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Introduction

Dear Readers,

Our fixing technology aims to develop and
offer you the best solutions for your respec-
tive problems. This means that we not only
offer you new, innovative products but also
a high level of customer service: consulting,
measuring, information. ,Quality, service and
user-friendliness apply equally to products and
services,” as it says in our mission statement.

We work all over the world in a results-orien-
ted manner for the benefit of our customers
and users. Thanks to a process of continuous
improvement - what we call the fischer pro-
cess system (fPS) - we are able to respond
quickly and flexibly in order to meet the requi-
rements of our customers in the best possible
way.

One example of this is our Technical Manual
Europe. It covers a broad range of topics rela-
ting to fixing technology which are geared to
practical applications. The Technical Manual
from fischer is a valuable tool for planners and
structural engineers in their day-to-day work
which enables them to respond quickly and
professionally to enquiries and derive maxi-
mum benefit from our service.

Yours sincerely,

The fischer corporate group

The fischer corporate group has set itself
lofty goals: it wants to be market leader in its
industry sectors. To reach this goal, the fischer
process system (fPS) is being used worldwide.
It incorporates both technical procedures as
well as business processes in sales and admi-
nistration. Very specifically, this means that
fischer makes its customers’ requirements the
central benchmark in development and pro-
duction, as well as in sales and logistics. This
is the standard to which the processes in the
company are aligned in order to avoid waste,
for instance, or overproduction and high stock
levels. We rely above all on our staff here: they
know best where there are opportunities to
improve even further for the benefit of our
customers, and only they can be quick and
flexible in the latter’s interest.

The constant search for improvement and
modernisation is the foundation for our great
success. 14.41 patent applications per year
and per 1,000 employees (German industry
average: 0.57) are proof of our innovative
strength in the business segments of fixing
systems, automotive systems and fischer tech-
nology. Around 35 per cent of our inventions
are implemented in new products, processes
and applications.

This thinking and acting is also what has made
the family-run company from Waldachtal in
the Black Forest an internationally renowned
and successful company with 30 subsidiaries
and partners in more than 100 countries.

The fischer corporate group is divided into
four business segments:

fischer fixing systems: a manufacturer of
reliable and economic fixings and accessories
for the construction industry worldwide.

fischer automotive systems: a manufac-
turer of kinematic systems and storage com-
ponents for the interiors of vehicles such as
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Introduction

e.g. navigation systems, cup holders and car
CD players.

fischer technology: a manufacturer of toy
construction sets that help to develop creati-
vity and promote learning in an entertaining
way.

fischer process consulting: consulting and
conveying of expertise and experience from
the fischer process system to customers and
business partners with the goal of improving
internal company procedures.

Market leader in the supply of fixing systems

The business segment fischer fixing systems
is the global market leader in fixing techno-
logy. We see ourselves as
problem solvers and offer
a comprehensive range of
steel, plastic and chemical
fixings. fischer develops and
produces its products itself
and is constantly setting
new benchmarks. In 2009,
fischer launches a complete
range with wood screws on
the market for the first time.
The best bolt tie suitable for
tensile zones on the market,
the FAZ I, has also been
available in stainless steel
since the beginning of the
year and the world’s first
undercut anchor for glass,
the FZP G, holds the slanting
glass facade of the new Por-
sche museum in Stuttgart,
one of the most demanding
museum buildings in the
world with regard to techno-
logy and statics.

The unique, flexible and successful highbond
system for fixings in cracked concrete is now
even more comprehensive. The new mortar

cartridge FHB II-PF hardens up to 90% faster
than the best competitor system. Only an extra
two minutes are enough for the mortar to fully
harden at a temperature of 2 1°C.

And as early as 2008, fischer presented
a new innovative universal solution for the
fixing of different objects in virtually all load-
bearing construction materials. The long-shaft
fixing SXR 10 was the first plastic anchor ever
(®10 mm) to receive the European Technical
Approval (ETA).

We offer comprehensive and continuative ser-
vices for our customers for all our products.
The measurement software Compufix sup-
ports planners and structural designers in the
calculation of reliable
and economic anchors
for all applications. The
measurement software
SaMontec provides
support in the installa-
tion of pipeline sections
and the fixing elements
required for this purpose.

Our competent internal
and external consultants
inform worldwide about
the correct use of our
products. Highly qua-
lified technicians and
engineers from fischer
visit our customers in
their offices or on the
building sites. They carry
out tensile tests and trial
loads directly on site, set
anchors in trial installa-
tions and offer training
for all users. And at the
fischer ACADEMY, more
than 2,000 planners, construction engineers,
architects and skilled tradesmen are trained
every year.
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Introduction

Technical manual

1 The technical manual is a fundamental part
of our service offering that helps to make our
customers competitive and successful. At the
beginning, in the chapter Basic Knowledge
about Fixing Technology, the most important
construction materials for fixings, installation
methods, type of loads, types of failure and
the important parameters of influence on
the bearing characteristics of fixing aids are
explained. In the process, primarily heavy-duty
fixings with steel anchors or chemical fixings
are dealt with. The experimental tests possible
at fischer with state-of-the-art testing equip-
ment are also presented.

Selection tables inform at a glance about the
fixings available, the materials, the existing
dimensions and the types of installation. An
initial selection of fixings can also be done
according to the measurement values indi-
cated. The measurement model used in the
manual is based primarily on a simplified CC
procedure.

Chapters on the topics of corrosion and fire
stress conclude the comprehensive standard
work, supplemented by a section on subse-
quently embedded reinforcing rods.

The handy Technical Manual, bound in DIN
Ab format, is an essential companion on the
building site and during preliminary planning.
With the technical details, the Europe version
is based primarily on the European Technical
Approvals (ETA). It has around 370 pages in
Ab format.
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Basic principles of fixing technology

2.1 General

Fixing technology has developed at a con-
siderable pace over the previous years. High
performance drilling techniques have been
responsible for the development of many diffe-
rent fixing elements, installed after completion
of the main structure. Very often the user finds
it difficult to decide which fixing is suitable for
his application. He finds it often necessary to
understand not only the fixing’s performance,
but must also consider a series of further influ-
encing parameters such as the load bearing
capacity of an anchor, axial spacings, edge dis-
tances and also structural component dimen-
sions. The condition of the concrete (cracked
or non-cracked) requires also thought during
the design process. In the following sections
in conjunction with the important explana-
tions of technical terms, the most important
parameters which will influence the anchor’s
behaviour are considered.

22 Building materials (substrate)

In the building process, many various materials
are used. A variety of different masonry, con-
crete and board materials and their strengths
all go towards deciding the type of fixing to be
used. These requirements mean, for example,
that a fixing for solid materials may not neces-
sarily be suitable for a perforated one.

2.2.1 Concrete

A certain distinction is made between normal
concrete and lightweight concrete. Con-
crete consists of cement and aggregate. The
aggregates used for normal concrete may be
substituted with other lighter materials such
as pulverised fuel ash (PFA) for lightweight
concrete. However, the compressive strength
of normal concrete is greater than that of light-
weight concrete.

Normal concrete in the fischer Technical Hand-
book, is identified based on the ENV 206 (Euro-
code 2) by a capital letter C and a two further
numbers (e.g. 20/25). The first number gives
the compressive strength measured in cylin-
ders with a diameter of 150 mm and a height
of 300 mm and the second number gives the
compressive strength measured in cubes with
dimensions 150x150x150 mm?®. Table 2.1
gives the concrete strength classifications and
Table 2.2 informs about the concrete strength
classes used in different countries.

In concrete mainly steel anchors (undercut,
expansion or resin anchors) are used, how-
ever, with smaller load requirements nylon
fixings may also be installed.

Table 2.1:
Concrete strength classes according to fischer Technical Handbook
ENV 206 Concrete strength class C12/15 C16/20 C20/25 C25/30 €30/37 C40/50 C45/55 C50/60
fok, oyl Ll [N/mm?] 12 16 25 30 40 45 50
fek. cube, 150" [N/mm?] 15 20 30 37 50 55 60
I Measured with cylinders with a diameter of 150 mm and a height of 300 mm
%1 Measured with cubes with dimensions 150x150x150 mm?*
fischer ==
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Basic principles of fixing technology

2.2.2 Lightweight concrete

With applications for lightweight concrete,
fischer have various approvals and recom-
mendations available. Furthermore, the option
to conduct site testing to establish the anchor
performance can also be considered. Further
advice may be obtained from vyour local,
fischer Technical Service Department.

2.2.3 Board materials

Board materials such as plasterboard, chip-
board, plywood and cement-based boards
with low strengths are often encountered
during the construction or refurbishment
of buildings. These materials require fixings
which function by collapsing into a cavity or
against the rear side of the board material.

2.3 Installation
2.3.1 Drill hole depth

The drill hole depth hgy is dependent upon
the type and size of the fixing. In most cases,
the hole depth is greater than the anchorage
depth. In some cases a special drill bit such as
the fischer universal drill bit FZUB for use with
the Zykon anchor produces the hole to the
required depth. In all other cases refer to the
respective part of the fischer Technical Hand-
book, tables “Anchor characteristics”.

2.3.2 Anchorage depth

The anchorage depth hgs has an important
influence on the load bearing capacity of
fixings. With undercut or expansion anchors
this is generally measured by the distance
from the load bearing surface to the fixing's
expansion surface end (see figure 2.1a).

Table 2.2:
Concrete strength classes in different countries
Country Test specimen Size ! Concrete strength classes Unit Standard
[cm]
Austria Cubes 20x20x20 B5/B80, B10/B120, B15/B160, B20/B225, B25/B300, B30/350, N/mm? / kp/cm? ON B 4200
BA40/B500, B50/B600, B60/B700
China Cubes 15x16x 15 C15, €20, C25, C30, €35, C40, C45, €55, C60 N/mm? GBJ 1089
Denmark Cylinder 15x30 5,10, 15, 25, 35, 45, 55 N/mm? DS 411
France Cylinder 16x32 £20/25, C25/30, €30/37, C35/45, C40/50, C45/55, C50/60 N/mm?
Germany Cubes 15x16x 16 C12/15, C16/20, C20/25, C25/30, C30/37, C40/50, C45/55, C50/60 N/mm? DIN 10456-1
Great Britain Cubes 15x15x 15 C25/10 N/mm? BS 1881: Part 116
Italy Cubes 156x16x 15 C12/185, C20/25, €30/37, C40/50, C50/60 N/mm? ENV 206
16x16x 16
20x20x20
Japan Cylinder 10x20 215 N/mm? JISA 1108
Korea Cylinder 10x20 €180, €210, C 240, C 270, C 300 kg/cm? KS F 2405
Netherlands Cubes 16x15x 16 B15, B25, B35, B45, B5S, BES N/mm? NEN 6720
Spain Cylinder 15x30 non-reinforced: HM-20, HM-25, HM-30, N/mm? EHE
HM-35, HM-40, HM-45, HM-60
reinforced concrete: HA-25, HA-30, HA-35,
HA-40, HA45, HA-50
prestressed concrete: HP-25, HP-30, HP-35,
HP-40, HP-45, HP-50
Sweden Cubes 16x16x 15 K8, K12, K16, K20, K25, K30, K35, K40, K45, K50, K55, KBO, K70, K80 N/mm? BBK79
Switzerland Cubes 20x20x20 B25/15, B30/20, B35/25, BA0/30, B45/35, B50/40 N/mm? SIA 162
USA Cylinder 15x30 2000, 3000, 4000, 6000 PSI ACI 318
"' Conversion: feyjinger = 085 X feybes, 20x20x20° fcubes, 15x15x15 = 1.08 X fubes, 20x20x20
~] ®
fischer
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Basic principles of fixing technology

With resin bonded anchors the anchorage
depth is measured to the end of the threaded
rod (see figure 2.1b) and with nylon plugs to
the end of the nylon sleeve (see figure 2.1c).
The anchorage depths for different fixings can
be found in the respective part of the fischer
Technical Handbook design tables 4.3: “"Con-
crete cone failure and splitting for the most
unfavourable anchor.”

Figure 2.1:
Definition of the anchorage depth h¢

a) Steel anchor b) Resin anchor

i
[T

c) Nylon anchor

2.3.3 Fixture thickness

The fixture thickness (clamping thickness) tfjy,
refers to the maximum thickness of the attach-
ment. When a non-loadbearing layer exists,
this must be included in the fixture thick-
ness (see figure 2.2). For internally threaded
anchors the fixture thickness is determined by
a suitable length screw, however, this is gene-
rally restricted with all other types of anchors.

Figure 2.2:
Fixture thickness with non-loadbearing layer (e. g. plaster, tiling)

non-loadbearing layer

fixture

2.3.4 Edge and axial spacing, compo-
nent thickness

The axial spacing s and respectively edge
distance c for fixings are defined by the spa-
cing of the fixing’s axis to the adjacent fixing
respectively to a free edge. The components
thickness h is defined by the thickness of the
structural element as shown in figure 2.3.

Figure 2.3:
Definition of axial (sq, s5) and edge distances (cq, ¢cp) and of the
component thickness h

BGB

>

5 j

In order that the fixing carries the maximum
possible load, defined axial ScrN- Scrsp and
edge d|stanc_es CerN: ‘?cr,sp are ngcgssary. To
prevent spalling, cracking and splitting of the
base material during installation, minimum
values Sy, Cmin @nd hp,iy, must be obser-
ved. The necessary spacings are given in the
respective part of the fischer Technical Hand-
book, tables “Anchor characteristics”. The
values ScrN- CerN- Scrsp and Cersp are given
in the respective part of the fischer Technical
Handbook, tables 4.3.1 “Concrete cone fai-
lure” and 4.3.2 “Concrete splitting”.

fischer=
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Basic principles of fixing technology

2.3.5 Type of installation

The three different types of installation are as
follows:

® Pre-positioned fixing
® Push-through fixing
® Stand-off fixing

A pre-positioned fixing can be seen in figure
2.4a, whereby the drill hole is made before
the attachment is put in position. The drill hole
is generally larger than the hole in the attach-
ment.

With push-through fixings the hole is drilled
through the attachment into the substrate and
thereafter the fixing is pushed through the
hole into position (see figure 2.4b). Thus the
drill hole in the attachement has at least the
same size as the drill hole in the substrate.

Stand-off fixing provides support of the attach-
ment by a pre-determined distance away from
the surface of the substrate (see figure 2.4c).
Often steel anchors with internal threads are
used for these applications.

Figure 2.4:
Type of installation

h

NLRY

fischer Zykon-anchor FZA fischer Aircrete fixing GB

a) Pre-positioned fixing

fischer Anchor bolt FAZ

fischer Frame fixing FUR

b) Push-through fixing

o
—

[ANNINNY

fischer Bolt FBN fischer Highbond anchor FHB If

c¢) Stand-off fixing

2.3.6

The installation procedure for the different
types of fixings is illustrated in the respective
part of the fischer Technical Handbook.

Installation procedure

24 Type and direction of the load
actions

The application of aload (force) in the construc-
tion industry terminology is currently referred
to as the ,action’. The following compilation
(Table 2.3) of local actions is taken from /10/.
Their duration and frequency consider the
actions. Further distinction is made between
action with or without forces of gravity.

Forces of gravity are caused either through
impact, earthquake or machines with high
mass acceleration. When the load is either
constant or alternates at a low rate and with no
mass action, then the action is taken as being
static. This is also known as mainly static or
predominantly static actions. Where, however
the load constantly alternates with no mass to
consider, then this is known as a constantly
changing load, due in some cases to fatigue.
Should a mass however act, regardless of the
number of load changes then it is considered
as being dynamic.

Static loads are the sum of dead loads and
slowly alternating loads. The unchanging loads
are the results of the weight of the attachment
(for fixing) and permanently static loads such
as floor screeds or plaster. Slowly, alternating
loads are due to human traffic, furniture, non-

Status 05/2070
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Basic principles of fixing technology

loadbearing partition walls, warehouse materi-
als, wind and snow. The extent of these loads
must be taken from each respective country
standards for loading of buildings.

Deformations of the attachment may also take
place due to creep or movement in concrete
and temperature changes. Temperature chan-
ges leading to deformations of the attach-
ments may take place with facades or other
situations such as chimneys, silos hot and cold
storage rooms. By preventing movements of
this kind, additional forces may be applied to
the anchors, whose geometry, position and
the material in which the anchor is installed
can have a further influence. According to the
number of temperature changes the level of
fatigue may have an effecting influence. With
facades for example this can range from 10*
to 2-10*load changes. This means for a useful
life of 50 years one load alternation per day
in average.

Constantly changing loads (fatigue) are such
as those found on craneways, bridge traffic,
machines and lifts. The magnitude of the
actions must be considered in accordance
to each countries own relevant standard.
In general, standards regulate whether the

Table 2.3:
Definition of respective actions /10/

action is either static, changeable or fatigue.
In accordance to EN 199 1-1-4 (Eurocde 1) or
German Standard DIN 1055, Part 4, a wind
load is measured as being static, although
both the direction and strength may alter.

The main difference between dynamic and
static actions are inertia and damping forces.
These forces move in accordance with the
induced acceleration and must be conside-
red when calculating the design and anchor
forces. Earthquakes induce dynamic forces
or shock type loads (explosion and impact)
as well as machines with high levels of mass
acceleration such as stamping machines. The
resulting actions from machines are to be
considered as relevant for fatigue loading. To
make the correct choice of fixing system and
size, the applied loads must be understood.
They can be characterised by size, direction
and point of application. Figure 2.5 illustrates
the different types of load.

25 Principles of function

The three different principles of function
(figure 2.8) are as follows: mechanical inter-
lock, friction and bonding.

Number of load changes

None Low High
without without with
forces of gravity forces of gravity forces of gravity forces of gravity
« dead load * restraint  impact « traffic on bridges * machines with high mass
* partition walls « earthquake and cellar roofs accelerations such as presses,
* human trafffic « explosion ® craneways stamping machines and rams
« furniture * lifts

 warehouse materials
* snow
* water
* wind

* restraint

* mainly static actions

 dynamic actions

 machines without mass

accelerations

« alternating actions * dynamic actions
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Basic principles of fixing technology

With undercut anchors such as the fischer
Zykon anchor (FZAFZA-D,FZA-l), or fischer
Zykon hammerset anchor (FZEA), the load is
transferred by mechanical interlock into the
substrate. An undercut hole is formed using a
special drill bit (FZUB). The anchor locks into
the undercut hole.

Friction is the working principle of expan-
sion anchors. When installing the anchor an

Figure 2.5:
Type of loads

expansion force is created which gives rise
to a friction force. Two types of expansion
may be distinguished: torque-controlled and
displacement-controlled. Torque-controlled
anchors are expanded by applying a defined
torque. Thus the cone is drawn into the sleeve
and presses it against the drill hole wall. The
anchor is expanded correctly if the torque
can be applied (torque-controlled). Displace-

Tension load

:;:m

Combined tension and shear

Combined tension and
shear at distance e
(Bending + tension + shear load)

l:;:lJ Compression load
E———
Figure 2.6:

Principles of function

Mechanical /K
interlock \k

W]
/[ — N

Shear load

Friction \L;
A
Bonding N

Mp Bending and shear load
v (Shear load at distance e)

NI
N
h=s

S
I
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Basic principles of fixing technology

ment-controlled anchors are expanded by
hammering a cone into a sleeve. The neces-
sary displacement is defined (displacement-
controlled). Examples for expansion anchors
are the fischer high performance anchor (FH
[I-H, FH 1I-B, FH II-S, FH [I-SK), fischer anchor
bolt (FAZ II), fischer bolt (FBN) and fischer
hammerset anchor (EA Il). In addition the
nylon fixings fischer universal frame fixing
FUR or fischer frame fixing (SXS and SXR)
and also the fischer hammerfix (N) are further
examples.

The third principle of function is bonding.
In this case, the load is transferred from the
anchor to the substrate by the bonding mate-
rial e.g. hardened resin mortar. Examples are
the fischer resin bonded anchor (type R) and
the fischer Injection mortar FIS V.

Figure 2.7:
Modes of failure under axial tension load in concrete

f
i
u

a4) Pull-out failure
a,) Pull-through failure

N
if'ﬁ

b) Concrete cone failure - single anchor

had

c) Concrete cone failure - multiple anchors

N N

aq) a,)
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2.6 Modes of failure

Fixings can fail due to a number of circum-
stances. Importance is given to the understan-
ding of the various load directions.

2.6.1

Figure 2.7 illustrates the modes of failure
for undercut and expansion anchors in con-
crete due to axial tension load. With pull-out
(figure 2.7a4), the anchor is withdrawn from
the substrate without significant damage to
the concrete. Insignificant spalling may occur
close to the substrate’s surface but this does,
however, have no effect upon the anchor’s
load bearing capacity. Pull-out may occur
with expansion anchors whereby the expan-

Axial tension load

b
v

d) Edge failure

e) Splitting failure

f) Steel/material failure

Status 05/2010
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sion force is too low to keep the anchor in its
required position until concrete failure occurs.

With pull-through (figure 2.7a5) the cone or
cone bolt is pulled through the expansion slee-
ves or segments, which remain in the hole.
Pull-through may also occur with expansion
anchors, where the expansion forces are high.

With concrete failure the fixing produces a
conical break-out body which begins in the
area of expansion or undercut (see figure
2.7b). The spacings of adjacent anchors may
lead to a combined overlapping of the break-
out bodies (see figure 2.7c). Anchors with
small edge distances cause a spalling effect
(see figure 2.7d).

Splitting may lead to either a complete split of
the structural element, or to cracks between
adjacent anchors, or between anchors and
the edge (see figure 2.7e). This type of failure
occurs only when the dimensions of the struc-
tural element and/or the axial respectively
edge distances are too small.

Figure 2.8:
Modes of failure of steel anchors under shear load in concrete

<z

| ]

a) Steel/material failure

i

b) Pryout failure

c) Edge failure - single anchor

Steel failure gives the maximum possible
failure load which can lead to failure of either
the bolt or the screw (see figure 2.7f).

Similar types of failure as with undercut and
expansion anchors can also occur with resin
bonded anchors. Pull-out occurs when the
bond between the drill hole and the mortar
or between the threaded rod and the mortar
fails. Normally a mixed failure (pull-out and
concrete failure) occurs where the break-out
body begins at approximately 0.3 - 0.7 times
the anchorage depth.

In masonry the maximum load bearing capa-
city is limited to the way in which the base
material fails. In solid bricks anchors may fail
due to pull-out and the maximum load bearing
capacity can in certain cases be due to steel
failure.

2.6.2 Shearload

Figure 2.8 illustrates the possible modes of fai-
lure of anchors in concrete subjected to shear
load.

d) Edge failure - multiple anchors

a——

e) Multiple edge failure

Status 05/2070
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For anchors with large edge distances under
shear load, normally steel failure occurs.
Shortly before reaching the maximum load
capacity a local shell-shaped spalling may
occur near the concrete’s surface (see figure
2.8a). Similar to axial tension, this mode of
failure gives the highest possible load bearing
capacity.

Short and stiff anchors or groups with small
axial spacings can under shear load fail due
to concrete break-out on the opposing side of
the load application (pryout failure) (see figure
2.8b).

Anchors with small edge distance can lead to
the failure of the concrete’s edge (see figure
2.8c). Anchors near an edge with reduced axial
spacings can lead to a combined break-out
body (see figure 2.8d) also anchors positioned
close to a corner, can result in the complete
failure of the corner (see figure 2.8e).

Again for the failure mode concrete edge fai-
lure shear loads which act straigth to the edge
are only to be considered on the first anchor
row which is nearest to the edge if the group
of anchors has more than one row of anchors
parallel to the edge.

Only when it is guaranteed that the shear load
acts on all anchors right for the beginning
without displacement it is allowed to consider
the full number of anchors. To ensure that no
displacement appears the annular gap bet-
ween bolt and anchor plate has to be filled
with a pressure-resistant material (e. g. fischer
Injection mortar FIS V or FIS EM).

Fixings in masonry fail due to steel or masonry
failure.

2.7 Influencing parameters

expansion force under axial tension load is
conical concrete break-out. The magnitude
of the failure is greatly influenced by the
strength of the concrete. Figure 2.9 shows
the failure load N, of fischer Zykon anchors
(bolt projecting) in non-cracked concrete
as a function of the concrete cube strength
fee, 200 (dimensions 200 x 200 x 200 mm®).
Recognition is given to the fact that with an
increase in concrete strength, an increase in
failure load can be expected. This increase is
non-linear but proportional to the square root
of the concrete strength.

The concrete failure load is restricted by steel
failure (horizontal lines in figure 2.9).

Figure 2.9:

Ultimate load N, of fischer Zykon anchors (bolt projecting) subject
to tensile load in non-cracked concrete in relation to the concrete
compressive strength fo; 200

N, [KN]
90 ‘ Concrete failure decisive
‘ Nu — — — Steel failure decisive
801—
70— FZA18:80 M2
— F2A 18,80 M2
601—
= .
40
0 ; FZA 12450 M8
20
10
15 25 35 45 55 'cc, 200

[N/mm?]

Figure 2.10 shows the relationship of the con-
crete failure load of fischer Zykon anchors (bolt
projecting) in non-cracked concrete under
shear load and the concrete cube strength
foc. 200- This illustration is valid for anchors
that have an edge distance ¢q = 80mm which
are loaded towards a free edge.

2.7.1 Base material strength

The main failure mode of undercut anchors

and expansion anchors with sufficient
fischer==
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Basic principles of fixing technology

Figure 2.10:

Ultimate load V, of fischer Zykon anchors (bolt projecting) subject
to shear load in non-cracked concrete in relation to the concrete
compressive strength oo 200

Vi [kN]

a0 Vui

30

Concrete failure decisive
— — — Steel failure decisive

FZA 18x8DM12

//m M10
20
//—- — — — FzA 12x50 M8
10
15 25 35 45 55 f.. 500

IN/mm?]

As with axial tension load recognition is given
to the fact that the failure load is dependent
upon the strength of the concrete. The failure
load increases proportionally to the square
root of the concrete strength and is limited by
the anchor’s steel strength.

The concrete failure loads under both, axial
tension as well as shear load are influenced
by the square root of the concrete strength.
This is because in both cases use is made of
the concrete’s tensile strength which can be
described by the square root of the concrete
compressive strength.

The load bearing capacity of an anchor in other
materials such as masonry is also influenced
by the strength of the substrates. Fundamen-
tally, there is an increase in ultimate load with
increasing strengths of the substrates, howe-
ver, the relationship cannot be measured as
accurately as with concrete. A greater number
of parameters such as the type, size and struc-
ture of the materials need further considera-
tion.

2.7.2 Anchorage depth

The failure load of an anchor under axial ten-
sion load is influenced by its anchorage depth.
Figure 2.11 illustrates the concrete failure
load N, of fischer Zykon anchors (bolt pro-
jecting) due to a tensile load in non-cracked

concrete in relation to the anchorage depth
het The increase follows by a superproportio-
nal relationship to the anchorage depth and is
proportional to anchorage depth to the power
of 1.5. The ultimate load is restricted again by
the anchor’s steel strength.

Figure 2.11:

Ultimate load N, of fischer Zykon anchors (bolt projecting) subject

to tensile load in non-cracked concrete in relation to the ancho-
rage depth hg¢
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Figure 2.11 is valid only when the undercut
or the expansion force is sufficiently large to
create concrete failure for the given anchorage
depth. Should the anchor’s embedment depth
be increased, then the undercut or expansion
force is often insufficient to cause concrete fai-
lure. Then the anchor displaces and in doing so
reduces its anchorage depth which then leads
to concrete failure or to pull-through failure
(compare figure 2.7a5) This means that the
ultimate loads of anchors with an increased
embedment depth, show only a small increase
in load. The figures 2.12a and 2.12b show
this relationship /1, 9/. The figures are valid
for hammerset anchors (figure 2.12a) and
torque-controlled expansion anchors respec-
tively (figures 2.12a and 2.12b). The failure
load increases insignificantly (figure 2.12a),
because the expansion force is not optimised
in accordance to the anchorage depth.

Status 05/2070

fischer=

FIXING SYSTEMS 17



Basic principles of fixing technology

Figure 2.12:

Failure load of anchors due to an inrease in the ancho-

rage depth for anchors subject to axial tension load /1, 9/

a) Torque-controlled and displacement-controlled anchors with
different sizes /1/

b) Torque-controlled anchors M 16 /9/
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With shear loads the influence of the ancho-
rage depth on concrete failure is only indirectly
due to the stiffness of the anchor. However,
this influence is only small and requires no fur-
ther examination.

2.7.3 Edge distance

Anchors with sufficient undercut and expan-
sion capacity fail due to axial tension load in
consequence of conical concrete break-out.
The break-out body develops from the area of
undercut or expansion at an angle of appro-
ximately 35° in relation to the concrete sur-
face. This results in the failure cone’s surface
diameter being 3 times the anchor’'s embed-
ment depth. The maximum break-out load can

only be achieved when the cone can develop
without restriction by edges. Thus, the edge
distance must be at least half the surface dia-
meter of the cone (1.5 times the anchorage
depth). With reduced edge distances, a trun-
cation of the break-out cone occurs (compare
figure 2.7d) and therefore, a reduction in the
ultimate load has to be expected.

For anchors with sufficient edge distance the
balance between external and internal forces
is guaranteed by tensile hoop stresses, that
means the stresses in the concrete are radially
symmetric to the anchor (see figure 2.13a)
/10/. Areduction of the edge distance causes
a change of the radially symmetric stress distri-
bution and thus a reduction of the concrete fai-
lure load (see figure 2.13b). Both parameters,
the truncation of the break-out body as well
as the disturbance of the stress distribution
are self-superimposing. Figure 2.14 shows
the ultimate load N, of fischer Zykon anchors
(bolt projecting) subject to axial tension load
in non-cracked concrete as a function of the
edge distance ¢4. The figure is valid for a con-
crete cube strength fo. ooo = 26N/mm?.

Figure 2.13:
Distribution of forces in the area of a cast-in headed stud subject
to axial tension /10/

Edge of the
structural component
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The figure shows an increase of ultimate load
with increasing edge distance. When the
edge distance exceeds ¢y = 75, 90 and 120
mm for FZA 12x50 M8, FZA 14x60 M10
and FZA 18x80 M 12 respectively which cor-
responds to 1.5 times the anchorage depths
or the radius of the break-out cone, no further
increase in the failure load can be expected.
This is because the break-out cone can deve-
lop completely and is not restricted by the
edge.

Figure 2.14:

Ultimate load N, of fischer Zykon anchors (bolt projecting) sub-
ject to tensile load in non-cracked concrete in relation to the edge
distance cq
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An even greater influence of the edge dis-
tance can be expected on the shear failure
load. Anchors with a shear load perpendicular
to the edge fail due to spalling-off of the edge
(compare section 2.6.2, figure 2.8c). The angle
between the break-out body and the structural
edge is approximately 35° and therefore, the
length of the break-out body on the edge is
approximately 3 times the edge distance (see
figure 2.15). The height of the break-out body
is in accordance with test results approxima-
tely 1.5 times the edge distance c.

Figure 2.15:
Form and dimensions of the concrete break-out body for a single
anchor under shear loading close to an edge.

Figure 2.16:
Ultimate load V|, of fischer Zykon anchors (bolt projecting) sub-
ject to shear load in non-cracked concrete in relation to the edge
distance c1.
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Figure 2.16 shows the concrete failure load
V,, of fischer Zykon anchors (bolt projecting)
due to shear load in non-cracked concrete in
relation to the edge distance c4. The increase
follows by a superproportional relationship to
the edge distance and is proportional to edge
distance to the power of 1.5. The ultimate
load is restricted again by the anchor’s steel
strength.

2.7.4 Axial spacing

The axial spacing has also a tremendous influ-
ence upon the concrete load bearing capacity.
The maximum failure load of anchors subjec-
ted to axial tension load is only achieved when
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the complete break-out cone can develop
unrestricted. Figure 2.17 should make this
clear with the example of a pair of anchors
subject to tension load.

Figure 2.17a shows a pair of anchors with an
axial spacing corresponding to the expected
diameter of the break-out cone (s = 3 - hgg). In
this situation the cones do not intersect and
thereby the two anchors achieve the maxi-
mum capacity. This means the ultimate load
for the pair of anchors is equal to two times
the maximum load for a single anchor.

In figure 2.17b, the axial spacing of the
anchors is less than the diameter of the expec-
ted failure cone. The failure cones intersect
each other and therefore resulting in a reduc-
tion of the load capacity. Under the purely
theoretical assumption that the axial spa-
cing between the two anchors is reduced to
s = 0 (figure 2.17c), only one break-out cone
is available and thus the failure load of this
“pair” of anchors is equal to 50% of that of the
pair in accordance to figure 2.17a. To simplify
matters, a linear relationship is taken between
the extreme values illustrated in figures 2.17a
and 2.17c.

Figure 2.18 demonstrates the effect of the
axial spacing for a pair of fischer Zykon anchors
(bolt projecting) subject to axial tension load
in non-cracked concrete with a strength of
foc. 200 = 25 N/mm? The horizontal axis
shows not the absolute values of the spacing
but those of the ratios of the axial spacing to
the anchorage depth.

An increasing axial spacing to the point where
the break-out cone’s diameter is achieved
(s = 3 - hgf) causes an increase of failure load.
For larger axial spacings it is natural not to
expect a larger failure load because the maxi-
mum capacity of a pair has been reached.

Figure 2.17:
Intersection of the break-out bodies for anchors subject to axial

tension load
hef

s =3 hgt

a)

s < 3hgt
b)

c)

Figure 2.18:

Ultimate load N, of a pair of fischer Zykon anchors (bolt projec-
ting) subject to tensile load in non-cracked concrete in relation to
the ratio of the axial spacing s and the anchorage depth h¢

Ny [kN]

FZA 18x80M12

60 FZA T4x60MTO

FZA 12x50 M8

L e —

foe, 200 = 25 N/mm?
0

Ny
| |
20 30 s/het [-]

1

When a group of anchors with a large edge
distance is loaded by a shear force, normally
steel failure will occur, even with small axial
spacings. With short and stiff anchors and/
or groups with small axial spacings within the
group concrete failure may occur due to break-
out on the opposing side of the load applica-
tion (pryout failure) (compare section 2.6.2,
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figure 2.8b). When the same anchors are loca-
ted close to an edge and subjected to a shear
load directed towards a free edge, the axial
spacing of the anchors has an overwhelming
influence. This can be seen in figure 2.19.

In accordance with Figure 2.15 the angle bet-
ween the break-out body and the structural
edge is approximately 35°, and therefore, the
length of the failure body on its edge is appro-
ximately 3 times the edge distance c1. When
the axial spacing of the anchors has a mini-
mum value of 3 times the edge distance, in
this situation the break-out bodies do not inter-
sect and thereby the two anchors achieve the
maximum capacity (compare figure 2.19a).
This means the ultimate load for the pair of
anchors is equal to 2 times the maximum load
for a single anchor. If the axial spacing of the
anchors is reduced (see figure 2.19b) then the
expected failure bodies intersect each other
and therefore result in a reduction of the load
capacity. Under the purely theoretical assump-
tion that the axial spacing between the two
anchors is reduced to s = O (see figure 2.19c),
only one break-out body is available and thus
the failure load of this “pair” of anchors is equal
to 50% of that of the pair in accordance to
figure 2.19a. To simplify matters, a linear rela-
tionship is taken between the extreme values
illustrated in figures 2.19a and 2.19c.

Figure 2.2Q illustrates this relationship for a pair
of fischer Zykon anchors (bolt projecting) with
an edge distance ¢y = 100 mm. The figure
is valid in non-cracked concrete with a com-
pressive cube strength fo. 999 = 25 N/mm?
and for fixings in a component with a suffi-
cient thickness. The thickness is sufficient if
the break-out body can develop completely
on the side face of the structural component
(h2 1.5 ¢4) (compare figure 2.15).

The failure load of a pair increases with increa-
sing axial spacings until the spacing reaches 3
times the edge distance. For larger axial spa-
cings no further increase in ultimate load can

be expected because the maximum capacity
of the pair cannot exceed 2 times the maxi-
mum failure load of a single anchor with the
same edge distance. For the fischer Zykon
anchor FZA 12x50 M8 the maximum load
bearing capacity of the pair is limited by the
steel failure load.

Figure 2.19:

Intersecting of the break-out bodies of anchors under shear load
close to an edge

Figure 2.20:

Ultimate load V,, of pairs of fischer Zykon anchors (bolt projecting)
in non-cracked concrete subject to shear load in relation to the
axial spacing s (edge distance ¢1 = 100 mm)
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2.7.5 Concrete component thickness

With axial tension load the concrete compo-
nent thickness has only an indirect influence
on the load bearing capacity of the anchor.
Should the thickness, however, be insufficient
problems may arise during installation or also
due to the load of the anchor. In the case of
splitting the maximum concrete load bearing
capacity is not achieved. In order to prevent
these situations occurring, undercut anchors
as well as torque-controlled expansion
anchors should be installed in a component
with at least the minimum thickness hpip.
The minimum values of the structural com-
ponent thickness are given in the respective
part of the fischer Technical Handbook, tables
“Anchor characteristics”.

In comparison to the behaviour of anchors
under axial tension load, the load bearing
capacity of anchors close to an edge under
shear load is greatly affected by the struc-
ture component thickness. This can be seen
in figure 2.21. The diagram shows on the
horizontal axis the ratio between the compo-
nent thickness and the edge distance, and
on the vertical axis the ratio of the ultimate
load from testing and the calculated value
for anchors in thick structural components. It

shows that the ultimate load increases when
the structural component also increases in
thickness, until approximately 1.5 times the
edge distance is reached. This can be explai-
ned in accordance with figure 2.15. It shows
that the height of the concrete failure body on
the side surface of the structural element is
about 1.5 times the edge distance c4. Should
the thickness be less than 1.5 times the edge
distance, the break-out body is truncated on
its lower edge and therefore, the load bearing
capacity is reduced (see figure 2.2 1).

2.7.6 Cracks

Concrete demonstrates a relatively low ten-
sile strength which may be totally or partially
consumed by induced deformations due to
shrinkage or temperature. For these reasons
during the design of reinforced concrete
elements, the tensile strength of the conc-
rete must not be taken into consideration.
Therefore, reinforced concrete is designed
under the assumption that the tensile zone
is cracked. Experience shows that the crack
widths in reinforced concrete elements under
predominantly dead loads will not exceed the
values of w~ 0.3 to 0.4mm /2/, /3/. /4/.
Under permissable design loads larger cracks

Figure 2.21:
Influence of the component thickness h upon the load bearing capacity of steel anchors subjected to shear load close to an edge
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can be expected, whereby, the 95%-fractile
may reach values up to wggo, ~ 0.5 t0 0.6mm
/3/.The 95% fractile is the value which is not
exceeded by 95% and exceeded by 5% of all
cracks in the structural element. Most national
standards limit the crack width in the service-
ability limit state.

When cracks occur there is a high probability
that they either are attracted directly to the
anchor or tangentially pass by. In the immedi-
ate area of the anchor increased tensile forces
are present. These are caused by resulting
splitting forces due to the anchor’s pre-ten-
sion and applied load, the peak of the bending
moment as a result of the single point load on
the concrete component, as well as the notch
effect of the drill hole.

In order to confirm this, tests were conducted
with concrete samples with a thickness of
h =250 mm /11/The samples were rein-
forced withbarsorwelded reinforcementmesh.
The spacing of the transverse reinforcement
was 250 mm. Undercut and torque controlled
expansion anchors were installed into the con-
crete (M12, hgg = 80 mm). The anchors were

loaded to either the recommended torque or
1.3 times the permissible load and the spa-
cing to the transverse reinforcement varied
between 40 and 80 mm. Some of the drill
holes are left free with no anchors installed.
The anchors were installed in non-cracked
concrete and loaded. Finally, the concrete
samples were loaded in steps until their per-
missible load was reached.

At approximately 40% of the permissible load,
bending cracks started to appear in the conc-
rete. Under the permissible load, almost all of
the anchors and drill holes were seen to be
affected by the cracks, regardless of the spa-
cing between the anchors and the transverse
reinforcement and type of load (see figure
2.22). The cracks went directly through the
anchorage zone. Similar results are described
in/2,12,13/.

Figure 2.23 shows for the simple example of
a structure with a uniformly distributed load in
which areas of the structure cracks may occur.
These cracks can be expected to occur in the
tensile zones of the structure and a change
in the load may alter the magnitude of the

Figure 2.22:
Crack pattern in a reinforced concrete sample at service load subjected to bending (measures in [cm]) /11/
| |
: =4+
I | %,
hom | et
15 100 l 150 * 150 100 |_15
E T - i i
Torque conctrolled expansion anchors -ﬁ—- Undercut anchors
l -
sl F’n“@:m.h;/n# oy ]
ot ‘Iii' T3 i
w HAdh " o Fe d Wil & JRiATel's )
IR I A Y I I Y Y J a1 H { TR
LA T RS 1) i SO AT (LWL R ri PRI @
I N AW TAY AR SN N Tt L |
N I 2 T T (Y] Al |
1 R ST ) Y W L7 ) [ |
T DO VDY) LTI 7T 11117 % g
B Anchor loaded
® Anchor prestressed but not loaded
O Drill hole
-
fischer
Status 05/20170 FIXING SYSTEMS 23



Basic principles of fixing technology

cracks and their location. In the worst case the
compressive zones may become tensile zones
with changing loads. This very simple exam-
ple highlights the difficulty in determining the
position of cracks. This applies particularly to
complicated multi-framework type structures.

Should the designer, or user, be unable to
determine both tensile and compressive zones
in the structure, we would recommend a range
of anchors that are suitable for applications in
cracks, such as:

fischer Zykon anchor FZA (bolt projecting)
fischer Zykon anchor FZA-D (through bolt)
fischer Zykon anchor FZA-I (internal thread)
fischer Zykon hammerset anchor FZEA
fischer anchor bolt FAZ

fischer high performance anchor FH II-H,
FH II-B, FH II-S, FH 1I-SK

® fischer Long-shaft fixing SXS and SXR
® fischer Highbond FHB ||
How do anchors behave in cracked concrete?

Figure 2.24a shows load displacement curves
for torque controlled expansion anchors in cra-

Figure 2.23:
Typical crack pattern in a frame under uniformly distributed load

cked and non-cracked concrete. The anchors
have been designed for applications in cracked
concrete. The slope of each curve increases
continuously the same for cracked as well as
non-cracked concrete. The ultimate loads are
less in cracked concrete than non-cracked.
Should, however, an anchor, which has been
designed for use in non-cracked concrete, be
used for cracked concrete, then the behavior
of the anchor in cracks is altered significantly.
Figure 2.24b shows test measured load
displacement curves for torque-controlled
expansion anchors which are only suitable for
applications in non-cracked concrete, rather
than cracked concrete. It can be seen that the
anchors only in non-cracked concrete have
a continuous increase in load displacement
behavior. However, in cracked concrete the
load displacement behavior and maximum
load have a large scatter of results with no
indication of when failure is likely to occur. In
extreme cases with relatively low increase in
load, the anchor is pulled out of the concrete
(see figure 2.24b, lower curve).

uniformly
distributed load
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Figure 2.24:

Load-displacement curves of torque-contolled expansion anchors
(M12, hes = 80 mm)

a) Anchors suitable for applications in cracked concrete

b) Anchors not suitable for applications in cracked concrete
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In figure 2.25 the ratio of the failure load of
undercut anchors and cast-in headed studs
under axial tension load in cracked concrete
and the theoretical value in non-cracked con-
crete is shown as a function of the crack width
differences Aw. The crack width differences
are defined by the crack width between the
installation and the loading of the anchor.

The test values are from /10/ and found as
follows: In the first instance, hairline cracks
appear in the reinforced element, in which the
anchors are installed. Followed by the opening

of the cracks by the amount of Aw and loading
of the anchor to failure.

Figure 2.25 shows that undercut anchors
and cast-in headed studs behave the same
in cracks. The failure load is reduced consi-
derably even with small cracks and achieves
in a crack with a width of Aw = 0.4mm as
an average value approximately 75% of the
capacity of anchors in non-cracked concrete.
For increased crack widths to the value of
Aw = 1.6 mm only a small further decrease in
load is to be expected. fischer Zykon anchors
and cast-in headed studs behave the same in
cracks because they have the same principle
of function: mechanical interlock (see section
2.5, figure 2.6)

Figure 2.25:

Influence of cracks on the ultimate load of undercut anchors and
headed studs under tension load /10/

N, (cracked concrete) / Ny, ¢ (non-cracked concrete)
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A similar relationship in cracked concrete is
experienced with torque-controlled expansion
anchors, which are suitable for applications in
cracks (see figure 2.26). The anchors must be
able to develop further expansion (post expan-
sion). As the crack opens the anchor’s cone is
drawn further into the sleeve, both expanding
and bridging the crack at the same time. The
torque-controlled expansion anchor, fischer
anchor bolt (FAZ Il) and fischer high perfor-
mance anchor (FH Il-H, FH II-B, FH II-S, FH
II-SK) as well as the torque-controlled bonded
anchor (FHB Il) are suitable for applications in
cracks.
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Similar to undercut anchors and cast-in
headed studs, the failure load is reduced even
with small cracks (see figure 2.26). With a
crack width in the region of 0.4 mm the ulti-
mate load is reduced to approximately 65%
of the value in non-cracked concrete. With
ever increasing crack widths, a reduction in
the ultimate load also occurs. The reduction
is larger than with undercut anchors and cast-
in headed studs. The cone is drawn into the
expansion sleeve and thus the anchorage
depth is reduced. This behaviour depends on
the type of anchor.

Figure 2.26:
Influence of cracks on the ultimate load of torque-controlled
anchors under tension load /10/

N, (cracked concrete) / N, ¢ (non-cracked concrete)
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Figure 2.27 shows the influence of cracks on
the load capacity of hammerset anchors under
axial tension load. The capacity decreases
extremely with increasing crack widths and
the range of scatter of the test results is rather
high. It must be pointed out that this figure is
valid for fully expanded hammerset anchors.
For partially expanded hammerset anchors an
even higher reduction can be expected.

A similar relationship as that given in figure
2.27, is also expected for torque-controlled
expansion anchors with no capacity to post-
expansion and therefore, are not suitable
for use in cracked concrete. In this situation

neither the ultimate load nor the load-dis-
placement behaviour of the anchor can be
forecasted accurately. In extreme cases the
capacity may be reduced to zero. That means
the influence of cracks can not be considered
by increased safety factors.

Common resin bonded anchors which consist
of threaded rod and resin capsule are signifi-
cantly influenced by cracks (compare figure
2.28). It is noticeable that the load in a crack
with a width of 0.4 mm is as a mean value
approximately 40% of the ultimate load in
non-cracked concrete. In extreme cases this
may be reduced to as little as 20%.

Figure 2.27:
Influence of cracks on the ultimate load of fully expanded ham-
merset anchors under axial tension load /5/
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The figures 2.25 - 2.28 are valid for the beha-
viour of anchors in cracks subject to axial
tension load. With shear load, the difference
between anchors close to an edge and with-
out edge influence should be acknowledged.
The ultimate load for anchors with no edge
influence is affected only to a rather small
extent by cracks. Compared with the capacity
in non-cracked concrete a reduction in ultimate
load of < 10% can be seen. Anchors positio-
ned close to an edge are greatly effected by

fischer=

26 FIXING SYSTEMS

Status 05/2010



Basic principles of fixing technology

cracks. The ultimate load of an anchor located
in a crack of Aw = 0.4 mm is approximately
75% of the value in non-cracked concrete. The
reduction of the concrete edge failure load due
to cracks is therefore of the same magnitude
like the reduction of the concrete cone failure
load under tension.

Figure 2.28:
Influence of cracks on the ultimate load of resin bonded anchors
under axial tension load /6/
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2.8 Testing of anchors
2.8.1 Requirements

Function and load bearing capacity of the steel
anchors described in this Technical Handbook
are based upon comprehensive testing in
accordance with the guidelines and test regu-
lations for approved testing of the German Ins-
titute for Building Technology, Berlin and more
recently on the basis of the guideline of the
European Organisation for Technical Appro-
vals (EQOTA) /7/.

This is based upon two different groups of
tests:

® Tests to prove function (functioning tests)
® Tests to determine the permissible service
conditions

Function proving tests consider whether the
anchor is sensitive to un-preventable deviati-
ons from the installation conditions. This con-
siders the following:

® Deviation from the required installation
torque with torque-controlled expansion
anchors

® |nadequate undercutting of the drill hole
for undercut anchors

® |nsufficient expansion of
anchors

® |ncorrectly mixed mortar, drill hole incor-
rectly cleaned, drill hole filled with water,
with resin bonded anchors or injection
systems

hammerset

The approvals normally require that anchors
should be positioned so as to avoid drilling of
reinforcement. However, in reality, this is often
unavoidable on a construction site. Therefore,
additional function tests are carried out for
anchors in contact with reinforcement.

As already mentioned functioning tests
consider whether the anchor is sensitive to
un-preventable deviations from installation
conditions. However, the influence of exces-
sive installation errors e.g.: the use of drill bits
with the incorrect diameter, the use of incor-
rect drilling or undercutting tools for undercut
anchors, incorrect installation (i.e. hammerset-
ting instead of hammering rotating the threa-
ded rod for resin bonded anchors) cannot be
considered in these tests.

Functioning tests are carried out not only in
low strength, but also in high strength con-
crete. This is necessary as the concrete’s
actual strength can be higher than its nominal
strength.

New drill bits have, for obvious reasons, a grea-
ter diameter than that of a worn bit. This diffe-
rence can be as much as 0.5 mm, for example
with a 12 mm bit. In order to measure whe-
ther this difference has an influence upon
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load performance, both new and worn bits are
used in tests.

Additional functioning tests are carried out
with alternating loads (not dynamic loads!) as
in reality, anchors are often subjected to load
changes.

Anchors for use in cracked concrete have spe-
cial test requirements called for. The anchor’s
functioning must be proven in cracks with
widths up to 0.5 mm. The tests are carried
out in low and high strength concrete, with
new and worn drill bits. Hairline cracks are cre-
ated in the concrete into which the anchors
are installed. These cracks are then opened to
widths of 0.5 mm and the anchors are then
pulled out. The remaining test conditions
depend upon the anchor’s principle of func-
tion. For example torque-controlled expan-
sion anchors are installed in one test series to
50% of their recommended torque in order to
judge the influence of a reduced torque on the
anchor’s performance. In further series of tests
the maximum torque is applied, but in order to
simulate the effect of creep and shrinkage of
the concrete the torque is reduced to half its
original value after a further ten minutes.

Should the anchor’s base material be subjec-
ted to variable loads, this may lead to either an
increase or decrease in the crack width. The
resulting effect upon the load bearing capa-
city of the anchors is tested in a further series,
whereby the anchors are placed into hairline
cracks and loaded with a sustained load. Finally
the cracks are opened and closed a thousand
times by Aw ~ 0.2 mm. Once the movement
of the cracks has stopped, the anchors are
then pulled out from the open crack.

All functioning tests of anchors must display
a suitable load displacement relationship. The
load displacement curves should climb con-
tinually until about 70% of the ultimate load
has been achieved with no horizontal interrup-
tions, which would indicate that the anchor

has slipped in the drill hole. The ultimate load
during the functioning tests may be reduced by
a pre-determined percent compared with the
ultimate load of anchors which are installed in
accordance with the manufacturer’s instruc-
tions. For tests in opened and closed cracks,
the measured displacement plotted to the
logarithm of the number of crack movements
must either be linear or diminishing and must
not exceed required values.

In tests to determine the permissible service
conditions, the permissible loads and the
appropriate axial and edge distances and the
structural component dimensions are stipu-
lated. Therefore, the anchors are installed in
accordance with the manufacturer’s instruc-
tions. To determine the influence of the load
direction upon the ultimate load, anchors are
tested subjected to axial tension, shear and
combined loads. For anchors that are suitable
for use in cracked concrete, these tests are
conducted in cracks with a width of approxi-
mately 0.3 mm.

Due to the results of these tests and in order
to make this applicable to the application con-
ditions, characteristic values for the tested
anchor’s resistance in non-cracked and for
crack proof anchors also in cracked concrete
are determined. These values are as follows:

characteristic  resistance of an
anchor in case of steel failure when
subjected to a tension load

NRk.s

N°Ri ¢ Characteristic resistance of an anchor
in case of concrete cone failure when
subjected to a tension load

NRkp characteristic resistance of an anchor
in case of pull-out/pull-through failure
when subjected to a tension load

VRk,s characteristic resistance of an anchor

in case of steel failure when subjected
to a shear load
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In addition the characteristic axial spacings
and edge distances are determined by the
maximum tensile load bearing capacity for
cone failure, concrete and splitting. These
values are as follows:

characteristic axial spacing for con-
crete cone failure when subjected to a
tensile load

characteristic edge distance for con-
crete cone failure when subjected to a
tensile load

characteristic axial spacing for splitting
when subjected to a tensile load
characteristic edge distance for split-
ting when subjected to a tensile load

ScrN

CerN

Scr,sp

Cersp

In order to prevent splitting during installation,
the minimal axial spacings and edge distances
(Smin Cmin) @s well as the minimum structural
component thickness (h,i,) must be obser-
ved. These values are also established from
tests.

The characteristic values of resistance for the
various load directions and modes of failure
are in accordance to the so-called 5% fractile
obtained from ultimate load test results. The
5% fractile represents the load where 5%
of the test results fall below and 95% of the
results exceed this value. To determine the
characteristic value, the 5% fractile is used
rather than the mean value of the test results
as basic value, so as to differentiate between
the range of scatter of the test results for
various anchor types and sizes. Figure 2.29a
shows the results of a number of tests con-
ducted using undercut anchors, as a function
of their probability. For example the first clas-
sification contains all test results for ultimate
loads between F, > 42 kN and F, < 43 kN,
and the last classification all the values bet-
ween F,>54 kN and F, <55 kN (each square
represents one result). The results are suitably
evaluated by use of the Gauss curve, as shown
in figure 2.29a. Figure 2.29b shows the curve

without the individual results. The mean value
for the ultimate load is F;, = 48.7 kN and the
5% fractile of the results Fgo, = 44.5 kN. The
blue area to the left indicates the 5 % fractile
as b% of the total area where as to the right
hand side lays an area 95% of the total surface
below the curve.

Figure 2.29:
Frequency distribution for a series of tests with undercut anchors
having failed due to concrete cone failure
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50 52 54
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Fyo = 44.5 kN

by Fso,=48.7 kN

The 5% fractile is determined by the eqgn.
(2.1). Shown on page 30 in this Techni-
cal Handbook the characteristic values
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for the resistance are given as the
5% fractile in accordance to Owen /14/. It
is assumed that the standard deviation for
both, the population as well as the sample
are unknown. The calculation of the k-factor

2 depends upon the number of tests carried
out. The greater the number of tests, the larger
the information of the series and therefore the
smaller the value of the k-factor.

Fgo = Fy - k - 8 (2.1)

Where:
F, = mean value of the test results (tension
load or shear load)
= standard deviation of the test results
= factor in accordance to Owen/ 14/
= 3.401 forn =5 tests
= 2668 forn =10 tests
= 2.208 forn =20 tests
= 1.861 forn =100 tests
= 1.645 forn =infinite number of tests

2.8.2 Anchor testing at fischerwerke

In the research and development centre at
fischerwerke (figure 2.30) the most modern
test equipment and machines are available
that allow for all the aforementioned tests to
be conducted in-house.

Figure 2.30:
Research and development centre

Tensile test machines with various load attach-

ments allow tensile tests in small specimens
(figure 2.31) or in large concrete elements
(figure 2.32) also in cracked and non-cracked
concrete. The load can be continually applied
(force-controlled or displacement-controlled)
also as either dynamic or shock load.

Figure 2.31:
Test equipment for small specimens

A modern testing equipment (figure 2.33)
enables the testing of anchors subjected to
loads at various angles (tensile, shear or com-
bined tensile and shear loadings).

Figure 2.32:
Test equipment for high load capacities
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Figure 2.33:
Equipment for tests at any angle for cracked and non-cracked
concrete

For testing in static cracks, respectively with
opened and closed cracks, both parallel and
bending test equipment, are available. In a
completely controlled environment long-term
load tests on anchors are conducted.

In open spaces weathering tests are conduc-
ted under atmospheric conditions. For corro-
sion tests, modern salt spraying equipment is
used.
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Anchor type Page Material Principle of function
(o] jol
o o
o [ C
£ S<t 20(\3
N p— p—
S |z gsin
o~ Q0o o
[ORIN] w = | n =
5% | oSV o | 5 5
2|1a0_—|%0> 3 = 5
55 |2= 5= o = 2
80 |[E0nEOawn @ T &
S |gE2zEQ il c o
cO 1B 5m2Bg5® < o x
Oa |;mwoolmw oo D a2} w

Anchor bolt FAZ, FAZ Il E‘Eﬁﬁ 54 ° ° ° °

Bolt FBN, FBN Il el o6 | e | o °

-
Express Anchor EXA ___I‘:.E‘—ﬁh' 80 ° °

Zykon bolt anchor FZA ————— l l 90 ° ° ° °

Zykon through anchor FZA-D —_— ' l 102 ° ° ° °

Zykon internally threaded anchor FZA-I Eﬂ 114 | @ ° °

Zykon hammerset anchor FZEA Il ﬁ 124 [ ] [ (] [

High performance anchor FH |l m 134 [ ) [ )

Heavy duty anchor TAM ﬁ.ﬂ 148 | @ °
Hammerset anchor EA Il E 158 [ ® ®

Highbond anchor FHB Il Ee————if.| 153 | o ° ° °
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Type of installation Installation Screw- or Design load in concrete C 20/25
characteristics bolt size
(o))
£ —
2 c 9 L
=) - ko] = 8 % o
£ 2 3 i3} T 5 2%
= o £ QE) < 22 S e
5 z = 8 5] & 8 5 2
i Q c S ° S o 2o
S| o | &8 = = 5% g%
= a = a a g5 58
[mm] [mm] [M] Ngg [kN] VRq [kN] Ngq [kN] VRq [kN]
° 8-24 55-155 8-24 6.0-47.0 9.6-68.8 3.3-335 6.7-68.8
[ 6-20 55- 135 6-20 4.0-36.2 4.0-53.6 - -
[ 8-20 65-130 8-20 5.7-34.7 8.0-57.3 - -
° 10-22 | 43-130 6-16 50-26.7 6.4-50.2 3.3-26.7 5.2-50.2
[ 12-22 | 44-105 8-16 50-26.7 7.8-50.2 3.3-24.0 52-48.0
[ ] 12-22 | 44-130 6-12 5.0-26.7 5.7-185 3.3-26.7 52-185b
° 10-14 43 8-12 5.0 52-78 22-50 52-78
[ 10-32 | 55-180 6-24 85-61.7 85-1235 5.0-44.1 5.0-88.2
[ ° [ 10-18 | 76-130 6-12 50-16.7 46-23.8 - -
[ 8-25 32-85 6-20 55-24.0 4.0-47.2 - -
[ ° 10-25 | 76-235 8-24 146-91.7 | 106-1128| 11.2-73.0 | 10.6-106.4
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Anchor type Page Material Principle of function
(o] jol
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O~ Q0020
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3 Resin anchor R M

Chemical anchor UKA 3 (=TT 180 ° ® ° °
|&sTETs -

Resin anchor R with RG MI 190 [ ® [
[t i ]

Injection mortar o R T
FIS V, FIS VS, FIS VW and M 200 | ® ° ° °

Chemical mortar UPM 44

Injection mortar W 214 ) [ L]

FISV, FIS VS, FIS VW with RG MI

L5 = 8
Injection mortar FIS VT a : 21| o | o | @ N
Injection mortar s
FIS VT with RG M| 238 o | ® °
L= = g

Injection mortar FIS EM .m 248 ° ° ° °
Injection mortar 'm
FIS EM with rebars 278 ) ° Y °

Frame fixing SXS M 294 ° ° °

Frame fixing SXR memwa =/ | 304 ° °
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Anchor selection

Type of installation Installation Screw- or Design load in concrete C 20/25
characteristics bolt size
(o))
£ —
2 c 9 L
=) - ko] = 8 % o
5 2 3 2 o5 2 o)
= 9 £ QE) £ 23 82
g) z © o % e § kel g
i Q c S ° S o 2o
S| o | &8 = = 5% g%
= a = a a g5 58
[mm] [mm] [M] Ngg [kN] VRq [kN] Ngq [kN] VRq [kN]
° 10-35 | 80-280 8-30 12.3-140.7 | 5.9-157.0 - -
[ 14-32 | 90-200 8-20 12.8-76.7 7.4-54.9 - -
[ ° 8-35 50-360 6-30 4.7-160.2 | 40-157.0 - -
° 14-32 | 90-200 8-20 12.8-63.9 7.6-54.9 - -
[ ° 10-35 | 64-360 8-30 85-1319 | 7.2-156.8 - -
[ 14-32 | 90-200 8-20 12.8-52.8 7.6-54.9 - -
° ) 12-35 | 60-600 8-30 12.7-2620| 74-1576 | 7.0-2199 | 7.2-157.6
° 12-50 | 60-800 | @#8-40 | 16.6-352.6| 9.2-1648 | 7.0-1995 | 9.2-164.8
[ 10 60 @ 7.6 mm 19-28 356-4.2 1.4-23 33-4.2
?6-
[ 8-10 60 1.4-28 14-28 1.4-28 1.4-28
7.6 mm
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Special note

® Our aim is continuous development and
innovation. Therefore the values given in this
Technical Handbook are subject to change
without notice. The specified data only apply
when fischer or Upat anchors are used.

All products must be used, handled and
applied strictly in accordance with all current
instructions for use published by fischer-
werke (i.e. catalogues, technical instructions,
manuals, setting instructions, installation
manuals and others).

Construction materials (anchor ground) as
well as the conditions (environmental con-
ditions like temperature, humidity) vary in a
wide range. Therefore the present condition
of the base material and the applicability
must be checked by the user. If you are in
doubt of the condition of the base material
(i.e. strength), contact your nearest fischer-
werke organisation or representative.

The information and recommendations given
in this Technical Handbook are based on
principles, equations and safety factors defi-
ned in technical instructions of fischerwerke,
operation manuals, installation instructions
and other information that are believed to
be correct at the time of establishing. The
values are the result of the evaluation of test
results under laboratory conditions. The user
has the responsibility to check whether the
present conditions on site and the anchors,
setting tools etc. intended to use comply
with the conditions given in the Technical
handbook. The ultimate responsibility for
selecting the product for the individual appli-
cation is with the customer.

fischerwerke is not obligated for direct, indi-
rect, incidental or consequential damages,
losses or expenses in connection with, or by
reason of, the use of, or inability to use the
products for any intention. Implied warranties
of merchantability or fitness are expressly
excluded.

The used symbols of the different approvals

are listed

below.

Symbol

Description

European Technical Approval —
Option 1 for cracked concrete

European Technical Approval

issued by a European approval authority (e.g.
DIBt) on the basis of the guidelines for European
technical approvals (ETAG)

ETA: European Technical Approval/Options
1-12

CE: European conformity mark confirms the
compliance of the building product (e.g. fixing)
with the guidelines for European Technical
Approvals. Products with the CE mark can be
freely traded in the Furopean economic market.

General building authority approval

German approval, issued by the DIBt, Berlin.

Proof of compliance of the building product with the
general building authority approval. confirmed by a
material testing facility.

CC-ZULASSUNG

General building authority approval
German approval, issued by the DIBt, Berlin
for ancf in concrete to be d

according to Method A (CC method).

Proof of compliance of the building product
with the general building authority approval.
confirmed by a material testing facility.

<>

APDROVED
from thread M 10

FM Certificate

Recognised for use in local waterbased fire
extinguisger systems (Factory Mutual Research
Corporation for Property Conservation, American
insurance company).

IcC .
&Es

ESR-2691

See ICCES
Evaluation Report
at wwwi.icc-es.org

ICC = Inter | Code Concoul,
formed from BOCA, ICBO and SBCCI
ICC Evaluation Service Inc. (ICC ES) issues
evaluation reports, in this case for the above
anchor based upon the Uniform Building
Code™ and related codes in the United States
of America.

Fire resistance
classification

R120

Anchor types
see test report

Fire-tested fixing

The fixing was subjected to a fire test. A
“Examination report regarding testing for fire
behaviour” (with F class) is available.

Shock approval by
the Federal office for
Civil Defence, Bonn.

Shock tested /shock approval

for shock-resistant fastenings in Civil Defence
areas (Federal Ministry of Civil Defence, Bonn,
Germany).

Reference to fixing dimensioning
The fixing can be dimensioned with the fischer
dimensioning software Compufix on the basis of

COMPUFIX the CC-method.

CALCULATION

SOFTWARE
For Sprinkler Systems.
Meets the requirements according to VdS
CEA 4001.
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Design of anchors

Safety concept 40
Design method 40
Design actions 41
Handling of the design tables 41
Design example: 42
Anchor bolt FAZ Il 54
Bolt FBN 66
EXA Express-anchor 80
Zykon anchor FZA 90
Zykon through anchor FZA-D 102
Zykon internally-threaded anchor FZAl ...........cccoceiinniccnnnnne 114
Zykon hammerset anchor FZEA Il 124 4
High performance anchor FH 134
Heavy-duty anchor TA M 148
Hammerset anchor EA Il 158
Highbond anchor FHB Il 168
Resin anchor R and Upat UKA 3 Chemical anchor.................. 180
Resin anchor R with RG MI 190
Injection mortar FIS V, FIS VS, FIS VW and Upat UPM 44...200
Injection mortar FIS V, FIS VS, FIS VW with RG Ml................ 214
Injection mortar FIS VT 224
Injection mortar FIS VT with RG MI 238
Injection mortar FIS EM 248
Injection mortar FIS EM with RG Ml 266
Injection mortar FIS EM with rebars 278
Long-shaft fixing SXS 294
Frame fixing SXR 304

Introduction

In the first parts you find general information about the basic princip-
les of the design tables and how to handle them. In the design examp-
les you can easily follow how to work with the tables.

The chapter 4 permits the design of fischer anchors according to
their European Technical Approval (ETA). This means that all products
in this chapter are approved by the European Organisation for Tech-
nical Approvals (EOTA) - except the fischer Long-shaft fixing SXS
which has a German approval based on annex C of the guideline for
European Technical Approval (ETAG).

The ETA's are valid in all member states of the European Union (EU)
according the Construction Product directive (CPD).

For construction projects outside the EU anchor designs according to
fischer specification (s. Technical Handbook Asia) may be sufficient.
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Design of anchors

Safety concept

This Technical Handbook uses the partial
safety factor concept. Within this concept, the
well known global safety factor is separated
in two partial safety factors, namely a partial
safety factor for material resistance vy, and a
partial safety factor for load actions v, .

4

S % Ru,m mean ultimate resistance

IR

£ =

S

S S Rk characteristic resistance
[} -
g 8
g 3
2 Rk / ym S
u 5’
@ o
: §
° . . .
e Sd design load < Rq design resistance |G
S o

o

2 ‘ Sx YL Rd /7L °

] 9

BB

§ g S actual load  Rrec recommended load

S

The partial safety factors for loads y| cover
uncertainties and scatter of the dead and
variable loads. The partial safety factors for
the material resistance include uncertainty
of the material resistance, namely the load
bearing capacity of the fastening. The partial
safety factors for the resistance depend on the
installation safety factor and the failure mode
(i.e. steel failure, pull-out failure, concrete cone
failure).

Design method

In order to gain optimum performance of the
anchors and at the same time an economical
design, it is necessary to differentiate between
the load direction and the mode of failure.
State of the art regarding this kind of design of
fastenings is the so called Concrete Capacity
method (CC-method). The mean advantages
of this design method are:

® Different failure modes and the correspon-
ding load bearing capacities were taken into
account, especially splitting failure under ten-
sion load and pryout failure under shear load
are considered. These failure modes are often
decisive in the design process.

® Differentiation of the safety factors based
on different failure modes.

The used design method is based on the CC-
method. However, the CC-method was simpli-
fied so that engineers could use it easily and
quickly solve oncoming design questions in
practical day work. For this reason in the sim-
plified method an implying of eccentricities
of tension and shear loads is not taken into
account.

In terms of their load-bearing performance,
resin anchors differ in a number of proper-
ties from undercut and expansion anchors.
This means that specific rules and regulations
must be taken into account and observed in
their design. The Technical Report 029 lists
these differences in a separate document.

The report also accounts for new findings and
results from basic research which have evolved
over the past ten years since the publication of
Annex C. The most important changes affect
the calculation of shear loads. Furthermore
the distribution of shear loads and torsion
moments within anchor groups was speci-
fied more precisely. More information can be
found in TR 029.

20 fischer=

Status 05/2010



Design of anchors

Design actions Handling of the design tables

For design actions, a partial safety factor In the following, the design method used in
YLg = 1.35 for actions due to dead loads  thishandbook will be explained using common
and y g = 1.5 for actions due to variable  fastening problems.

loads are taken into account (safety factors

can vary depending on the country) . Assu-

ming a uniform load distribution among all

anchors of the fastening group one gets.

N NsG - 7.6 *Nsa - TLa
Sd =
n
N VsG YL *Vsa " TLa 4
Sd =

n

In addition to the design resistance, recom-
mended or permissible loads are given in this
handbook, using an overall partial safety factor
for actions of g = 1,4.

According to ETAG 001, Annex C, concrete
cone, splitting, pryout and concrete edge
design resistance must be checked for the
anchor group. Steel and pull-out design resi-
stance must be verified for the highest loaded
anchor of the anchor group. According to
the simplified method given in this Technical
Handbook all anchors of a group are loaded
equally, the design resistance values given in
the tables are valid for one anchor of the group
(no eccentricity).

The results obtained by using the Technical
Handbook lead to conservative results, i.e. the
results are on the safe side. For a more complex
and accurate design according to international
guidelines and for optimised applications the
fischer design software COMPUFIX provides
customized and economic solutions.
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Design of anchors

Design examples

Example 1: mechanical anchor in non-cracked concrete

Y

Anchoring conditions

concrete non-cracked C20/25
number of anchors group of 4 anchors

member thickness h 250 mm
anchor spacing direction 1 s 180 mm
anchor spacing direction 2 S 190 mm
edge distance direction 1 [

edge distance direction 2 cy 80 mm
shear load direction o 0°
tension design action (group) Nsg 11.55 kN
shear design action (group) Vgy 9.9kN
tension design action (highest loaded anchor) N'sy 2.9kN
shear design action (highest loaded anchor, steel failure, pry-out failure) Vigg 2.5kN
shear design action (highest loaded anchor, edge failure) Vs 4.95kN
anchor FH 15 gvz (bolt version)
effective anchorage depth het 70 mm
minimum member thickness henin 140 mm
minimum spacing Smin 70 mm
critical spacing concrete cone failure SerN 210 mm
critical spacing splitting failure Sersp 320 mm
minimum edge distance Crin 70 mm
critical edge distance concrete cone failure CorN 105 mm
critical edge distance splitting failure Corsp 160 mm
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Design of anchors

Tension loading

steel failure

basic design resistance Npgs | 30.9kN

pull-out failure

basic design resistance Nﬂﬂd,p 19.7 kN

concrete strength € 20/25 fh,p 1.0
NM!=N"de-th= 19.7kN

concrete cone failure

basic design resistance N'Rds 19.7 kN

concrete strength £20/25 fhe 1.0

spacing s 180 mm fs1 0.93

spacing sy 190 mm f 0.95

edge distance ¢ - fo1 -

edge distance ¢ 80 mm fe2 0.82 4

Nﬁd,n = Nnﬁd,n 'fh,c fs1-fsp-fep= | 143 kN

splitting failure

basic design resistance N“Rd‘C 19.7 kN
concrete strength €20/25 foc 1.0
spacing s 180 mm fsmp 0.78
spacing sy 190 mm fsosp 0.80
edge distance ¢ - fo s -
edge distance ¢, 80 mm feosp 0.64
member thickness h 250 mm fh 147
NRdsp =NRae e fs1 sp 'fSZSp'chSE"h = | 1.6kN
Minimum tension design resistance Ngg =min {Ngy s Npg ' Npgc:Npg sp) =| 11.6 kN
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Design of anchors

Shear loading

steel failure

basic design resistance VRys | 31.2kN
pry-out failure
basic resistance (concrete failure) Van,cp (c) 19.7kN
concrete strength €20/25 foc 1.0
spacing s¢ 180 mm fs1 0.93
spacing sy 190 mm f 0.85
edge distance ¢ - fo1
edge distance ¢, 80 mm fe 0.82
embedment depth 70 mm k 2.0
VRd,ep (€)= Nan,np (e)-fy o fs1-fsp-fop-k=| 285 kN
basic resitance (pull-out failure) N“RMD{C] 19.7
4 concrete strength C20/25 fb,p 1.0
embedment depth 70 mm k 20
VRd,cp (P) = 'Ry cp (p) - fy p - k= | 39.4kN
concrete edge failure
basic design resistance VR 8.4kN
concrete strength € 20/25 fb,c 1.0
shear load direction 0° fov 1.0
$1/Cmin =180/70 2.57
€/ Chin =80/70 1.14 fsc,\/":z 1.07
(h/1.5)/cpmin =(250/1.5)/70 2.38
VRde=V'Rde foe Ty ooy = | 90KN
Minimum shear design resistance Vgg=min{Vgys:VRg cp (c); Vpy cp (p);VRgcl | 90kN
Proof of anchors
tension N'gy < Npg 29<1186 v
shear Vigy < Vpy 495<90 v
combined tension and shear N'gq/ Npg*V'sg/ Vpg =12 29/116+495/90-080<12 v
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Design of anchors

Example 2: mechanical anchor in cracked concrete

Sd

—

Anchoring conditions

concrete cracked C30/37
number of anchors group of 2 anchors

member thickness h 320 mm
anchor spacing direction 1 S 126 mm
anchor spacing direction 2 S

edge distance direction 1 c 80mm
edge distance direction 2 %3 80 mm
shear load direction o

tension design action (group) Ngg 18.0 kN
shear design action (group) Vgy

tension design action (highest loaded anchor) N'gy 9.0 kN
shear design action (highest loaded anchor, steel failure, pry-out failure) Vs

shear design action (highest loaded anchor, edge failure) V'sg

anchor FAZ1112 A4
effective anchorage depth het 70 mm
minimum member thickness henin 140 mm
minimum spacing Smin 45 mm
critical spacing concrete cone failure SerN 210 mm
critical spacing splitting failure Sersp 210 mm
minimum edge distance minc 55 mm
critical edge distance concrete cone failure Corn 106 mm
critical edge distance splitting failure Corsp 106 mm
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Design of anchors

Tension loading

steel failure

basic design resistance Npgs | 27.7kN

pull-out failure

basic design resistance Nﬂﬂd,p 10.7 kN

concrete strength €30/37 fh,p 122

NM!=N"de-th= 13.1kN

concrete cone failure

basic design resistance N'Rac 14.1 kN

concrete strength €30/37 fhe 122

spacing s 125 mm fs1 0.80

spacing sy - fgp =

edge distance ¢ 80 mm fo1 0.82
4 edge distance ¢ 80 mm fe2 0.82

NRd,c=NRoc fie fs1-for - fer = | 9.3 KN

splitting failure

basic design resistance N“Rd‘C 141 kN
concrete strength €30/37 foc 122
spacing s 125 mm fsmp 0.80
spacing sy - fsosp
edge distance ¢ 80 mm fﬂ,sp 0.82
edge distance ¢ 80 mm feosp 0.82
member thickness h 320 mm fh 1.60
Ngg, sp” NRacfhefs1 sp fe1 sp fe2 sp fp= | 13.9kN

Minimum tension design resistance 9.3 kN

Ngg = min {Ngg.s : Npd,p : Npa ¢ : Nd sp?
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Design of anchors

Shear loading not relevant

steel failure

basic design resistance VRds | -

pry-out failure

basic resistance (concrete failure) Van,cp (c)

concrete strength - foc =
spacing s¢ - fs1

spacing sy - f -
edge distance ¢ - fo1

edge distance ¢, - feo

embedment depth - k -

VR,cp (0) = N'Ra cp (6) - fiy e o1 - fsp - for Fep k= | -

basic resitance (pull-out failure) NuRd,cp (p) -
concrete strength fb,p
embedment depth k -

le,;! (p) = N"nd'cp (p) 'fh,p -k

concrete edge failure

basic design resistance VuRd,c

concrete strength fb,c -
shear load direction - foy

52/min -

2/ Cpin - . fsc,\/":z

(h/1.5)/cpmin =

V@,L"“Rdc'fhn'qu'fch= N

Minimum shear design resistance Vg = min {Vgg s : VRd,ep (€): VRd.cp (P): VRaed | -

Proof of anchors

tension N'gy < Npg 9.0<93 v
shear Vigy <Vpy

combined tension and shear N'gg/ Npg*V'sg/ Vpg =12 90/93+-/-=097<12 v
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Design of anchors

Example 3: chemical anchor with variable embedment depth in non-cracked concrete

N

Anchoring conditions

concrete non-cracked C40/50
number of anchors group of 4 anchors

member thickness h 500 mm
anchor spacing direction 1 s 160 mm
anchor spacing direction 2 ) 250 mm
edge distance direction 1 c 175 mm
edge distance direction 2 ) 175 mm
shear load direction a 90°
tension design action (group) Ngg 32.0kN
shear design action (group) Vgq 100.0 kN
tension design action (highest loaded anchor) N'gy 8.0 kN
shear design action (highest loaded anchor, steel failure, pry-out failure) Vs 25.0kN
shear design action (highest loaded anchor, edge failure) Visy 25.0 kN
anchor FISV+M20 A4
effective anchorage depth heg 200 mm
minimum member thickness fmin 248 mm
minimum spacing Smin 85 mm
critical spacing concrete cone failure SerN 600 mm
critical spacing splitting failure Sersp 910 mm
minimum edge distance Crin 85mm
critical edge distance concrete cone failure CorN 300 mm
critical edge distance splitting failure Corsp 455 mm
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Design of anchors

Tension loading

steel failure

basic design resistance Npgs | 91.4kN
pull-out failure

basic design resistance Nﬂﬂd,p 66.4 kN
concrete strength C 40/50 fh,p 1.19
spacing s¢ 160 mm fs1 0.63
spacing sy 250 mm f 0.71
edge distance ¢ 176 mm fo1 0.69
edge distance ¢, 1756 mm fe 069

Nﬂdp=unﬁdp'fhp'fsl fspfo1-fep= | 16.8kN

concrete cone failure

basic design resistance N'Rdc 79.2kN

concrete strength € 40/50 fhe 141 4
spacing s 160 mm fs1 0.63

spacing s) 250 mm fs 0.71

edge distance cq 175 mm fo1 0.69

edge distance ¢ 175 mm feo 0.69

NRd,c = Nan,c . 'h,c fs1-fsafer - fop= | 238 kN

splitting failure

basic design resistance NﬂRd,c 79.2 kN
concrete strength €40/60 foc 141
spacing s 160 mm fs1sp 0.59
spacing sy 250 mm fsosp 0.64
edge distance ¢ 176 mm fo1sp 0.56
edge distance ¢ 175 mm feosp 0.56
member thickness h 500 mm fi 1.38
NRq sp” NRac foc - fs1 sp fs sp° fe1 sp fea sp fp= | 18.3kN
Minimum tension design resistance NRd =min de 8 NRd p H NRd o’ NRd sE) 16.8 kN
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Shear loading

steel failure

basic design resistance

VRas | 549kN

pry-out failure

spacing sy 160 mm fs 063
spacing sy 250 mm fs 0.71
edge distance ¢ 176 mm fo 069
edge distance ¢ 175 mm feo 0.69
basic resitance (concrete failure) N”Rm] (c) 95.0 kN
concrete strength € 40/50 foc 141
embedment depth 200 mm k 2.0

VRd,cp (€)= N'Ra cp (0) - fi e fs1-Fs2 feq oo - k= | ST.1KN
basic resitance (pull-out failure) Nﬂﬂd.cp‘p) 79.6 kN
concrete strength 500 mm fop 119
embedment depth 200 mm k 2.00

VRa,cp (P) = MRy cp (P)- T p - fi1 - fs2 o1 -fop - k= | 40.3 kN
concrete edge failure
basic design resistance VRac 14.7kN
concrete strength 500 mm foc 141
shear load direction 90° fov 25
$9/Cmin =250/ 85 =294 minimum
1/Coin =175/85 =206 value fsc,V":Z 212
h/15) 6 - (500/15) /85 -39 relevant

VRd,e=VRde " fie fav - fscy = | 1099

Minimum shear design resistance 403

Vg = min {Vgq s : VRd,cp () VRa.cp (P): VRd,c}

Proof of anchors

tension N'sy < Npg 80<16.8 v
shear Vigy < Vpy 250<403 v
combined tension and shear N'gy/ Npg*V'sg/ Vpg <12 ?:?211[?‘_28+25_D/4G_3£ 12 v
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Design of anchors

Example 4: mechanical anchor in cracked concrete

N Sd
D
V,,, =8.0kN
\g
V., =11.0kN

Anchoring conditions

concrete cracked C30/37
number of anchors group of 2 anchors

member thickness h 200 mm
anchor spacing direction 1 s 160 mm
anchor spacing direction 2 S

edge distance direction 1 c 80 mm
edge distance direction 2 Cy

shear load direction o 144°
tension design action (group) Ngg 15.0 kN
shear design action in VSd,x and VSd,V (group, by interaction) Vgq 13.6 kN
tension design action (highest loaded anchor) N'gy 7.5kN
shear design action (highest loaded anchor, edge failure) Vs 40kN
shear design action (highest loaded anchor, steel failure, pry-out failure) V'sy 6.8 kN
anchor FAZ 1112
effective anchorage depth heg 70 mm
minimum member thickness henin 140 mm
minimum spacing Smin 45 mm
critical spacing concrete cone failure SerN 210 mm
critical spacing splitting failure Sersp 210 mm
minimum edge distance Crin 55 mm
critical edge distance concrete cone failure CorN 105 mm
critical edge distance splitting failure Corsp 105 mm
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Design of anchors

Tension loading

steel failure

basic design resistance NRd,s 27.7kN

pull-out failure

basic design resistance (cracked concrete) NﬂRd,p 10.7 kN

concrete strength C30/37 fb,p 122

NRa,p= NRgp-fhp=| 13.1kN

concrete cone failure

basic design resistance NRg ¢ 14.1kN

concrete strength C30/37 fb,c 122

spacing sy 160 mm fq 0.88

spacing sy - fs -

edge distance ¢ 80 mm fo 0.82
4 edge distance ¢, - fo -

NRa,c=NRac foc fs1-fer = | 124 kN

splitting failure

basic design resistance N'Rg.c 18.7 kN
concrete strength €30/37 fb,c 122
spacing sy 160 mm fs1.sp 0.88
spacing sy - st,sp -
edge distance ¢4 80 mm fo1sp 0.82
edge distance ¢, - frz,sp -
member thickness h 200 mm fh 127
Ngd,sp = NRoc oo fst,sp forepf = | 220N
Minimum tension design resistance Ngg = min {Ngy s : Npg p: Npg ¢ : Npg sp} = | 124 kN
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Design of anchors

Shear loading

steel failure

basic resistance

VRas | 23.6kN

pry-out failure

basic resistance (concrete failure) VRaep (€] 14.1kN
concrete strength C30/37 fb,c 122
spacing sy 160 mm fq 0.88
spacing sy fs
edge distance ¢ 80 mm fo 0.82
edge distance ¢, fe
embedment depth 70 mm k 24
VRd,cp (€)= NRa,cp () F - fsq - fog - k= | 29.8kN
basic resitance (pull-out failure) NﬂRd,cum) 10.7
concrete strength C30/37 fb,p 122
embedment depth 70 mm k 24
VRd,cp (P) = Ny cp () fy k= | 31.3kN
concrete edge failure
basic design resistance VUHd,c 4.2 kN
concrete strength €30/37 fhe 122
shear load direction 144° foy 25
$1/Cin = 160/55 2.91
€/ Chin =80/55 1.45 fsc,V":Z 1.46
(h/1.5)/¢ i = (200/1.5)/55 242
VRae=V'Rae fioe Ty fscy= | 187 kN
Minimum shear design resistance Vg = min {Vgy s : VRd,cp () : VRa cp (P): VRd,c} | 187 kN
Proof of anchors
tension N'sg < Npq 75<124 v
shear Vigy<Vpy 6.8<18.7 v

combined tension and shear

N'sg/ Npg + Vs / Vg < 1.2

75/124+68/187-082<12 v
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fischer Anchor bolt FAZ 1l

Anchor design according to ETA

1. Types

FAZ Il - Anchor bolt (gvz)

FAZ Il A4 - Anchor bolt (A4)

i —l 5

FAZ 1l C - Anchor bolt (C)

Features and Advantages

European Technical Approval —
Option 1 for cracked concrete

Fire resistance
classification

R 120

Anchor fypes
se0 test report

A OVED

Shock approval by
the Federal office for
Civil Defence, Bonn.

from thread M 10

CALCULATION
WITH

COMPUFIX

CALCULATION
SOFTWARE

® European Technical Approval option 1.
® Suitable for cracked and non-cracked concrete.
@ Double-shell expansion clip ensures even distribution of the load for high permissible loads.
® Small edge and axial spacing for structural elements.
® Perfectly sliding expansion clip guarantees secure conctrolled expansion, even in cracked concrete.
® Coated hexagon nut allows easy disassembly.
Materials
Anchor bolt: Carbon steel, zinc plated (5 ym) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FAZII 8 FAZII 10 FAZI1 12 FAZI11 16 FAZ1120 FAZII 24
gvz‘ A4‘ c gvz‘ A4‘ c gvz‘All‘ c gvz‘ A4‘ c gvz ‘ A4 gvz A4
non-cracked concrete
tensionload € 20/25 N, [kN] 15.9% 264 38.6 52.9 67.5 94.3
€ 50/60 N, [kN] 15.9% 2729 41.6% 66.2% 104.6 146.2
shear load = C 20/25 V [kN] 20.7% 29.5 43.0% 78.5" 91.1% 110.0%
cracked concrete
tension load € 20/25 N, [kN] 13.8 22.0 21.7 37.0 47.3 66.0
€ 50/60 N, [kN] 15:9% 27.2% 41.6% 66.2* 733 102.3
shearload = C20/25 V,, [kN] 20.7% 295 43.0% 78.5% 9114 110.0%

¥ Steel failure decisive
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fischer Anchor bolt FAZ 1l

Anchor design according to ETA

21 Influence of concrete strength

f = ck, cube(150)
b,c
25

Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor

fck, cyl fck, cube (150) fh' ' fh' P
guz/A4/C
[N/mm’] [N/mm’] [

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/85 45 55 1.48

C50/60 50 60 1.65

3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance
Characteristic loads

Anchor type FAZII8 FAZII 10 FAZII 12 FAZII 16 FAZII 20 FAZ 11 24
gvz‘A4‘ ® gvz‘All‘ ® gvz‘M.‘ ® gvz‘Ad.‘ C | oz | A | gz | Mg

non-cracked concrete

tension load  C20/25  Ngy [kN] 9.0 16.0 250 395 50.4 704
C50/60  Ngy [kN] 139 248 38.7 61.2 78.1 109.1

shearload  =C20/25 Vg [kN] 12.0 20.0 295 55.0 70.0 86.0

cracked concrete

tension load  C20/25  Ngy [kN] 5.0 9.0 16.0 28.2 36.0 50.3
€50/60  Npy [kN] 1.7 139 248 43.7 55.8 719

shearload  =2C20/25 Vg [kN] 10.0 19.8 295 55.0 70.0 86.0

Design loads
Anchor type FAZII8 FAZI1 10 FAZII 12 FAZII 16 FAZ11 20 FAZ 1124
gn\M\c gvz\M\c gvz\M\c gvz\M\c oz | A4 | gz | A4

non-cracked concrete

tension load  C20/25 Npgy [kN] 6.0 10.7 16.7 26.3 336 47.0
€50/60  Npg [kN] 9.3 16.5 258 40.8 52.1 727

shearload  =2C20/25 Vg [kN] 9.6 16.0 236 44.0 56.0 68.8

cracked concrete

tension load  C20/25 Npg [kN] 3.3 6.0 10.7 18.8 240 33.5
€50/60  Ngg [kN] 52 93 16.5 29.1 372 52.0

shearload  =C20/25 Vg [kN] 6.7 132 2386 44.0 56.0 68.8

Permissible loads "
Anchor type FAZII8 FAZI1110 FAZI112 FAZII 16 FAZ1120 FAZ 1124
gvz‘A4‘ ® gvz‘A4‘ ® gvz‘M.‘ ® gvz‘Ad.‘ C | oz | A | gz | s

non-cracked concrete

tension load ~ €20/25 Npg;ry [kN] 43 16 11.9 18.8 240 335
£50/60 Nygrpy [KN] 6.6 1.8 184 29.1 37.2 52.0

shearload 2 C€20/25 Vpor, [kN] 6.9 114 16.9 314 40.0 49.1

cracked concrete

tension load ~ €20/25 Npg;ry [kN] 24 43 1.6 134 171 240
£50/60 Nygypy [kN] 3.7 6.6 118 208 266 371

shearload 2 C20/25 Vpory [kN] 48 94 16.9 314 40.0 49.1
£50/60 Vyern [kN] 6.9 114 16.9 314 400 49.1

!l Material safety factors yy and safety factor for load | = 1.4 are included. Material safety factor yy; depends on type of anchor.
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Anchor design according to ETA

4. Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FAZ1I 8 FAZII 10 FAZ1I 12 FAZII 16 FAZ 1120 FAZ I 24

gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ C gvz A4 gvz ‘ A4
characteristic resistance Ngy s [kN] 16.0 21.0 415 66.0 111.0 160.0
design resistance NRd s [kN] 10.7 18.0 27.1 44.0 740 100.0

4.2 Pull-out/pull-through failure for the highest loaded anchor

NG
NRd,p = NRd,p : 1:b,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FAZII 8 FAZII 10 FAZI112 FAZ 11 16 FAZ 1120 FAZ Il 24
vz \ A4 \ [ \ AL \ c | gu \ A4 \ c | gu \ A4 \ C | gz | M | gz | M
non-cracked concrete
4 characteristic resistance NuRk,p [kN] 9.0 16.0 250 395 504 704
design resistance Nﬂﬁd,p [kN] 6.0 10.7 16.7 26.3 33.6 47.0
cracked concrete
characteristic resistance NﬂRk,p [kN] 50 9.0 16.0 282 36.0 50.3
design resistance N(‘Rd,p [kN] 33 6.0 10.7 18.8 240 335
4.3 Concrete cone failure and splitting for the most unfavourable anchor
0
NRd,c = Ngd,c : 1:b,c : fs : fc NRd,sp = NRd,c : fb,c : fs,sp : fc,sp : 1:h
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FAZ1I 8 FAZII 10 FAZ1I12 FAZII 16 FAZ 1120 FAZ I 24
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ C gvz A4 gvz A4
eff. anchorage depth ~ hgg  [mm] 45 60 70 85 100 125
non-cracked concrete
characteristic resistance NﬂRk,n [kN] 16.2 234 29.5 39.5 504 704
design resistance Nnﬂd.c [kN] 10.1 156 19.7 26.3 336 470
cracked concrete
characteristic resistance Nuﬁk,c [kN] 109 16.7 211 28.2 36.0 50.3
design resistance Nrgc [kN] 1.2 1.2 141 188 240 33.5
fischer ==
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Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing s Influence factor f [-]

FAZII 8 FAZII 10 FAZ 1112 FAZII 16 FAZ1I 20 FAZ1I 24
[mm] gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ C gvz A4 gvz A4
35 0.63
40 0.64 0.61
45 0.66 0.63 0.61
55 0.70 0.65 0.63
60 0.71 0.67 0.64 0.62
65 0.73 0.68 0.65 0.63
75 0.77 0.71 0.68 0.64
100 0.86 0.78 0.74 0.69 0.67 0.63 4
120 0.93 0.83 0.79 0.73 0.70 0.66
140 1.00 0.89 0.83 0.77 0.73 0.68
160 0.94 0.88 0.81 0.77 0.71
180 1.00 0.93 0.85 0.80 0.74
210 1.00 0.90 0.85 0.78
260 1.00 0.93 0.84
300 1.00 0.89
380 1.00
S [mm] 35 40 45 60 95 100
Ser [mm] 140 180 210 260 300 380

Intermediate values by linear interpolation.

4.3.1.2 Influence of edge distance

2
fo =036+ ——+ 0.6 —
Ser N SuN

Edge distance ¢ Influence factor f [-]

FAZIIS FAZII 10 FAZI112 FAZII 16 FAZ 2011 FAZII 24
[mm] vz \ A \ c | g \ A \ [T \ M \ c | g \ A \ [ vz A vz M
a0 0.68
45 0.73 0.64
50 0.78 0.67
55 0.84 0.71 0.65
65 0.94 0.79 0.72 0.64
70 1.00 0.83 0.75 0.66
90 1.00 0.89 0.77 0.70
100 0.96 0.82 0.75 0.65
105 1.00 0.85 0.77 067
120 0.94 0.85 073
130 100 0.90 0.76
150 1.00 0.84
190 1.00
Cmin [mm] 40 45 55 85 85 100
Sl [mm] 70 90 105 130 150 190

Intermediate values by linear interpolation.
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fischer Anchor bolt FAZ 1l

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fog =|1.0* 0.5
Sersp
Spacing s Influence factor fs’sp [1
FAZ1I 8 FAZII 10 FAZI1 12 FAZ 11 16 FAZ 1120 FAZ 11 24
[mm] gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz A4 gvz A4
35 0.63
40 0.64 0.61
45 0.66 0.63 0.61
60 0.71 0.67 0.64 0.62
75 0.77 0.71 0.68 0.64
100 0.86 0.78 0.74 0.69 0.64 0.62
120 0.93 0.83 0.79 0.73 0.66 0.63
140 1.00 0.89 0.83 0.77 0.69 0.66
160 0.94 0.88 0.81 0.72 0.69
180 1.00 0.93 0.85 0.74 0.71
210 1.00 0.90 0.78 0.74
260 1.00 0.85 0.80
300 0.91 0.85
370 1.00 0.93
430 1.00
Smin [mm] 35 40 45 60 95 100
Sersp [mm] 140 180 210 260 370 430
Intermediate values by linear interpolation.
4.3.2.2 Influence of edge distance
i
fogp =035 + ——+ 0.6 —
Sor s Ser 5p
Edge distance ¢ Influence fac:lnrf,:'gm [1
FAZII 8 FAZII 10 FAZI1 12 FAZI1 16 FAZ 1120 FAZ 11 24
[mm] gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ C gvz ‘ A4 ‘ c gvz A4 gvz A4
40 0.68
45 0.73 0.64
50 0.78 0.67
55 0.84 0.71 0.65
65 0.94 0.79 0.72 0.64
70 1.00 0.83 0.75 0.66
90 1.00 0.89 0.77 0.63
100 0.96 0.82 0.66 0.62
105 1.00 0.85 0.68 0.63
120 0.94 0.74 0.68
130 1.00 0.78 0.71
150 0.85 0.77
185 1.00 0.89
215 1.00
G [mm] 40 45 55 65 85 100
Corsp [mm] 70 90 105 130 185 215

Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

2
fh = hi ’ = 1 5
2 -hg
Thickness h Influence factor fy, [-]
[mm] FAZII 8 FAZII 10 FAZ 1112 FAZI1 16 FAZ1120 FAZII124
100 1.07
120 1.21 1.00
140 1.34 1.1 1.00
150 141 1.16 1.05
160 147 121 1.09
170 1.50 1.26 1.14 1.00
180 1.31 1.18 1.04
200 1.4 127 1.1 1.00
220 1.50 1.35 1.19 1.07
250 147 129 1.16 1.00 4
260 1.50 1.33 1.19 1.03
300 1.46 131 113
320 1.50 1.37 1.18
370 1.60 1.30
400 1.37
460 1.50
[ [mm] 45 60 70 85 100 125
[ [mm] 100 120 140 170 200 250

Intermediate values by linear interpolation.

5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®

Characteristic resistance and design resistance for single anchors

Anchor type FAZII 8 FAZII 10 FAZ1I1 12 FAZII 16 FAZ1I 20 FAZ I 24
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz A4 gvz ‘ A4
characteristic resistance  Vgy o [kN] 12.0 20.0 295 55.0 70.0 86.0
design resistance VRdss [kN] 9.6 16.0 23.6 440 56.0 68.8
5.2 Pryout-failure for the most unfavourable anchor
=Nag(©) () =Nraor(P)
VRd,cp(C) - NRd,cp Y 'fb,c : fs 'fc -k VRd,cp p)= NRd,cp P) fb,p ‘K
Characteristic resistance and design restance for single anchors in concrete C20/25
Anchor type FAZ1I8 FAZII 10 FAZII 12 FAZI1 16 FAZ1120 FAZII 24
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz ‘ A4 gvz A4
eff. anchorage depth ~ heg [mm] 45 60 70 85 100 125
non-cracked concrete
characteristic resistance NuRk,cp(C] [kN] 15.2 234 295 395 504 704
design resistance NﬂRd,up(C’ [kN] 10.1 15.6 19.7 263 33.6 47.0
characteristic resistance NURk,cp(P) [kN] 9.0 16.0 250 395 504 704
design resistance N"Rd,cp(m [kN] 6.0 107 16.7 263 336 47.0
cracked concrete
characteristic resistance N“Rkvcp(C] [kN] 10.9 16.7 211 282 36.0 50.3
design resistance Nqu‘cp(C’ [kN] 12 1.2 141 188 240 335
characteristic resistance NnHk,cp(P) [kN] 5.0 90 16.0 282 36.0 50.3
design resistance Nqu,op(m [kN] 33 6.0 10.7 18.8 24.0 3356
fischer ==
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5.2.1 Influence of anchorage depth

Anchor type k
FAZII 8 20
FAZ1110 22
FAZ 1112 24
FAZII 16 28
FAZ 11 20 28
FAZ 11 24 28
5.3 Concrete edge failure for the most unfavourable anchor
0 n
VRd,c = VRd,c : fb,c : foc,V : fsc,V

Characteristic resistance and design restance for single anchors in concrete C20/25 for edge distances c;,

4 Anchor type FAZ1I 8 FAZII 10 FAZ 1112 FAZII 16 FAZ 1120 FAZ I 24
gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc gvz A4 gvz A4

non-cracked concrete

minimum edge distance ¢y [mm] 40 45 55 65 95 135
characteristic resistance VDHk,c [kN] 5.0 6.4 8.9 12.1 212 36.0
design resistance Vorge [KN] 3.3 4.3 5.9 8.1 141 240
cracked concrete

minimum edge distance ¢, [mm] 40 45 55 65 85 100
characteristic resistance Vg o [kN] 3.5 45 6.3 86 13.0 17.4
design resistance VUHd,c [kN] 24 3.0 42 5.7 8.7 116

5.3.1 Influence of load direction

f(x, v

Angle ay Influence factor fo y
5]

0° 1.00
16° 1.03
30° 1.13 -
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy <90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S L M T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 60.5 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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6. Summary of required proof:
6.1 Tension: NhSd S Npg = lowest value of NRgs: NRd,p"NRd,c" NRd,sp
6.2 Shear: VhSd = VR4 = lowest value of VRd,s;de,cp (c);VRd,cp(P);VRd,c
6.3 Combined tension and shear load:
h h

N S, v Sd < 12

Ngg Vg

NhSd H VhSd tension/shear components of the load for single anchor

Ng4: VRd design resistance including safety factors

N

Installation details
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8. Anchor characteristics
Anchor type FAZ I 8 FAZI1I 10 FAZ 1112 FAZ I 16 FAZ 1120 FAZ1I 24
gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ C | gz ‘ A4 ‘ C |guz ‘ A4 ‘ c gvz A4 gvz A4
diameter of thread M8 M 10 M 12 M 16 M 20 M 24
nominal drill hole diameter dg  [mm] 8 10 12 16 20 24
drill depth hy  [mm] 55 75 90 110 125 165
effective anchorage depth her  [mm] 45 60 70 85 100 125
drill hole depth for through fixing tg  [mm] = hy * gy
clearance-hole in fixture to be attached d;  [mm] =9 =12 =14 =18 =22 =26
wrench size SW  [mm] 13 17 19 24 30 36
required torque Tinst [Nm] 20 45 60 110 200 270
minimum thickness of concrete member hy;; [mm] 100 120 140 170 200 250
non-cracked concrete
minimum spacing Spin (mm] 40 40 50 60 95 100
for required edge distances forc [mm] 50 60 70 95 180 200
minimum edge distances Cin [mm] 40 45 55 65 95 135
for required spacing fors [mm] 100 80 110 150 190 235 4
cracked concrete
minimum spacing Smin (mm] 35 40 45 60 95 100
for required edge distances forc [mm] 50 55 70 35 140 170
minimum edge distances Cin [mm] 40 45 55 65 85 100
for required spacing fors [mm] 70 80 110 150 190 220
Y
het tix
A
)
T
SW
9. Mechanical characteristics
Anchor type FAZ 1l 8 FAZII 10 FAZI112 FAZ 1116 FAZ 1120 FAZII 24
gvz ‘ A4 ‘ C |gwz ‘ A4 ‘ C |gvz ‘ A4 ‘ C | gvz ‘ A4 ‘ c gvz A4 gvz A4
stressed cross sectional area cone bolt Ay [mm] 211 36.3 65.4 85.8 159.5 231.0
resisting moment cone bolt W [mm] 138 309 68.2 116.9 284.0 4952
yield strength cone bolt fy [N/mm?] 600 600 600 600 560 544
tensile strength cone bolt fy [N/mm?]| 750 750 750 750 700 680
stressed cross sectional area threaded part ~ Ag [mm?] 36.6 58.0 843 157.0 2450 353.0
resisting moment threaded part W [mm?] 312 62.3 109.2 2715 540.9 9355
yield strength threaded part fy [N/mm?] 560 560 560 560 560 544
tensile strength threaded part fy  IN/mm?] 700 700 700 700 750 680
-
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10. Load displacement curves for tension in non-cracked concrete (f . e (200) = 30 N/mm?)
20 Load [kN] 2 Load [kN] 60 Load [kN]
FAZ Il M8 gvz FAZ IIM10 gvz FAZ IIM12 gvz
50
40 %
10 20 30
20 /
5 10
10
0 T T 0 T T T 0 T T
0 10 15 20 0] 10 15 20 0 5 5 20
Displacement [mm] Displacement [mm] Displacement [mm]
0 Load [kN] 100 Load [kN] Load [kN]
FAZ IIM16 gvz FAZ Il M20 gvz FAZ Il M24 gvz
100
60 20 75
ﬁ ’
40 50
50
20 25
r 25
0 T T 0] T T T 0 T T T
0 10 15 20 0 5 10 15 20 0 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm]
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1. Types

Fire resistance
classification

F 120

Anchor types
see test report

L—tltl‘.llli ALALALARRLALAA

European Technical Approval -

Option 7 for

FBN Il - Bolt (gvz)

CALCULATION
WITH

COMPUFIX
CALCULATION
SOFTWARE

FBN A4 - Bolt (A4)

FBN Il GS - Bolt with large washer (gvz)
(outside diameter approx. 3.5 x d)

Features and Advantages
® European Technical Approval option 7.

® Suitable for non-cracked concrete.
® Long thread allows stand-off installation and variable effective lengths.
® 8 to 20 mm diameter also for reduced anchoring depths, e.g. for small loads or if reinforcement is encountered.
® Special expansion clip design gives optimal grip.
Materials
Cone bolt: Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FBN 6 FBNII8 FBN 8 FBN I 8 FBN 8 FBNII 10 FBN 10 FBNII 10 FBN 10
A4 gvz A4 gvz A4 gvz A4 gvz A4

heg [mm]| 40 30 35 a0 a8 40 a2 50 50
non-cracked concrete
tension load ~ C20/25 N, [kN]|  10.6" 9.6 14.0 16.1% 17.6% 16.8 184 229 239

C50/60 N [kn]| 106 14.9 17.6% 16.1* 17.5% 24.6 27.9% 25.0% 27.9%
shearload  =C20/25 V,[kN] 9.0% 11.0* 16.14 11.0* 15.1% 17.0% 24.0% 17.0% 2409
Anchor type FBN 1112 FBN 12 FBN 1112 FBN 12 FBN 11 16 FBN 16 FBN 1116 FBN 16 FBN 1120

gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz

hes [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
tensionload ~ C20/25 N, [kN] 235 23.9 35.7 395 37.8 33.1 46.3 443 57.3 75.2

C50/60 N, [kN]|  36.0* 37.0 36.0* 3919% 58.6 53.5 67.0* 69.2% 88.8 107.0%
shearload  =C20/25 V,[kN]] 21.0* 31.67 21.0* 31.6% 40.0* 56.5" 40.0 56.5% 67.0* 67.0
*) Steel failure decisive

-
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21 Influence of concrete strength

1:ck, cube(150)

fb c—
’ 25
Concrete Cylinder Cube Influence factor
strength classes| compressive compressive fh,p = fh,c1 [ fh,cz [
strength strength
FBN 6 FBN I 8 FBN 8 FBNII10+FBN10 | FBNII16 | FBN16 | FBNII20
FBN 11 12 + FBN 12
FBN 16 hes = 84 mm hgg =64 mm
fck,l:yl fek. cube (150) A4 gvz A4 gvz A4 gvz A4 gvz
[N/mm?] [N/mm?]
€20/25 20 25 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
€25/30 25 30 1.08 1.10 1.08 1.10 1.10 1.06 1.10 1.10
£30/37 30 37 117 1.22 117 1.22 1.22 112 1.22 1.22
C40/50 40 50 1.32 141 1.32 141 141 1.23 141 141
C45/55 45 55 1.37 148 1.37 1.48 1.48 1.27 1.48 1.48 4
€ 50/60 50 60 142 1.55 142 1.65 1.55 1.30 1.85 1.65
3. Characteristic, design and permissible loads of single anchors with large spa-
cing and edge distance
Characteristic loads
Anchor type FBN 6 FBN I8 FBN 8 FBN1I 8 FBN8 | FBNII10 | FBN10 | FBNII10 | FBN10
A4 gvz A4 gvz A4 gvz A4 gvz A4
het [mm] 40 30* 35* 40 438 40 42 50 50
non-cracked concrete
tension load C20/25 Ngy [kN] 6.0 6.0 75 128 9.0 128 12.0 17.8 12.0
£ 50/60 Ngy [kN] 85 9.3 10.7 16.0 128 19.8 18.6 25.0 18.6
shearload  C20/25 Vg [kN] 6.0 6.0 1.5 11.0 9.0 128 12.0 17.0 12.0
£ 50/60 Vg [kN] 7.5 9.3 10.7 11.0 126 17.0 18.6 17.0 18.6
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 11 20
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
heg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
tension load C 20/25 Ngy [kN] 17.8 16.0 264 25.0 264 20.0 36.1 388 36.1 54.2
£ 50/60 Npy [kN] 21.6 248 36.0 38.7 409 31.0 55.9 60.1 55.9 84.0
shearload  C20/25 Vg [kN] 17.8 16.0 21.0 26.3 40.0 40.0 40.0 47.1 67.0
£ 50/60 Vg [kN] 21.0 248 21.0 26.3 400 47.1 40.0 47.1 67.0
Design and permissible loads see next page.
-
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Design loads

Anchor type FBN 6 FBN I8 FBN 8 FBN I8 FBN 8 FBNII10 | FBN10 | FBNII10 | FBN10
A4 gvz A4 gvz A4 gvz A4 gvz A4
hes [mm] 40 30* 35* 40 48 40 42 50 50
non-cracked concrete
tension load C 20/25 Npy [kN] 4.0 4.0 42 8.5 6.0 85 6.7 119 8.0
£ 50/60 Ngy [kN] 5.7 6.2 5.9 114 8.5 132 103 179 124
shearload  C20/25 Vg [kN] 40 40 5.0 8.5 6.0 85 8.0 119 8.0
£ 50/60 Vgy [kN] 50 6.2 7.1 8.8 8.4 132 124 136 124
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN16 FBN 1120
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
heg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
tension load C20/25 Npy [kN] 1.9 89 17.6 139 17.6 1.1 240 185 240 36.2
4 £ 50/60 Ngg [kN] 184 138 254 215 213 144 37.2 28.6 37.2 56.0
shearload  C20/25 Vg [kN] 119 10.7 16.8 175 320 26.7 320 314 48.1 53.6
£50/60 Vgy [kN] 16.8 165 16.8 175 320 314 320 314 53.6 53.6
Permissible loads "
Anchor type FBN 6 FBNII8 FBN 8 FBN I8 FBN 8 FBNII10 | FBN10 | FBNII10 | FBN10
A4 gvz A4 gvz A4 gvz A4 gvz A4
het [mm] 40 30* 35* 40 48 40 42 50 50
non-cracked concrete
tension load €20/25 Nog,ry [kN] 29 29 30 6.1 43 6.1 48 85 5.7
€50/80 Nygypy [KN] 4.1 44 42 8.2 6.1 94 14 12.8 89
shearload  €20/25 Vo, [kN] 29 29 36 6.1 43 6.1 5.7 85 5.5
€50/60 Vyorpy [KN] 36 44 5.1 6.3 6.0 94 8.9 9.7 89
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 11 20
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
heg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
tension load €20/25 Nygpy [KN] 85 6.3 126 9.9 126 79 172 132 17.2 258
C50/60 Nperpy [KN] 131 9.8 18.1 154 195 103 266 204 26.6 40.0
shearload  C20/25 Ve, [kN] 85 76 12.0 125 229 19.0 229 224 343 38.3
C50/60 Vpern [KN] 12.0 1.8 12.0 125 229 224 229 224 383 383

* Use restricted to anchoring of structural components which are statically indeterminate.
! Material safety factors yy; and safety factor for load y = 1.4 are included. Material safety factor yy; depends on type of anchor.
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4. Load direction: tension t
4.1 Steel failure for the highest loaded anchor O
Characteristic resistance and design resistance for single anchors
Anchor type FBN 6 FBN I 8 FBN8 | FBNII10 | FBN10 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII20
A4 gvz A4 gvz A4 gvz A4 gvz Al gvz
characteristic resistance Ny s [kN] 10.0 16.0 17.0 25.0 21.0 36.0 40.0 67.0 69.0 107.0
design resistance Npgs  [kN] 6.2 14 10.8 17.9 17.1 254 24.7 44.7 416 713
4.2 Pull-out/pull-through failure for the highest loaded anchor
0
NRd,p = NRd,p : fb,p
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FBN 6 FBN I 8 FBN 8 FBN I 8 FBN8 | FBNII10 | FBN10 | FBNII10 | FBN 10
A4 gvz A4 gvz A4 gvz A4 gvz A4
het [mm] 40 30* 35* 40 48 40 42 50 50
non-cracked concrete 4
characteristic resistance ~ N'g, [kN] 6.0 6.0 75 128 9.0 128 120 178 120
design resistance Npgp [kN] 40 40 42 85 6.0 85 6.7 138 80
Anchor type FBN 1112 FBN12 | FBNII 12 FBN12 | FBNII16 | FBN16 | FBNII 16 FBN 16 FBN 1120
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
heg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
characteristic resistance ~ N'g,  [kN] 178 16.0 264 250 264 200 36.1 388 36.1 54.2
design resistance Nggp [kN] 138 89 176 138 176 11 240 216 240 36.2
4.3 Concrete cone failure and splitting for the most unfavourable anchor
0 0
NRd,c = NRd,c : fb,c’] 'fs ‘fc NRd,sp = NRd,c : fb,c1 'fs,sp : fc,sp ) fh
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FBN 6 FBN I8 FBN 8 FBN I8 FBN 8 FBN 1110 FBN 10 | FBNII 10 FBN 10
A4 gvz A4 gvz A4 gvz A4 gvz A4
hgs [mm] 40 30* 35* 40 48 40 42 50 50
non-cracked concrete
characteristic resistance ~ Ngy . [kN] 128 83 104 128 168 128 137 178 178
design resistance Ngg,c [kN] 8.5 55 58 85 1.2 85 78 138 19
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 1120
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
heg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
characteristic resistance  Ngy . [kN] 178 178 264 295 264 258 36.1 388 36.1 54.2
design resistance Ngg,c [kN] 138 99 176 164 176 143 240 1856 240 36.2
* Use restricted to anchoring of structural components which are statically indeterminate.
-
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4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing Influence factor f [-]
s FBN 6 FBN 11 8 FBN 8 FBN I8 FBN 8 FBNII 10 FBN 10 FBN I 10 FBN 10
[mm] A4 gvz Ad gvz A4 gvz A4 gvz A4
1 hg [mm] 40 30" 35% 40 48 40 42 50 50
35
40 0.67 0.72 067
45 0.69 0.76 0.69
50 071 078 073 071 0.68 071 0.69 067
55 073 081 0.75 0.73 0.70 073 071 0.68
60 0.75 0.83 077 0.75 0.71 0.75 073 0.70 0.70

4 75 081 0.92 0.84 081 077 081 079 0.75 0.75
90 0.88 1.00 091 0.88 0.82 0.88 0.85 0.80 0.80
100 0.92 0.95 0.92 0.86 092 0.88 0.83 083
106 0.94 1.00 0.94 0.88 0.94 0.90 0.85 0.85
120 1.00 1.00 093 1.00 0.96 0.90 0.80
130 0.96 1.00 093 083
140 1.00 0.97 0.97
145 098 0.88
150 1.00 1.00
Smin [mm] 40 40 50 40 50 50 50 50 60
SerN [mm] 120 90 10 120 140 120 130 150 150
Spacing Influence factor f [-]
s FBN 1112 FBN 12 FBN 1112 FBN 12 FBN 11 16 FBN 16 FBN 11 16 FBN 16 FBN 1120
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
1 hgs [mm] 50 50 65 70 65 64 80 84 80 105
65
70 0.73 0.68
75 0.75 0.69
80 0.77 0.71 0.69
90 0.80 073 0.71 073 0.74 0.69
100 0.83 0.83 0.76 074 0.76 0.76 0.71 0.70
120 0.90 0.90 081 0.79 081 0.82 0.75 0.74 0.75 0.69
130 0.93 0.93 0.83 081 0.83 0.84 0.77 0.76 0.77 0.71
140 0.97 097 0.86 0.83 0.86 0.87 079 0.78 079 072
160 1.00 1.00 0.88 0.86 0.88 0.89 081 0.80 081 0.74
170 0.94 0.90 0.94 085 0.85 0.84 0.85 0.77
175 095 092 0.95 0.96 0.86 0.85 0.86 078
190 0.99 0.95 0.99 1.00 0.90 0.89 0.0 0.80
195 1.00 0.96 1.00 091 0.89 091 081
200 0.98 0.92 0.90 0.92 0.82
210 1.00 0.94 0.92 0.94 0.83
240 1.00 0.98 1.00 0.88
250 1.00 0.90
315 1.00
Smin [mm] 70 95 70 80 90 90 90 100 120
Ser [mm] 160 150 195 210 196 190 240 250 240 315

* Use restricted to anchoring of structural components which are statically indeterminate
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4.3.1.2 Influence of edge distances

2
fo =035+ ——+ 0.6 —
Ser N SaN

Edge Influence factor f []

distance ¢ FBN 6 FBN I8 FBN 8 FBN I 8 FBN 8 FBN1I 10 FBN 10 FBN1I 10 FBN 10

[mm] A4 gvz A4 gvz A4 gvz A4 gvz A4

1 hgs [mm] 40 30* 35* 40 48 40 42 50 50

35 0.69 0.64

40 0.75 091 0.75 0.68

45 081 1.00 0.86 081 0.73

50 0.87 093 0.87 078 0.75

55 0.93 1.00 093 0.84 0.80 0.80

60 1.00 1.00 0.89 0.94 0.85 0.85

65 0.94 1.00 0.90 0.90

70 100 095 095 4
75 1.00 1.00

80 1.00

Gt [mm]| 35 40 45 40 35 80 60 50 55

Cor [mm] 60 45 55 60 70 60 65 75 75

Edge Influence factor f []

distance ¢ FBN 11 12 FBN 12 FBN 1112 FBN 12 FBN 11 16 FBN 16 FBN 1116 FBN 16 FBN 1120
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
1 hgs [mm] 50 50 65 70 65 64 80 84 80 105
70 079

75 0.82 0.78

80 0.86 0.82 0.88

85 0.90 0.85 0.92

90 0.94 0.89 0.96 081

95 1.00 0.98 0.93 1.00 0.84

100 1.00 1.00 0.96 0.87 0.85

105 1.00 0.90 0.88

120 1.00 1.00 097 1.00 0.82
125 1.00 0.84
150 0.96
160 1.00
Gt [mm]| 100 95 70 75 120 80 90 100 120
Cor [mm] 75 75 98 105 98 95 120 125 120 158
* Use restricted to anchoring of structural components which are statically indeterminate.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fog =|1.0* 0.5
Sersp

Spacing Influence factor f [-]
s FBN 6 FBN I8 FBN 8 FBN I8 FBN 8 FBNII 10 FBN 10 FBN 1 10 FBN 10
[mm] A4 gvz A4 gvz A4 gvz A4 gvz A4
1 hgs [mm] 40 30* 35% 40 48 40 42 50 50
40 0.60 061 061
45 0.61 062 062
50 0.63 0.63 0.64 0.63 0.60 0.63 0.62 0.63
55 0.64 0.64 0.65 0.64 061 0.64 063 0.64
60 0.65 0.66 067 0.66 063 0.65 0.64 0.65 0.62
100 0.75 0.76 0.78 0.76 0.71 0.76 0.74 0.75 0.70

4 140 0.85 087 0.89 0.87 0.79 0.86 0.83 0.85 0.78
160 0.80 0.92 0.94 0.92 083 0.90 0.88 0.90 082
180 0.95 097 1.00 0.97 0.88 0.94 092 0.94 0.86
190 0.98 1.00 1.00 0.80 0.98 095 0.98 0.88
200 1.00 0.92 1.00 0.98 1.00 0.90
210 0.94 1.00 0.92
240 1.00 0.98
250 1.00
i [mm] 40 40 50 40 50 50 50 50 60
Sersp [mm] 200 190 180 190 240 200 210 200 250
Spacing Influence factor f [-]
s FBN 1112 FBN 12 FBN 1112 FBN 12 FBN 11 16 FBN 16 FBN 11 16 FBN 16 FBN 1120
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
1 heg [mm] 50 50 65 70 65 64 80 84 80 105
65
70 0.62 062
75 0.63 0.63
80 0.64 0.64 061
90 0.66 0.66 0.63 0.63 0.64 0.63
100 067 0.70 067 064 0.64 0.66 0.64 062
120 0.71 0.74 0.71 0.67 067 0.69 067 0.64 0.66
140 0.74 0.78 0.74 070 0.70 0.72 0.70 067 0.69
170 0.79 0.84 079 0.74 0.74 0.77 0.74 0.70 073
200 0.84 0.80 0.84 079 0.78 081 079 074 077
250 0.93 1.00 093 0.86 0.86 0.89 0.86 0.80 0.84
280 0.98 0.98 0.90 0.90 0.94 0.90 083 0.88
290 1.00 1.00 091 091 0.95 091 0.85 0.89
320 0.96 0.96 1.00 0.96 0.88 093
350 1.00 1.00 1.00 0.92 0.97
370 0.95 1.00
420 1.00
500
ST [mm] 70 95 70 80 90 90 90 100 120
Sersp [mm] 290 250 290 350 350 320 350 420 370

* Use restricted to anchoring of structural components which are statically indeterminate.
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4.3.2.2 Influence of edge distances

2
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge Influence factor f []
distance ¢ FBN 6 FBN I8 FBN 8 FBN I 8 FBN 8 FBN1I 10 FBN 10 FBNII 10 FBN 10
[mm] A4 gvz A4 gvz A4 gvz A4 gvz A4
1 hgg [mm] 40 30* 35* 40 48 40 42 50 50
35 0.54 051
40 057 0.59 0.59 053
45 061 0.62 0.64 0.62 0.56
50 0.64 0.65 067 0.65 0.58 0.64
55 067 0.69 071 0.69 061 067 0.60
60 0.70 0.73 0.75 072 0.64 0.68 0.70 0.62
65 0.74 0.76 0.79 0.76 0.66 0.72 0.74 0.65
70 0.77 0.80 0.83 0.80 0.69 0.75 077 0.68 4
75 081 0.84 0.87 0.84 0.72 078 081 0.70
80 0.85 0.88 091 0.88 0.75 0.85 0.82 0.85 073
85 0.88 0.92 0.96 0.92 0.78 0.88 0.85 0.88 0.76
90 0.92 0.96 1.00 0.96 081 0.92 0.89 0.92 079
95 0.96 1.00 1.00 0.84 0.96 093 0.96 0.82
100 1.00 0.87 1.00 0.96 1.00 0.85
105 0.90 1.00 0.88
120 1.00 0.97
125 1.00
Coin [mm] 35 40 45 40 35 80 60 50 55
Cersp [mm] 100 95 90 95 120 100 105 100 125
Edge Influence factor f []
distance ¢ FBN 11 12 FBN 12 FBN 1112 FBN 12 FBNII 16 FBN 16 FBN 11 16 FBN 16 FBN 11 20
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
1 hgg [mm] 50 50 65 70 65 64 80 84 80 105
70 0.63
75 0.66 0.59
80 0.67 061 0.64
90 0.72 0.66 0.68 0.65
100 0.77 0.85 077 0.68 0.72 0.68 0.62
105 0.79 0.88 079 0.70 0.74 0.70 0.64
120 087 0.97 0.87 0.76 0.76 081 0.76 0.68 0.74
125 0.89 1.00 0.89 078 078 0.83 0.78 0.70 0.76
140 0.97 0.97 0.85 0.85 0.90 0.85 0.75 081
145 1.00 1.00 0.87 0.87 0.93 0.87 077 0.83
160 093 0.93 1.00 093 0.82 0.89
175 1.00 1.00 1.00 0.87 0.96
185 091 1.00
190 093
200 0.96
210 1.00
Gt [mm] 100 95 70 75 120 80 90 100 120
Corsp [mm] 145 125 145 175 175 160 175 210 185

* Use restricted to anchoring of structural components which are statically indeterminate.
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4.3.2.3 Influence of concrete thickness

2
=l <
2 -hg
Thickness Influence factor f [-]
h FBN 6 |FBN 118 | FBN 8 |FBN 118 FBN 8 |FBNII 10| FBN 10 [FBNII10|{FBN 11 12| FBN 12 [FBN I 16| FBN 16 |[FBN 1 16| FBN 16 | FBN 1120
[mm] FBN 10
FBN 11 12
FBN 12
1 hes [mm]| 40 30 35 40 48 40 42 50 65 70 65 64 80 84 80 | 105
100 116 | 141 127 | 118 | 1.03 1.18 112 1.00
120 131 150 | 143 | 131 1.16 131 127 113 0.95 0.95
130 1.38 150 | 138 | 122 1.38 1.34 1.19 1.00 1.00 1.01
140 145 145 | 129 145 14 1.25 1.05 1.00 1.05 1.06
150 1.50 150 | 135 1.50 147 1.31 1.10 1.06 1.10 m
4 160 4 1.50 137 1.15 1.09 1.15 1.16 1.00 1.00
170 1.46 142 1.20 1.14 1.20 1.21 1.04 101 | 1.04
180 1.50 148 1.24 118 1.24 1.26 1.08 1.05 | 1.08
190 1.50 1.29 1.23 1.29 1.30 1.12 109 | 112
200 1.33 127 1.33 1.35 1.16 112 | 116 | 0.97
210 1.38 131 1.38 1.39 1.20 116 | 120 | 1.00
220 142 1.35 142 143 1.24 120 | 124 ] 1.03
230 148 1.39 1.46 148 127 123 | 127 | 1.06
240 1.50 143 1.50 1.50 1.31 127 | 131 ] 1.09
250 147 1.35 130 | 135 | 1.12
260 1.50 1.38 134 | 138 1.15
270 142 137 | 142 | 1.18
280 145 141 | 145 | 121
290 149 144 | 149 | 124
300 1.50 147 | 160 | 1.27
310 1.50 1.30
320 132
360 143
390 1.50
henin [mm]| 100 100 100 100 100 100 100 100 120 140 120 130 160 170 | 160 | 200
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FBN 6 FBN I 8 FBN8 | FBNII10 | FBN10 | FBNII12 | FBN12 | FBN 1116 | FBN16 | FBNII20
A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz
characteristic resistance VRk,s [kN] 15 1.0 128 17.0 200 21.0 26.3 400 47.1 67.0
design resistance Vggs [KN] 5.0 8.8 84 136 133 16.8 175 32.0 314 53.6
-
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5.2 Pryout-failure for the most unfavourable anchor
VRd,cp(C) = N(F){d,cp(c) : fb,c1 o fok VRd,cp(p) = N(F)Qd,cp(p) . fb,p k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FBN 6 FBN I8 FBN 8 FBN I8 FBNS8 | FBNII10 | FBN10 | FBNII10 | FBN10
A4 gvz A4 gvz A4 gvz A4 gvz A4
het [mm] 40 30* 35 40 48 40 42 50 50
non-cracked concrete
characteristic resistance NDRk,cp(C] [kN] 12.8 8.3 104 12.8 16.8 12.8 13.7 178 178
design resistance N’Rg,cp (C) [kN] 85 55 7.0 85 12 85 9.1 19 119
characteristic resistance NURk,cp(P) [kN] 6.0 6.0 75 12.8 9.0 12.8 120 17.8 120
design resistance Nan,cp‘P) [kN] 40 40 50 8.5 6.0 8.5 8.0 119 8.0
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 1120
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
hgg [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
characteristic resistance NDHk,cp(E) [kN] 17.8 178 264 295 264 268 36.1 38.8 36.1 54.2 4
design resistance NP ¢p (C) [KN] 19 119 176 19.7 176 172 240 259 240 362
characteristic resistance NURk.cp(P' [kN] 178 16.0 264 250 264 200 36.1 388 36.1 54.2
design resistance N’gg,cp (P) [kN] 19 10.7 176 16.7 176 133 240 259 240 362

* Use restricted to anchoring of structural components which are statically indeterminate.

5.2.1 Influence of anchorage depth

heg k
<60 mm 1.0
260 mm 20

5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c = VRd,c : fb,cZ : fa,V : fsc,V

Characteristic resistance and design resistance for single anchors in concrete C 20/25 for edge distances c,;

Anchor type FBN 6 FBN I8 FBN 8 FBN I8 FBN 8 FBNII10 | FBN10 | FBNII10 i FBN 10
A4 gvz A4 gvz A4 gvz A4 gvz A4
heg [mm] 40 30* 35* 40 48 40 42 50 50
non-cracked concrete
minimum edge distance ¢y, [mm] 35 40 45 40 35 80 60 50 55
characteristic resistance V”ME [kN] 39 47 5.6 49 42 129 8.8 71 8.1
design resistance VﬂRd.c [kN] 26 3.1 3.7 33 28 8.6 59 4.1 54
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 11 20
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
het [mm] 50 50 65 70 65 64 80 84 80 105
non-cracked concrete
minimum edge distance ¢, [mm] 100 95 70 75 120 80 90 100 120 120
characteristic resistance VURK,C [kN] 18.5 172 12.0 133l 2568 149 18.1 210 214 289
design resistance Vorge [kN] 123 115 8.0 89 170 99 121 140 182 193

* Use restricted to anchoring of structural components which are statically indeterminate.
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5.3.1

Influence of load direction

Angle oy Influence factor 'o(,v
[
0° 1.00
15° 1.03
30° 1.13
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may

be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2

Influence of spacing and edge distance

5.3.2.1 Single anchor influenced only by one edge
for concrete thicknesshz 1.5 - ¢

for concrete thicknessh< 1.6 - ¢

fsc,V

n=1 _

1.0

1.2

14

1.6

20

. n=
single anchor factor f_ ,,
edge distance = ¢/c,;, or (h/1.5)/c.;,

22

24

26

1

28

30

34

38

4.0

1.00

1.31

1.66

2.02

241

2.83

3.26

3.72

419

469

5.20

6.27

6.83

141

8.00

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacingss3-c and spacings=4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V
Cin | Cmin B-Cin | Cmin
spacing anchor pair factor fsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2,89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 332 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S Ngq = lowestvalue of Ny 5 ; NRd,p: NRd,c : NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c);VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N Sd v Sd < 1.2
Npg Vi
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
~] ®
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7.
g
N

Installation details

Q
8. Anchor characteristics
Anchor type FBN 6 FBN I 8 FBNS8 | FBNIIS FBN8 | FBNII10 | FBN10 | FBNII10 | FBN 10
A4 gvz A4 gvz A4 gvz A4 gvz A4
het [mm]| 40 30* 35* 40 48 40 42 50 50
diameter of thread MB M8 M8 M8 M8 M 10 M 10 M 10 M 10
nominal drill hole diameter dg  [mm] 6 8 8 8 8 10 10 10 10
drill depth hy  [mm] 55 46 43 56 63 58 51 68 68
effective anchorage depth hef  [mm] 40 30 35 40 48 40 42 50 50
drill hole depth for through fixing ty  [mm] 4= hq *tg
clearance-hole in fixture 4 [om) <7 <9 <9 <9 <9 <1 <1 <1 <1
to be attached
wrench size SW  [mm] 10 13 13 13 13 17 17 17 17
required torque Tinst [Nm] 15 15 15 15 15 30 30 30 30
Cmn';‘[';':::emm";'rf:;":r“ o iy [mm]| 100 100 100 100 100 100 100 100 100
minimum spacing Spin (mm]| 40 40 50 40 50 50 50 50 60
minimum edge distances Cin [mm] 35 40 45 40 35 80 60 50 55
Anchor type FBNII12 | FBN12 | FBNII12 | FBN12 | FBNII16 | FBN16 | FBNII16 | FBN 16 FBN 1120
gvz A4 gvz A4 gvz A4 gvz A4 gvz gvz
het [mm]| 50 50 65 70 65 64 80 84 80 105
diameter of thread M12 M12 M12 M12 M 16 M 16 M 16 M 16 M20
nominal drill hole diameter dg  [mm] 12 12 12 12 16 16 16 16 20
drill depth hy  [mm] 70 61 85 90 89 79 104 108 110 135
effective anchorage depth hef  [mm] 50 50 65 70 65 64 80 84 80 105
drill hole depth for through fixing ty  [mm] tg=hy + gy
fﬁfﬁ”}:g;ﬂs infiture ¢ [oml| s14 | =14 | s1 | s | =18 | s18 | s18 | <18 =22
wrench size SW  [mm] 19 19 19 19 24 24 24 24 30
required torque Tinst [Nm] 50 50 50 50 100 100 100 100 200
Cmrj'gé'[”e‘:?m‘zm‘;ss o i [mm]| 100 100 120 140 120 130 160 17 160 200
minimum spacing Spin (mm] 70 95 70 80 90 90 90 100 120
minimum edge distances Cin [mm] 100 95 70 75 120 80 90 100 120

* Use restricted to anchoring of structural components which are statically indeterminate.
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9. Mechanical characteristics
Anchor type FBNG | FBNII8 | FBNS |FBNII10] FBN10 [FBNII12] FBN 12 [FBNII16] FBN 16 |FBNII20
A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz

stressed cross sectional area

reduced part of the cone bolt Ay [mm?] 132 229 238 36.3 374 854 54.1 103.9 1039 166.0

resisting moment

reduced part of the cone bolt W [mm’] 68 155 163 309 323 58.2 56.1 1493 1493 299.3
yield strength reduced part of the cone bolt fy [N/mm?)| 625 560 600 560 600 580 575 580 500 580
tensile strength reduced part of the cone bolt f; [N/mm?)| 840 700 790 700 790 650 175 650 690 650

stressed cross sectional area

threaded part Ay [mm] 201 36.6 36.6 58.0 58.0 843 843 167.0 167.0 2450

resisting moment

threaded part W [mm’] 12.7 312 312 62.3 62.3 109.2 1092 2715 2715 540.9
yield strength threaded part fy [N/mm] 625 480 600 480 600 480 575 480 500 520
tensile strength threaded part fy  IN/mm?)} 750 600 690 600 690 600 625 600 600 650

10. Load displacement curves for tension in non-cracked concrete (fck,cube (200) = 30 N/mm?)

Load [kN]

150
FBN Il M20 gvz

126

100

25/
o T T T

0 5 10 156 20
Displacement [mm]
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1. Types

- Fire restsiance
European Technical Approval - dassilication

' Option 7 for non-cracked concrete Fiz0

CALCULATION
WITH

EXA - Express anchor (gvz)

COMPUFIX
CALCULATION
SOFTWARE

Features and Advantages
® European Technical Approval option 7.
® Suitable for non-cracked concrete.
4 ® Double-clip method tried and tested gives double security.
® Minimum installation slippage gives powerful torque and rapid grip after just a few turns.

Materials
Cone bolt: Carbon steel, zinc plated (5 pm) and passivated (gvz)

2. Ultimate loads of single anchors with large spacing and edge distance

Mean values

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20

gvz gvz gvz gvz gvz

non-cracked concrete

tensionload ~ €20/25 N, [kN] 160 220 350 52.9 7056
C50/60 N, [kN] 22,89 342 4.7 62.2% 107.9%

shearload ~ 2C20/25 V,, [kN] 1587 2334 32.9° 56.7% 82.9%

* Steel failure decisive

2.1 Influence of concrete strength

f o= ck,cube(150)
b,c —
25

Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fel, oyl fel, cube (150) fop=Toc
[N/mm’] [N/mm?] [

£20/25 20 25 1.00

£26/30 25 30 1.10

30737 30 37 1.22

C40/50 40 50 141

C45/85 45 55 1.48

C50/60 50 60 1.55
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance

Characteristic loads

Anchor type EXA 8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
non-cracked concrete
tensionload  C20/256  Ngy [kN] 12.0 16.0 260 35.0 52.0
C50/80  Ngy [kN] 18.6 24.8 38.7 54.2 80.6
shear load £20/25 Vg [kN] 12.0 16.0 23.0 51.0 75.0
C50/60 Vg [kN] 13.0 19.0 230 51.0 75.0
Design loads
Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
non-cracked concrete
tensionload  C20/25  Npy [kN] 5.7 8.9 13.9 233 34.7
C50/80  Ngg [kN] 8.9 138 215 36.1 63.7 4
shear load £20/25  Vgg [kN] 8.0 10.7 153 38.9 57.3
C50/60  Vgg [kN] 8.7 12.7 163 38.9 57.3
Permissible loads '
Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gz gvz
non-cracked concrete
tension load ~ €20/25 Ny, [kN] 4.1 6.3 9.9 16.7 248
C£50/60 Npgy [KN] 6.3 9.8 154 258 384
shear load £20/25 Vygry [kN] 5.7 1.6 11.0 21.8 409
£50/60 Vyory [KN] 6.2 9.0 11.0 218 409
!l Material safety factors yy and safety factor for load y = 1.4 are included. Material safety factor yy; depends on type of anchor.
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4, Load direction: tension *

4.1 Steel failure for the highest loaded anchor @

Characteristic resistance and design resistance for single anchors

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

characteristic resistance Ny s [kN] 230 35.0 48.0 62.0 108.0

design resistance Npgs  [kN] 15.5 243 343 39.5 68.8

4.2 Pull-out/pull-through failure for the highest loaded anchor

_NIO

Nrap =Nrapfo.p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

non-cracked concrete

characteristic resistance Nan,p [kN] 12.0 16.0 25.0 350 520

design resistance N"Rd,p [kN] 5.7 89 13.9 233 34.7

4.3 Concrete cone failure and splitting for the most unfavourable anchor

—_N° _N©

NRd,c = NRd,c ' fb,c : fs . fc NRd,sp = NRd,c : fb,c . fs,sp . fc,sp . fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

eff. anchorage depth her ~ [mm] 47 49 67 85 103

non-cracked concrete

characteristic resistance  N'pi. . [kN] 16.2 17.3 216 395 52.7

design resistance N [kN] 1.7 96 164 263 35.1
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4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05

Ser N
Spacing s Influence factor f []
EXA8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz
45 0.66

50 0.68 0.67

75 0.77 0.76 0.69

85 0.80 0.79 0.71 0.67

105 0.87 0.86 0.76 0.71 0.67
120 0.93 0.91 0.80 0.74 0.69
140 1.00 0.98 0.85 0.77 0.73
145 0.99 0.86 0.78 0.73
170 0.92 0.83 0.78
200 1.00 0.89 0.82
220 0.93 0.86
255 1.00 091
280 0.95
310 1.00
S [mm] 45 50 75 85 105
Serl [mm] 141 147 201 265 309
Intermediate values by linear interpolation.
4.3.1.2 Influence of edge distance

2
fo =035 + ——+ 0.6 —
Ser N SaN
Edge distance ¢ Influence factor f [-]
EXA8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz
40 0.68

45 0.73

50 0.78

55 0.83

60 0.88

65 0.94 0.91

70 0.99 0.96

76 1.00
90 0.91 0.78
95 0.95 0.81

100 0.99 0.83 0.74
115 0.92 081
130 1.00 0.88
165 1.00
Gt [mm] 40 65 90 90 100
Cor [mm] 71 74 101 128 165
Intermediate values by linear interpolation.
-
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence faclnrfs’sp [1
EXA8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz

45 0.57

50 0.58 0.57

75 0.61 0.61 0.59

85 0.63 0.63 0.60 0.60

105 0.66 0.65 0.62 0.62 0.60

150 0.73 0.72 0.68 0.68 0.65

200 0.80 0.79 0.74 0.74 0.69
4 250 0.88 0.87 0.79 0.79 0.74

300 0.95 0.94 0.85 0.85 0.79

330 1.00 0.99 0.89 0.89 0.82

340 1.00 0.90 0.90 0.83

350 0.91 0.91 0.84

400 0.97 0.97 0.89

425 1.00 1.00 091

450 0.94

515 1.00

S [mm] 45 50 75 85 105

Sersp [mm] 330 340 425 425 515

Intermediate values by linear interpolation.

4.3.2.2 Influence of edge distance

c?
fogp = 0.35 + +0.6- —
Sorsp Sorsp
Edge distance ¢ Influence facmrfc'sp [
EXA8 EXA 10 EXA 12 EXA 16 EXA 20

[mm] gvz gvz gvz gvz gvz

40 0.48

50 0.562

65 0.57 0.56

90 0.67 0.66 0.59 0.59

100 0.71 0.70 0.62 0.62 0.57

120 0.79 0.78 0.68 0.68 0.62

140 0.88 0.86 0.74 0.74 0.67

165 1.00 0.98 0.83 0.83 0.73

170 1.00 0.85 0.85 0.75

200 0.95 0.95 0.83

215 1.00 1.00 0.87

240 0.95

260 1.00

Conin [mm] 40 65 90 90 100

Crsp [mm] 165 170 215 215 260

Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

2
3
f=| N 1.5
2-hy

Thickness h Influence factor fy, []

[mm] EXA8 EXA 10 EXA 12 EXA 16 EXA 20

100 1.04 1.01

120 1.18 1.14

140 1.30 1.27 1.03

150 1.37 1.33 1.08

170 1.48 144 1.17 1.00

180 1.50 1.50 1.22 1.04

200 1.31 1.1

210 1.35 1.15 1.01

220 1.39 1.19 1.04

250 1.50 1.29 1.14

280 1.39 1.23

300 1.46 1.28

320 1.50 1.34

350 142

380 1.50

hef [mm] 47 49 67 85 103

[ [mm] 100 100 135 170 205

Intermediate values by linear interpolation.

5. Load direction: shear

5.1 Steel failure for the highest loaded anchor ®

Characteristic resistance and design resistance for single anchors

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

characteristic resistance VHk,s [kN] 13.0 19.0 23.0 51.0 75.0

design resistance VRd,s [kN] 8.7 12.7 15.3 389 573

5.2 Pryout - failure for the most unfavourable anchor

VRd,cp(C) = Ng{d,cp(c) : fb,c : fs : fc -k VRd,cp(p) = Ngd, cp(p) : fb,p k

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz

eff. anchorage depth hef [mm] 47 49 67 85 103

non-cracked concrete

characteristic resistance N”Hk‘w(c] [kN] 16.2 17.3 27.6 395 52.7

design resistance NDHd,Cp (c) [kN] 108 15 18.4 26.3 35.1

characteristic resistance N”Hk’nptp) [kN] 12.0 16.0 25.0 350 52.0

design resistance NUHd,cp (p) [kN] 8.0 10.7 16.7 23.3 34.7
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5.2.1 Influence of anchorage depth

he k
<B0mm 1.0
=60mm 20
5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c = VRd,c 'fb,c : fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c i,

Anchor type EXA 8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
non-cracked concrete
minimum edge distance ¢y [mm] 40 65 90 90 100
4 characteristic resistance VnHk,c [kN] 50 10.0 16.8 18.4 228
design resistance VuRd,c [kN] 34 6.7 11.2 12.2 15.2

5.3.1 Influence of load direction

Angle oy Influence factor 'o«,v
[
0° 1.00
15° 1.03
30° 1.13
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S L AN T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

2

Tins

8. Anchor characteristics

Anchor type EXA8 EXA 10 EXA 12 EXA 16 EXA 20
gvz gvz gvz gvz gvz
M8 M 10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 8 10 12 16 20
drill depth hy  [mm] 65 70 90 110 130
eff. anchorage depth heg  [mm] 47 49 67 85 103
drill hole depth for through fixing 14 [mm] tg=hy + gy
clearance-hole in fixture to be attached df [mm] =9 =12 =14 =18 =22
wrench size SW  [mm] 13 17 19 24 30
required torque Tinst  [Nm] 14 45 65 110 230
minimum thickness of concrete member hin  [mm] 100 100 135 170 205
minimum spacing Spin  [mm] 45 50 75 85 105
for required edge distances forc  [mm] 60 85 90 145 170
minimum edge distances Coin mm] 40 65 90 90 100
for required spacing fors [mm] 100 100 75 145 170
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9. Mechanical characteristics
Anchor type EXA 8 EXA 10 EXA 12 EXA 16 EXA 20

gvz gvz gvz gvz gvz
stressed cross sectional area reduced part A [mm?] 285 448 63.6 113.0 196.1
resisting moment reduced part W [mm¥] 15.5 337 60.3 163.2 281.1
yield strength reduced part fy [N/mm?] 650 650 650 420 420
tensile strength reduced part fy [N/mm?] 800 780 750 550 550
stressed cross sectional area threaded part ~ Ag  [mm?] 36.6 58.0 84.3 167.0 245.0
resisting moment threaded part W [mm] 31.2 623 109.2 2715 5409
yield strength threaded part fy [N/mm2] 650 650 650 420 420
tensile strength threaded part Ty [N/mm?] 800 780 750 550 550

4
-
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Anchor design according to ETA

1. Types Feuerwider-
standsklasse
————wa @
- " - Dibelgroen
. e oy
size of anchor in accordance with
FZA - Bolt anchor (gvz) fire regulations

(—— | B g
D | Shock spproa by

the Federal Office for
Civil Defense, Bonn.

ZviscHuTZ

FZA - Bolt anchor (A4) APPROVED
from thread M 10

B | B
CALCULATION
WITH

FZA - Bolt anchor (C) COMPUFIX

CALCULATION

1 SOFTWARE

Features and Advantages

European Technical Approval option 1.

Suitable for cracked and non-cracked concrete.

Positive fit in the undercut gives additional security.

Almost expansion-free operation allows cost-efficient fixing with very small edge and axial spacing.

Single-step drilling process simultaneously produces the undercut, saving installation time.

Immediate load-bearing capability avoids installation interruptions (no interruption for resin curing times, unlike
chemical anchors).

@ Simple visual inspection of the green ring mark ensures 100% function.

Materials
Bolt: Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 | FZA22x125
M6 M8 M10 M8 M10 M12 M 16 M 16
gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ C| gvz ‘A4‘ c
non-cracked concrete
tension load £20/25 N [kN] | 16.1%1) 14.1% 17.1 17.1 23.9 314 48.3 67.5 94.3
C50/60 N, [kN] | 16.1%1] 14.1% 264 264 29.3"| 256" |46.4*| 40.6* | 67.4%| 59.0 104.6 125.6*] 110.0%
shearload ~ =2C20/25 V, [kN] | 8.6% | 8.4% |17.6%| 154% |27.8*| 24.4* | 17.69| 164 |27.8| 24.4* |405"| 354" | 754 859" | 754" 659"
cracked concrete
tension load £20/25 N, [kN] 120 12.0 12.0 16.7 220 33.8 472 66.0
C50/60 N, [kN] | 16.1%] 14.1% 18.5 18.6 259 | 25.6% 34.1 52.3 73.1 102.2
shear load £20/25 V, [kN] | 96" | 84" | 1565 ‘ 15.4*% 15,5 17.6%| 164% | 27.8%| 244 | 40.6%| 36.4% | 75.4%| 65.9 | 75.4%| 65.9%

* Steel failure decisive
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21 Influence of concrete strength

f = ck, cube(150)
b,c
25
Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fck, cyl fck, cube (150) fb'p = fh,c
[N/mm?] [N/mm?] [l
£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/85 45 55 1.48
C50/60 50 60 1.65
3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance
Characteristic loads
Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M3 M10 M3 M10 M 12 M 16 M 16
gvz‘A”C gvz‘Atl‘c gvz‘All‘C gvz‘Atl‘c gvz‘All‘C gvz‘Atl‘c gvz‘A4‘C gvz‘M‘c

non-cracked concrete

tension load  €20/25  Ngy [kN] 9.0 9.0 9.0 12.0 20.0 30.0 40.0 40.0
£50/60 Ny [kN] 139 139 139 18.6 31.0 46.5 62.0 62.0
shear load £20/25 Vg [kN]| 80| 7.0 1.7 1.7 147) 128 |232| 203 (338 295 |62.8/ 550 | 62.8 | 55.0
=2(50/60 Vg [kN]| 80| 7.0 |147| 128 18.1 1471 128 |232| 203 |338] 295 |628| 550 | 628 | 550
cracked concrete
tensionload  C20/25  Ngy [kN] 6.0 6.0 6.0 9.0 120 200 36.0 40.0
£50/60  Npy [kN] 93 93 9.3 139 18.6 31.0 55.8 62.0
shear load C20/25 Vg [kN]| 7.8 7.0 18 78 1.7 232\ 203 (338 295 |628| 550 | 628 | 550
C50/60 Vg [kN]| 8.0 7.0 121 121 147] 128 |232| 203 |338] 295 |628| 550 | 628 | 550

Design loads
Anchor type FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 ms M 10 ms M 10 M12 M 16 M 16
gvz‘A4‘ ® gw‘M‘ ® gvz‘A4‘ ® gvz‘Ad.‘ ® gvz‘A4‘ ® gvz‘Ad.‘ ® gvz‘A4‘ ® gvz‘Ad.‘ ®

non-cracked concrete

tension load  €20/25  Ngy [kN] 5.0 5.0 5.0 8.0 133 20.0 26.7 26.7
C50/60  Npg [kN]| 7.7| 76| 7.7 1.1 1.7 124 20.7 31.0 413 413

shear load C20/25  Vpy [kN]| 64| 45| 56 78 78 10.4| 8.2|10.2|18.6/13.0| 16.2| 27.0| 18.9|23.6|50.2| 35.3|44.0| 50.2| 35.3| 44.0
C50/60 Vpqy [kN]| 64| 45|56 11,8‘ 8.2 ‘ 102 121 11.8/ 8.2|10.2|18.6/13.0|16.2|27.0| 18.9|23.6|50.2| 35.3|44.0| 50.2| 35.3| 44.0

cracked concrete

tensionload  C20/25  Npy [kN] 33 33 33 6.0 8.0 133 240 26.7
£50/60  Npq [kN] 5.2 5.2 bi2 9.3 124 20.7 37.2 413

shear load C20/25 Vpq [kN]| 5.2 | 4552 52 5.2 78 16.0{13.0/16.0|26.7| 18.9]23.6/48.0| 35.3|44.0{ 60.2| 35.3| 44.0
C50/60 Vpq [kN]| 6.4 | 45] 5.6 8.1 8.1 11.8‘ 8.2 ‘ 10.2|18.6/13.0|16.2|27.0| 18.9| 23.6|50.2| 35.3|44.0| 50.2| 35.3| 44.0

Permissible loads see next page.

fischer ==
Status 05/2070 FIXING SYSTEMS 91



fischer Zykon anchor FZA

Anchor design according to ETA

3.

spacing and edge distance

Permissible loads "

Characteristic, design and permissible loads of single anchors with large

Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA22x100 | FZA 22x125
M6 M8 M 10 M8 M 10 M12 M 16 M 16
gvz‘AA‘ ® gw‘Ati‘ ® gvz‘AA‘ ® gw‘Ati‘ ® gvz‘AA‘ ® gvz‘Atl‘ ® gvz‘AA‘ ® gvz‘Atl‘ ®
non-cracked concrete
tension load  C20/25 NpE,m [kN] 36 3.6 36 5.7 9.5 14.3 19.0 19.0
€ 50/60 Nperm [kN] | 65| 564|565 55 5.5 8.9 14.8 22.1 295 29.5
shear load C20/25 Vperm [kN] | 4.6 | 3.2 | 40 5.6 5.6 74159]73(13.3| 9.3 |11.6/19.3|13.5]16.9/35.9|25.2|31.4/36.9|26.231.4
C 50/60 Vperm [kN] | 4.6 3.2 |40 8.4‘ 5.9‘ 73 8.6 84159]73(133) 93 |11.6/19.3/13.5]16.9/35.9|25.2|31.4/36.9/26.231.4
cracked concrete
tension load € 20/25 Nperm [kN] 24 24 24 43 5.7 95 171 19.0
50760 Npern [KN] 3.7 3.7 3.7 6.6 89 148 266 295
shear load £20/25 Vperm [kN]| 3.7 | 32|37 3.7 3.7 5.6 114193 |11.4/19.0{ 13,5 16.9|34.3|256.2|31.4/36.9|25.2| 31.4
C50/60 Vper [kN]| 46 3.2 | 4.0 58 58 8.4‘ 5.9‘ 7.3 [13.3] 9.3 [11.6/19.3/13.5/16.9/35.9/25.2|31.4 35.9/ 25.2| 31.4
!l Material safety factors yy and safety factor for load | = 1.4 are included. Material safety factor yy; depends on type of anchor.
4, Load direction: tension I
41 Steel failure for the highest loaded anchor <>
Characteristic resistance and design resistance for single anchors
Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA 22x125
M6 M8 M10 M8 M10 M12 M 16 M 16
gvz A4‘ C |gvz A4‘ C [gvz A4‘ C |gav A4‘ C |[gvz A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ c
characteristic resistance  Npy ¢ [kN]|16.1) 141 |293| 256 |464] 406 |293| 256 |464) 406 |67.4) 590 |126.0 110.0 [126.0/ 110.0
design resistance Nags [kNI|107] 75| 9.4]195137)17.1308|21.7|27.119.513.7]17.1]308]21.7| 27.1/44.9|31.6[39.3| 84.0 |68. 73.3) 84.0 | 56.8[73.3
4.2 Pull-out/pull-through failure for the highest loaded anchor
Nrap=Nqp-f
Rd,p Rd,p 'b,p
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M8 M10 M8 M10 M 12 M 16 M 16
gvz‘AA‘C gvz‘M.‘C gvz‘All‘[: gvz‘M.‘C gvz‘All‘C gvz‘M.‘C gvz‘Ad.‘C gvz‘Ali‘c
non-cracked concrete
characteristic resistance Nan,p [kN] 9.0 9.0 9.0 12.0 20.0 30.0 40.0 40.0
design resistance Nan,p [kN] 5.0 5.0 5.0 8.0 13.3 20.0 26.7 26.7
cracked concrete
characteristic resistance Nan,p [kN] 6.0 6.0 6.0 9.0 12.0 200 40.0 40.0
design resistance Nan,p [kN] 3.3 33 3.3 6.0 8.0 13.3 26.7 26.7
-
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4.3 Concrete cone failure and splitting for the most unfavourable anchor
NRd,c = NoRd,c ’ fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZA 10x40 FZA 12x40 FZA 14x40 FZA 12x50 FZA 14x60 FZA 18x80 | FZA22x100 | FZA22x125
M6 M8 M10 M8 M10 M 12 M 16 M 16
gvz\M\ [ gvz‘A4‘ c gvz\M\ [ gvz\M\ c gvz\Aa\ [ gvz\M\ c gvz\M\ [ gvz\M\ c
eff. anchorage depth he  [mm] 40 40 40 50 60 80 100 125
non-cracked concrete
characteristic resistance Nan,c [kN] 12.8 128 12.8 178 234 36.1 504 704
design resistance Nan,c [kN] 7.1 71 7.1 1.9 16.6 24.0 33.6 47.0
cracked concrete
characteristic resistance NnHk,c [kN] 9.1 9.1 9.1 127 16.7 258 36.0 50.3
design resistance Nan,c [kN] 5.1 5.1 5.1 8.5 1.2 172 24.0 335
4.3.1 Concrete cone failure 4
4.3.1.1 Influence of spacing
I =|1.0+ 05
Ser N
Spacing s Influence factor f [-]
FZA 10x40 M 6| FZA12x40 M8| FZA14x40 |FZA12x50 M8| FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
M10 M10 M12 M 16 M 16
[mm] gvz‘All‘C gvz‘A‘l‘C gvz‘All‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘M‘(: gvz‘M‘(:
40 0.67 0.67
45 0.69 0.69
50 0.71 0.71 0.67
55 0.73 073 0.68
60 0.76 0.75 0.70 0.67
70 0.79 0.79 0.79 0.73 0.69
80 0.83 0.83 0.83 0.77 0.72 0.67
100 0.92 0.92 0.92 0.83 0.78 0.71 0.67
120 1.00 1.00 1.00 0.90 0.83 0.75 0.70
125 0.92 0.85 0.76 0.71 0.67
150 1.00 0.92 081 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.77
240 1.00 0.90 0.82
300 1.00 0.90
376 1.00
ST [mm] 40 40 70 50 60 80 100 125
SerN [mm] 120 120 120 150 180 240 300 375
Intermediate values by linear interpolation.
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4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sa N
Edge distance ¢ Influence factor f, [-]
FZA10x40 M 6| FZA12x40 M 8| FZA14x40 |FZA12x50 M8| FZA 14x60 FZA18x80 | FZA22x100 | FZA22x125
m10 m10 m12 M 16 M 16
[mm] gvz‘M‘c gvz‘All‘C gvz‘All‘c gvz‘A4‘c gvz‘A4‘c gvz‘All‘c gvz‘M‘c gvz‘M‘C
35 0.69
40 0.75 0.75
45 0.81 0.81 0.70
55 0.93 0.93 0.80 0.71
60 1.00 1.00 0.85 0.75
70 1.00 0.95 0.83 0.69
76 1.00 0.87 0.72
4 90 1.00 0.81
100 0.87 0.75
120 1.00 0.85
125 0.87 0.75
150 1.00 0.85
190 1.00
Crin [mm] 35 40 70 45 55 70 100 125
CorN [mm] 60 60 60 75 90 120 150 190
Intermediate values by linear interpolation.
4.3.2 Concrete splitting
4.3.2.1 Influence of spacing
N
fog =|1.0+ 0.5
Ser ,Sp
Spacing s Influence factor fs’sp [
FZA 10x40 M 6| FZA12x40 M8| FZA14x40 |FZA12x50 M8| FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
m10 m10 m12 M 16 M 16
[mm] gvz\Aa\c gvz\Aa\c gvz\Aa\c gvz\AA\c gvz\M\c gvz\M\c gvz\AA\c gvz\AA\c
40 0.67 0.67
45 0.69 0.69
50 0.71 0.71 0.67
55 0.73 0.73 0.68
60 0.75 0.75 0.70 0.67
70 0.79 0.79 0.79 0.73 0.69
80 0.83 0.83 0.83 0.77 0.72 0.67
100 0.92 0.92 0.92 0.83 0.78 0.71 0.67
120 1.00 1.00 1.00 0.90 0.83 0.75 0.70
125 0.92 0.85 0.76 0.71 0.67
150 1.00 0.92 081 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.77
240 1.00 0.90 0.82
300 1.00 0.90
375 1.00
S [mm] 40 40 70 50 60 80 100 125
Sersp [mm] 120 120 120 150 180 240 300 375

Intermediate values by linear interpolation.
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4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence factor Ic’sp [1
FZA10x40 M 6| FZA12x40 M 8| FZA14x40 |FZA12x50 M8| FZA 14x60 FZA18x80 | FZA22x100 | FZA22x125
m10 m10 m12 M 16 M 16
[mm] gvz‘M‘c gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘A4‘c gvz‘All‘C gvz‘M‘c gvz‘M‘C
35 0.69
40 0.75 0.75
45 0.81 0.81 0.70
55 0.93 0.93 0.80 0.71
60 1.00 1.00 0.85 0.75
70 1.00 0.95 0.83 0.69
75 1.00 0.87 0.72
90 1.00 0.81 4
100 0.87 0.75
120 1.00 0.85
125 0.87 0.75
150 1.00 0.85
190 1.00
Crin [mm] 35 40 70 45 55 70 100 125
Cersp [mm] 60 60 60 75 90 120 150 190
Intermediate values by linear interpolation.
4.3.2.3 Influence of concrete thickness
2
3
fo|D <15
2-hy
Thickness h Influence factor f;, [-]
[mm] FZA 10x40 M 6| FZA12x40 M8| FZA14x40 |FZA12x50 M8| FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
m10 m10 m12 M 16 M 16
100 1.16 1.16 1.16
110 1.24 1.24 1.24 1.07
130 1.38 1.38 1.38 1.19 1.06
150 1.50 1.50 1.50 131 1.16
160 1.37 1.21 1.00
190 1.50 1.36 112
200 141 1.16 1.00
220 1.50 1.24 1.07
250 1.35 1.16 1.00
300 1.50 1.31 113
350 145 1.25
370 1.50 1.30
400 1.37
460 1.50
et [mm] 40 40 40 50 60 80 100 125
Nin [mm] 100 100 100 110 130 160 200 250
Intermediate values by linear interpolation.
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5. Load direction: shear

5.1 Steel failure for the highest loaded anchor @

Characteristic resistance and design resistance for single anchors

Anchor type FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M3 M10 M3 M10 M 12 M 16 M 16

gvz A4‘ c |gu A4‘ C |gvz A4‘ C |gv A4‘ C | gz A4‘ C |gvz A4‘ C |gvz A4‘ C |gvz A4‘ c
characteristic esistance Vg, [N1| 80| 7.0 [147| 128 [232] 203 [147] 128 [232] 203 [338] 295 |628] 550 |628| 650

design resistance Vags [KNJ| 84 45]58118)8210.2]185]130162)11.8| 8.2 |102]186|13.0]16.2]27.0]189]236)50.2|35.344.0 502363440

5.2 Pryout-failure for the most unfavourable anchor

VRd,cp(C) = NORd,cp(C) . fb,c . fs : fc k VRd,cp(p) = Ngd,cp(p) . fb,p k

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FZA10x0 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M3 M10 M3 M10 M 12 M 16 M 16

4 gvz‘A4‘C gvz‘M‘C gv:‘A‘I‘C gvz‘M‘C gv1‘A4‘C gvz‘M‘C gvz‘A4‘C gvz‘A4‘C

eff. anchorage depth hef [mm] 40 40 40 50 60 80 100 125

non-cracked concrete

characteristic resistance N”Hk_w(c] [kN] 12.8 128 12.8 178 234 36.1 504 704

design resistance NDHd,cp(E’ [kN] 8.5 8.5 8.5 1.9 15.6 24.0 33.6 47.0

characteristic resistance NDHk,cp‘P) [kN] 9.0 9.0 9.0 12.0 20.0 30.0 40.0 40.0

design resistance NUHd,cp(m [kN] 6.0 6.0 6.0 8.0 133 200 26.7 26.7

cracked concrete

characteristic resistance NDRk,cp‘C] [kN] 9.1 9.1 9.1 12.7 16.7 258 36.0 50.3

design resistance N”Rde(c) [kN] 6.1 6.1 6.1 8.5 11.2 17.2 240 335

characteristic resistance N”katp) [kN] 6.0 6.0 6.0 9.0 12.0 20.0 40.0 40.0

design resistance N“Hdw(pi [kN] 40 40 40 6.0 8.0 13.3 26.7 26.7

5.2.1 Influence of anchorage depth

Anchor type k
FZA 10x40 M 6 13
FZA 1240 M 8 13
FZA 1440 M 10 13
FZA 1460 M 10 20
FZA 18x80 M 12 20
FZA 22x100 M 16 20
FZA 22x125M 16 20
fisch ‘
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fischer Zykon anchor FZA

Anchor design according to ETA

5.3 Concrete edge failure for the most unfavourable anchor

_\/0
VRd,c — VRd,c 'fb,c )

f(x,V ' fS

c,V

n

Characteristic resistance and design restance for single anchors in concrete C20/25 for edge distances c;,

Anchor type FZA10x40 | FZA12x40 | FZA14x40 | FZA12x50 | FZA14x60 | FZA18x80 | FZA22x100 | FZA22x125
M6 M8 mM10 M8 M10 M 12 M 16 M 16
gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c gvz‘M.‘ c gvz‘All‘ c gvz‘All‘ C gvz‘Ad.‘ c gvz‘AA‘ c
non-cracked concrete
minimum edge distance ¢y, [mm] 35 40 70 45 55 70 100 125
characteristic resistance VUHk,c [kN] 42 52 1.2 6.4 8.8 134 230 32.1
design resistance Vnﬂd,c [kN] 28 35 15 42 59 8.9 15.3 214
cracked concrete
minimum edge distance  cpiy  [mm] 35 40 70 45 55 70 100 125
characteristic resistance VnHk,c [kN] 3.0 a7 79 45 6.2 9i5 16.3 228
design resistance Vg [KN] 20 2.5 53 3.0 42 6.3 108 162
4

5.3.1 Influence of load direction

fay = >10
Angle ay Influence factor f, \/

[

0° 1.00

15° 1.03

30° 1.13 -

45° 131

60° 1.64

75° 215

20k 280 0° <oy =<90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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Anchor design according to ETA

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
4 and spacings£3-¢ and spacings£4.5-h
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S f =00 s
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2,89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s;NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

8. Anchor characteristics
Anchor type FZA 10x40 | FZA 12x40 | FZA 14x40 | FZA 12x50 | FZA 14x60 | FZA 18x80 | FZA 22x100 | FZA 22x125
M6 m38 mM10 M8 M10 M12 M 16 M 16
gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ [ gvz‘AtI‘ [ gvz‘Atl‘ [ gvz‘All‘ [ gvz‘A4‘ c gvz‘M‘ c
diameter of thread M6 M8 M 10 M8 M 10 M 12 M 16 M 16
nominal drill hole diameter dg  [mm] 10 12 14 12 14 18 22 22
drill depth hg  [mm] 43 44 45 54 65 85 105 130
effective anchorage depth e [mm] 40 40 40 50 60 80 100 125
clearance-hole in fixture to be attached df [mm] <7 =9 <12 =9 <12 <14 <18 <18
wrench size SW  [mm] 10 13 17 13 17 19 24 24
required torque Tinst  [Nm] 8.5 20 20 20 40 60 100 100
minimum thickness of concrete member hin  [mm] 100 100 100 110 130 160 200 250
minimum spacing Smin  (mm] 40 40 70 50 60 80 100 125
minimum edge distances Cin  [mm] 35 40 70 45 55 70 100 125

inst
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Anchor design according to ETA

9. Mechanical characteristics
Anchor type FZA10x40 | FZA12x40 | FZA 14x40 | FZA 12x50 | FZA 14x60 | FZA 18x80 | FZA 22x100 | FZA 22x125
M6 m8 M 10 M8 M 10 M12 M 16 M 16

gvz‘All‘ c gvz‘All‘ c gvz‘A4‘ c gzv‘All‘ c gvz‘Atl‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c

stressed cross sectional area cone bolt Ay [mm] 201 36.6 58.0 36.6 58.0 84.3 157 157

resisting moment cone bolt W [mm?] 12.7 31.2 62.3 312 62.3 109 278 278

yield strength cone bolt f, [N/mm?]|640 450‘56[] 640) 450‘550 640 450‘550 640 450‘550 640 450‘ 560|640 450‘ 560|640 450‘58[] 640) 45[)‘58[]

tensile strength cone bolt f, [N/mm?|800[ 700 |800| 700 |800| 700 (800| 700 |800| 700 |800| 700 (800 700 |800| 700

10. Load displacement curves for tension in non-cracked concrete (f., . ;0 (200) = 30 N/mm?)
50 Load [kN] w0 Load [kN] 0 Load [kN]
FZA 10x40 M6 FZA 12x50 M8 FZA 14x60 M10
40
15 T 30
30
10 20
20
5 10
10
0] T T T 0 T T T 0
0] 10 15 20 0 5 10 15 20 0 5 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm]
0 Load [kN] g0 Load [kN] 150 L0ad [kN]
FZA 18x80 M12 FZA 22x100 M16 FZA 22x125 M16
60 60
100 K\
40 40 75 /
50
20 20
25
0 T T T 0 T T T T 0 T T T T
0 5 10 15 20 o] 5 10 15 20 25 0 10 20 30 40 50
Displacement [mm] Displacement [mm] Displacement [mm]
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

1. Types
Shock approval by

the Federal office for
European Technical Approval — Civil Defence, Bonn.

Option 1 for cracked concrete

FZA-D - Through anchor (gvz)

= classification
F 90/120 APPROVED

FZA-D - Through anchor (A4) size of anchor in from thread M 10
accordance with

- _ § fire regulations CALCULATION
i mﬂl WITH

COMPUFIX

FZA-D - Through anchor (C) SucuLATON

Features and Advantages

® European Technical Approval option 1.
® Suitable for cracked and non-cracked concrete.
® Positive fit in the undercut gives additional security.
® Almost expansion-free operation allows cost-efficient fixing with very small edge and axial spacing.
® Single-step drilling process simultaneously produces the undercut, saving installation time.
® Immediate load-bearing capability avoids installation interruptions (no interruption for resin curing times, unlike
chemical anchors).
® Simple visual inspection of the green ring mark ensures 100% function.
Materials
Bolt: Carbon steel, zinc plated (5 ym) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 | FZA18x100 | FZA18x130 | FZA22x125
M8D mM8D M8D M10D M10D M12D M12D M16D
gvz ‘A4‘ C| guz ‘A4‘ C| gvuz ‘A4‘ C| guz ‘A4‘ C| gvz ‘ A4 | gvz ‘A4‘ C| gvuz ‘A4‘ C| gvz ‘ A4
non-cracked concrete
tension load £20/25 N, [kN] 171 239 239 314 314 48.3 483 67.5
€50/60 N, [kN] 264 29.3%| 25.6% | 29.3*| 26.6* | 46.4%| 40.6* | 46.4% | 40.6% | 67.4*| 59.0% |67.4*| 59.0% 104.6
shearload ~ =2C20/25 V, [kN] |23.8*| 264* | 238"| 254* |238*| 254" |33.6"| 345" | 33.6" | 345" | 63.1*| 56.2 | 63.1"| 56.2* | 853" | 85.5"
cracked concrete
tension load €20/25 N, [kN] 12.0 16.7 16.7 22.0 22.0 33.8 33.8 472
€50/60 N, [kN] 18.5 25.9 ‘ 256% | 25.9 ‘ 25.6% 34.1 34.1 52.3 52.3 73.1
shearload ~ 2C20/25 V, [kN] 15.5 217 217 33.6"| 345 | 33.6 | 34.56% | 563.1"| 56.2* |53.1| 56.2* | 86.3* | 86.6"
" Steel failure decisive
-
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Anchor design according to ETA

21 Influence of concrete strength

f = ck, cube(150)
b,c
25
Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fck, cyl fck, cube (150) fb'p = fh,c
[N/mm?] [N/mm?] [l

£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/85 45 55 1.48
C50/60 50 60 1.65

3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance
Characteristic loads
Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D mM10D M12D M12D M16D
gvz‘A”C gvz‘Atl‘c gvz‘All‘C gvz‘Atl‘c gvz A4 gvz‘Atl‘c gvz‘All‘C gvz ‘ A4

non-cracked concrete

tension load  €20/25  Ngy [kN] 9.0 12.0 12.0 200 20.0 30.0 30.0 40.0
£50/60 Ny [kN] 139 18.6 18.6 31.0 31.0 46.5 46.5 62.0
shear load €20/25 Vg [kN] 117 147) 128 |147| 128 |232| 203 232 | 203 |338) 295 |338| 295 62.8 | 55.0
=2040/50 Vg [kN]|14.7| 128 |147| 128 |147| 128 |232| 203 232 | 203 |338) 295 (338 295 62.8 | 55.0
cracked concrete
tensionload  €20/25  Ngy [kN] 6.0 9.0 9.0 12.0 12.0 200 20.0 36.0
£50/60  Npy [kN] 93 139 139 18.6 18.6 31.0 31.0 55.8
shear load €20/25 Vg [kN] 78 1.7 1.7 232 203 232 | 203 |338) 295 |338| 295 62.8 | 55.0
2(40/50 Vg [kN] 1.0 147) 128 |147| 128 |232| 203 232 | 203 |338) 295 |338| 295 628 | 550
Design loads
Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D mM10D M12D M12D M16D

gvz‘A4‘c gvx‘M‘c gvz‘A4‘c gvx‘Ad.‘c gvz A4 gvz‘Ad.‘c gvz‘A4‘c gvz A4

non-cracked concrete

tension load  €20/25  Npg [kN] 50 8.0 8.0 133 133 200 200 267
C50/60  Ngg [kN] 77 124 124 207 207 310 310 413

shearload  €20/25  Vpg [kN] 78 12.4| 82| 102|10.4] 8.2 |102|18.613.0[162| 186 | 13.0 |27.0[18.9/236|27.0/18.9]236| 502 | 353
CH0/B0  Vpg [kN]|118] 8.2 102118 8.2 |102)11.8] 82 |102)186/13.0[16.2] 186 | 13.0 |27.018.9|236|27.0[18.9|236) 502 | 363

cracked concrete

tension load  €20/25  Ngg [kN] 33 6.0 6.0 8.0 8.0 133 133 240
C50/60  Ngg [kN] 5.2 93 93 124 124 207 207 372

shearload  C20/25  Vpg [kN] 52 78 78 16.0{13.0[16.0 160 | 130 |26.7]18.9|23.6/26.7|18.9[236] 480 | 353
C50/60  Vgg [kN] 8.1 11.3\ s.z\m.z 11.3\ 8.2 \m.z 18.613.0[16.2| 18.6 | 13.0 |27.0/18.9|23.627.018.9/23.6/ 60.2 | 353

Permissible loads see next page.
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance

Permissible loads "

Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D mM10D M12D mM12D M16D
gvz‘A”c gvx‘Atl‘c gvz‘A”c gvx‘Atl‘c gvz A4 gvz‘Atl‘c gvz‘A”C gvz A4
non-cracked concrete
tension load ~ €20/25 Ny, [kN] 36 5.7 5.7 9.5 95 143 143 19.0
C£50/60 Nygy [KN] 5.5 8.9 8.9 148 14.8 22.1 221 295
shearload  €20/25 Vo [kN] 56 74159(73|74]59(73(133/93 116 133 | 93 |19.3]135|16.9/19.3|13.56{16.9| 359 | 252
C£50/60 Vyern [KN] 8,4‘ 59 ‘ 7318415697384 ]59]73/133/93 116 133 | 93 |19.3]135(16.9(19.3{13.6{16.9] 359 | 252
cracked concrete
tension load € 20/25 Nperm [kN] 24 43 43 5.7 5.7 95 95 171
£50/60 Npey [KN] 3.7 6.6 6.6 8.9 89 14.8 148 26.6
shearload  C20/25 Vo [kN] 3.7 5.6 5.6 114/ 93|114) 114 | 93 |19.0/13.5/16.9/19.0{13.5[16.9| 343 | 252
C50/60 Vpgr [kN] 58 8459] 73845973133/ 93116] 133 | 93 |193135]169)19:3135|16.9| 359 | 262
4 !l Material safety factors yy and safety factor for load | = 1.4 are included. Material safety factor yy; depends on type of anchor.
4, Load direction: tension I
4.1 Steel failure for the highest loaded anchor <>
Characteristic resistance and design resistance for single anchors
Anchor type FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 | FZA 14x100 | FZA18x100 | FZA 18x130 | FZA 22x125
m8D M38D M8D M10D M10D M12D M12D M16D
gvz A4‘ C |gvz A4‘ C |gvz A4‘ C |gzv A4‘ C| gvz| Ad |gvz A4‘ C |gvz A4‘ C| gz | Ad
characteristic resistance N [kN]{29.3| 256 |293| 256 |293| 266 |464| 408 | 464 | 406 |67.4) 53.0 |67.4| 590 | 1260|1100
design resistance Nags [kNI|195[13.7]17.1/195137)17.1195[13.7]17.1130.9|21.727.1] 308 | 217 |44.9|316[39.344.931.6393] 840 | 5838
4.2 Pull-out/pull-through failure for the highest loaded anchor
Nrap=Nqp-f
Rd,p Rd,p 'b,p
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D mM10D M10D M12D M12D M16D
gvz‘AA‘C gvz‘M.‘C gvz‘All‘[: gvz‘M.‘C gvz | A4 gvz‘M.‘C gvz‘Ad.‘C gvz | A4
non-cracked concrete
characteristic resistance Nan,p [kN] 9.0 12.0 12.0 20.0 20.0 30.0 30.0 40.0
design resistance Nan,p [kN] 5.0 8.0 8.0 13.3 13.3 20.0 20.0 26.7
cracked concrete
characteristic resistance Nan,p [kN] 6.0 9.0 9.0 120 12.0 200 20.0 40.0
design resistance Nan,p [kN] 3.3 6.0 6.0 8.0 8.0 13.3 13.3 26.7
-
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

4.3 Concrete cone failure and splitting for the most unfavourable anchor
NRd,c = NoRd,c ’ fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D M10D mM12D M12D M16D
gvz‘M-‘C gvz‘M‘C gv:‘A‘I‘C gvz‘M‘C gvz A4 gvz‘M‘C gvz‘A4‘C gvz A4
eff. anchorage depth he  [mm] 40 50 50 60 60 80 80 100
non-cracked concrete
characteristic resistance Nan,c [kN] 12.8 178 17.8 234 234 36.1 36.1 504
design resistance Nan,c [kN] 7.1 1.9 1.9 15.6 16.6 24.0 24.0 33.6
cracked concrete
characteristic resistance NnHk,c [kN] 9.1 127 12.7 16.7 16.7 258 258 36.0
design resistance Nan,c [kN] 5.1 8.5 8.5 1.2 1.2 172 172 24.0
4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing
=10+ |05
Ser N
Spacing s Influence factor f [-]
FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 FZA 18x100 FZA 18x130 FZA 22x125
M8D mM8D mM8D mM10D mM10D M12D M12D M16D
[mm] gvz ‘ A4 ‘ C |guz ‘ A4 ‘ C |gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ c gvz Ad | gvz ‘ A4 ‘ C |gvz ‘ A4 ‘ c gvz A4
40 0.67
45 0.69
50 0.71 0.67 0.67
55 0.73 0.68 0.68
60 0.75 0.70 0.70 0.67 0.67
70 0.79 0.73 0.73 0.69 0.69
75 0.81 0.75 0.75 0.71 0.71
80 0.83 0.77 0.77 0.72 0.72 0.67 0.67
100 0.92 0.83 0.83 0.78 0.78 0.71 0.71 0.67
120 1.00 0.90 0.90 0.83 0.83 0.75 0.75 0.70
150 1.00 1.00 0.92 0.92 0.81 0.81 0.75
180 1.00 1.00 0.88 0.88 0.80
200 0.92 0.92 0.83
240 1.00 1.00 0.90
250 0.92
300 1.00
S [mm] 40 50 50 60 60 80 80 100
SerN [mm] 120 150 150 180 180 240 240 300
Intermediate values by linear interpolation.
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sa N
Edge distance ¢ Influence factor f [-]
FZA 12x50 FZA 12x60 FZA 12x80 FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D m8D m8D mM10D m10D mM12D mM12D M16D
[mm] gvz ‘ A4 ‘ C |gwz ‘ A4 ‘ C |gvuz ‘ A4 ‘ C |gvuz ‘ A4 ‘ c gvz A4 | gvuz ‘ A4 ‘ C |gvuz ‘ A4 ‘ Cc gvz A4
35 0.69
45 0.81 0.70 0.70
50 0.87 0.75 0.75
55 0.93 0.80 0.80 0.71 0.71
60 1.00 0.85 0.85 0.75 0.75
70 0.95 0.95 0.83 0.83 0.69 0.69
75 1.00 1.00 0.87 0.87 0.72 0.72
4 90 1.00 1.00 0.81 0.81
100 0.87 0.87 0.75
120 1.00 1.00 0.85
150 1.00
Conin [mm] 35 45 45 55 55 70 70 100
CorN [mm] 60 75 75 90 90 120 120 150

Intermediate values by linear interpolation.ermediate values by linear interpolation.

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N

fog =|1.0+ 0.5

S ,Sp
Spacing s Influence factor fs’sp [1

FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 FZA 18x100 FZA 18x130 FZA 22x125
M8D mM8D mM8D mM10D mM10D M12D M12D M16D

[mm] gvz ‘ A4 ‘ C |gwz ‘ A4 ‘ C | gz ‘ A4 ‘ C |guz ‘ A4 ‘ Cc gvz A4 | guz ‘ A4 ‘ C |gvuz ‘ A4 ‘ Cc gvz A4
40 0.67
45 0.69
50 0.71 0.67 0.67
55 0.73 0.68 0.68
60 0.75 0.70 0.70 0.67 0.67
70 0.79 0.73 0.73 0.69 0.69
75 0.81 0.75 0.75 0.71 0.71
80 0.83 0.77 0.77 0.72 0.72 0.67 0.67
100 0.92 0.83 0.83 0.78 0.78 0.71 0.71 0.67
120 1.00 0.90 0.90 0.83 0.83 0.75 0.75 0.70
150 1.00 1.00 0.92 0.92 0.81 0.81 0.75
180 1.00 1.00 0.88 0.88 0.80
200 0.92 0.92 0.83
240 1.00 1.00 0.90
250 0.92
300 1.00
S [mm] 40 50 50 60 60 80 80 100
Sersp [mm] 120 150 150 180 180 240 240 300

Intermediate values by linear interpolation.
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p

Edge distance ¢ Influence factor Ic’sp [1

FZA 12x50 FZA 12x60 FZA 12x80 FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125

m8D m8D m8D mM10D m10D M12D M12D M16D
[mm] gvz ‘ A4 ‘ C |gwz ‘ A4 ‘ C |gvuz ‘ A4 ‘ C |gvuz ‘ A4 ‘ c gvz A4 | gz ‘ A4 ‘ C |gvuz ‘ A4 ‘ c gvz A4
35 0.69
45 0.81 0.70 0.70
50 0.87 0.75 0.75
55 0.93 0.80 0.80 0.71 0.71
60 1.00 0.85 0.85 0.75 0.75
70 0.95 0.95 0.83 0.83 0.69 0.69
75 1.00 1.00 0.87 0.87 0.72 0.72
90 1.00 1.00 0.81 0.81
100 0.87 0.87 0.75
120 1.00 1.00 0.85
150 1.00
Crin [mm] 35 45 45 55 55 70 70 100
Cersp [mm] 60 75 75 90 90 120 120 150
Intermediate values by linear interpolation.
4.3.2.3 Influence of concrete thickness
2
fh = hi : é 1 5
2 -h g

Thickness h Influence factor fy, [-]

FZA 12x50 FZA 12x60 FZA 12x80 FZA 14x80 FZA 14x100 FZA 18x100 FZA 18x130 FZA 22x125
[mm] M8D m8D ms8D mM10D mM10D mM12D mM12D M16D
100 1.16
110 1.24 1.07 1.07
130 1.38 1.19 1.19 1.06 1.06
150 1.50 131 131 1.16 1.16
160 1.37 1.37 1.21 1.21 1.00 1.00
180 148 1.48 131 131 1.08 1.08
190 1.50 1.50 1.36 1.36 1.12 1.12
200 141 141 1.16 1.16 1.00
220 1.50 1.50 1.24 1.24 1.07
250 1.35 1.35 1.16
280 1.45 145 1.25
300 1.50 1.60 131
350 1.45
370 1.50
et [mm] 40 50 50 60 60 80 80 100
N [mm] 100 110 110 130 130 160 160 200
Intermediate values by linear interpolation.
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fischer Zykon through anchor FZA-D
Anchor design according to ETA

5. Load direction: shear

5.1 Steel failure for the highest loaded anchor ®

Characteristic resistance and design resistance for single anchors

Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D M8D m8D M10D M10D M12D M12D M16D

gvz A4‘ c |gu A4‘ C |gvz A4‘ C |gv A4‘ C| gz | A4 |guz A4‘ C |gvz A4‘ c| oz | na
characteristic esistance Vg, [N1|14.7] 128|147 128 [147] 128 [232] 203 | 232 | 203 (338 205 |[338] 295 | 628 | 650

design resistance Vags kNI 11.8)82]102]118 8210.2|11.8] 8.2[102)186|13.0[162] 186 | 13.0 |27.0189]236/27.0/18.9|235] 502 | 363

5.2 Pryout-failure for the most unfavourable anchor

VRd,cp(C) = NORd,cp(C) . fb,c . fs : fc k VRd,cp(p) = Ngd,cp(p) . fb,p k

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125

M8D M8D M8D M10D M10D M12D M12D M16D

4 gvz‘A4‘C gvz‘M‘C gv:‘A‘I‘C gvz‘M‘C gvz A4 gvz‘M‘C gw‘A4‘C gvz A4

eff. anchorage depth hef [mm] 40 50 50 60 60 80 80 100

non-cracked concrete

characteristic resistance N”Hk_w(c] [kN] 12.8 178 17.8 234 234 36.1 36.1 504

design resistance NDHd,cp(E’ [kN] 8.5 1.9 1.9 165.6 16.6 24.0 24.0 33.6

characteristic resistance NDHk,cp‘P) [kN] 9.0 12.0 12.0 20.0 20.0 30.0 30.0 40.0

design resistance NUHd,cp(m [kN] 6.0 8.0 8.0 133 133 200 20.0 26.7

cracked concrete

characteristic resistance NDRk,cp‘C] [kN] 9.1 12.7 12.7 16.7 16.7 258 258 36.0

design resistance N”Rde(c) [kN] 6.1 8.5 8.5 1.2 11.2 17.2 17.2 240

characteristic resistance N”katp) [kN] 6.0 9.0 90 12.0 12.0 20.0 200 40.0

design resistance NuRd,cp(m [kN] 40 6.0 6.0 8.0 8.0 13.3 13.3 26.7

5.2.1 Influence of anchorage depth

Anchor type k
FZA 10x40 M 6 1.3
FZA 12x40M 8 13
FZA 14x40 M 10 13
FZA 1460 M 10 20
FZA 18x80 M 12 20
FZA22x100 M 16 20
FZA 22x125M 16 20
fisch ‘
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

5.3 Concrete edge failure for the most unfavourable anchor

_\/0
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

n

Characteristic resistance and design restance for single anchors in concrete C20/25 for edge distances c;,

Anchor type FZA12x50 | FZA12x60 | FZA12x80 | FZA14x80 | FZA14x100 | FZA18x100 | FZA18x130 | FZA22x125
m8D mM8D m8D mM10D M10D mM12D M12D M16D
gvz‘All‘C gvz‘All‘c gvz‘All‘C gvz‘M.‘c gvz | A4 gvz‘All‘C gvz‘Ad.‘C gz | A4
non-cracked concrete
minimum edge distance ¢y, [mm] 35 45 45 55 55 70 70 100
characteristic resistance VUHk,c [kN] 44 6.4 6.4 8.8 8.8 134 134 23.0
design resistance Vnﬂd,c [kN] 29 42 42 59 59 8.9 8.9 15.3
cracked concrete
minimum edge distance  cpiy  [mm] 35 45 45 55 55 70 70 100
characteristic resistance VnHk,c [kN] 3.1 45 45 6.2 6.2 95 9.5 16.3
design resistance Vg [kN] 2.1 3.0 30 42 42 6.3 6.3 108
4

5.3.1 Influence of load direction

fay = >10
Angle ay Influence factor f, \/

[

0° 1.00

15° 1.03
30° 1.13 -
45° 131

60° 1.64

75° 215
20k 280 0° <oy =<90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2 Influence of spacing and edge distance

5.3.2.1 Single anchor influenced only by one edge
for concrete thicknessh2 1.5 - ¢

for concrete thicknessh< 1.5 -¢c

h
n=l n=1 1.
fsc, Vv fsc, v =
C min
. n=1
single anchor factor 'sc,V
edge distance = ':/':min or (h/1.5)/nmi“

1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 3.6 38 4.0
1.00 131 1.66 2.02 241 2.83 3.26 3.72 419 4.69 5.20 5.72 6.27 6.83 141 8.00

Intermediate values by linear interpolation.

Status 05/2070

fischer=

FIXING

SYSTEMS

109



fischer Zykon through anchor FZA-D

Anchor design according to ETA

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
"=t B 2= s
sc,V sc,V
Cin | Cmin B-Cin | Cmin
spacing anchor pair fac(nrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
4 1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 36 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2,89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 332 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s;NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

8. Anchor characteristics
Anchor type FZA12x50 | FZA12x60 | FZA 12x80 | FZA 14x80 | FZA 14x100] FZA 18x100 | FZA 18x130 | FZA 22x125
m8D mM8D M38D M10D M10D M12D M12D M16D
gvz‘All‘ Cc gvz‘All‘ c gvz‘All‘ Cc gvz‘A4‘ C | gwz ‘ A4 gvz‘A4‘ Cc gvz‘All‘ C | gwz ‘ A4
diameter of thread M8 M8 M8 M 10 M 10 M 12 M 12 M 16
nominal drill hole diameter dg  [mm] 12 12 12 14 14 18 18 22
drill depth hg  [mm] 44 54 54 65 65 85 85 105
effective anchorage depth her  [mm] 40 50 50 60 60 80 80 100
clearance-hole in fixture to be attached df [mm] <14 <14 <14 <16 <16 =20 =20 <24
wrench size SW [mm] 13 13 13 17 17 19 19 24
required torque Tinst  [Nm] 20 20 20 40 40 60 60 100
minimum thickness of concrete member hin  (mm] 100 110 110 130 130 160 160 200
minimum spacing Smin  (mm] 40 50 50 60 60 80 80 100
minimum edge distances Cin  [mm] 35 45 45 55 55 70 70 100

Tlnst

io
M
T
SW
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fischer Zykon through anchor FZA-D

Anchor design according to ETA

9. Mechanical characteristics
Anchor type FZA 12x50 | FZA 12x60 | FZA 12x80 | FZA 14x80 |FZA 14x100 | FZA 18x100 | FZA 18x130 | FZA 22x125
mM8D M8D M8D M10D mM10D mM12D M12D M16D

gvz‘All‘ c gv:‘All‘ c gvz‘All‘ c glv‘A4‘ C| guz \ A4 gvz‘All‘ c gvz‘All‘ c| guz \ A4

stressed cross sectional area cone bolt Ay [mm] 36.6 36.6 36.6 58.0 58.0 84.3 843 157

resisting moment cone bolt W [mm?] 31.2 312 312 62.3 623 109 109 278

yield strength cone bolt fy [N/mm?] 640 450‘5EU 640 45U‘550 640 450‘55(] 640 450‘560 640 | 450 |640 460‘680 640 450‘5EU 640 | 450

tensile strength cone bolt fy [N/mm?]|800| 700 |800| 700 {800 700 (800 700 | 80O | 700 (800| 700 (80O 700 | 80O | 700

10.

Load [kN.
20 £ (K]

Load [kN!
40 L]

Load [kN
50 [kN]

Load displacement curves for tension in non-cracked concrete (fck,cube (200) = 30 N/mm?)

FZA 12x50 M8 D FZA 12x60 M8 D FZA 14x80 M10 D
40
15 T 30
30
10 20
20
5 10
10
o - - - 0 T T T 0
o 10 165 20 0 5 10 15 20 0 5 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm]
g0 Load (N] g0 Load [kN]
FZA 18x100 M12 D FZA 22x125M16 D
60 (\ 60
40 40
20 20
0 T T T [ T T T T
o 5 10 15 20 0 5 10 15 20 25
Displacement [mm] Displacement [mm]
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

1. Types

European Technical Approval —
Option 1 for cracked concrete

Shock approval by
the Federal office for
Civil Defence, Bonn.

FZA-l - Internally-threaded anchor (gvz)

FZA-l - Internally-threaded anchor (A4)

Features and Advantages

Fire resistance
classification

F 90/120

size of anchor in
accordance with
fire regulations

APPROVED
from thread M 10

CALCULATION
WITH

COMPUFIX

CALCULATION
SOFTWARE

® European Technical Approval option 1.
® Suitable for cracked and non-cracked concrete.
® Positive fit in the undercut gives additional security.
® Almost expansion-free operation allows cost-efficient fixing with very small edge and axial spacing.
® Single-step drilling process simultaneously produces the undercut, saving installation time.
® Immediate load-bearing capability avoids installation interruptions (no interruption for resin curing times, unlike
chemical anchors).
Materials
Bolt: Carbon steel, zinc plated (5 pm) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FZA12x40 M6 | FZA12x50M 61 FZA14x60M 81 | FZA18x80M 101 | FZA22x100 M 121 | FZA 22x125 M 121
gvz" ‘ A4? A4 ? gvz " ‘ A4 ? gvz" ‘ A4? gvz" ‘ A4? gvz " Ag?
non-cracked concrete
tension load  2C20/25 N, [kN] | 17.2% 13.4% 13.4% 23.0" 18.0% 26.9% 2277 63.0* 53.2% 63.07 53.2%
shearload ~ 2C20/25 V, [kN] 9.6% 8.4 8.4% 17.6% 16.44 27.8% 24.4% 40.5% 35.4% 40.5% 354
cracked concrete
tension load €20/25 N, [kN] 12.0 12.0 23.0% 18.0% 26.99 22.77 41.2 63.0 53.2*
tension load C50/60 Ny [kN] | 17.2% 13.4% 13.4% 23.07 18.0% 26.99 22.77 63.0* 63.2% 63.0" 53.2
shearload  =C20/25 V, [kN] 9.6% 8.4 8.4% 17.6% 15.4% 278" 2447 40.5" 35.4% 40.5% 35.4%

* Steel failure decisive
" The values apply to screws with a strength classification 8.8
I The values apply to screws with a strength classification A4 - 70
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

21 Influence of concrete strength

f = ck, cube(150)
b,c
25
Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fek. oyl fek. cube (150) fop = foe
[N/mm?] [N/mm?] [l
£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/85 45 55 1.48
C50/60 50 60 1.65
3. Characteristic, design and permissible loads of single anchors with large
spacing and edge distance 4
Characteristic loads
Anchor type FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA22x125M 121
quz" ‘ AG2 A42 guz" AG2 gz AG2 gz A4 guz" AG2
non-cracked concrete
tensionload  C20/256  Ngy [kN] 9.0 12.0 20.0 179 26.9 227 40.0 40.0
C50/60  Ng [kN]| 139 135 135 229 179 26.9 221 62.0 63.1 62.0 53.1
shearload =C20/25 Vg, [kN]| 86 6.7 6.7 114 9.0 134 113 315 26.6 315 266
cracked concrete
tension load  £20/25  Ngy [kN] 6.0 9.0 12.0 200 36.0 40.0
£50/60  Npy [kN] 9.3 135 18.6 179 26.9 221 55.8 53.1 62.0 53.1
shearload =C20/25 Vg, [KN]| 7.8 ‘ 6.7 6.7 114 9.0 134 113 315 26.6 315 26.6
Design loads
Anchor type FZA12x40M61 | FZA12x50M 61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA22x125M 121
gz ‘ A42 A2 guz" A42 gvz" A42 guz" A42 guz" A42
non-cracked concrete
tension load  £20/25  Npy [kN] 5.0 75 13.1 9.9 135 126 26.7 26.7
C50/60 Npg [kN]| 7.7 15 75 13.1 9.9 135 126 315 295 315 295
shearload 2C20/25 Vpy [KN]| 6.7 45 45 1.6 6.0 79 15 185 17.7 185 17.7
cracked concrete
tensionload  C20/25  Npy [kN] ol 6.0 8.0 13.3 126 24.0 26.7
C50/80  Ngg [kN] 5.2 1.5 124 9.9 135 126 315 29.5 315 295
shearload 2C20/25 Vgq [kN]| 6.2 ‘ 45 45 1.6 6.0 79 15 185 17.7 185 17.7
Permissible loads *
Anchor type FZA12x40M61 | FZA12x50MG61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA22x125M 121
quz" ‘ A4 A42 guz" AG2 gz AG2 gz A4 guz" AG2
non-cracked concrete
tension load  €20/25 Npgry [kN] 3.6 54 93 7.1 96 9.0 19.0 19.0
C£50/60 Npgry [kN]| 55 54 5.4 9.3 7.1 96 9.0 225 AR 225 211
shearload  2C20/25 Vpor [KN]| 41 32 32 54 43 56 54 132 12.7 132 12.7
cracked concrete
tension load  €20/25 Npgyry [kN] 24 43 5.7 95 9.0 171 19.0
C£50/60 Npgy [KN] 3.7 5.4 8.9 7.1 96 9.0 225 211 225 211
shearload  2C20/25 Vpop [kN]| 3.7 3.2 32 54 43 56 54 132 12.7 132 12.7

" The values apply to screws with a strength classification 8.8

The values apply to screws with a strength classification A4 - 70
@ Material safety factors vy, and safety factor for load y = 1.4 are included. Material safety factor y, depends on type of anchor.

2)
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

4, Load direction: tension *

4.1 Steel failure for the highest loaded anchor @

Characteristic resistance and design resistance for single anchors

Anchor type FZA12x40M61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA 22x125 M 121
guz" A2 A42 gz A2 guz" A42 gz A42 guz" A2

characteristic resistance  Npy s [kN]| 17.2 13.5 13.5 229 17.9 26.9 22.7 63.0 53.1 63.0 53.1

design resistance Npgs  [kN] 98 15 1.5 13.1 99 135 12.6 315 295 315 29.5

' The values apply to screws with a strength classification 8.8 " The values apply to screws with a strength classification A4 - 70

4.2 Pull-out/pull-through failure for the highest loaded anchor

NG
NRd,p = NRd,p : 1:b,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FZA12x40MG61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121
guz" A4 A4 gvz" Ag2 guz" A4 gvz" A4 guz" A4

non-cracked concrete

4 characteristic resistance  N’gy " [kN] 9.0 12.0 200 300 400 400
design resistance N"Rd,p [kN] 5.0 8.0 13.3 20.0 26.7 26.7
cracked concrete
characteristic resistance N’y [kN] 6.0 9.0 12.0 20.0 40.0 40.0
design resistance Npgp [kN] 3.3 6.0 8.0 133 26.7 26.7
" The values apply to screws with a strength classification 8.8 % The values apply to screws with a strength classification A4 - 70
4.3 Concrete cone failure and splitting for the most unfavourable anchor

0
NRd,c = Ngd,c : 1:b,c : fs : fc NRd,sp = NRd,c : fb,c : fs,sp : fc,sp : 1:h
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZA12x40M 61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA22x100 M 121 | FZA 22x125 M 121
quz" ‘ AQ? JYE) quz? ‘ Ag? gz ‘ FYE] qvz? ‘ JYE) gz AQ?

eff. anchorage depth her  [mm] 40 50 60 80 100 125
non-cracked concrete
characteristic resistance  N°p o [kN] 12.8 17.8 234 36.1 504 704
design resistance Npgc  [kN] 71 119 156 240 33.6 470
cracked concrete
characteristic resistance  N’gy o [kN] 9.1 12.7 16.7 25.8 36.0 503
design resistance Nan.c [kN] 5.1 8.5 11.2 17.2 240 815
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N
Spacing s Influence factor f [-]
FZA 12x40 M6 | FZA 12x50 M 61 FZA 14x60M 81 FZA18x80M 101 | FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
40 0.67
45 0.69
50 0.71 0.67
55 0.73 0.68
60 0.75 0.70 0.67
75 0.81 0.75 0.71
80 0.83 0.77 0.72 0.67
100 0.92 0.83 0.78 0.71 0.67 4
120 1.00 0.90 0.83 0.75 0.70
125 0.92 0,85 0.76 0.71 0.67
150 1.00 0.92 0.81 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.77
240 1.00 0.90 0.82
300 1.00 0.90
375 1.00
i [mm] 40 50 60 80 100 125
Ser [mm] 120 150 180 240 300 375

Intermediate values by linear interpolation.

4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N S o N
Edge distance ¢ Influence factor f [-]
FZA12x40 M 61 FZA 12x50 M 61 FZA 14x60 M 81 FZA18x80M 101 FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
35 0.69
40 0.75
45 0.81 0.70
50 0.87 0.75
55 0.93 0.80 0.71
60 1.00 0.85 0.76
70 0.95 0.83 0.69
75 1.00 0.87 0.72
90 1.00 0.81
100 0.87 0.75
120 1.00 0.85
125 0.87 0.76
150 1.00 0.85
190 1.00
i [mm] 35 45 55 70 100 125
CorN [mm] 60 75 90 120 150 190

Intermediate values by linear interpolation.
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fischer Zykon internally-threaded anchor FZA-I
Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence faclnrfs’sp [1
FZA12x40 M 61 FZA 12x50 M 61 FZA 14x60 M 81 FZA18x80M 101 FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
40 0.67
45 0.69
50 0.71 0.67
55 0.73 0.68
60 0.75 0.70 0.67
75 0.81 0.75 0.71
80 0.83 0.77 0.72 0.67
4 100 0.92 0.83 0.78 0.71 0.67
120 1.00 0.90 0.83 0.75 0.70
125 0.92 0.85 0.76 0.71 0.67
150 1.00 0.92 0.81 0.75 0.70
180 1.00 0.88 0.80 0.74
200 0.92 0.83 0.77
240 1.00 0.90 0.82
300 1.00 0.90
375 1.00
Siin [mm] 40 50 60 80 100 125
Sersp [mm] 120 150 180 240 300 375

Intermediate values by linear interpolation.

4.3.2.2 Influence of edge distance

2
fogp =035 + ——+ 0.6 —
Sersp S 5
Edge distance ¢ Influence factor Ic’sp [1
FZA 12x40 M6 | FZA 12x50 M6 1 FZA 14x60 M 81 FZA 18x80M 101 FZA22x100M 121 | FZA22x125M 121
[mm] gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
35 0.69
40 0.75
45 0.81 0.70
50 0.87 0.75
55 0.93 0.80 0.71
60 1.00 0.85 0.75
70 0.95 083 0.69
76 1.00 087 0.72
90 1.00 0.81
100 0.87 0.75
120 1.00 0.85
125 0.87 0.75
150 1.00 0.85
190 1.00
Cmin [mm] 35 45 55 70 100 125
Cosp (mm] 60 75 90 120 150 190

Intermediate values by linear interpolation.
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2
3
fol- P <15
2-hy

Thickness h Influence factor f;, [-]
[mm] FZA 12x40 M6 | FZA 12x50 M 61 FZA14x60M 81 FZA18x80M 101 FZA22x100M 121 | FZA22x125M 121
100 1.16
110 1.24 1.07
130 1.38 1.19 1.0
150 1.50 131 1.16
160 1.37 1.21 1.00
180 148 1.31 1.08
190 1.60 1.36 1.12
200 1.41 1.16 1.00
220 1.50 1.24 1.07
250 1.35 1.16 1.00
300 1.50 131 1.13
350 145 1.25
370 1.50 1.30
400 1.37
450 148
460 1.60
e [mm] 40 50 60 80 100 125
Nin [mm] 100 110 130 160 200 250
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type FZA12x40M 61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121

quz" Ad2 A42 quz" A2 guz? A42 guz" A42 quz" A42
characteristic resistance VHk,s [kN] 8.6 6.7 6.7 114 9.0 134 13 315 268 315 266
design resistance VRd,s [kN] 5.7 45 45 1.6 6.0 79 75 18.5 17.1 18.5 17.7

! The values apply to screws with a strength classification 8.8

5.2 Pryout-failure for the most unfavourable anchor

VRd,cp(C) = Ngd,cp(c) ' fb,c ' fs : fc -k VRd,cp(p) = Ngd cp(p) ' fb,p k

Characteristic resistance and design resistance for single anchors in concrete C20/25

% The values apply to screws with a strength classification A4 - 70

Anchor type FZA12x40MG61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121
quz" ‘ FYE] JYE) quz? ‘ FYE] gz ‘ JYE] qvz? JYE) gz FYE]
eff. anchorage depth g [mm] 40 50 60 80 100 125
non-cracked concrete
characteristic resistance NUHk,cp‘C‘ [kN] 128 178 234 36.1 504 704
design resistance NUHd,cp (c) [kN] 8.5 119 15.6 24.0 336 47.0
characteristic resistance NDRk,cp‘p’ [kN] 9.0 120 20.0 300 400 40.0
design resistance NuRﬂ,Cp (p) [kN] 6.0 8.0 13.3 20.0 26.7 26.7
cracked concrete
characteristic resistance N”RKDD(C] [kN] 9.1 12.7 16.7 258 36.0 50.3
design resistance N“Rd,cp (c) [kN] 6.1 8.5 1.2 172 24.0 335
characteristic resistance N”Hk_cpm) [kN] 6.0 9.0 12.0 200 400 40.0
design resistance Nan,cp (p) [kN] 40 6.0 8.0 133 26.7 26.7
-
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fischer Zykon internally-threaded anchor FZA-I
Anchor design according to ETA

5.2.1 Influence of anchorage depth

Anchor type k
FZA 10x40 M 6 13
FZA 12x40 M 8 13
FZA 1440 M 10 13
FZA 14x60 M 10 20
FZA 18x80 M 12 20
FZA 22x100 M 16 20
FZA 22x125M 16 20
5.3 Concrete edge failure for the most unfavourable anchor
0 n
VRd,c = VRd,c 'fb,c ) fa,V ‘fsc,v
4 Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,
Anchor type FZA12x40M 61 | FZA12x50M61 | FZA14x60M81 | FZA18x80M 101 | FZA 22x100 M 121 | FZA 22x125 M 121
quz" A42 A42 guz" A2 guz? A42 gz A42 guz" A42
non-cracked concrete
minimum edge distance ¢, [mm] 35 45 55 70 100 125
characteristic resistance Vg, . [kN] 44 6.4 8.8 134 230 321
design resistance V"Hd_c [kN] 29 42 59 8.9 163 214
cracked concrete
minimum edge distance ¢y, [mm] 35 45 55 70 100 125
characteristic resistance VUHk,c [kN] 3.1 4.5 6.2 gi5) 16.3 22.8
design resistance VUHd,c [kN] 2.1 3.0 42 6.3 10.8 162

' The values apply to screws with a strength classification 8.8
I The values apply to screws with a strength classification A4 - 70

5.3.1 Influence of load direction

= >
fo.y s ? sino )2 10
COS Oy )~ + 25
Angle oy Influence factor f, \/
[

0° 1.00

16° 1.03
30° 113
45° 1.31

60° 1.64

75° 2.15
90° 250 0o <oy 90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Isc'v
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
e,V oo foe.v e oo
min min min
fors>3-¢c fors>4.5-h
h
LI S L AN T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2,89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
2.0 0.83 1.02 1.22 143 1.65 1.89 2.13 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 513 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N | Vs < 19
Np Vg

NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors

¥
=
Q

J
8

Installation details

-
s

7.
o
-

8. Anchor characteristics
Anchor type FZA 12x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125
M6l M6l msal M101 M121 M121
gvz A4 A4 gvz A4 gvz A4 gvz A4 gvz A4
diameter of thread M6 M6 M8 M 10 M12 M12
nominal drill hole diameter dg  [mm] 12 12 14 18 22 22
drill depth hg  [mm] 44 54 65 85 105 130
effective anchorage depth hes  [mm] 40 50 60 80 100 125
clearance-hole in fixture to be attached df [mm] <7 <7 <9 <12 <14 <14
screw penetration depth emin/ Bmay  [MM] 8/13 8/13 [vay 13/21 16/25 165/25
required torque Tinst  [Nm] 8.5 85 15 30 60 60
minimum thickness of concrete member hin  (mm] 100 110 130 160 200 250
minimum spacing Smin  (mm] 40 50 60 80 100 125
minimum edge distances Cin  [mm] 35 45 55 70 100 125

Tinst

fischer ==
122 FIXING SYSTEMS Status 05/20170



fischer Zykon internally-threaded anchor FZA-I

Anchor design according to ETA

9. Mechanical characteristics

Anchor type FZA 12x40 FZA 12x50 FZA 14x60 FZA 18x80 FZA 22x100 FZA 22x125

M6l M61 msai m10l M121 M121

gvz \ A4 A4 gz | A4 | gv | A4 | gz | A4 | guz | A4

stressed cross sectional area cone bolt Ay [mm] 249 249 3818 421 98.5 98.5

stressed cross sectional area screw A [mm?] 20.1 201 36.6 58.0 843 843

resisting moment cone bolt W [mm?] $H 37.5 65.6 102.7 2974 2974

resisting moment screw W [mm?] 12.7 12.7 312 623 109.2 109.2

yield strength cone bolt fy [IN/mm?] 470 355 355 470 355 375 355 375 355 375 3556

tensile strength cone bolt fy [N/mm?] 690 540 540 690 540 640 540 640 540 640 540

4
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fischer Zykon hammerset anchor FZEA 1l
Anchor design according to ETA

1. Types m—
yp Fire resistance
classification
A it R120
European Technical Approval — At fypes
Option 1 for cracked concrete e een

FZEA Il - Zykon hammerset anchor (gvz) Shock approval by

the Federal Office for
Civil Defense, Bonn.

APPROVED
from thread M 10

FZEA Il A4 - Zykon hammerset anchor (A4)

COMPUFIX
CALCULATION
SOFTWARE

FZEA Il C - Zykon hammerset anchor (C)

Features and Advantages

® European Technical Approval option 1.
® Suitable for cracked and non-cracked concrete.
® Positive fit in the undercut gives additional security.
® Almost expansion-free operation allows cost-efficient fixing with small axial and edge spacing.
® Single-step drilling process simultaneously produces the undercut, saving installation time.
® Simple visual inspection reduces installation outlay (no test loading necessary to check whether properly set).
Materials
Anchor: Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FZEAII 10x40M 8 FZEA I 12x40M 10 FZEA 11 14x40 M 12
guz" ‘ AG2 ‘ c2 gz ‘ AG2 ‘ c2 gvz? ‘ AG? c2

non-cracked concrete
tension load £20/25 N, [kN] 9.6 12.24 17.0% 17.1 17.1

€50/60 N, [kN] 9.6% 12.29 17.0% 21.6% 19.7% 25.1%
shearload ~ 2C20/25 V, [kN] 10.2% 16.14 17.0% 19.6% 23.4% 26.0"
cracked concrete
tension load €20/25 N, [kN] 9.6% 12.0 12.0 12.0

€50/60 N, [kN] 9.6% 12.2% 17.0% 18.5 18.5
shearload ~ =C20/25 V, [kN] 10.2% 16.1% 7.7 19.6% 23.4% ‘ 26.0"

* Steel failure decisive
" The values apply to screws with a strength classification 8.8
2 The values apply to screws with a strength classification A4 - 70 or f,, = 700 N/mm? respectively
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fischer Zykon hammerset anchor FZEA 1l
Anchor design according to ETA

21 Influence of concrete strength

fck,cube(150)

o 25

Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
Tok. eyl fek. cube (150) fop=Toc
[N/mm?] [N/mm?] []

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/65 45 55 1.48

€50/60 50 60 1.55

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance 4

Characteristic loads

Anchor type FZEA11 10x40 M 8 FZEA1I 12x40 M 10 FZEA 1l 14x40 M 12
gvz \ A4 \ ® gvz A4 ® gvz A4 c
non-cracked concrete
tension load ~ €20/25 N [kN] 9.0 9.0 9.0
£ 50/60 Ngy [kN] 9.6 122 14.0 14.0
shear load £20/25 Vg [kN] 8.3 10.0 1.7 1.7
£50/60 Vg [kN] 8.3 10.0 136 150 18.1
cracked concrete
tension load  C20/25 Ng [kN] 40 75 9.0
£ 50/60 Ngy [kN] 6.2 11.6 14.0
shear load £20/25 Vg [kN] 5.2 98 1.7
£ 50/60 Vg [kN] 8.1 136 ‘ 160 18.1

Design loads

Anchor type FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA Il 14x40 M 12
gz A4 c gvz A4 ® gz A4 c

screw strength class 56 | 88 |A450|A470| C50 | C70 | 56 | 88 |A450|A470) C50 | C70| 56 | 8.8 |A450|A470| C50 | €70
non-cracked concrete
tension load € 20/25 Npg [kN] 50 50 50

C50/60 Nyg [N]| 64 55 | 78 | 55| 78 78 78
shearload  €20/25 Vg [kN]| 5.2 | 66 | 38 | 78 | 38 | 78 78 58 | 78 | 58 | 78 78

C50/60 Vgg [KNJ| 52 | 66 | 38 | 80 | 38 | 80 | 85 | 109 58 | 120 | 58 | 120] 11.9] 121 | 79 | 121] 78 | 12
cracked concrete
tension load £ 20/25 Ngy [kN] 2.2 42 5.0

C50/60 Npg [kN] 34 6.5 78
shear load £20/25 Vgg [kN] 3.5 6.5 58 6.5 58 | 65 7.8

C50/60 Vg [kNJ| 52 | 54 | 38 | 54 | 38| 54| 85 | 10| 58 | 101 | 58 | 101] 11.9] 121 79 | 121] 78 | 121

Permissible loads see next page.
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Permissible loads "

Anchor type FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
gvz A4 c gvz A4 C gvz A4 C

screw strength class 56 | 88 |A450|A470| C50 | C70 | 56 | 8.8 |A450|A470) C50 | C70| 56 | 8.8 |A450|A470| C50 | €70
non-cracked concrete
tension load CZU/ZSNwm [kN] 36 3.6 36

C 50/60 Nperm [kN] 48 40 655 | 40 | 55 55 5.5
shear load CZU/ZSVperm [kN]| 3.7 | 47 | 27 56 | 27 | 56 5.6 4.1 56 | 41 | 56 5.6 57 | 56

€ 50/60 vpevm [kN]| 3.7 | 47 | 27 67 | 27| 57 | 6.1 | 78 | 41 86 | 41 | 86 | 85 ‘ 8.6 ‘ 5.7 ‘ 86 | 57 | 86
cracked concrete
tension load EZU/25Nperm [kN] 1.6 3.0 36

€ 50/60 Nygyry [KN] 25 46 55
shearload € 20/25 Vg [kN] 25 48 41 | 46 | 41 | 46 56

050/60 Vyorr [NI| 37 | 38 | 27 | 38 | 27 [ 38 | 61|72 | 41| 72 | 41| 72| 85| 86| 57| 86]57]88

4 "' Material safety factors yy and safety factor for load | = 1.4 are included. Material safety factor yy; depends on type of anchor.

4, Load direction: tension

41 Steel failure for the highest loaded anchor é

Characteristic resistance and design resistance for single anchors

Anchor type FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 1l 14x40 M 12
gvz A4 Cc gvz A4 C gvz A4 ‘ c

characteristic resistance Ny g [kN] 96 122 17.0 21.6 18.7 250

design resistance Npgs kNI 6.4 5.5% 11.3" 9.8 13.11 1140

Npgs  [kN] 6.4% 8.1% 11.3% 14.49 13.1% 16.74

"' The values apply to screws with a strength classification 5.6 % The values apply to screws with a strength classification A4 - 50 or f, = 500 N/mm? respectively
9 The values apply to screws with a strength classification 8.8 ¥ The values apply to screws with a strength classification A4 - 70 or f; = 700 N/mm? respectively

4.2 Pull-out/pull-through failure for the highest loaded anchor

N
NRd,p - NRd,p'fb,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 1l 14x40 M 12
gvz A4 Cc gvz A4 c gvz A4 c
non-cracked concrete
characteristic resistance NURk,p [kN] 9.0 9.0 9.0
design resistance N“Rd,p [kN] 5.0 5.0 5.0
cracked concrete
characteristic resistance Nan,p [kN] 40 15 9.0
design resistance Nan‘p [kN] 22 4.2 5.0
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4.3 Concrete cone failure and splitting for the most unfavourable anchor
NRd,c = NoRd,c ’ fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZEA11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz A4 c
eff. anchorage depth hef [mm] 40 40 40
non-cracked concrete
characteristic resistance ~ N'py . [kN] 12.8 128 128
design resistance N"Rd‘c [kN] 71 71 7.1
cracked concrete
characteristic resistance NnHk,c [kN] 9.1 9.1 9.1
design resistance Nan,c [kN] 5.1 5.1 5.1
4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing 4
=10+ |05
Ser N
Spacing s Influence factor f [-]
FZEA 11 10x40 M 8 FZEAI112x40 M 10 FZEA 11 14x40 M 12
[mm] gvz A4 Cc gvz A4 C gvz A4 Cc
40 0.67
45 0.69 0.69
50 0.71 0.71 0.71
60 0.75 0.75 0.75
70 0.79 0.79 0.79
75 0.81 0.81 0.81
80 0.83 0.83 0.83
90 0.88 0.88 0.88
100 0.92 0.92 0.92
120 1.00 1.00 1.00
S [mm] 40 45 50
SerN [mm] 120 120 120
Intermediate values by linear interpolation.
4.3.1.2 Influence of edge distance
2
fo =036+ ——+ 0.6 —
Ser N SuN
Edge distance ¢ Influence factor f [-]
FZEA11 10x40 M 8 FZEAI112x40 M 10 FZEA 11 14x40 M 12
[mm] gvz A4 Cc gvz A4 Cc gvz A4 Cc
40 0.75
45 0.81 081
50 0.87 0.87 0.87
60 1.00 1.00 1.00
Gkt [mm] 40 45 50
CorN [mm] 60 60 60
Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence fal:mrfs’sp [1
FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
[mm] gvz A4 gvz A4 gvz A4 c
40 0.62
45 0.63 0.63
50 0.65 0.65 0.65
60 0.68 0.68 0.68
70 0.71 0.71 0.71
75 0.72 0.72 0.72
80 0.74 0.74 0.74
4 90 076 076 076
100 0.79 0.79 0.79
120 0.85 0.85 0.85
150 0.94 0.94 0.94
170 1.00 1.00 1.00
i [mm] 40 45 50
Susp [mm] 170 170 170
Intermediate values by linear interpolation.
4.3.2.2 Influence of edge distance
2
fogp =035+ ——+ 0.6 —
So s Sorsp
Edge distance ¢ Influence factor I,:'sp [1
FZEA 11 10x40 M 8 FZEAI112x40 M 10 FZEA 11 14x40 M 12
[mm] gvz A4 gvz A4 gvz A4 Cc
40 0.62
45 0.66 0.66
50 0.70 0.70 0.70
60 0.78 0.78 0.78
70 0.86 0.86 0.86
85 1.00 1.00 1.00
G [mm] 40 45 50
Corsp [mm] 85 85 85
Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

3
gD <15
2-hy
Thickness h Influence factor f;, [-]
[mm] FZEA11 10x40 M 8 FZEAI112x40 M 10 FZEA 11 14x40 M 12
80 1.00 1.00 1.00
90 1.08 1.08 1.08
100 1.16 1.16 1.16
120 131 131 131
140 1.45 1.45 1.45
150 1.50 1.50 1.50
g 40 40 40
Nin [mm] 80 80 80
Intermediate values by linear interpolation. 4
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FZEA 11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 1l 14x40 M 12
gvz A4 Cc gvz A4 Cc gvz A4 ‘ c

characteristic resistance VRk.s [kN] 8.3 10.0 13.6 15.0 19.1 20.6
design resistance Vpgs (KNI 52 3.87 8.5" 5.8 19" 79"

Vpgs [kN] 6.6% 8.0¢ 10.9% 12.0% 16:3% 16.5

! The values apply to screws with a strength classification 5.6
? The values apply to screws with a strength classification A4 - 50 or f = 500 N/mm? respectively
3 The values apply to screws with a strength classification 8.8
“ The values apply to screws with a strength classification A4 - 70 or f,, = 700 N/mm? respectively

5.2 Pryout-failure for the most unfavourable anchor
=Nz () (P) =NRacs(P)
VRd,cp(C) - NRd,cp c 1:b,c fs fc k VRd,cp p)= NRd, cp P fb,p k
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FZEA11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
gvz A4 Cc gvz ‘ A4 ‘ Cc gvz A4 c
eff. anchorage depth g [mm]| 40 40 40
non-cracked concrete
characteristic resistance Nan,cp‘“] [kN] 12.8 12.8 12.8
design resistance N“Rd,cp (c) [kN] 8.5 8.5 8.5
characteristic resistance NUHk,cp‘p} [kN] 9.0 9.0 9.0
design resistance Nan,cp (p) [kN] 6.0 6.0 6.0
cracked concrete
characteristic resistance NDHk,cp‘C' [kN] 9.1 9.1 9.1
design resistance NUHd,cp (c) [kN] 6.1 6.1 6.1
characteristic resistance N“Hk'np(p) [kN] 40 15 9.0
design resistance N”Rde (p) [kN] 2.7 5.0 6.0
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5.2.1 Influence of anchorage depth

Type of anchor k
FZEA 10x40 M 8 13
FZEA 12x40 M 10 13
FZEA 14x40 M 12 13

5.3 Concrete edge failure for the most unfavourable anchor

_\/0
VRd,c = VRd,c :

fb,c : fa,V : fsc,Vn

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type FZEA11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
vz \ A4 guz A4 guz A4 c
non-cracked concrete
4 minimum edge distance  cpiy  [mm] 40 45 50
characteristic resistance VDRk,c [kN] 5.1 6.1 1.2
design resistance Vg [KN] 34 4.1 48
cracked concrete
minimum edge distance ¢, [mm] 40 45 50
characteristic resistance Vg o [kN] 3.6 43 5.1
design resistance V“Hd,c [kN] 24 29 34

5.3.1 Influence of load direction

f =

oV oo ? inoy) 2
oS Oy )« +
25
Angle ay Influence factor fo, y
[

0° 1.00

15° 1.03
30° 1.13
45° 1.31
60° 1.64
75° 215
90° 2.50 0° <y < 90°

In case of ay > 907 it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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fischer Zykon hammerset anchor FZEA 1l
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Isc'v
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
e,V oo foe.v e oo
min min min
fors>3-¢c fors>4.5-h
h
LI S L AN T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
2.0 0.83 1.02 1.22 143 1.65 1.89 2.13 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 513 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

8. Anchor characteristics

Anchor type FZEA11 10x40 M 8 FZEA 11 12x40 M 10 FZEA 11 14x40 M 12
gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ C

diameter of thread M M8 M 10 M 12

nominal drill hole diameter dg  [mm] 10 12 14

drill depth hy  [mm] 43 43 43

effective anchorage depth hes  [mm] 40 40 40

clearance-hole in fixture to be attached df [mm] <9 <12 <14

screw penetration depth emin/ emay  [MM] 1/17 13/19 15/21

required torque Tinst [Nm]| =10 <15 =15 =20 =20 =40

minimum thickness of concrete member hin  mm] 80 80 80

minimum spacing Smin  [(mm] 40 45 50

minimum edge distances Cin  [mm] 40 45 50
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9. Mechanical characteristics

Anchor type FZEA 11 10x40M 8 FZEA 1l 12x40 M 10 FZEA 11 14x40 M 12
gvz ‘ A4 ‘ gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c

stressed cross sectional area sleeve A [mm?] 18.8% 33.3% 38.6%

stressed cross sectional area screw A [mm] 36.6 58.0 84.3

resisting moment sleeve W [mm¥] 52.1% 82.5% 130.7%

resisting moment screw W [mm] 312 62.3 109.2

yield strength sleeve fy [N/mm?]| 410 520 410 520 410 520

tensile strength sleeve fy [N/mm?]| 510 650 510 650 510 650

*I Begin of expansion segment

10. Load displacement curves for tension in non-cracked concrete (fck,cube (200) = 30 N/mm?)

Load [kN]

20

10 /
5

FZEA 11 12x40 M 10 gvz

0

o " ' 10
Displacement [mm]
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fischer High performance anchor FH II
Anchor design according to ETA

1. Types Fire resistance
classification
R120 N
European Technical Approval — Anchor types H N
Option 1 for cracked concrete hdoscdin it as o o
size of anchor in accordance with from thread M 8
FH II-S - with hexagon head (gvz) fire regulations
Shock approval by ICC
. - See ICC-ES
s the Federal Office for @ Eualuasion Report
Civil Defense, Bonn. at wwwi.icc-es.org
ESR-2691
FH II-SK - with countersunk head (gvz)
CALCULATION
SOFTWARE

FH 1I-H - with cap nut (gvz)

FH 1I-B - with hexagon nut (gvz)

Features and Advantages

European Technical Approval option 1.

Suitable for cracked and non-cracked concrete.

The black plastic ring effects contraction in length when tightened.

No protruding thread with the FH II-S, FH II-H and FH 1I-SK versions.

Cap nut, hexagon-head screw or countersunk head for visible fastenings with sophisticated design.
All anchors can be removed flush with the surface.

Materials

Screw with hexagon head: Carbon steel, zinc plated
Threaded rod with countersunk head: Carbon steel, zinc plated
Threaded rod with cap nut: Carbon steel, zinc plated
Threaded rod with hexagon nut: Carbon steel, zinc plated

5 pum
5 pum
5 pum
5 pum

and passivated (gvz
and passivated (gvz
and passivated (gvz
and passivated (gvz

)
)
)
)
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2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type FHII 10 FHI 12 FHII 15 FHII18
B/H ‘ S/SK B/H S/SK B/H ‘ S/SK B/H ‘ S/SK
gvz gvz gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load €20/26 N, [kN] 16.1% 29.3% 395 48.1
€50/60 N, [kN] 16.1% 29.3% 46.4% 67.4%
shearload ~ 2C20/25 'V, [kN] 15.5% ‘ 17.0 24.0% 29.07 39.0% ‘ 46.0% 57.0% ‘ 66.0%
cracked concrete
tension load 20/25 N, [kN] 10.0 196 28.1 34.1
€50/60 N [kN] 155 293 436 52.9
shearload  2C20/25 V, [kN] 100 24.0% 29.07 3907 | 4807 6707 | 6607
* Steel failure decisive.
Anchor type FHII 24 FH1128 FH1132
B/H ‘ S/SK B/H ‘ S/SK B/H ‘ S/SK
gvz gvz gvz gvz gvz gvz 4
non-cracked concrete
tension load C20/25 N, [kN] 67.2 93.9 1235
€50/60 N, [kN] 104.1 1455 191.3
shearload ~ =C20/25 V, [kN] 106.0% ‘ 119.0% 121.07 ‘ 140.0% 149.0% ‘ 181.0%
cracked concrete
tension load €20/26 N, [kN] 48.0 67.1 88.2
€50/60 N, [kN] 744 103.9 136.6
shearload ~ 2C20/25 'V, [kN] 96.0 121.07 ‘ 134.2 149.0% ‘ 176.4
* Steel failure decisive.
21 Influence of concrete strength
f = fck,cube(150)
b,c
25
Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fot,ep " fek, cube (150) " fyp=The
[N/mm?’] [N/mm?’] [
£20/25 20 25 1.00
£25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/85 45 55 1.48
C50/60 50 60 1.55
-
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Characteristic loads

Anchor type FHII 10 FHI 12 FHI 15 FHII 18
B/H S/SK B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load €20/25 Ny [kN] 12.8 234 295 36.1
C50/80 Ngy [kN] 16.1 293 45.7 55.9
shear load €20/25 Vg [kN] 128 24.0 29.0 39.0 46.0 57.0 66.0
(50/60 Ngy [kN] 155 18.0 240 29.0 39.0 46.0 57.0 66.0
cracked concrete
tension load €20/25 Ny [kN] 7.5 12.0 16.0 250
C50/60 Ngy [kN] 116 18.6 248 38.7
shear load €20/25 Vg [kN] 7.5 240 320 50.0
C50/60 Vg [kN] 1.6 240 29.0 39.0 46.0 57.0 66.0
4
Anchor type FHII 24 FHII 28 FHII32
B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load €20/25 Ny [kN] 504 704 92.6
C50/80 Ngy [kN] 78.1 109.1 1434
shear load €20/25 Vg [kN] 100.8 1210 140.0 149.0 181.0
C50/60 Vg [kN] 105.0 119.0 1210 140.0 149.0 181.0
cracked concrete
tension load €20/25 Ny [kN] 36.0 50.3 66.1
C50/60 Ngy [kN] 55.8 779 102.5
shear load €20/25 Vg [kN] 72.0 100.6 132.3
C50/80 Vg [kN] 105.0 1115 121.0 140.0 149.0 181.0
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Design loads

Anchor type FHII 10 FHI 12 FHI 15 FHII 18
B/H S/SK B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load €20/25 Npg [kN] 8.5 15.6 19.7 240
C50/80 Ngg [kN] 10.7 195 305 37.2
shear load €20/25 Vg [kN] 8.5 192 232 31.2 36.8 456 48.1
C50/80 Vgy [kN] 124 132 192 232 312 36.8 456 52.8
cracked concrete
tension load €20/25 Npg [kN] 5.0 8.0 10.7 16.7
(50/60 Ngy [kN] 1.1 124 16.5 258
shear load €20/25 Vpq [kN] 50 16.0 213 333
C50/60 Vgy [kN] 7.1 192 23.2 31.2 33.0 456 51.6
4
Anchor type FH1I 24 FH1I1 28 FH 1132
B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load €20/25 Npq [kN] 33.6 47.0 61.7
C50/60 Npy [kN] 52.1 727 95.6
shear load €20/25 Vg [kN] 67.2 939 119.2 1235
C50/80 Vgy [kN] 84.0 95.2 96.8 112.0 119.2 1448
cracked concrete
tension load €20/25 Ngg [kN] 240 335 44.1
C50/80 Npg [kN] 37.2 52.0 68.3
shear load C20/25 Vg [kN] 48.0 67.1 88.2
C50/60 Vgy [kN] 744 96.8 1039 119.2 136.6
Permissible loads see next page.
-
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Permissible loads "

Anchor type FHII 10 FHII 12 FHI 15 FHII 18
B/H S/SK B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load  C20/25 Npgr  [kN] 6.1 112 14.1 172
C50/60 Nygq [N 1.1 14.0 21.8 266
shearload  €20/25 Vpgr, [kN] 6.1 137 16.6 223 26.3 326 343
C50/60 Vg [N 8.9 9.4 137 16.6 223 26.3 326 371
cracked concrete
tension load  €20/25 Npgr,  [kN] 36 5.7 1.6 119
C50/60 Nygr  [kN] 5.5 8.9 118 184
shear load C20/25 Vperm [kN] 3.6 1.4 15.2 238
C50/60 Vi [N 5.5 137 16.6 223 23.6 326 36.9
4
Anchor type FH1I 24 FH1128 FH 1132
B/H S/SK B/H S/SK B/H S/SK
gvz gvz gvz gvz gvz gvz
non-cracked concrete
tension load  C20/25 Nperm [kN] 24.0 335 44.1
C50/60 Npgr  [kN] 37.2 52.0 68.3
shearload — €20/25 Vpgr, [kN] 48.0 67.1 85.1 88.2
C50/60 Vi [N 60.0 68.0 69.1 80.0 85.1 1034
cracked concrete
tension load ~ C20/25 Npgry  [kN] 171 240 315
C50/60 Nygq [N 26.6 371 48.8
shearload  €20/25 Vpg, [kN] 343 479 63.0
C50/60 Vi [N 53.1 69.1 742 85.1 97.6

!l Material safety factors yy; and safety factor for load y| = 1.4 are included. Material safety factor vy, depends on type of anchor.
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4, Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FHII 10 FHI 12 FHII 15 FHII18 FHII 24 FHA 1128 FH 1132

gvz gvz gvz gvz gvz gvz gvz
characteristic resistance Npy ¢ [kN] 16.1 293 46.4 67.4 1253 195.8 282.0
design resistance Npgs [kN] 10.7 19.5 309 44.9 83.5 130.5 188.0
4.2 Pull-out/pull-through failure for the highest loaded anchor

0
NRd,p = NRd,p 'fb,p

Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FHII 10 FHI 12 FHII 15 FHII 18 FHII 24 FHII1 28 FH 1132

gvz gvz gvz gvz gvz gvz gvz
non-cracked concrete
characteristic resistance NDRk.u [kN] 12.8 234 295 36.1 50.4 704 926 4
design resistance NDRd,p [kN] 8.5 15.6 19.7 240 336 470 61.7
cracked concrete
characteristic resistance NDRk,p [kN] 7.5 12.0 16.0 250 36.0 50.3 66.1
design resistance NURd,p [kN] 5.0 8.0 10.7 16.7 240 33.5 441
4.3 Concrete cone failure and splitting for the most unfavourable anchor

0
NRd,c = Ngd,c : 1:b,c : fs : fc NRd,sp = NRd,c ’ fb,c : fs,sp : fc,sp : 1:h

Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FHII 10 FH11 12 FHII 15 FHII18 FHII 24 FHII1 28 FH 1132

gvz gvz gvz gvz gvz gvz gvz
eff. anchorage depth her ~ [mm] 40 60 70 80 100 125 150
non-cracked concrete
characteristic resistance NDRk,c [kN] 128 234 295 36.1 50.4 704 92.6
design resistance NDRd,n [kN] 8.5 15.6 19.7 240 336 470 61.7
cracked concrete
characteristic resistance N°g o [kN] 9.1 16.7 211 25.8 36.0 50.3 66.1
design resistance Npg,c [KN] 6.1 1.2 14.1 17.2 240 335 441

-
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4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N
Spacing s Influence factor f []
FHII10 FHI12 FHII 15 FHII18 FHII 24 FHI1 28 FH 1132

[mm] gvz gvz gvz gvz gvz gvz gvz

40 0.67

50 0.71 0.64

60 0.75 0.67 0.64

70 0.79 0.69 0.67 0.65

80 0.83 0.72 0.69 0.67 0.63

100 0.92 0.78 0.74 0.71 0.67 0.63

120 1.00 0.85 0.80 0.76 0.70 0.67 0.63
4 150 0.92 0.86 0.81 0.75 0.70 0.67

170 0.97 0.90 0.85 0.78 0.73 0.69

180 1.00 0.93 0.88 0.80 0.74 0.70

200 0.98 0.92 0.83 0.77 0.72

210 1.00 0.94 0.85 0.78 0.73

240 1.00 0.90 0.82 0.77

300 1.00 0.91 0.83

380 1.00 0.92

450 1.00

S [mm] 40 50 60 70 80 100 120

Ser [mm] 120 180 210 240 300 375 450

Intermediate values by linear interpolation.

4.3.1.2 Influence of edge distance

2
fo =036+ ——+ 0.6 —
Ser N SuN
Edge distance ¢ Influence factor f [-]
FHII10 FHII 12 FHII 15 FHII18 FHII 24 FH 1128 FH 1132
[mm] gvz gvz gvz gvz gvz gvz gvz
40 0.75
50 0.87 0.67
60 1.00 0.75 0.68
70 0.83 0.75 0.69
80 0.91 0.82 0.75 0.66
90 1.00 0.83 0.81 0.70
100 0.96 0.87 0.75 0.66
105 1.00 0.90 0.77 0.68
120 1.00 0.85 0.73 0.66
140 0.95 0.81 0.72
160 1.00 0.85 0.75
185 0.99 0.86
225 1.00
Cmin (mm] 40 50 80 70 80 100 120
Cor [mm] 60 90 105 120 150 188 225

Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence factor fs’sp [1
FHII10 FHII12 FHII 15 FHII18 FHII 24 FH1I 28 FH 1132
[mm] gvz gvz gvz gvz gvz gvz gvz
40 0.61
50 0.63 0.58
60 0.66 0.60 0.59
70 0.68 0.62 0.61 0.60
80 0.71 0.63 0.63 0.62 0.61
95 0.75 0.66 0.65 0.64 0.63
100 0.76 0.67 0.66 0.65 0.63 0.60
120 0.82 0.70 0.69 0.68 0.66 0.63 0.61 4
135 0.86 0.73 0.71 0.70 0.68 0.64 0.62
150 0.89 0.75 0.73 0.72 0.70 0.66 0.63
160 0.92 0.77 0.75 0.74 0.71 0.67 0.64
170 0.95 0.78 0.77 0.75 0.72 0.68 0.65
190 1.00 0.82 0.80 0.78 0.75 0.70 0.67
240 0.90 0.88 0.85 0.82 0.75 0.71
280 0.97 0.94 0.91 0.87 0.79 0.75
340 1.00 1.00 0.95 0.85 0.80
380 1.00 0.90 0.83
420 0.94 0.87
480 1.00 0.92
570 1.00
i [mm] 40 50 60 70 80 100 120
Sersp [mm] 190 300 320 340 380 480 570

Intermediate values by linear interpolation.
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4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence factor fc,sp [1
FHII 10 FHII12 FHII 15 FHII18 FHII 24 FH1I 28 FH 1132

[mm] gvz gvz gvz gvz gvz gvz gvz

40 0.59

50 0.65 0.563

60 0.73 0.57 0.56

70 0.80 0.62 0.60 0.58

80 0.88 0.66 0.64 0.62 0.59

95 1.00 0.73 0.70 0.68 0.64

100 0.75 0.72 0.70 0.65 0.58

120 0.85 0.81 0.78 0.73 0.64 0.59
4 150 1.00 0.95 0.91 0.84 0.72 0.65

160 1.00 0.95 0.88 0.75 0.68

170 1.00 0.92 0.78 0.70

190 1.00 0.84 0.75

240 1.00 0.88

285 1.00

o [mm] 40 50 60 70 80 100 120

Crsp [mm] 95 150 160 170 190 240 285

Intermediate values by linear interpolation.

4.3.2.3 Influence of concrete thickness

2

3
fo|D <15

2-hy

Thickness h Influence factor f; []
[mm] FHII 10 FHI12 FHII 15 FHII18 FHII 24 FHII1 28 FH 1132
80 1.00
100 1.16
120 1.31 1.00
140 145 1.1 1.00
150 1.50 1.16 1.06
160 1.21 1.09 1.00
200 141 1.27 1.16 1.00
220 1.50 1.35 1.24 1.07
250 147 1.35 1.16 1.00
260 1.50 1.38 1.19 1.03
290 1.49 1.28 1.10
300 1.50 131 1.13 1.00
340 1.42 1.23 1.09
370 1.50 1.30 1.15
400 1.37 121
460 1.50 133
500 141
550 1.60
he [mm] 40 60 70 80 100 125 150
Ninin [mm] 80 120 140 160 200 250 300

Intermediate values by linear interpolation.
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5. Load direction: shear ®
5.1 Steel failure for the highest loaded anchor
Anchor type FHII 10 FHII 12 FHII 15 FHII 18

B/H S/SK B/H S/SK B/H S/SK B/H S/SK

gvz gvz gvz gvz gvz gvz gvz gvz
characteristic resistance Vg 5 [kN] 15.5 18.0 24.0 29.0 39.0 46.0 57.0 66.0
design resistance Vrgs [kN] 124 144 19.2 232 31.2 36.8 458 52.8
Anchor type FH1I 24 FHII 28 FH 1132

B/H S/SK B/H S/SK B/H S/SK

gvz gvz gvz gvz gvz gvz
characteristic resistance Vg s [kN] 105.0 119.0 121.0 140.0 149.0 181.0
design resistance Vpgs [kN] 84.0 95.2 96.8 112.0 119.2 144.8
5.2 Pryout-failure for the most unfavourable anchor
VRd,cp(C) = Ngd,cp(c) ’ fb,c : fs ’ fc k VRd,cp(p) = Ngd, cp(p) ’ 1:b,p k 4
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FHII10 FHII12 FHII 15 FHII18 FHII 24 FHII 28 FHII32

gvz gvz gvz gvz gvz gvz gvz

eff. Anchorage depth hef [mm] 40 60 70 80 100 125 150
non-cracked concrete
characteristic resistance Nan.cp (c) [kN] 12.8 234 295 36.1 504 704 926
design resistance N“Rdw (c) [kN] 8.5 15.6 19.7 24.0 33.6 47.0 61.7
characteristic resistance  N°gy ¢, (p) [kN] 12.8 234 295 36.1 50.4 70.4 926
design resistance NURd,cp (p) [kN] 8.5 15.6 19.7 24.0 33.6 47.0 61.7
cracked concrete
characteristic resistance NﬂRk.Cp (c) [kN] 9.1 16.7 211 258 36.0 50.3 66.1
design resistance Nan,np (c) [kN] 6.1 1.2 14.1 172 240 335 44.1
characteristic resistance NaRk.Cp (p) [kN] 15 12.0 16.0 250 36.0 50.3 66.1
design resistance Nan,cp (p) [kN] 5.0 8.0 10.7 16.7 24.0 et 44.1

5.2.1 Influence of anchorage depth

hei k
<60 mm 1.0
=60 mm 20
= ®
fischer

Status 05/2070 FIXING SYSTEMS 143



fischer High performance anchor FH II
Anchor design according to ETA

5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type FHII 10 FHI 12 FHII 15 FHII 18 FH1I 24 FHII 28 FH 1132
gvz gvz gvz gvz gvz gvz gvz

non-cracked concrete

minimum edge distance ¢, [mm] 40 60 70 80 100 120 180

characteristic resistance 'y [kN] 5.1 9.6 12.6 16.9 233 31.8 56.7

design resistance V“Rd‘n [kN] 34 6.4 8.4 10.6 15.5 212 378

cracked concrete

minimum edge distance ¢, [mm] 40 50 60 70 80 100 120

characteristic resistance Van,c [kN] 3.6 54 73 95 125 179 242

design resistance Van,c [kN] 24 3.6 49 6.3 8.3 12.0 16.1

5.3.1 Influence of load direction

Angle ay Influence factor 'o(,v
[

0° 1.00
15° 1.03
30° 1.13 .
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°
In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may

be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
h
n=1 n=1 1 .
fsc.\/ fsc,\/ =1 .
C min

single anchor factor f V“ =1

edge distance = ¢/c,;, or (h/1.5)/c.;,
10 12 14 16 18 20 22 24 26 2.8 3.0 32 34 36 38 4.0
1.00 | 131 186 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 | 800

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V
Cin | Cmin B-Cin | Cmin
spacing anchor pair fac(nrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2,89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 332 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S Ngq = lowest value of NRg,s: NRd,p: NRd,c : NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c);VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N . Vs < 19
Npg Vi
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
~] ®
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7.

)

0
Q

Installation details

:
R

8. Anchor characteristics
Anchor type FHII10 FHII 12 FHII 15 FHII18 FHII 24 FHII28 FH 1132
gvz gvz gvz gvz gvz gvz gvz
diameter of thread M6 M8 M 10 M 12 M 16 M20 M24
nominal drill hole diameter dg  [mm] 10 12 15 18 24 28 32
drill depth hy  [mm] 55 80 90 105 125 150 180
effective anchorage depth her  [mm] 40 60 70 80 100 125 150
gttty | e | ae | w1 | sm | s | sm | sw
drill hole depth for through fixing 1 [mm] T4 =hy + g
wrench size SW  [mm] 10 13 17 19 24 30 36
wrench size type SK W [mm] 4 5 5 8 B B B
hexagonal socket
o dmorpesc  * 1M 199 2 . 2 : : :
countersunk drill depth type SK b [mm] 5 58 58 8 - - -
required torque type S, SK Tist  [Nm] 10 225 40 80 1607 180 200
required torque type H 10 225 40 80 90 - -
required torque type B Tinst  [Nm] 10 17.5 38 80 120 180 200
min. thickness of concrete member hy.. [mm] 80 120 140 160 200 260 300
non-cracked concrete
minimum spacing Smin  (mm] 40 60 70 80 100 120 160
for required edge distances forc  [mm] 70 100 100 160 200 220 360
minimum edge distances Crin [mm] 40 60 70 80 100 120 180
for required spacing fors  [mm] 70 100 140 200 220 240 380
cracked concrete
minimum spacing Smin  [mm] 40 50 60 70 80 100 120
for required edge distances forc [mm] 40 80 120 140 180 200 260
minimum edge distances Cin  [mm] 40 50 60 70 80 100 120
for required spacing fors  [mm] 40 80 120 160 200 220 280
:@# Tinst
sw

126 TiSChere=
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9. Mechanical characteristics

Anchor type FHII 10 FHI 12 FHII 15 FHII 18 FH1I 24 FH1I1 28 FH 1132
pisscdCios setional o W 201 3656 560 843 157.0 2450 3530
threaded rod

Resisting moment threaded rod W [mm®] 12.7 312 623 109.2 2715 5410 935.0
Yield strength threaded rod fy [N/mm?] 640 640 640 640 640 640 640
Tensile strength threaded rod ~ f,  [N/mm?] 800 800 800 800 800 800 800

10. Load displacement curves for tension in non-cracked concrete (f . e (200) = 30 N/mm?)
0 Load [kN] 5 Load [kN] o Load [kN] 2 Load [kN]
FH1I 10 § FHII 12 FHII 15 FHII18
30 [\ 60
15
- 50 “ﬁ
// 30 //
20 40
15 30
20
1 20
5
10
5 10
0 0 T T 0 T T 0 T T T
0 5 10 20 0 5 10 15 20 0 5 10 15 20 0 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm] Displacement [mm]
Load [kN] Load [kN] Load [kN]
90 140 18
FHII 24 FHI1I 28 FH 1132
80 16
/ A=
60 / \X / 12
50 / 80 / 100 ///%/
40 60 80
30 6
40
20 4
20
10 2
0 T T T T T 0 T T T 0 T T T
0 3 6 9 12 15 18 0 5 10 15 20 0 5 10 15 20

Displacement [mm]

Displacement [mm]

Displacement [mm]

Status 05/2070

fischer=

FIXING SYSTEMS

147



fischer Heavy-duty anchor TAM
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1. Types

ey

Fire resistance-
European Technical Approval - classification

Option 7 for non-cracked concrete up to F120

TA M - with internal thread (gvz)

CALCULATION
‘-_-E w m . i: WITH

TA M-S - bolt anchor (gvz) géﬁgj?ﬁéi

TA M-T- through anchor (gvz)

Features and Advantages

European Technical Approval option 7.

Suitable for non-cracked concrete.

Suitabel for all bolts or studs with metric threads.

Surface-flush fixing allows the mounted item to be removed and refitted several times.

Plastic cap protects against contamination with drilling dust and ensures the thread remains freerunning.
Fixing easily driven in, saves effort on installation.

Three-part expansion sleeve allows even load distribution and small edge and axial spacing.

Materials
Anchor bolt:  Carbon steel, zinc plated (5 um) and passivated (gvz)

2. Ultimate loads of single anchors with large spacing and edge distance

Mean values

Anchor type TAMG TAMS TAM 10 TAM 12

gvz" gvz" gvz" gvz"

non-cracked concrete

tensionload ~ €20/25 N, [kN] 110 163 260 32.1
C50/60 N, [kN] 16.1% 263 38.7 497

shearload ~ 2C20/25 V, [kN] 6.9" 14.6%1 2149 32.9%

* Steel failure decisive
' The values apply to screws with a strength classification 8.8
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21 Influence of concrete strength

fck,cube(150)

o 25

Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fl:k, cyl fck, cube (150) fb'p = fh,c
[N/mm?] [N/mm?] [l

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/85 45 55 1.48

C50/60 50 60 1.65

3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance
Characteristic loads

Anchor type TAM6 TAMS8 TAM 10 TAM 12
guz" guz" guz" guz"
non-cracked concrete
tensionload  C20/256  Ngy [kN] 7.5 120 200 250
C50/80  Ngy [kN] 116 18.6 31.0 38.7
shearload =C20/26 Vg [kN] 5.8 117 192 298

Design loads

Anchor type TAMG6 TAMS TAM 10 TAM 12
guz" guz" guz" guz"
non-cracked concrete
tension load  €20/25  Ngg [kN] 5.0 8.0 133 16.7
C50/60  Ngg [kN] 1.1 124 20.7 258
shearload 2C20/25  Vgg [kN] 48 94 154 238

Permissible loads 2

Anchor type TAM6 TAMS TAM 10 TAM 12
guz" guz" guz" guz"
non-cracked concrete
tension load ~ €20/25 Ny, [kN] 3.6 5.7 95 119
C£50/60 Nygy [KN] 5.5 8.9 14.8 184
shearload  2C20/25 Vpo [kN] 33 6.7 11.0 17.0

" The values apply to screws with a strength classification 8.8
2 Material safety factors vy and safety factor for load y| = 1.4 are included. Material safety factor y) depends on type of anchor.
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4. Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type TAMG6 TAMS TAM 10 TAM 12

quz" gz guz" guz"
characteristic resistance Ny g [kN] 16.0 293 46.4 67.4
design resistance Npgs kN 10.7 19.5 309 44.9

' The values apply to screws with a strength classification 8.8

4.2 Pull-out/pull-through failure for the highest loaded anchor

NG
NRd,p = NRd,p : 1:b,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type TAMG TAMS8 TAM 10 TAM 12
gz guz" quz" guz"
4 non-cracked concrete
characteristic resistance Nan,p [kN] 75 12.0 20.0 250
design resistance N"Rd,p [kN] 5.0 8.0 13.3 16.7

" The values apply to screws with a strength classification 8.8

4.3 Concrete cone failure and splitting for the most unfavourable anchor
—_N° _N©
NRd,c = NRd,c ' fb,c : fs . fc NRd,sp = NRd,c : fb,c . fs,sp . fc,sp . fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type TAMG TAMS TAM 10 TAM 12
gvz" gvz" gvz " gvz "

eff. anchorage depth hef [mm] 40 45 55 70

non-cracked concrete

characteristic resistance ~ N'py . [kN] 128 15.2 206 295

design resistance N“Rd‘n [kN] 8.5 10.1 13.7 19.7

" The values apply to screws with a strength classification 8.8
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4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N
Spacing s Influence factor f [-]
TAM6 TAMS8 TAM 10 TAM 12
[mm] gvz gvz gvz gvz
80 0.83
90 0.88 0.83
100 0.92 0.87
110 0.96 091 0.75
120 1.00 0.94 0.77
135 1.00 081
150 0.84
160 086 088 4
170 0.89 0.90
180 091 0.93
190 0.93 0.95
200 0.95 0.98
210 0.98 1.00
220 1.00
i [mm] 80 90 110 160
SerN [mm] 120 135 220 210

Intermediate values by linear interpolation

4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sun
Edge distance ¢ Influence factor f [-]
TAM6 TAMS8 TAM 10 TAM 12
[mm] gvz gvz gvz gvz
50 0.87
60 1.00 0.91
65 0.97
70 1.00 0.73
90 0.86
100 0.93
110 1.00
120 1.00
Gt [mm] 50 60 70 120
Cor [mm] 60 68 110 105

Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence fal:mrfs’sp [1
TAMG TAMS TAM 10 TAM 12

[mm] gvz gvz gvz gvz

80 0.83

90 0.88 0.75

100 0.92 0.78

110 0.96 0.81 0.67

120 1.00 0.83 0.68

150 0.92 0.73

160 0.94 0.74 0.69
4 180 1.00 077 071

200 0.80 0.74

225 0.84 0.77

250 0.88 0.80

300 0.95 0.86

330 1.00 0.89

350 0.92

400 0.98

420 1.00

S [mm] 80 90 110 160

Sersp [mm] 120 180 330 420

Intermediate values by linear interpolation.

4.3.2.2 Influence of edge distance

2
C c
foqp = 0.35 + +0.6- —
Sersp S 5p
Edge distance ¢ Influence factor Ic’sp [1
TAM6 TAMS TAM10 TAM12
[mm] gvz gvz gvz gvz
50 0.87
60 1.00 0.75
70 0.83 0.59
90 1.00 0.67
100 0.71
110 0.75
120 0.79 0.68
135 0.86 0.73
150 0.93 0.78
165 1.00 0.84
185 091
200 0.96
210 1.00
Cmin mm] 50 60 70 120
Cosp (mm] 60 90 165 210

Intermediate values by linear interpolation.
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fischer Heavy-duty anchor TAM

Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2

=l <

2 -hg
Thickness h Influence factor fy, [-]
[mm] TAM6 TAMS8 TAM 10 TAM 12
100 1.16 1.07
110 1.24 1.14 1.00
140 1.45 1.34 1.17 1.00
150 1.60 141 1.23 1.05
170 1.50 1.34 1.14
210 1.50 131
240 143
260 1.50
hes [mm] 40 45 55 70 4
Noin [mm] 100 100 110 140

Intermediate values by linear interpolation.

5. Load direction: shear
5.1 Steel failure for the highest loaded anchor
Characteristic resistance and design resistance for single anchors

Anchor type TAM6 TAMS TAM 10 TAM 12
gvz" gvz" gvz" gvz"

characteristic resistance  Vpy s [kN] 58 1.7 19.2 298

design resistance Vpgs [kN] 46 9.4 164 238

" The values apply to screws with a strength classification 8.8

5.2 Pryout-failure for the most unfavourable anchor

=Nag(©) (P) =NRy ()

VRd,cp(C) =Ngg,ep(C) s - -k Vrd.ep(P) =Nrg o (P) Ty p K

Characteristic resistance and design restance for single anchors in concrete C20/25

Anchor type TAM6 TAMS TAM 10 TAM 12
guz" guz? guz" guz"

eff. anchorage depth ¢ [mm] 40 45 55 70

non-cracked concrete

characteristic resistance NDRk,cp‘C’ [kN] 128 162 206 295

design resistance NuRﬂ,Cp (C) [kN] 8.5 10.1 13.7 19.7

characteristic resistance NDRk,cp‘P) [kN] 75 12.0 20.0 25.0

design resistance NURd,cp(P) [kN] 50 8.0 133 16.7

! The values apply to screws with a strength classification 8.8

5.2.1 Influence of anchorage depth

hgt k

<60 mm 1.0

=60 mm 20

fischere=
iIscner
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fischer Heavy-duty anchor TAM
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5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

Characteristic resistance and design restance for single anchors in concrete C20/25 for edge distances c,;,

Anchor type TAM6 TAMS8 TAM 10 TAM 12
gvz" gvz" gvz " gvz "

non-cracked concrete
minimum edge distance ¢y, [mm] 50 60 70 120
characteristic resistance Vg o [kN] 68 9.1 120 263
design resistance Vg [KN] 45 6.1 8.0 175
" The values apply to screws with a strength classification 8.8
5.3.1 Influence of load direction

fay = >10
Angle ay Influence factor fo y

[

0° 1.00

16° 1.03
30° 1.13
45° 131

60° 1.64

75° 2.15
£0 2 0° <oy <90°

In case of ay > 907 it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S L M T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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fischer Heavy-duty anchor TAM

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VR4,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Np Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors

Installation details

LOSET S

e

(g

0y

Q

Q

8. Anchor characteristics
Anchor type TAMG TAMS TAM 10 TAM 12

gvz gvz gvz gvz
diameter of thread M6 M8 M 10 M12
nominal drill hole diameter dy [mm] 10 12 15 18
drill depth type TA M; TA M-S hy [mm] 65 70 90 105
drill depth type TAMT iy [mm] 90 95 110 120
effective anchorage depth hef [mm] 40 45 55 70
clearance-hole in fixture to be attached type TAM; TAMSS  dy [mm] =7 =9 =12 =14
clearance-hole in fixture to be attached type TA M-T d; [mm] <12 <14 <18 =20
wrench size type S; T N [mm] 10 13 17 19
required torque Tinst ~ [Nm] 10 20 40 75
min. thickness of concrete member Nmin [mm] 100 100 110 140
minimum spacing Sim [mm] 80 90 110 160
minimum edge distances Crmin [mm] 50 60 70 120

=<1

CT inst

N}

L\/'f CTmst

SW
hi TAM/TAM-S tq ‘ TAM-T
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fischer Heavy-duty anchor TAM

Anchor design according to ETA

9. Mechanical characteristics
Anchor type TAM6 TAMS TAM10 TAM 12

gvz gvz gvz gvz
stressed cross sectional area screw A [mm?] 20.1 36.6 58.0 84.3
resisting moment screw W [mm’] 12.7 312 62.3 109.2
yield strength screw fy [N/mm?] 640 640 640 640
tensile strength screw fy [IN/mm?] 800 800 800 800

4
-
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fischer Hammerset anchor EA 1l
Anchor design according to ETA

1. Types

European Technical Approval - For multiple fixings of
Option 7 for ked icati

cracked concrete

EA Il - Hammerset anchor (gvz)

APPROVED
from thread M 10
EA Il - Hammerset anchor (A4)

CALCULATION
WITH

COMPUFIX

CALCULATION
SOFTWARE

Features and Advantages

® European Technical Approval option 7.

® Suitable for non-cracked concrete.

® Low setting depth reduces drilling time and facilitates cost-effective mounting.
® Surface flush anchor permits multiple releasing and fixing of the fixture.

Materials
Anchor: Carbon steel, zinc plated (5 pm) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4

2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type EA I M6 EA Il M8 EAIIM8x40 | EAIIM10x30 | EAIIM10 EAlIM12 EAIIM16 EAllM20

gvz”‘ A2 gvz”‘ AQ2 gvz"‘ A4? gvz"‘ AQ2 gvz”‘ A4? gvz”‘ A4? gvz”‘ A4? g“n‘ AQ2
non-cracked concrete
tension load  2C€20/25 Ny [kN] | 10.1* | 110 | 101 | 101 [ 170 | 170 | 101 ) 110 | 17.1 | 17.1 | 239 | 239 | 354 | 364 | 483 | 483
shearload ~ 2C€20/25 V, [kN] | 60 | 77 | 86 | 98 | 86 | 98 | 109 | 124 | 109 | 125 | 198 | 226 | 324 | 369 | 514 | 586
*) Steel failure decisive
" The values apply to screws with a strength classification 5.8
I The values apply to screws with a strength classification A4 - 70
21 Influence of concrete strength
f = fck,cube(150)

b 25
Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
Tek, eyl fek, cube (150) fop=To,c
[N/mm?] [N/mm?] [l

£20/25 20 25 1.00
25/30 25 30 1.10
€30/37 30 37 1.22
C40/50 40 50 141
C45/55 45 55 1.48
C50/60 50 60 1.65
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3. Characteristic, design and permissible loads of single anchors with large
spacing and edge distance

Characteristic loads

Anchor type EANMG* | EAIMS* | EANIMSx40 | EAIIM10x30* | EANM10 | EANIM12 | EANM16 | EANIM20

gvz 1 ‘ MZ) wz!) ‘ A4 2) gvz 1 MZ) !]Vl” A4Z] gvz 1 A4Z) gvz ) MZ] gvz Ll A4Z) gvz 1 A42)

non-cracked concrete

tensionload  C20/25 Ngy [kN] 8.3 8.3 12.8 8.3 128 17.8 264 36.1
€50/60 Ng [kN]| 10.1 | 12.8 12.8 172 | 198 12.8 19.8 2786 409 56.9
shear load C20/25 Vg [kN]| 5.0 | 7.0 8.3 8.6 98 8.3 109 | 124 17.8 320 | 370 | 51.0 | 59.0

C50/60 Vg [kN]| 50 | 7.0 | 86 ‘ 9.8 86 98 1[].9‘ 124 | 109 | 124 19.8‘22.5 320 | 370 | 51.0 | 59.0

Design loads
Anchor type EA Il M6* EA Il M8* EAIIM8x40 | EAIIM10x30* | EAIIM10 EAlIM12 EAlIM16 EAIIM20

gz | A2 | guz? ‘ A2 | guz" | AG?D | guz" ‘ Vel gvz"‘ A4? | guz ‘ A4? | guz" | A4? | guz" | AG2
non-cracked concrete ‘

tensionload  €20/25 Npy [kN] 55 55 85 55 85 1.9 17.6 240

C50/60 Ngg [KN]| 6.7 | 7.5 8.6 115 | 131 8.6 13.2 184 213 372 4
shear load C20/25 Vpq [kN]| 40 | 45 5.5 6.9 18 5.5 8.5 1.9 256 | 296 | 408 | 47.2

C50/60 Vpy [kN]| 40 | 45 | 69 ‘ 78 6.9 78 8.6 8.7 ‘ 99 | 158 ‘ 18.1 | 266 | 296 | 408 | 472

Permissible loads *'
Anchor type EA Il M6* EAll M8* EAIIM8x40 | EAIIM10x30* | EAIIM10 EAlIM12 EAlIM16 EAIIM20

gvz" | A2 | guz ‘ A4? | guz" | AG? | gquz" | A4? | guz" ‘ A2 | guz?! ‘ A4? | guz" | AG? | guz" | A42
non-cracked concrete ‘

tensionload € 20/25 Npgpy [kN] 39 3.9 6.1 39 6.1 85 12.6 17.2
C50/60 Npery [KNJ| 48 | 54 6.1 8.2 93 6.1 9.4 131 19.5 266

shear load C20/25 Vyery [kN]| 29 | 32 39 49 5.6 39 6.1 8.5 183 | 211 | 29.1 | 337
C50/60 Vyer [KN]| 29 | 32 | 48 56 49 5.6 6.1 6.2 7.1 13 ‘ 129 | 183 | 21.1 | 291 | 337

*

Use restricted to anchoring of structural components which are statically indeterminate.

The values apply to screws with a strength classification 5.8

The values apply to screws with a strength classification A4 - 70

Material safety factors yy and safety factor for load y = 1.4 are included. Material safety factor y); depends on type of anchor.
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4, Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type EA Il M6* EA I M8* EA 11 M8x40 EA Il M10x30*

gvz A4 gvz A4 gvz A4 gvz A4
screw strength class 46| 56 | 58| 88 |A470| 46 | 56 | 5.8 | 8.8 |A470| 4.6 | 66 | 5.8 | 8.8 |A470| 46 | 56 | 6.8 | 8.8 |A470
characteristic resistance  Ngy s [KN]| 8.0 [ 10.1|10.1| 135| 14.1| 146|183 |172|17.2| 19.6| 14.6| 183 | 17.2| 172 19.6|232|29.0| 21.8| 21.8 | 249
design resistance Npgs [kNJ| 40| 61| 67| 90| 76| 73|92 |11.5(11.6/13.1| 73| 92 |11.6|11.5]13.1|116|145|145|145| 166
Anchor type EAIIM10 EAIIM12 EAIIM16 EA 1l M20

gvz A4 gvz A4 gvz A4 gvz A4
screw strength class 46 | 56 | 58 | 8.8 |A470 4.6 | 5.6 | 658 | 8.8 |[A470| 46 | 56 | 58 | 8.8 |A470| 46 | 56 | 5.8 | 8.8 |A470
characteristic resistance  Npy s [kN]| 23.2 | 29.0 | 21.8|21.8|24.9|33.7 | 42.1|39.6| 39.6| 45.1|62.7 | 78.3 | 64.7 | 64.7 | 73.8| 97.9|122.4/102.8/102.8{117.2
design resistance Npgs [kNJ| 11.8| 145|145\ 1456|166 16.9|21.1| 264|264 | 30.1|31.4|39.2|43.1|43.1|49.2|490|612|685|685|78.1

Use restricted to anchoring of structural components which are statically indeterminate.

4 4.2 Pull-out/pull-through failure for the highest loaded anchor

N
NRd,p - NRd,p'fb,p

Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type EA Il M6* EAIIM8* | EAIIM8x40 | EAIIM10x30* | EAIIM10 EAlIM12 EAlIM16 EAIIM20
gvz | Ad | gwz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

non-cracked concrete
characteristic resistance Ny, [kN] 8.3 8.3 128 8.3 12.8 178 264 36.1
design resistance Nggp [kN] 55 5.5 85 5.5 85 119 17.6 240

Use restricted to anchoring of structural components which are statically indeterminate.

4.3 Concrete cone failure and splitting for the most unfavourable anchor
—N¢° _NO

NRd,c = NRd,c ! 1:b,c ' fs : fc NRd,sp = NRd,c ’ fb,c : fs,sp : fc,sp : 1:h

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type EA Il M6* EAIIM8* | EAIIM8x40 | EAIIM10x30* | EAINIM10 EAlIM12 EANIM16 EAlIlM20
gvz ‘ A4 | gvuz ‘ A4 gvz ‘ A4 gvz ‘ Ad gvz ‘ A4 gvz ‘ A4 gvz A4 gvz A4

eff. anchorage depth hef [mm] 30 30 40 30 40 50 65 80

non-cracked concrete

characteristic resistance  N°p o [kN] 8.3 8.3 12.8 8.3 12.8 17.8 264 36.1

design resistance Npgc  [kN] 55 55 8.5 55 8.5 1.9 178 24.0

Use restricted to anchoring of structural companents which are statically indeterminate.
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Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing s Influence factor f [-]

EA Il M6* EA I M8* EAIIM8x40 | EAIIM10x30* EAlIM10 EAlIM12 EAlIM16 EAlIM20
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
65 0.86
70 0.89
75 0.92
80 0.94
85 0.97 0.97
90 1.00 1.00
95 1.00 0.90 0.90
110 0.96 0.96 4
120 1.00 1.00
145 0.98
150 1.00
180 0.96
190 0.99 0.90
195 1.00 0.91
220 0.96
240 1.00
S [mm] 65 95 95 85 95 145 180 190
Ser [mm] 90 90 120 90 120 150 195 240
Intermediate values by linear interpolation.
* Use restricted to anchoring of structural components which are statically indeterminate.
4.3.1.2 Influence of edge distance

2
fo =036+ ——+ 06—
Ser N SaN

Edge distance ¢ Influence factor f;, [-]

EA Il M6* EA I M8* EAIIM8x40 | EAIIM10x30* EAlIM10 EAlIM12 EAlIM16 EAlIM20
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
115 1.00
140 1.00 1.00 1.00
160 1.00
200 1.00
240 1.00
280 1.00
Gt [mm] 115 140 140 140 160 200 240 280
CorN [mm] 45 45 60 45 60 75 97 120
Intermediate values by linear interpolation.

Use restricted to anchoring of structural components which are statically indeterminate.
-
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fog =|1.0* 0.5
Sersp
Spacing s Influence factor Is.sp [1
EA Il M6* EA Il M8* EAIIM8x40 | EAIIM10x30* EAIIM10 EAlIM12 EAIIM16 EAIIM20
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
65 0.65
75 0.68
85 0.70 0.70
95 0.73 0.73 0.67 0.73 0.65
110 0.76 0.76 0.70 0.76 0.67
130 0.81 0.81 0.73 0.81 0.70
145 0.85 0.85 0.76 0.85 0.73 0.71
4 160 0.88 0.88 0.79 0.88 0.75 0.73
180 0.93 0.93 0.82 0.93 0.78 0.76 0.70
190 0.85 0.95 0.84 0.95 0.80 0.77 0.71 0.67
210 1.00 1.00 0.88 1.00 0.83 0.80 0.73 0.69
250 0.95 0.89 0.86 0.77 0.72
280 1.00 0.94 0.90 0.81 0.75
320 1.00 0.96 0.85 0.79
350 1.00 0.88 0.81
400 0.94 0.86
456 1.00 091
500 0.95
560 1.00
Smin [mm] 65 95 95 85 95 145 180 190
Sersp [mm] 210 210 280 210 320 350 455 560

Intermediate values by linear interpolation.
Use restricted to anchoring of structural components which are statically indeterminate.

4.3.2.2 Influence of edge distance

2
fogp =035+ ——+ 0.6 —
Sorsp Sorsp

Edge distance ¢ Influence factor fc’sp [1

EA Il M6* EA Il M8* EAIIM8x40 | EAIIM10x30* EAlIM10 EAlIM12 EAIIM16 EA Il M20
[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
115 1.00
140 1.00 1.00 1.00
160 1.00
200 1.00
240 1.00
280 1.00
B [mm] 115 140 140 140 160 200 240 280
Cersp [mm] 105 105 140 105 160 175 227 280

*

Use restricted to anchoring of structural components which are statically indeterminate.
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4.3.2.3 Influence of concrete thickness

2
3
f=| N 1.5
2-hy
Thickness h Influence factor fy []
EA Il M6* EA I M8* EAIIM8x40 | EAIIM10x30* EAlIM10 EAlIM12 EANIM16 EA Il M20

[mm] gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
100 141 141 1.16
110 1.50 1.50 1.24
120 131 1.50 131 1.13
140 145 1.45 1.25
150 1.31
160 1.37 1.15
190 1.50 1.29
200 1.33 1.16
220 142 1.24 4
240 1.50 1.31
260 1.38
280 145
300 1.50
hef [mm] 30 30 40 30 40 50 65 80
hoin [mm] 100 100 100 120 120 120 160 200
Intermediate values by linear interpolation.
* Use restricted to anchoring of structural components which are statically indeterminate.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type EA Il M6* EAll M8* EA 1l M8x40 EA Il M10x30*

gvz A4 gvz A4 gvz A4 gvz A4
screw strength class 46 | 56 | 58 | 8.8 |A4-70| 4.6 | 5.6 | 6.8 | 8.8 |[A470| 46 | 56 | 58 | 8.8 |A4-70| 46 | 56 | 5.8 | 8.8 |A470
characteristic resistance Vg, [kN]| 40 | 50 | 50 | 68 | 7.0 | 73 | 92 | 86 | 86| 98| 73 | 92 | 86 | 86 | 98 | 11.6| 145|109/ 109|124
design resistance Vpgs [kNI| 24| 30| 40| 54| 45|44\ 55|69(69|78|44|55)69|69|78|69|87|87)|87|399
Anchor type EAlIM10 EAlIM12 EAlIM16 EAlIM20

gvz A4 gvz A4 gvz A4 gvz A4
screw strength class 46 | 56 | 58 | 8.8 |A470 4.6 | 5.6 | 6.8 | 8.8 |A470| 46 | 56 | 58 | 8.8 |A4-70| 46 | 56 | 5.8 | 8.8 |A470
characteristic resistance Vg, [kN]| 116|145/ 10.9| 10.9| 124 | 16.9|21.1|19.8| 19.8| 22.6| 31.0| 39.0 | 32.0| 32.0 ( 37.0 | 43.0| 61.0| 61.0| 51.0 | 59.0
design resistance Vpgs [kNI| 89| 87| 87| 87|98 |10.1|126| 158|158 18.1|186|23.4|256|256|29.6(29.3|36.5(408 408|472
* Use restricted to anchoring of structural components which are statically indeterminate.
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5.2 Pryout-failure for the most unfavourable anchor

VRd,cp(C) = Ngd,cp(c) : fb,c : fs : fc -k VRd,cp(p) = Ngd, cp(p) ’ fb,p -k

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type EA Il M6* EAIIM8* | EAIIMS8x40 | EAIIM10x30* | EAINIM10 EAlIM12 EAIIM16 EAIIM20
gvz ‘ A4 | guz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz ‘ A4 gvz A4
eff. anchorage depth ~ heg [mm] 30 30 40 30 40 50 65 80
non-cracked concrete
characteristic resistance NDHk,cp‘C' [kN] 8.3 8.3 12.8 8.3 12.8 17.8 264 36.1
design resistance NUHd,cp(E’ [kN] 55 55 8.5 55 8.5 119 178 24.0
characteristic resistance NDHk,np‘p) [kN] 8.3 8.3 128 8.3 128 178 26.4 36.1
design resistance N“Rdeip) [kN] 55 55 8.5 55 8.5 119 176 24.0

Use restricted to anchoring of structural components which are statically indeterminate.

5.2.1 Influence of anchorage depth

4 ' K

<60 mm 1.0
=60mm 20
5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c — VRd,c 'fb,c : fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c i,

Anchor type EA Il M6* EAIIM8* | EAIIMS8x40 | EAIIM10x30* | EAINIM10 EAlIM12 EAIIM16 EAIIM20
gvz ‘ A4 | guz ‘ A4 gvz A4 gvz Ad gvz A4 gvz A4 gvz A4 gvz A4

non-cracked concrete

minimum edge distance ¢y, [mm] 115 140 140 140 160 200 240 280

characteristic resistance  V'gy . [kN] 20.1 21.0 279 215 343 49.1 67.2 87.5

design resistance Vorge  [KN] 134 18.0 18.6 18.3 228 32.7 44.8 58.3

Use restricted to anchoring of structural companents which are statically indeterminate.

5.3.1 Influence of load direction

fot, v

Angle oy Influence factor f, \/
[

0° 1.00

16° 1.03
30° 113 .
45° 1.31
60° 1.64
75° 2.15
90° 250 0° <oy =90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=1 n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S L M T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2,89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VR4,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

4
O ¥ 0 270 -~ ¥ 0
ol 060N 0] i S8
T

cum V.0 IGe0;

Al

8. Anchor characteristics
Anchor type EA Il M6 EAIIM8 | EAIIM8x40 | EAIIM10x30 | EAIIM10 EAIIM12 EAIIM16 EAlIM20
gvz ‘ Ad | gvz | A | gz | A4 | gz | A4 | gz | A4 | gvz | A4 | gz | A4 | gvz | A4
diameter of thread M6 M8 M8 M 10 M 10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 8 10 10 12 12 15 20 25
drill depth hy  [mm]| 232 233 =43 =33 243 =54 =70 =85
effective anchorage depth her  [mm] 30 30 40 30 40 50 65 80
clearance-hole in fixture to be attached d; [mm] =7 <9 <9 <12 <12 =14 <18 =22
screw penetration depth lsmin/lsmay [mml| 26/=13 | 28/<13 | 28/<13 | 210/=13 | 210/s17 | 212/s22 | 216/s28 | 220/=34
required torque max. Tipg  [Nm] 4 8 8 15 15 35 60 120
minimum thickness of concrete member hy; [mm] 100 100 100 120 120 120 160 200
minimum spacing Smin  [mm] 65 95 95 85 95 145 180 190
minimum edge distances Cin  [mm] 115 140 140 140 160 200 240 280
max.
i Tinst
M
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Notes
9. Mechanical characteristics
Anchor type EAII M6 EAIIM8 | EAIIM8x40 | EAIIM10x30 | EAIIM10 | EAIIM12 | EANIM16 | EAlIM20
gvz ‘ A4 | gvz ‘ A4 | gz | Ad | gwuz A4 | gvz | Ad | gz | A4 | gz | A4 | gz | A4
stressed cross sectional area sleeve Ay [mm?’] 23.7 30.1 30.1 383 38.3 69.4 113.6 180.3
stressed cross sectional area screw  Ag - [mm?] 20.1 36.6 36.6 58.0 58.0 84.3 167.0 2450
resisting moment sleeve * W [mm’] 40.3 706 70.6 1169 115.9 2420 527.6 1044.9
resisting moment screw W [mm?] 12.7 312 312 62.3 62.3 109.0 216.7 540.3
yield strength sleeve fy [N/mm?)| 455 | 520 | 485 | 520 | 455 | 520 | 455 | 520 | 455 | 520 | 455 | 520 | 4565 | 520 | 455 | 520
tensile strength sleeve fy  [N/mm?]| 570 | 850 | 570 | 650 | 570 | 650 | 570 | 650 | 570 | 650 | 670 | 650 | 570 | 650 | 570 | 650
Begin of expansion element
4
-
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Anchor design according to ETA

1. Types

FHBII-L

FHB II-P - Resin capsule

L e | Fire resistance
. . . lassificati
FHB 1I-PF Quick Version - Resin capsule classification
R120
4 European Technical Approval — ;“u":":::‘
Features and Advantages Option 1 for cracked concrete

® European Technical Approval option 1.
® Two setting methods: With FHB II-P resin capsule or with FIS - HB injection system.
® Simple push-through installation for optimum handling. s
® Suitability for cracked concrete ensures maximum safety. SALCIITON
® Low-expansion function allows cost-efficient fixing with small edge and axial spacing.
® FHB II-PF Resin capsule allows quickest curing e.g. 2 min > 20 °C.
Materials
Anchor rod: Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
Injection mortar: Vinylester resin (styrene-free), quartz sand and hardener
Resin capsule: Vinylester resin (styrene-free), quartz sand and hardener
2. Ultimate loads of single anchors with large spacing and edge distance "
Mean values
Anchor type FHB 11 8x60 FHB 11 10x60 FHB 11 10x95 FHB Il 12x75 FHB 11 12x120
gvz‘A4‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘All‘C

non-cracked concrete, temperature range - 40 °C to + 50 °C
tension load €20/25 N, [kN] 21.97 21.94 344" 34.4% 49.8%

C50/60 N, [kN] 21:9% 21:94 34.4% 34.4% 49.8%
shearload ~ =C20/25 V, [kN] [ 16.0 | 21.4 | 206" | 213" 28.9*“ 3027 | 2499 | 32.97 | 33.9% | 29.8* | 39.1% | 43.8* | 42.4%1 | 49.0% | 48.8"
cracked concrete, temperature range - 40 °C to + 50 °C
tension load C20/25 N, [kN] 19.6 21.9% 344 30.7 49.8%

C50/60 N, [kN] 21.9% 21.9% 344 34.4% 49.8*
shearload ~ =C20/25 V, [kN] [ 16.0 | 21.4* | 206" | 213" | 26.9" | 30.2" | 24.8" | 32.9" | 33.9" | 29.8" | 39.1" | 43.8" | 42.4" | 490" | 48.8"
Anchor type FHB Il 16x95 FHB 11 16x160 FHB 11 20x210 FHB 11 24x170

gvz A4 c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c

non-cracked concrete, temperature range - 40 °C to + 50 °C
tension load €20/25 N, [kN] 61.6" 96.6 137.6% 128.5%

€50/60 N, [KkN] 61.6% 96.6% 137.6% 128.5%
shearload  2C20/25 v, [N | 8187 | 77.97 | 8587 | 7267 | 8927 | 917 | 11617 | 13347 | 14847 | 12717 | 15167 | 17577
cracked concrete, temperature range - 40 °C to + 50 °C
tension load €20/25 N, [kN] 438 95.6 137.6% 104.74

€50/60 N, [kN] 61.6% 96.6™ 137.6% 128.5%
shearload ~ =C20/25 V, [kN] | 6167 ‘ 77.9% ‘ 85.8" 726" ‘ 89.27 ‘ 91.79 116.1% | 1334* | 1484% | 127.17 | 161.6% | 175.7%
" The loads apply to temperatures in the substrate in the area of the resin T < + 50 °C. *I Steel failure decisive
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Anchor design according to ETA

21 Influence of concrete strength

f = ck, cube(150)
b,c
25

Concrete strength classes Cylinder compressive strength Cube compressive strength Influence factor
fck, cyl fck, cube (150) fb'p = fh,c
[N/mm?] [N/mm?] [l

£20/25 20 25 1.00

£25/30 25 30 1.10

€30/37 30 37 1.22

C40/50 40 50 141

C45/85 45 55 1.48

C50/60 50 60 1.65

3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance ?
Characteristic loads
Anchor type FHB 11 8x60 | FHB1110x60 | FHB II 10x95 | FHB 11 12x75 | FHB1112x120| FHB1116x95 | FHB 11 16x160] FHB Il 20x210 | FHB II 24x170

uvx‘A‘i‘C gvz‘M c gvz‘All‘C gvz‘A4‘C uvx‘All‘C gvz‘M‘c gvz‘All‘c gvx‘M‘c gvx‘M‘c

non-cracked concrete, temperature range - 40 °C to + 50 °C

tension load
€20/25 Ngy [kN] 21.9 219 344 32.7 498 46.7 96.6 1376 117
€50/60 Ngy [kN] 219 21.9 344 344 498 61.6 96.6 1376 1285
shear load

2020/25 Vg [kN]‘H.Z‘ 14.6 \m.a\ 232 ‘20.8‘ 232 \27.3\ 337 \30.3\ 33.7 ‘50.8‘ 62.7 ‘56.3‘ 62.7 ‘87.9‘ 97.9 \114.2\124.5\141.0

cracked concrete, temperature range - 40 °C to + 50 °C

tension load
£20/25 Ngy [kN] 16.7 16.7 333 234 473 333 72.9 109.6 79.8
£50/60 Ngy [kN] 219 219 344 344 498 51.6 96.6 1376 1236

shear load
2020/25 Vg ([132] 146 |188] 232 |208] 232 |m3| 37 |w03] 337 [508] 627 |563] 627 [879] 97.9 [1142i245)1410

Design loads

Anchor type FHB 118x60 | FHB 1110x60 | FHB I 10x95 | FHB 11 12x75 | FHB 11 12x120| FHB I 16x95 | FHB Il 16x160 | FHB 11 20x210| FHB Il 24x170
gvz‘Ad.‘B gvz‘M C |gv A4‘ @® gvz‘All‘ @® gvz‘Ad.‘ ® gvz‘M‘ c gvz‘All‘ ® gvz‘M.‘ ® gvz‘Ad.‘ ®
ked p range - 40 °C to + 50 °C
tension load
C20/25 Npg (kNI 146 146 29 218 332 311 64.4 917 745
C50/60 Npg (kNI 146 1456 229 229 332 411 64.4 917 857

shear load
2020/25 Vpy ([108] 117 |150] 186 |166] 186 |218] 270 |#2] 270 |406] 502 450 502 |[703] 783 |914]8956[1128

cracked concrete, temperature range - 40 °C to + 50 °C

tension load

£20/25 Npg [kN] 1.2 1.2 22.2 15.6 315 22.0 48.6 73.0 53.2

C50/80 Npg [kN] 14.6 ‘ 14.6 ‘ 229 ‘ 229 ‘ 332 ‘ 344 ‘ 64.4 ‘ 91.7 ‘ 824
shear load

€20/25 Vgq [kN]|10.6) 11.7 (150| 186 [166| 186 |218| 270 |(242| 270 |406| 444 (450 502 (703 783 |91.4/99.6/108.4
2C30/37 Vgy [kNJ|T0.8| 117 150 186 |166| 186 (218 270 |242| 270 |406| 502 |450| 502 |703| 783 |91.4/99.6(1128

Permissible loads see next page.
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance ?
Permissible loads '
Anchor type FHB 11 8x60 | FHB1110x60 | FHB II 10x95 | FHB 11 12x75 | FHB1112x120| FHB1116x95 | FHB 11 16x160] FHB Il 20x210 | FHB Il 24x170

uvz‘All‘C gvz‘M c gvz‘All‘C gvz‘A4‘C uvx‘All‘C gvz‘M‘c gvz‘All‘c gvx‘M‘c gvz‘A4‘ c

non-cracked concrete, temperature range - 40 °C to + 50 °C

tension load
€ 20/25Npgrpy [kN]| 104 104 16.4 15.6 23.7 22.2 46.0 65.5 53.2
€ 50/60 Nygrpy [kNJ| 104 104 16.4 16.4 23.7 29.3 46.0 65.5 61.2
shear load

2C20/26 Voo | 75| 83 [107] 133 |119] 133 |166| 183 [173] 193 |200| 358 [322| 358 |[602| 569 |653|71.1[806

cracked concrete, temperature range - 40 °C to + 50 °C

tension load
€ 20/25 Npgrpy [kN]| 8.0 8.0 159 111 225 159 347 52.2 38.0
€ 50/60 Nygrpy [kNJ| 104 104 16.4 16.4 23.7 246 46.0 65.5 58.9
4 shear load
C20/25Vyern [KNJ| 7.5| 83 1107 133 |11.9) 133 |166) 193 |17.3) 183 |280| 317 |322| 358 |50.2| 658 |663|71.1|76.0
2030/37 Vyry [KN]| 7.5| 83 |107) 133 |11.8] 133 [156| 193 |173] 183 |290) 358 |322| 368 |60.2] 569 |653|71.1/80.6

!l Material safety factors yy and safety factor for load y| = 1.4 are included. Material safety factor yy; depends on type of anchor.
21 The loads apply to temperatures in the substrate in the area of the resin T< + 50 °C.

4. Load direction: tension <I>

41 Steel failure for the highest loaded anchor
Characteristic resistance and design resistance for single anchors
Anchor type FHBII FHB I FHB I FHB I FHBII FHB I FHB I FHBII FHBII
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘All‘ c gvz‘A4‘ c gvz‘Atl‘ Cc gvz‘Atl‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘A4‘ c
characteristic resistance NHk,s [kN] 219 219 344 344 498 61.6 96.6 1376 128.5
design resistance Npgs (kNI 14.6 146 22.9 22.9 332 411 64.4 91.7 85.7

4.2 Pull-out/pull-through failure for the highest loaded anchor

NG
NRd,p - NRd,p'fb,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FHB Il FHBII FHBII FHB Il FHBII FHBII FHBII FHB Il FHB I

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘ AA‘ c gvz‘ A4‘ c gvz‘All‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ AA‘ c gvz‘ AA‘ c gvz‘ A4‘ c
eff. anchorage depth hef [mm] 60 60 95 75 120 95 160 210 170
ked , temp range -40 °C to + 50 °C

characteristic resistance Nan,p [kN] 234 234 46.7 32.7 66.3 46.7 102.0 1634 117

design resistance N’ggp [KN] 156 166 311 21.8 44.2 311 68.0 102.3 745

cracked concrete, temperature range - 40 °C to + 50 °C

characteristic resistance N"Rk,p [kN] 16.7 16.7 3818 234 473 333 729 109.6 79.8

design resistance N'ggp [KN] 1.2 112 22.2 15.6 315 222 486 73.0 53.2

-
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4.3 Concrete cone failure and splitting for the most unfavourable anchor

NRd,c = NoRd,c ’ fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FHBI FHB Il FHBII FHBII FHBII FHB Il FHBII FHBI FHBI
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170

gvz‘All‘ H gvz‘M-‘ c gvz‘A4‘ c gvz‘All‘ c gvz‘All‘ c gvz‘M-‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘A‘l‘ c

eff. anchorage depth hef [mm] 60 60 95 75 120 95 160 210 170

non-cracked concrete, temperature range - 40 °C to + 50 °C

characteristic resistance Nan,c [kN] 234 234 46.7 32.7 66.3 46.7 102.0 1534 11.7

design resistance Nan,c [kN] 15.6 156 311 218 442 311 68.0 102.3 745

cracked concrete, temperature range - 40 °C to + 50 °C

characteristic resistance Nan,c [kN] 16.7 16.7 3818 234 473 333 729 109.6 79.8

design resistance Nrac kNI 1.2 1.2 22.2 15.6 315 22.2 48.6 73.0 53.2

! The loads apply to temperatures in the substrate in the area of the resin T < + 50 °C.

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

i, =10+ |05

Seor N
Spacing s Influence factor f []

FHB 11 8x60 | FHB 11 10x60 | FHB 11 10x95 | FHB Il 12x75 |FHB Il 12x120 | FHB 11 16x95 | FHB Il 16x160 | FHB Il 20x210 | FHB Il 24x170

[mm] gvz‘M‘c gvz‘A4‘(: gvz‘M‘C gvz‘A4‘C gvz‘All‘C gvz‘M‘C gvz‘M‘c gvz‘M‘C gvz‘A4‘C
40 0.61 0.61 0.57 0.59
50 0.64 0.64 0.59 0.61 0.57 0.59
70 0.69 0.69 0.62 0.66 0.60 0.62 0.57
80 0.72 0.72 0.64 0.68 0.61 0.64 0.58 0.58
90 0.75 0.75 0.66 0.70 0.63 0.66 0.59 0.57 0.59
150 0.92 0.92 0.76 0.83 0.71 0.76 0.66 0.62 0.65
180 1.00 1.00 0.82 0.90 0.75 0.82 0.69 0.64 0.68
225 0.89 1.00 0.81 0.89 0.73 0.68 0.72
285 1.00 0.90 1.00 0.80 0.73 0.78
360 1.00 0.88 0.79 0.85
400 0.92 0.82 0.89
450 0.97 0.86 0.94
480 1.00 0.88 0.97
510 0.90 1.00
550 0.94
630 1.00
i [mm] 40 40 40 40 50 50 70 90 80
Ser [mm] 180 180 285 225 360 285 480 630 510

Intermediate values by linear interpolation.
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4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sa N
Edge distance ¢ Influence factor f; [-]
FHB118x60 | FHB 11 10x60 | FHB I1 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB I1 20x210 | FHB Il 24x170

[mm] gvz‘M.‘C gvz‘All‘c gvz‘AA‘C gvz‘All‘C gvz‘All‘C gvz‘M.‘C gvz‘All‘c gvz‘M.‘C gvz‘All‘C

40 0.60 0.60 0.50 0.55

50 0.67 0.67 0.64 0.60 0.50 0.54

70 0.83 0.83 0.63 0.72 0.57 0.63 0.51

80 091 0.91 0.68 0.78 0.60 0.68 0.53 0.62

90 1.00 1.00 0.73 0.85 0.64 0.73 0.56 0.51 0.55

115 0.85 1.00 0.73 0.85 0.62 0.55 0.61

145 1.00 0.85 1.00 0.71 0.61 0.68

180 1.00 0.81 0.68 0.78
4 200 0.87 0.73 0.83

240 1.00 0.82 0.95

255 0.85 1.00

285 0.93

315 1.00

Crnin [mm] 40 40 40 40 50 50 70 90 80

Cor [mm] 90 90 143 113 180 143 240 315 255

Intermediate values by linear interpolation.

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

S
fog =|1.0+ 0.5
St ,Sp
Spacing s Influence factor fs,sp [1
FHB 11 8x60 | FHB 11 10x60 | FHB1110x95 | FHB Il 12x75 |FHB Il 12x120 | FHB I1 16x95 | FHB Il 16x160 | FHB Il 20x210 | FHB Il 24x170
[mm] gvz‘All‘c gvz‘A4‘c gvz‘M‘C gvz‘Atl‘C gvz‘A4‘c gvz‘All‘c gvz‘A4‘c gvz‘M‘c gvz‘All‘C
40 0.57 0.57 0.54 0.57
50 0.58 0.58 0.55 0.58 0.54 0.57
70 0.62 0.62 0.57 0.62 0.56 0.60 0.56
80 0.63 0.63 0.89 0.63 0.57 0.62 0.57 0.58
90 0.65 0.65 0.89 0.65 0.58 0.63 0.58 0.57 0.59
150 0.75 0.75 0.66 0.75 0.63 0.72 0.63 0.62 0.65
200 0.83 0.83 0.71 0.83 0.67 0.79 0.67 0.66 0.70
250 0.92 0.92 0.76 0.92 0.71 0.87 0.72 0.70 0.75
300 1.00 1.00 0.82 1.00 0.75 0.94 0.76 0.74 0.79
340 0.86 0.78 1.00 0.79 0.77 0.83
400 0.92 0.83 0.84 0.82 0.89
475 1.00 0.90 0.91 0.88 0.97
510 0.93 0.94 0.90 1.00
580 0.98 1.00 0.96
600 1.00 0.98
630 1.00
i [mm] 40 40 40 40 50 50 70 90 80
Scisp [mm] 300 300 475 300 600 340 580 630 510

Intermediate values by linear interpolation.
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4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence factor f,:.sp [1
FHB118x60 | FHB 11 10x60 | FHB I1 10x95 | FHB 11 12x75 |FHB 11 12x120 | FHB Il 16x95 | FHB Il 16x160 | FHB I1 20x210 | FHB Il 24x170
[mm] gvz‘M.‘C gvz‘A4‘C gvz‘All‘C gvz‘Ad.‘C gvz‘All‘C gvz‘M.‘C gvz‘All‘c gvz‘AA‘C gvz‘All‘C
40 0.49 049 0.44 0.49
50 0.63 0.53 0.46 0.563 0.44 0.51
70 0.62 0.62 0.51 0.62 0.47 0.58 0.48
80 0.66 0.66 0.54 0.66 0.49 0.62 0.50 0.62
90 0.70 0.70 0.56 0.70 0.51 0.66 0.52 0.51 0.55
120 0.85 0.85 0.64 0.85 0.57 0.78 0.58 0.56 0.62
150 1.00 1.00 0.73 1.00 0.64 0.91 0.65 0.62 0.70
170 0.78 0.68 1.00 0.69 0.66 0.75
238 1.00 0.84 0.86 0.82 0.95 4
255 0.88 0.91 0.85 1.00
290 0.97 1.00 0.94
300 1.00 0.96
315 1.00
Crin [mm] 40 40 40 40 50 50 70 90 80
Cersp [mm] 150 150 238 150 300 170 290 315 255

Intermediate values by linear interpolation.

4.3.2.3 Influence of concrete thickness

2

3
fo| D <15

2-hy

Thickness h Influence factor fy, [-]
[mm] FHB 11 8x60 | FHB 11 10x60 | FHB1110x95 | FHB I 12x75 |FHB Il 12x120 | FHB 11 16x95 | FHB Il 16x160 | FHB 11 20x210 | FHB Il 24x170
100 0.89 0.89
120 1.00 1.00 0.86
140 1.1 .1 0.82 0.96
150 1.16 1.16 0.85 1.00 0.85
170 1.26 1.26 0.93 1.09 0.79 0.93
220 1.50 1.50 1.10 1.29 0.94 1.10 0.78
240 1.17 1.37 1.00 1.17 0.83 0.79
280 1.29 1.50 (ANl 1.29 0.91 0.76 0.88
350 1.50 1.29 1.50 1.06 0.89 1.02
400 141 1.16 0.97 1.1
440 1.60 1.24 1.03 1.19
500 1.35 1.12 1.29
590 1.50 1.25 1.44
630 131 1.50
700 141
770 1.50
et 60 60 95 75 120 95 160 210 170
Niin [mm] 100 100 140 120 170 150 220 280 240

Intermediate values by linear interpolation.
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5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FHB Il FHB Il FHB I FHBII FHBII FHB Il FHBII FHBII FHB Il

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170

gvz| A4| C |gvz|A4| C |gvz|A4| C |gvz|A4| C |gvz|A4| C |gvz|A4| C |gvz|A4| C |gvz A4‘ Clgvuz|Ad| C

characteristic resistance Vgy ¢ [kN]|13.2| 14.6 |18.8) 23.2 208 232 |27.3| 337 [30.3| 337 (508 627 (563 62.7 [87.9 97.9 |114.2/124.5/141.0
design resistance Vggs [kN]|106) 11.7 |150) 186 |166 186 |21.8) 27.0 24.2) 27.0 |06 502 \45.0) 50.2 |703 783 |91.4)89.8112.8
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(C) = NORd,cp(C) . fb,c . fs : fc K VRd,cp(p) = Ngd,cp(p) . fb,p k
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FHB I FHB Il FHB Il FHB Il FHBII FHB II FHBII FHB I FHB Il

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170

4 gvz‘A4‘C gvz‘All‘C gv:‘A4‘C gvz‘A4‘C gvz‘M‘ c gvz‘M‘ Cc gvz‘M‘C gvz‘A4‘C gvz‘All‘C

eff. anchorage depth g [mm]| 60 60 95 75 120 95 160 210 170
non-cracked concrete, temperature range - 40 °C to + 50 °C
characteristic resistance NDHk.cp (c) [kN] 234 234 46.7 32.7 66.3 46.7 102.0 1634 117
design resistance NDHd,cp (c) [kN] 15.6 16.6 311 218 44.2 311 68.0 102.3 745
characteristic resistance NDHk,cp (p) [kN] 234 234 46.4 32.7 66.3 46.7 102.0 1634 "7
design resistance N%Rg,cp (p) [kN] 156 156 311 21.8 44.2 31.1 68.0 102.3 745
cracked concrete, temperature range - 40 °C to + 50 °C
characteristic resistance N“Rkch (c) [kN] 16.7 16.7 333 234 473 333 72.9 109.6 79.8
design resistance N%Rg,cp (c) [kN] 1.2 1.2 22.2 15.6 315 222 48.6 73.0 53.2
characteristic resistance NUHk.cp (p) [kN] 16.7 16.7 333 234 473 333 72.9 109.6 79.8
design resistance Nan,cp (p) [kN] 1.2 1.2 222 156 315 222 486 73.0 53.2

! The loads apply to temperatures in the substrate in the area of the resin T < + 50 °C.

5.2.1 Influence of anchorage depth

hes k
<60 mm 1.0
260 mm 20
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Anchor design according to ETA

5.3 Concrete edge failure for the most unfavourable anchor™

_\/0 n
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type FHB Il FHBII FHBII FHB Il FHBII FHBII FHBII FHB Il FHB I
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘ A4‘ C gvz A4‘ c gvz‘ AA‘ c gvz‘ A4 ‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ AA‘ c gvz‘ AA‘ c gvz‘ A4‘ c

non-cracked concrete, temperature range - 40 °C to + 50 °C

minimum edge distance ¢y, [mm] 40 40 40 40 50 50 70 90 80
characteristic resistance VUHk,c [kN] 55 55 6.4 6.0 93 8.9 16.0 253 20.6
design resistance Vnﬂd,c [kN] 3.7 3.7 42 40 6.2 6.0 10.7 16.9 13.7
cracked concrete, temperature range - 40 °C to + 50 °C

minimum edge distance  cpiy  [mm] 40 40 40 40 50 50 70 90 80
characteristic resistance VnHk,c [kN] 39 39 45 42 6.6 6.3 1.3 17.9 14.6
design resistance Vg [kN] 26 2.6 3.0 28 44 42 7.6 12.0 9.7

!l The loads apply to temperatures in the substrate in the area of the resin T < + 50 °C. 4
5.3.1 Influence of load direction

foy = _ >10
* sa)? sin o) 2
oS Oy )« +
25
Angle ay Influence factor f, \/
[
0° 1.00

15° 1.03

30° 1.13 -

45° 131

60° 1.64

75° 215

90 2.50 0° < 0y <90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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Anchor design according to ETA

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge
for concrete thicknessh2 1.5 -c for concrete thicknessh<1.5-c
h
n=1 n=1 1.
fsc, v fsc,\/ -
C min
n=1

single anchor factor f_;
edge distance = ':/':min or (h/1.5)/nmi.|
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 3.6 38 4.0
1.00 131 1.66 2.02 241 2.83 3.26 3.72 419 4.69 5.20 5.72 6.27 6.83 14 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - ¢ for concrete thicknessh< 1.5 -¢c
4 and spacings£3 -¢ and spacings£4.5-h
h
’ n=2 _3:C*s n=r 2:hts |1
56,V Y fse,v = ’
© min B-con | Cmin
fors>3.¢c fors>45-h
h
foon=2 _ c |¢ . n=2 _B5-h 15
sV Tl sc,V 8 L
Cin | Cmin “Crin C min
spacing anchor pair factor f“,V" =2
S/Cmin edge distance = c/c,;, or (h/1.5)/c i

1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 3.6 3.8 4.0

1.0 0.67 0.84 1.03 1.22 1.43 1.65 188 | 2.12 236 | 262 | 289 | 316 | 344 | 373 | 403 | 433
15 076 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 3.03 331 360 | 389 | 419 | 450
20 0.83 1.02 1.22 143 1.65 189 | 213 | 238 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 nm 1.32 1.54 1.77 200 | 225 | 250 277 | 304 | 332 3.61 390 | 421 452 | 483
30 1.00 1.20 1.42 1.64 1.88 212 | 237 2.63 290 | 3.18 | 346 | 3.76 | 406 | 436 | 4.68 5.00
35 1.30 162 1.75 1.99 224 | 2560 | 276 304 | 332 | 361 3.91 421 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405 | 436 | 468 | 500 533
45 196 | 221 247 | 274 | 3.02 3.31 360 | 390 | 420 | 452 | 484 | 517 5.50
5.0 233 259 | 287 315 | 344 | 374 | 404 | 435 | 467 500 | 533 5.67
55 2.71 299 | 328 357 | 388 | 419 | 450 | 482 5156 | 549 5.83
6.0 283 | 31 341 37 402 | 433 | 465 | 498 531 566 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 5.13 547 5.82 6.17
10 3.67 398 | 429 | 462 | 495 | 529 563 5.98 6.33
15 411 443 | 476 | 510 544 | 579 | 6.14 | 650
8.0 457 | 491 525 | 559 595 | 6.30 6.67
85 506 | 540 576 | 6.10 | 647 6.83
9.0 520 | 555 | 590 | 626 | 6.63 7.00
95 5.69 6.06 | 642 6.79 717
10.0 6.21 658 | 695 | 7.33
1.0 7.28 767
12.0 8.00

Intermediate values by linear interpolation.
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Anchor design according to ETA

6. Summary of required proof:
6.1 Tension: NhSd S Npg = lowest value of NRgs: NRd,p"NRd,c" NRd,sp
6.2 Shear: VhSd = VR4 = lowest value of VRd,s;de,cp (c)ide,cp(P);VRd,c
6.3 Combined tension and shear load:
h h
N S, v Sd < 12
Ngg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

Drill a hole

Preparation injection mortar

e e

Pre-positioned installation with injection mortar

Pre-positioned installation with resin capsule

- Q ) —
= || ™~

with injection mortar

Push-through installation

By R
: 4_-.-.. !-'z-!ﬁlha

Push-through installation with resin capsule
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8. Anchor characteristics

Anchor type FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII FHBII
8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘All‘ c gvz‘All‘ c gvz‘A4‘ c gvz‘ A4‘ c gvz‘All‘ c gvx‘Ati‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c
diameter of thread M8 M 10 M10 M 12 M12 M 16 M 16 M20 M24
nominal drill hole diameter dg  [mm] 10 10 12 12 14 16 18 25 25
drill depth hg  [mm] 75 75 110 90 135 110 175 235 190
effective anchorage depth he  [mm] 60 60 95 75 120 95 160 210 170
clearance-hole in fixture to be attached dy [mm] <9 <12 <12 <14 <14 <18 <18 =22 <26
wrench size SW  [mm] 13 17 17 19 19 24 24 30 36
required torque Tinst  [Nm] 15 16 20 30 40 50 60 100 100
minimum thickness of concrete member hy;, [mm] 100 100 140 120 170 150 220 280 240
minimum spacing Smin  [mm] 40 40 40 40 50 50 70 90 80
minimum edge distances Cin  [mm] 40 40 40 40 50 50 70 90 80
Tinst
4 ]
M dy
T

9.1 Gelling and curing times for installation with cartridges

Cartridge temperature Gelling time Temperature at Curing time
(minimum + 5 °C) anchoring base

- 5°C 360 min.

+ 0°C 180 min.
> BB 15 min. EOR0 90 min.
+20°C 6 min. +20°C 35min.
+30°C 4 min. +30°C 20 min.
+40°C 2 min. +40°C 12 min.

The above times apply for dry concrete from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at
least + 6 °C. In wet concrete the curing time should be doubled. For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.

9.2 Curing times for installation with capsules

Temperature at anchoring base Curing time

FHB IIP FHB II-PF
- 5°C 240 min. 8 min.
+0°C 45 min. 6 min.
+10°C 20 min. 4 min.
>20°C 10 min. 2 min.

The above times apply for dry concrete from the moment of contact between resin and hardener. For installation, the capsule temperature must be at least + 5 °C. In wet
concrete the curing time should be doubled.

10. Mechanical characteristics

Anchor type FHBII FHB Il FHBII FHBII FHBII FHBII FHBII FHBII FHBII

8x60 10x60 10x95 12x75 12x120 16x95 16x160 20x210 24x170
gvz‘All‘ Cc gvz‘M-‘ c gvz‘All‘ Cc gvz‘M‘ Cc gvz‘All‘ C gvz‘A4‘ Cc gvz‘A4‘ C gvz‘A4‘ Cc gvz‘All‘ Cc

stressed cross sectional area anchor rod Ag  [mm?] 37 58 58 84 84 157 157 245 353

resisting moment anchor rod W [mm¥] 31 62 62 109 109 278 278 541 936

yield strength anchor rod fy [N/mm?] 640 640 640 640 640 640 640 640 640

tensile strength anchor rod fy [N/mm?] 800 800 800 800 800 800 800 800 800

-
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fischer Resin anchor R and Upat UKA 3 Chemical anchor
Anchor design according to ETA

1. Types

Fire resistance-
M Euromean Technical Appraval- e resistance
Option 7 for non-cracked concrete

up to F120
RG M 8 -M 20/UKA 3 Ankerstange ASTA
- threaded rod (gvz) with external hexagon head

COMPUFIX
CALCULATION

SOFTWARE
RG M 8 -M 20 /UKA 3 Ankerstange ASTA
- threaded rod (A4 and C) with external hexagon head

SRR AR

RG M 24 - M 30/ UKA 3 Ankerstange ASTA
4 - threaded rod (gvz) straight cut

AN |

RG M 24 - M 30/ UKA 3 Ankerstange ASTA
- threaded rod (A4 and C) straight cut

R M - Resin capsule RM 8 - M 30
UKA 3 Verbundanker Patrone

Features and Advantages

® European Technical Approval option 7.
® Suitable for non-cracked concrete.
® High-performance resin guarantees for high loads.
® Universal fixing system for a broad range of applications on building sites.
® The resin anchoring is free of expansion forces and permits low axial spacing and edge distances.
® Wide range for many applications.
® Threaded rods are supplied with an easy to use hexagonal installation drive.
Materials
Threaded rod : Carbon steel grade 5.8, zinc plated (5 ym) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
Resin capsule: Vinylester resin (styrene-free), quartz sand and hardener
2. Ultimate loads of single anchors with large spacing and edge distance "
Mean values
Anchor type RM8 RM 10 RM12 RM 16 RM20 RM 24 RM27 RM30
RGM 3 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 27 RGM 30
gvz ‘A4‘ C| gvz ‘AA‘ C| gz ‘A4‘ C| gvuz ‘AA‘ C| gz ‘A4‘ C| gvuz ‘AA‘ C| gvuz ‘A4‘ C| gvuz ‘AA‘ Cc
non-cracked concrete
temperature range - 40 °C to +50°C
tension load £20/25 N, [kN] | 19.0*| 26.0* | 30.0| 41.07 |44.0"| 553 79.6 127.0%| 128.2 1794 239.0 240.3 2815
C50/60 N, [kN] | 19.0] 26.0* | 30.0°| 41.0" |44.0*| 59.0 | 82.0*| 107.4 |127.0% 172.0*|183.0%| 242.3* |239.0"| 322.0"292.0* 380.0
shearload  =2C20/25 V, [kN] | 8.2% | 12.8* | 146" 203" | 21.1*1| 29.5* | 39.2*| 54.8" |61.2*| 85.7* | 88.2*/| 123.4*1|105.1*) 160.8*|140.2*| 196.2*

' The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T < + 50°C (see also ,Installation details”).
* Steel failure decisive
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fischer Resin anchor R and Upat UKA 3 Chemical anchor

Anchor design according to ETA

21 Influence of concrete strength

f = ck,cube(150)
b,c ™
25
Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fo oyl Tk cube (150) fop L

[N/mm?] [N/mm?] 8] [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.06 1.10
€30/37 30 37 1.14 1.22
C40/50 40 50 1.27 141
C45/55 45 55 131 1.48
C50/60 50 60 1.35 1.65
3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance "
Characteristic loads
Anchor type RMS8 RM 10 RM 12 RM 16 RM 20 RM 24 RM 27 RM 30
RGM 8 RGM10 | RGM12 RGM 16 RG M 20 RG M 24 RG M 27 RG M 30
oz ‘M‘ c| g ‘M‘ c| gu ‘M‘ c| g ‘M‘ (A ‘M‘ (A ‘M‘ c| g ‘M‘ C| gu \M\ ®

non-cracked concrete
temperature range - 40 °C to +50 °C
tension load  C20/256 Ny [kN]| 19.0 | 22.1 | 300 | 31.1 415 59.7 96.1 1346 180.2 2111

£50/60 Ngy [kN]| 18.0 | 26.0 | 300 | 41.0 | 440 | 56.0 80.6 127.0| 1298 181.7 239.0 | 2433 285.0

shearload  =C20/25 Vg, [kN]| 74 | 128 | 133 | 203 | 193 | 295 | 3569 | 548 | 56.0 | 857 | 80.7 | 1234 | 105.1| 160.8 | 1283 | 196.2

Design loads

Anchor type RM8 RM 10 RM12 RM 16 RM20 RM 24 RM27 RM30
RGM 8 RGM 10 RGM 12 RG M 16 RGM 20 RG M 24 RG M 27 RGM 30

gvz‘All‘C gvz‘A4‘C gw‘A4‘C gvz‘lu‘c gvz‘A‘l‘C gvz‘AA‘C gvz‘A‘l‘ c gn‘A4‘ Cc

non-cracked concrete
temperature range - 40 °C to + 50 °C

tension load ~ £20/25  Npg [kN] 123 173 276 398 64.1 89.7 1201 140.7
C50/60 Ngg [kN]{12.8]13.9/16.6|20.1(21.9|233(29.5/316[37.3)  53.7  |85.2| 865 1211|1604 1622 190.0
shearload  C20/25 Vgy [kN)| 5.9] 8.2 |10.2]106]13.0]16.2) 15.4|18.9]23.6|28.7|35.143.8|44.8|54.9] 68.6]64.6|79.1]98.7| 84.1108.1128.6/102.6[125.8]167.0
Permissible loads 2
Anchor type RMS RM 10 RM 12 RM 16 RM20 RM24 RM 27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RG M 30

gvz‘M‘C gvz‘A4‘c gvz‘All‘c gvz‘A”C gvz‘All‘C uvz‘M‘C uvz‘A‘l‘ (4 gvz‘A4‘ Cc

non-cracked concrete
temperature range - 40 °C to +50 °C

tension load  €20/25 Nygr [kN] 838 123 197 284 458 64.1 85.8 1005
C50/60 Nygyry [KN]| 9.1] 98] 113144157 167]21.1]225(267 384  |603| 618 865  |1146 1159 135.7
shearload  2C20/25 V., [kN]| 42| 58|73 |7.6|9.3|1156(11.0/13.5/16.9 20.5\25.1\31.3 320 39.2\49.0 45.1\55.5\70.5 60.1 73.5\91.9 73.3‘89.8‘112.1

perm

"' The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T = + b0°C (see also ,Installation details”).

? Material safety factors yy and safety factor for load y = 1.4 are included. Material safety factor y),; depends on type of anchor.

I Steel failure decisive
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fischer Resin anchor R and Upat UKA 3 Chemical anchor

Anchor design according to ETA

4, Load direction: tension

41 Steel failure for the highest loaded anchor

Characteristic resistance and design resistance for single anchors

Anchor type RGM8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30

gvz AA‘ C |gvz A4‘ C |gvz A4‘ C |gvz AA‘ C|gvz AA‘ C |gvz AA‘ C |gvz AA‘ C |gvz A4‘ c
characteristic resistance Ney . [kN] [19.0] 260 [30.0] 41.0 [440] 590 [820[ 1100 [127.0 1720 [1830] 247.0 [239.0| 3220 [292.0/ 383.0
design resistance Npgs  [KN] 12.813.9‘]7.3 20.1 21.9\27.3 295318‘39.3 56.0 58.8‘73.3 852 92.0\114.7122.8132.1\154.7160.4172.2\214.7wganzm.z\zazﬂ

4.2 Pull-out/pull-through failure for the highest loaded anchor"
_NO
NRd,p = NRd,p : fb,p ' fs 'fc

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RG M 27 RGM 30
gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c gvz‘All‘ c gvz‘AA‘ c gvz‘All‘ c gvz‘AA‘ c
4 eff. anchorage depth her  [mm] 80 90 110 125 170 210 250 280
non-cracked concrete
temperature range - 40 °C to +50°C
characteristic resistance NURk,p [kN] 22.1 311 415 59.7 96.1 134.6 180.2 2111
Design resistance Nan,p [kN] 123 173 2786 39.8 64.1 89.7 120.2 140.7

' The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T < + 50°C (see also ,Installation details”).

4.3 Concrete cone failure and splitting for the most unfavourable anchor "
—N¢° _NO

NRd,c = NRd,c ! fb,c ' fs : fc NRd,sp = NRd,c ’ fb,c ’ fs,sp : fc,sp : 1:h

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type RM8 RM 10 RM12 RM 16 RM20 RM 24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 27 RGM 30

gvz‘Ali‘c gvz‘Ad.‘C gvz‘Ali‘c gvz‘Ad.‘C gvz‘Ali‘c gvz‘Ad.‘C gvz‘Ali‘c gvz‘Ad.‘c

eff. anchorage depth ~ hge  [mm] 80 90 110 125 170 210 250 280

non-cracked concrete

temperature range - 40 °C to +50 °C

characteristic resistance NDRk,c [kN] 36.1 431 58.3 70.6 1119 153.7 199.6 236.6

design resistance N'pgc [kN] 20.1 24.0 38.8 47.1 74.6 102.5 1331 167.7

' The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T < + 50°C (see also ,Installation details”).

fischer =
182 FIXING SYSTEMS Status 05/20170



fischer Resin anchor R and Upat UKA 3 Chemical anchor

Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing s Influence factor f []

RM 8 RM 10 RM 12 RM 16 RM 20 RM 24 RM 27 RM 30

RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 27 RG M30
[mm] gvz‘A4‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘All‘C gvz‘All‘C gvz‘All‘C
40 0.58
45 0.59 0.58
55 0561 0.60 0.58
65 0.64 0,62 0.60 0.59
85 0.68 0.66 0,63 0561 0.58
10 0.72 0.69 0.66 0.64 0.60 0.58
125 0.76 0.73 0.69 0,67 0,62 0.60 0.58 4
140 0.79 0.76 071 0.69 0.64 0561 0.59 0.58
240 1.00 0.94 0.86 0.82 0.74 069 0.66 0.64
270 1.00 0.91 0.86 0.76 071 0.68 0.66
330 1.00 0.94 0.82 0.76 0.72 0.70
375 1.00 0,87 0.80 0.75 0.72
510 1.00 0.90 0.84 0.80
630 1.00 0.92 0.88
750 1.00 0.95
840 1.00
S [mm] 40 45 55 65 85 105 125 140
Soul [mm] 240 270 330 375 510 630 750 840

Intermediate values by linear interpolation.

4.3.1.2 Influence of edge distance

2
fo=035+——+06—
Ser N SuN
Edge distance ¢ Influence factor f [-]
RM8 RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30
[mm] gvz‘A4‘C gvz‘A4‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘A4‘C gvz‘M‘C gvz‘M‘C
40 0.63
45 0.56 0.563
55 0.61 0.58 0.53
65 0.66 0.63 0.57 0.54
85 0.78 0.72 0.65 0.61 0.53
105 0.90 0.83 0.73 0.68 0.58 0.53
125 1.00 0.94 0.81 0.75 0.63 0.57 0.53
140 1.00 0.88 0.81 0.67 0.60 0.56 0.53
190 1.00 0.81 0.71 0.64 0.61
255 1.00 0.85 0.76 0.71
315 1.00 0.88 0.81
375 1.00 0.92
420 1.00
Crin [mm] 40 45 55 65 85 105 125 140
CorN [mm] 120 135 165 188 255 315 375 420

Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence faclnrfs’sp [1
RMS RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RGM 27 RG M 30

[mm] gvz‘A4‘c gvz‘All‘C gvz‘All‘c gvz‘A4‘c gvz‘A4‘c gvz‘All‘c gvz‘M‘C gvz‘M‘C
40 0.56
45 0.56 0.55
55 0.58 0.57 0.56
65 0.59 0.58 0.57 0.56
85 0.62 0.60 0.59 0.57 0.56
105 0.65 0.63 0.61 0.59 0.57 0.56
125 0.68 0.65 0.63 0.61 0.58 0.57 0.57

4 140 0.70 0.67 0.65 0.62 0.59 0.58 0.57 0.56
350 1.00 0.92 0.86 0.80 0.74 0.70 0.68 0.66
420 1.00 0.94 0.86 0.78 0.74 0.72 0.69
480 1.00 0.91 0.82 0.78 0.75 0.72
580 1.00 0.89 0.84 0.80 0.77
740 1.00 0.93 0.89 0.84
860 1.00 0.95 0.90
960 1.00 0.94
1080 1.00
S [mm] 40 45 b5 65 85 105 125 140
Sersp [mm] 350 420 480 580 740 860 960 1080

Intermediate values by linear interpolation.

4.3.2.2 Influence of edge distance

c?
fog =036+ ——+0.8
or,sp S 5
Edge distance ¢ Influence factor fc,sp [
RM8 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 38 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RGM 27 RGM 30
[mm] gvz‘All‘C gvz‘A‘l‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C gvz‘A4‘C gvz‘M‘(: gvz‘M‘(:
40 047
45 0.49 0.46
55 0.52 0.49 0.47
65 0.56 0.52 0.50 0.47
85 0.63 0.58 0.55 0.51 0.47
105 0.70 0.64 0.60 0.55 0.50 0.48
125 0.78 0.70 0.65 0.59 0.54 0.51 049
140 0.85 0.75 0.69 0.63 0.56 0.53 0.51 0.49
175 1.00 0.87 0.79 0.71 0.62 0.58 0.55 0.53
240 1.00 0.87 0.74 0.68 0.64 0.60
370 1.00 0.89 0.82 0.76
430 1.00 0.92 0.84
480 1.00 0.91
540 1.00
Catin [mm] 40 45 55 65 85 106 126 140
Corsp [mm] 175 210 240 290 370 430 480 540

Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

2 2
h o _ (2:hg )3

f = | —
" hmin hmin
Thickness h Influence factor fy [-]
[mm] RMS RM 10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGMS RGM 10 RGM 12 RGM 16 RG M 20 RGM 24 RG M 27 RG M 30
110 1.00
120 1.06 1.00
150 1.23 1.16 1.00
160 128 121 1.04 1.00
180 131 113 1.08
200 1.21 1.16
220 129 124 1.00
240 131 1.06
250 135 1.09 4
280 117 1.00
300 123 1.06
330 131 1.12 1.00
370 1.20 1.08 1.00
410 1.29 1.16 1.07
450 1.23 1.14
520 1.25
N [mm] 110 120 150 160 220 280 330 370
het [mm] 80 90 110 125 170 210 250 280
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type RGM3 RGM 10 RGM 12 RGM 16 RGM 20 RGM 24 RG M 27 RGM 30
gvz A4‘ C |gvz A4‘ C [gvz A4‘ C (gvz A4‘ C|gvz AA‘ C |gvz AA‘ C |gvz AA‘ C |gvz A4‘ c
characteristic resistance VHKS [kN]|7.4| 128 [13.3] 203 (193] 295 [359 548 |[56.0 85.7 80.7| 1234 |105.1] 160.8 |128.3] 196.2
design resistance Vags  [kNJ|58]8.2[102]10.8)13.016.2154/18.9/23.6}28.736.143.844.8 | 54.9| 68.6 | 646 | 79.1] 98.7 | 84.1 |103.1/128.6[102.6)125.8[157.0
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(c) = NORd,cp(C) : fb,c : fs : fc k VRd,Cp(p) = Ngd,cp(p)' fb,p : fs : fc -k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type RM8 RM10 RM12 RM 16 RM20 RM24 RM27 RM 30

RGM 8 RGM 10 RGM 12 RGM 16 RG M 20 RG M 24 RGM 27 RGM 30
gvz‘A4‘c gvz‘M‘c gvz‘All‘c gvz‘A4‘C gvt‘A4‘c gvz‘M‘C gvz‘All‘c gvz‘Atl‘c
eff. anchorage depth hef [mm] 80 90 110 125 170 210 250 280

non-cracked concrete
temperature range - 40 °C to +50 °C

characteristic resistance Nan.Cp (c) [kN] 36.1 43.1 58.3 70.6 119 163.7 199.6 236.6
design resistance Nan,Cp (c) [kN] 241 28.7 38.8 471 74.6 102.5 133.1 167.7
characteristic resistance Nan.Cp (p) [kN] 22.1 311 415 59.7 96.1 134.6 180.2 2111
design resistance Nan,cp (p) [kN] 14.7 20.7 216 39.8 64.1 89.7 1202 140.7

'l The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T = + 50°C (see also ,Installation details”).
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5.2.1 Influence of anchorage depth

he k
<B0mm 1.0
=60mm 20
5.3 Concrete edge failure for the most unfavourable anchor "

_\/0 n
VRd,c = VRd,c 'fb,c : fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c i,

Anchor type RM8 RM10 RM 12 RM 16 RM20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 27 RG M 30
gvz‘All‘C gvz‘M‘C gvz‘Atl‘C gvz‘M‘C gvz‘M‘c gvz‘M‘C gvz‘A4‘C gvz‘A4‘(:

non-cracked concrete

temperature range - 40 °C to +50 °C

minimum edge distance ¢y, [mm] 40 45 55 65 85 106 125 140
4 characteristic resistance VnHk,n [kN] 5.6 7.0 98 13.3 211 30.1 40.1 48.7

design resistance VUHd,c [kN] 3.7 47 6.6 8.9 14.1 201 26.8 324

I The loads apply to fischer threaded rods with strength classification 5.8, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the
area of the mortar T = + 50°C (see also ,Installation details”).

5.3.1 Influence of load direction

foy = ; 210
' ( )2 1N Oy
COS Oy )~ +
2.5

Angle ay Influence factor fo

[]
0° 1.00
15° 1.03
30° 1.13 .
45° 131
60° 1.64
75° 2.15
90° 2.50 0° <oy < 90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge
for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢

single anchor factor Isc"," =1
edge distance = ¢/c,;;, or (h/1.5)/c. ;i
1.0 12 14 1.6 18 20 22 24 26 28 30 32 34 36 38 4.0
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 8.00

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
"=t B 2= s
sc,V sc,V -
Cin | Cmin B-Cin | Cmin
spacing anchor pair faclnrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2.89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 3.32 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S Ngpq = lowest value of NRd,s;NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowestvalue °fVRd,s"VRd,cp (c);VRd,cp (P): VRy,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
fischere=

Status 05/2070 FIXING SYSTEMS 187



fischer Resin anchor R and Upat UKA 3 Chemical anchor
Anchor design according to ETA

Installation details

8. Anchor characteristics
Anchor type RM8 RM10 RM12 RM 16 RM 20 RM24 RM27 RM30
RGM 8 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 27 RG M 30
gvz‘A4‘ Cc gvz‘A4‘C gvz‘All‘c gvz‘A4‘C gvz‘M‘ Cc gvz‘Atl‘ c gvz‘A4‘ c gvz‘M‘ c
diameter of thread M8 M 10 M 12 M 16 M 20 M 24 M 27 M 30
nominal drill hole diameter dg  [mm] 10 12 14 18 25 28 32 35
4 drill depth hg  [mm] 80 90 10 125 170 210 250 280
effective anchorage depth hes  [mm] 80 90 110 125 170 210 250 280
clearance-hole in fixture to be attached df [mm] <9 <12 <14 <18 <22 <26 <30 <33
wrench size SW  [mm] 13 17 19 24 30 36 4 46
required torque Tinst  [Nm] =10 =20 =40 =60 =120 =150 =200 =300
minimum thickness of concrete member hin  (mm] 110 120 150 160 220 280 330 370
minimum spacing Smin  (mm] 40 45 55 65 85 105 125 140
minimum edge distances Cin  [mm] 40 45 55 65 85 105 125 140
het i thix het i thix
om 6 ktSW Om
& o> %09 DOOO° DOOO° /Vﬁ_béi-rmt & ;\0 ?\00 DOOOV DOO(; - Tinst
d0>L€§) RGM8x..-M20x... di |l M do>LQ) RGM 24 x..-M30x.. g | [1 ™
% TS 5 It T % TS TS IC
a0 w0 20 2o s a0 20 200 2o s |
00 0J0 L0 L 0o 07020 L°
ho ho !
9. Curing times
Temperature at Curing time in
anchoring base dry concrete wet concrete
-5°C - -1 4h 8h
+0°C - +9°C A5min. 90min.
+10°C - +20°C 20min. 40min.
>+20°C 10min. 20min.

The anchor may be installed in dry or wet concrete or in flooded holes excepting sea water (premium-cleaning acc. to ETA-approval).
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10. Mechanical characteristics

Anchor type RGM 3 RGM 10 RGM 12 RGM 16 RGM 20 RG M 24 RG M 27 RGM30
gvz‘ A4‘ c gvz‘All‘ c gvz‘All‘ c gvz‘AA‘ c gvz‘All‘ c gvz‘ A4‘ c gvz‘ A4‘ c gvz‘ A4‘ c

stressed cross sectional area anchorrod A [mm?] 36.6 58.0 84.3 157.0 245.0 353.0 459.0 561.0

resisting moment anchor rod W [mm¥] 312 62.3 109.2 2775 540.9 936.5 1387.0 1874.2

yield strength anchor rod f, [N/ |420|450]560|420[460|560|420 450|660 420|450 560|420] 450|560| 420 |450| 560 | 420|460| 560 420|450 660

tensile strength anchor rod fy [N/mm?]|520{ 700 [520| 700 |520| 700 |520{ 700 |520| 700 |620| 700 |520| 700 |520| 700

11.

Load [kN]
40

Load [kN]
40

Load [kN]
60

Load displacement curves for tension in non-cracked concrete (fck,cube (200) = 30 N/mm?)

o Load IKN]
5
RG M8 RM 10 RGM12 RGM16
50 & 125
30 m 30 \
40 100 Q&
20 20 30 75 I
20 50
10 10
10 25
0 . : : 0 T T T 0 T T T o T
0 5 10 15 20 0 5 10 16 20 o] 5 10 156 20 o] 5 10 16 20
Displacement [mm] Displacement [mm] Displacement [mm] Displacement [mm]

Load [kN]
00

Load [kN]
50

Load [kN]
00

RG M20 RG M24 RG M30
200
150 N 300
150
100 200
100
50 100
50
0 - - 0 0 T -
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm]
— ®
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1. Types

European Technical Approval -
Option 7 for non-cracked concrete

CALCULATION
WITH

COMPUFIX
CALCULATION
SOFTWARE

¢ FEB RM 12

R

R M - Resin capsule

Features and Advantages

® European Technical Approval option 7.

Suitable for non-cracked concrete.

Universal fixing system for a broad range of applications on building sites.

The resin anchoring is free of expansion forces and permits low axial spacing and edge distances.
Extensive range of accessories for a wide variety of applications.

Materials
Internal-threaded anchor:  Carbon steel grade 5.8, zinc plated (5 ym) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4

Resin capsule: Vinylester resin (styrene-free), quartz sand and hardener

2. Ultimate loads of single anchors with large spacing and edge distance ?

Mean values

Anchor type RM+RGM8I RM+RGM 101 RM+RGM 121 RM+RGM 161 RM+RGM201
gvz' ‘ A4 gvz" ‘ A4 gvz! ‘ A gvz' ‘ A4 gvz" ‘ AL

non-cracked concrete

temperature range - 40 °C to +50 °C
tensionload ~ C20/25 N, [(kN] | 19.07 ‘ 26.0° 30.0° ‘ 410 44,07 ‘ 59.0%1 82.0° ‘ 100.0 127.0" 153.3

shearload ~ 2C20/25 V, [kN] 93¢l 12.8% 14.84 20.3% 2154 2954 39.94 54.8" 624" 85.7%

*I Steel failure decisive

!l The values apply to screws with the strength classification 5.8

2 The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T = + 50°C (see also ,Installation details").
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21 Influence of concrete strength

f = ck,cube(150)
b,c =1\~ A~
25
Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fo oyl Tk cube (150) fop foe

[N/mm?] [N/mm?] 8] [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.06 1.10
€30/37 30 37 1.14 1.22
C40/50 40 50 1.27 141
C45/55 45 55 131 1.48
C50/60 50 60 1.35 1.65
3. Characteristic, design and permissible loads of single anchors with large ® 4

spacing and edge distance

Characteristic loads
Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz! ‘ A4 gvz'! A4 gvz! A4 gvz'! A4 gvz'! A4

non-cracked concrete
temperature range - 40 °C to +50 °C

tensionload  C20/25 Ngy [kN] 19.0 26.0 30.0 350 440 50.0 75.0 75.0 115.0 116.0
C50/60 Ng [kN] 19.0 26.0 300 410 440 59.0 82.0 101.3 127.0 1565.3
shearload = C20/25 Vg, [kN] 93 12.8 14.8 203 215 295 39.9 54.8 624 85.7

Design loads
Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz! A4 gvz'! A4 gvz! A4 gvz'! A4 gvz' A4

non-cracked concrete
temperature range - 40 °C to +50 °C

tension load  C20/25 Npy [kN] 128 13.9 20.1 219 295 316 50.0 50.0 76.7 76.7
£ 50/60 Npg [kN] 128 13.9 20.1 219 295 316 55.0 58.8 85.2 91.4
shearload ~ =C20/25 Vg [kN] 14 8.2 11.8 13.0 172 189 31.9 35.1 499 54.9

Permissible loads 2
Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz' A4 gvz" A4 gvz! A4 gvz' A4 gvz' A4

non-cracked concrete
temperature range - 40 °C to +50 °C

tensionload ~ C20/25 Np [kN] 9.1 9.9 144 15.7 211 225 357 35.7 54.8 54.8
£50/60 Ng [kN] 9.1 9.9 14.4 16.7 211 225 393 42.0 60.9 653
shearload ~ 2C20/25 Vg [kN] 53 59 85 93 12.3 13.5 228 251 35.7 392

'l The values apply to screws with the strength classification 5.8

2 Material safety factors y) and safety factor for load y = 1.4 are included. Material safety factor y; depends on type of anchor.

9 The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T=+50°C (see also ,Installation details”).
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4, Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type RGM8I RGM 101 RGM 121

gvz A4 gvz Ad gvz Ad

5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance NﬁkvS [kN] 19.0 29.0 26.0 30.0 46.0 410 440 68.0 59.0
design resistance Npgs  [kN] 12.8 193 139 20.1 30.7 219 29.5 453 31.6
Anchor type RGM 161 RGM 201
gvz A4 gvz A4
5.8 8.8 5.8 8.8
characteristic resistance NﬁkvS [kN] 82.0 109.3 110.0 127.0 182.0 171.0
design resistance NRd,s [kN] 56.0 72.9 58.8 85.2 1213 914
4 4.2 Pull-out/pull-through failure for the highest loaded anchor "
0

NRd,p = NRd,p : fb,p ’ fs 'fc
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth het  [mm] 90 90 125 160 200
non-cracked concrete
temperature range - 40 °C to +50 °C
characteristic resistance NDHK,D [kN] 30.0 35.0 500 75.0 1160
design resistance NUHd,p [kN] 20.0 23.3 33.3 50.0 76.7

' The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).

4.3 Concrete cone failure and splitting for the most unfavourable anchor
0 _ N0

NRd,c = NRd,c : fb,c : fs : fc NRd,sp = NRd,c ’ fb,c : fs,sp : fc,sp : fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth he  [mm] 90 90 125 160 200
non-cracked concrete

temperature range - 40 °C to +50 °C

characteristic resistance ~ N'gy. . [kN] 431 43.1 706 1022 142.8
design resistance Nan‘c [kN] 28.7 28.7 47.1 68.1 95.2

' The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).
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4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05

Ser N

Spacing s Influence factor f []

[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
45 0.58 0.58
60 0.61 0.61 0.58
80 0.65 0.65 0.61 0.58

100 0.69 0.69 0.63 0.60 0.58
125 0.73 0.73 0.67 0.63 0.60
150 0.78 0.78 0.70 0.66 0.63
200 0.87 0.87 0.77 0.71 0.67
250 0.96 0.96 0.83 0.76 0.71
270 1.00 1.00 0.86 0.78 0.73
300 0.90 0.81 0.75
375 1.00 0.89 0.81
480 1.00 0.90
600 1.00
Smin [mm] 45 45 60 80 100
SerN [mm] 270 270 375 480 600
Intermediate values by linear interpolation.
4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N SerN

Edge distance ¢ Influence factor f;, [-]

[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
45 0.63 0.63
60 0.60 0.60 0.563
80 0.70 0.70 0.59 0.563

100 0.80 0.80 0.66 0.58 0.563
125 0.94 0.94 0.75 0.65 0.58
135 1.00 1.00 0.79 0.68 0.61
160 0.85 0.72 0.64
170 0.93 0.78 0.68
190 1.00 0.84 0.73
200 0.87 0.75
240 1.00 0.85
300 1.00
o [mm] 45 45 60 80 100
Cor [mm] 135 135 188 240 300
Intermediate values by linear interpolation.

-
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence factor fs’sp [1
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
45 0.56 0.56
60 0.58 0.58 0.57
80 0.61 0.61 0.59 0.58
100 0.64 0.63 0.61 0.60 0.58
125 0.67 0.66 0.64 0.63 0.59
150 0.71 0.70 0.67 0.66 0.61
200 0.78 0.76 0.73 0.71 0.65
300 0.92 0.89 0.84 0.81 0.73
360 1.00 0.97 0.91 0.88 0.77
380 1.00 0.93 0.90 0.79
440 1.00 0.96 0.83
480 1.00 0.86
540 0.91
600 0.95
660 1.00
Smin [mm] 45 45 60 80 100
Sersp [mm] 360 380 440 480 660
Intermediate values by linear interpolation.
4.3.2.2 Influence of edge distance
2
fogp =035 + ——+ 0.6 —
So s Sorsp
Edge distance ¢ Influence factnrfc’sp 1
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
45 0.48 0.48
50 0.50 0.49
60 0.53 0.52 0.50
80 0.60 0.59 0.55 0.563
100 0.67 0.65 0.61 0.58 0.62
125 0.77 0.74 0.68 0.65 0.56
150 0.87 0.84 0.76 0.72 0.61
180 1.00 0.96 0.86 0.81 0.67
190 1.00 0.89 0.84 0.69
220 1.00 0.93 0.75
240 1.00 0.79
300 0.93
330 1.00
Crmin [mm] 45 45 60 80 100
Cersp [mm] 180 190 220 240 330

Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

2 2
fh _ L 3 2. hef 3
hmin hmin
Thickness h Influence factor fy, []
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
120 1.00 1.00
140 1.1 1.1
150 1.16 1.16
180 131 131 1.04
200 1.1
220 1.19 1.00
250 1.29 1.09
210 1.15 1.00
300 1.23 1.07
320 1.28 1.12
380 1.26
400 1.30
Rinin [mm] 120 120 170 220 270
het [mm] 90 90 125 160 200
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type RGM8I RGM8I RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

58 | 88 58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance Vg g [kN]| 8.3 146 | 128 | 148 | 232 | 203 | 216 | 337 | 295 | 399 | 627 | 548 | 624 | 91.1 | 867
design resistance Vggs [kNI| 74 | 117 | 82 118 | 186 | 130 | 172 | 270 | 189 | 31.9 | 602 | 351 | 499 | 729 | 549
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(C) = N(F){d,cp(c) 'fb,c : fs 'fc -k VRd,cp(p) = Ngd,cp(p)' fb,p : fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
non-cracked concrete
temperature range - 40 °C to + 50 °C
characteristic resistance NDHk.cp (c) [kN] 43.1 43.1 70.6 102.2 142.8
design resistance NDRd,up (c) [kN] 28.7 28.7 471 68.1 95.2
characteristic resistance NDRk.cp (p) [kN] 300 350 50.0 75.0 115.0
design resistance N”Rm (p) [kN] 20.0 233 33.3 50.0 76.7

"' The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the

mortar T =+ 50°C (see also ,Installation details”).

5.2.1 Influence of anchorage depth
hes k
<B0mm 1.0
=60mm 20
fischere=
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5.3 Concrete edge failure for the most unfavourable anchor ™

_\/0 n
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type RGM8I RGM 101 RGM 121 RGM 161 T RGM201
non-cracked concrete

temperature range - 40 °C to +50 °C

minimum edge distance ~ cpiy  [mm] 45 45 60 80 100
characteristic resistance VDRk,c [kN] i3 78 124 19.8 29.1
design resistance Vorge [KN] 49 5.2 8.3 132 194

' The loads apply to fischer internal-threaded anchor RGMI, premium-drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).

5.3.1 Influence of load direction

fay = >10

Angle oy Influence factor 'u,V
[

0° 1.00

15° 1.03
30° 1.13 -
45° 131

60° 1.64

75° 215
90 2.50 0° < 0y <90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 - ¢ for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fso v fsn,\/ T
C min
n=1

single anchor factor 'sc,V
edge distance = c/cy;, or (h/1.5)/cpip
1.0 12 14 16 18 20 22 24 26 28 3.0 32 34 36 3.8 4.0
1.00 | 131 186 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 | 800

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V
Cin | Cmin B-Cin | Cmin
spacing anchor pair fac(nrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2.89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 332 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S Ngq = lowest value of NRd,s;NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c);VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
fischere=
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7. Installation details

8. Anchor characteristics

Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
diameter of thread M8 M 10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 14 18 20 24 32
drill depth hg  [mm] 90 90 125 160 200
4 effective anchorage depth hes  [mm] 90 90 125 160 200
clearance-hole in fixture to be attached df [mm] =9 <12 <14 <18 <22
. min s [mm] 12 15 18 24 30
screw penetration depth max ] 18 2 2% 3 5
wrench size SW  [mm] 13 17 19 24 30
required torque Tinst  [Nm] 10 20 40 60 120
minimum thickness of concrete member hin  [mm] 120 120 170 220 270
minimum spacing Spin  (mm] 45 45 60 80 100
minimum edge distances Cin  [(mm] 45 45 60 80 100
corresponding mortar capsule FEBRM 12 FEB RM 14 FEB RM 16E FEB RM 16E FEB RM 20
b
9. Curing times
Temperature at Curing time in
anchoring base dry concrete wet concrete
-b°C - - 1°C 4h 8h
+0°C - +9°C 45min. 90min.
+10°C - +20°C 20min. 40min.
>+20°C 10min. 20min.

The anchor may be installed in dry or wet concrete or in flooded holes excepting sea water (premium-cleaning acc. to ETA-approval).
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10. Mechanical characteristics

Anchor type RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz Al gvz Ad gvz A4 gvz A4 gvz Ad
58| 838 58| 838 58 | 838 58| 838 58|88
stressed cross sectional area - screw A [mm?] 36.6 58.0 84.3 157.0 245.0
resisting moment - screw W [mm?] 312 62.3 109.2 2715 540.9
yield strength - screw fy, [N/mm?]| 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450
tensile strength - screw fy [N/mm2]| 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700
stressed cross sectional area - internal-threaded anchor A [mm?] 72.5 137.1 161.8 2104 350.5
resisting moment - internal-threaded anchor W [mm?] 1478 3614 496.6 836.9 1765.3
yield strength - internal-threaded anchor fv [N/mm?] 420 450 420 450 420 450 420 450 420 450
tensile strength - internal-threaded anchor Ty [N/mm?] 520 700 520 700 520 700 520 700 520 700
4
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1. Types
P

S

FISA M 6 - M 30 - threaded rod (gvz)
straight cut

FISAM 6 -M 30 - threaded rod (A4 and C)

straight cut

M FIS VS - Injection mortar FIS V - Injection mortar

FISVS 360 S FISV 360 S, FISV 950 S
RG M 8 -M 20/UKA 3 Ankerstange ASTA
4 - threaded rod (gvz) with external hexagon head

RG M 8 -M 20 /UKA 3 Ankerstange ASTA
- threaded rod (A4 and C) with external hexagon head

B | |

RG M 24 - M 30/ UKA 3 Ankerstange ASTA
- threaded rod (gvz) straight cut

i UPM 44 FIS VW - Injection mortar

RG M 24 - M 30/ UKA 3 Ankerstange ASTA FIS VW 360 S
- threaded rod (A4 and C) staight cut

Fire resistance
classification

F120

Anchor types
see test report

European Technical Approval -
Option 7 for ked

IcC

y | seeicces
k Evaluation Report
at www.icc-es.org

Features and Advantages
ESR-6149

® European Technical Approval option 7.
® Suitable for non-cracked concrete. (valid for FIS V)
® High-performance hybrid resin for high loads in almost all building materials.
® Universal fixing system for a broad range of applications on building sites.
® The resin anchoring is free of expansion forces and permits low spacings and edge distances.
® Extensive range of accessories for a wide variety of applications.
® Special summer version FIS VS with longer gelling time for applications in tropical areas.
® Special winter version FIS VW with shorter gelling time for applications during winter.
® A variety of approvals cover many applications in nearly all building materials and guarantee maximum safety.
Materials
Threaded rod : Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
Injection mortar: Vinylester resin (styrene-free), hydraulic additives, quartz sand and hardener

fischer =
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2. Ultimate loads of single anchors with large spacing and edge distance "

Mean values

Anchor type FISVM6 FISVM6 FISVM8 FISVM8 FISVM 10 FISVM 10 FISVM 12 FISVM 12
gvz ‘A4‘ C| gvz ‘A4‘ C| gz ‘AA‘ C| gvz ‘All‘ C| guz ‘AA‘ C| gz ‘All‘ C| guz ‘AA‘ C| gz ‘All‘ c

hes [mm]| 50 2 64 9 80 120 96 144

non-cracked concrete

temperature range - 40 °C to +50 °C
tension load €20/25 Ny [kN] | 11.0 | 11.3 |11.07| 1407 | 19.0*| 236 | 19.0"| 260" | 30.0 | 369 | 30.0" | 41.07 | 44.0* | 53.1 | 44.0" | 59.0%

C50/60 Ny [kN] | 11.0%] 140 |11.0| 140 |19.0%| 26.0 | 18.0"| 26.0* | 30.0 | 41.0 | 30.0" | 41.07 | 44.0* | 59.0 | 44.0 | 59.0%
shearload ~ =2C20/25 V, [kN] | 5.0 | 7.0 | 50* | 7.0% | 92| 12.8* | 92 | 128" | 146" | 203 | 146" | 20.3*1| 21.19| 295 | 21.11| 296"

Anchor type FISVM 16 FISVM 16 FISVM 20 FISVM 20 FISVM24 | FISVM24 FISVM 30 FISVM 30

gvz ‘A4‘ C| guz ‘A4‘ C| gwz ‘All‘ C| gwu ‘All‘ C| gvz ‘A4‘ C| gwz ‘All‘ C| gvz ‘A4‘ C| gwz ‘All‘ c
het [mm] 128 192 160 240 192 288 240 360
non-cracked concrete

temperature range - 40 °C to +50 °C
tension load ~ C20/25 N, [kN] | 82.0 | 858 |82.0|110.0"|127.0| 127.3 |127.0171.0 173.7 183.0%|247.0% 251.0 292.0| 384.5

C50/60 N, [kN] | 82.0 | 108.1 |82.0*| 110.0*| 127.0| 160.4 |127.0%171.0*| 183.0 | 218.9 | 183.0"| 247.0*| 292.0 | 323.0 | 292.0 |392.0" 4
shearload ~ =2C20/25 V, [kN] |39.2*| 54.8* |39.2| 548" |61.2*| 857 | 61.2* | 85.7* | 88.2" | 123.4") 88.2* | 123.4"|140.2"(196.2"| 140.2 | 196.2"

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T <+ 50°C (see also ,Installation details”).
*I Steel failure decisive

21 Influence of concrete strength

f = ck,cube(150)
> 25

Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
'CK,CV| fck.cuba (150) 'b.p fh, c
[N/mm?’] [N/mm?’] [ [
€20/25 20 25 1.00 1.00
£25/30 25 30 1.06 1.10
€30/37 30 37 1.10 1.22
C40/50 40 50 1.19 141
C45/585 45 55 1.22 1.48
C50/60 50 60 1.26 1.65

-
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Characteristic loads

Anchor type FISVM6 FISVM6 FISVm8 FISV M8 FISVM 10 FISVM 10 FISVM12 FISVM 12
gvz‘M‘C gvz‘A4‘c gvz‘M‘C gvz‘lu‘c gvz‘All‘C gvz‘AA‘C gvz‘All‘C gvz‘A4‘C
heg [mm] 50 72 64 96 80 120 96 144

non-cracked concrete
temperature range - 40 °C to + 50 °C
tension load  C 20/25 Ngy [kN] 8.5 110 122 17.1 19.0| 260 276 300| 410 398 44.0 59.0

C 50/60 Ngy, [kN] 10.7 11.0{ 140 |190f 223 |190| 260 |300{ 348 |30.0{ 410 |440| 502 |440 59.0
shearload = C 20726 Vg [kN] 5.[]‘ 70 5.0 70 |92| 128 | 92| 128 |145 203 |145| 203 |21.1| 295 |21.1 295

Anchor type FISVM 16 FISVM 16 FISVM20 | FISVM20 | FISVM24 FISVM 24 FIS V M30 FISVM 30
gvz‘M‘c gvz‘A‘I‘c gvz‘All‘C gvz‘A4‘G gvz‘All‘B gvz‘Atl‘C gvz‘M‘c gvz‘All‘c
het [mm]| 128 192 160 240 192 288 240 360

non-cracked concrete
temperature range - 40 °C to +50 °C
4 tension load € 20/26 Ny [kN] 64.3 82.0| 96.5 955 127.0) 1433 130.0 183.0 1954 187.4 288.4

€ 50/60 Ngy [kN] 81.1 820 1100 1203 12700 171.0 164.2 183.0) 2462 2423 2920 3634
shearload = C 20/26 Vg [kN] 39.2‘ 548 (392| 548 61.2‘ 867 |[61.2| 857 BB.Z‘ 1234 |88.2( 1234 14[].2‘ 196.2 [140.2| 196.2

Design loads

Anchor type FISVM6 FISVM6 FISVM8 FISV M8 FISVM 10 FISVM 10 FISVM12 FISVM 12
gn‘A4‘C gvz‘M‘C qu‘A4‘C gvz‘M‘C gv:‘A‘I‘C gv:‘All‘C gvz‘All‘C gn‘M‘C
ht [mm] 50 72 64 96 80 120 96 144

non-cracked concrete
temperature range - 40 °C to +50 °C
tension load € 20/25Ngy [kN] 47 6.8 98 12.8/113.9 14.7 154 203(21.9|230 221 29.7(31.6|33.2

C 50/60 Ngg [kN] 59 7475|886 124 12.8/13.9/17.3 194 203(21.9|273 279 29.7(31.6|393

shearload =0 20/26 gy [kN)| 40| 45| 56| 40| 45| 66| 74| 82102] 74| 82| 102| 116130162 116| 130|162 16.9] 18.9| 236| 16.9| 189| 2356
Anchor type FISVM16 | FISVM16 | FISVM20 | FISVM20 | FISVM24 | FISVM24 FISV M30 FISV M 30

gvz‘Atl‘c gvz‘All‘c gvz‘A4‘C gvz‘Atl‘c gvz‘M‘c gvz‘M‘c gvz‘M‘c gvz‘All‘c
het [mm]| 128 192 160 240 192 288 240 360

non-cracked concrete
temperature range - 40 °C to +50 °C
tension load € 20/26Ngy [kN] 357 53.6 53.1 79.6 724 108.6 104.1 160.2

C50/60Ngg [kN]| 450  |554|588[67.6) 669  |85g[9r4lio0d 912 |1236)132.11368 1346 (1973 2019
shearload = C 20/25 Vg [kN]|31.4[35.1[43.8]31.4|35.143.8]49.0]64.9]68.6 | 49.0] 54.9| 68.6| 70.6|79.1]98.7| 706| 791 98.7 112.2]125.4167.0112.2)126.8]157.0

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T = + 50°C (see also ,Installation details”).

Permissible loads see next page.
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Permissible loads 2

Anchor type FISVM 6 FISVM 6 FISVM8 FISV M8 FISVM 10 FISVM 10 FISVM12 FISVM 12
gvz‘A‘l‘C gvz‘A‘l‘C gvz‘A4‘C gvz‘A4‘C gvz‘lu‘c gvz‘All‘C gvz‘All‘ c gvz‘M‘C
ht [mm] 50 72 64 96 80 120 96 144

non-cracked concrete
temperature range - 40 °C to +50°C
tension load € 20/26 Nygyr (KN]| 34 48 70 9299108 110  |145[157]165 158 212| 225|237

C50/B0 Ny [KNI| 4.2 53 | 6.1 88 92/99(124 138  |145(167|195 198 212|22.5|28.1
shearload 20 20/25 Vg N1 28] 32| 40| 29] 3240|5359 73|53 59| 738393116/ 83 93|116/121[135] 169 12.1] 135|169

Anchor type FISVM16 | FISVM16 | FISVM20 | FISVM20 | FISVM24 | FISVM24 | FISVM30 | FISVM30
gvz‘All‘ ® gvz‘A4‘ c gvz‘A4‘ c gvz‘All‘ ® gvz‘A4‘ ® gvz‘AtI‘ ® gvz‘M‘ © gvz‘ A4‘ ®
heg [mm]| 128 192 160 240 192 288 240 360
non-cracked concrete
temperature range - 40 °C to +50 °C
tensionload € 20/25 Ny [NI| 255 383 37.9 56.8 51.7 7756 744 1144 4
CH0/B0 Ny (KNJ| 322 |396[420(483) 478  |613(663716| 651  |883|943(97.7| 961 1408 1442
shearload =€ 20/25 Vo [kN]| 224]26.1]31.3] 22.4) 26.1)31.3| 36.039.2)48.0| 35.0{ 39.2) 49.0|50.4| 56.5] 70.5 50.4| 56.6 | 70.5| 80.1|89.8] 112.1 80.1 | 89.8[112.1

'l The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T <+ 50°C (see also ,Installation details”).
2 Material safety factors yy; and safety factor for load y| = 1.4 are included. Material safety factor y),; depends on type of anchor.

4, Load direction: tension

4.1 Steel failure for the highest loaded anchor <:>

Characteristic resistance and design resistance for single anchors
Anchor type FISVM6 FISVM8 FISVM 10 FISVM 12

gvz A4 Cc gvz A4 C gvz A4 Cc gvz A4 c
58 | 88 58 | 8.8 58 | 8.8 58 | 88
characteristic resistance Ny s [kN] | 11.0 | 160 | 14.0 | 140 | 19.0 | 260 | 26.0 | 260 | 30.0 | 460 | 41.0 | 41.0 | 440 | 67.0 | 59.0 | 59.0
design resistance Npgs [kNJ| 74 | 107 | 75 | 83 | 128 | 193 | 139 | 173 | 203 | 30.7 | 21.8 | 273 | 297 | 447 | 316 | 383

Anchor type FISVM 16 FISVM 20 FISVM 24 FISVM 30
gvz A4 c gvz A4 c gvz A4 c gvz A4 c
58 | 88 58 | 8.8 58 | 8.8 58 | 8.8
characteristic resistance Npy o [kN] | 82.0 | 126.0 | 110.0 | 110.0 | 127.0| 186.0 | 171.0 | 171.0 | 183.0 | 282.0 | 247.0 | 247.0| 282.0 | 449.0 | 392.0 | 392.0
design resistance Npgs [kN]| 554 | 84.0 | 58.8 | 73.3 | 858 | 1307 | 914 | 114.0| 1238 188.0| 132.1| 164.7 | 197.3 | 299.3 | 203.6 | 261.3

4.2 Pull-out/pull-through failure for the highest loaded anchor "
_ N[O
NRd,p = NRd,p : 1:b,p : fs 'fc

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FISVMG | FISVM8 | FISVM10 | FISVM12 | FISVM16 | FISVM20 | FISVM24 | FISVM30
eff anchorage depth  hyy  (mm] | 50 \ 7 | & \ 9% | 80 \ 120 | 9 \ 144 | 128 \ 192 | 160 \ 20 | 192 \ 288 | 240 \ 360
non-cracked concrete

temperature range - 40 °C to +50 °C
characteristic resistance Nan,u [kN] | 8.5

Design resistance NBHd,HZ) [kN] | 4.7

122 | 177
68 | 98

265 | 276
147 | 164

415 | 398
230 | 221

59.7 | 643
332 | 357

1433 | 130.3
796 | 724

1954 | 192.3
108.6 | 106.8

288.4
160.2

96.5 | 955
536 | 53.1

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T <+ 50°C (see also ,Installation details”).
# Intermediate values for N°gg b depending on hyg .o, can be determined by linear interpolation.
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Anchor design according to ETA

4.3 Concrete cone failure and splitting for the most unfavourable anchor "

NRd,c = NORd,c : fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp : fc,sp : 1:h

Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISVM6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVM 20 FISVM24 FISVM 30

eff. anchorage depth her  [mm]| 50 \ 72 | 64 \ % | 80 \ 120 | 9% \ 144 | 128 \ 192 | 160 \ 20 | 192 \ 288 | 240 \ 360
non-cracked concrete

temperature range - 40 °C to +50 °C
characteristic resistance Nan,c [kN]| 17.8

308 | 254
171 | 143

474 | 36.1
263 | 200

663 | 474
368 | 263

87.1 | 73.0
484 | 405

134.1] 102.0
745 | 56.7

1874 | 134.1
104.1| 745

246.3 | 187.4
136.9| 104.1

3443
191.3

design resistance Nan,cz‘ [kN]| 9.9

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T <+ 50°C (see also ,Installation details”).

1.5
hef,var
hef,min

0 0
2 Intermediate values for NURd‘C depending on g, can be determined according: NRd.cp (©) (hetar) = NRd.cp (©) (hef, min) {

4 4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

i, =10+ 1|05
Ser N

Spacing s Influence factor f []
[mm] FISVM 6 FISM8 FISVM 10 FISVM 12 FISVM 16 FISVM 20 FISVM 24 FISVM 30
1 hes [mm] | 50 72 64 96 80 120 96 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360
40 0.63 | 059 | 0.60 | 057
45 0.66 | 060 | 062 | 058 | 059 | 0.56
55 0.68 | 063 | 0.64 | 060 | 061 | 058 | 0.60 | 0.56
65 072 | 065 | 067 | 061 | 064 | 059 | 061 | 0.58 | 058 | 0.56
85 078 | 070 | 072 | 065 | 068 | 0.62 | 065 | 0.60 | 061 | 057 | 059 | 0.56

105 085 | 074 | 077 | 068 | 072 | 065 | 068 | 0.62 | 064 | 059 | 061 | 057 | 0.59 | 0.56

120 090 | 078 | 081 | 071 | 075 | 067 | 071 | 0.64 | 066 | 060 | 063 | 058 | 0.60 | 0.57

140 097 | 082 | 086 | 074 | 079 | 069 | 074 | 066 | 068 | 062 | 065 | 060 | 0.62 | 0.58 | 0.60 | 0.56
150 100 | 085 | 089 | 076 | 081 | 071 | 076 | 067 | 070 | 0.63 | 066 | 060 | 063 | 059 | 0.60 | 0.57
195 095 | 100 | 084 | 091 | 077 | 084 | 073 | 075 | 067 | 0.70 | 064 | 067 | 061 | 064 | 059
215 1.00 087 | 095 | 0.80 | 087 | 075 | 078 | 069 | 072 | 065 | 069 | 062 | 065 | 0.60
240 092 | 100 | 083 | 092 | 078 | 081 | 071 | 075 | 067 | 0.71 | 064 | 067 | 061
290 1.00 090 | 100 | 084 | 088 | 075 | 0.80 | 0.70 | 0.75 | 067 | 0.70 | 0.63
360 1.00 092 | 097 | 081 | 088 | 075 | 081 | 071 | 0.75 | 067
430 1.00 087 | 095 | 080 | 087 | 075 | 0.80 | 0.70
480 092 | 100 | 083 | 092 | 078 | 083 | 0.72
575 1.00 090 | 100 | 083 | 080 | 077
720 1.00 092 | 1.00 | 083
865 1.00 0.90
1080 1.00
i [mm] | 40 40 40 40 45 45 55 55 65 65 85 85 105 105 140 140
Ser [mm] | 150 216 192 ‘ 288 240 ‘ 360 288 ‘ 432 384 | 576 | 480 720 576 864 720 | 1080

Intermediate values by linear interpolation.
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Anchor design according to ETA

4.3.1.2 Influence of edge distance

2

fo =035+ ——+ 0.6 —

Ser N SaN
Edge distance ¢ Influence factor f [-]
[mm] FISVM6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVM20 FISVM 24 FISVM 30
1 hgs [mm] | 50 12 64 96 80 120 96 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360
40 0.66 | 056 | 0.58 | 0.50
45 0.70 | 058 | 062 | 052 | 056 | 048
55 0.80 | 064 | 069 | 056 | 061 | 052 | 056 | 049
60 085 | 067 | 072 | 058 | 064 | 053 | 058 | 0.50
65 090 | 071 | 076 | 061 | 066 | 055 | 061 | 0.51 | 054 | 047
75 100 | 077 | 083 | 065 | 072 | 058 | 065 | 0.54 | 057 | 049
85 084 | 091 | 070 | 078 | 0.62 | 070 | 057 | 0.60 | 051 | 0.65 | 048
95 091 | 099 | 075 | 084 | 0.66 | 075 | 060 | 063 | 053 | 0.57 | 049
105 0.98 079 | 090 | 0.69 | 079 | 0.63 | 067 | 055 | 0.60 | 051 | 0.55 | 048 4
120 087 | 100 | 075 | 087 | 067 | 072 | 058 | 0.64 | 053 | 0.58 | 0.50
140 0.98 083 | 098 | 074 | 079 | 063 | 069 | 057 | 0.63 | 053 | 0.57 | 049
180 1.00 087 | 095 | 072 | 081 | 064 | 072 | 058 | 0.64 | 053
215 1.00 081 | 092 | 070 | 081 | 064 | 0.70 | 057
290 1.00 085 | 1.00 | 075 | 0.85 | 0.66
360 1.00 087 | 1.00 | 075
430 1.00 0.84
540 1.00
Conin [mm] | 40 40 40 40 45 45 55 55 65 65 85 85 105 106 140 140
Cor [mm] | 75 ‘ 108 96 ‘ 144 120 180 144 ‘ 216 192 | 288 | 240 | 360 | 288 | 432 | 360 | 540

Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp

Spacing s Influence faclnrfs’sp [1

[mm] FISVM6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVYM20 FISVM 24 FISVM 30

1 hes [mm] | 50 72 64 96 80 120 96 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360

40 0.60 | 055 | 0.56 | 0.55

45 0.61 | 056 | 057 | 055 | 056 | 0.54

55 0.64 | 057 | 059 | 057 | 057 | 0.55 | 056 | 0.54

65 0.66 | 058 | 0.60 | 058 | 058 | 056 | 057 | 0.55 | 055 | 0.54

85 071 | 061 | 063 | 060 | 061 | 058 | 059 | 057 | 057 | 055 | 0.65 | 0.54

105 0.76 | 063 | 0.66 | 063 | 063 | 0.60 | 061 | 0.58 | 058 | 056 | 057 | 055 | 0.56 | 0.54

140 085 | 068 | 072 | 067 | 068 | 063 | 065 | 0.61 | 061 | 058 | 0569 | 057 | 057 | 056 | 0.56 | 0.55
4 200 100 | 075 | 081 | 074 | 075 | 069 | 071 | 066 | 066 | 0.62 | 063 | 060 | 0.61 | 058 | 0.58 | 0.56

250 081 | 089 | 080 | 081 | 074 | 076 | 0.70 | 0.70 | 065 | 0.66 | 062 | 063 | 0.60 | 0.61 | 0.58

280 085 | 094 | 084 | 086 | 077 | 079 | 073 | 072 | 067 | 0.68 | 064 | 065 | 061 | 062 | 0.59

320 090 | 100 | 089 | 090 | 081 | 083 | 076 | 075 | 069 | 0.70 | 066 | 067 | 063 | 064 | 0.60

340 0.93 091 | 093 | 083 | 085 | 077 | 077 | 070 | 072 | 067 | 0.68 | 064 | 064 | 061

400 1.00 099 | 100 | 088 | 092 | 082 | 082 | 074 | 075 | 069 | 0.71 | 066 | 067 | 0.63

450 093 | 097 | 086 | 086 | 077 | 078 | 072 | 0.74 | 068 | 0.69 | 065

520 1.00 092 | 091 | 081 | 083 | 075 | 077 | 071 | 072 | 067

570 096 | 095 | 084 | 086 | 078 | 080 | 073 | 0.74 | 069

620 1.00 | 099 | 087 | 089 | 080 | 083 | 075 | 0.76 | 0.70

680 091 | 093 | 083 | 086 | 077 | 079 | 0.72

830 1.00 090 | 094 | 083 | 085 | 0.77

950 096 | 1.00 | 0.88 | 090 | 081

1030 1.00 092 | 094 | 083

1240 1.00 0.90

1540 1.00

Smin [mm] | 40 40 40 40 45 45 55 55 65 65 85 85 105 106 140 140

Sersp [mm] | 200 | 400 320 | 410 | 400 520 | 480 620 630 830 790 | 1030 | 950 | 1240 | 1180 | 1540

Intermediate values by linear interpolation.
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Anchor design according to ETA

4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence fal:lnrf“m [1
[mm] FISVM6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVYM20 FISVM 24 FISVM 30
1 hes [mm] | 50 12 64 96 80 120 96 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360
40 0.57 | 046 | 048 | 045
45 0.61 | 047 | 050 | 047 | 047 | 044
55 0.67 | 050 | 054 | 049 | 050 | 046 | 047 | 044
65 0.74 | 053 | 058 | 052 | 053 | 048 | 050 | 046 | 046 | 043
85 0.88 | 059 | 066 | 058 | 059 | 0.53 | 055 | 050 | 050 | 046 | 046 | 044
100 100 | 064 | 072 | 063 | 064 | 056 | 058 | 063 | 052 | 048 | 049 | 045
105 065 | 074 | 0.65 | 065 | 058 | 060 | 054 | 053 | 049 | 049 | 046 | 047 | 044
140 077 | 080 | 076 | 0.77 | 0.66 | 069 | 061 | 0.60 | 054 | 0.55 | 050 | 051 | 047 | 048 | 045
160 085 | 100 | 083 | 085 | 071 | 075 | 065 | 0.64 | 057 | 058 | 052 | 054 | 049 | 050 | 046 4
180 0.92 090 | 092 | 077 | 081 | 069 | 068 | 060 | 0.61 | 064 | 056 | 051 | 052 | 048
200 1.00 098 | 1.00 | 082 | 087 | 074 | 073 | 063 | 0.64 | 057 | 059 | 053 | 054 | 049
205 1.00 0.84 | 089 | 075 | 074 | 063 | 065 | 057 | 059 | 053 | 0.54 | 049
240 094 | 100 | 083 | 082 | 069 | 071 | 062 | 0.64 | 057 | 0.58 | 0.52
260 1.00 087 | 086 | 072 | 074 | 064 | 067 | 059 | 0.60 | 0.54
285 094 | 093 | 076 | 079 | 067 | 070 | 061 | 0.63 | 0.56
310 100 | 099 | 081 | 083 | 071 | 074 | 064 | 065 | 058
340 086 | 089 | 075 | 078 | 067 | 0.69 | 0.60
395 096 | 1.00 | 082 | 087 | 073 | 0.75 | 065
415 1.00 085 | 080 | 075 | 078 | 0.67
475 094 | 100 | 082 | 085 | 072
515 1.00 087 | 080 | 0.75
590 096 | 1.00 | 082
620 1.00 0.85
770 1.00
G [mm] | 40 40 40 40 45 45 55 55 65 65 85 85 105 105 140 140
Crsp [mm] | 100 | 200 160 | 205 | 200 ‘ 260 | 240 ‘ 310 | 315 | 4156 | 395 | 516 | 475 | 620 590 | 770

Intermediate values by linear interpolation.

fischer ==
Status 05/2070 FIXING SYSTEMS 207



fischer Injection mortar FIS V, FIS VS, FIS VW and Upat UPM 44
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4.3.2.3 Influence of concrete thickness

2 2
P LR NI F
hmin hmin
Thickness h Influence factor f;, [-]
[mm] FISVM 6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVM 20 FISVM 24 FISVM 30
1 hes [mm] | 50 12 64 96 80 120 96 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360
100 1.00 1.00
10 105 | 1.07 1.00
120 111 ] 113 1.06
130 1.18 102 | 112 1.02
140 1.24 107 | 117 1.07
150 112 | 123 | 100 | 1.12
180 1.27 113 | 127 | 1.02 | 1.06
190 1.31 117 | 131 | 1.06 | 1.10
4 210 1.26 113 | 118 1.01

230 1.33 120 | 125 | 1.01 | 1.07
250 127 | 132 | 1.06 | 1.13 1.01
310 123 | 130 | 1.05 | 1.16 1.00
400 1.24 111 ] 119
430 1.31 116 | 124 | 1.00
580 1.22
720 141
Pinin [mm] | 100 102 100 126 110 150 126 174 164 ‘ 228 | 208 | 288 | 248 | 344 | 310 | 430
et [mm] | 50 72 64 96 80 120 96 144 128 192 160 | 240 192 | 288 | 240 | 360
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type FISVM 6 FISVM8 FISVM 10 FISVM 12

gvz A4 c gvz A4 c gvz A4 c gvz A4 Cc

58 | 88 58 | 88 58 | 88 58 | 88

characteristic resistance Vgy o [kN] | 5.0 | 80 | 7.0 70 | 92 | 146 | 128 | 128 | 145 | 232 | 203 | 203 | 21.1 | 337 | 295 | 295
design resistance Vggs [KNI| 40 | 64 | 45 56 | 74 | 117 | 82 | 102 | 116 | 186 | 130 | 162 | 169 | 27.0 | 189 | 236

Anchor type FISVM 16 FISVM 20 FISVM 24 FISVM 30
gvz A4 Cc gvz A4 c gvz A4 c gvz A4 Cc
58 | 88 58 | 8.8 58 | 8.8 58 | 88

characteristic resistance Vi o [kN] | 39.2 | 628 | 54.8 | 548 | 612 | 98.0 | 857 | 857 | 882 | 141.2| 1234 | 1234 | 1402 | 224.4 | 196.2 | 196.2
design resistance Vpgs [kN]| 314 | 50.2 | 35.1 | 438 | 49.0 | 784 | 549 | 686 | 70.6 | 113.0| 79.1 | 98.7 | 112.2 | 1795 | 1258 | 167.0
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Anchor design according to ETA

5.2 Pryout-failure for the most unfavourable anchor "
=Naaep(©) (P) =Ny (P)
VRd,cp(C) = NRd,cp c 'fb,c'fs 'fc K VRd,cp p)= NRd,cp p 'fb,p'fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FISVM6 FISVM8 FISVM 10 FISVM 12 FISVM 16 FISVM 20 FISVM24 FISVM 30
eff. anchorage depth i tmm]| 50 [ 72 | 64 [ 9 | 80 [ 20 | 96 [ 44 | 128 [ 192 | 160 [ 240 | 192 [ 288 | 240 | 380

non-cracked concrete temperature range - 40 °C to + 50 °C
characteristic resistance NﬂRk.Cp (c) [kN]| 17.8 | 30.8 | 258 | 47.4 | 36.1 | 66.3 | 47.4 | 87.1 | 73.0 | 134.1| 102.0 | 187.4 | 134.1 | 246.3 | 187.4 | 3443
design resistance N’Rgcp () [kNI| 11.8 | 205 | 17.2 | 316 | 240 | 442 | 31.6 | 58.1 | 48.7 | 894 | 68.0 | 124.9| 834 | 1642| 124.9 | 2295
characteristic resistance NURk.cp (p) [kN]| 85 | 122 | 17.7 | 265 | 276 | 415 | 398 | 59.7 | 643 | 96.5 | 955 | 1433 | 130.3 | 1954 | 192.3 | 288.4
[kN]| 67 | 81 | 118 | 17.7 | 184 | 276 | 265 | 398 | 429 | 643 | 63.7 | 95.5 | 86.9 | 130.3 | 128.2 | 192.3
!l The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the

mortar T = + 50°C (see also ,Installation details”).
2 Intermediate values for NURd‘Cp (p) depending on hgg 5, can be determined by linear interpolation.

design resistance N cp () [kN

¥ Intermediate values for Ngg o, (c) depending on heg y, can be determined according: N

1.5
hef.var }

0 —NO .
Rd,cp(C)(hefvar) ' Rd,cp(C )(hef.min) Nef min

5.2.1 Influence of anchorage depth

hes k
<60 mm 1.0
=60 mm 20
5.3 Concrete edge failure for the most unfavourable anchor "

_\/0 n
VRd,c — VRd,c 'fb,c ) fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c,,

Anchor type FISVM 6 FISVM8 FISVM10 | FISVM12 | FISVM16 | FISVM20 | FISVM24 | FISVM30
heg [mm]| 50 72 64 96 80 | 120 | 96 | 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360
non-cracked concrete

temperature range - 40 °C to +50 °C
minimum edge distance ¢y [mm]| 40 40 40 40 45 45 55 55 65 65 85 85 106 | 105 | 140 | 140

characteristic resistance V% o [kN].| 4.8 62 | 63 | 68 | 68 | 75 | 95 | 106 | 134 | 151 | 20.7 | 234 | 293 | 333 | 464 | 529
design resistance Ve [KN]| 32 | 34 | 36 | 38 | 45 | 50 | B3 70 | 89 | 100 | 138 | 156 | 196 | 222 | 309 | 352

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T = + 50°C (see also ,Installation details”).

5.3.1 Influence of load direction

fov = - =10
ol s ? sin oy} 2
COS Oy )~ +
2.5
Angle ay Influence factor 'o(,v
[
0° 1.00
15° 1.03 In case of ay > 90° it is assumed
300 113 . that only the component of Ihev
. shear load parallel to the edge is
45 131 acting on the anchor. The component
60° 1.64 acting away from the edge may be
75° 215 neglected for the proof of concrete
o edge failure. Example of anchor
Y 2 0° <oy =90° group see chapter 4, example
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Anchor design according to ETA

4.5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c

single anchor factor 'sc,V“ =
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40

100 | 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 | 520 627 | 683 | 74 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge
for concrete thicknesshz 1.5 - ¢
and spacings£3-c¢

for concrete thicknessh< 1.5 - ¢
and spacings£4.5:h

h
o=t _ 30 ts n=2 2:h+s |75
e,V oo foe.v e o
min min min
fors>3.¢c fors>4.5-h
h
foon=2 b8 f =2 _B85-h 115
sc,V sc,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/c i
1.0 12 14 1.6 1.8 20 22 24 26 28 30 32 34 36 38 4.0
1.0 067 | 084 1.03 122 143 1.65 188 | 212 | 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 076 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 303 | 331 360 | 389 | 419 | 450
20 0.83 1.02 1.22 143 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.64 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361 390 | 421 452 | 483
30 1.00 1.20 1.42 1.64 188 | 212 | 237 | 263 | 290 | 3.18 | 346 | 376 | 406 | 436 | 468 | 5.00
35 1.30 1.62 1.75 199 | 224 | 250 | 276 | 304 | 332 | 361 391 421 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 196 | 221 247 | 274 | 302 | 331 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.71 299 | 328 | 357 | 388 | 419 | 450 | 482 515 | 549 | 583
6.0 283 | 3N 341 371 402 | 433 | 465 | 498 | 531 566 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 547 | 582 | 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 614 | 650
8.0 457 | 491 626 | 5589 | 595 | 630 | 667
85 505 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 6.63 | 7.00
95 569 | 6.05 | 642 | 679 | 7.17
10.0 6.21 658 | 695 | 7.33
11.0 728 | 167
12.0 8.00

Intermediate values by linear interpolation.
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Anchor design according to ETA

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Np Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

8. Anchor characteristics

Anchor type FISVM6 | FISVM8 | FISVM10 | FISVM12 | FISVM16 | FISVM20 | FISVM24 | FISV M 30
hg [mm] | 50 ‘ 72 | 64 | 96 | 80 | 120 | 96 | 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360

diameter of thread M6 M8 M 10 M12 M 16 M 20 M 24 M 30

nominal drill hole diameter dg [mm] 8 8 10 10 ] 12 12 14| 14 18| 18| 24 | 24| 28 | 28 | 35 | 35

drill depth hg [mm] | 60 | 72 | 64 | 96 | 80 | 120 | 96 | 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360

clearance-hole in fixture to be attached dg [mm] | <7 | €7 | =9 | €9 |12 =12 | <14 14| <1818 <22|<22|<26|<26|=33|=<33

]
wrench size SW [mm] | 10 | 10 | 13 [ 13 | 17 | 17 | 19 | 18 | 24 | 24 | 30 | 30 | 36 | 36 | 46 | 46
required torque Tinst  [Nm] | 6 5 10 | 10 | 20 | 20 | 40 | 40 | 60 | 60 | 120 | 120 | 150 | 150 | 300 | 300
]
]

minimum thickness of concrete member ~ hyi, - [mm] | 100 *| 102 *| 100 | 126 *| 110*| 150 | 126 *| 174 *| 164 *| 228 *| 208 *| 288 *| 248 *| 344 *| 310 *| 430 *

minimum spacing Spin  [mm] | 40 | 40 | 40 | 40 | 45 | 45 | 55 | 556 | 65 | 65 | 85 | 85 | 105 | 105 | 140 | 140
minimum edge distances Cin  [mm] | 40 | 40 | 40 | 40 | 45 | 45 | 55 | 55 | 65 | 65 | 85 | 85 | 105 | 105 | 140 | 140
mortar filling quantity [scale units]| 2 2 2 3 3 5 4 6 8 1 20 29 28 42 53 79

* Intermediate values by linear interpolation.

het  thix het  tix
\
OW 6 ks (O\W
° ° NEANoE Tins ° ° NCANSE Tins
0(\0000/)71—14{‘ memopp/ﬁ//mg‘
do) &) RGM8x..-M20x... di | M do>\@) RGM 24 x..-M30x. 4 || ] ™
s TUsETUE [ -1 TS UsTETUE 1 -1
? 90 0 2w ME-W ! 30 0 L “EW !
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fischer Injection mortar FIS V, FIS VS, FIS VW and Upat UPM 44

Anchor design according to ETA

9. Gelling and curing times

Cartridge temperature Gelling time Temperature at Curing time "

(minimum + 5 °C) FIS VW FISV FISVS anchoring base FIS VW FISV FISVS
-bh°C - 0°C 180 min. 24h -

+ 0°C 5 min. - - £0°C - 5°C 180 min. 180 min. 6h

+ 5°C 5 min. 13 min. = +5°C - 10°C 50 min. 90 min. 180 min.

+10°C 3 min. 9 min. 20 min. +10°C - 20°C 30 min. 60 min. 120 min.

+20°C 1 min. 5 min. 10 min. +20°C - 30°C - 45 min. 60 min.

+30°C - 4 min. 6 min. +30°C - 40°C - 35min. 30 min.

+40°C - 2 min. 4 min. +40°C - 35 min. 30 min.

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.

For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.

"' For wet concrete the curing time must be doubled.

4 10. Mechanical characteristics

Anchor type FISAMG6 FISAMS8 FISAM 10 FISAM 12
gvz A4 c gvz A4 c gvz A4 c gvz A4 [
58 | 88 58 | 88 58 | 88 58 | 88
stressed cross sectional A [ 201 366 56.0 843
area anchor rod 8
resisting moment anchorrod W [mm®] 12.7 31.2 62.3 109.2

yield strength anchor rod f, [N/mm?]| 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560
f

tensile strength anchorrod ~ f, [N/mm?]| 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700

Anchor type FISAM 16 FISAM 20 FISAM 24 FISAM 30
gvz A4 Cc gvz A4 Cc gvz A4 Cc gvz A4 Cc
58 | 88 58 | 88 58 | 88 58 | 88

stressed cross sectional
area anchor rod 8
resisting moment anchor rod

=

[mm?] 167.0 2450 353.0 561.0
[mm?] 2715 540.9 935.5 1874.2
yield strength anchor rod fy [N/mm?]| 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560

fy, [N/mm?]| 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700

=

tensile strength anchor rod

fischer ==
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fischer Injection mortar FIS V, FIS VS, FIS VW and Upat UPM 44

Anchor design according to ETA

11. Load displacement curves for tension in non-cracked concrete (fck,cube (200) = 30 N/mm?)

Load [kN] Load [kN] Load [kN]

Load [kN]
25 40 60 150
ﬂ 50 A 125
20 \
30
40 100
15 k
20 30 75
10
20 50
10
5
10 25
FIS V with RG M8 FIS V with RG M10 FIS V with RG M12 FIS V with RGM16
o T r r o o 0 4
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 o 5 10 15 20
Displacement [mm] Displacement [mm] Displacement [mm] Displacement [mm]
Load [kN] Load [kN]
00 400
150 — 300 \ {
100 200
50 100
FIS V with RG M20 FIS V with RG M30
o o
[ 5 10 15 20 [ 5 10 15 20
Displacement [mm] Displacement [mm]
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Mi

Anchor design according to ETA

1. Types

RG MI A4 - Internal-threaded anchor (A4)

FIS VS - Injection mortar FIS VS 150 C, FISVS 100 P,
FISVS 360 S, FISVW 360 S

CALCULATION
WITH

COMPUFIX

European Technical Approval -

CALCULATION
SOFTWARE
Option 7 for non-cracked concrete °

Features and Advantages

European Technical Approval option 7.

Suitable for non-cracked concrete.

High-performance hybrid resin for high loads in almost all building materials.

Universal fixing system for a broad range of applications on building sites.

The resin anchoring is free of expansion forces and permits low spacings and edge distances.

Extensive range of accessories for a wide variety of applications.

Special summer version FIS VS with longer gelling time for applications in tropical areas and

special winter version FIS VW for cold regions.

A variety of approvals cover many applications in nearly all building materials and guarantee maximum safety.

Materials
Internal-threaded anchor: Carbon steel grade 5.8, zinc plated (5 ym) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Injection mortar: Vinylester resin (styrene-free), hydraulic additives, quartz sand and hardener

i B
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

2.

Mean values

Ultimate loads of single anchors with large spacing and edge distance ?

Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gz’ ‘ A4 gvz! ‘ A4 gvz! ‘ A4 guz! ‘ A4 gvz! ‘ A4
ked range-40 °C to +50°C
tension load €20/25 N, [kN] 19.0% 26.0" 30,0 41.07 44.0% 59.0% 82.0" 100.0% 127.0% 153.3*
shearload  =C20/25 V, [kN] 9.5% 12.8* 16.1% 203" 219 29.5% 40.7% 54.8% 63.3% 86.7%

*! Steel failure decisive
"' The values apply to screws with

the strength classification 5.8

“I The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar

T=+50°C (see also ,Installatio

n details”).

ncrete strength

2.1 Influence of co
f = ck,cube(150)
b,c ™
25

Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor

foeyl Tk cube (150) fop L

[N/mm?] [N/mm?] 8] [l

£20/25 20 25 1.00 1.00
£25/30 25 30 1.05 1.10
€30/37 30 37 1.10 1.22
C40/50 40 50 119 141
C45/55 45 55 122 1.48
C50/60 50 60 1.26 1.65
3. Characteristic, design and permissible loads of single anchors with large ¥

spacing and edge distance

Characteristic loads

Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz! ‘ A4 gvz'! A4 gvz! A4 gvz'! A4 gvz'! A4
ked range-40 °C to +50°C
tension load ~ €20/25 N [kN] 19.0 26.0 30.0 40.0 44.0 50.0 75.0 75.0 115.0 115.0
£ 50/60 Npy [kN] 19.0 26.0 30.0 41.0 44.0 59.0 82.0 94.5 127.0 1449
shearload  =C20/25 Vg [kN] 915 12.8 161 20.3 219 295 40.7 54.8 63.6 85.7
Design loads
Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz' A4 gvz' A4 gvz' A4 gvz" A4 gvz' A4
non-cracked concrete, temperature range - 40 °C to + 50 °C
tension load  C20/25 Npy [kN] 128 139 20.3 219 278 278 417 417 63.9 63.9
£50/60 Npg [kN] 128 139 20.3 219 29.7 316 52.5 52.5 80.5 80.5
shearload ~ =C20/25 Vg [kN] 1.6 8.2 121 13.0 175 189 32.6 35.1 50.9 54.9
' The values apply to screws with the strength classification 5.8
? Material safety factors yy and safety factor for load y| = 1.4 are included. Material safety factor y) depends on type of anchor.
% The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T <= +50°C (see also ,Installation details”).
Permissible loads see next page.
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Permissible loads 2

Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz! ‘ A4 gvz'! A4 gz A4 gvz'! A4 gvz' A4
ked range-40 °C to +50°C
tension load € 20/25 Ny, [kN] 9.2 9.9 145 16.7 19.8 19.8 298 29.8 456 458
C50/60 Nygpy [KN] 9.2 9.9 145 16.7 212 225 375 375 57.5 57.5
shearload  2C20/25 Vpo [kN] 54 B 86 93 125 135 233 251 363 39.2

' The values apply to screws with the strength classification 5.8

% Material safety factors yy and safety factor for load y| = 1.4 are included. Material safety factor y) depends on type of anchor.

3 The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T=+50°C (see also ,Installation details”).

4 4. Load direction: tension

4.1 Steel failure for the highest loaded anchor <r>

Characteristic resistance and design resistance for single anchors

Anchor type FISV FISV FISV
RGM8I RGM 101 RGM 121
gvz A4 gvz A4 gvz A4
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance NﬁkvS [kN] 19.0 29.0 26.0 30.0 46.0 410 440 67.0 59.0
design resistance Npgs  [kN] 128 193 139 20.3 30.7 219 29.7 44.7 31.6
Anchor type FISV FISV
RGM 161 RGM201
gvz A4 gvz A4
5.8 8.8 5.8 8.8

characteristic resistance NHk,s [kN] 82.0 109.0 110.0 127.0 182.0 171.0
design resistance NRd,s [kN] 554 721 58.8 85.8 1213 914

4.2 Pull-out/pull-through failure for the highest loaded anchor "
_ N[O
NRd,p = NRd,p : fb,p : fs 'fc

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FISV FISV FISV FISV FISV

eff. anchorage depth hgg  [mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
ked range-40°C to +50°C

characteristic resistance NuRk,p [kN] 300 40.0 50.0 75.0 115.0

Design resistance Nan,p [kN] 16.7 22.2 27.8 41.7 63.9

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T =< +50°C (see also ,Installation details”).

4.3 Concrete cone failure and splitting for the most unfavourable anchor"
—N¢° _ N[O
NRd,c = NRd,c ’ fb,c ' fs : fc NRd,sp = NRd,c ’ fb,c ) fs,sp ’ fc,sp : fh
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISV FISV FISV FISV FISV
RGMS8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
ked , temp range -40°C to + 50 °C
characteristic resistance Nan,c [kN] 43.1 43.1 70.6 102.2 142.8
design resistance Nan,c [kN] 24.0 24.0 39.2 56.8 794

'l The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T=+50°C (see also ,Installation details”).
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Anchor design according to ETA

fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing s Influence factor f []

FISV FISV FISV FISV FISV
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.57
45 0.58 0.58
60 0.61 0.61 0.58
80 0.65 0.65 0.61 0.58
100 0.69 0.69 0.63 0.60
125 0.73 0.73 0.67 0.63 0.61
150 0.78 0.78 0.70 0.66 0.63
200 0.87 0.87 0.77 0.71 0.67
250 0.96 0.96 0.83 0.76 0.71
210 1.00 1.00 0.86 0.78 0.73
300 0.90 0.81 0.75
375 1.00 0.89 0.82
480 1.00 0.91
590 1.00
i [mm] 40 45 60 80 125
SerN [mm] 270 270 375 480 590
Intermediate values by linear interpolation.
4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
SN SerN

Edge distance ¢ Influence factor f [-]

FISV FISV FISV FISV FISV
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.51
45 0.563 0.53
60 0.60 0.60 0.53
80 0.70 0.70 0.59 0.53
100 0.80 0.80 0.66 0.58
125 0.94 0.94 0.75 0.65 0.59
135 1.00 1.00 0.79 0.68 0.61
150 0.85 0.72 0.64
170 0.93 0.78 0.69
185 0.99 0.82 0.72
200 1.00 0.87 0.76
240 1.00 0.86
250 0.88
295 1.00
G [mm] 40 45 60 80 125
CorN [mm] 135 135 188 240 295
Intermediate values by linear interpolation.
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fog =|1.0* 0.5
Sersp

Spacing s Influence factor fs’sp [1

FISV FISV FISV FISV FISV
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.56
45 0.56 0.56
60 0.58 0.58 0.57
80 0.61 0.61 0.59 0.57
100 0.64 0.64 0.61 0.59
125 0.67 0.67 0.64 0.62 0.59
150 0.71 0.71 0.67 0.64 0.61

4 200 0.78 0.78 0.73 0.69 0.64
300 0.92 0.92 0.84 0.78 0.71
360 1.00 1.00 0.91 0.83 0.76
400 0.95 0.87 0.79
440 1.00 0.91 0.81
500 0.96 0.86
540 1.00 0.89
600 0.93
700 1.00
S [mm] 40 45 60 80 125
Sersp [mm] 360 360 440 540 700
Intermediate values by linear interpolation.
4.3.2.2 Influence of edge distance
2
fogp =036 + ——+ 0.6 —
Sor s Ser 5p

Edge distance ¢ Influence faclnrf,:'sp [1

FISV FISV FISV FISV FISV
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.47
45 0.48 0.48
60 0.63 0.63 0.50
80 0.60 0.60 0.55 0.51
100 0.67 0.67 0.61 0.56
125 0.77 0.77 0.68 0.61 0.55
150 0.87 0.87 0.76 0.67 0.59
180 1.00 1.00 0.86 0.75 0.65
200 0.93 0.80 0.68
220 1.00 0.86 0.72
210 1.00 0.82
300 0.89
350 1.00
Conin [mm] 40 45 60 80 125
Crsp [mm] 180 180 220 270 350

Intermediate values by linear interpolation.
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2 2
fh _ L 3 < 2. hef 3
hmin hmin
Thickness h Influence factor f; []
FISV FISV FISV FISV FISV
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
120 1.00
125 1.03 1.00
150 1.16 1.13
165 1.24 1.20 1.00
180 131 1.28 1.06
205 1.16 1.00
220 1.21 1.06
230 1.25 1.08
250 1.32 1.14 4
260 1.17 1.00
300 1.29 1.10
320 1.35 1.15
380 129
400 1.33
Binin [mm] 120 125 165 205 260
et [mm] 90 90 125 160 200
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type FISV FISV FISV FISV FISV
RGM8I RGM8I RGM 121 RGM 161 RGM 201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
58 | 88 58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance Vg [KN]| 8.5 | 14.8 | 128 | 161 | 232 | 203 | 21.8 | 337 | 295 | 40.7 | 627 | 548 | 638 | 81.1 | 857
design resistance Vggs [kNI| 76 | 117 | 82 | 121 | 186 | 130 | 175 | 270 | 189 | 326 | 502 | 35.1 | 50.9 | 60.7 | 549
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(C) = N(F){d,cp(c) 'fb,c ’ fs 'fc k VRd,cp(p) = Ngd,cp(p)' fb,p : fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
non-cracked concrete, temperature range - 40 °C to +50 °C
characteristic resistance N“Rk.cp (c) [kN] 43.1 43.1 70.6 102.2 142.8
design resistance N”Rd‘cp (c) [kN] 28.7 28.7 471 68.1 95.2
characteristic resistance Nan_Cp (p) [kN] 30.0 40.0 50.0 75.0 115.0
design resistance Nan,Cp (p) [kN] 20.0 26.7 333 50.0 76.7

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T <+ 50°C (see also ,Installation details”).
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

5.2.1 Influence of anchorage depth

het k
<60 mm 1.0
=60 mm 2.0
5.3 Concrete edge failure for the most unfavourable anchor "

_\/0 n
VRd,c = VRd,c 'fb,c : fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c;

Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201
non-cracked concrete, temperature range - 40 °C to +50 °C
minimum edge distance ¢y [mm] 40 45 60 80 125
4 characteristic resistance Vg o [kN] 6.3 78 124 19.8 38.0
design resistance V"Hd,c [kN] 4.2 52 8.3 132 253

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T=+50°C (see also ,Installation details”).

5.3.1 Influence of load direction

fov = - >10

oV oo sin o) 2
£oS Oy )~ +
28
Angle ay Influence factor fo
[

0° 1.00

16° 1.03
30° 1.13 -
45° 131

60° 1.64

75° 215
20 28 0° <oy < 90°

In case of ay > 90° itis assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -c

single anchor factor 'sc,V“ 1

edge distance = c/c,;, or (h/1.5)/c i
1.0 12 14 1.6 18 20 22 24 26 2.8 30 32 34 36 38 4.0
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 5.20 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

fischer=

FIXING SYSTEMS

220 Status 05/2010



fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V -
Cin | Cmin B-Cin | Cmin
spacing anchor pair faclnrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2.89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 3.32 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: N'gq § Ngq = lowest value of NRg,s: NRd,p: NRd,c : NRd,sp
6.2 Shear: V'sq § Vgg = lowest value of VRd,s VRd,cp (€): VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Np Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
fischere=
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

7. Installation details

QN
00

8. Anchor characteristics

Anchor type FISV FISV FISV FISV FISV
RGM8I RGM 101 RGM 121 RGM 161 RGM201

diameter of thread M8 M10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 14 18 20 24 32
drill depth hg  [mm] 90 90 125 160 200
effective anchorage depth her  [mm] 90 90 125 160 200
clearance-hole in fixture to be attached dg [mm] =0 <12 <14 <18 =22

min i 12 15 18 24 30
screw penetration depth e 18 23 2% 35 45
wrench size SW  [mm] 13 17 19 24 30
required torque Tinst  [(Nm] 10 20 40 80 120
minimum thickness of concrete member hin  [mm] 120 125 165 205 260
minimum spacing Smin  (mm] 40 45 60 80 125
minimum edge distances Cin  [(mm] 40 45 60 80 125
mortar filling quantity [scale units] 5 7 " 17 48
9. Gelling and curing times
Cartridge temperature Gelling time Temperature at Curing time
(minimum + 5 °C) FISV FISVS FISvw anchoring base FISV FISVS FISVW
+ 0°C - - 5 min. - 5°C 24h - 180 min.
+ 5°C 13 min. - 5 min. + 0°C 180 min. 6h 180 min.
+10°C 9 min. 20 min. 3 min. + 5°C 90 min. 180 min. 50 min.
+20°C 5 min. 10 min. 1 min. +10°C 60 min. 120 min. 30 min.
+30°C 4 min. 6 min. - +20°C 45 min. 60 min. 30 min.
+40°C 2 min. 4 min. - +30°C 35 min. 30 min. -

+40°C 35 min. 30 min. -

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.

With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.

For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.
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fischer Injection mortar FIS V, FIS VS and FIS VW with RG Ml

Anchor design according to ETA

10. Mechanical characteristics

Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

58 | 838 58 | 838 58| 838 58| 838 58|88

stressed cross sectional area - screw A [mm?] 36.6 58.0 84.3 167.0 2450

resisting moment - screw W [mm?] 312 62.3 109.2 2715 5409

yield strength - screw f, [N/mm?]| 400 | B40 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | B4D | 450 | 400 | 640 | 450

tensile strength - screw fy [N/mm2]| 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700

stressed cross sectional area - internal-threaded anchor Ag [mm?] 725 137.1 161.8 2104 350.5

resisting moment - internal-threaded anchor W [mm?®] 1478 3614 496.6 836.9 1756.3

yield strength - internal-threaded anchor fy [N/mm?] 420 450 420 450 420 450 420 450 420 450

tensile strength - internal-threaded anchor fy [IN/mm?] 520 700 520 700 520 700 520 700 520 700

4
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fischer Injection mortar FISVT
Anchor design according to ETA

1. Types
F

S

FIS A M 6 - threaded rod (gvz)
straight cut

T

FIS A M 6 - threaded rod (A4 and C)

straight cut

R SRR -

RG M 8 - M 20 - threaded rod (gvz)
4 with external hexagon head

m e oo
Option 7 for non-cracked concrete

RG M 8 - M 20 - threaded rod (A4 and C)

with external hexagon head

B | |

RG M 24 - M 30 - threaded rod (gvz)

straight cut

A A

RG M 24 - M 30 - threaded rod (A4 and C)

straight cut

Injection mortar FIS VT

CALCULATION
WITH

Features and Advantages

® European Technical Approval option 7.

Suitable for non-cracked concrete.

Universal fixing system for a broad range of applications on building sites.

The resin anchoring is free of expansion forces and permits low axial spacing and edge distances.
Extensive range of accessories for a wide variety of applications.

Materials
Threaded rod : Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
Injection mortar: Vinylester resin (styrene-free), quartz sand and hardener

fischer =
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fischer Injection mortar FIS VT
Anchor design according to ETA

2. Ultimate loads of single anchors with large spacing and edge distance "

Mean values

Anchor type FISVT M8 FISVT M8 FISVTM10 FISVTM10 FISVTM12 FISVTM12 FISVT M16

gvz‘All‘C gvz‘All‘l: gvz‘Atl‘c gvz‘M.‘C gvz‘M.‘C gvz‘AA‘C gvz‘All‘c

g [mm] 64 96 80 120 96 144 128

non-cracked concrete

temperature range - 40 °C to +50 °C

tension load £20/25 Ny [kN] | 19.0"] 204 |19.0%| 260 |30.0%| 318 |30.0Y 41.0Y |440%| 458 |440%| 590" 729
C50/60 N, [kN] |19.0% 257 |19.0%| 26.0% [30.0Y| 40.1 |30.0% 41.07 |440% 578 |440%| 590% 820" 919

shearload ~ 2C20/25 V, [kN] | 92 13.0% 9.2 13.0% | 1456| 2007 | 145| 2007 | 21.1| 3007 | 21.1| 30.07 |39.2"| 550

Anchor type FISVTM16 FISVTM20 FIS VT M20 FISVT M24 FISVT M24 FIS VT M30 FIS VT M30
gvz‘Atl‘c gvz‘All‘c gvz‘All‘C gvz‘All‘c gvz‘M‘(: gvz‘M‘C gvz‘All‘c

heg [mm] 192 160 240 192 288 240 360

non-cracked concrete

temperature range - 40 °C to +50 °C

tension load ~ €20/25 N, [kN] | 82.0*| 1094 107.2 127.0% 160.8 144.8 183.0% 2171 2111 292.0% 316.7

C50/60 N, [kN] | 82.0*| 110.0% |127.0%| 1361 |127.0%| 172.0% 182.4 183.0%| 246.0% 266.0 292.0%| 393.0% 4
shearload ~ 2C20/25 V, [kN] | 39.2*| 550% | 612"| 86.0" |61.2*| 86.0* |88.2*| 123.0" | 882" | 123.0" |140.2"| 196.0* |140.2*| 196.0"

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).
*I Steel failure decisive

21 Influence of concrete strength

f = ck,cube(150)
> 25

Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
'CK,CV| Tok cube (150) 'b.p fh, c
[N/mm?’] [N/mm?’] [ [
€20/25 20 25 1.00 1.00
£25/30 25 30 1.06 1.10
€30/37 30 37 1.10 1.22
C40/50 40 50 1.19 141
C45/55 45 55 1.22 1.48
C50/60 50 60 1.26 1.65

-
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fischer Injection mortar FIS VT
Anchor design according to ETA

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Characteristic loads

Anchor type FISVTM 8 FISVTM8 FISVTM 10 FISVTM 10 FISVTM 12 FISVTM 12 FISVTM16
gvz‘M‘C gvz‘lu‘c gvz‘A4‘C gvz‘M‘C gvz‘M‘C gvz‘A4‘C gvz‘M‘C
heg [mm] 64 96 80 120 96 144 128

non-cracked concrete
temperature range - 40 °C to +50°C
tension load  C20/25 Ng [kN] 163 19.0 229 239 300 358 344 44.0 516 54.7
€50/60 Ngy [kN] | 19.0 19.3 19.0 26.0 300 300 4.0 433 44.0 59.0 68.9
shearload  =2C20/25 Vg [kN] | 9.0 13.0 9.0 13.0 14.0‘ 200 14.0 200 21.[]‘ 30.0 210 300 35.[]‘ 55.0

Anchor type FISVTM16 | FISVIM20 | FISVTM20 | FISVTM24 | FISVIM24 | FISVIM30 FISVM 30
gvt‘M‘c gvz‘A4‘c gvz‘A‘I‘c gvt‘Atl‘c gvz‘All‘c gvz‘A4‘C gvt‘AA‘C
heg [mm] 192 160 240 192 288 240 360

non-cracked concrete
temperature range - 40 °C to +50 °C

4 tension load € 20/25 Npy [kN] 82.0 80.4 1206 108.6 162.9 1583 2375
C50/60 Ng [kN] | 82.0| 1034 101.3 127.0[ 152.0 138.8 183.0[ 2052 1995 2920/ 2993
shearload =C20/25 Vg [kN] | 38.0 55.0 G[].[]‘ 86.0 |60.0 86.0 BE.U‘ 1230 |86.0| 1230 137.[]‘ 1960 |137.0[ 196.0

Design loads

Anchor type FISVTM 8 FISVTM 8 FISVTM 10 FISVTM 10 FISVTM 12 FISVTM 12 FISVTM16
gvz‘M‘C gvz‘A4‘C gv:‘A4‘C gvz‘M‘C gvz‘M‘C gv:‘A4‘C gvz‘A‘l‘C
ht [mm] 64 96 80 120 96 144 128

non-cracked concrete
temperature range - 40 °C to +50°C

tensionload  €20/25 Nag [kN] 85 127 133 19.9 19.1 287 304
C50/60 Npy [KN] 107 128]13.9] 160 16.7 20.1| 218] 25.1 24.1 295(316]36.1 383
shearload =0 20/25 Vg [WN] | 7.2 | 83 | 104] 7.2 | 83 | 104| 11.2]128] 160 11.2| 128|160 168] 19.2| 240 168 192| 240 304 353] 440
Anchor type FISVTM16 | FISVTM20 | FISVTM20 | FISVTIM24 | FISVTM24 | FISVIM30 | FISVM30
gvz‘M‘c gvz‘All‘C gvz‘Ati‘c gvt‘All‘c gvz‘M‘[: gvz‘Ati‘c gvt‘All‘c
heg [mm] 192 160 240 192 288 240 360

non-cracked concrete
temperature range - 40 °C to +50 °C
tensionload  €20/25 Nag [kN] 455 44.7 67.0 603 905 88.0 1319
C50/60 Ngy (kN | 550] 574 563 84.4 76.0 1140 1108 166.3
shearload =0 20/25 Vpg [kN) | 304 | 35.3] 440 48.0 55.1] 68.8| 48.0| 55.1| 68.8| 68.8| 78.8| 98.4 | 688 78.8| 98.4|109.6]125.6]156.8]109.6[125.6] 156.8

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).

Permissible loads see next page.
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fischer Injection mortar FIS VT
Anchor design according to ETA

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Permissible loads 2

Anchor type FISVTM 8 FISVTM8 FISVTM 10 FISVTM 10 FISVTM 12 FISVTM 12 FISVTM16
gvz‘M‘C gvz‘lu‘c gvz‘A4‘C gvz‘M‘C gvz‘M‘C gvz‘A4‘C gvz‘All‘C
ht [mm] 64 96 80 120 96 144 128

non-cracked concrete
temperature range - 40 °C to +50°C

tension load  €20/25 Nygyr [KN] 6.1 9.1 95 142 136 205 217
C50/B0 Ny [KN] 76 9199115 119 14.4|157] 178 17.2 21.1] 225 266 273

shearload 20 20/25 Vo (NI 51| 60 | 74| 51 | 60| 74| 80| 82| 114] 80| 92| 11.4]120]137]17.1] 120|137 | 17.1] 21.7| 52| 314

Anchor type FISVTM16 | FISVTM20 | FISVIM20 | FSVIM24 | FISVTM24 | FISVIM30 | FISVM30

gvz‘M‘c gvz‘M‘c gvz‘A‘I‘c gvz‘Atl‘c gvz‘M‘C gvz‘A4‘c gvz‘AtI‘c

heg [mm] 192 160 240 192 288 240 360

non-cracked concrete

temperature range - 40 °C to +50 °C

tension load € 20/25 Nygyr [KN] 326 319 419 431 64.6 62.8 94.2 4
C50/60 Ny (KN]| 393|410 402 60.3 54.3 81.4 792 1188

shearload =€ 20/25 Vo [NI| 217 25.2| 314|343 | 34| 49.1| 34.3] 394 | 49.1 | 49.1| 663 70.3| 49.1| 663 | 70.3| 783 | 89.7 [112.0) 783 | 89.7 [ 1120

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).
2 Material safety factors yy and safety factor for load y| = 1.4 are included. Material safety factor y), depends on type of anchor.

4, Load direction: tension I
4.1 Steel failure for the highest loaded anchor <>
Characteristic resistance and design resistance for single anchors
Anchor type FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16

gvz A4 Cc gvz A4 Cc gvz A4 c gvz A4 C

58 | 8.8 58 | 8.8 58 | 8.8 58 | 8.8
characteristic resistance  Npy o [KN]| 19.0 | 29.0 | 26.0 | 26.0 | 30.0 | 46.0 | 41.0 | 41.0 | 44.0 | 67.0 | 59.0 | 53.0 | 82.0 | 126.0| 110.0 | 110.0
design resistance Npgs [kNI| 128 | 193 | 138 | 17.3 | 20.1 | 30.7 | 21.9 | 27.3 | 295 | 447 | 316 | 393 | 550 | 84.0 | 588 | 733
Anchor type FISVTM 20 FISVTM 24 FISVTM30
gvz A4 c gvz A4 c gvz A4 c
5.8 8.8 5.8 8.8 5.8 8.8

characteristic resistance  Npy o [KN]| 127.0 196.0 172.0 172.0 183.0 | 282.0 | 246.0 | 246.0 | 2920 | 4490 | 3930 | 393.0
design resistance Npgs [kNJ| 852 130.7 92.0 1147 122.8 188.0 1318 164.0 1960 | 2993 | 2102 | 262.0

4.2 Pull-out/pull-through failure for the highest loaded anchor "
_ N[O
NRd,p = NRd,p : 1:b,p : fs 'fc

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FISVTM8 | FISVTM10 | FSVIM12 | FISVTM16 | FISVTM20 | FISVTM24 | FISVTM30
off anchorage depth  hy  [mm] | 64 \ 9% 80 \ 120 | 9 \ 4 | 128 \ 192 | 160 \ 20 | 192 \ 28 | 240 \ 360
non-cracked concrete

temperature range - 40 °C to +50 °C
characteristic resistance Nan,u [kN] | 153

design resistance NBHd,HZ) [kN] | 85

229 | 239
12.7 133

358 | 344
199 | 191

516 | 547
287 | 304

820 | 804
456 | 447

1206 | 108.6
67.0 | 603

162.9 | 1583 | 2375
905 | 88.0 | 1319

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T = + 50°C (see also ,Installation details").
 Intermediate values for N°qg b depending on hyg .o, can be determined by linear interpolation.
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fischer Injection mortar FIS VT
Anchor design according to ETA

4.3 Concrete cone failure and splitting for the most unfavourable anchor "

NRd,c = NORd,c : fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp : fc,sp : 1:h

Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVT M 20 FISVTM 24 FISVTM 30

off anchorage depth e [mm)] 64 | 95 [ 80 | 120 [ 6 [ 144 | 128 [ 1% | 160 | 240 | 192 [ 288 | 240 | 30
non-cracked concrete

temperature range - 40 °C to +50 °C
characteristic resistance NnHk,c [kN]| 25.8

474 | 361
263 | 200

663 | 474
368 | 263

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T < + 50°C (see also ,Installation details”).

87.1 730
484 | 405

134.1 | 102.0
745 | 56.7

1874 | 1341
1041 | 745

2463 | 1874
136.9 | 104.1

3443
1913

design resistance NDRd,CZ) [kN]| 143

1.5
hef,var
hef,min

0 0
2 Intermediate values for NURd,c depending on heg o can be determined according: NRd.cp (©) (hetar) = NRd.cp (©) (hef, min) {

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

fo=[1.0+ 0.5

Ser N
Spacing s
[mm] FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVTM 30
1 hgs [mm] 64 96 80 120 96 144 128 192 160 240 192 288 240 360
40 0.60 0.57
45 0.62 0.58 0.59 0.56
55 0.64 0.60 0.61 0.58 0.60 0.56
65 0.67 0.61 0.64 0.59 0.61 0.58 0.58 0.56
85 0.72 0.65 0.68 0.62 0.65 0.60 0.61 0.57 0.59 0.56
105 0.77 0.68 0.72 0.65 0.68 0.62 0.64 0.59 0.61 0.57 0.59 0.56
120 0.81 0.71 0.76 0.67 0.71 0.64 0.66 0.60 0.63 0.58 0.60 0.57
140 0.86 0.74 0.79 0.69 0.74 0.66 0.68 0.62 0.65 0.60 0.62 0.58 0.60 0.56
190 0.99 0.83 0.90 0.76 0.83 0.72 0.75 0.66 0.70 0.63 0.66 0.61 0.63 0.59
215 0.87 0.95 0.80 0.87 0.75 0.78 0.69 0.72 0.65 0.69 0.62 0.65 0.60
240 0.92 1.00 0.83 0.92 0.78 081 0.71 0.75 0.67 0.71 0.64 0.67 0.61
290 1.00 0.90 1.00 0.84 0.88 0.75 0.80 0.70 0.75 0.67 0.70 0.63
360 1.00 0.92 0.97 0.81 0.88 0.75 0.81 0.71 0.75 0.67
430 1.00 0.87 0.95 0.80 0.87 0.75 0.80 0.70
480 0.92 1.00 0.83 0.92 0.78 0.83 0.72
575 1.00 0.90 1.00 0.83 0.90 0.77
720 1.00 0.92 0.83
865 1.00 0.90
1080 1.00
Smin [mm] 40 40 45 45 55 55 65 65 85 85 105 105 140 140
SerN [mm] | 192 288 240 ‘ 360 288 ‘ 432 384 ‘ 576 480 720 576 864 720 1080

Intermediate values by linear interpolation.
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4.3.1.2 Influence of edge distance

2

fo =035+ ——+ 0.6 —

Ser N SaN
Edge distance ¢
[mm] FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVT M 20 FISVTM 24 FISVTM 30
1 hgs [mm] 64 96 80 120 96 144 128 192 160 240 192 288 240 360
40 0.58 0.50
45 0.62 0.52 0.56 048
55 0.69 0.56 0.61 0.52 0.56 0.49
60 0.72 0.58 0.64 0.53 0.58 0.50
65 0.76 0.61 0.66 0.55 0.61 0.51 0.54 047
70 0.79 0.63 0.69 0.57 0.63 0.63 0.55 0.48
85 091 0.70 0.78 0.62 0.70 0.57 0.60 0.51 0.55 048
95 0.99 0.75 0.84 0.66 0.75 0.60 0.63 0.53 0.57 049
105 0.79 0.90 0.69 0.79 0.63 0.67 0.55 0.60 0.51 0.55 048 4
120 0.87 1.00 0.75 0.87 0.67 0.72 0.58 0.64 0.53 0.58 0.50
145 1.00 0.85 1.00 0.76 0.81 0.64 0.71 0.58 0.64 0.63 0.58 0.50
180 1.00 0.87 0.95 0.72 0.81 0.64 0.72 0.68 0.64 0.53
215 1.00 0.81 0.92 0.70 0.81 0.64 0.70 0.57
290 1.00 0.85 1.00 0.75 0.85 0.66
360 1.00 0.87 1.00 0.76
430 1.00 0.84
540 1.00
Crin [mm] 40 40 45 45 55 55 65 65 85 85 106 105 140 140
CorN [mm] 96 144 120 ‘ 180 144 ‘ 216 192 ‘ 288 240 360 288 432 360 540

Intermediate values by linear interpolation.
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4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp

Spacing s

[mm] FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVTM 30

1 hgs [mm] 64 96 80 120 96 144 128 192 160 240 192 288 240 360

40 0.56 0.55

45 0.57 0.65 0.56 0.54

55 0.59 0.57 0.57 0.55 0.56 0.54

65 0.60 0.58 0.58 0.56 0.57 0.55 0.55 0.54

85 0.63 0.60 0.61 0.58 0.59 0.57 0.57 0.55 0.55 0.54

105 0.66 0.63 0.63 0.60 0.61 0.58 0.58 0.56 0.57 0.55 0.56 0.54

140 0.72 0.67 0.68 0.63 0.65 0.61 0.61 0.58 0.59 0.57 0.57 0.56 0.56 0.55
4 220 0.84 0.77 0.78 0.71 0.73 0.68 0.67 0.63 0.64 0.61 0.62 0.59 0.59 0.57

320 1.00 0.89 0.90 0.81 0.83 0.76 0.75 0.69 0.70 0.66 0.67 0.63 0.64 0.60

400 0.99 1.00 0.88 0.92 0.82 0.82 0.74 0.75 0.69 0.71 0.66 0.67 0.63

410 1.00 0.89 0.93 0.83 0.83 0.75 0.76 0.70 0.72 0.67 0.67 0.63

480 0.96 1.00 0.89 0.88 0.79 0.80 0.73 0.75 0.69 0.70 0.66

520 1.00 0.92 0.91 0.81 0.83 0.75 0.77 0.71 0.72 0.67

620 1.00 0.99 0.87 0.89 0.80 0.83 0.75 0.76 0.70

630 1.00 0.88 0.90 081 0.83 0.75 0.77 0.70

790 0.98 1.00 0.88 0.92 0.82 0.83 0.76

830 1.00 0.90 0.94 0.83 0.85 0.77

950 0.96 1.00 0.88 0.90 0.81

1030 1.00 0.92 0.94 0.83

1180 0.98 1.00 0.88

1240 1.00 0.90

1640 1.00

i [mm] 40 40 45 45 55 55 65 65 85 85 105 105 140 140

Sersp [mm] | 320 410 400 ‘ 520 480 ‘ 620 630 ‘ 830 790 1030 950 1240 1180 1540

Intermediate values by linear interpolation.
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4.3.2.2 Influence of edge distance

2
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢
[mm] FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVTM 30
1 hgg [mm] 64 96 80 120 96 144 128 192 160 240 192 288 240 360
40 048 0.45
45 0.50 047 047 044
55 0.54 049 0.50 046 047 0.44
65 0.58 0.62 0.563 048 0.50 0.46 046 043
85 0.66 0.58 0.59 0.53 0.55 0.50 0.50 0.46 046 044
106 0.74 0.65 0.65 0.58 0.60 0.54 0.63 049 049 0.46 047 044
110 0.76 0.66 0.67 0.59 0.61 0.65 0.54 0.49 0.50 0.46 0.47 044
125 0.83 071 0.72 0.63 0.65 0.58 0.57 0.51 0.52 0.48 049 0.46
140 0.90 0.76 0.77 0.66 0.69 0.61 0.60 0.54 0.55 0.50 0.51 047 0.48 0.45 4
160 1.00 0.83 0.85 0.71 0.75 0.65 0.64 0.57 0.58 0.62 0.54 049 0.50 0.46
200 0.98 1.00 0.82 0.87 0.74 0.73 0.63 0.64 0.57 0.59 0.53 0.54 049
205 1.00 0.84 0.89 0.75 0.74 0.63 0.65 0.57 0.59 0.53 0.54 049
240 0.94 1.00 0.83 0.82 0.69 0.71 0.62 0.64 0.57 0.58 0.62
260 1.00 0.87 0.86 0.72 0.74 0.64 0.67 0.59 0.60 0.54
310 1.00 0.99 0.81 0.83 0.71 0.74 0.64 0.65 0.58
315 1.00 0.82 0.84 0.71 0.75 0.64 0.66 0.58
395 0.96 1.00 0.82 0.87 0.73 0.75 0.65
415 1.00 0.85 0.90 0.75 0.78 0.66
475 0.94 1.00 0.82 0.85 0.72
515 1.00 0.87 0.90 0.75
590 0.96 1.00 0.82
620 1.00 0.85
770 1.00
Crin [mm] 40 40 45 45 55 55 65 65 85 85 105 105 140 140
Corsp [mm] 160 205 200 ‘ 260 240 ‘ 310 315 ‘ 415 395 515 475 620 590 770

Intermediate values by linear interpolation.
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4.3.2.3 Influence of concrete thickness

2 2
- h o _ (2:hg )3
hmin hmin
Thickness h Influence factor fy []
[mm] FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVTM 30
1 hgg [mm] 64 96 80 120 96 144 128 192 160 240 192 288 240 360
100 1.00
110 1.07 1.00
120 1.13 1.06
130 1.02 112 1.02
140 1.07 117 1.07
150 1.12 1.23 1.00 1.12
170 1.22 1.09 1.22 1.02
180 1.27 1.13 1.27 1.02 1.06
4 220 1.29 1.17 1.22 1.04

230 1.33 1.20 1.25 1.01 1.07
250 127 1.32 1.06 1.13 1.01
290 117 1.25 1.00 1
310 1.23 1.30 1.06 1.16 1.00
430 131 1.16 1.24 1.00
520 1.32 1.14
620 1.28
720 141
Ninin [mm] | 100 126 110 150 126 174 164 228 208 288 248 344 310 430
he [mm] 64 96 80 ‘ 120 96 ‘ 144 128 ‘ 192 160 240 192 288 240 360
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16

gvz A4 c gvz A4 c gvz A4 c gvz A4 c

58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance  Vgy s [kN]| 8.0 | 120 | 13.0 | 13.0 | 140 | 200 | 200 | 20.0 | 21.0 | 28.0 | 30.0 | 30.0 | 38.0 | 53.0 | 55.0 | 56.0
design resistance Vpgs [KNI| 72 | 86 | 83 | 104 | 112 | 160 | 128 | 160 | 168 | 224 | 192 | 240 | 304 | 424 | 363 | 440
Anchor type FISVTM 20 FISVTM 24 FISVTM 30
gvz A4 Cc gvz A4 Cc gvz A4 Cc
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance  Vpy s [kN]|  60.0 82.0 86.0 86.0 86.0 118.0 1230 123.0 137.0 188.0 196.0 196.0
design resistance Vpgs [KNI| 480 65.6 56.1 68.8 68.8 94.4 788 98.4 109.6 1504 125.6 156.8
-
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fischer Injection mortar FIS VT
Anchor design according to ETA

5.2 Pryout-failure for the most unfavourable anchor "
=Naaep(©) (P) =Ny (P)
VRd,cp(C) = NRd,cp c 'fb,c'fs 'fc K VRd,cp p)= NRd,cp p 'fb,p'fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVT M 30
eff. anchorage depth iy ]| 84 | % 80 [ 120 | w6 [ s [ s [ e | 60 [ 20 [ 192 [ 288 | 240 [ 30

non-cracked concrete

temperature range - 40 °C to +50 °C

characteristic resistance N“Hk_cptc) [kN]| 268 | 474 | 36.1 | 663 | 474 | 87.1 | 73.0 | 1341 | 1020 | 187.4 | 134.1 | 2463 | 1874 | 3443

design resistance NDHd,ED(CW [kN]| 172 | 316 | 240 | 442 | 316 | 58.1 | 487 | 894 | 68.0 | 1249 | 894 | 1642 | 1249 | 2295

characteristic resistance N“Hk_cptp] [kN]| 163 | 229 | 239 | 358 | 344 | 516 | 547 | 820 | 804 | 1206 | 108.6 | 1629 | 15683 | 2376
]

design resistance N“Rde(pjz’ [kN]| 102 | 153 | 169 | 239 | 229 | 344 | 365 | 647 | 536 | 804 | 724 | 1086 | 1056 | 1683

' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T <+ 50°C (see also ,Installation details”).
2 Intermediate values for NURd,cp‘p) depending on hgg 5, can be determined by linear interpolation.

15
. . 0 0 hef var
3 Intermediate values for NURd‘Cp‘E) depending on hgg . can be determined according: NRdcp (©) (hetvar) = NRd cp () (het,min) * hi 4
ef min

5.2.1 Influence of anchorage depth

hgt k
<60 mm 1.0
=60 mm 20
5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c — VRd,c 'fb,c : fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢y,

Anchor type FISVTM8 FISVTM 10 FISVTM 12 FISVTM 16 FISVTM 20 FISVTM 24 FISVTM 30
heg [mm]| 64 ‘ 96 80 120 96 144 128 192 160 | 240 192 | 288 | 240 | 360
non-cracked concrete

temperature range - 40 °C to +50 °C
minimum edge distance ¢, [mm]| 40 40 45 45 55 55 65 65 85 85 105 105 140 140

characteristic resistance VnHk,c [kN]| 5.3 58 6.8 7.5 95 106 134 15.1 20.7 234 29.3 333 464 52.9
design resistance Vg " [kNT| 3.8 39 45 5.0 6.3 7.0 8.9 100 | 138 | 156 | 196 | 222 | 309 | 352

"' The loads apply to fischer threaded rods with strength classification 5.8, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the
mortar T = + 50°C (see also ,Installation details”).
2 Intermediate values for V' - by linear interpolation
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fischer Injection mortar FISVT
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5.3.1

Influence of load direction

Angle oy Influence factor 'o(,v
[
0° 1.00
15° 1.03
30° 1.13
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may

be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2
5.3.2.

Influence of spacing and edge distance
1 Single anchor influenced only by one edge
for concrete thicknesshz 1.5 - ¢

for concrete thicknessh< 1.6 - ¢

fsc,V

n=1 _

1.0

1.2

14

1.6

20

. n=
single anchor factor 'sc,v
edge distance = ¢/c,;, or (h/1.5)/c.;,

22

24

26

1

28

30

34

38

4.0

1.00

1.31

1.66

2.02

241

2.83

3.26

3.72

419

469

5.20

6.27

6.83

141

8.00

Intermediate values by linear interpolation.
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fischer Injection mortar FIS VT
Anchor design according to ETA

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
i =2 C C n=2 B5-h 15
se,V I fse.v = |
Cin | Cmin B-Cin | Cmin
spacing anchor pair fac(nrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2.89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 332 361 3.91 41 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00
Intermediate values by linear interpolation.
-
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6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s"NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value °fVRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Npg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details

8. Anchor characteristics

Anchor type FISVTM8 | FISVTM10 | FISVT M12 | FISVTM16 | FISVTM20 | FISVTM24 | FISVT M30
hy [mm] | 64 ‘ 96 80 | 120 | 96 | 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360

diameter of thread M8 M 10 M 12 M 16 M 20 M 24 M 30

nominal drill hole diameter dg [mm] 10 10 12 12 14 14 18 18 24 24 28 28 35 35

drill depth hg [mm] | 64 | 96 80 | 120 | 96 | 144 | 128 | 192 | 160 | 240 | 192 | 288 | 240 | 360

clearance-hole in fixture to be attached dg [mm <9 | =9 | S12 | S12 | <14 | 14| 18| 18| €22 | 22| 26| 26| =33 | =33

]
wrench size SW  [mm] | 13 13 17 17 19 19 24 24 30 30 36 36 46 46
required torque Tinst  [Nm] | 10 10 20 20 40 40 60 60 | 120 | 120 | 150 | 150 | 300 | 300
]
]

minimum thickness of concrete member  hyi, - [mm] | 100 | 126* | 110* | 160 * | 125 | 174* | 164* | 228* | 208 | 288 * | 288 * | 344 * | 310* | 430

minimum spacing Spin (MM 40 40 45 45 55 55 65 65 85 85 | 106 | 105 | 140 | 140
minimum edge distances Cin  [mm] | 40 40 45 45 55 55 65 65 85 85 105 | 105 | 140 | 140
mortar filling quantity [scale units]| 2 3 3 5 4 6 8 1 20 29 28 42 53 79

* Intermediate values by linear interpolation.

het  thix het _ tix
\ \
OW o kesW FW
° ° NEANoE Tins ° ° NCANSE Tins
o ~% o OO /Vﬁ | t | (\0 ~o o o /VT_] | t
do) &) RGM8x..-M20x... di | M do>\@) RGM 24 x..-M30x. 4 || ] ™
TS AT [ -1 TS AT [ T
h, o SO oopvo"pw// ME-W ! S0 O OOQEOOQE// sw !
4% 02 0% b 0% 020 0%
ho ho ‘
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Notes

9. Gelling and curing times

Cartridge temperature Gelling time Temperature at Curing time

(minimum + 5 °C) FISVT anchoring base FISVT
= 5°C 24 h
+0°C 180 min.

+ 5 13 min. +5°C 90 min.

+10°C 9 min. +10 °C 60 min.

+20°C 5 min. +20 °C 45 min.

+30°C 4 min. +30 °C 35 min.

+40°C 2 min. +40°C 35 min.

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.

For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.

For wet concrete the curing time must be doubled.

10. Mechanical characteristics 4
Anchor type FISVT M8 FISVTM10 FISVTM12 FISVTM16
gvz A | C gvz M| C gvz Ad | C gvz Ad | C

58 | 88 58 | 8.8 58 | 8.8 58 | 88| 109
stressed cross sectional area - anchor rod A~ [mm?] 36.6 58.0 84.3 167.0
resisting moment - anchor rod W [mm?] 312 62.3 109.2 2715
yield strength - anchor rod fy [N/mm?]| 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 640 | 450 | 560 | 420 | 64D | 900 | 450 | 560
tensile strength - anchor rod f, [N/mm?]| 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 700 | 700 | 520 | 800 | 1000 | 700 | 700
Anchor type FISVT M20 FISVT M24 FIS VT M30

gvz A4 Cc gvz A4 c gvz A4 c

58 | 88 58 | 88 58 | 88
stressed cross sectional area - anchor rod A [mm?] 2450 353.0 561.0
resisting moment - anchor rod W [mm?] 5409 935.5 1874.2
yield strength - anchor rod f, N/mm]| 420 ‘ 640 | 450 | 560 | 420 ‘ 640 | 450 | 560 | 420 ‘ 640 | 450 | 560
tensile strength - anchor rod fy [N/mm?]| 520 800 700 700 520 800 700 700 520 800 700 700
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fischer Injection mortar FIS VT with RG Ml

Anchor design according to ETA

1. Types

RG MI A4 - Internal-threaded anchor (A4)

Injection mortar FIS VT

CALCULATION
WITH

COMPUFIX

i - CALCULATION
European Technical Approval SALCULKTION
Option 7 for non-cracked concrete

Features and Advantages

® European Technical Approval option 7.

Suitable for non-cracked concrete.

Universal fixing system for a broad range of applications on building sites.

The resin anchoring is free of expansion forces and permits low spacings and edge distances.
Extensive range of accessories for a wide variety of applications.

Materials
Internal-threaded anchor:  Carbon steel, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4

Injection mortar: Vinylester resin (styrene-free), quartz sand and hardener

2. Ultimate loads of single anchors with large spacing and edge distance ?

Mean values

Anchor type FISVT FISVT FISVT FISVT FISVT

RGM8I RGM 101 RGM 121 RGM 161 RGM201

gvz' ‘ A4 gvz' ‘ A4 guz" ‘ A4 gvz' ‘ A4 gvz' ‘ A4

non-cracked concrete

temperature range - 40 °C to +50 °C

tension load £20/25 N, [kN] 19.0% 26.0" 30,07 41.07 44.0% 59.0 80.0 126.7

tension load ~ C50/60 N, [kN] 19.0% 26.0% 30.0 41.0% 44.0% 59.0% 82.0% 100.8 127.0% 159.6

shearload ~ =C20/25 V, [kN] 9.5% 12.8 16.1% 20.3% 21.9% 29.6% 40.7% 54.8% 63.6% 86.7%

*I Steel failure decisive

' The values apply to screws with the strength classification 5.8

2 The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T < +50°C (see also ,Installation details”).
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fischer Injection mortar FIS VT with RG Ml

Anchor design according to ETA

21 Influence of concrete strength

f = ck,cube(150)
b,c ™
25
Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fo oyl Tk cube (150) fop foe

[N/mm?] [N/mm?] [ [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.05 1.10
€30/37 30 37 1.10 1.22
C40/50 40 50 119 141
C45/55 45 55 122 1.48
C50/60 50 60 1.26 1.65
3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance®
Characteristic loads
Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz'! ‘ A4 gz A4 gvz! A4 gvz! A4 gvz! A4

non-cracked concrete
temperature range - 40 °C to +50 °C

tension load ~ €C20/25  Npy [kN] 19.0 250 300 35.0 44.0 50.0 60.0 60.0 95.0 95.0
£50/60 Ny [kN] 19.0 26.0 300 410 440 59.0 756 756 1197 119.7
shearload  2C20/25 Vg [kN] 915 12.8 15.1 20.3 219 295 40.7 54.8 63.6 85.7

Design loads

Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201

gvz'! A4 gz A4 gvz! A4 gvz! A4 gvz! ‘ A4

non-cracked concrete
temperature range - 40 °C to + 50 °C

tensionload  C20/25  Npy [kN] 128 13.9 194 194 218 278 333 333 52.8 528
C50/60  Npy [kN] 128 13.9 203 218 29.7 316 420 42.0 66.5 66.5
shearload  =2C20/25  Vpy [kN] 16 8.2 12.1 13.0 17.5 18.9 326 35.1 50.9 54.9

Permissible loads 2

Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201

gvz" A4 gvz' A4 gvz! A4 gvz! A4 gvz' ‘ A4

non-cracked concrete

temperature range - 40 °C to +50 °C

tensionload ~ €20/25 Ny [kN] 92 9.9 139 13.9 19.8 19.8 238 238 377 37.7
C50/60 Nogry [kN] 9.2 9.9 14.5 157 212 22.5 30.0 30.0 475 475

shearload 20 20/25 Viory [KN] 54 5.9 8.6 9.3 125 135 233 251 36.3 39.2

'l The values apply to steel with the strength classification 5.8

2 Material safety factors yy and safety factor for load y| = 1.4 are included. Material safety factor vy depends on type of anchor.

9 The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T =+50°C (see also ,Installation details”).
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fischer Injection mortar FIS VT with RG Ml
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4. Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
58 | 88 58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance  Ngy o [KN]| 18.0 | 28.0 | 26.0 | 30.0 | 46.0 | 41.0 | 440 | 670 | 53.0 | 820 | 108.0 | 110.0 | 127.0 | 1820 | 171.0
design resistance Npgs [kNI| 128 | 183 | 138 | 203 | 307 | 21.9 | 297 | 447 | 316 | 554 | 727 | 588 | 858 | 1213 | 914
4.2 Pull-out/pull-through failure for the highest loaded anchor "
_NO
Nrgp=Nrap fop s o
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISVT FISVT FISVT FISVT FISVT
4 RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
non-cracked concrete
temperature range - 40 °C to +50 °C
characteristic resistance Nqu,p [kN] 25.0 350 50.0 60.0 95.0
Design resistance NUHd,p [kN] 139 194 278 33.3 52.8
' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T <+ 50°C (see also ,Installation details”).
4.3 Concrete cone failure and splitting for the most unfavourable anchor
0 _ N0
NRd,c = NRd,c 'fb,c fs e NRd,Sp - NRd,c ’ fb,c ’ fs,Sp ’ fc,Sp Fu
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
non-cracked concrete
temperature range - 40 °C to +50°C
characteristic resistance  N'p . [kN] 431 43.1 706 102.2 142.8
design resistance N“Rd‘n [kN] 24.0 240 392 56.8 794

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T =< +50°C (see also ,Installation details”).
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fischer Injection mortar FIS VT with RG Ml
Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N
Spacing s Influence factor f []
[mm] FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM 201

40 0.57
45 0.58 0.58
60 0.61 0.61 0.58
80 0.65 0.65 0.61 0.58

100 0.69 0.69 0.63 0.60

125 0.73 0.73 0.67 0.63 0.60
150 0.78 0.78 0.70 0.66 0.63
200 0.87 0.87 0.77 0.71 0.67
250 0.96 0.96 0.83 0.76 0.71
210 1.00 1.00 0.86 0.78 0.73
300 0.90 0.81 0.75
375 1.00 0.89 0.81
480 1.00 0.90
600 1.00
S [mm] 40 45 60 80 125
Ser [mm] 270 270 375 480 600
Intermediate values by linear interpolation.
4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N SuN
Edge distance ¢ Influence factor f [-]
[mm] FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.51
45 0.63 0.63
60 0.60 0.60 0.63
80 0.70 0.70 0.59 0.563
100 0.80 0.80 0.66 0.58
125 0.94 0.94 0.75 0.65 0.58
135 1.00 1.00 0.79 0.68 0.61
150 0.85 0.72 0.64
170 0.93 0.78 0.68
190 1.00 0.84 0.73
200 0.87 0.75
240 1.00 0.85
300 1.00
Conin [mm] 40 45 60 80 125
CorN [mm] 135 135 188 240 300
Intermediate values by linear interpolation.
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fischer Injection mortar FIS VT with RG Ml
Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence factor fs’sp [1
FISVT FISVT FISVT FISVT FISVT
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.56
45 0.56 0.56
60 0.58 0.58 0.57
80 0.61 0.61 0.59 0.57
100 0.64 0.64 0.61 0.59
125 0.67 0.67 0.64 0.62 0.59
150 0.71 0.71 0.67 0.64 0.61
200 0.78 0.78 0.73 0.69 0.64
300 0.92 0.92 0.84 0.78 0.71
360 1.00 1.00 0.91 0.83 0.76
400 0.95 0.87 0.79
440 1.00 0.91 0.81
500 0.96 0.86
540 1.00 0.89
600 0.93
700 1.00
Smin [mm] 40 45 60 80 125
Sor.sp [mm] 360 360 440 540 700
Intermediate values by linear interpolation.
4.3.2.2 Influence of edge distance
2
fogp =035+ ——+ 0.6 —
Sersp S 5
Edge distance ¢ Influence fanlnrfclsp [
FISVT FISVT FISVT FISVT FISVT
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.47
45 0.48 0.48
60 0.63 0.63 0.50
80 0.60 0.60 0.55 0.51
100 0.67 0.67 0.61 0.56
125 0.77 0.77 0.68 0.61 0.55
150 0.87 0.87 0.76 0.67 0.59
180 1.00 1.00 0.86 0.75 0.65
200 0.93 0.80 0.68
220 1.00 0.86 0.72
210 1.00 0.82
300 0.89
350 1.00
Crin [mm] 40 45 60 80 125
Corsp [mm] 180 180 220 270 350

Intermediate values by linear interpolation.
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fischer Injection mortar FIS VT with RG Ml
Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2 2
fh _ L 3 < 2. hef 3
hmin hmin
Thickness h Influence factor fy, []
[mm] FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM 201
120 1.00
125 1.03 1.00
150 1.16 113
165 1.24 1.20 1.00
200 1.14
205 1.16 1.00
220 1.21 1.06
230 126 1.08
250 132 114 4
260 1.17 1.00
300 1.29 1.10
310 1.32 1.12
380 129
400 133
Binin [mm] 120 125 165 205 260
het [mm] 90 90 125 160 200
Intermediate values by linear interpolation.
5. Load direction: shear
5.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FISVT FISVT FISVT RGM 161 RGM201
RGM8I RGM8I RGM 121
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
58 | 88 58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance Vg [KN]| 8.5 | 14.8 | 128 | 161 | 232 | 203 | 21.8 | 337 | 295 | 40.7 | 627 | 548 | 636 | 81.1 | 857
design resistance Vpgs [KNI| 7.8 | 11.7 | 82 121 | 186 | 130 | 175 | 27.0 | 189 | 326 | 602 | 351 | 6509 | 729 | 549
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(C) = Ngd,cp(c) 'fb,c : fs 'fc k VRd,cp(p) = Ngd,cp(p)' fb,p : fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
eff. anchorage depth hef [mm] 90 90 125 160 200
non-cracked concrete
temperature range - 40 °C to +50 °C
characteristic resistance Nan_cp (c) [kN] 43.1 43.1 70.6 102.2 142.8
design resistance Nan,Cp (c) [kN] 28.7 28.7 471 68.1 952
characteristic resistance Nan.cp (p)  [kN] 250 35.0 50.0 60.0 95.0
design resistance N”Rd‘cp (p)  [kN] 16.7 23.3 333 40.0 63.3

!l The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T=+50°C (see also ,Installation details”).
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5.2.1 Influence of anchorage depth

he k
<B0mm 1.0
=60mm 20
5.3 Concrete edge failure for the most unfavourable anchor "

_\/0 n
VRd,c = VRd,c 'fb,c : fa,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c i,

Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
non-cracked concrete
temperature range - 40 °C to +50 °C
4 minimum edge distance ¢y, [mm] 40 45 60 80 125
characteristic resistance V”Hk'C [kN] 6.3 1.8 124 19.8 38.0
design resistance VUHd,c [kN] 42 52 8.3 13.2 253

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T < +50°C (see also ,Installation details”).

5.3.1 Influence of load direction

= >
Ty o[ ;=210
COS Oy )~ + 25
Angle ay Influence factor fo y
5]
0° 1.00
16° 1.03
30° 1.13 -
45° 1.31
60° 1.64
75° 2.15
90° 2.50 0° <oy < 90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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fischer Injection mortar FIS VT with RG Ml
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5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Isc'v
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t _3eets n=2 2:h+s |75
se,V _507 foe.v :ﬁ T
min min min
fors>3.¢ fors>45-h
h
(o=t e oon=2 B850 s
sc,V s,V -
Comin | Cmin B-Coin | Comin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 3.46 3.75 4.05 4.35 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.056 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 b3 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 513 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 5.95 6.30 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

fischer ==
Status 05/2070 FIXING SYSTEMS 245



fischer Injection mortar FIS VT with RG Ml
Anchor design according to ETA

6. Summary of required proof:
. . h - . . .
6.1 Tension: N'sq £ Ngq = lowest value of Ngy 5 NRd,p: NRd,c : NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N Vv
B N <12
Ngg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details
Q] )
Q) S Q Q Q
0
0Q Q> OQ
~ O nQ
8. Anchor characteristics
Anchor type FISVT FISVT FISVT FISVT FISVT
RGM8I RGM 101 RGM 121 RGM 161 RGM201
diameter of thread M8 M 10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 14 18 20 24 32
drill depth hg  [mm] 90 90 125 160 200
effective anchorage depth her  [mm] 90 90 125 160 200
clearance-hole in fixture to be attached dg [mm] <9 <12 <14 <18 =22
minjs [mm] 12 15 18 24 30
screw penetration depth max g ] 18 2 2% 3 45
wrench size SW  [mm] 13 17 19 24 30
required torque Tinst  [(Nm] 10 20 40 80 120
minimum thickness of concrete member hin  [mm] 120 126 165 205 260
minimum spacing Smin  (mm] 40 45 60 80 125
minimum edge distances Cin  (mm] 40 45 60 80 125
mortar filling quantity [scale units] 5 7 " 17 48
= ®
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fischer Injection mortar FIS VT with RG Ml

Anchor design according to ETA

9. Gelling and curing times
Cartridge temperature Gelling time Temperature at Curing time
(minimum + 5 °C) FISVT anchoring base FISVT
= 5°C 24 h
+0°C 180 min.
+ 5 13 min. +5°C 90 min.
+10°C 9 min. +10 °C 60 min.
+20°C 5 min. +20 °C 45 min.
+30°C 4 min. +30 °C 35 min.
+40°C 2 min. +40°C 35 min.

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.
For wet concrete the curing time must be doubled.

10. Mechanical characteristics

Anchor type FISVT FISVT FISVT FISVT FISVT 4
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

58| 88 58 88 5888 58|88 58 | 88

stressed cross sectional area - screw As  [mm?] 36.6 58.0 84.3 157.0 245.0

resisting moment - screw W [mm?] 312 62.3 109.2 2775 5409

yield strength - screw fy [N/mm?]| 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450

tensile strength - screw fy [N/mm?]| 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700

stressed cross sectional area - internalthreaded anchor A [mm?] 72.5 137.1 161.8 2104 350.5

resisting moment - internal-threaded anchor W [mm?] 147.8 3614 496.6 836.9 1755.3

yield strength - internal-threaded anchor fy [N/mm2] 420 450 420 450 420 450 420 450 420 450

tensile strength - internal-threaded anchor fy [N/mm?] 520 700 520 700 520 700 520 700 520 700
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fischer Injection mortar FIS EM
Anchor design according to ETA

1. Types

g

RG M 8 -M 20 - threaded rod (gvz)

with external hexagon head

RG M 8 - M 20 - threaded rod (A4 and C)

with external hexagon head

RIS AR

RG M 24 - M 30 - threaded rod (gvz)

4 straight cut
RG M 24 - M 30 - threaded rod (A4 and C)
straight cut

CALCULATION
WITH

COMPUFIX
" - CALCULATION
European Technical Approval ORI

SO

Option 1 for cracked concrete

Features and Advantages

European Technical Approval option 1.

Very good bonding of the mortar ensures high loads in concrete.
Suitable for underwater installations.

Suitable for diamond drilled holes guarantees highest flexibility on site.
Longer curing time for simple installation.

Low shrinkage of the mortar.

Materials
Threaded rod : Carbon steel, zinc plated (5 pm) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4
Stainless steel of the corrosion resistance class IV, e.g. 1.4529 (C)
Injection mortar: Epoxy resin, cement and hardener
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fischer Injection mortar FIS EM
Anchor design according to ETA

2. Ultimate loads of single anchors with large spacing and edge distance "

Mean values

Anchor type FISEMM 8 FISEMM 8 FISEM M 10 FISEMM 10 FISEM M 12 FISEM M 12
gvz‘AA‘c gvz‘Ad.‘C gvz‘M.‘C gvz‘AA‘C gvz‘Ad.‘C gvz‘M.‘C

heg [mm] 60 160 60 200 70 240

non-cracked concrete, temperature range - 40 °C to + 35 °C

tension load £20/25 N, [kN] | 19.0 26.07 19.04 26.0% 29.0% 314 29.0% 41.0% 39.5 43.0% 59.0%

C50/60 N, [kN] |19.0Y|  26.0% 19.0%|  26.0% |39.0%  41.0% |29.0%| 41.0% |43.0% 57.5 43.0% 59.0%
shearload ~ 2C20/25 V, [kN] | 9.0% 13.0% 9.0% 13.0 16.0%  20.0% 1609 2007 |21.0% 30.0% |21.0%  30.0%
cracked concrete, temperature range - 40 °C to +35°C

tensionload ~ £20/25 N, [kN] 14.1 19.07  26.0% 176 29.0%  41.0% 246 43.0% 59.0%
C50/60 N, [kN] 163 19.07|  26.0% 192 29.0%  41.0% 26.8 43.0% 59.0*
shearload ~ =C20/25 V, [kN] | 9.0% 13.0% 9.0% 13.0% 16.07  20.0% 150 200 |21.07  300¢ |21.0%  30.0%
Anchor type FISEM M 16 FISEMM 16 FIS EM M 20 FIS EM M 20 FIS EM M 24 FIS EM M 24
gvz‘M‘c gvt‘A4‘C gvz‘Atl‘c gvz‘M‘c gvz‘All‘C gvz‘A4‘c
het [mm] 80 320 90 400 96 480 4
non-cracked concrete, temperature range - 40 °C to + 35 °C
tensionload ~ £20/25 N, [kN] 483 79.0%  110.0 57.6 123.0%  172.0% 63.5 177.0  247.0
£50/60 N, [kN] 74.9 79.0% 110.0% 89.3 123.0%  172.0% 984 177.04  247.0%

shearload ~ =2C20/25 V, [kN] |39.07 65.07 39.07 56.0% 61.07
cracked concrete, temperature range - 40 °C to + 35 °C
tension load £20/25 N, [kN] 345 79.07  110.07 412 123.0%  172.0 454 177.0%  247.0%

€50/60 N, [kN] 40.9 7907 1100 575 123.0%  172.0% 703 177.0%  247.0%
shearload ~ 2C20/25 V, [kN] |39.07 55.0% 39.07 55.0% 61.0% 8237 61.0% 86.0" 89.0% 90.7 89.0% 124.0%

86.0% 61.0% 86.0% 89.07| 124.0% | 89.0%| 12407

Anchor type FISEM M 27 FISEM M 27 FIS EM M 30 FIS EM M 30
gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc

heg [mm] 108 540 120 600

non-cracked concrete, temperature range - 40 °C to + 35 °C

tension load ~ €20/25 N, [kN] 75.8 230.0% 322.0 88.7 281.0% 393.0%
£50/60 N, [kN] 17.4 230.0% 322.0% 1375 281.0% 393.0"

shearload ~ 2C20/25 V, [kN] | 116.0% 1615 116.0% 161.0 141.0% 1715 141.0% 197.0%

cracked concrete, temperature range - 40 °C to +35°C

tension load ~ €20/25 N, [kN] 54.1 230.0% 322.0 63.4 281.0% 393.0%
C50/60 N, [kN] 839 230.0% 322.0 98.2 281.0% 393.0%

shearload ~ 2C20/25 V, [kN] 108.2 116.0% 161.0 126.8 141.0% 197.0%

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T = + 35°C (see also ,Installation details”).
*I Steel failure decisive

21 Influence of concrete strength

f = ck,cube(150)
b,c
25

Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fokoyi Tekcue (150) fop fo.c
[N/mm?] [N/mm?] 8] [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.02 1.10
€30/37 30 37 1.04 1.22
C40/50 40 50 1.07 141
C45/56 45 5B 1.08 1.48
C50/60 50 60 1.09 1.65
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Characteristic loads

Anchor type FISEMM 8 FISEMM 8 FISEMM 10 FISEMM 10 FISEMM 12 FISEMM 12
gvz‘ M‘ C gvz‘ A4‘ c gvz‘ AA‘ c gvz‘ A4‘ c gvz‘ A4‘ C gvz‘ A4‘ c
heg [mm]| 60 160 60 200 70 240
ked , temp range-40°C to +35°C
tension load € 20/25 Ny [kN]| 19.0 234 19.0 260 234 29.0 410 295 43.0 59.0
€ 50/60 gy [kN]| 19.0 26.0 19.0 26.0 29.0 308 29.0 41.0 43.0 43.1 43.0 59.0
shear load € 20/25 Vg [kN]| 8.0 13.0 9.0 13.0 15.0 20.0 15.0 20.0 21.0 30.0 21.0 30.0
€ 50/60 Vg [kN]| 9.0 13.0 9.0 13.0 15.0 20.0 15.0 200 21.0 300 21.0 300
cracked concrete, temperature range - 40 °C to +35°C
tension load € 20/26 Ngy [kN] 106 19.0 26.0 1.2 29.0 41.0 185 43.0 59.0
C 50/60 Ngy, [kN] 115 19.0 26.0 144 29.0 41.0 20.1 43.0 59.0
shear load € 20/25 Vg [kN]| 8.0 13.0 9.0 13.0 15.0 200 15.0 200 21.0 300 21.0 300
€ 50/60 Vg [kN]| 8.0 13.0 9.0 13.0 15.0 20.0 15.0 20.0 21.0 30.0 21.0 30.0

Anchor type FISEM M 16 FISEM M 16 FIS EM M 20 FIS EM M 20 FISEM M 24 FISEM M 24
gvz‘A4‘C uvz‘A‘l‘c gvz‘A4‘C gvz‘All‘C gvz‘M‘C gvz‘A4‘C
het [mm]| 80 320 90 400 96 480
non-cracked concrete, temperature range - 40 °C to + 35 °C
tension load € 20/26 Ngy [kN] 36.1 790 110.0 430 123.0 172.0 474 177.0 2470
€ 50/60 Ngy, [kN] 55.9 79.0 1100 66.7 123.0 1720 734 177.0 2470

shearload € 20/25 Vg [kN]| 39.0 55.0 39.0 55.0 61.0 86.0 61.0 86.0 89.0 948 89.0 124.0
€ 50/60 Vg [kN]| 39.0 55.0 39.0 55.0 61.0 86.0 61.0 86.0 89.0 124.0 89.0 124.0
cracked concrete, temperature range - 40 °C to + 35 °C

tension load € 20/26 Ny [kN] 258 790 1100 30.7 123.0 1720 33.9 177.0 2470
€ 50/60 Ngy, [kN] 30.7 790 1100 43.1 123.0 172.0 52.5 177.0 2470
shear load €20/25 Vg [kN]| 39.0 515 39.0 55.0 61.0 61.5 61.0 86.0 67.7 89.0 1240

€ 50/60 Vg [kN]| 39.0 56.0 39.0 55.0 61.0 86.0 61.0 86.0 89.0 ‘ 104.9 89.0 124.0

Anchor type FIS EM M 27 FIS EM M 27 FIS EM M 30 FIS EM M 30
gz ‘ A4 ‘ c vz ‘ A4 ‘ @® gvz ‘ A4 ‘ ® gz ‘ A4 ‘ @

heg [mm]| 108 540 120 600

cracked concrete, temperature range - 40 °C to + 35 °C

tension load  C 20/26 Ngy [kN] 56.6 230.0 3220 66.3 281.0 393.0
C 50/60 Ngy [kN] 87.6 2300 3220 102.6 281.0 393.0

shearload  C20/26 Vg [kN] 1131 115.0 161.0 132.5 1410 197.0
€ 50/60 Vg [kN]| 115.0 161.0 1150 161.0 141.0 197.0 141.0 197.0

non-cracked concrete, temperature range - 40 °C to + 35 °C

tension load  C 20/25 Ngy, [kN] 404 230.0 320.6 473 281.0 393.0
€ 50/60 Ngy [kN] 62.6 230.0 322.0 733 2810 393.0

shearload € 20/26 Vg [kN] 80.8 115.0 161.0 94.6 141.0 197.0
€ 50/60 Vg [kN]| 116.0 125.2 115.0 161.0 141.0 146.6 141.0 197.0

'l The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).

Design- and permissible loads see next pages
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fischer Injection mortar FIS EM
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3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Design loads

Anchor type FISEMM 8 FISEMM 8 FISEMM 10 FISEMM 10 FISEMM 12 FISEMM 12
gvz‘A4‘C gvz‘A4‘C gvz‘M‘C gvz‘All‘C gvz‘M‘B gvz‘All‘C
heg [mm] 60 160 60 200 70 240
ked , temp range-40°C to +35°C
tension load  C20/25Ngy [kN]| 12.7 | 13.9 | 166 | 12.7 | 138 | 173 15.6 193] 21.9 | 273 19.7 28.7 | 316 | 393
C50/60 Vg [kN]| 127 | 139 | 17.3 | 129 | 13.9 | 17.3 | 193 20.5 193 | 219 | 273 | 28.7 28.8 28.7 | 316 | 393

shear load C20/25Vpy [kN]| 7.2 | 83 | 104 | 7.2 | 83 | 104 | 120 | 128 | 160 | 120 | 128 | 16.0 | 168 | 19.2 | 240 | 168 | 192 | 240
C50/60Vgg [kNI| 7.2 | 83 | 104 | 7.2 | 83 | 104 | 120 | 128 | 160 | 120 | 128 | 16.0 | 168 | 19.2 | 240 | 168 | 192 | 24.0

cracked concrete, temperature range - 40 °C to +35°C

tension load € 20/26Ngy [kN] 7.0 12.7 | 139 | 173 8.8 193 | 21.9| 273 12.3 28.7 | 31.6 | 393
€ 50/60 Vg [kN] 7.1 12.7 | 139 | 173 9.6 193 | 21.9 | 273 134 287 | 31.6 | 393
shear load C20/25Vgg [kN]| 72 | 83 | 104 | 7.2 | 83 | 104 | 120 | 128 | 160 | 120 | 128 | 16.0 | 16.8 | 19.2 | 240 | 168 | 19.2 | 240
C50/60Vgg [kN]| 7.2 | 83 | 104 | 7.2 | 83 | 104 | 120 | 128 | 160 | 120 | 128 | 16.0 | 16.8 | 19.2 | 240 | 168 | 19.2 | 24.0
4
Anchor type FISEM M 16 FISEM M 16 FISEM M 20 FIS EM M 20 FISEM M 24 FISEM M 24
gvz ‘ A4 ‘ (4 gvz ‘ A4 ‘ (4 gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ (4 gvz ‘ A4 ‘ (H
het [mm]| 80 320 90 400 96 480
non-cracked concrete, temperature range - 40 °C to + 35 °C
tension load € 20/26Ngy [kN] 20.0 52.7 | 588 | 733 239 82.0 | 92.0 | 1147 26.3 118.0| 132.1] 164.7
€ 50/60 Vg [kN] 31.0 52.7 | 588 | 733 37.0 82.0 | 92.0 | 1147 408 118.0|132.1| 164.7
shear load C20/25Vpqy [kN]| 31.2 | 353 | 44.0 | 31.2 | 363 | 44.0 | 488 | 55.1 | 57.4 | 488 | 55.1 | 68.8 63.2 71.2 | 795 | 992
C50/60 Vgg [kN]| 31.2 | 353 | 44.0 | 31.2 | 3563 | 44.0 | 48.8 | 55.1 | 68.8 | 488 | 55.1 | 68.8 | 71.2 ‘ 79.5 ‘ 97.9 | 712 | 795 | 99.2
cracked concrete, temperature range - 40 °C to + 35 °C
tension load € 20/25Ngy [kN] 143 52.7 | 58.8 | 62.6 17.1 82.0 | 92.0 | 97.7 18.8 118.0| 132.1] 140.7
€ 50/60 Vg [kN] 17.0 52.7 | 58.8 | 68.2 24.0 82.0 | 92.0 | 106.5 29.1 118.0| 132.1| 153.4
shear load £ 20/25Vgy [kN]| 31.2 343 312 | 363 | 440 41.0 48.8 | 65.1 | 68.8 45.1 712 | 795 | 992
€ 50/60 Vg [kN]| 31.2 | 353 ‘ 409 | 31.2 | 353 | 44.0 | 488 ‘ 55.1 ‘ 57.5 | 48.8 | 65.1 | 68.8 69.9 712 | 795 | 992
Anchor type FIS EM M 27 FIS EM M 27 FIS EM M 30 FIS EM M 30
qvz ‘ A4 ‘ c vz ‘ A4 ‘ ® ovz ‘ A4 ‘ ® gz ‘ A4 ‘ ®
het [mm]| 108 540 120 600
ked range-40°C to +35°C
tension load € 20/25Ngy [kN] 314 1533 1722 2147 36.8 187.3 2102 262.0
€ 50/60 Vg [kN] 48.7 1633 1722 2147 57.0 1873 2102 262.0
shear load € 20/25 Vgy [kN] 754 92.0 1032 1288 88.3 1128 126.3 157.6

C50/60 Vg [kN]|  82.0 ‘ 103.2 116.8 92.0 103.2 128.8 112.8 ‘ 1263 ‘ 136.9 112.8 126.3 157.6

cracked concrete, temperature range - 40 °C to + 35 °C

tension load € 20/26Npy [kN] 224 163.3 1722 178.1 263 1873 2102 2199
€ 50/60 Vg [kN] 348 1633 1722 194.2 40.7 187.3 2102 2397
shear load € 20/25 Vg [kN] 53.9 92.0 1032 128.8 63.1 1128 126.3 157.6
€ 50/60 Vg [kN] 835 92.0 1032 128.8 97.8 1128 126.3 157.6

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).

Permissible loads see next page.
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fischer Injection mortar FIS EM
Anchor design according to ETA

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance "
Permissible loads 2

Anchor type FISEMM 8 FISEMM 8 FISEMM 10 FISEMM 10 FISEMM 12 FISEM M 12
gvz‘AA‘C gvz‘A4‘C gvz‘M‘C gvz‘All‘C gvz‘All‘C gvz‘A4‘C
ht [mm] 60 160 60 200 70 240
ked , temp range-40°C to +35°C
tension load € 20/25 Nperm [kN]| 90 | 99 | 112 | 90 | 99 | 124 11.2 138 | 15.7 | 19.5 14.1 2056 | 225 | 28.1
€ 50/60 Nperm [kN]| 90 | 99 | 124 | 90 | 99 | 124 | 138 14.7 138 | 16.7 | 195 20.5 205 | 225 28.1

shear load C20/25 Vygrn [KN]| 5.1 | 80 | 74 | 51 | 60 | 74 | 86 | 92 | 114 | 86 | 92 | 114 | 120 | 137 | 17.1| 120 | 137 | 17.1
C50/60 Voo [KNI| 5.1 | 60 | 74 | 51 | 60 | 74 | 86 | 92 | 114 | 86 | 82 | 114|120 | 137 | 17.1] 120 | 137 | 17.1
cracked concrete, temperature range - 40 °C to +35°C

tension load ~ €20/25 Npg,ry [kN] 50 90 | 99 | 124 6.3 138 157 | 195 8.8 206 | 225 | 281
£50/60 Nygrpy [KN] 5.5 90 | 99 | 124 6.8 138 157 | 195 96 2056 | 225 | 281
shear load C£20/25 Vygrn [KNI| 5.1 | 60 | 74 | 51 | 60 | 74 | 86 | 92 | 114 | 86 | 82 | 114|120 | 137 | 17.1) 120 | 137 | 17.1
C50/60 Vyern [KN]| 5.1 | 60 | 74 | 51 | 60 | 74 | 86 | 92 | 114 | 86 | 92 | 114|120 | 137 | 17.1] 120 | 137 | 17.1
4
Anchor type FISEMM 16 FISEM M 16 FIS EM M 20 FIS EM M 20 FISEM M 24 FIS EM M 24
gvz ‘ A4 ‘ C gvz ‘ A4 ‘ (4 gvz ‘ A4 ‘ (H gvz ‘ A4 ‘ Cc gvz ‘ A4 ‘ c gvz ‘ A4 ‘ Cc
heg [mm] 80 320 90 400 96 480
non-cracked concrete, temperature range - 40 °C to + 35 °C
tension load ~ €20/25 Npgyry [kN] 143 376 | 420 | 524 171 58.6 | 6.7 | 81.9 18.8 843 | 943 | 1176
£50/60 Nygrpy [kN] 222 376 | 420 | 624 265 586 | 65.7 | 81.9 29.1 843 | 943 | 1176
shear load C20/25 Vyer [KNI| 22.3 | 252 | 31.4 | 22.3 | 252 | 314 | 349 | 394 | 41.0 | 349 | 394 | 48.1 45.1 50.9 | 56.8 | 70.9
C50/60 Voerm [KNJ| 22.3 | 252 | 31.4 | 22.3 | 262 | 314 | 349 | 394 | 49.1 | 349 | 394 | 48.1 | 508 ‘ 56.8 ‘ 69.9 | 50.9 | 56.8 | 70.9
cracked concrete, temperature range - 40 °C to + 35 °C
tension load € 20/25 Ny, [kN] 102 376 | 42.0 | 447 122 58.6 | 65.7 | 69.8 134 84.3 | 94.3 | 1005
£50/80 Nygn [kN] 122 376 | 420 | 48.7 17.1 58.6 | 66.7 | 76.1 20.8 84.3 | 94.3 | 109.6
shear load C20/25 Vygry [NI| 22.3 245 223|252 314 293 349 | 394 | 491 32.2 50.9 | 56.8 | 709
C50/80 Vyor [KN| 22.3 | 25.2 ‘ 292|223 | 252 | 314 | 349 ‘ 394 ‘ 41.1| 349 | 394 | 491 50.0 50.9 | 56.8 | 709
Anchor type FISEM M 27 FISEMM 27 FIS EM M 30 FIS EM M 30
gvz ‘ A4 ‘ (H gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c gvz ‘ A4 ‘ c
het [mm] 108 540 120 600
ked p range-40°C to +35°C
tension load  €20/25 Npg,ry [kN] 224 109.5 123.0 1633 26.3 1338 150.1 187.1
£50/60 Nygypy [KN] 348 1095 123.0 1633 40.7 1338 150.1 187.1
shear load £20/25 Vyery [kN] 359 65.7 73.7 92.0 63.1 80.6 90.2 1126

C50/60 Vyrn kNI| 657 | 737 | 835 | 657 | 737 | 920 | 606 | 902 | 978 | 806 | 802 | 1126
cracked concrete, temperature range - 40 °C to + 35 °C

tension load ~ €20/25 Npg;ry [kN] 16.0 1095 123.0 1272 18.8 1338 150.1 167.1
£50/60 Nygrpy [KN] 248 1085 123.0 138.7 29.1 1338 150.1 1712
shear load £20/25 Vyerpy [kN] 38.5 65.7 73.7 92.0 45.1 80.6 90.2 1126
£50/60 Vperm [KN] 59.6 65.7 73.7 92.0 69.8 80.6 90.2 1126

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
? Material safety factors yy and safety factor for load y = 1.4 are included. Material safety factor y) depends on type of anchor.
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fischer Injection mortar FIS EM
Anchor design according to ETA

4. Load direction: tension *
4.1 Steel failure for the highest loaded anchor @
Characteristic resistance and design resistance for single anchors
Anchor type FISEMM 8 FISEMM10 FIS EM M12
gvz A4 c gvz A4 c gvz A4 c
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance Ngy ¢ [kN])  18.0 30.0 26.0 26.0 29.0 47.0 41.0 41.0 430 68.0 59.0 59.0
design resistance Npg,s [kNI| 127 20.0 139 173 193 313 21.9 21.3 28.7 453 31.6 39.3
Anchor type FISEMM16 FIS EM M20 FIS EM M24
gvz A4 Cc gvz A4 Cc gvz A4 Cc
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance Ngy ¢ [kN]|  78.0 126.0 110.0 110.0 123.0 196.0 172.0 172.0 177.0 282.0 247.0 247.0
design resistance Npg,s [kNI|  52.7 84.0 58.8 73.3 82.0 130.7 92.0 114.7 118.0 188.0 132.1 164.7
Anchor type FIS EM M27 FIS EM M30
gvz A4 c gvz A4 c
5.8 8.8 5.8 8.8 4
characteristic resistance Npy ¢ [kN] 230.0 368.0 3220 322.0 281.0 4490 393.0 393.0
design resistance NRds [kN] 163.3 2453 1722 214.7 187.3 299.3 2102 262.0

4.2 Pull-out/pull-through failure for the highest loaded anchor "

NRd,p = NORd,p : fb,p f 'fc

S

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FISEMM 8 FISEMM 10 FISEMM 12 FISEM M 16

eff. anchorage depth her  [mm] 60 ‘ 160 60 200 70 240 80 320

non-cracked concrete, temperature range - 40 °C to + 35 °C

characteristic resistance NDHk,p [kN] 24.1 64.3 28.3 94.2 396 135.7 56.3 2252

Design resistance NBHd,D [kN] 16.1 429 18.8 62.8 264 90.5 313 1251

cracked concrete, temperature range - 40 °C to +35°C

characteristic resistance Nan,p [kN] 10.6 28.1 132 440 18.5 63.3 28.1 112.6

Design resistance NURd,p [kN] 70 18.8 8.8 293 12.3 422 15.6 62.6

Anchor type FIS EM M 20 FISEMM 24 FISEM M 27 FISEM M 30

eff. anchorage depth ~ hy;  [mm] 90 400 96 480 108 540 120 600
ked p range-40°C to +35°C

characteristic resistance NDRk.p [kN] 735 326.7 94.1 470.5 119.1 595.5 135.7 678.6

Design resistance N’gg,p [kN] 408 181.5 52.3 2614 66.2 3308 754 377.0

cracked concrete, temperature range - 40 °C to +35°C

characteristic resistance NDRk,p [kN] 396 1759 50.7 7513) 64.1 320.6 79.2 395.8

Design resistance N'gg,p [kN] 22.0 97.7 28.1 140.7 356 178.1 44.0 2199

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T = + 35°C (see also ,Installation details”).
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3 Concrete cone failure and splitting for the most unfavourable anchor
—N° _NO©
NRd,c = NRd,c ) fb,c A A Nra.sp =Nrac fo.c Ts.sp Tosp o
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISEMM 8 FISEMM 10 FISEMM 12 FISEMM 16
eff. anchorage depth her ~ [mm] 60 160 60 200 70 240 80 320
non-cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance  N'pi . [kN] 234 102.0 234 1426 295 187.4 36.1 288.5
design resistance N‘)Rd,c [kN] 15.6 68.0 15.6 95.0 19.7 124.9 200 160.3
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N“Rk,c [kN] 16.7 72.9 16.7 101.8 211 1339 258 206.1
design resistance Nan,c [kN] 1.2 48.6 1.2 67.9 14.1 89.2 14.3 1145
Anchor type FISEMM 20 FIS EMM 24 FIS EM M 27 FIS EMM 30
4 crocoeedt by om0 400 % 180 108 50 120 500
non-cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance ~ N'gy. . [kN] 430 403.2 474 530.0 56.6 6324 66.3 740.7
design resistance Nan‘c [kN] 239 2240 26.3 2945 314 3514 36.8 4115
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance NnHk,c [kN] 30.7 288.0 339 378.6 404 451.7 473 529.1
design resistance Nan,c [kN] 171 160.0 18.8 210.3 224 2510 263 293.9

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
15
hef,var
ef min

h

Intermediate values for NuRd,c depending on hgf 5, can be determined according: Ngdc(hmar) = NORdC(he!,mm) [
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=10+ |05
Ser N

Spacing s Influence factor f [-]
[mm] FIS EM M8 FISEMM10 FIS EM M12 FIS EM M16 FIS EM M20 FIS EM M24 FIS EM M27 FIS EM M30
1 hes [mm]| 60 160 60 200 70 240 80 320 90 400 96 480 | 108 | 540 | 120 | 600
40 0.61 | 054
45 0.63 | 055 | 0.63 | 054
55 0.656 | 056 | 0.65 | 055 | 063 | 0.54
65 0.68 | 057 | 0.68 | 0565 | 065 | 0.55 | 063 | 0.54
85 074 | 059 | 074 | 057 | 070 | 056 | 068 | 0.54 | 066 | 054

105 079 | 061 | 079 | 0569 | 075 | 057 | 072 | 055 | 069 | 054 | 0.68 | 0.54

120 083 | 063 | 083 | 060 | 079 | 058 | 075 | 0.56 | 072 | 056 | 071 | 054 | 0.69 | 054

140 0.89 | 065 | 089 | 062 | 083 | 060 | 079 | 057 | 076 | 056 | 074 | 055 | 072 | 054 | 0.69 | 054 4
160 094 | 067 | 094 | 063 | 088 | 061 | 083 | 058 | 080 | 057 | 078 | 056 | 075 | 055 | 0.72 | 054
180 100 | 069 | 1.00 | 065 | 093 | 063 | 088 | 059 | 083 | 058 | 0.81 | 056 | 0.78 | 056 | 0.75 | 055
210 0.72 068 | 100 | 0.65 | 094 | 061 | 089 | 059 | 0.86 | 057 | 082 | 056 | 0.79 | 0.56
240 0.75 0.70 0.67 | 1.00 | 063 | 094 | 060 | 092 | 058 | 087 | 057 | 083 | 057
210 0.78 0.73 0.69 0.64 | 1.00 | 061 | 097 | 059 | 092 | 058 | 0.88 | 0.58
290 0.80 0.74 0.70 0.65 0.62 | 1.00 | 060 | 095 | 059 | 0.90 | 0.58
325 0.84 0.77 0.73 0.67 0.64 0.61 1.00 | 060 | 095 | 0.59
360 0.88 0.80 0.75 0.69 0.65 0.63 0.61 1.00 | 060
430 0.95 0.86 0.80 0.72 0.68 0.65 0.63 0.62
480 1.00 0.90 0.83 0.75 0.70 0.67 0.65 0.63
540 0.95 088 0.78 0.73 0.69 0.67 0.65
600 1.00 0.92 0.81 0.75 0.71 0.69 0.67
720 1.00 0.87 0.80 0.75 0.72 0.70
960 1.00 0.90 0.83 0.79 0.77
1200 1.00 0.92 0.87 0.83
1440 1.00 0.94 0.90
1620 1.00 0.95
1800 1.00
S [mm] | 40 40 45 45 55 55 65 65 85 85 105 105 120 120 140 140
Ser [mm] | 180 | 480 180 600 210 ‘ 720 240 ‘ 960 | 270 | 1200 | 288 | 1440 | 324 | 1620 | 360 | 1800

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sa N
Edge distance ¢ Influence factor f [-]
[mm] FIS EM M8 FISEMM10 FIS EM M12 FIS EM M16 FIS EM M20 FISEMM24 | FISEM M27 FIS EM M30
1 hes [mm]| 60 160 60 200 70 240 80 320 90 400 96 480 | 108 | 540 | 120 | 600
40 0.60 | 044
45 0.64 | 045 | 064 | 043
55 071 | 047 | 071 | 045 | 065 | 043
65 079 | 050 | 079 | 047 | 072 | 045 | 066 | 042
85 096 | 055 | 096 | 050 | 085 | 048 | 078 | 044 | 072 | 042
90 100 | 056 | 1.00 | 051 | 089 | 048 | 081 | 0456 | 075 | 043
105 0.60 054 | 100 | 051 | 090 | 047 | 083 | 044 | 079 | 043
120 0.64 0.57 053 | 1.00 | 048 | 091 | 046 | 087 | 044 | 0.80 | 043
4 135 0.68 0.61 0.56 0.50 | 1.00 | 047 | 095 | 045 | 087 | 044
140 0.69 0.62 0.57 0.51 047 | 098 | 045 | 089 | 044 | 083 | 043
165 0.76 0.67 0.61 0.54 0.50 047 | 100 | 046 | 093 | 045
180 081 0.70 0.64 0.56 0.51 048 047 | 1.00 | 046
200 0.87 0.75 0.67 0.58 0.53 0.50 0.48 047
220 0.93 0.80 0.71 0.61 0.55 0.62 0.50 048
240 1.00 0.85 0.75 0.64 0.57 0.563 0.51 0.49
270 0.92 0.81 0.68 0.61 0.56 0.563 0.51
300 1.00 0.87 0.72 0.64 0.58 0.56 0.53
360 1.00 0.81 0.70 0.64 0.60 0.57
420 0.91 0.78 0.69 0.65 0.62
480 1.00 0.85 0.75 0.70 0.67
600 1.00 0.88 0.81 0.76
660 0.94 0.87 081
720 1.00 0.92 0.86
810 1.00 0.93
900 1.00
Crin [mm] | 40 40 45 45 55 55 65 65 85 85 105 105 120 120 140 140
Cor [mm] | 90 ‘ 240 90 ‘ 300 105 | 360 120 ‘ 480 135 | 600 144 | 720 167 | 810 180 | 900

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence faclnrfs’sp [1
[mm] FIS EM M8 FISEMM10 FIS EM M12 FIS EM M16 FIS EM M20 FIS EM M24 FIS EM M27 FIS EM M30
1 hes [mm]| 60 160 60 200 70 240 80 320 90 400 96 480 | 108 | 540 | 120 | 600
40 0567 | 053
45 058 | 053 | 058 | 052
55 0.60 | 054 | 060 | 053 | 059 | 0.53
65 062 | 054 | 062 | 0564 | 060 | 053 | 059 | 0.52
85 0.66 | 056 | 0.66 | 055 | 063 | 054 | 062 | 0.53 | 060 | 0.52
105 069 | 057 | 069 | 056 | 067 | 055 | 065 | 0.54 | 063 | 053 | 062 | 052
120 072 | 058 | 072 | 057 | 069 | 056 | 067 | 0.54 | 065 | 053 | 064 | 053 | 0.62 | 052
140 0.76 | 060 | 076 | 0568 | 072 | 0.56 | 069 | 0.55 | 067 | 054 | 0.66 | 063 | 0.64 | 053 | 063 | 0.3 4
160 079 | 061 | 079 | 059 | 075 | 057 | 072 | 056 | 070 | 054 | 0.68 | 0.54 | 0.66 | 053 | 065 | 0.53
175 082 | 062 | 082 | 060 | 078 | 0.58 | 0.74 | 056 | 072 | 055 | 0.70 | 054 | 0.68 | 054 | 066 | 0.563
190 085 | 063 | 085 | 061 | 080 | 059 | 076 | 057 | 073 | 055 | 072 | 054 | 0.69 | 054 | 0.68 | 0.54
210 100 | 069 | 1.00 | 065 | 093 | 062 | 087 | 059 | 083 | 057 | 081 | 056 | 078 | 056 | 0.75 | 055
315 0.72 067 | 1.00 | 0.65 | 094 | 061 | 089 | 059 | 0.86 | 057 | 082 | 056 | 0.79 | 0.56
355 0.75 0.70 0.66 | 099 | 0.62 | 094 | 060 | 090 | 058 | 0.86 | 057 | 0.82 | 056
405 0.78 0.72 0.69 0.64 | 100 | 061 | 096 | 059 | 091 | 058 | 0.87 | 057
430 0.80 0.74 0.70 0.65 0.62 | 1.00 | 060 | 0.94 | 059 | 0.90 | 058
485 0.83 0.77 0.72 0.67 0.63 0.61 1.00 | 060 | 095 | 059
540 0.87 0.80 0.75 0.68 0.65 0.62 061 | 099 | 0.60
725 1.00 0.90 0.83 0.75 0.70 0.67 0.65 0.63
895 1.00 0.91 0.81 0.75 0.71 0.68 0.66
1020 0.97 0.85 0.78 0.74 0.71 0.69
1080 1.00 0.87 0.80 0.75 0.72 0.70
1180 0.91 0.83 0.77 0.74 0.72
1280 0.94 0.86 0.79 0.76 0.74
1380 0.98 0.88 0.82 0.78 0.75
1445 1.00 0.90 0.83 0.80 0.77
1810 1.00 0.92 0.87 0.83
2170 1.00 0.95 0.90
2440 1.00 0.95
2115 1.00
i [mm] |40 40 45 45 55 55 65 65 85 85 105 105 120 120 140 140
Scisp [mm] | 272 724 | 272 ‘ 904 316 | 1084 | 362 | 1446 | 406 | 1808 | 434 | 2170 | 488 | 2440 | 542 | 2712

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p

Spacing s Influence factor fs’sp [1
[mm] FIS EM M8 FISEMM10 FIS EM M12 FIS EM M16 FIS EM M20 FISEMM24 | FISEM M27 FIS EM M30
1 hgs [mm]| 60 160 60 200 70 240 80 320 90 400 96 480 | 108 | 540 | 120 | 600
40 051 | 041
45 053 | 041 | 053 | 040
55 058 | 043 | 058 | 041 | 054 | 040
65 062 | 044 | 062 | 043 | 058 | 041 | 055 | 040
85 072 | 048 | 072 | 045 | 066 | 043 | 062 | 041 | 059 | 040
105 083 | 051 | 083 | 047 | 075 | 045 | 069 | 043 | 065 | 041 | 063 | 040
120 091 | 053 | 091 | 049 | 082 | 047 | 075 | 044 | 070 | 042 | 067 | 041 | 063 | 040
135 099 | 056 | 099 | 0561 | 089 | 048 | 081 | 045 | 075 | 043 | 072 | 041 | 067 | 041

4 140 0.57 052 | 091 | 049 | 083 | 045 | 077 | 043 | 074 | 042 | 069 | 041 | 065 | 040
160 0.60 056 | 1.00 | 051 | 091 | 047 | 084 | 044 | 080 | 043 | 074 | 042 | 070 | 041
180 0.64 0.57 053 | 1.00 | 048 | 091 | 046 | 087 | 044 | 080 | 043 | 0.75 | 042
205 0.68 0.61 0.56 0.50 | 100 | 047 | 096 | 045 | 088 | 044 | 081 | 043
220 0.71 0.63 0.58 0.52 048 | 1.00 | 046 | 092 | 045 | 085 | 044
245 0.76 0.67 0.61 0.54 0.50 047 | 100 | 046 | 092 | 045
210 0.81 0.70 0.64 0.56 0.52 048 047 | 1.00 | 046
300 0.87 0.75 0.68 0.59 0.54 0.50 0.48 047
330 0.93 0.80 0.71 0.61 0.56 0.562 0.50 0.48
365 1.00 0.85 0.75 0.64 0.58 0.54 0.562 0.50
400 0.91 0.80 0.68 0.60 0.55 0.563 0.51
425 0.95 0.83 0.70 0.62 0.57 0.54 0.62
455 1.00 0.88 0.72 0.64 0.59 0.56 0.54
500 0.94 0.77 0.68 0.61 0.58 0.55
545 1.00 0.81 0.71 0.64 0.61 0.58
620 0.89 0.77 0.68 0.64 0.61
660 0.93 0.79 0.71 0.66 0.63
725 1.00 0.85 0.75 0.70 0.66
905 1.00 0.87 0.81 0.75
1190 1.00 0.98 091
1220 1.00 0.92
1360 1.00
G [mm] | 40 40 45 45 55 55 65 65 85 85 106 106 120 120 140 140
Corsp [mm] | 136 | 362 136 | 452 158 ‘ 542 181 ‘ 723 | 203 | 904 | 217 | 1085 | 244 | 1220 | 271 | 1366

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM
Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2 2
h ) _ (2:hg)?
h

min min

f,=

h

Thickness h Influence factor fy, []

[mm] FIS EM M8 FISEMM10 FIS EM M12 FIS EM M16 FIS EM M20 FIS EM M24 FIS EM M27 FIS EM M30
1 hes [mm]| 60 160 60 200 70 240 80 320 90 400 96 480 | 108 | 540 | 120 | 600
100 1.00 1.00 1.00
105 1.03 1.03 1.03
110 1.07 1.07 1.07
120 113 113 1.13 1.02
125 1.16 1.06
135 1.22 1.1
145 1.16 1.03
165 121 1.08 1.02

165 1.13 1.06 4
175 1.17 1.1 1.04
185 1.15 1.07
195 1.02 1 1.02
205 1.06 1.15 1.06
215 1.09 1.09
225 1.12 113
235 1.15 1.01 1.16
245 1.18 1.04
255 1.22 1.07
275 1.28 1.13 1.01
295 1.34 1.18 1.06
315 1.40 1.23 1.1
335 1.28 1.15
365 1.36 1.22 1.02
385 141 127 1.05
425 1.35 1.13
465 144 1.19 1.03
505 1.26 1.08
536 1.32 113
615 1.44 1.24
625 1.46 1.25
675 1.32
785 1.45
835 .35 1.25 1.16
935 45 1.35 1.25
1035 144 1.34
1185 146
liin [mm] | 100 190 100 | 230 100 | 270 116 ‘ 356 138 | 448 162 536 168 600 190 670

.00
.10 1.02
n 1.03
A7 1.08 1.01
29 1.20 m

hog [mm] | 60 160 60 200 70 240 80 320 90 400 96 480 108 | 540 120 | 600

Intermediate values by linear interpolation.

fischer=

Status 05/20170 FIXING SYSTEMS 259



fischer Injection mortar FIS EM
Anchor design according to ETA

5. Load direction: shear
5.1 Steel failure for the highest loaded anchor ®
Characteristic resistance and design resistance for single anchors
Anchor type FISEMM 8 FISEMM10 FIS EM M12
gvz A4 c gvz A4 c gvz A4 c
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance VRk,s [kN] 9.0 15.0 13.0 13.0 15.0 230 20.0 20.0 21.0 34.0 30.0 30.0
design resistance Vg [KN]) 7.2 12.0 8.3 104 12.0 184 128 16.0 16.8 21.2 19.2 24.0
Anchor type FISEMM16 FIS EM M20 FIS EM M24
gvz A4 Cc gvz A4 Cc gvz A4 Cc
5.8 8.8 5.8 8.8 5.8 8.8
characteristic resistance Vi ¢ [KN]]  38.0 63.0 55.0 55.0 61.0 98.0 86.0 86.0 89.0 141.0 1240 124.0
design resistance Vg [KN]) 312 50.4 353 44.0 48.8 784 55.1 68.6 7.2 112.8 79.5 99.2

Anchor type FIS EM M27 FIS EM M30
gvz A4 c gvz A4 c
4 5.8 8.8 5.8 8.8
characteristic resistance Vi 5 [kN] 115.0 184.0 161.0 161.0 141.0 2260 187.0 187.0
design resistance VRds [kN] 92.0 147.2 103.2 128.8 112.8 180.0 126.3 167.6
5.2 Pryout-failure for the most unfavourable anchor "
VRd,cp(C) = Ngd,cp(c) 'fb,c : fs 'fc k VRd,cp(p) = N(F)(d,cp(p)' 1:b,p : fs 'fc K
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISEMM 8 FISEM M 10 FISEM M 12 FISEM M 16
eff. anchorage depth heg [mm] 60 160 60 200 70 240 80 320
ked range -40 °C to +35°C
characteristic resistance N”ka (c) [kN] 234 102.0 234 142.6 29.5 187.4 36,1 288,5
design resistance Ngg,cp fc) [kN] 156 68.0 156 95.0 19.7 1249 24,0 1923
characteristic resistance NURK.CI] (p) [kN] 241 64.3 283 942 396 135,7 56,3 2252
design resistance N’Rg,cp p) [kN] 16.1 429 18.8 62.8 26.4 90,5 375 150,1
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance NﬂRk.Cp (c) [kN] 16.7 72.9 16.7 101.8 211 133,9 25,8 206,1
design resistance N gp (e [kN] 1.2 48.6 1.2 67.9 14.1 89,2 17.2 1374
characteristic resistance NﬂRK.Cp (p) [kN] 10.6 28.1 132 440 18.5 63,3 28,1 112,6
design resistance N”Rd‘np (p) [kN] 7.0 18.8 8.8 29.3 12.3 42,2 18,8 75,1

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
?" Intermediate values for N'gy o (p) depending on heg ;. can be determined by linear interpolation.
! ! 1.5
ef,var
ef min
continued next page

h
h

3 Intermediate values for NURd,cp (c) depending on hgg 5, can be determined according: NORd,cp (©)(hetvar) = NORd,cp (©) (e, min) [
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Anchor type FIS EM M 20 FISEMM 24 FISEM M 27 FISEM M 30

eff. anchorage depth heg [mm] 90 400 96 480 108 540 120 600
ked p range-40 °C to +35°C

characteristic resistance Nan.cp (c) [kN] 43,0 403,2 477 530.0 55.6 632.4 66.3 740.7

design resistance N’Rgcp fc) [kN] 28,1 2688 316 363.3 377 4216 44.2 4938

characteristic resistance Nan‘cp (p) [kN] 735 326,7 94.1 470.5 119.1 595.5 135.7 678.6

design resistance N’ggcp (p) [kN] 49,0 2178 62.7 313.7 794 397.0 90.5 4524

cracked concrete, temperature range - 40 °C to + 35 °C

characteristic resistance NURk.cp (c) [kN] 30,7 2880 33.9 378.6 404 4517 47.3 529.1

design resistance NURd,cp (c) [kN] 205 192,0 226 2524 26.9 301.2 315 352.7

characteristic resistance NﬂRk.[}p (p) [kN] 39,6 1759 50.7 253.3 64.1 3206 79.2 395.8

design resistance Nan,np (p) [kN] 264 173 338 168.9 428 2138 52.8 263.9

' The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
? Intermediate values for N°qg o (p) depending on heg ;. can be determined by linear interpolation.

¥ Intermediate values for Ng o, (c) depending on heg . can be determined according: NORdICp (©)(hetvar) = NORL,,'Cp (©) (e, min) [

h
h

1.5
ef var
ef min

5.2.1 Influence of anchorage depth
heg k
<60 mm 1.0
260 mm 20
5.3 Concrete edge failure for the most unfavourable anchor
Vage =V F?d,c Ty e

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances c,
Anchor type FISEMM 8 FISEMM 10 FISEMM 12 FISEM M 16

60 160 60 200 70 240 80 320
non-cracked concrete, temerature range - 40 °C to + 35 °C
minimum edge distance ¢y, [mm] 40 40 45 45 55 55 65 65
characteristic resistance V”Hk'C [kN] 53 6.6 6.4 8.7 8.9 123 1.9 18.0
design resistance VUHd,c [kN] 35 44 43 58 5.9 8.2 79 12.0
cracked concrete, temerature range - 40 °C to + 35 °C
minimum edge distance ¢y, [mm] 40 40 45 45 55 55 65 65
characteristic resistance VnHk,c [kN] 3.7 47 45 6.2 6.3 8.7 84 12.7
design resistance VURd,c [kN] 25 3.1 3.0 4.1 42 5.8 56 8.5
Anchor type FISEMM 20 FISEM M 24 FISEM M 27 FISEM M 30

90 400 96 480 108 540 120 600
non-cracked concrete, temerature range - 40 °C to + 35 °C
minimum edge distance ¢y [mm] 85 85 105 106 120 120 140 140
characteristic resistance VnHk,n [kN] 179 28.2 24.6 403 305 50.6 38.7 64.3
design resistance Vg [KN] 12.0 18.8 16.4 269 20.3 33.7 258 429
cracked concrete, temerature range - 40 °C to + 35 °C
minimum edge distance ¢y [mm] 85 85 105 105 120 120 140 140
characteristic resistance Vg o [kN] 127 20.0 174 28.6 216 36.9 274 456
design resistance Vg [KN] 8.5 13.3 1.6 19.0 144 239 18.3 304

4

!l The loads apply to fischer threaded rods with strength classification 5.8, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a
steel brush and blow-out tool and temperatures in the substrate in the area of the mortar T = + 35°C (see also ,Installation details”).
Intermediate values by linear interpolation.
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5.3.1

Influence of load direction

Angle oy Influence factor 'o(,v
[
0° 1.00
15° 1.03
30° 1.13
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may

be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.

5.3.2

Influence of spacing and edge distance

5.3.2.1 Single anchor influenced only by one edge
for concrete thicknesshz 1.5 - ¢

for concrete thicknessh< 1.5 - ¢

1.0

1.2

14

1.6

20

single anchor factor f V“ =1

edge distance = ¢/c,;, or (h/1.5)/c.;,

22

24

26

28

30

34

38

4.0

1.00

1.31

1.66

2.02

241

2.83

3.26

3.72

419

469

5.20

6.27

6.83

141

8.00

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V -
Cin | Cmin B-Cin | Cmin
spacing anchor pair faclnrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0 4
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2,89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 3.32 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRg,s: NRd,p: NRd,c : NRd,sp
6.2 Shear: VhSd S Vgq = lowestvalue °fVRd,s"VRd,cp (c);VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N | Vs < 19
Np Vg

NhSd H VhSd = tension/shear components of the load for single anchor

NRpq4:VRq = design resistance including safety factors
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7. Installation details

S
QQQQ
iQQ

a
8. Anchor characteristics
Anchor type FISEMM 8 FISEMM 10 FISEMM 12 FISEM M 16
hes  [mm] 60 160 60 200 70 240 80 320
diameter of thread M8 M 10 M12 M 16
nominal drill hole diameter dy [mm] 12 12 14 14 14 14 18 18
drill depth hg  [mm] 60 160 60 200 70 240 80 320
4 clearance-hole in fixture to be attached  dy [mm] =9 =9 =12 =12 =14 =14 =18 =18
wrench size SW  [mm] 13 13 17 17 19 19 24 24
required torque Tinst  [(Nm] 10 10 20 20 40 40 60 60
minimum thickness of concrete member hy; [mm] 100 190 100 230 100 270 116 356
minimum spacing Spin  mm] 40 40 45 45 55 55 65 65
minimum edge distances Cin  [mm] 40 40 45 45 55 55 65 65
mortar filling quantity [scale units] 3 8 4 13 4 13 5 21
Anchor type FIS EM M 20 FIS EM M 24 FISEMM 27 FIS EM M 30
hes  [mm] 90 400 96 480 108 540 120 600
diameter of thread M20 M 24 M27 M 30
nominal drill hole diameter dg  [mm] 24 24 28 28 30 30 35 35
drill depth hg  [mm] 90 400 96 480 108 540 120 600
clearance-hole in fixture to be attached  d; [mm] =22 =22 =26 =26 =30 =30 =33 =33
wrench size SW  [mm] 30 30 36 36 4 4 46 46
required torque Tinst  [(Nm] 120 120 150 150 200 200 300 300
minimum thickness of concrete member h i [mm] 138 448 162 536 168 600 190 670
minimum spacing Smin  [mm] 85 85 105 106 120 120 140 140
minimum edge distances Cin  [mm] 85 85 105 105 120 120 140 140
mortar filling quantity [scale units] 1 53 15 75 17 81 28 139
hef i thix
0o O‘POOoeoo Ooeoo
RV aQonopv /;//h Tinst
do ds \[ 0 wm
TS5 5 5
W2 oz forde 2
o O oo O 20 L
ho
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9. Gelling and curing times

Cartridge temperature Gelling time Temperature at Curing time
(mortar) FISEM anchoring base FISEM

- 5°C - + b°C 4h - 5°C - + 5°C 80 h
+5°C - +10°C 2h +5°C - +10°C 40 h
+10°C - +20°C 30 min. +10°C - +20°C 18h
+20°C - +30°C 14 min. +20°C - +30°C 10h
+30°C - +40°C 7 min. +30°C - +40°C 5h

The above times apply from the moment of contact between resin and hardener in the static mixer.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.
For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.

10. Mechanical characteristics

Anchor type FISEMM 8 FISEMM10 FISEM M12
gvz A4 c gvz A4 c gvz A4 c
58 | 88 58 | 88 58 | 88 4
stressed cross sectional area anchor rod A [mm?] 36.6 58.0 84.3
resisting moment anchor rod W [mm?] 312 62.3 109.2
yield strength anchor rod fy [IN/mm?]| 420 ‘ 640 450 560 420 ‘ 640 450 560 420 540 450 560
tensile strength anchor rod fy [IN/mm2]| - 520 800 700 700 520 800 700 700 520 800 700 700
Anchor type FIS EM M16 FIS EM M20 FIS EM M24
gvz A4 Cc gvz A4 Cc gvz A4 Cc
58 | 88 58 | 88 58 | 88
stressed cross sectional area anchor rod A [mm?] 167.0 245.0 353.0
resisting moment anchor rod W [mm?] 2715 5409 935.5
yield strength anchor rod fv

tensile strength anchor rod w [N/mm?]| 520 800 700 700 520 800 700 700 520 800 700 700

[N/mm?]| 420 ‘ 640 450 560 420 ‘ 640 450 560 420 640 450 560

Anchor type FIS EM M27 FIS EM M30
gvz A4 c gvz A4 c
58 | 88 58 | 88
stressed cross sectional area anchor rod Ag [mm?] 459.0 561.0
resisting moment anchor rod W [mm?] 1387.0 1874.2
yield strength anchor rod fy

tensile strength anchor rod

[N/mm?] 420 640 450 560 420 640 450 560
u [N/mm?] 520 800 700 700 520 800 700 700
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fischer Injection mortar FIS EM with RG M

Anchor design according to ETA

1. Types

RG MI A4 - Internal-threaded anchor (A4)

CALCULATION
WITH

COMPUFIX

E d Ad S eomien o | LSS
eatures an vantages

European Technical Approval option 1.

Very good bonding of the mortar ensures high loads in concrete.

Suitable for underwater installations.

Suitable for diamond drilled holes guarantees highest flexibility on site.

Longer curing time for simple installation.

Low shrinkage of the mortar.

Materials

Internal-threaded anchor:  Carbon steel grade 5.8, zinc plated (5 um) and passivated (gvz)
Stainless steel of the corrosion resistance class lll, e.g. A4

Injection mortar: Epoxy resin, cement and hardener

2. Ultimate loads of single anchors with large spacing and edge distance ?

Mean values

Anchor type FIS EM FISEM FISEM FIS EM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz! ‘ A4 gvz'! ‘ A4 gz ‘ A4 gvz'! ‘ A4 gvz'! A4
ked P range-40 °C to +50°C

tension load ~ €20/25 N, [kN] 19.0% 27.07 29.0 41.0% 43.0% 59.0% 79.0% 110.0% 123.0% 172.0%
C50/60 N, [kN] 19.0% 21.0% 29.0% 41,07 43.0% 59.0% 79.0% 110.0% 123.0% 172.0%

shearload ~ 2C20/25 V, [kN] 9.2 12.8% 14.5% 20.3% 21.1% 29.6% 39.2% 54.8% 62.0% 86.0%

cracked concrete concrete, temperature range - 40 °C to + 50 °C

tensionload ~ £20/25 N, [kN] 19.0% 26.7 29.0% 333 43.0% 53.3 79.0% 80.0 123.0% 126.7
€50/60 N, [kN] 19.0% 27.0% 29.09 36.3" 44.0% 58.1 79.0% 87.2 123.0% 138.1

shearload ~ 2C20/25 V, [kN] 9.24 12.8% 14.5% 20.3" 21.5% 29.6% 39.2% 54.8% 62.0 86.0%

*I Steel failure decisive

!l The values apply to screws with the strength classification 5.8

2 The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T<=+72°C (see also ,Installation details”).
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2.1 Influence of concrete strength
f = ck,cube(150)
eV 25
Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fo oyl Tk cube (150) fop foe
[N/mm?] [N/mm?] 8] [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.04 1.10
€30/37 30 37 1.10 1.22
C40/50 40 50 1.21 141
C45/55 45 55 1.26 1.48
C50/60 50 60 1.30 1.65
3. Characteristic, design and permissible loads of single anchors with large
spacing and edge distance ¥
Characteristic loads
Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz'! ‘ A4 gvz! A4 gvz! A4 gvz! A4 gvz! A4
ked range-40 °C to +50°C
tension load ~ €20/25 Npy [kN] 19.0 21.0 29.0 41.0 43.0 59.0 790 1024 123.0 1431
£50/60 Ngy [kN] 19.0 21.0 29.0 41.0 43.0 59.0 79.0 1100 1230 172.0
shearload ~ =C20/25 Vg, [kN] 9.2 128 145 203 211 295 39.2 54.8 62.0 86.0
cracked concrete concrete, temperature range - 40 °C to + 50 °C
tension load ~ C20/25 Ny [kN] 19.0 26.7 25.0 40.0 60.0 95.0
£50/60 Ngy [kN] 19.0 26.7 21.3 43.0 436 65.4 1036
shearload ~ =2C20/25 Vg, [KkN] 9.2 12.8 145 203 21.1 295 39.2 548 62.0 86.0
Design loads
Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz'! A4 gvz'! A4 gvz! A4 gvz! A4 gvz! ‘ A4
non-cracked concrete, temperature range - 40 °C to + 50 °C
tensionload ~ C20/25 Npy [kN] 12.7 144 193 219 28.7 31.6 52.7 56.9 79.5
£50/60 Npy [kN] 12.7 144 193 219 28.7 316 52.7 58.8 82.0 92.0
shearload ~ 2C20/25 Vpq [kN] 14 8.2 11.6 13.0 16.9 189 314 36.1 49.6 55.1
cracked concrete concrete, temperature range - 40 °C to + 50 °C
tension load ~ €20/25 Npg [kN] 127 133 16.7 26.7 333 52.8
£50/60 Npy [kN] 12.7 144 18.2 28.7 29.1 36.3 57.5
shearload ~ 2C20/25 Vpg [kN] 14 8.2 11.6 13.0 16.9 189 314 35.1 496 55.1
Permissible loads see next page.
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3.

spacing and edge distance 3

Permissible loads 2

Characteristic, design and permissible loads of single anchors with large

Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz'! ‘ A4 gvz! A4 gvz! A4 gvz! A4 gvz! A4
ked range-40 °C to +50°C

tension load € 20/25 Ny, [KN] 9.0 103 138 15.7 205 225 37.6 40.6 56.8
C50/60 Npgry [KN] 9.0 103 138 157 205 225 376 420 58.6 ‘ 65.7

shearload  2C20/25 Vyory [kN] B3 5.9 8.3 9.3 121 135 224 25.1 354 ‘ 394

cracked concrete concrete, temperature range - 40 °C to + 50 °C

tension load ~ €20/25 Npgyry [kN] 9.0 9ih 1.9 19.0 238 37.7
C50/60 Npgy [KN] 9.0 103 13.0 205 208 26.0 4.1

shearload  2C20/25 Vyry [kN] 53 5.9 8.3 93 12.1 13.5 224 25.1 354 394

' The values apply to screws with the strength classification 5.8
' Material safety factors yy; and safety factor for load y| = 1.4 are included. Material safety factor yy; depends on type of anchor.
3 The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar

T<+72°C (see also ,Installation

details"”).

4, Load direction: tension t
4.1 Steel failure for the highest loaded anchor <>
Characteristic resistance and design resistance for single anchors
Anchor type FISEM FISEM FIS EM FISEM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM 201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

58 | 88 58 | 88 58 | 88 58 | 88 58 | 88
characteristic resistance N [kKN]| 19.0 | 270 | 27.0 | 290 | 470 | 410 | 430 | 680 | 590 | 79.0 | 108.0 | 1100 | 123.0 | 178.0 | 172.0
design resistance Npgs [kNI| 127 | 180 | 144 | 193 | 313 | 219 | 287 | 453 | 31.6 | 527 | 720 | 588 | 820 | 1193 | 920
4.2 Pull-out/pull-through failure for the highest loaded anchor "

0
NRd,p = NRd,p : 1:b,p : fs 'fc
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FIS EM FISEM FIS EM FIS EM FIS EM
RGM8I RGM 101 RGM 121 RGM 161 RGM201

eff. anchorage depth  hye  [mm] 90 90 125 160 200
non-cracked concrete, temperature range - 40 °C to + 50 °C
characteristic resistance NnHk,p [kN] 400 50.0 75.0 115.0 170.0
Design resistance NBHd,p [kN] 26.7 6818 50.0 63.9 944
cracked concrete concrete, temperature range - 40 °C to +50 °C
characteristic resistance NBHk,p [kN] 20.0 25.0 40.0 60.0 95.0
Design resistance NDRd,p [kN] 13.3 16.7 26.7 33.3 52.8

'l The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar

T=+72°C (see also ,Installation details”).
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4.3 Concrete cone failure and splitting for the most unfavourable anchor "

NRd,c = NORd,c : fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type FISEM FISEM FIS EM FISEM FIS EM

RGMS8I RGM 101 RGM 121 RGM 161 RGM 201

eff. anchorage depth he  [mm] 90 90 125 160 200
non-cracked concrete, temperature range - 40 °C to + 50 °C

characteristic resistance ~ N'gy . [kN] 432 432 70.7 1024 143.1
design resistance Nan‘n [kN] 28.8 28.8 471 56.9 795
cracked concrete concrete, temperature range - 40 °C to +50 °C

characteristic resistance NnHk,c [kN] 30.7 30.7 50.3 72.9 101.8
design resistance Nan,c [kN] 205 205 335 405 56.6

'l The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar

T=+72°C (see also ,Installation details”).

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing
=10+ |05
Ser N
Spacing s Influence factor f []
[mm] FISEM FISEM FISEM FISEM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.57
45 0.58 0.58
55 0.60 0.60 0.57
65 0.62 0.62 0.59 0.57
90 0.67 0.67 0.62 0.59 0.58
125 0.73 0.73 0.67 0.63 0.60
150 0.78 0.78 0.70 0.66 0.63
200 0.87 0.87 0.77 0.71 0.67
250 0.96 0.96 0.83 0.76 0.71
270 1.00 1.00 0.86 0.78 0.73
330 0.94 0.84 0.78
376 1.00 0.89 0.81
430 0.95 0.86
480 1.00 0.90
540 0.95
600 1.00
Smin (mm] 4 45 55 65 90
SerN [mm] 270 270 375 480 600
Intermediate values by linear interpolation.
-
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4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N Sa N
Edge distance ¢ Influence factor f [-]
[mm] FISEM FISEM FISEM FISEM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.51
45 0.63 0.63
55 0.58 0.58 0.51
65 0.63 0.63 0.54 0.50
90 0.75 0.75 0.62 0.56 0.51
125 0.94 0.94 0.75 0.65 0.58
135 1.00 1.00 0.79 0.68 0.61
150 0.85 0.72 0.64
170 0.93 0.78 0.68
190 1.00 0.84 0.73
200 0.87 0.75
220 0.93 0.80
240 1.00 0.85
300 1.00
Gt [mm] 40 45 55 65 90
Cor [mm] 135 135 198 240 270
Intermediate values by linear interpolation.
4.3.2 Concrete splitting
4.3.2.1 Influence of spacing
N
fog=1.0+ 0.5
S ,Sp
Spacing s Influence fac(nrfs’sp [1
FISEM FISEM FISEM FISEM FISEM
[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM 201
40 0.55
45 0.56 0.56
55 0.57 0.57 0.55
65 0.58 0.58 0.56 0.54
90 0.61 0.61 0.58 0.56 0.55
125 0.65 0.65 0.61 0.59 0.57
150 0.68 0.68 0.63 0.60 0.58
200 0.75 0.75 0.68 0.64 0.61
300 0.88 0.88 0.77 0.71 0.67
405 1.00 1.00 0.86 0.78 0.72
515 0.95 0.86 0.78
565 1.00 0.89 0.81
600 0.92 0.83
726 1.00 0.90
816 0.95
905 1.00
Smin [mm] 40 45 55 65 90
Sor.sp [mm] 406 406 566 724 904

Intermediate values by linear interpolation.
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4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence faclnrfc’sp [1
FISEM FISEM FISEM FISEM FISEM

[mm] RGM8I RGM 101 RGM 121 RGM 161 RGM201
40 0.45
45 047 047
55 0.50 0.50 0.45
65 0.63 0.563 0.47 0.44
90 0.60 0.60 0.62 0.48 0.46
125 0.71 0.71 0.60 0.54 0.50
150 0.80 0.80 0.66 0.58 0.63
205 1.00 1.00 0.79 0.68 0.61
285 1.00 0.84 0.72
325 0.92 0.79
365 1.00 0.85
405 0.92
452 1.00
Crin [mm] 40 45 65 60 90
Corsp [mm] 203 203 283 362 452
Intermediate values by linear interpolation.
4.3.2.3 Influence of concrete thickness

2 2
fh _ h 3 2. hef 3

hmin hmin
Thickness h Influence factor fy, [-]
[mm] FISEM FISEM FISEM FISEM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
120 1.00
125 1.03 1.00
150 1.16 1.13
165 1.24 1.20 1.00
200 141 1.37 1.14
205 143 1.39 1.16 1.00
220 1.50 1.46 1.21 1.05
230 1.50 1.25 1.08
250 1.32 1.14
260 1.35 117 1.00
300 1.49 1.29 1.10
310 1.50 1.32 1.12
380 1.50 1.29
400 1.33
480 1.50
Niin [mm] 120 125 165 205 260
Nefp [mm] 90 90 125 160 200
Intermediate values for hp;, by linear interpolation.
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5. Load direction: shear

5.1 Steel failure for the highest loaded anchor ®

Characteristic resistance and design resistance for single anchors

Anchor type FISEM FISEM FISEM FISS EM FISEM

RGMSI RGMSI RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4
5.8 8.8 5.8 8.8 5.8 8.8 5.8 8.8 5.8 8.8

characteristic resistance Vg, [KN]| 9.2 | 146 | 128 | 145 | 232 | 203 | 211 | 337 | 205 | 392 | 540 | 548 | 620 | 900 | 860

design resistance Vpgs [kNI| 74 | 117 | 82 | 116 | 186 | 130 | 169 | 27.0 | 189 | 314 | 432 | 351 | 496 | 720 | 551

5.2 Pryout-failure for the most unfavourable anchor "

VRd,cp(C) = NCF)Qd,cp(C) 'fb,c : fs 'fc -k VRd,cp(p) = NORd,cp(p)' 1:b,p . fs 'fc -k
Characteristic resistance and design resistance for single anchors in concrete C 20/25
Anchor type FISEM FISEM FISEM FISEM FIS EM
4 RGMS8I RGM 101 RGM 121 RGM 161 RGM201

eff. anchorage depth hef [mm] 90 90 125 160 200

non-cracked concrete, temperature range - 40 °C to + 50 °C

characteristic resistance Nan_Cp (c) [kN] 86.4 86.4 1414 2048 268.2

design resistance Nan,Cp (c) [kN] 57.6 57.6 94.3 136.5 190.8

characteristic resistance Nan.cp (p)  [kN] 80.0 100.0 150.0 230.0 340.0

design resistance N“Rd,cp (p) [kN] 533 66.7 100.0 1633 226.7

cracked concrete concrete, temperature range - 40 °C to +50 °C

characteristic resistance N“Rk.cpm [kN] 61.5 61.5 100.6 145.7 203.6

design resistance Nan,cp (c) [kN] 410 41.0 67.1 97.1 135.8

characteristic resistance NnHk.cp (p) [kN] 40.0 50.0 80.0 120.0 190.0

design resistance N“Rde (p)  [kN] 26.7 333 53.3 80.0 126.7

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T<+72°C (see also ,Installation details”).

5.2.1 Influence of anchorage depth

he, k

<60 mm 10

=60 mm 20
= ®
fischer
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5.3 Concrete edge failure for the most unfavourable anchor "

_\/0 n
VRd,c — VRd,c 'fb,c ) fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type FISEM FISEM FISEM FISEM T FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM 201

non-cracked concrete, temperature range - 40 °C to +50 °C

minimum edge distance ¢y, [mm] 40 45 55 65 90

characteristic resistance VUHk,c [kN] 5.7 7.0 10.2 14.3 23.7

design resistance VUHd,c [kN] 3.8 4.7 6.8 95 1568

cracked concrete concrete, temperature range - 40 °C to + 50 °C

minimum edge distance  cpiy  [mm] 40 45 56 65 90

characteristic resistance VDRk,c [kN] 41 50 1.2 10.1 16.8

design resistance Vg [KN] 2.1 3.3 48 6.7 1.2

' The loads apply to fischer internal-threaded anchor RGMI, drill hole cleaning according ETA-approval and temperature in the substrate in the area of the mortar
T<+72°C (see also ,Installation details”). 4

5.3.1 Influence of load direction

fov =

Angle oy Influence factor 'u,V
[

0° 1.00

15° 1.03
30° 1.13 -
45° 131

60° 1.64

75° 215
£l 280 0° <oy =<90°

In case of oy > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 -¢c
n=1 n=1
fsc,V fsn,\/
n=1

single anchor factor 'sc,V
edge distance = c/cy;, or (h/1.5)/cp
1.0 12 14 16 18 20 22 24 26 28 3.0 32 34 36 3.8 4.0
1.00 | 131 188 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 | 800

Intermediate values by linear interpolation.
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5.3.2.2 Anchor pair influenced only by one edge

for concrete thicknessh2 1.5 - c for concrete thicknessh< 1.5 -¢c
and spacings£3-c¢ and spacings$4.5-h
h
. n=2 _3-:C*S =2 2-h+s g
se,V _ﬁ fse.v :ﬁ T
min min min
fors>3-c fors>4.5-h
h
L LI 2= s
sc,V sc,V
Cin | Cmin B-Cin | Cmin
spacing anchor pair faclnrfsn’v" =2
S/Cmin edge distance = c/cy;, or (h/1.5)/cpi,
4 1.0 1.2 14 16 1.8 2.0 22 24 26 28 3.0 32 34 3.6 38 4.0
1.0 0.67 0.84 1.03 1.22 143 1.65 1.88 2.12 2.36 2.62 2,89 3.16 344 3.73 4.03 433
15 0.75 0.93 112 1.33 1.54 177 2.00 225 2.50 2.76 3.03 3.31 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 467
25 0.92 m 132 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 421 452 483
3.0 1.00 1.20 142 1.64 1.88 212 237 263 2.90 3.18 346 3.76 4.06 4.36 468 5.00
35 1.30 162 1.75 1.99 2.24 2.50 2.76 3.04 3.32 361 3.91 421 4.52 4.84 517
4.0 1.62 1.86 2.10 2.36 262 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 331 3.60 3.90 4.20 4.52 484 517 5.50
5.0 2.33 2.59 2.87 3.15 344 3.74 4.04 435 467 5.00 533 5.67
5.5 2.1 2.99 3.28 3.57 3.88 4.19 4.50 4.82 5.15 549 5.83
6.0 2.83 3 341 371 4.02 4.33 4.65 4.98 531 5.65 6.00
6.5 3.24 3.54 3.84 4.16 447 4.80 5.13 547 5.82 6.17
7.0 3.67 3.98 429 462 4.95 5.29 5.63 5.98 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 457 491 525 bihg bigh 6.30 6.67
85 5.06 540 5.75 6.10 6.47 6.83
9.0 5.20 5165 5.90 6.26 6.63 7.00
95 5.69 6.06 6.42 6.79 117
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.

6. Summary of required proof:
6.1 Tension: NhSd S NRq = lowest value of NRd,s;NRd,p"NRd,c"NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c);VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
N'si . Vs < 17
Np Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
fischer =
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7. Installation details

QN
00

8. Anchor characteristics

Anchor type FISEM FISEM FISEM FISEM FISEM
RGM8I RGM 101 RGM 121 RGM 161 RGM201

diameter of thread M8 M 10 M 12 M 16 M 20
nominal drill hole diameter dg  [mm] 14 18 20 24 32
drill depth hg  [mm] 90 90 125 160 200
effective anchorage depth her  [mm] 90 90 125 160 200
clearance-hole in fixture to be attached dg [mm] =0 <12 <14 <18 =22

min s [mm] 12 15 18 24 30
screw penetration depth ma i fmim] 18 23 2% 35 45
wrench size SW  [mm] 13 17 19 24 30
required torque Tinst  [(Nm] 10 20 40 80 120
minimum thickness of concrete member hin  [mm] 120 125 165 205 260
minimum spacing Smin  (mm] 40 45 65 65 90
minimum edge distances Cin  [(mm] 40 45 55 65 90
mortar filling quantity [scale units] 5 7 " 17 48
9. Gelling and curing times
Cartridge temperature Gelling time Temperature at Curing time
(mortar) FIS EM anchoring base FISEM
= BT = © B 4h = BT = ¢ B 80 h
+ 5°C - +10°C 2h + 5°C - +10°C 40h
+10°C - +20°C 30 min. +10°C - +20°C 18h
+20°C - +30°C 14 min. +20°C - +30°C 10h
+30°C - +40°C 7 min. +30°C - +40°C 5h
The above times apply from the moment of contact between resin and hardener in the static mixer.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.
For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.
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10. Mechanical characteristics

Anchor type FISEM FIS EM FISEM FISEM FIS EM
RGM8I RGM 101 RGM 121 RGM 161 RGM201
gvz A4 gvz A4 gvz A4 gvz A4 gvz A4

58 | 838 58 | 838 58 | 838 58 | 838 58| 88

stressed cross sectional area - screw A [mm?] 36.6 58.0 84.3 167.0 245.0

resisting moment - screw W [mm?] 312 62.3 109.2 2715 540.9

yield strength - screw fy [N/mm?]| 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450 | 400 | 640 | 450

tensile strength - screw f, [N/mm?]| 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700 | 500 | 800 | 700

stressed cross sectional area - internalthreaded anchor A [mm?] 72.5 137.1 161.8 2104 350.5

resisting moment - internal-threaded anchor W [mm?] 147.8 3614 496.6 836.9 1755.3

yield strength - internal-threaded anchor fy [N/mm?] 420 450 420 450 420 450 420 450 420 450

tensile strength - internal-threaded anchor fy [N/mm?] 520 700 520 700 520 700 520 700 520 700

4
-
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1.

Types

T

Wil X =
Reinforcement bars

Features and Advantages

European Technical Approval option1.

Very good bonding of the mortar ensures high loads in concrete.
Suitable for underwater installations.

Suitable for diamond drilled holes guarantees highest flexibility on site.
Longer curing time for simple installation.

Low shrinkage of the mortar.

CALCULATION
WITH

COMPUFIX
European Technical Approval — CALCULATION
Option 1 for cracked concrete SOFTWARE

Materials
Reinforcing steel : fyk =500 N/mm?, f =550 N/mm?
Injection mortar:

Epoxy resin, cement and hardener

2. Ultimate loads of single anchors with large spacing and edge distance"

Mean values

Anchor type FIS EM FISEM FISEM FIS EM FISEM FISEM
28 210 212 214 216 920
[ [mm] | 60 160 | 60 | 200 70 | 240 75 | 280 | 80 | 320 | %0 | 400
ked P range-40°C to +35°C
tension load ~ C20/25 N, [kN] | 280* | 280" 314 4407 395 63.0% 438 86.0 % 483 | 111.0% | 576 | 17307
C50/60 N, [kN] | 280% | 28.0% | 41.1* | 440% 57.5 63.0* 67.1 85.0% 749 | 1110% | 893 173.0%
shearload ~ 2C20/25 V, [kN] | 138% | 138* | 216* | 21.6™ | 31.1% | 31.1% | 424% | 424* | 5563* | 553* | 870" | 870"
cracked concrete, temperature range - 40 °C to + 35 °C
tensionload ~ ©20/25 N [kN] | 141 280" 176 4407 246 63.0% 308 86.0 " 345 | 11107 | 412 17307
C50/60 N, [kN] | 153 280" 19.2 4407 26.8 63.0% 336 86.0% 409 | 111.0% | 675 | 1730
shearload ~ =C20/25 V, [kN] | 138% | 138* | 216* | 21.6% | 31.1% | 31.1% | 424% | 424* | 5563 | 553* | 823" | 87.0"
Anchor type FIS EM FIS EM FIS EM FIS EM FISEM
925 28 232 @36 %40
heg [mm] 100 500 12 560 128 640 144 720 160 800
non-cracked concrete, temperature range - 40 °C to + 35 °C
tension load ~ €20/25 N, [kN] 67.5 270.0% 80.0 339.0% 97.8 4430 116.6 560.0 % 136.6 691.0%
€50/60 N, [kN] 104.6 270.0% 129.0 339.0% 1561.6 4430 180.8 560.0 % 2117 691.0%
shearload ~ 2C20/25 V, [kN] | 135.0% 1350 160.0 1700 195.5 221.0% 2333 280.0 % 2732 346.0%
cracked concrete, temperature range - 40 °C to +35°C
tension load ~ €20/25 N, [kN] 48.2 2700 57.1 339.0% 69.8 4289 83.3 542.9 97.6 670.2
C50/60 N, [kN] 747 2700 88.6 339.0% 935 443.0% 1183 560.0 % 148.1 691.0%
shearload ~ =C20/25 V, [kN] 96.4 1350 1143 1700 1396 2210 166.6 280.0 % 195.2 346.0 %

' The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush
and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).

*I Steel failure decisive
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21 Influence of concrete strength

f = ck,cube(150)
b,c ™
25
Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor
fo oyl Tk cube (150) fop L

[N/mm?] [N/mm?] [ [l
£20/25 20 25 1.00 1.00
£25/30 25 30 1.02 1.10
€30/37 30 37 1.04 1.22
C40/50 40 50 1.07 141
C45/55 45 55 1.08 1.48
C50/60 50 60 1.09 1.65
3. Characteristic, design and permissible loads of single anchors with large 4

spacing and edge distance "

Characteristic loads

Anchor type FIS EM FIS EM FISEM FIS EM FIS EM FISEM
28 210 912 214 16 %20
hgg [mm] 60 160 60 ‘ 200 70 240 75 280 80 320 90 400
ked range-40 °C to +35°C
tension load ~ C20/25 N, [kN] | 234 28.0 ‘ 234 ‘ 44.0 295 63.0 327 85.0 36.1 111.0 43.0 173.0
£50/60 Ng [kN] | 263 28.0 30.8 44.0 431 63.0 50.3 85.0 56.9 111.0 66.7 173.0
shear load £20/25 Vg [kN] 138 138 21.6 216 311 31.1 424 424 55.3 55.3 86.1 87.0
£ 50/60 Vg [kN] 138 138 216 218 311 311 424 424 55.3 55.3 87.0 87.0

cracked concrete, temperature range - 40 °C to + 35 °C
tensionload ~ C20/25 Np [kN] 106 28.0 132 440 185 63.0 23.1 85.0 25.8 111.0 30.7 173.0

€ 50/60 Npy [kN] 115 28.0 144 44.0 20.1 63.0 262 85.0 307 111.0 431 173.0
shear load £20/25 Vg [kN] 13.8 13.8 218 218 311 311 424 424 515 55.3 61.5 87.0
kN] 13.8 13.8 216 218 311 311 424 424 563 55.3 86.3 87.0

€50/60 Vg [
Anchor type FIS EM FIS EM FISEM FIS EM FIS EM
25 ©28 932 ? 36 240
hgg [mm] 100 500 112 560 128 640 144 720 160 800
ked p range-40°C to +35°C
tensionload ~ €20/25 Ngy [kN] 50.4 270.0 59.7 339.0 73.0 443.0 87.1 560.0 102.0 691.0
C50/60 Ngy [kN] 78.1 270.0 92.5 339.0 1131 443.0 134.9 560.0 158.0 691.0
shear load £20/25 Vg [kN] 100.8 135.0 119.5 170.0 146.0 2210 1742 280.0 204.0 346.0

£ 50/60 Vg [kN] 135.0 135.0 170.0 170.0 2210 2210 269.8 280.0 316.0 346.0
cracked concrete, temperature range - 40 °C to + 35 °C

tension load € 20/25 Ny [kN] 36.0 270.0 42.1 339.0 52.1 3217 62.2 407.2 52.1 502.7
£ 50/60 Npy [kN] 55.8 270.0 66.1 339.0 70.1 350.7 88.8 4438 80.8 547.9
shear load £20/25 Vg [kN] 72.0 135.0 853 170.0 1043 2210 1244 280.0 1043 346.0

€ 50/60 Vg [kN] 1116 135.0 1322 170.0 140.3 2210 177.5 280.0 161.5 346.0

Design and permissible loads see next pages.
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3.

spacing and edge distance "
Design loads

Characteristic, design and permissible loads of single anchors with large

Anchor type FIS EM FIS EM FISEM FIS EM FIS EM FIS EM
28 210 912 214 216 20
heg [mm] 60 160 60 200 70 240 75 280 80 320 90 400
ked range-40°C to +35°C
tension load ~ €20/25 Npy [kN] | 16.8 20.0 15.6 314 19.7 450 218 60.7 20.0 793 239 123.6
C50/60 Ny [kN] | 175 200 20.5 314 28.8 45,0 336 60.7 31.0 793 37.0 1236
shear load £20/25 Vg [kN] 9.2 9.2 144 144 20.7 20.7 283 283 36.9 36.9 57.4 58.0
£ 50/60 Vgy [kN] 9.2 9.2 144 144 20.7 20.7 283 28.3 36.9 36.9 58.0 58.0
cracked concrete, temperature range - 40 °C to + 35 °C
tension load ~ C20/25 Npy [kN] 70 18.8 8.8 293 123 422 154 57.5 143 62.6 17.1 97.7
£ 50/60 Npg [kN] 1.1 200 96 314 134 450 16.8 60.7 17.0 68.2 240 106.5
shear load £20/25 Vg [kN] 9.2 9.2 144 144 20.7 20.7 283 283 343 36.9 41.0 58.0
£ 50/60 Vg [kN] 92 9.2 144 144 20.7 20.7 283 283 36.9 36.9 57.5 58.0
4 Anchor type FIS EM FIS EM FISEM FIS EM FIS EM
25 ?28 32 ¢ 36 40
heg [mm] 100 500 112 560 128 640 144 720 160 800
ked range-40°C to +35°C
tension load ~ €20/25 Ny [kN] 28.0 192.9 332 242.1 405 3164 484 400.0 56.7 4936
£ 50/60 Ngy [kN] 434 192.9 514 242.1 62.8 3164 75.0 400.0 87.8 4936
shear load £20/25 Vg [kN] 67.2 90.0 79.7 1133 97.3 1473 118.1 186.7 136.0 2307
£ 50/60 Vgy [kN] 90.0 90.0 1133 1133 1473 1473 1799 186.7 2107 230.7
cracked concrete. temperature range - 40 °C to + 35 °C
tensionload ~ C20/25 Npgy [kN] 20.0 162.7 23.7 1916 29.0 178.7 346 226.2 29.0 2793
£ 50/60 Ngg [kN] 31.0 166.5 36.7 208.8 39.0 194.8 493 2466 449 3044
shear load £20/25 Vg [kN] 48.0 90.0 56.9 1133 69.5 1473 82.9 186.7 69.5 230.7
£ 50/60 Vgy [kN] 744 90.0 88.1 1133 93.5 147.3 1183 186.7 107.7 230.7

! The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush
and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
? Material safety factors yy; and safety factor for load y| = 1.4 are included. Material safety factor yy; depends on type of anchor.
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Permissible loads 2’

Anchor type FIS EM FIS EM FIS EM FIS EM FIS EM FIS EM
98 210 912 214 216 %20

heg [mm]| 60 160 60 200 70 240 75 280 80 320 90 400

non-cracked concrete, temperature range - 40 °C to + 35 °C

tension load ~ €20/25 Npgy [kN] | 11.2 143 1.2 224 14.1 321 15.6 434 143 56.6 171 88.3
C50/60 Nygey [kN] | 125 143 14.7 224 205 32.1 240 434 222 56.6 265 88.3

shear load £20/25 Vyer [KN] 6.6 6.6 103 103 148 14.8 202 20.2 26.3 263 41.0 414
C50/60 Vyern [KN] 6.6 6.6 103 103 14.8 14.8 202 202 26.3 263 414 414

cracked concrete, temperature range - 40 °C to + 35 °C

tension load € 20/25 Npgyry [kN] 5.0 134 6.3 209 8.8 30.2 11.0 41.1 102 44.7 122 69.8
C50/80 Nygr [KN] 55 143 6.8 224 9.6 321 12.0 434 122 48.7 17.1 76.1

shear load C20/25 Vygry [kN] 6.6 6.6 103 103 14.8 148 202 20.2 245 263 293 414
C50/80 Vyor [KN] 6.6 6.6 103 103 14.8 14.8 202 20.2 26.3 263 4.1 414

Anchor type FISEM FIS EM FIS EM FIS EM FIS EM

225 228 ? 36 240

heg [mm] 100 500 112 560 128 640 144 720 160 800

non-cracked concrete, temperature range - 40 °C to + 35 °C

tension load € 20/25 Nygy [KN] 200 137.8 23.7 173.0 29.0 226.0 346 2857 405 352.6
C50/60 Nygy [kN] 31.0 1378 36.7 173.0 449 226.0 53.5 285.7 62.7 3526

shear load 20725 Vyery [KN] 48.0 64.3 56.0 81.0 69.5 105.2 82.9 1333 97.1 164.8
C50/60 Vyern [KN] 64.3 64.3 81.0 81.0 106.2 106.2 1285 1333 160.5 164.8

cracked concrete, temperature range - 40 °C to + 35 °C

tension load -~ €20/25 Npg,r, [kN] 143 109.1 16.9 136.8 20.7 127.7 24.7 161.6 20.7 1995
£50/60 Nygry [KN] 221 118.9 252 149.1 278 139.1 352 176.1 32.0 2174

shear load C20/25 Vygry [kN] 343 64.3 406 81.0 49.7 105.2 59.2 1333 49.7 164.8
C50/80 Vygr [KN] 53.1 64.3 63.0 81.0 66.8 105.2 84.5 1333 76.9 164.8

" The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush
and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
2 Material safety factors y) and safety factor for load y = 1.4 are included. Material safety factor y, depends on type of anchor.
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4, Load direction: tension r
4.1 Steel failure for the highest loaded anchor O
Characteristic resistance and design resistance for single anchors
Anchor type FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM
28 210 ?12 214 %16 920 ® 25 ®28 ?32 %36 %40
characteristic resistance  Npy o [KN]|  28.0 44.0 63.0 85.0 111.0 173.0 270.0 339.0 443.0 560.0 691.0
design resistance Npgs [kNJ| 200 314 45.0 60.7 79.3 1236 192.9 2421 3164 400.0 4936
4.2 Pull-out/pull-through failure for the highest loaded anchor
0
NRd,p = NRd,p : 1:b,p ’ fs 'fc
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM FIS EM
28 210 212 214 216 ?20 925 ?28 932 236 240
. anchorage depth  hy [mm]| 60 | 160| 60 | 200| 70 | 240] 75 | 280] 80 | 320 90 | 400 100|500 | 112 560 | 128] 640 | 144 720] 160] 800
non-cracked concrete, temperature range - 40 °C to + 35 °C
4 characteristic resistance N'py ) [kN]| 24.1| 64.3| 28.3| 94.2| 39.6|135.7) 46.2|172.41 56.3|225.2) 73.5|326.7)102.1510.5(128.1/640.4154.4772.1195.4977.2/241.3 1206.4
Design resistance Ngyp [kNJ| 16.1] 42.8| 18.8| 62.8 | 26.4| 90.5| 30.8|114.9)31.3|125.1/ 40.8|181.5 56.7|283.6( 71.2|355.8) 85.8|428.9108.6542.9134.0) 670.2
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N°gy , [kN]| 10.6| 28.113.2) 44.0 18.5| 63.3| 23.1| 86.2 28.1|112.6/39.6|175.9 55.0|274.9 69.0344.8 64.3(321.7) 81.4407.2/100.5 502.7
Design resistance N’gg,p [kNI| 7.0 | 18.8| 8.8 | 29.3|12.3|42.2| 154|57.5| 15.6|62.8|22.0| 97.7| 30.5|152.7) 38.3|191.6 35.7]178.7 45.2|226.2) 55.9| 279.3
Intermediate values for NuRd.p by linear interpolation.
4.3 Concrete cone failure and splitting for the most unfavourable anchor"
0
NRd,c = NORd,c : fb,c : fs : fc NRd,sp = NRd,c : 1:b,c : 1:s,sp : 1:c,sp : fh
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FISEM FISEM FISEM FISEM FISEM FISEM
78 210 212 214 216 220
eff. anchorage depth hes  [mm]| 60 160 60 200 70 240 75 280 80 320 90 400
non-cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N’y . [kN]| 234 102.0 234 1426 295 1874 32.7 236.1 36.1 288.5 43.0 4032
design resistance Npgc [kNI| 156 68.0 15.6 95.0 19.7 1249 218 167.4 20.0 1603 239 2240
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance  N'p . [KN]| 16.7 729 16.7 101.8 211 133.9 234 168.7 258 206.1 30.7 288.0
design resistance Ny [KNI| 112 486 1.2 67.9 141 89.2 15.6 124 143 1145 17.1 160.0
Anchor type FIS EM FISEM FIS EM FISEM FISEM
925 ?28 932 % 36 %40
eff. anchorage depth hes  [mm] 100 500 12 560 128 640 144 720 160 800
ked p range-40°Cto +35°C
characteristic resistance  N°py. [kN] 50.4 563.5 59.7 667.5 730 816.0 87.1 9737 102.0 1140.4
design resistance Nrgc [kNI| 280 313.0 33.2 3711 405 4533 484 540.9 56.7 633.6
cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N"Rk,c [kN] 36.0 402.5 42.7 4771 52.1 582.9 62.2 695.5 52.1 814.6
design resistance Nrgc [kNI| 200 2238 23.7 265.0 29.0 3238 346 386.4 29.0 4525

! The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush
and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).

Intermediate values for N°g . depending on hgg o can be determined according: Ngdc(heﬁvar) = NoRdc(hev,min) [

h

ef var

h

ef min

;
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

4.3.1 Concrete cone failure
4.3.1.1 Influence of spacing

=102 |05
Seor N
Spacing s Influence factor f [-]
[mm] FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM
28 210 212 214 216 220 225 ?28 ?32 236 240
| hg [mm] | 60 | 160 | 60 | 200 | 70 | 240 | 75 | 280 | 80 | 320 | 90 ‘ 400 | 100 ‘ 500 | 112 | 560 | 128 | 640 | 144 | 720 | 160 | 800
40 0.61| 0.54
45 0.63 | 0.55 | 0.63 | 0.54
50 0.64 | 0.55| 0.64 | 0.64 | 0.62 | 0.53
60 0.67 | 0.56 | 0.67 | 0.55 | 0.64 | 0.54 | 0.63 | 0.54
65 0.68 | 0.57 | 0.68 | 0.55 | 0.65 | 0.55 | 0.64 | 0.54 | 0.64 | 0.53
85 0.74 059 | 0.74 ] 0.57 | 0.70 | 0.56 | 0.69 | 0.55 | 0.68 | 0.54 | 0.66 | 0.54
110 0.81| 061081059076 | 0.58 | 0.74 | 0.57 | 0.73 | 0.56 | 0.70 | 0.55 | 0.68 | 0.54 4
130 0.86 | 0.64 | 0.86 | 0.61 | 0.81 | 0.59 | 0.79 | 0.58 | 0.77 | 0.567 | 0.74 | 0.55 | 0.72 | 0.54 | 0.69 | 0.54
160 0.94| 067 | 0.94 | 0.63 | 0.88 | 0.61 | 0.86 | 0.60 | 0.83 | 0.58 | 0.80 | 0.57 | 0.77 | 0.55 | 0.74 | 0.85| 0.71 | 0.54
180 1.00 | 069 | 1.00 | 0.65| 0.93 | 0.63 | 0.90 | 0.61 | 0.88 | 0.59 | 0.83 | 0.58 | 0.80 | 0.56 | 0.77 | 0.55 | 0.73 | 0.65 | 0.71 | 0.54
200 0.72 0.68| 1.00 | 0.65| 0.97 | 0.63 | 0.94 | 0.61 | 0.89 | 0.69 | 0.85 | 0.57 | 0.81 | 0.56 | 0.77 | 0.55 | 0.74 | 0.55 | 0.72 | 0.54
225 0.73 0.69 0.66 | 1.00 | 0.63 | 0.97 | 0.62 | 0.92 | 0.59 | 0.88 | 0.58 | 0.83 | 0.57 | 0.79 | 0.56 | 0.76 | 0.55 | 0.73 | 0.55
240 0.75 0.70 0.67 0.64 | 1.00 | 0.63 | 0.94 | 0.60 | 0.90 | 0.58 | 0.86 | 0.57 | 0.81 | 0.56 | 0.78 | 0.56 | 0.75 | 0.55
210 0.78 0.73 0.69 0.66 0.64 | 1.00| 061095059 |0.90|0.58| 0.85|0.57 | 0.81| 0.56 | 0.78 | 0.56
300 0.81 0.75 0.71 0.68 0.66 0.63 | 1.00 | 0.60 | 0.95| 0.59 | 0.89 | 0.58 | 0.85 | 0.57 | 0.81| 0.56
335 0.85 0.78 0.73 0.70 0.67 0.64 0.61]1.00|0.60| 0.94 | 0.59 | 0.89 | 0.58 | 0.85 | 0.57
385 0.90 0.82 0.77 0.73 0.70 0.66 0.63 0.61| 1.00 | 0.60 | 0.95 | 0.59 | 0.90 | 0.58
430 0.95 0.86 0.80 0.76 0.72 0.68 0.64 0.63 0.61| 1.00 | 0.60 | 0.95 | 0.59
480 1.00 0.90 0.83 0.79 0.76 0.70 0.66 0.64 0.63 0.61| 1.00| 0.60
600 1.00 0.92 0.86 0.81 0.75 0.70 0.68 0.66 0.64 0.63
720 1.00 0.93 0.88 0.80 0.74 0.71 0.69 0.69 0.65
840 1.00 0.94 0.85 0.78 0.75 0.72 0.70 0.68
960 1.00 0.90 0.82 0.79 0.75 0.72 0.70
1200 1.00 0.90 0.86 0.81 0.78 0.75
1500 1.00 0.95 0.89 0.85 0.81
1680 1.00 0.93 0.89 0.85
1920 1.00 0.95 0.90
2160 1.00 0.95
2400 1.00
Smin [mm] 40 45 50 60 65 85 110 130 160 180 200
SerN [mm] | 180 | 480 | 180 | 600 | 210 | 720 | 225 | 840 | 240 | 960 | 270 | 1200| 300 | 1500 336 | 1680| 384 |1920| 432 | 2160 | 480 | 2400

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

4.3.1.2 Influence of edge distance

2
fo =035+ ——+ 0.6 —
Ser N SaN
Edge distance ¢ Influence factor f; [-]
[mm] FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM
28 210 212 214 216 20 225 ®28 232 236 240

| hg [mm] | 60 | 160 | 60 | 200 | 70 | 240 | 75 | 280 | 80 | 320 | 90 | 400 | 100 | 500 | 112 | 560 | 128 | 640 | 144 | 720 | 160 | 800
40 0.60 | 0.44
45 0.64 | 045 0.64 | 0.43
50 0.67 | 0.46 | 0.67 | 0.44 | 0.62 | 0.42
60 0.75| 048 | 0.75 | 0.46 | 0.68 | 0.44 | 0.66 | 0.42
65 0.79 | 0.50 | 0.79 | 0.47 | 0.72 | 0.45| 0.69 | 0.43 | 0.66 | 0.42
86 0.96 | 0.565| 0.96 | 0.60 | 0.85 | 0.48 | 0.81 | 0.46 | 0.78 | 0.44 | 0.72 | 0.42
90 1.00 | 0.56 | 1.00 | 0.51 | 0.89 | 0.48 | 0.85 | 0.46 | 0.81 | 0.45| 0.75 | 0.43

4 106 0.60 0.54| 1.00| 0.561|0.95|0.48 | 0.90| 047|083 | 044
110 0.61 0.55 0562 | 098|049 093|047 |0.86|045|0.80|043
115 0.62 0.56 0.53 0.50 | 0.97 | 048 | 0.88 | 0.45| 0.82 | 0.43
120 0.64 0.57 0.53 0.51 | 1.00| 0.48 | 0.91 | 0.46 | 0.85 | 0.43
130 0.66 0.59 0.55 0.52 0.50 | 0.97 | 0.47 | 0.90 | 0.44 | 0.83 | 0.43
135 0.68 0.61 0.56 0.53 0.50 | 1.00| 0.47 | 0.92 | 0.44 | 0.85 | 0.43
160 0.72 0.64 0.58 0.55 0.52 048 1.00| 046 | 0.92 | 0.44
160 0.75 0.66 0.60 0.56 0.53 049 046 | 0.96 | 0.45 | 0.87 | 0.44
170 0.78 0.68 0.62 0.58 0.55 0.50 047 1.00| 046|091 044
180 0.81 0.70 0.64 0.59 0.56 0.51 048 0.46 | 0.95| 0.45| 0.87 | 0.44
190 0.84 0.73 0.66 0.61 0.57 0.52 049 047 1.00| 045|091 | 0.44
200 0.87 0.75 0.67 0.62 0.58 0.53 049 0.48 046 | 0.94 | 0.45| 0.87 | 0.44
215 0.92 0.79 0.70 0.65 0.60 0.55 0.51 049 047 |1.00| 046|092 | 0.44
240 1.00 0.85 0.75 0.68 0.64 0.57 0.53 0.51 0.48 047 | 1.00 | 0.46
300 1.00 0.87 0.78 0.72 0.64 0.57 0.55 0.52 0.50 048
360 1.00 0.89 0.81 0.70 0.62 0.59 0.56 0.53 0.51
420 1.00 0.90 0.77 0.68 0.64 0.60 0.57 0.54
480 1.00 0.85 0.73 0.68 0.64 0.60 0.57
600 1.00 0.85 0.78 0.72 0.67 0.64
750 1.00 0.92 0.83 0.77 0.72
840 1.00 0.90 0.83 0.77
960 1.00 091 0.85
1080 1.00 0.92
1200 1.00
Crin [mm] 40 45 50 60 65 85 110 130 160 180 200
CorN [mm] | 90 | 240 | 90 | 300 | 105 | 360 | 113 | 420 | 120 | 480 | 135 | 600 | 150 | 750 | 168 | 840 | 192 | 960 | 216 | 1080 | 240 | 1200

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fogp=1.0+ 0.5
Sersp
Spacing s Influence factor g g [-]
[mm] FISEM®8| FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
210 912 214 ? 16 20 25 28 ? 32 ® 36 ?40
| hg [mm] | 60 | 160 | 60 | 200 | 70 | 240 | 75 | 280 | 80 | 320 | 90 | 400 | 100 | 500 | 112 | 560 | 128 | 640 | 144 | 720 | 160 | 800
40 0.57 | 0.63
45 0.58 | 0.63 | 0.58 | 0.52
50 0.5 | 0.63 | 0.59 | 0.53 | 0.8 | 0.62
60 0.61|0.54| 061|053 | 059|063 059|052
65 0.62 | 0.54 | 0.62 | 0.54 | 0.60 | 0.63 | 0.60 | 0.53 | 0.59 | 0.52
85 0.66 | 0.66 | 0.66 | 0.55 | 0.63 | 0.54 | 0.63 | 0.63 | 0.62 | 0.53 | 0.60 | 0.52
110 0.70 | 0.68 | 0.70 | 0.56 | 0.67 | 0.55 | 0.66 | 0.54 | 0.65 | 0.54 | 0.64 | 0.63 | 0.62 | 0.62 4
130 0.74 | 0.69 | 0.74 | 0.57 | 0.71| 0.56 | 0.69 | 0.55| 0.68 | 0.54 | 0.66 | 0.54 | 0.64 | 0.63 | 0.63 | 0.53
160 0.79 | 061|079 | 0.59 | 0.75| 0.67 | 0.74 | 0.66 | 0.72 | 0.56 | 0.70 | 0.54 | 0.68 | 0.54 | 0.663| 0.53 | 0.64 | 0.63
180 0.83 {062 083|060 078|058 0.76 | 0.67 | 0.75| 0.56 | 0.72 | 0.55 | 0.70 | 0.54 | 0.68 | 0.54 | 0.66 | 0.63 | 0.64 | 0.53
200 0.87 | 0.64| 0.87 | 0.61 | 0.82| 0.569 | 0.79 | 0.68 | 0.78 | 0.57 | 0.76| 0.56 | 0.72 | 0.54 | 0.70 | 0.54 | 0.67 | 0.563 | 0.65 | 0.53 | 0.64 | 0.53
220 0.80 | 0.65| 0.90 | 0.62 | 0.85| 0.60 | 0.82 | 0.59 | 0.80 | 0.58 | 0.77 | 0.56 | 0.74 | 0.55| 0.72 | 0.54 | 0.69 | 0.54 | 0.67 | 0.53 | 0.65 | 0.53
240 0.84 | 067 | 0.94 | 063 | 0.88| 0.61 | 0.85 | 0.59 | 0.83 | 0.58 | 0.80 | 0.567 | 0.77 | 0.65| 0.74 | 0.55 | 0.71 | 0.54 | 0.68 | 0.54 | 0.67 | 0.53
250 0.96 | 0.67 | 0.96 | 0.64 | 0.90| 0.62 | 0.87 | 0.60 | 0.85 | 0.59 | 0.81| 0.67 | 0.78 | 0.56 | 0.76 | 0.55 | 0.72 | 0.64 | 0.69 | 0.54 | 0.67 | 0.63
210 1.00 | 069 | 1.00| 0.65 | 0.84 | 0.63 | 0.90 | 0.61 [ 0.88 | 0.60 | 0.84 | 0.58 | 0.80 | 0.56 | 0.77 | 0.65 | 0.74 | 0.65 | 0.71 | 0.54 | 0.69 | 0.54
316 0.72 067 1.00| 0.65| 0.96 | 0.62| 0.94 | 0.61 | 0.89 | 0.59 | 0.85 | 0.67 | 0.81 | 0.56 | 0.77 | 0.55 | 0.74 | 0.66 | 0.72 | 0.54
340 0.73 0.69 0.66| 1.00| 0.63 | 0.97 | 0.62 | 0.92 | 0.59 | 0.88 | 0.68 | 0.84 | 0.67 | 0.79 | 0.56 | 0.76 | 0.65 | 0.73 | 0.55
360 0.75 0.70 0.67 0.64 | 1.00| 0.62 | 0.94 | 0.60| 0.90 | 0.58 | 0.86 | 0.67 | 0.81 | 0.56 | 0.78 | 0.56 | 0.75 | 0.66
405 0.78 0.72 0.69 0.66 0.64 | 1.00| 0.61 | 0.95 | 0.59| 0.90 | 0.58 | 0.85| 0.67 | 0.81 | 0.56 | 0.78 | 0.56
450 081 0.75 0.71 0.68 0.66 0.62 | 1.00 | 0.60 | 0.94 | 0.59 | 0.89 | 0.58 | 0.85| 0.567 | 0.81 | 0.56
505 0.85 0.78 0.73 0.70 0.67 0.64 0.61 | 1.00 | 0.60 | 0.94 | 0.59 | 0.89 | 0.58 | 0.85| 0.57
580 0.90 0.82 0.77 0.73 0.70 0.66 0.63 061 1.00| 0.60 | 0.85| 0.59 | 0.90 | 0.58
650 0.95 0.86 0.80 0.76 0.72 0.68 0.64 063 0.61 | 1.00| 0.60 | 0.95 | 0.58
725 1.00 0.80 0.92 0.79 0.75 0.70 0.66 0.64 0.63 0.61|1.00| 0.60
900 1.00 1.00 0.85 0.81 0.75 0.70 068 0.66 0.64 0.62
1086 0.93 0.88 0.80 0.74 0.71 0.69 0.67 0.65
1266 1.00 0.94 0.85 0.78 0.75 0.72 0.69 0.67
1446 1.00 0.90 0.82 079 0.75 0.72 0.70
1800 1.00 0.90 0.86 0.81 0.78 0.75
2260 1.00 085 0.89 0.85 081
2530 1.00 0.94 0.89 0.85
2900 1.00 0.95 0.90
3260 1.00 0.95
3600 1.00
i [mm] 40 45 50 60 65 85 110 130 160 180 200
Sersp [mm] | 272 | 724 | 272 | 904 | 316 | 1084 | 340 | 1266 | 362 | 1446| 406 | 1808 | 452 | 2260 506 | 2632| 578 | 2892| 650 | 3254 | 724 | 3616

Intermediate values by linear interpolation.

fischer ==
Status 05/20170 FIXING SYSTEMS 285



fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

4.3.2.2 Influence of edge distance

i
fogp =035 + ——+ 0.6 —
Sersp S 5p
Edge distance ¢ Influence factor fc’sp [1
[mm] FISEM®8| FISEM FIS EM FISEM FIS EM FIS EM FIS EM FIS EM FISEM FISEM FIS EM
210 212 14 16 220 ?25 28 ?32 ?36 240

| hg [mm] | 60 | 160 | 60 | 200 | 70 | 240 | 75 | 280 | 80 | 320 | 90 | 400 | 100 | 500 | 112 | 560 | 128 | 640 | 144 | 720 | 160 | 800
40 0.51 | 041

45 0.563 | 0.41| 0.53 | 0.40

50 0.55 | 0.42 | 0.55 | 0.41| 0.52 | 0.40

60 0.60 | 0.44 | 0.60 | 0.42 | 0.56 | 0.41 | 0.565| 0.40

65 0.62 | 0.44| 0.62 | 0.43 | 0.58 | 0.41 | 0.56 | 0.40 | 0.55 | 0.40

85 0.72| 048 | 0.72 | 0.45| 0.66 | 0.43 | 0.64 | 0.42 | 0.62 | 0.41 | 0.59 | 0.40

110 0.85| 052 | 0.85 | 0.48 | 0.77 | 0.46 | 0.74 | 0.44 | 0.71 | 0.43 | 0.66 | 0.41 | 0.63 | 0.40

4 130 0.96 | 0.55 | 0.96 | 0.561 | 0.86 | 0.48 | 0.82 | 0.46 | 0.79 | 0.44 | 0.73 | 0.43 | 0.69 | 0.41 | 0.65 | 0.40

140 1.00 | 0.57 | 1.00 | 0.52 | 0.91 | 0.49 | 0.86 | 0.47 | 0.83 | 0.45 | 0.77 | 0.43 | 0.72 | 0.41 | 0.67 | 0.41

160 0.60 0.55| 1.00 | 0.51 | 0.95| 0.49 | 0.91 | 0.47 | 0.84| 0.44 | 0.78 | 042 | 0.73 | 0.42 | 0.67 | 0.41

170 0.62 0.56 0.52 | 1.00 | 0.50 | 0.95 | 0.48 | 0.87 | 0.45| 0.81 | 043 | 0.75 | 0.42 | 0.70 | 0.41

180 0.64 0.57 0.53 0.50 | 1.00| 0.48 | 0.91 | 0.46| 0.84 | 0.43 | 0.78 | 0.42 | 0.72 | 0.41 | 0.67 | 0.41

200 0.67 0.60 0.55 0.52 0.50 [ 0.99| 0.47 | 0.91 | 0.44| 0.84| 0.43 | 0.77 | 0.42 | 0.71 | 0.41 | 0.67 | 0.41
225 0.72 0.64 0.58 0.55 0.562 048 1.00 | 046 | 0.91 | 0.44 | 0.83 | 043 | 0.77 | 0.42| 0.72 | 0.41
250 0.77 0.67 0.61 0.57 0.54 0.50 047099 | 045 | 0.89 | 0.44 | 0.82 | 0.43 | 0.77 | 0.42
290 0.85 0.73 0.66 0.61 0.57 0.63 049 047 1.00 | 0.46 | 0.92 | 0.44 | 0.85 | 0.43
325 0.92 0.79 0.70 0.62 0.61 0.55 0.51 049 047 1.00 | 0.46 | 0.92 | 0.44
360 1.00 0.84 0.75 0.68 0.64 0.57 0.62 0.50 0.48 047 1.00| 046
450 1.00 0.87 0.78 0.72 0.64 0.57 0.55 0.52 0.50 0.48
540 1.00 0.89 0.81 0.70 0.62 0.59 0.56 0.563 0.51
630 1.00 0.90 0.77 0.68 0.64 0.60 0.57 0.54
720 1.00 0.84 0.73 0.68 0.64 0.60 0.57
800 0.91 0.78 0.73 0.67 0.63 0.60
900 1.00 0.84 0.78 0.72 0.67 0.64
1130 1.00 0.92 0.83 0.77 0.72
1270 1.00 0.90 0.83 0.78
1450 1.00 0.91 0.85
1630 1.00 0.92
1810 1.00
Conin [mm] 40 45 50 60 65 85 110 130 160 180 200
Crsp [mm] | 136 | 362 | 136 | 462 | 168 | 542 | 170 | 633 | 181 | 723 | 203 | 904 | 226 | 1130 253 | 1266| 289 | 1446| 325 | 1627 | 362 | 1808

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2 2
h ) _ (2h )

f =
h h

h

min min

Thickness h Influence factor f;, [-]

FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM FISEM
[mm] 28 210 212 214 216 220 225 28 932 2 36 240

! heg [mm] | 60 [ 160 | 60 [ 200 ] 70 [240] 75 [ 280 80 [ 320 90 [ 400 100 00 | 112 ] 660 | 128 | 640 | 144 | 720 | 160 | 800
100 1.00 1.00
110 1.07 1.07 1.06
115 110 1.10 108 1
120 113 113 111 105 1.00
1
1

=]

135 1.21 14 108
145 19 1.13 1.02
155 1.19 1.07
165 112 1.02 4
175 1.16 1.06
185 1.10 1.01
190 1.00 1.14 1.05
215 1.09 1.12 1.02
235 1.15 1.01 1.08 1.00
255 122 1.07 115 1.06
975 1.28 113 101 1 101 \
290 133 117 1.04 1.05
320 142 1.25 .1 1.01 112
330 127 1.14 1
360 135 1.21 1.09 1.00
1
1

400 145 1.29 17 1.07
450 1.40 27 1.16 1.00
630 1.45 1.25 1.08 1.00
720 1.37 1.18 1.09 1.00
810 1.28 1.18 1.08 1.00
910 1.38 1.28 1.17 1.08 1.00
1000 147 1.36 1.24 1.15 1.06
1100 1.45 1.33 1.23 113
1200 141 1.30 1.20
1300 1.37 127
1400 144 1.33
1600 1.46
Ninin [mm] | 100 | 190 | 100 ‘ 230 | 102 ‘ 272 | 111|316 | 120 ‘ 360 | 140 ‘ 450 | 160 | 560 | 182 | 630 | 208 | 720 | 234 | 810 | 270 | 910
heg [mm] | 60 | 160 | 60 | 200 70 | 240 | 75 | 280 | 80 | 320 | 90 | 400 | 100 | 500 | 112 | 560 | 128 | 640 | 144 | 720 | 160 | 800

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

5. Load direction: shear
5.1 Steel failure for the highest loaded anchor
Characteristic resistance and design resistance for single anchors
Anchor type FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM

28 210 212 214 %16 220 25 9?28 932 %36 240
characteristic resistance Vg [KN]| 138 216 311 424 563 87.0 135.0 170.0 2210 280.0 346.0
design resistance Vggs  [KN] 9.2 144 20.7 28.3 36.9 58.0 90.0 1133 1473 186.7 230.7
5.2 Pryout-failure for the most unfavourable anchor "

VRd,cp(C) = Ngd,cp(c) 'fb,c : fs 'fc k VRd,cp(p) = Ngd,cp(p)' fb,p : fs 'fc k
Characteristic resistance and design resistance for single anchors in concrete C20/25
Anchor type FIS EM FISEM FIS EM FIS EM FISEM FIS EM
28 ?10 912 214 %16 %20
eff. anchorage depth het [mm]| 60 160 60 200 70 240 75 280 80 320 90 400
4 non-cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N"Hk.np (c) [kN]| 234 102.0 234 142.6 295 1874 32.7 236.1 36.1 288.5 430 403.2
design resistance N”H,j’Cp (c) [kN]| 156 68.0 156 95.0 19.7 124.9 218 1574 240 192.3 28.7 268.8
characteristic resistance Ny oo (p) [kNJ | 24.1 64.3 28.3 94.2 39.6 135.7 46.2 1724 56.3 2252 735 326.7
design resistance Ngacp (p) [KN]| 16.1 429 18.8 62.8 26.4 90.5 30.8 1149 37.5 150.1 48.0 2178
cracked concrete, temperature range - 40 °C to +35°C
characteristic resistance. Ny oo () [kNJ | 16.7 729 16.7 101.8 211 1339 234 168.7 258 206.1 30.7 288.0
design resistance NRgcple) [kNT| 11.2 486 112 67.9 14.1 89.2 15.6 1124 172 1374 20.5 192.0
characteristic resistance N°py oo (p) [kNI| 106 28.1 132 44.0 185 63.3 23.1 86.2 28.1 112.6 39.6 175.9
design resistance N'Rg.cp(p) [KN]| 7.0 18.8 8.8 293 123 422 154 57.5 18.8 75.1 26.4 1173
Anchor type FIS EM FIS EM FISEM FIS EM FIS EM
925 ?28 ?32 %36 240

eff. anchorage depth het [mm] 100 500 112 560 128 640 144 720 160 800
non-cracked concrete, temperature range - 40 °C to + 35 °C
characteristic resistance N"Hk.cp (c) [kN] 504 563.5 59.7 667.9 73.0 816.0 87.1 973.7 102.0 11404
design resistance Nggeplc) [kN]| 336 3757 39.8 4453 48.7 544.0 58.1 649.1 68.0 760.3
characteristic resistance N"Hk.np (p) [kN] 102.1 5105 128.1 640.4 154.4 772.0 1954 977.2 2413 1206.4
design resistance N”H,icp (p) [kN] 68.1 340.3 854 426.9 102.9 514.7 130.3 651.4 160.8 804.2
cracked concrete, temperature range - 40 °C to +35°C
characteristic resistance Ny oo (¢) [kN] | 36.0 402.5 42.7 477.1 52.1 582.9 62.2 695.5 52.1 814.6
design resistance Nggcple) [NT|  24.0 268.3 284 318.0 34.8 388.6 415 463.7 348 543.1
characteristic resistance N”ka (p) [kN] 55.0 2749 69.0 344.8 64.3 321.7 814 407.2 100.5 502.7
design resistance N'g,cp(p) [KNI| 367 1833 46.0 2299 429 2145 54.3 2714 67.0 336.1

"' The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush
and blow-out tool and temperatures in the substrate in the area of the mortar T < + 35°C (see also ,Installation details”).
? Intermediate values for N°pq ¢, (p) depending on hef ., can be determined by linear interpolation.

¥ Intermediate values for N°gg ¢, (c) depending on heg - can be determined according: NORd,cp (©) (hefvar) = Ngd,ep (©) (hef, min) (

h

ef var

h

ef min

;

5.2.1 Influence of anchorage depth
hes k
<60 mm 1.0
=60 mm 20
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

5.3 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c — VRd,c 'fb,c . fcx,V 'fsc,V

Characteristic resistance and design resistance for single anchors in concrete C20/25 for edge distances ¢,

Anchor type FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM
28 210 12 %14 216 20 25 ?28 932 %36 240
het tmm]| 60 [ 160] 60 | 200| 70 | 240] 75 [ 280] 80 [320] 90 [400] 100]500] 112] 560 128] 640 144 720 160 800
non-cracked concrete, temperature range - 40 °C to + 35 °C
minimum edge distance ¢y, [mm] 40 45 50 60 65 85 110 130 160 180 200
characteristic resistance V%, [kN]| 5.3 | 8.6 | 8.4 | 8.7 | 7.8 |11.010.3|15.0|/11.9|18.0|17.9|28.2|26.5|43.7 | 34.3 | 56.6 | 47.1|77.6 | 57.2|95.6 |68.2|115.2
design resistance Vg [kN]|35|44|35|58|52|74|69|100|79|120/120|18.8|17.7|29.1/22.9|37.7|31.4|51.7|38.2|63.7 | 45.5|76.8
cracked concrete, temperature range - 40 °C to +35°C
minimum edge distance ¢, [mm]| 40 45 50 60 65 85 110 130 160 180 200
characteristic resistance V%, . [kN]| 3.7 | 47 | 45|62 | 55|78 |73 |106|84|127|127|20.0|18.8|30.9|24.3|40.1|33.3|55.0|40.5|67.748.3|81.6
design resistance Ve [KN1| 25|31 |30|41|37|52|49|7.1|56|85|85|133|125/206|162|267|22.2|366|27.0|45.1|32.2|544
!l The loads apply to reinforcing steel with fyk =500 N/mm?, dry and wet anchoring base and careful drill hole cleaning acc. ETA-approval, carried out with a steel brush 4
and blow-out tool and temperatures in the substrate in the area of the mortar T = + 35°C (see also ,Installation details”).

Intermediate values by linear interpolation.

5.3.1 Influence of load direction

fov = 210
Angle ay Influence factor f, \/
5]
0° 1.00
15° 1.03
30° 113 -
45° 1.31
60° 1.64
75° 2.15
90 2.50 0° < 0y <90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

5.3.2 Influence of spacing and edge distance
5.3.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -c

single anchor factor 'sc,V“ =
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40

100 | 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 | 520 627 | 683 | 74 8.00

Intermediate values by linear interpolation.

5.3.2.2 Anchor pair influenced only by one edge
for concrete thicknesshz 1.5 - ¢
and spacings£3-c¢

for concrete thicknessh< 1.5 - ¢
and spacings£4.5:h

h
o=t _ 30 ts n=2 2:h+s |75
e,V oo foe.v e o
min min min
fors>3.¢c fors>4.5-h
h
foon=2 08 f =2 _B85-h 145
sc,V sc,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/c i
1.0 12 14 1.6 1.8 20 22 24 26 28 30 32 34 36 38 4.0
1.0 067 | 084 1.03 122 143 1.65 188 | 212 | 236 | 262 | 289 | 3.16 | 344 | 373 | 403 | 433
15 076 | 093 112 1.33 1.64 177 | 200 | 225 | 250 | 276 | 303 | 331 360 | 389 | 419 | 450
20 0.83 1.02 1.22 143 1.65 189 | 213 | 238 | 263 | 290 | 3.18 | 346 | 375 | 405 | 435 | 467
25 0.92 1.1 1.32 1.64 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361 390 | 421 452 | 483
30 1.00 1.20 1.42 1.64 188 | 212 | 237 | 263 | 290 | 3.18 | 346 | 376 | 406 | 436 | 468 | 5.00
35 1.30 1.62 1.75 199 | 224 | 250 | 276 | 304 | 332 | 361 391 421 452 | 484 | 517
4.0 1.62 186 | 210 | 236 | 262 | 289 | 3.17 | 346 | 375 | 405 | 436 | 468 | 500 | 533
45 196 | 221 247 | 274 | 302 | 331 360 | 390 | 420 | 452 | 484 | 517 | 550
5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567
55 2.71 299 | 328 | 357 | 388 | 419 | 450 | 482 515 | 549 | 583
6.0 283 | 3N 341 371 402 | 433 | 465 | 498 | 531 566 | 6.00
6.5 324 | 354 | 384 | 416 | 447 | 480 | 513 547 | 582 | 6.17
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633
15 411 443 | 476 | 510 | 544 | 579 | 614 | 650
8.0 457 | 491 626 | 5589 | 595 | 630 | 667
85 505 | 540 | 575 | 6.10 | 647 | 6.83
9.0 520 | 555 | 590 | 626 | 6.63 | 7.00
95 569 | 6.05 | 642 | 679 | 7.17
10.0 6.21 658 | 695 | 7.33
11.0 728 | 167
12.0 8.00

Intermediate values by linear interpolation.
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

6. Summary of required proof:
. . h - . . .
6.1 Tension: N'sq £ Ngg = lowest value of Ngy o NRd,p: NRd,c : NRd,sp
6.2 Shear: VhSd S Vgq = lowest value of VRd,s"VRd,cp (c)"VRd,cp (P): VRd,c
6.3 Combined tension and shear load:
h h
Vo Vs o)
Npg Vg
NhSd ; VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
7. Installation details
S N S U 4
Qo Qo
ﬁ alt & e
N
@ S ) a0 QQ SO On Q
8. Anchor characteristics
Anchor type FISEM FISEM FISEM FISEM FIS EM FISEM
78 210 ?12 214 16 220
heg  [mm]| 60 160 60 200 70 240 75 280 80 320 90 400
diameter of rebar [mm] 8 10 12 14 16 20
nominal drill hole diameter dy [mm] 12 14 16 18 20 25
drill depth hg [mm] 60 160 60 200 70 240 75 280 80 320 90 400
effective anchorage depth hef [mm] 60 160 60 200 70 240 75 280 80 320 90 400
minimum thickness of concrete member  hyi [mm] | 100 190 100 230 102 272 m 316 120 360 140 450
minimum spacing Smin  [mm] 40 45 50 60 65 85
minimum edge distances Cpin [mm] 40 45 50 60 65 85
mortar filling quantity ml | 3 | 7 3 [ w0 | 4| s 18 6 [ 2 | 0| 4
Anchor type FIS EM FISEM FISEM FIS EM FISEM
?25 28 ?32 ? 36 240
hg [mml| 100 | 500 | 112 | 560 | 128 640 | 144 | 720 | 160 | 800
diameter of rebar [mm] 25 28 32 36 40
nominal drill hole diameter dy [mm] 30 35 40 45 50
drill depth hg [mm] 100 500 112 560 128 640 144 720 160 800
effective anchorage depth het [mm] 100 500 12 560 128 640 144 720 160 800
minimum thickness of concrete member  hyi. [mm] 160 560 182 630 208 720 234 810 270 910
minimum spacing Smin [mm] 110 130 160 180 200
minimum edge distances Gy [mm] 110 130 160 180 200
mortar filling quantity 173 52 265 90 448
~] ®
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fischer Injection mortar FIS EM with rebars
Anchor design according to ETA

9. Gelling and curing times
Cartridge temperature Gelling time Temperature at Curing time
(minimum + 5 °C) FISEM anchoring base FIS EM
5°C 1o 4h = b°0 80h
+10°C 2h +5°C 40h
+20°C 30 min. +10°C 18h
+30°C 14 min. +20°C 10h
+40°C 7 min. +30°C 5h
+40°C 5h

The above times apply from the moment of contact between resin and hardener in the static mixer. For installation, the cartridge temperature must be at least + 5 °C.
With temperatures above + 30 °C to + 40 °C the cartridges have to be cooled down to + 15 °C or + 20 °C.
For longer installation times, i.e. when interruptions occur in work, the static mixer should be replaced.

10. Mechanical characteristics

Anchor type FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM | FISEM
28 210 212 214 216 220 ? 25 228 232 % 36 % 40
4 stressed cross sectional area reinforcing steel  Ag [mm?] 503 785 113.1 153.9 2011 314.2 4909 615.8 804.2 | 10179 | 1256.6

resisting moment reinforcing steel W [mm?] 503 98.2 169.6 2694 | 4021 7854 | 1534.0 | 2155.1 | 3217.0 | 45804 | 6283.2
yield strength reinforcing steel fy [N/mm2] 500
tensile strength reinforcing steel Ty [N/mm?] 550
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fischer Long-shaft fixing SXS

Anchor design according to ETA

TELEATI

SXS-T - with zinc plated CO-NA screw and countersunk head

CALCULATION
WITH

SXS-F US - with zinc plated CO-NA hexagon-head screw with integrated COMPUFIX
washer SSewRL

(®

4 SXS-T A4 - with CO-NA hexagon-head screw in A4 stainless steel with
countersunk washer

m=== A=k @

SXS-F US A4 - with CO-NA hexagon-head screw in A4 stainless steel with
integrated washer

SXS-SS A4 - with CO-NA hexagon-head screw in A4 stainless steel

Features and Advantages

® German Approval, design according to Annex C of the ETAG.

® Suitable for cracked and non-cracked concrete.

® First Nylon fixing approved for cracked concrete.

® Specially developed fischer CO-NA screw ensures high loads and bending moments.

® fischer CO-NA screw pre-assembled.

® Integral hammer-in stop prevents the fixing from expanding prematurely during installation.
® The SXS-F US version does not require additional washers and prevents contact corrosion.
® Wide range of head designs for different applications.

Materials

Screw: Carbon steel, zinc plated (5 pm) and passivated (gvz)

Stainless steel of the corrosion resistance class lll, e.g. A4
Anchor sleeve: Polyamide
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fischer Long-shaft fixing SXS

Anchor design according to ETA

2. Ultimate loads of single anchors with large spacing and edge distance
Mean values
Anchor type SXS 10 SXS 10
gvz A4
ZE';‘{‘:?::;‘;TO’:Q”?;” el 30/50 50/80 30/50 50/80
non-cracked concrete
tension load € 20/25 Ny [kN] 12.8 8.3 12.8 8.3
shearload =C20/25 Vy [kN] 13.8% 1.7 13.8% 1.7
cracked concrete
tension load € 20/25 Ny [kN] 104 6.7 104 6.7
shearload =C20/25  V, [kN] 13.8* 1.7 13.8% 1.7
*I Steel failure decisive
2.1 Influence of concrete strength
fck.cube(150)
f o =y eCimetS0) 4
' 25

Concrete strength classes Cylinder compressive strength |  Cube compressive strength Influence factor

Tek, oyl fek, cube (150) fop fhe

[N/mm?] [N/mm?] [ 8]
£20/25 20 25 1.00 1.00
£25/30 25 30 1.00 1.10
€30/37 30 37 1.00 1.22
C40/50 40 50 1.00 141
C45/55 45 55 1.00 1.48
C50/60 50 60 1.00 1.65
3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance

Characteristic loads

Anchor type SXS 10 SXS 10

gvz A4
Temperature range:
shur?rlerm/\ungrtgerm r°c] 30/50 50/80 30/50 50/80
non-cracked concrete
tension load  €20/25  Ngy [kN] 6.0 40 6.0 40
shearload 2C20/25 Vg [kN] 9.0 15 9.0 15
cracked concrete
tension load  £20/25  Ngy [kN] 5.0 3.0 5.0 30
shearload  2C20/25 Vg [kN] 9.0 6.0 9.0 6.0

Design loads and permissible loads see next page.
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fischer Long-shaft fixing SXS

Anchor design according to ETA

3. Characteristic, design and permissible loads of single anchors with large

spacing and edge distance
Design loads

Anchor type SXs 10 SXs 10
gvz Al

sroamimgem w0 e e o
non-cracked concrete
tensionload  C20/25  Ngy [kN] 2.8 19 2.8 19
shearload 2C20/25  Vgg [kN] 42 35 42 35
cracked concrete
tension load  C20/25  Npg [kN] 2.3 14 2.3 14
shearload 2C20/25  Vpy [kN] 42 33 4.2 33
Permissible loads "
Anchor type SXS 10 SXS 10

4 gvz A4
Temperature range:
shur?r[erm/\ungrlgerm °Cl 30/50 50/80 30/50 50/80
non-cracked concrete
tension load  C20/25 Ny, [kN] 2.0 13 2.0 13
shearload  2C20/25 Vpo [kN] 3.0 25 3.0 25
cracked concrete
tension load  €20/25 Ny [kN] 1.7 1.0 1.7 1.0
shearload  2C20/25 Vo, [kN] 3.0 24 3.0 24

!l Material safety factors yy; and safety factor for load ) = 1.4 are included.
Material safety factor vy depends on type of anchor.

4. Load direction: tension A
4.1 Steel failure for the highest loaded anchor <>
Characteristic resistance and design resistance for single anchors
Anchor type SXS 10 SXS 10

gvz A4
characteristic resistance NﬁkvS [kN] 16.1 156
design resistance NRd,s [kN] 10.7 104

4.2 Pull-out/pull-through failure for the highest loaded anchor

NG
NRd,p = NRd,p : 1:b,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type SXS 10 SXS 10

gvz A4
Temperature range: o
e e [°C] 30/50 50/80 30/50 50/80
non-cracked concrete
characteristic resistance N"Rk,p [kN] 6.0 40 6.0 4.0
design resistance Nan‘p [kN] 2.8 19 28 1.9
cracked concrete
characteristic resistance NnHk,p [kN] 50 3.0 50 3.0
design resistance Nan,p [kN] 2.3 14 23 14
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fischer Long-shaft fixing SXS
Anchor design according to ETA

4.3 Concrete cone failure and splitting for the most unfavourable anchor

NRd,c = NORd,c ’ fb,c : fs : fc NRd,sp = Ngd,c ) fb,c : fs,sp ' 1:c,sp : fh

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type SXS 10 SXS 10
gvz A4

eff. anchorage depth hef [mm] 35 85

non-cracked concrete

characteristic resistance  N'py . [kN] 104 104

design resistance N [kN] 48 48

cracked concrete

characteristic resistance N“Rk,a [kN] 15 75

design resistance N [kN] 35 35

4.3.1 Concrete cone failure 4

4.3.1.1 Influence of spacing

By =10+ —— 1|05
Ser N

Spacing s Influence factor f [-]

[mm] SXS 10

56 0.76

60 0.79

65 0.81

70 0.83

75 0.86

80 0.88

85 0.90

90 0.93

95 0.95

100 0.98

105 1.00

Smin [mm] 55

A (mm] 105

Intermediate values by linear interpolation

4.3.1.2 Influence of edge distance

2

fo =035 + ——+ 0.6 —

Ser N Sun
Edge distance ¢ Influence factor f [-]
[mm] SXS 10
50 0.96
52.5 1.00
[ [mm] 50
CorN [mm] 52.5

Intermediate values by linear interpolation.
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fischer Long-shaft fixing SXS

Anchor design according to ETA

4.3.2 Concrete splitting
4.3.2.1 Influence of spacing

N
fog =|1.0* 0.5
Sersp
Spacing s Influence factor fs’sp [1
[mm] SXS 10
55 0.64
70 0.68
85 0.71
100 0.75
115 0.79
130 0.83
145 0.86
160 0.90
4 175 094
190 0.98
200 1.00
Smin [mm] 55
Sersp [mm] 200

Intermediate values by linear interpolation.

4.3.2.2 Influence of edge distance

2
fog =035+ 06—
Sor.sp S .5p

Edge distance ¢ Influence factor f; o, [-]
[mm] SXs 10
50 064
55 087
60 0.70
65 0.74
70 0.77
75 0.81
80 085
85 0.88
90 0.92
95 0.96
100 1.00
Cmin [mm] 50
Cer.sp mm] 1

Intermediate values by linear interpolation.
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fischer Long-shaft fixing SXS

Anchor design according to ETA

4.3.2.3 Influence of concrete thickness

2
3
f= ﬁ <15
nom

Thickness h Influence factor fy, [-]

[mm] SXS 10

100 1.00

110 1.07

120 1.13

140 1.25

160 137

170 142

180 148

190 1.50

hnom [mm] 50 4

hrmn [mm] 100

Intermediate values by linear interpolation.

5. Load direction: shear

5.1 Steel failure for the highest loaded anchor ®

Characteristic resistance and design resistance for single anchors

Anchor type S$XS 10 XS 10
gvz A4

characteristic resistance  Vpy s [kN] 129 125

design resistance Vpgs [kN] 103 100

5.2 Pull-out failure for the the highest loaded anchor

VRd,p = VORd,p' f

b,p

Characteristic resistance and design resistance for single anchors in concrete C20/25

Anchor type SXs 10 SXS 10

gvz A4
Temperature range:
e /mgr‘gem el 30/50 50/80 30/50 50/80
non-cracked concrete
characteristic resistance VnHk,p [kN] 9.0 75 9.0 75
design resistance VuRd,u [kN] 42 3.5 42 3.5
cracked concrete
characteristic resistance Van‘p [kN] 9.0 75 9.0 75
design resistance VUHd,p [kN] 42 3.5 42 35

5.2.1 Influence of anchorage depth
heg k

SXS 10 20
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fischer Long-shaft fixing SXS

Anchor design according to ETA

5.3 Pryout-failure for the most unfavourable anchor

VRd,cp(C) = Ngd,cp(c) : fb,c £ fok VRd,cp(p) = Ngd,cp(p) . fb,p :

Characteristic resistance and design restance for single anchors in concrete C20/25

=~

Anchor type SXS 10 SXs 10
Temperature range:
shnr?—lerm/\ung-lgerm °Cl S A
eff. anchorage depth hef [mm] 35 35
non-cracked concrete
characteristic resistance Nan,cp(C’ [kN] 104 104
design resistance Nan,np (c) [kN] 58 58
characteristic resistance NnHk,cp‘m [kN] 6.0 40
design resistance N“Rde (p) [kN] 33 22
cracked concrete
characteristic resistance N“Rkthc) [kN] 7.5 15
4 design resistance Nan,cp (c) [kN] 4.1 4.1
characteristic resistance N"Rk,cp(p) [kN] 5.0 3.0
design resistance NURd,cp(m [kN] 2.8 1.7
54 Concrete edge failure for the most unfavourable anchor

_\/0 n
VRd,c = VRd,c : fb,c : fa,V : fsc,V

Characteristic resistance and design restance for single anchors in concrete C20/25 for edge distances c i,

Anchor type SXs 10 SXS 10
gvz A4

non-cracked concrete

minimum edge distance ¢, [mm] 60 60

characteristic resistance V”Hk'C [kN] 8.5 8.5

design resistance VUHd,c [kN] 4.7 47

cracked concrete

minimum edge distance ¢y [mm] 50 50

characteristic resistance VnHk,n [kN] 47 47

design resistance VuRd,c [kN] 2.6 26

5.3.1 Influence of load direction

Angle oy Influence factor 'o(,v
[

0° 1.00
15° 1.03
30° 1.13 .
45° 131
60° 1.64
75° 2.15
90° 2.50

0° <oy =90°

In case of ay > 90° it is assumed that only the component of the shear load parallel to the edge is acting on the anchor. The component acting away from the edge may
be neglected for the proof of concrete edge failure. Example of anchor group see chapter 4, example 4.
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fischer Long-shaft fixing SXS
Anchor design according to ETA

5.4.2 Influence of spacing and edge distance
5.4.2.1 Single anchor influenced only by one edge

for concrete thicknessh2 1.5 -c for concrete thicknessh< 1.5 -¢c
h
n=l n=1 1.
fsc,\/ fsc,\/ -
C min
n=1

single anchor factor Iulv
edge distance = c/c,;, or (h/1.5)/c i
1.0 1.2 14 1.6 1.8 20 22 24 26 28 3.0 32 34 36 38 40
1.00 131 166 | 202 | 241 283 | 326 | 372 | 419 | 469 520 | 572 6.27 | 683 141 8.00

Intermediate values by linear interpolation.

5.4.2.2 Anchor pair influenced only by one edge

for concrete thicknesshz 1.5 - ¢ for concrete thicknessh< 1.5 - ¢
and spacings£3-c¢ and spacings£4.5:h 4
h
o=t 30 ts n=2 2:h+s |75
sc,V =L fsc,V P Y LS
6-¢pip B-Cpip € min
fors>3-¢c fors>4.5-h
h
LI S L AN T
sc,V s,V -
Coin | Cmin B-Coin | Coin
spacing anchor pair factor fsc"," 2
S/Cmin edge distance = c/c,;, or (h/1.5)/ci
1.0 1.2 14 16 18 20 22 24 2.6 2.8 3.0 3.2 34 3.6 38 4.0
1.0 0.67 0.84 1.03 122 143 1.65 1.88 212 2.36 262 2.89 3.16 344 373 4.03 433
1.5 0.75 0.93 1.12 1.33 1.54 1.77 2.00 225 2.50 2.76 3.03 331 3.60 3.89 419 4.50
20 0.83 1.02 122 143 1.65 1.89 213 2.38 2.63 2.90 3.18 346 3.75 4.05 435 4.67
25 0.92 1.1 1.32 1.54 1.77 2.00 225 2.50 2.77 3.04 332 3.61 3.90 4.21 4.52 4.83
3.0 1.00 1.20 1.42 1.64 1.88 212 237 2.63 2.90 3.18 346 3.76 4.06 4.36 4.68 5.00
35 1.30 1.62 1.76 1.99 224 2.50 2.76 3.04 3.32 361 391 421 4.52 4.84 5.17
4.0 1.62 1.86 2.10 2.36 2.62 2.89 3.17 346 3.75 4.05 4.36 4.68 5.00 533
45 1.96 221 247 2.74 3.02 3.31 3.60 3.90 4.20 4.52 4.84 5.17 5.50
5.0 2.33 2.59 287 3.15 344 374 | 404 435 467 5.00 533 5.67
55 2.71 2.99 3.28 3.57 3.88 419 450 4.82 5.15 549 5.83
6.0 2.83 3.1 341 3.71 4.02 433 4.65 4.98 513 5.65 6.00
6.5 324 3.54 3.84 416 447 4.80 5.13 547 5.82 6.17
10 3.67 3.98 429 462 4.95 529 5.63 598 6.33
15 411 443 4.76 5.10 544 579 6.14 6.50
8.0 4.57 491 525 5.59 595 | 6.330 | 6.67
85 5.05 540 5.75 6.10 6.47 6.83
9.0 5.20 5.55 5.90 6.26 6.63 7.00
9.5 5.69 6.05 6.42 6.79 7.7
10.0 6.21 6.58 6.95 7.33
11.0 7.28 7.67
12.0 8.00

Intermediate values by linear interpolation.
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fischer Long-shaft fixing SXS

Anchor design according to ETA

6. Summary of required proof:
6.1 Tension: NhSd S Npg = lowest value of NRgs: NRd,p"NRd,c" NRd,sp
6.2 Shear: VhSd = VR4 = lowestvalue OfVRd,S;VRd,p;VRd,cp (c);VRd,cp (p);VRd,c
6.3 Combined tension and shear load:
h h
N S, v Sd < 12
Ngg Vg
NhSd H VhSd = tension/shear components of the load for single anchor
NRpq4:VRq = design resistance including safety factors
4 7. Installation details
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fischer Long-shaft fixing SXS

Anchor design according to ETA

8. Anchor characteristics

Anchor type SXS 10 SXs 10
gvz A4
nominal drill hole diameter dg [mm] 10
drill depth hy [mm] 60
anchorage depth hoom ~ [mm] 50
clearance-hole in fixture to be attached dg [mm] =12
drill hole depth for through fixing 1 [mm] tg=hy * e
wrench size type SXSF US and SXS-SS SW [mm] 10
torx drive type SXS-F US and SXST [ T40
min. thickness of concrete member hmin ~ [mm] 100
non-cracked concrete
. X X . Smin [mm] 55
minimum spacing for required edge distances forc (mm] 100
.- . - . cmln [mm] BU
minimum edge distances for required spacing fors Tl 250
cracked concrete
P - . . Smm [mm] 55
minimum spacing for required edge distances forc el 100
. . . Cmin [mm] 50
minimum edge distances for required spacing fors (mm] 250
e o o @ &‘;v: TO e S L e oo —
fo" o ODGDOE:?Z.\\\ 0085 A
L a8 b e SOLEE N NN 82 5 0 o B
e | (A — ] [ (N —E
= v =] ==l = o)
Le 0590 0% oo\ A\ L e ol BT e e
|L0b 4% 0, "o N R e e
Vo | ] ¢ e 8 e & — 2] — | — . —. — el
~ Pnoni SR ¥ E— Por iy~
| |
I ls
ta ta
9. Mechanical characteristics
Anchor type SXS 10 SXS 10
gvz A4
stressed cross sectional area screw A [mm’] 26.9 269
resisting moment screw W [mm] 39.8 398
yield strength screw fy [N/mm?] 480 450
tensile strength screw fy [IN/mm?] 600 580

Status 05/2070
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fischer Frame fixing SXR

Anchor design according to ETA

1. Types : :

ypP Fire resistance
..... 4 classification

(-] R90
European Technical Approval — Anchor types

SXR-T - with zinc-plated fischer safety screw for concrete and masonry S0 tagt riport
e —, . @ CAL("{:\IITI;‘;IT!()N
SXR-Z - with zinc-plated fischer safety screw for cross drive PZ 4 CompuEX

CALCULATION

SOFTWARE

©

SXR-FUS - with zinc-plated CO-NA hexagon-head screw

Features and Advantages

® European Technical Approval for concrete and masonry.

® Suitable under pure axial loads in cracked and non-cracked concrete.

® Unique on the market - the decisive factor here is a comparatively low thigthening
torque in relation to a very high overtorque during the setting process.

® With distinct anti-rotation lock that wirks optimally even in critical building materials.

The SXR can easily be hammerd in without bending.

® Wide range of head designs for different applications.

Materials

Screw: Carbon steel, zinc plated (5 pm) and passivated (gvz)
Carbon steel, hot-dip galvanised to min. 40 ym (fvz)
Stainless steel of the corrosion resistance class lll, e.g. A4

Anchor sleeve: Polyamide
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fischer Frame fixing SXR
Anchor design according to ETA

Maximum permissible loads" of one fixing point? in concrete.
For the design the complete approval ETA-07/0121 is to be observed.

Fixing type SXR 8 SXR10
gvz A4 gvz A4

Effective anchorage depth he  [mm] 50 50
Drill hole depth hyz  [mm] 60 60
Minimum structural component thickness i [mm] 100 100
Nominal drill hole diameter dg  [mm] 8 10
Clearance-hole in fixture to be attached i [mm] 85 105
Permissible bending moment Mygrm  [Nm] 71 58 101 95
Permissible tensile load Nperm" of one fixing point 2) in concrete (use category “a”)

30°/80°C [kN] 1.0 20
Concrete C12/15 Temperatue range 9 3) 0°/80°C [ 0 T

Permissible shear load Vperm" of one fixing point 2) in concrete (use category “a”)

C C12/15 Te 93 E— 42 34 54 50
oncrete C12/ emperatue range S 3) 0°/80°C [ : X . 1 4

S| and edge di: in (use category “a”)
- _ Spin (mm] 70 70
Minimum spacing
forcgipz  [mm] 70 210
Concrete C12/15 - ) Cpin [mm] 70 85
Minimum edge distance
forsyipz  [mm] 70 100
Characteristic edge distance Cor, N [mm] 70 140
- ) Spin [mm] 50 50
Minimum spacing
forcgipz  [mm] 50 150
Concrete C16/20- C50/60 - _ Cpin [mm] 580 60
Minimum edge distance
forspipz  [mm] 50 70
Characteristic edge distance Gy, N [mm] 50 100

!l Material safety factors according to approval and safety factor for load yg = 1.4 are considered.
For combined tension and shear please observe the ETA approval and the design method
(ETAG 020, Annex C).

n
? A fixing point can consist of a single anchor, a group of two anchors with sy = sy i, or ¥ 1
a group of four anchors with sy = sq i and sy =89 i o 2 . o b
3 In the temperature ranges 3 = (30°/50° C) and 9 = (50°/80° C) the first value indicates the Sz . it
maximum long-term temperature and the second value indicates the maximum short-term temperature.” I el T 17
s s
|
——+ 1 e
T | i
..... | I Epee——— S A
- e e
Sy 5
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fischer Frame fixing SXR

Anchor design according to ETA

Permissible load Fperm” of one fixing point 2 in solid masonry (use category “b"”) for tension, shear or com-
bined shear and tension.

Brick characteristics SXR 8
. . ; a
i ol Supplier Brick size Bulk density class ~ Min. compressive Temperature range 9
strength
Trade name of the brick ~ [] [mm] [kg/dm?] [N/mm?] 50°/80° C
28 0.7
DF | 240x115x 52 =18 20 [kN] 0.6
10 0.4
- } 20 0.6
Terracotta solid brick MZ e.g. Wienerberger Mz, NF | 240x 115x 71 =18 10 [kN] 03 (047
e.g. DIN 105, DIN EN 771-1 Schl Mz 12 - UZ’
2DF | 240x115x 113 =10 8 [kN] 0'1
20 0.7
=
3DF | 240x175x 113 =18 0 [kN] 05
20 0.7
=
Sand-ime solid brick KS 0. KS Wemling K IF | Z20aiion 218 10 (kN 0.6
e.g. DIN 106, DIN EN 771-2 h ° . 20 0.7
=2 kN
175 x 500 x 235 0 0 [kN] 04(06)7
4 2DF | 240x116x 113 =12 2 [kN] 0.3
- | 240x490x 115 =1.0 2 [kN] 0.4
Solid brick of light-weight concrete N 8 0.7
¢.9. DIN 18152, DIN EN 7713 e.g. KLB V - | 250 x 240 x 245 =18 7 [kN] 02
6 0.3
>3
240x490x 115 =14 n [kN] 02
Solid brick of normal-weight 12 0.7
concrete VBN e.g. Adolf Blatt VBN - | 246 x 240 x 245 =18 8 [kN] 0.6
e.g. DIN 18153, DIN EN 771-3 4 0.3
Terracotta solid brick BS e.g. Wienerberger Mz, 28 0
0. , N
g.g. EN 771-1: 2003 + A1: 2005  BS Rade W || 2w s =18 fg (kNI gi

Continued next page.
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fischer Frame fixing SXR
Anchor design according to ETA

Permissible load Fperm” of one fixing point ? in hollow or perforated masonry (use category “c”) for tension,
shear or combined shear and tension.

Brick characteristics SXR 8
Type of brick Supplier Brick size Bulk density class ~ Min. compressive Temperature range 9 °
strength
Trade name of the brick ~ [-] [mm] [kg/dm?] [N/mm?] 50°/80° C
e.g. Wienerberger Hiz 2DF [ 240x115x 113 z12 fg [kN] 8?
8 0.2
Vertical perforated brick Form B Hlz e.g. Schlagmann =09 6 [kN] 0.2
e.g. DIN 105, DIN EN 771-1 12 DF | 380 x 240 1 240 ABI g;
i.’g//.yseche\?gmann Plan- 507 n TN 0.2
v 2 01
Vertical perforated brick Form B Hlz 28 06
i 4
6.9 EN 771-1, Al: 2005 e.g. Wienerberger BS DF | 240x 115 x52 =15 20 [kN] 0.3 (0.4)
10 0.2
Vertical perforated brick Hlz o 20 0.7
e.g EN771-1 NF | 240x115x 71 =18 0 [kN] 05
B 05 4
=
2DF | 240x116x 113 =14 5 [kN] 03
16 0.3(0.49)%
=
Perforated sand-lime brick KSL .9, KS Wemding kS ol 214 6 (kN 0.1(0.2)%
.9. DIN 106, DIN EN 771-2 h ° I
P 5DF |300x240x115 214 ]BF’ kN] gg
6 0.3 (0.49)"
=
P10 | 495x 98 x 248 =12 2 [kN] 0.1(02)7
Hollow block of lightweight
concrete Hbl e.g. KLB Hb! - 240 x 240 x 360 =10 6 [kN] 04
e.g. DIN 18151, DIN EN 771-3
Hollow block of lightweight
concrete e.g. Sepa Parpaing - | 500 x 200 x 200 =09 4 [kN] 0.1
e.g. NF-P 14-301, EN 771-3
Hollow block of lightweight 10 0.7
concrete e.g. Roadstone masonry - | 440x210x215 =212 5 [kN] 04
e.g. EN 7713 i
Vertical perforated brick MS e.g. Wienerberger & &
"3 4
e.g. EN 771-1: 2008 + A1: 2005 MS Rad glat hulsten WF | 2 e =14 fg (kN 0'3[‘102'4‘

Spacings and edge distances in masonry (use category “b” and “c”)

Mini: interspacing (between single anchors or groups of anchors) Smip_ [mm] 250
M spacing within a group of anchors, perpendi to the free edge S1mip_ [mm] 100
M spacing within a group of anchars, prarallel to the free edge 59 min  mm] 100
M edge distance Cpip  [mm] 100
Mini hick of member Npin  [mm] 100

!l Material safety factors according to approval and safety factor for load y = 1.4 are considered.
For combined tension and shear please observe the ETA approval and the design method (ETAG 020, Annex C).

? A fixing point can consist of a single anchor, a group of two anchors with sy = sy i, or a group of four anchors with ¢ = s¢ ip and sy =89 ip

3 In the temperature ranges 9 = (30°/50° C) and 9 = (50°/80° C) the first value indicates the maximum long-term temperature and the second value indicates the
maximum short-term temperature.

4 The value in brackets is valid for temperature range 30/50 °C only.
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fischer Frame fixing SXR
Anchor design according to ETA

Permissible load Fperm” of one fixing point 2 in solid masonry (use category “b"”) for tension, shear or com-
bined shear and tension.

Brick characteristics SXR 10
Type of brick Supplier Brick size Bulk density class  Min. compressive Temperature range 9 *!
strength
Trade name of the brick [ [mm] [kg/dm?] [N/mm?] 30°/50° C | 50°/80°C
20(10)% 1.0 0.9
=
Terracotta solid brick MZ e.g. Vollmeter Mz, 7 | 20 iBE =18 36 [kN] 14 14
e.g. DIN 105, DIN EN 771-1 Schlagmann Mz 30F | 240 % 115 % 113 S18 20(10)* kN 10.365] ][I.]ES]
0.7 0.7
NF | 240x115x 71 =18 20 (10) [kN] 119 179
Sand-lime solid brick KS 20 (10)® 1.0 0.9
¢.0. DIN 106, DIN EN 771-2 e.g. KS Wemding KS NF | 240x 115x 71 =20 36 [kN] 2 2
20(10)% 1.3 1.3
>
1765 x 500 x 235 220 78 [kN] 2 2
2DF | 240x1156x 113 =12 2 [kN] DU'SZSI DU3251
SOl ik o OHLEIOT SONSILE g g v ~ [240x480x115 =12 2 N 03 03
4 e : 250 x 240 x 245 =16 6 [kN] 0.7 0.7
240x490x 115 =16 8 [kN] 0.9 0.9

Solid brick of normal-weight
concrete VBN e.g. Adolf Blatt VBN - | 246 x 240 x 245 =18 20(10)% [kN] 1.3 1.3
e.g. DIN 18153, DIN EN 771-3
Solid brick of normal-weight

- = 4

soncrete VBN e.g. Tamac 440x215x 100 =18 20(10) [kN] 1.3 1.1
Solid brick of normal-weight N 0.6 0.6
concrete VBL e.g. Tamac - | 440x215x 100 =14 6 [kN] 079 079
Heat insulation block e.g. Gisoton WDB - 390 x240x 250 =07 2 [kN] 0.4 0.4

28 0.9 0.9
Terracotta solid brick BS e.g. Wienerberger Mz,
e.0. EN 771-1: 2003 + A1: 2005 MS Rad gist hulsten UF | 22 =15 fg [KN] Ei gi

Continued next page.
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fischer Frame fixing SXR

Anchor design according to ETA

Permissible load Fperm” of one fixing point ? in hollow or perforated masonry (use category “c”) for tension,
shear or combined shear and tension.

Brick characteristics SXR 10
Type of brick Supplier Brick size Bulk density class  Min. compressive Temperature range 9 *!
strength
Trade name of the brick [ [mm] [kg/dm?] [N/mm?] 30°/50° C | 50°/80°C
=

e.g. Wienerberger Hiz 2DF | 240x 115 x 118 ————"—— 12 20(10)% [kN] DD;JBS] gg
Vertical perforated brick Form Sohl o — - -
B Hiz ??/ °¢ 79”“’”” @ 12DF| 380 x 240 x 240 207 6 [kN] 0.6 0.6
e.g. DIN 105, DIN EN 771-1 v Z’Seghe‘ P

T, e oroton 300 x 240 x 240 207 8 N 01 0.1
Vertical perforated brick Form o.0. Wienerberaer
B Hiz o B0 500 x 200 x 299 207 10 N 02 02
e.g. NF-P 13-301, EN 771-

e.g. Imerys Gelimatic - | 270 x 200 x 500 =06 6 [kN] 0.2 0.2

e.g. Terreal Calibric - | 500x200x314 =07 8 [kN] 0.2 0.2
Vertical perforated brick Hlz 0.2 0.2
6.9 NF-P 13301, EN 771- e.g. Bouyer Leroux BGV - | 570x200x314 =06 6 [kN] 039 039

e.g. Wienerberger S 0.1 0.1 4

Porotherm 30 R - | 370x300x249 =07 10 [kN] 020 020

> 4 5)
Perforated sand-lime brick KSL 0.0 KS Wemding KSL D0 || s R0 1k 214 16110) [KN] 1['104 gi
e.g. DIN 106, DIN EN 7712 o o P10 | 495x98 248 212 5 e e
Hollow block of lightweight
concrete Hbl e.g. KLB Hbl - - =12 2 [kN] 0.4 0.4
e.g. DIN 18151, DIN EN 771-3
Hollow block of lightweight 0.3
concrete e.g. Sepa Parpaing - 500 x 200 x 200 =09 4 [kN] 0.49 0.3
e.g. NF-P 14-301, EN 771-3 i
Hollow block of lightweight
concrete Hbn e.g. Adolf Blatt Hbn 10 DF | 300 x 240 x 240 =16 6 [kN] 0.7 0.7
e.g. DIN 18153, DIN EN 771-3
28 0.9 0.6
Vertical perforated brick MS e.g. Wienerberger N 20 0.6 0.3
e.g.EN 771-1: 2003 + A1:2005  BS Rade OF | 228x108x54 215 12 W3 03
8 0.3 0.3

Spacings and edge distances in masonry (use category “b” and “c")
Mini: interspacing (between single anchors or groups of anchors) Smin_ [mm] 250
M spacing within a group of anchors, perpendi to the free edge S1 mip  [mm] 100
M spacing within a group of anchors, prarallel to the free edge $9 min_ [mm] 100
M edge distance Cip  [mm] 100

'l Material safety factors according to approval and safety factor for load yF = 1.4 are considered

For combined tension and shear please observe the ETA approval and the design method (ETAG 020, Annex C)

“ Afixing point can consist of a single anchor, a group of two anchors with s7 = s4 iy or a group of four anchors with 87 = sq iy and sy = 8 i,

3 In the temperature ranges 8 = (30°/50° C) and 3 = (50°/80° C) the first value indicates the maximum long-term temperature and the second value indicates the maximum short-term temperature.
4" For a minimum compressive strength of the the brick between 10 N/mm?2 and 20 N/mm?2: F* =07 xF

perm
¥ Valid for an edge distance of ¢ = 200 mm only; Intermediate values by linear interpolation.

perm:
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

5.1 Types

Injection mortar Injection mortar Injection mortar Injection mortar Injection mortar
FISV 360 S FISVS 360 S FISV 950 S, FIS EM 390S FISEM 1100 S
FISVS 950 S
5 -
Static mixer FIS S Static mixer FIS SE

Zulassung

Features and Advantages

High temperature resistance

Improved chemical resistance

Reduced shrinkage

Less sensitive to hole cleaning

Resin is alkaline, providing improved corrosion resistance
High and more consistent loadbearing capacity

European Technical Approval -
for rebar connections.

Advantages over mineral mortars

® Short curing time
® Fasy installation due to cartridge form

fischer =
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

5.2 Applications

Extension of cantilevered slabs and refurbish-
ment of slab edges.

Bent reinforcement can be easily installed
using FIS V or FIS EM.

Starter bars for extending concrete walls.

Starter bars for closing openings.

Anchoring of staircase landings.

Connection of a cantilevered slab to the edge
of a concrete floor using spliced bars.

Starter bars for concrete columns.

fischer =
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Post-installed rebar connections

with Injection mortar FIS V and FIS EM

5.3 Features and advantages

® Time and cost savings compared to tradi-
tional break-out and making good of conc-
rete elements

® Subsequent flexible planning resulting in
easy change of use or easy extension of
buildings

® Defined performance in accordance with
assessments and approval documents

® Design in accordance with EC2 like cast-in
rebars

® Resin is alkaline, providing improved corro-
sion resistance

5.4 Installation

® Drilling process
Position of drill hole should be provided by the
design engineer.

For precise drilling parallel to an existing sur-
face a drilling aid is available from the fischer
range to ensure deviations < 2 %.

® Blowing-out of the drill hole

The drill hole must be blown-out 3 times
(FIS V) from the bottom of the hole using the
compressed air lance from the fischer range
(oil free compressed air 2 6 bar).

® Brushing of the drill hole

The drill hole must be brushed out 3 times
(FIS V) using the stainless steel brush from the
fischer range.

® Blowing-out of the drill hole

The drill hole must be blown-out 3 times
(FIS V) from the bottom of the hole using the
compressed air lance from the fischer range
(oil free compressed air 2 6 bar).

@ |njection of the FIS V or FIS EM mortar
Filling the drill hole from the bottom with
mortar.

The fischer injection aid is attached to the end
of the extension nozzle. Back pressure is crea-
ted to avoid any air bubbles being present.

® [nserting the rebar
With strong pressure and simultanous twisting
action the rebar is inserted into the hole.

fischer=
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Post-installed rebar connections

with Injection mortar FIS V and FIS EM

After curing the rebar may be loaded.

For optimum installation fischer offers a com-
prehensive range of equipment.

® FIS rebar case
..contains all the important equipment for
correct installation.

The FIS rebar case contains a drilling guide,
extensions for the steel brush, injection aid,
cleaning lance, steel brushes and further
useful equipment. It also contains the installa-
tion instructions and a check list for documen-
tation of the installation process.

® The drilling guide

..is part of the system kit. It is an aid to ensure
minimum deviation from the desired position
(see first figure of the installation instruc-
tions).

® The cleaning brushes

...ensure properly cleaned drill hole walls. The

use of stainless steel brushes guarantees a
perfect removal of the drill dust.

TN~ ==

® |njection guns

..guaranteed no-tiredness injection by offe-
ring a hand operated gun for small jobs and
a pneumatic gun for professional high volume

use.
. D
f

® The injection aid

..makes it easy to fill the holes without air
bubbles. The aid is attached to the end of the
extension nozzle. Using this enables the back
pressure to be felt easily.

® The extension tube

..enables the hybrid mortar to be transferred
to the bottom of the drill hole.

® The SDS-max scabbler

...is used to remove the carbonated concrete
surface, in order to expose the aggregates to
provide a good keying surface for transmitting
shear loads.

Status 05/2070
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Table 5.1: Example:
Gelling time
Concrete temperature Setting time [min] A rebar with a diameter of dS =20 mm
FISV FISVS FIS EM should be installed with an anchorage length
¢ 9 : 240 of 850 mm. The required volume of resin is:
sl ; 18 12 Veisv/em =k Iy =1.77"/c, - 85 cm
+15°C 4 12 60 = 15045 m|
“20°C 3 9 30 Ao m
+25°C 25 7 14 .
+40°C* 2% 4 7 5.5. DeS|gn
5.5.1 Basics

*I With temperatures above 30 °C to 40 °C the cartridges have to be cooled

down to 15 °C ... 20 °C (water bath or cool box). .
For the assessment of post-installed rebars

Table 5.2: under tension two methods are available:

Curing tme ® Design in non-reinforced concrete (anchor
Concrete temperature »Eumng time » theorie)
FISV[min] | FISVS [min] FIS EM [h]
~ 5 360 - 80 The loads are transmitted to the concrete
0°C 180 360 80 using its tensile strength. Possible modes
v a el 180 40 of failure are concrete failure, pull-out of the
5 ::EE gg 19200 E anchor from the drill hole and steel failure. The
200 T i W design can be done in accordance with the
+25°C 40 45 10 CC-Method (see Annex A)
+30°C 35 35 5 o
ST - - ; ® Design in reinforced concrete
The load is transmitted to the existing rein-
forcement by compression struts. The design
Required volume of resin is done similarly to the design of cast-in rebars.
The following parts of this design guide deal
p 2 2 exclusively with the design in reinforced con-
Vs 7 (do'ds)' y=k-1, crete based on EC2.

The equations and the construction guidance
Where: are based on the assumption that the trans-
mission of loads, e. g. to the supports, follows

V = rtar vol | . .

FIS mortar volume [ml] requirements of the reinforced concrete regu-
ly = anchorage length [cm] lations. Possible national regulations have to
do = drill diameter [mm] be observed.
dg = rebar diameter [mm] Extensive test series show that the bonding

behaviour of post-installed rebars using fischer
FIS V/EM in concrete with a strength class up
to C50/60 does not differ compared with
cast-in rebars, provided that the installation
of the rebars is done in accordance with the

Table 5.3: fischer installation instructions.
Factor k for calculation of the mortar volume V g5 v/gm

Rebar diameter dg " [mm] 8 10 12 14 16 20 25 28 32
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40
Faktor k for the required volume of resin | [ml/cm] 0.63 0.75 0.88 1.01 1.13 1.77 2.16 3.46 452

! Further diameter see approval
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Post-installed rebar connections

with Injection mortar FIS V and FIS EM

Generally the design of post-installed rebars
and lap splices can be done in accordance
with EC2. There are some minor deviations
regarding the condition of application, e.g.
minimum anchorage length, behaviour under
fire and minimum concrete cover.

Design with higher bond strength than those
recommended in the national regulations
is not recommended because a significant
increase in displacement of the bar has to be
expected.

5.5.2 Partial safety factors for actions
The partial safety factors for actions may be
taken in accordance with EC2:

Table 5.4:
Partial safety factor

Unfavourable
(increasing of loading)

Favourable
(reducing of loading)

1.35
1.5

Dead loads s 1.0

Yo 0

Variable loads

5.5.3 Steel values of resistance

The value of resistance of a rebar under ten-
sion depends on the material properties (yield
strength, tensile strength) and on the cross-
sectional area of the bar.

Where:

NRg s = design value of the tensile resis-
tance for steel failure

dg = diameter of the rebar

fyk = yield strength of the rebar

Ys = partial safety factor of the material

=1.15
5.5.4 Bond strength - required ancho-

rage length
5.5.4.1Bond conditions

The bond strength of cast-in rebars depends
mainly on the surface profile of the bar, the
dimensions of the structural component and
the inclination of the bar during concreting.

Good bond conditions exist (EC2, Section
8.4.2):

a) When the rebar has an inclination of 45° to
90°.

Direction of concreting

< l 2
2

45° <0< 90°

b) When the rebar has an inclination of 0° to

T 2 fw :
Nggs 7 dg Y (5.1) 45° and the thickness of the structural com-
s ponent in the direction of concreting is not
greater than 250 mm.
Table 5.5:
Design value Ngg ¢ of the tensile resistance as a function of the nominal yield strength
Diameter of rebar d [mm] " \ 8 \ 10 \ 12 \ 14 \ 16 \ 20 \ 25 \ 28 \ 32 40
Design value NHd,s of the tensile resistance for steel failure [kN]
400 17.5 21.3 39.3 53.5 69.9 109.3 170.7 214.2 279.7 437.1
420 18.4 28.7 41.3 56.2 734 1147 179.3 224.9 293.7 458.9
fyk[N/mmz] 460 20.1 314 452 61.6 80.4 1267 196.3 246.3 321.7 502.7
500 219 34.1 49.2 66.9 87.4 136.6 2134 267.7 349.7 546.4
550 24.0 37.6 54.1 73.6 96.2 150.3 234.8 2945 384.6 601.0
'l Further diameter see approval
-
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Direction of concreting

e Y )
c) When the thickness of the structural com-

ponent is greater than 250 mm and the rebar
is located in the lower half of the component.

| h<250

Direction of concreting

1 )

L
YN

d) When the thickness of the structural com-
ponent is greater than 600 mm and the rebar
is located at least 300 mm from the upper
surface of the component

h > 250

Direction of concreting

{' v v v '\
o
o S
o o
x e,
i Z 7
Good bond conditions for rebars in the

hatched areas.

Poor bond conditions for rebars in the

un-hatched areas.

5.5.4.2Design resistance of the bond
strength

The load bearing capacity and the displace-
ment behaviour of a post-installed rebar using
FIS V/EM is similar to that of a cast-in rebar up
to a concrete compressive strength of 30 N/
mm?, measured with cylinders.

fog = 225n,-n,- f (5.2)

ctd

Where:

nq = 1.0 for good bonding conditions
= 0.7 for all other conditions
no = 1.0fordg<32 mm

= (132-dg)/100 for dg > 32 mm

fetd = (ot fork,0.05/7c)
Olet = influence of long-term perfor-
mance
= 1.0
fetk 0.05 = lower limit of characteristic ten-
sile strength of concrete (5% frac-
tile)
Yo = safety coefficient for the concrete
=15

With post-installed rebars the correct installa-
tion (drilling, cleaning, injection, inserting the
rebar) has a strong effect on the load bearing
capacity and the displacement behaviour.

Table 5.6:
Design values of the bond strength for fischer injection mortar FIS V. FIS EM is sometimes different. See approval.
Concrete strength class ! C12/15| C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
Characteristic compressive strength (measured with cylinders) foy [N/mm?] 12 16 20 25 30 85 40 45 50
Lower limit of the characteristic concrete tensile strength fmk: 0.05 [N/mm?] 1.1 1.8 15 18 2.0 2.2 2.5 2.7 29
Design value of the bond strength fy 4 (good bond conditions) ¥ [N/mm?]| 1.6 20 23 2.1 3.0 34 3.7 40 43
' Information on national parameters can be found in Section 2 ,Basic principles of fixing technology”, table 2.2
“ For ribbed bars with a diameter dg < 32 mm
" For poor bond conditions the values fy 4 shall be multiplied by 0.7
= ®
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5.5.4.3 Basic value of the required
anchorage length

The basic required anchorage length |b,rqd is
needed to anchor the force (Ag - 044) in a bar
assuming constant bond stress. For o4y = fyd
the maximum steel capacity can be gained.
Thus steel failure is decisive and a further
increase in anchorage length does not result
in an increase in capacity.

5.5.4.4 Anchorages
5.5.4.4.1 Required anchorage length

The design value of the anchorage length is
calculated as follows:

= = o a = 5 >
Ibd (X1 (XZ cx3 (x4 qS Ib.rqd_lb,min

(5.4)

Where:
| _ dg Ogq (5.3) o = influence of the bar shape
Dlgd 4 fog aip = influence of the concrete cover
a3 = influence of the transverse rein-
Where: forcement (not welded)
lp, rqda = basic value of the required ancho- %4 = influence of the transverse rein-
rage length forcement (welded)
dg = diameter of the rebar ag = influence of transverse pressure
Ogq = design value of the tensile steel lp,rqd = basicvalue of anchorage length
strength in the bar at the posi- |, i, = minimum anchorage length
tion from where the anchorage is
measured from
. Where: A - A3 - &g - >0.7
o = design value of the bond strength
(see Equation (5.2) and Table
(5.6))
Table 5.7:
Values of a4, a9, &3, &3, &4 and o coefficients
Influence factor Type of anchorage Reinforcement bar
in tension in
straight a =10 ap=1.0
other than straight (see pr EN 1992-1-1: 2003 0o =0.7ifcg >3 dg o =10
Sigym i i figure 8.1 (b), (c) and (d)) otherwise oy = 1.0
(see pr EN 1992-1-1: 2003 figure 8.3 for values of c )
straight 0 =1-0.15 (cy-dg) / dg 0p=10
=07
<10
Concrete cover other than straight (see pr EN 1992-1-1: 2003 0= 1-0.15 (cy-3 dg) / dg op=1.0
figure 8.1 (b), (c) and (d)) =07
<10
(see pr EN 1992-1-1: 2003 figure 8.3 for values of c )
Confinement by transverse all types og=1-Ko 0g=1.0
reinforcement not welded =07
to main reinforcement <10
Confinement by welded all types, position and size as specified in oy =07 0y=07
transverse reinforcement prEN 1992-1-1: 2003 figure 8.1 (e)
Confinement by transverse alligres %5 =>1 6%04 P
pressure ;1'0
Legend see next page
~] ®
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Where:

A (ZAst - zAs‘[, min)/As

>Aqt = cross-sectional area of the trans-
verse reinforcement along the
design anchorage length I, 4

2Agt min= cross-sectional area of the mini-
mum transverse reinforcement

= 0.25 Ag for beams and O for slabs

Ag = area of a single anchored bar with
maximum bar diameter

K = values see pr EN 1992-1-1: 2003
in figure 8.4
p = transverse pressure [MPa] at ulti-

mate limit state along lpq

5 Minimum anchorage length

- for rebars in tension

FISEM "

Ib' win = {max 0.3 Ib’rqd; 10d_; 100 mm}
FIS V

Ib'min = 1.5 {max 0.3 lb,rqd; 10d_; 100 mm}

(5.4 a)

" case of diamond drilling multiply the values for o, min bV 1.3

- for rebars in compression

5.5.4.4.2 Lap length

The spacing of the spliced rebars shall be
s<4 . dg. Forspacings s >4 - dg the lap length
lo shall be increased by s-4 - dq.

Io =00y Oyt O X K Ib,rqd = Io, min

(5.5)

Where:

lo = required lap length

Ip, rqd = basic value of the required ancho-
rage length (Equation (5.4))

o = influence of the bar shape

Oy = influence of the concrete cover

ag = influence of the transverse rein-
forcement (not welded) <1

a5 = influence of transverse pressure <1

Oy = influence of the transverse rein-
forcement (welded) <1

g = influence of the proportion of the
overlapping bars ot the cross-sec-
tion

= 1.5, if all bars are overlapping in
cross-section

Minimum lap length

FIS EM 7 D=
l, o = {Max 0.61, _:10d,; 100 mm} lo,mn = {max 0.3 g I, ;16 d ;200 mm}
FIS V FIS V!
Ih, min =15 {max 0.6 Ib, rqd; 10 ds; 100 mm} Io' min B {max 0.3 (XG Ib. fqd; 15 dS; 200 mm}
(5.4 b) (5.5 a)
"I case of diamond drilling multiply the values for g i and Iy iy by 1.3.
Where: Where:
lb, min = mMinimum anchorage length lo, min = Minimum lap length
I, rqd = basic value of the required ancho- %6 = influence of the proportion of the
' rage length (Equation (5.3)) overlapping bars of the cross-section
dg = diameter of the rebar = 1.5, if all bars are overlapping in
cross-section
fischer =
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= basic value of the required ancho-

I, rqd

rage length (Equation (5.3))
dg = diameter of rebar
Table 5.8:

Percentage of lapped bars relative o | <256% 33% 50% > 50%
the total cross-section area

[ 1 1.15 14 15

Note: Intermediate values may be determined by intepolation.

5.5.5 Concrete cover
5.5.56.1 Minimum concrete cover in
accordance with environmental
conditions
Table 5.9:
Minimum concrete cover according to environmental conditions
Exposure class ! Minimum
concrete cover
cinmm?
1 Dry environment 15
2a without frost 20
Humid environment )
2b with frost 25
3 Humid environment with frost and de-icing salts 40
4a 5 . without frost 40
4 eawater environment with fiost 20
ba slightely 25
b Aggressive chemical environment moderately 30
5¢ high 40

!l For detailed information see EC2, Tables 4.1 and 4.2
2 Areduction of 5 mm may be considered for slabs in the exposure classes 2 to 5

5.5.5.2 Minimum concrete cover accor-

ding to the type of drilling
With post-installed rebars tolerances may
occur depending on the tools used (drilling
guide). These tolerances may be considered
by increasing the minimum concrete cover.
The following table gives values based on
various test series.

Table 5.10:
Minimum concrete cover according to the type of drilling and bar
diameter £ 20mm

Type of drilling without drilling guide with drilling guide
Hammer

- g = =2
drilling" c=30mm+0.08-1, c=30mm+002-1,>2-dg
Pneumatic

- . = =2
hammer driing | °~ %™ * 0081y ©=560mm +002-1,22- 4

'IFIS EM also in diamond-drilled holes
Bigger diameter see approval.

5.5.56.3 Load bearing capacity and mini-
mum concrete cover in case of
fire

Table 5.11 gives the design values of resi-
stance of a rebar in case of fire as a function
of the position of the post-installed rebar. The
table is valid for anchorages perpendicular to
the surface of the concrete exposed to fire.
Table 5.12 gives the bond strength as a func-
tion of the concrete cover in case of fire for
anchorages parallel to the surface of the con-
crete exposed to fire.

5.5.6
5.5.6.1

Transverse reinforcement
Required transverse reeinforce-
ment for anchorages of rebars
(EC 2 section 8.7.4.1,8.7.4.2)

In beams transverse reinforcement should be
provided:

® for anchorages of rebars in tension, if
there is no transverse compression due to
the support reaction (e.g. in case of indirect
supports)

® for all anchorages of rebars in compres-
sion

The minimum cross-sectional area of the
transverse reinforcement must be 25 % of the
area of one anchored rebar. The reinforcement
should be evenly distributed along the ancho-
rage length.

For rebars in compression, the transverse rein-
forcement should surround the bars, being
concentrated at the end of the anchorage and
extend beyond it to a distance of at least 4
times the diameter of the anchored rebar.

Status 05/2070
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5.5.6.2 Required transverse reinforce-
ment for lap splices of rebars
(EC2, Section 8.7.5.1)

With rebar diameters =16 mm the transverse
reinforcement should have a total area of not
less than the area A4 of one spliced bar.

5.6 Design tables

Design tables (tables 5.1 to 5.10) can be used
as follows:

® Required anchorage length 4 = 1y min

The minimum anchorage length I, i of
anchorages in general and of ancho'rages at
an end support (indirect support) can be cal-
culated in accordance with equation (5.4a)
for rebars in tension and (5.4b) for rebars in
compression.

Example:
dg = 10 mm, design action Ngyq = 15.0 kN,
basic value of the anchorage length I, g =

473 mm, anchorage length lpq = 208 mm
(Table 5.9)

- Rebar in tension

I, min = 0.3 lprqa =03 473 mm
=142 mm

<lpg

=10-dg=10-10mm = 100 mm
<lpg

lp, min = 100 mm <lyq

|b, min

Anchorage length of the rebar I, = 208 mm.
- Rebar in compression

I, min =06 1p rqg =0.6-473 mm

=284 mm

> Ipg

=10-dg=10-10mm = 100 mm
<lpg

lp, min = 100 mm <l

|b, min

Anchorage length of the rebar |b, min = 284

mm.
® Required lap length Iy

The lap length |y of spliced rebars can be cal-
culated in accordance with section 5.5.4.4.2.

Example:
dg = 16 mm, design action Ngq = 50.0 kN

basic value of the anchorage length Iy, rqd =
756 mm, anchorage length I,,4 = 433 mm
(Table 5.9)

- Rebar with 50% lapped bars

IO =|bd-cx6=433mm-1.4
=606 mm
ZIO,min
lo, min =030l (qq=0.3- 14766
=317 mm
0. min = 16-dg=16-16 mm
=240 mm
l0, min = 200 mm

Anchorage length of the rebar Iy = 606 mm.

® The transmission of the loads to the sup-
ports of the concrete member should be given
special consideration.

® Expertly done installation in accordance
with the manufacturer’s installation instruc-
tions with special consideration of exact
drilling, proper cleaning of the drill hole and
injection of resin without air bubbles.

® Yield strength of the steel

® Compressive strength of the concrete
measured in cylinders fo, =20 N/mm?2

The following tables give the parameters
depending on the diameter and the load of
the rebar:

® Required anchorage length Iy

® Minimum concrete cover i, (compare
section 5.5.5.2, minimum concrete cover
according to the type of drilling) for precise
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drilling parallel to an existing surface (devia-
tions <2 %)

® Required edge distance and spacing accor-
ding to Fig. 5.1 -5.10.

Figure 5.1:
Definition of edge distance and spacing given in tables 5.1 -
5.10.

fischer =
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Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.1: Metric sizes / Concrete C20/25, f. = 20 N/mm?, steel: fyk =400 N/mm?2, FISV
Rebar size dg [mm] 8 10 12 14 16 20 25 28
Drill diameter dg [mm] 12 14 16 18 20 25 30 35
Cross section Ag [mm?] 50 79 113 154 201 314 491 616
Design yield force Nygs [N/mm?] 175 21.3 393 53.5 69.9 109.3 170.7 214.2
Length to develop yield Iho [mm] 302 378 454 529 605 756 945 1059
Development length as multiple of dg 38 38 38 38 38 38 38 38
Design bond strength fpg  [N/mm?] 23 23 23 23 23 23 23 23
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacing according to national regulations (e.g. EC 2)
100 5.8 7.2
125 7.2 9.0 10.8
150 8.7 108 13.0 152
176 10.1 126 15.2 17.7 20.2
200 11.6 145 17.3 202 23.1 289
250 145 18.1 21.7 253 28.9 36.1 452
— 6L T | 26 169 199 238 278 31.8 39.7 49.7 56,6
= E N E | 325 175 235 28.2 329 37.6 47.0 58.7 65.8
SSE £ | 400 213 34.7 405 46.2 578 723 80.9
o E 3 H 500 39.3 50.6 57.8 72.3 90.3 101.2
= g5 e | 550 53.5 63.6 795 99.4 113
o s g | 600 694 86.7 108.4 1214
a2 _i H 'E 650 939 174 1315
5 < 700 101.2 1264 1416
750 108.4 1355 151.7
800 109.3 1445 161.9
900 162.6 182.1
950 170.7 192.2
1000 2023
1100 2142
Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete
Table 5.2: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =420 N/mm?2, FISV
Rebar size dg [mm] 8 10 12 14 16 20 25 28
Drill diameter dg [mm] 12 14 16 18 20 25 30 35
Cross section Ag [mm?] 50 79 13 154 201 314 491 616
Design yield force Nygs [N/mm?] 184 28.7 413 56.2 734 114.7 1793 2249
Length to develop yield Iho [mm] 318 397 476 556 635 794 992 1112
Development length as multiple of dg 40 40 40 40 40 40 40 40
Design bond strength fpg  [N/mm?] 23 23 23 23 23 23 23 23
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacing according to national regulations (e.g. EC 2)
100 5.8 72
125 7.2 9.0 10.8
150 8.7 108 13.0 152
175 10.1 126 152 17.7 20.2
200 11.6 145 17.3 202 23.1 289
_ | 225 13.0 16.3 19.5 228 26.0 32.5
SERQ E 250 14.5 18.1 217 253 289 36.1 452
=ES ; 275 159 199 238 278 31.8 39.7 49.7 55.6
= E o] 2 | 300 173 21.7 26.0 30.3 34.7 434 54.2 60.7
= ShE ﬁ 325 184 235 28.2 329 37.6 47.0 58.7 65.8
E, < 2 g | 400 28.7 347 405 46.2 57.8 723 80.9
g § S | 500 413 50.6 57.8 723 903 101.2
2o E 600 56.2 69.4 86.7 1084 1214
650 734 93.9 174 1315
700 101.2 1264 1416
800 114.7 1445 161.9
900 162.6 182.1
1000 1793 2023
1150 2249
fischer ==
<X

324 FIXING SYSTEMS Status 05/20170



Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.3: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =460 N/mm?2, FISV
Rebar size dg [mm] 8 10 12 14 16 20 25 28
Drill diameter dg [mm] 12 14 16 18 20 25 30 35
Cross section Ag [mm2] 50 79 13 164 201 314 491 616
Design yield force Nyd,s [N/mm?] 20.1 314 452 61.6 804 125.7 196.3 246.3
Length to develop yield Iho [mm] 348 435 522 609 696 870 1087 1217
Development length as multiple of dg 43 43 43 43 43 43 43 43
Design bond strength fpg  [N/mm?] 23 23 23 23 23 23 4323 23
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacing according to national regulations (e.g. EC 2)
100 58 12
125 7.2 9.0 108
150 8.7 10.8 130 15.2
175 10.1 12.6 15.2 17.1 202
200 11.6 14.5 173 202 231 289
225 13.0 163 195 228 26.0 325
—_ 250 14.5 18.1 217 253 289 36.1 452
= NE 9 E 275 15.9 19.9 238 278 318 39.7 49.7 556
=ENE é ; 300 17.3 217 260 303 34.7 434 54.2 60.7
= E 8 2 350 20.1 263 303 354 40.5 50.6 63.2 708
= Se %: 400 289 34.7 405 46.2 57.8 723 80.9
E’ < @ g 450 314 39.0 455 52.0 65.0 813 91.0
g'.2 S | 500 434 50.6 578 723 903 101.2
2 s 2| w0 452 55.6 63.6 795 994 1113 5
650 61.6 75.1 93:9 174 1315
700 804 101.2 126.4 141.6
800 115.6 1445 161.9
900 125.7 162.6 182.1
1000 180.6 202.3
1100 196.3 222.8
1250 246.3
Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete
Table 5.4: Metric sizes / Concrete C20/25, ., = 20 N/mm?, steel: fyk =500 N/mm2, FISV
Rebar size dg [mm] 8 10 12 14 16 20 25 28
Drill diameter dg [mm] 12 14 16 18 20 25 30 35
Cross section Ag [mm?] 50 79 13 164 201 314 491 616
Design yield force Nyd,s [N/mm?] 219 34.1 49.2 66.9 874 136.6 2134 267.1
Length to develop yield Iho [mm] 378 473 567 662 756 945 1181 1323
Development length as multiple of dg 47 47 47 47 47 47 47 47
Design bond strength fpg  (N/mm?] 23 2.3 2.3 23 2.3 2.3 23 2.3
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacing according to national ions (e.g. EC 2)
100 58 1.2
125 12 9.0 108
150 8.7 10.8 13.0 16.2
175 10.1 12.6 162 17.1 202
200 11.6 145 17.3 20.2 23.1 289
—_ 225 13.0 16.3 19.5 228 26.0 325
SERQ E 250 145 18.1 21.7 253 28.9 36.1 452
= E é ; 275 15.9 19.9 238 218 318 39.7 49.7 656
= E 8 2 300 173 217 26.0 303 347 434 54.2 60.7
= S e %: 400 219 289 34.7 40.5 46.2 57.8 72.3 80.9
Eg n o ? 500 34.1 434 50.6 578 723 903 101.2
g2'.2 S | 600 492 60.7 69.4 86.7 1084 1214
2 e 2| m 66.9 80.9 10122 1264 1416
800 87.4 1156 1445 161.9
900 130.1 162.6 182.1
950 136.6 171.6 192.2
1100 198.7 222.6
1200 2134 242.8
1350 267.7
-
fischer =

Status 05/20170 FIXING SYSTEMS 325



Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.5: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =550 N/mm?2, FISV
Rebar size dg [mm] 8 10 12 14 16 20 25 28
Drill diameter dg [mm] 12 14 16 18 20 25 30 35
Cross section Ag [mm?] 50 79 113 154 201 314 491 616
Design yield force Nygs [N/mm?] 24.0 376 54.1 736 96.2 150.3 2346 2945
Length to develop yield Iho [mm] 416 520 624 728 832 1040 1300 1456
Development length as multiple of dg 52 62 52 52 62 52 52 62
Design bond strength fpg  [N/mm?] 23 23 23 23 23 23 23 23
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacing according to national regulations (e.g. EC 2)
100 5.8 7.2
125 7.2 9.0 10.8
150 8.7 108 13.0 152
176 10.1 126 15.2 17.7 20.2
200 11.6 145 17.3 202 23.1 289
250 145 18.1 21.7 253 28.9 36.1 452
— 6L T | 300 173 21.7 26.0 30.3 34.7 434 54.2 60.7
= E N E | 350 20.2 253 30.3 354 405 50.6 63.2 70.8
SSE £ | 400 23.1 289 34.7 405 46.2 578 723 80.9
o E % H 450 240 325 39.0 455 52.0 65.0 81.3 91.0
= = e e | 550 376 47.1 556 63.6 795 99.4 113
% 1 'g' H 650 54.1 65.8 75.1 93.9 174 1315
a =8 g | 750 736 86.7 1084 1355 161.7
5 < 850 96.2 1228 1635 172.0
950 1373 1716 192.2
1050 150.3 189.7 2124
1150 207.7 2327
1300 234.8 263.0
1400 2832
1500 2945
Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete
Table 5.6: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =400 N/mm?2, FIS EM
Rebar size dg [mm] 8 10 12 14 16 20 25 28 32 36 40
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40 46 50
Cross section Ag [mm?] 50 79 113 154 201 314 491 616 804 1018 1257
Design yield force Nygs [N/mm]| 17.5 21.3 393 53.5 69.9 109.3 170.7 2142 219.7 354.0 437.1
Length to develop yield Iho [mm] 224 281 337 393 449 561 701 785 898 1010 1122
Development length as multiple of dg 28 28 28 28 28 28 28 28 28 28 28
Design bond strength fog  IV/mm2]| 31 3.1 3.1 3.1 3.1 3.1 31 3.1 31 31 31
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacin: ding to national lations (e.g. EC 2)
100 78 9.7
125 9.7 122 14.6
150 1.7 14.6 175 205
176 13.6 17.0 20.5 239 213
200 15.6 195 234 213 31.2 39.0
225 17.5 219 26.3 30.7 36.1 438
I T | 250 243 292 34.1 39.0 48.7 60.9
= E N E | 275 26.8 32.1 375 429 53.6 67.0 75.0
SSE € | 300 21.3 35.1 409 46.7 58.4 730 81.8
= E % 8 325 38.0 443 50.6 63.3 79.1 88.6 1013
= 25 e | 350 393 471 54.5 68.2 85.2 95.4 109.1 122.7
% 1 'g' £ 400 53.5 62.3 779 974 109.1 1247 140.2 155.8
a _._i H 'E 450 69.9 87.7 109.6 122.7 1402 167.8 1763
< 500 974 1217 1363 155.8 1753 194.8
600 1093 146.1 163.6 187.0 2104 2337
750 170.7 204.5 233.7 263.0 292.2
800 2142 2493 280.5 311.6
900 279.7 3165 350.6
1050 354.0 409.0
1150 437.1
fischer ==
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.7: Metric sizes / Concrete C20/25, f. = 20 N/mm?, steel: fyk =420 N/mm?2, FIS EM
Rebar size dg [mm] 8 10 12 14 16 20 25 28 32 36 40
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40 46 50
Cross section Ag [mm?] 50 79 13 164 201 314 491 616 804 1018 1267
Design yield force Nyd,s [N/mm?]| 184 28.7 413 56.2 734 14.7 179.3 2249 293.7 3717 458.9
Length to develop yield Iho [mm] 236 295 58 412 471 589 736 825 942 1060 1178
Development length as multiple of dg 29 29 29 29 29 29 29 29 29 29 29
Design bond strength fpg  [(N/mm?]| 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacin, ding to national lations (e.g. EC 2)
100 78 9.7
125 9.7 12.2 14.6
150 1.7 14.6 17.5 20.5
175 13.6 17.0 205 239 213
200 15.6 19.5 234 21.3 312 39.0
225 17.5 219 26.3 30.7 36.1 438
—_ 250 18.4 24.3 29.2 34.1 39.0 48.7 60.9
= NE 9 E 275 26.8 32.1 375 42.9 53.6 67.0 75.0
=ES ; 300 28.7 36.1 409 46.7 584 730 81.8
= E 8 2 325 38.0 443 50.6 63.3 79.1 88.6 101.3
= a 2 %: 350 40.9 41.1 54.5 68.2 85.2 954 109.1 122.7
S< 2 g 375 413 51.1 584 730 91.3 102.3 116.9 1316
2'.E S| 400 545 | 623 | 779 | 974 | 1091 | 1247 | 1402 | 1558
2 s 2| m 56.2 70.1 87.7 | 1096 | 1227 | 1402 | 1578 | 1753 5
500 734 97.4 121.7 136.3 166.8 1763 194.8
600 14.7 146.1 163.6 187.0 2104 233.7
750 179.3 2045 233.7 263.0 292.2
850 224.9 264.9 298.0 3311
950 293.7 333.1 370.1
1100 3717 428.5
1200 458.9

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.8: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: f,; = 460 N/mm?, FIS EM
Rebar size dg [mm] 8 10 12 14 16 20 25 28 32 36 40
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40 46 50
Cross section Ag [mm?] 50 79 113 154 201 314 491 616 804 1018 1257
Design yield force Nygs [N/mm?]| 201 314 45.2 61.6 80.4 125.7 196.3 246.3 321.7 407.2 502.7
Length to develop yield Iho [mm] 258 323 387 452 516 645 808 903 1032 1161 1290
Development length as multiple of dg 32 32 32 32 32 32 32 32 32 32 32
Design bond strength fpg  (N/mm?] 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
Edge distance c [cm] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacin, ding to national I (e.g. EC2)
100 78 9.7
125 9.7 122 14.6
150 11.7 14.6 175 205
175 136 17.0 205 239 21.3
200 156 195 234 213 31.2 39.0
225 175 21.9 26.3 30.7 36.1 438
— oL@ T | 250 195 243 29.2 34.1 39.0 48.7 60.9
= E RJ E | 275 20.1 26.8 32.1 375 42.9 53.6 67.0 75.0
==& £ | 300 292 35.1 409 46.7 58.4 730 81.8 935
E : 3 8 326 314 38.0 443 50.6 63.3 79.1 88.6 101.3
c2 3 e | 350 409 47.7 54.5 68.2 85.2 954 109.1 122.7
% N8 £ 400 452 54.5 62.3 779 974 109.1 124.7 140.2 155.8
a _'§.§ 'E 500 61.6 779 974 1217 1363 155.8 1753 1948
< 550 80.4 107.1 1339 150.0 1714 192.8 2143
650 125.7 1683 1712 202.6 2219 2632
850 196.3 2318 264.9 298.0 331.1
950 246.3 296.1 333.1 370.1
1050 321.7 368.1 409.0
1200 407.2 467.5
1300 502.7
fischer ==
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.9: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =500 N/mm?2, FIS EM
Rebar size dg [mm] 8 10 12 14 16 20 25 28 32 36 40
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40 46 50
Cross section Ag [mm?] 50 79 13 154 201 314 491 616 804 1018 1257
Design yield force Nygs [N/mme])  21.9 34.1 49.2 66.9 87.4 136.6 2134 267.7 349.7 442.6 546.4
Length to develop yield Iho [mm] 281 351 421 491 561 701 877 982 1122 1262 1403
Development length as multiple of dg 35 35 35 35 35 35 35 35 35 35 35
Design bond strength fog  IN/mm?]| 31 3.1 3.1 3.1 3.1 3.1 3.1 31 31 31 31
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacin: ding to national lations (e.g. EC 2)

100 78 9.7

125 9.7 12.2 14.6
150 1.7 14.6 175 205
175 136 17.0 205 239 213
200 15.6 19.5 234 273 312 39.0
250 195 243 29.2 34.1 39.0 48.7 60.9

G E | 275 214 268 32.1 375 42.9 53.6 67.0 750

= E Q E | 300 218 292 35.1 409 46.7 58.4 73.0 818 93.5

=38 'g 350 34.1 40.9 47.7 545 68.2 86.2 954 108.1 122.7

o E 3 H 400 46.7 54.5 62.3 719 974 109.1 124.7 140.2 155.8

= 2% o | 450 492 61.4 70.1 87.7 109.6 122.7 1402 1678 1753

% 1 E E 500 66.9 719 974 1217 136.3 165.8 175.3 194.8

a2 _‘;g 'E 600 874 116.9 146.1 163.6 187.0 2104 2337

5 < 700 136.3 170.4 190.9 218.2 2644 272.1

750 136.6 182.6 2045 2337 263.0 2922
900 2134 2454 280.5 3155 350.6
1000 267.7 3116 350.6 389.6
1150 349.7 403.2 448.0
1300 442.6 506.4
1400 5454

Design loads acc. Rebar Theory depending on the anchorage length in cracked concrete

Table 5.10: Metric sizes / Concrete C20/25, f = 20 N/mm?, steel: fyk =550 N/mm?2, FIS EM
Rebar size dg [mm] 8 10 12 14 16 20 25 28 32 36 40
Drill diameter dg [mm] 12 14 16 18 20 25 30 35 40 46 50
Cross section Ag [mm?] 50 79 113 154 201 314 491 616 804 1018 1257
Design yield force Nygs [N/mm?]|  24.0 376 54.1 736 96.2 150.3 2348 2945 384.6 486.8 601.0
Length to develop yield Iho [mm] 309 386 463 540 617 7 964 1080 1234 1388 1543
Development length as multiple of dg 39 39 39 39 39 39 39 39 39 39 39
Design bond strength fpg  [N/mm?]| 3.1 3.1 31 31 31 3.1 3.1 3.1 3.1 3.1 3.1
Edge distance c [em] edge distance (concrete cover) according to national regulations (e.g. EC 2)
Spacing s [cm] spacin: ding to national lations (e.g. EC 2)
100 78 9.7
125 9.7 12.2 14.6
150 1.7 14.6 175 205
175 13.6 17.0 205 239 213
200 15.6 19.5 234 273 312 39.0
250 19.5 243 292 34.1 39.0 48.7 60.9
—_ 300 234 292 351 40.9 46.7 58.4 73.0 818 935
= NE 9 E 350 24.0 34.1 40.9 47.1 54.5 68.2 85.2 954 109.1 122.7
= E é ; 400 376 46.7 54.5 62.3 719 974 109.1 124.7 140.2 165.8
= E 8 2 500 54.1 68.2 719 974 1217 136.3 155.8 175.3 194.8
= Se %: 5560 73.6 85.7 1071 133.9 150.0 1714 192.8 2143
E, n o § 650 96.2 126.6 168.3 177.2 202.6 2279 263.2
g2'.2 2| 700 1363 | 1704 | 1908 | 2182 | 2454 | 2727
2.8 E 800 160.3 194.8 218.2 2493 280.5 3116
900 219.1 2454 280.5 3165 350.6
1000 2348 272.1 3116 350.6 389.6
1100 2945 342.8 385.7 4285
1200 374.0 420.7 467.5
1250 384.6 4383 486.9
1400 486.8 5454
1550 601.0
fischer =
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Maximum permissible loads in the case of fire-FISV "
Rebar connection perpendicular to the surface exposed to fire

WA M

Iy
Table 5.11:
max Max. permessible loads in the case of fire max Max. permessible loads in the case of fire
dg | dp | NpemsT | Iy Noerms7 KNI dg | dg | NpemsT | Iy Nogrm 5.7 (KNI
[mm] | [mm] [kN] [mm] Fire resistance classification [mm] | [mm] [kN] [mm] Fire resistance classification
4 i 4 i R30 | RO | R90 | R120 | R180 4 4 i 4 R30 | R6O | R90 | R120 | R180
80 35 15 | 06 | 03 0.0 160 | 352 | 238 | 168 | 104 | 53
120 | 106 | 50 | 2.8 19 | 07 240 | 575 | 519 | 439 | 383 | 192
160 | 162 | 11.9 | 79 5.2 2.1 260 | 64.8 | 555 | 475 | 418 | 227
8 12 16.2 190 - 162 | 132 | 104 | 47 16 20 64.8 280 - 648 | 575 | 523 | 332
210 - - 162 | 139 | 64 300 - - 648 | 575 | 403
230 - - - 162 | 85 320 - - - 648 | 473
280 - - - - 16.2 370 - - - - 64.8 5
100 | 88 | 36 19 1.1 0.2 200 | 613 | 47.1 | 37.1 | 298 | 132
150 | 198 | 127 | 7.7 5.1 26 240 | 788 | 644 | 55.0 | 48.0 | 242
180 | 253 | 193 | 143 | 10.7 | 49 280 | 101.2 | 826 | 732 | 66.0 | 424
10 14 253 210 - 263 | 206 | 173 | 76 20 25 101.2 310 - 1012 | 85.1 | 785 | 55.0
240 - - 2563 | 239 | 125 350 - - 1012 | 958 | 72.3
250 - - - 263 | 144 360 - - - 1012 | 77.0
310 - - - - 253 420 - - - - 101.2
120 | 169 | 75 | 41 29 1.0 250 | 1045 | 866 | 741 | 653 | 354
180 | 31.7 | 231 | 17.1 | 129 | 59 300 | 1320 | 114.1 [ 101.6 | 928 | 629
200 | 364 | 284 | 224 | 181 | 80 360 | 168.1 | 1416 | 129.1 | 1202 | 90.4
12 16 36.4 240 - 364 | 329 | 287 | 144 25 30 168.1 380 - 168.1 | 1456 | 136.7 | 106.9
260 - - 364 | 340 | 197 410 - - 168.1 | 163.2 | 1234
270 - - - 364 | 223 420 - - - 158.1 | 128.9
330 - - - - 36.4 480 - - - - 158.1
140 | 247 | 146 | 79 58 | 27 280 | 1356 | 1165 | 101.6 | 916 | 58.1
210 | 440 | 362 | 292 | 242 | 106 340 | 1725 | 1524 | 1385 | 1285 | 95.1
230 | 496 | 424 | 354 | 304 | 139 390 | 1983 | 183.2 | 169.2 | 169.3 | 125.9
14 18 496 260 - 496 | 440 | 396 | 230 28 35 198.3 420 - 198.3 | 187.7 | 177.8 | 1443
280 - - 496 | 440 | 291 440 - 1983 | 190.1 | 166.7
300 - - - 496 | 322 460 - - - 198.3 | 169.0
350 - - - - 496 510 - - - - 198.3
t t t t R30 | R60 | R90 | R120 | R180 t t t t R30 | R60 | R90 | R120 | R180
[mm] | [mm] [kN] [mm] Fire resistance classification [mm] | [mm] [kN] [mm] Fire resistance classification
dg dg max ly | Max. permessible loads in the case of fire dg dg max ly | Max. permessible loads in the case of fire
Nperm,s,T NM,S,T [kN] Nperm,s,T NM,S.T [kN]

d ... diameter of the rebar, d ... drill diameter, Npg,s,7 - Design value of resistance in the case of fire, I ... required anchorage length
fyi = 500 M/mm? 5= 1,15;y5 = 1.35

' Not applicable for FIS EM
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Post-installed rebar connections
with Injection mortar FIS V and FIS EM

Bond strength depending on the concrete cover in the case of fire - FIS V"
Rebar connection parallel to the surface exposed to fire

/
7/
/
7/
5
el
Table 5.12: 4#% C1
Bond strength in the case of fire
c maxfyg 1 fog7 (N/mm?] c ﬁ
[mm] [IN/mm?] Fire resistance classification [mm] [mm]
1 i R30 | R60 | R90 | R120 | R180 i
30 14 0.2 - - - 30 Required proof:
35 1.7 04 - - - 35
40 19 | 07 . . . 40 Npgst = lly-cr)-dg-p-fogr
4 22 ) 10 - : : B i ) =l
50 - 12 0.4 - - 50 < 80-dg
55 - 14 0.5 - - 55
5 60 - 1.7 0.7 0.3 - 60 N Desian value of resstance in th i
85 i 19 09 05 . 65 (\Vﬂi'?f Asiﬁgr:;u‘zsg‘:sws ance in the case of fire
0 - 2.2 12 0.7 - 0 dg Diameter of the rebar
75 - - 1.4 0.8 - 75 g7 Bond strength in the case of fire
80 R R 17 10 0.2 80 ls Lap length of the splice
85 2.2 = B 1.8 13 0.3 85
90 - - 2.0 15 0.5 90
95 - - 2.2 1.7 0.6 95
100 19 0.7 100
105 22 09 105
110 - - - - 12 110
115 - - - - 14 115
120 - - - - 16 120
125 - - - - 1.7 125
130 - - - - 19 130
135 - - - - 2.1 135
140 - - - - 22 140
T T R30 | R60 | R90 | R120 | R180 t
[mm] [N/mm?] Fire resistance classification [mm] [mm]
® max fiyg 1 Bond strength in the case of fire ®
fhd,T [N/mm?]

¢..... concrete cover of the postinstalled rebar
fpg 7 - bond strength in the case of fire
fyi = 500 M/mm? 5= 1,15;75 = 1.35

' Not applicable for FIS EM
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Fire Safety in the Fixing Technology
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Fire Safety in the Fixing Technology

6.1 Introduction

Fire protection, why? The answer is:“It"s the
law (building code) and basic human right in
most countries!”

® 4 million fires per year worldwide

® Cost for one year. 15.000 human lives
and 70 billion $ of property damage and con-
sequential damage

® 300.000 fires per year in Europe alone

All over the world fire protection is regulated
through national and international standards
which have to be complied with in the buil-
ding and construction industry. Different parts
of fire safety have to be considered. Fire safety
is basically prevention against damage - pre-
ventive fire protection. Within the preventive
fire protection we find structural fire protec-
tion which can be divided into the active part,
sprinkler systems etc., and the passive part,
walls and ceilings with different fire ratings.
The fire protection in fixing technology belongs
to the passive preventive fire protection.

Fasteners and anchors play an important role
not only with regard to the connection of
building elements, but also where durability,
maintaining load capacity and safety is con-
cerned. Often the stability of structural com-
ponents in a fire will depend on the fastening
element. The stability of structural compon-
ents is essential for insuring that escape routes
remain intact and that escape is possible. For
this reason fischer has been working for years
in collaboration with research institutes and
material testing institutes in the area of “pre-
ventive fire protection”.

Through their intensive involvement in this
area, fischer contributes to the development
of fastening technology for anchors exposed
to extreme fire conditions. In addition we see
it as an important contribution to safety when
those responsible for the design and specifica-
tion of building projects utilise our experience.

Choosing today’s best solutions for preventive
fire protection helps to limit damage and save
lives.

Fire Protection first means personal security,
which is regulated through the national buil-
ding laws, and secondly it means the protec-
tion of property which is regulated through
insurers and organisations which belong to the
insurance business like VdS Schadenverh-
tung GmbH (VdS Loss Prevention) a company
owned by the German Insurance Association
(Gesamtverbands der deutschen Versiche-
rungswirtschaft, GDV) or Factory Mutual (FM),
an international group of insurance compa-
nies in the U. S.. The regulations of VdS and
FM are required particularly for the design and
installation of sprinkler systems. Anchors with
FM-Certificate are listed in section 6.6.

6.2 Fire protection in Europe

Since implementation of the Construction
Products Directive (CPD) - “Council Directive
89/106/EEC of 21 December 1988", fire
protection within the European Union (EU) is
a well-regulated subject. All members of the
EU have to work according to this regulati-
ons. The main aim of the European Union is
to avoid barriers to trade within the EC dome-
stic market. For this the CPD gives “Essential
Requirements” (ER) which must be satisfied
by the buildings under construction . Such
requirements must have an economically rea-
sonable working life subject to normal main-
tenance.

6.2.1 Legal Basis
6.2.1.1 CPD and CE Conformity marking

The CPD should avoid barriers created by
different national technical standards as well
as barriers to trade. The CPD regulates how
to bring products on the market, how to trade
and how to use them. Documents based

fischer=

FIXING SYSTEMS

332

Status 05/2010



Fire Safety in the Fixing Technology

on the CPD give a clear specification of the
Essential requirements (ER) for products and
the development of harmonised technical
standards.

Guidance Paper D - “CE Marking under the
Construction Products Directive” is designed
to show how to get the CE conformity mar-
king for products. The CE marking shows that
the approved product conforms to the require-
ments of the CPD.

Essential Requirements (ER) based on
CPD - Article 3

The Essential Requirements for construction
works are:

1. Mechanical resistance and stability

. Safety in case of fire

. Hygiene, health and the environment
. Safety in use

. Protection against noise

@D o0~ W N

. Energy economy and heat retention

Interpretative Document 2 - Safety in
case of fire

This Interpretative document “Safety in case
of fire” gives a interpretation of the Essential
requirements “Safety in case of fire”, which
were written below:

The construction must be designed and built
in such a way that in the event of an outbreak
of fire:

® the load-bearing capacity of the construc-
tion can be assumed for a specific period of
time

® the generation and spread of fire and
smoke within the construction are limited

® the spread of the fire to neighbouring
construction works is limited

® occupants can leave the works or be res-
cued by other means

® the safety of rescue teams is taken into
consideration

In this case the Interpretative Document 2 is
the basis for giving a mandate to publish Euro-
pean Technical Approvals (ETA) and gives also
special requirements. This document gives
a common understanding of the European
Safety concept which is based on classifica-
tions and categories.

The common understanding is not always
agreed through the national building laws
and the national implementation of standards,
especially in the field of fire protection.

The foundation of a common understanding
of standards would be a European Building
law, which is currently not realistic.

Conformity according the CPD

In the diagram below (figure 6.1) the struc-
ture given in the CPD shows establish the
conformity of a product. European technical
specifications give the possibility to certify the
conformity of a product.

Figure 6.1:
Conformity according CPD

Essential Requirement of the CPD

ive Di ding the Essential requirements)
\ \
Mandate Mandate
\
Guideline (ETAG)

p ical National, European or

Individual

Technical Specifications pp
(heN) (ETA)
Technical Specifications for Construction Products
\
Evidence of Conformity
\
CE - Conformity - Marking
\

Reliability of the Construction Product

Standard

Product-related mandates were given by the
European Commission to the European Com-
mittee for Standardization (CEN/CENELEC) to

Status 05/2070

fischer=

FIXING SYSTEMS

333



Fire Safety in the Fixing Technology

create harmonised European technical speci-
fications (heN) and to the European Organisa-
tion for Technical Approvals (EOTA) to monitor
and progress the drafting of ETA Guidelines
(ETAG) as basis for European Technical Appro-
vals (ETA).

6.2.1.2 Fire classification of construction
products and building elements
according EN 13501

In the field of fire protection the European tech-
nical specifications were not implemented as
harmonised technical specifications (heN),
but as identical standards nationally imple-
mented, this also applies to DIN EN 13501,
which is the common situation. On the tables
of certified fasteners and anchors in section
6.7 tests according to DIN4102 as well as
TRO20 which is based on the EN13501 are
included.

Table 6.2:

Table 6.1:
Construction product classes according EN 13501-1 and DIN
4102-1 in comparison

Euro Capacity requi C product
classes for the Euro classes classes
DIN EN 13501-1 DIN 4102-1
Al Non-combustible Al
- no significant contribution to fire
- no significant temperature increase
-no flames
A2 Non-combustible A2
- no significant contribution to fire
- no significant temperature increase
-short-term flames
B no significant contribution to fire B1
C no significant contribution to fire “bad“B 1
D accepted contribution to fire “good” B 2
E accepted fire behaviour B2
F no capacity listed B3

For the fire resistance rating the standard tem-
perature/time curve (ETK) (Fig. 6.2), which is
similar to ISO 834, is used in the EN 13501
and in the DIN 4102. The curve is characte-
rised by a flat increase in temperature up
to 1090 °C after 120 minutes. It is widely
accepted as a basis for evaluation and as a
result can be applied world wide.

Fire classification of building elements according DIN EN 13501-2 and the correlation to the German building law and the classifica-

tions according DIN4 102

Building supervisional naming structural element | structural element | non-structural interior | non-structural raised floor Suspended ceilings
without brick withbrick partition | wall exterior wall
partition
fire retardent R30 REI 30 EI30 E30(i—0) REI 30ETK (f) EI'30 (a—b)
und EI'30 (a<=b)
EI 30 (i<-0) EI30 (a—b)
[F30] [F30] [F30] [W30] [F30] [F30 from above to below]
[F30 from below to above]
[F30 from both directions]
Highly fire retardant R 60 REI 60 EI 60 E 60 (i—0) REI BOETK (f) El 60 (a—b)
und El 60 (a<h)
EI 60 (i<-0) EI 60 (a—b)
[F 60] [F 60] [F60] [W 60] [F 60] [F60 from above to below]
[F60 from below to above]
[F60 from both directions]
fire resistant R90 REI 90 EI90 E 90 (i—0) REI 90ETK (f) EI 90 (a—b)
und EI 90 (a<b)
EI90 (i<0) EI90 (a<—h)
[F90] [F90] [F90] [W 90] [F 90] [F90 from above to below]
[F90 from below to above]
[F90 from both directions]
fire resistance rating of 120 minutes | R 120 REI 120 -
[F120] [F 120] -
firewall / compartment wall REI-M 90 EI-M 90
-
fischer =

334

FIXING SYSTEMS

Status 05/2010



Fire Safety in the Fixing Technology

Table 6.3:
Definition of abbreviations according DIN EN 13501-2
iati Legend cl criteria / area
R (Résitance) Loadbearing capacity
E (Elan;hene) Imegm.y performance criteria for the
| (Isolation) Insulation fire resistance
W (Radiation) Radiation
M (Mechanical ical action
S (Smoke) Smoke leakage limiting leakage rate
C (Closing) Self-closing self closure in the event
of fire
i—0 Classification from inside | testing direction / doors
oi 1o outsideClassification out-
i“—0 (in-out) side to insideClassification
from inside to outside and
from outside to inside
a—b Classification from testing direction / suspen-
a<b aboveClassification from | ded ceiling

belowClassification from
both above and below

ve vertical usehorizontal use-
ho vertical and horizontal use
ve,ho (vertical, horizontal)

a<—b (above - below)

testing direction / fire
dampers

6.2.2 Guidelines (ETAG) und Technical
Reports (TR) in fixing technology

® ETAG OO1 - Metal anchors for use in con-
crete:

Part 1 - Anchors in general

Part 2 - Torque-controlled expansion anchors
Part 3 - Undercut anchors

Part 4 - Deformation-controlled expansion
anchors

Part 5 - Bonded anchors

Part 6 - Anchors for multiple use for non-
structural applications

Annex A - Details of tests

Annex B - Tests for admissible service condi-
tions - detailed information

Annex C - Design methods for anchorages

® Additional Technical reports (TR) related
to ETAG 001 for special anchors and use in
concrete:

TR 018 - Assessment for torque-controlled
bonded anchors

TR 020 - Evaluation of anchorages in Con-
crete concerning resistance to fire

TR 029 - Design of bonded anchors

® ETICS fixing with plastic anchors:

ETAG 014 Plastic anchors for fixing of exter-
nal thermal insulation composite systems with
rendering

® FETAG 020 - Plastic anchors for multiple
use in concrete and masonry for non-structu-
ral applications:

Part 1 - General

Part 2 - Plastic anchors for use in normal
weight concrete

Part 3 - Plastic anchors for use in solid
masonry material

Part 4 - Plastic anchors for use in hollow or
perforated masonry

Part b - Plastic anchors for use in autoclaved
aerated concrete (AAC)

Annex A - Details of tests

Annex B - Recommendations for tests to be
carried out on construction works

Annex C - Design methods for anchorage

® Post-installed rebar connections:
TR 023 - Assessment of post-installed rebar
connections

6.2.2.1 Fire tests of Fasteners and

anchors in concrete

The tests in the furnace take place in a
C20/25 reinforced concrete slab, or masonry.
The anchors are set into these building mate-
rials, loaded as defined and then exposed to
flames. The duration of fire resistance indi-
cates the time an anchor can resist without
failure. As the load bearing capacity of an
anchor essentially depends on its diameter,
the elapsed time to failure is a function of the
diameter. The results are on the conservative
side as the tests are executed without protec-
ting the fixing.

The temperature development must corre-
spond to the standard temperature/time
curve or to other curves (e.g. figure 6.2).

Status 05/2070

fischer=

FIXING SYSTEMS

3356

6



Fire Safety in the Fixing Technology

Figure 6.2:
Time/temperature curves [2] —— (ETK), —— Hydrocarbon curve,
—— RABT Tunnel curve, —— Riikswaaterstaat Tunnel curve

Temperature [°C]
—_—

100 0
Fire duration [min]

Safety concept

In the ETA, and also in German DIBT approvals
(ABZ), permissible and characteristic anchor
loads and safety factors are given. Permissible
anchor loads only show a fraction of the load of
the anchor. This means that variations caused
by irregularities in the building material, inac-
curate assembly and unforeseen stresses in
the structural member are accounted for.

In the fire test, the failure load is determined
under fire conditions. Here the permissible
load is determined from this failure load using
a safety factor.

As different safety concepts are permitted for
official fastener and anchor approvals and for
fire test evaluation, it is possible that the per-
missible load determined for fire may be higher
than that specified by the fastener or anchor
approvals (ETA or ABZ). Nevertheless the pre-
scribed maximum permissible load stated in
the anchor approval must be respected.

Modes of failure

At high fire temperatures, tensile strength and
yield strength of the steel and the compressive
strength and tensile strength of the concrete
are significantly reduced. During fire tests,
using anchors installed in concrete, three dif-

ferent modes of failure can occur:

- Steel failure

- Concrete failure

- Pull out, pull through or bond failure of che-
mical anchor systems

Steel failure of fasteners and anchors

As the temperature rises, the strength of
the steel is reduced. As soon as the ulti-
mate strength has been reached steel failure
occurs outside the base material (Fig. 6.3c)
/3/. Figure 6.4 illustrates how temperature
changes the load-bearing capacity of structu-
ral steels. At a temperature of 500 °C the yield
strength corresponds to only 58% of the value
measured at ambient temperature.

Figure 6.3:
Modes of failure under tension load

o

HEE

Two types of steel failure can be observed:
steel failure within the cross section and the
“shearing” of threads of the threaded rod and/
or the nut.

Test results /5/ reveal that the steel failure
load depends upon the type of steel (carbon
steel or stainless steel) and the diameter of the
anchor. Accordingly stainless steels perform
significantly better at comparable fire stresses
than carbon steels. Anchors with smaller dia-
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meters fail more quickly than those with large

diameters.

Figure 6.4:

Behavior of steel depending on the temperature, derived from/4/
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Concrete failure

The different coefficients of expansion of the
concrete components (aggregates, cement,
water, reinforcement) as well as the high
temperature differences between the flamed
surface and the deeper layers produce strong
stresses. In addition water, physically bound in
concrete, vaporizes and thus stresses the con-
crete. This means particularly that spalling can
occur in the layers close to the surface (Fig.
6.5).

Figure 6.5:
Spalling-off of the concrete cover /1/

Spalling is strongly influenced by the location
and size of the reinforcement. A dense rein-
forcement of thin bars is more unfavourable

than thicker reinforcement bars placed at
greater distances from each other. The draft
of the German regulation ZTV-DNG, part b,
section 4, requires a minimum embedment
depth of 65 mm to allow for spalling of the
concrete.

As illustrated in Figure 6.6, the temperature
in the concrete decreases with increasing
distance from the surface. The concrete cover
represents temperature protection for the rein-
forcement. If the concrete cover spalls off, then
reinforcement failure should be expected.
Figure 6.6:

fischer Anchor bolt FAZ A4 - temperatures over the length of the
drill hole after 15 minutes of fire exposure /1/
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500 —=—Concrete
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400
\ —e—FAZ M12 A4
300

% FAZM8A4 []
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New research results /b/ demonstrate that
failure due to concrete break-out (Fig. 6.3b) of
approved anchors with embedment depths >
40 mm is negligible. Exceptions are anchors
that operate on the deformation-controlled
principle via the setting of a cone (for example
fischer Hammerset anchor EAIl). This type of
anchors is only approved for anchoring light
ceiling claddings and for applications in non-
cracked concrete. However in the case of fire,
cracks occur in the concrete. Because of the
lack of post expansion capacity, these anchors
show a large displacement in cracked con-
crete. Hence the embedment depth is redu-
ced to the extent that concrete break-out of
the remaining concrete cover must be taken
into consideration.
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Pull out / pull through of metal expansion
and undercut anchors

In fires of long duration, cracks will occur
in the interior of the concrete that will run
through the drill hole of the anchor. For torque-
controlled anchors, suitable for use in cracked
concrete, like the fischer Anchor bolt FAZ Il it
has been identified that pull-out can only be
observed shortly before failure of the concrete
member. This is due to the fact that these
anchors have a so called post-expansion beha-
viour: This means that if the drill hole is enlar-
ged by a crack, then the load acting on the
anchor pulls the expansion cone deeper into
the expansion sleeve and so the transferable
load remains high. Large displacements, as in
the case of deformation-controlled anchors,
does not occur.

The same applies for undercut anchors like
the fischer Zykon anchor FZA. The part of the
anchor placed in the conical undercut of the
drill hole has a significantly larger diameter
than that within the cylindrical drill hole. This
type of anchor remains largely unaffected by
the formation of cracks.

Fire-induced cracks can become larger during
or after cool down. In this case, post fire pull-
out failure is possible.

Bond failure of chemical anchor systems

In the case of chemical anchor systems, cap-
sule and injection systems, the mortar softens
at high temperature which leads to a bond
failure.

Hybrid systems based on vinyl ester resins
with cement, as used by the fischer group of
companies (Upat UPM 44 Injection mortar or
fischer injection mortar FIS V), can be used up
to 120 °C for short term use. Products based
on pure vinyl ester resins (Upat UMV multi-
cone, Upat UKA 3 resin anchor or fischer resin
anchor R) may also be used, short term, up

to 120 °C. Polyester resin mortar has a short
term temperature use of only 80 °C.

Further studies have shown that with bonded
anchors, in direct contact with flames that are
installed in concrete slabs, the heat advances
only slowly along the embedment depth /2/.
Figure 6.7 demonstrates how the tempera-
ture in the mortar develops depending on the
distance to the concrete surface and the fire
duration.

Figure 6.7:
Temperature in the area of the mortar of chemical anchors during a fire
test (Upat UKA 3 Chemical anchor and fischer Resin anchor R)
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Tests with the bonded expansion system,
fischer Highbond anchor FHB, prove that the
load-bearing capacity is only slightly reduced
due to the supplemental expansion forces and
that steel failure is decisive. Modern bonded
expansion anchors, in the case of fire, have
similar loads available to steel anchors.

Steel failure at temperature exposure up
to 400 °C

In cases where fixings are exposed to temp-
eratures up to 400 °C, a reduction in steel
strength should be considered in the design
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procedure. This is covered by the draft of the
tunnel regulation ZTV-DNG. Relatively high
temperatures occur in the vicinity of the source
of fire. Nevertheless equipment such as fans or
fume extraction systems must remain usable.
This is guaranteed by considering higher tem-
peratures for both the equipment as well as
the anchors. Table 6.4 shows the reduction of
the yield strength of different stainless steels
as a function of the temperature. Correspon-
ding figures for carbon steel may be found in
figure 6.4.

Table 6.4:
Minimum yield strengths [N/mm?] of stainless steels as a func-
tion of the temperature /6/

Material 20°C | 100°C | 200°C | 300°C | 400°C
1.4401 200 176 145 127 116
1.4404 200 165 137 118 108
1.4571 200 185 165 145 135
1.4629 300 230 190 170 160

Generally stainless steels are safer in fires than
carbon steels. For this reason the classification
for anchors produced from stainless steel can
be taken, without testing, from the results of
carbon steel(the results are conservative). To
illustrate, the test results are listed in table 6.5
for Upat UPM 44 Chemical mortar with ASTA
M 16 and fischer Zykon anchor FZA M 12 for
the fire rating class F 90.

Table 6.5:
Influence of the type of steel on the load capacity (examples for
F90)

Designation UPM 44 + ASTAM 16 FZA 18x80 M12
Zinc plated steel [kN] 40 2.0
Stainless steel [kN] 5.8 50

6.2.2.2 Design of anchorages in Concrete
concerning resistance to fire

Not only do fasteners and anchors have to
conform to the building regulations but it is
necessary to have the fire certification with a
specific rating according the construction ele-

ment where it will be built . According the buil-
ding laws the conformity marking “CE” could
only be given based on an ETA. In Germany
parallel with the conformity marking -U- by
German DIBT approval (ABZ).

The classification of the fire resistance is not
given in all ETA"s or German DIBT approvals
(ABZ). so specific test reports will give the fire
resistance rating. These test reports are written
by authorised test institutes (see section 6.7
.Overview of certified fasteners and anchors”,
column ,Test report and approval”).

Intheir Technical Report TR 020, EOTA defined
a fire rating guideline for metal anchors. Fol-
lowing ETAG 001, also in TR 020, the load
directions axial tension and shear are proved
separately and then in combination.

On the one hand TR 020 gives you a pure cal-
culation method whose results are clearly on
the safe side but do not use the whole capa-
city of the anchors.

On the other hand the calculation values can
be increased enormously by making fire rating
tests. These values are evaluated in a test
report. The first time such a test report was
issued was for the fischer Anchor bolt FAZ II.

6.2.2.3 Design of post-installed rebar con-
nections according TR 023

The Technical report TRO23 is in accordance
with ETAG 001 - Part 1 and 5 and EN 1992-
1-1:2004 Eurocode 2 (EC2). Design of ancho-
rages in concrete concerning resistance to fire
are not implemented in the TR 023.

In the German DIBT approvals (ABZ) mainly
testing in accordance to DIN 4102-4 are inte-
grated. (e.g. fischer FRA approval).

For further information regarding post-installed
rebars see Chapter 5 of this Technical Hand-
book.
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6.2.2.4 Fire resistance of plastic anchors
according ETAG 020

For information regarding the fire resistance of
plastic anchors, ETAG 020 Part 1 chapter 5.2
gives the following requirements:-

In part 5.2.1 the reaction of the anchor in fire
is defined. Also given is the use of the anchors
for fixing of a cladding or a component which
is not class A 1 and the plastic parts are loca-
ted in the drilled hole of the base material
(concrete or masonry) and fixture. For this use
of frame fixing anchors it is assumed that in
case of fire, the cladding material and the sub-
structures made of wood and metal will burn,
before the anchors will collapse. In tests it is
verified that the expansion part of the anchor
in the base material will withstand the fire. The
metal part (Screw) has to be construction pro-
duct class A1 according EN 13501.

In the second part 5.2.2 a link to the Technical
Report 020 “Evaluation of anchorages in Con-
crete concerning resistance to fire” and the
part 2.2 with the simplified design method is
given. In TRO20 chapter 4 a similar remark is
included. It is assumed that the fastening of
claddings with plastic anchors for a fire resi-
stance of at least 90 minutes (R90) and an
admissible load (no permanent centric tension
load) of <=0,8 kN have to fulfil the following
conditions:

- Plastic anchor d =10mm

- Plastic sleeve made of Polyamid PAG
- Metal screw d = 7mm

- Anchoring depth hgys =2 50mm

6.2.2.5 Fire resistance of fixing with pla-
stic anchors for external thermal
insulation composite systems
with rendering according ETAG
014 and ETAG 004

Regarding fire resistance the ETAG 014 has a
link to ETAG 004.

In the ETAG 004 the following reaction to fire
tests are required:

- test of the entire system ( Kit )
- test of the insulation product alone (classifi-
cation according Euro classes A1-E)

A relationship to the requirements of the Inter-
pretative Document (ID) 2 is given. There is
also a note concerning higher load require-
ments of the national building codes. In the
ETA for external thermal insulation composite
systems (ETICS) the fixing is included. The
use of the system under fire conditions is only
acceptable according the conditions written in
the ETA.

In the ETAG 004, table 10 for anchors, a link
to ETAG 020 “Plastic anchors for multiple use
in concrete and masonry for non-structural
applications” is given regarding the kind of
tests required. Because of that the criteria of
ETAG 020 can be used.

6.3. Fire protection in fixing techno-
logy according American stan-
dard

American standards are accepted not only
in North- and South America, but also in the
Arabic and in the Asian area.

6.3.1 Legal basis

The International Code Council (ICC) was esta-
blished in 1994 as a nonprofit making orga-
nization dedicated to developing a single set
of comprehensive and coordinated national
model construction codes. The founders of
the ICC are Building Officials and Code Admi-
nistrators International, Inc. (BOCA), Internati-
onal Conference of Building Officials (ICBO),
and Southern Building Code Congress Interna-
tional, Inc. (SBCCI). Since the early part of the
last century, these organizations developed
the three separate sets of model codes used
throughout the United States. Although regio-
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nal code development has been effective and
responsive to our country’s needs, the time
came for a single set of codes. The nation’s
three model code groups responded by cre-
ating the International Code Council and by
developing codes without regional limitations
the International Codes.

These international Codes are implemented
up to now in the most of the USA.

6.3.2 ICC - ES Guidelines

The ICC-ES (Evaluation Service INC.) are
publishing, so called, ,Acceptance - Criterias
(AC)” which record the criteria, like codes and
reference standards, for evaluating the diffe-
rent products. Based on this AC“s Evaluation
reports (ESR) are published, which are compa-
rable to an ETA or ABP.

6.3.2.1 Design procedure
According ACI 318-08 Appendix D.

6.3.2.2 Applicability of ES-Reports

Most of the USA has already introduced the
International Codes, also other different coun-
tries will accept the standards.

6.4.

Figure 6.6:
Comparison of test-methods according EN- and ICC-Standard

Comparison of Test - Methods

Standard European Standard ICC - ES Standard (ICC)

Guideline ETAG 001 Teil 1-6 AC 193, AC 308
Fire resistance tested EOTA TR 020 ASTME 119
according to

Temperature/time curve | 1S0 834 (equivalent to ASTME 119

ETK from DIN 4102-2)

Sign of conformity CE - Zeichen

Design - Method CC-Method CCD-Method, equivalent

to the CC-Method

6.5. Fire protection in fixing techno-
logy for the use in tunnel

6.5.1 Legal basis

The ,EC-Tunnel Guidline” - ,Directive

2004/54/EC on minimum safety require-
ments for tunnels in the trans-European road
network” gives a standard. The other available
Guidelines for this subject are national German
Guidelines or standards as follows:

- Guidline for the equipment and handling of
road tunnels (Richtlinie fur die Ausstattung
und den Betrieb von StraBentunnel - RABT
2006)

- Additional technical conditions of contract
(Zusatzliche technische Vertragsbedingungen
fur Ingenieurbauwerke - ZTV-ING Teil 5 Abs. 4,
Entwurf 2003)

- Model pipework Guidline (Muster-Leitungs-
anlagenrichtlinie - MLAR 2005)

6.5.2 Guidlines for design
6.5.2.1 Temperature/time curves

Besides the standard temperature/time curve,
further temperature curves are accepted for
special applications. The hydrocarbon curve
describes fire damage with flammable liquids.
In Germany tunnel fires are simulated accor-
ding to the RABT/ZTV Tunnel curve. In the
Netherlands they are simulated according to
the Rijkswaterstaat Tunnel curve (Fig. 6.2).

The RABT/ZTV Tunnel curve is characterised
by an increase in temperature up to

1200 °C within 5 minutes. An even more
severe temperature action is required in accor-
dance with the Rijkswaterstaat-Tunnelcurve:
1200 °C over a time of 120 minutes. The
RWS-temprature-time-curve is  becoming
more and more acceptance worldwide.
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6.5.2.2 Fire tests under real conditions

The fischer group of companies collaborates
in international research projects on fire beha-
viour. In addition to analytical experiments and
modelling calculations there is also a focus
here on executing fire tests under real condi-
tions. In this regard, the spectrum extends from
small fire analysis of room fires and house fires
to the fire test in a Brenner Motorway tunnel
(Fig. 6.8). This fire test took place in July 2001
as part of a catastrophe-training program near
Brixen, Italy.

Figure 6.8:

Tunnel fire test 2001 in a Brenner Motorway tunnel in coopera-
tion with the Autostrada del Brennero S.P.A. Institute for Construc-
tive Civil Engineering, Santa Automation Instruments and fischer
fixing systems [1]

Three objectives were paramount during the
execution of this trial: Determination of the
temperature depending on the distance to the
concrete surface (Fig. 6.9), the load bearing
capacity of the anchors during and after the
fire.

Figure 6.9:
Temperature measurement on the fischer Anchor bolt FAZ depen-
ding on the distance to the concrete surface

Measuring point | = hy¢

Measuring point Ill = mouth of the hole

Figure 6.10 shows the test set up. Bergmei-
ster and Rieder published the results of this
fire test /2/.

Figure 6.10:
Setup for the test in the Brenner Motorway tunnel /1/

installation adapter

displacement transducer

test member -4—— adapter
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6.6.

Anchor applications (examples)

Application

suitable fixing or anchor

Ventilation ducts and ventilation dampers

fischer Nail anchor FNA Il

fischer Zykon hammerset anchor FZEA II
fischer Anchor bolt FAZ II

fischer Hammerset anchor EA Il

fischer Concrete screw FBS

fischer Hollow ceiling anchor FHY
fischer Ceiling nail FON

Lightweight suspended ceilings and similar systems in the

intermediate ceiling area

fischer Hammerset anchor EA Il
fischer Nail anchor FNA Il
fischer Ceiling nail FON

fischer Concrete screw FBS

Sprinkler systems

fischer Zykon anchor FZA

fischer Zykon hammerset anchor FZEA Il
fischer Anchor bolt FAZ Il

fischer High performance anchor FH II
fischer Hammerset anchor EA Il

Facade sub-constructions made of wood or metal

fischer Universal frame fixing FUR
fischer Long-shaft fixing SXS
fischer Frame fixing SXR

Cable race ways

fischer Zykon anchor FZA

fischer Zykon hammerset anchor FZEA Il
fischer Anchor bolt FAZ II

fischer High performance anchor FH Il
fischer Hollow-ceiling anchor FHY
fischer Hammerset anchor EA Il

fischer Nail anchor FNA Il

fischer Concrete screw FBS

fischer Injection mortar FIS V

Heavy pipelines
and cable race ways

fischer Anchor bolt FAZ II

fischer High performance anchor FH II
fischer Zykon hammerset anchor FZEA 11
fischer Highbond anchor FHB II

fischer Zykon anchor FZA

fischer Injection mortar FIS V

Steel constructions

fischer Anchor bolt FAZ Il

fischer Bolt FBN Il

fischer High performance anchor FH Il
fischer Highbond anchor FHB I
fischer Zykon anchor FZA

fischer Injection mortar FIS V

Upat EXA Express anchor

Upat UMV Vario injection anchor

Anchorage in masonry

fischer Injection-System FIS V
Upat UPM 44 chemical mortar
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6.7 Overview of certified fasteners and anchors
6.7.1 Applications in cracked concrete

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report | Certifikate |Application
oz| A4 | C | R30/F30 | RBO/FBO | R90/F90 |R 120/F 120 fapproval no. *| A | FM
(1.4529)| ten- |shear | ten- |shear| ten- |shear| ten- |shear
sion sion sion sion
fischer Highbond anchor FHB II. FHBII 8x60 eo| e L[] 23128 (1821 [12]14(09]10 PBIII/ cracked
- FHB 11 10 x 60 eo|e| o 34|41 |24|29]|14|18]|08] 12| BOGOG and
FHBII 10X 95 o|o| o |36[a3|27]33|18]24] 141918042008 non-
FHB Il 12X 75 o|eo| o |24|ag|as5|an]26|31]21]27 gflz:i
FHB 11 12 x 120 eo|e| o |51 [61|38|49]|24[36]|17]30
FHB Il 16 x 95 e|eo| e |83[92|66|75]|48|59]|40]50
FHB 11 16 x 160 e|eo| o [95/[114[70|91|45|68]33]56
FHB1120x 210 o e | o [149[178[ 110|142 7.1 [106] 52 |88
FHB 11 24 x 170 e e | o |[187[208]148|170[109(133| 89 |114
fischer Highbond dynamic anchor ~ |FHB-A dyn 12x 100/25 | ® 10 - |40 - | 26| - - - |3038/8141-1 cracked
FHB dyn . FHB-A dyn 12 x 100/50 | ® 700 - 40| - 26| - | - | - [(12702001) and
i‘ii’.i;* FHB-A dyn 16x 125/25 | ® 150 - | 70| - | 50| - |40 - e
FHB-Adyn 16 x 125/50 | ® 150 - | 70| - [60| - |40 concrete
") |FHBAdyn20x170/50 | ® 200 - |95 - [70]| - |50
FHB-A dyn 24 x 220/50 | ® 260 - [120] - |95 | - |75
FHB-A dyn 16 x 125/50C e |10 - [70] - | 50| - |40
fischer Zykon bolt anchor FZA FZA M6 o 1.0 - 05 - |035| - [025| - [3277/0631-1 cracked
=== | § |\ v8 . 15| - |os| - 05| - |04 - [23112000] & and
6 FZAM10 . 45 - (22| - |13] - |09 Ale C[';';Eéd
FZAM12 . 85| - | 35| - |20] - |15 Ao e
FZAM16 ° 135 - | 65| - [40] - |30 Ale
FZA M6 A4/C o o |21 - |12 - |oss| - |07
FZA M8 A4/C e| e |00 - (40| - |18 - |10 A
FZAM10 A4/C o o |80 - [70]| - |35 - |20 Ale
FZAM12 A4/C e e |20 - [90]| - |50 - |35 Ale
FZA M16 A4/C o o |240( - [120] - |75 - |60 - Ale
fischer Zykon through anchor FZA-D |FZA M8 D ° 16| - (08| - |05 ]| - [04] - [3277/0531-1| A cracked
C———" I l FZAM10D ° 45| - (22| - |13] - 09| - [[23112001)| & | @ | and
FZAMI12D . 85| - | 35| - [20| - |15 Ale U';['é;d
FZAM16D ° 135 - | 65| - [40] - |30 Aol e
FZA M8 D A4/C o o |00 - 40| - |18 - [10 A
FZAM10 D A4/C e e |80 - [70]| - |35 - |20 Ale
FZAM12 D A4/C o o |20 - [90]| - |50 - |35 Ale
FZAM16 D A4/C e| e |20| - [120| - |75 - |60 Ale
fischer Zykon internally threaded ~ |FZA M6 | [ ) 10 - [05) - |035| - [025( - [3277/0531-1 cracked
anchor FZA FZAMS | ° 15 ~ 0.8 - 05 R 04 _ |(23.11.2001) A and
e FZAM10] . a5 | - |22 - 13| - |os] - afef M
FZAM12 1 . 85| - |35 - |20 - |15] - Ao e
FZA M6 | A4/C o| o |21 - |12 - |oss| - |07
FZA M8 | A4/C o o |[100] - [40| - |18] - |10 A
FZAM101A4/C e o |80 - [70]| - |35 - |20 Ale
FZAM12 | A4/C o o |20 - [90]| - |50 - |35 Ale
fischer Zykon hammerset anchor ~ |FZEA 11 10 x 40 M8 e|(e| e (10[09|09|08(|08(07]07]06 |ETA08/0271 & cracked
FZEAN FEAIT2x40MI0 | @ [@ | o [ 18 (23| 18| 17|16 11|12 |09 [0601200 & @ | @0
= FzEAl 14x40M12 | [ @ | o (18|24 |18 |21 18] 14|15 10 ale| M
concrete
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Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report | Certifikate [Application
gvz | Ad C R30/F30 | R60/FB0 | RY0/FI0 (R 120/F 120 [approval no. *| A | FM
(1.4529)| ten- | shear| ten- |shear| ten- |shear| ten- |shear
sion sion sion sion
fischer Anchor bolt FAZ FAZ Il M8 e | e o 13|18 [ 12| 16|09 |13 |08 | 12 [ETAD5/0069 A cracked
E [FAZIIMT0 o|e| o |23(36|23[29|19]|22]|16/19 (09122008 o | e | and
|Fazimi2 ®|eo| o [40|63|40([48[32]|35]|28]28 Ao MO
E* FAZ I M1 o|e| o |94f117]77 |91 |60|66|52]53 Ao et
FAZ 1IM20 e | e 140]18.0(120|140| 90 (100 | 8.0 | 80 Ao
FAZ Il M24 e | e 21.0|26.0|17.0|20.0 (130|140 | 11.0|11.0 Ao
fischer High performance anchor ~ |FHII10B/S/H/SK | ® 02]03|02|03]|01]02]01]|01 [ETAD7/0025 cracked
FH/FHI ) FHIN2B/S/H/SK | ® 20 (20| 13|13 |06 |06 02|02 19022009 o and
:Emm: FHII15B/S/H/SK | ® 3232|2323 14141010 Ao Mo
FHILTBB/S/H/SK | ® 48| 48 |39 |39 |30 3026 |26 Ao el
ﬁ FHII24B/S/H/SK | ® 89 89|73 |73 |56)56]|48]|48 Ao
FHII28B/S/H/SK | ® 13.0 (139113 11.3| 88 |88 | 75|75 A
FHII32B/S/H/SK | ® 20.0)200| 163|163 | 126|126 | 10.8 | 10.8 A
fischer Concrete screw FBS FBS 8 o 08 | - [08]| - |902070000 cracked
FBS 10 ° R ~ - - 10 R 10 _1(25.06.2002) and
FBS 10 A4 ° B R (R I T R N T nom
cracked
concrete

Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...
A meets VdS requirements

Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...
A meets VdS requirements
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6.7.2 Applications in non-cracked concrete

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report | Certifikate [Application
gz|AM| C R30/F30 | RBO/FB0 | R90/FI0 |R120/F 120|approvalno. [ A | FM
(1.4529)| ten- |shear| ten- |shear | ten- [shear| ten- |shear
sion sion sion sion
fischer Bolt FBN FBNII 8 [ 1491189 [ 1.9 1.89 | 0.7% | 1.8% | 0.6% [ 1.1% [ETA-D7/0211 non-
m FBN 1110 ° 324 | 324 | 3.14 | 3.24 | 2.0 | 3.24 | 1.44 | 2.5 [(30.11.2007) cracked
T FB 1l 12 . 6.19 | 989|619 797 | 42% 614 | 280 | 5.1 | PBIV/BOZ concrete
FBN1I 16 ° 10.3(20.6%)10.3|17.4%| 7.8% [13.4%] 6.3% [11.3% ‘23_1414_300”
FBN 11 20 ° 20.3%(33.6%(19.9%(27.24(12.29|20.9| 8.4% |17.7%
FBN 8 A4 o 05| - (06| - (05| - - - |ETA-02/0037
FBN 10 A4 ° 13 - |13 - [ - | - | - [(1512.2008)
FBN 12 A4 . 8] - [s| - ]| -] - |- ?ZSSEE/S D;[]SUDJ
FBN 16 A4 ° 40 - 40| - |40 | - - - o
Upat EXA Express anchor EXA M8 ° 08| - 08| - | 07| - |05 | - [3268/10953 non-
EXAM10 ° 08| - o8| - |os| - | o8| - [(21.021996) cracked
EXAM12 o 08| - (08| - |o8| - o8| - concrete
Upat UPM 44 Injection mortar UPM 44 M8 o 19| - | 08) - | 03| - [015| - [3253/02913 non-
i |uPM 44 MI0 ° 45| - [21] - |10 - [o06| - |(10012002) cracked
UPM 44 M12 . 85| - |36 - |21 | - |15] - conerete
UPM 44 M16 ° 1356 - 64| - |40 | - |30 -
UPM 44 M20 ° 210 - | 100 - [60] - [45] -
UPM 44 M24 ° 300 - |140] - 90 | - 65| -
UPM 44 M30 ° 450| - |220| - [140| - [100] -
UPM 44 M8 A4/C ° ° 4.3 - |08 - |03 - [015 | -
6 UPM 44 M10 A4/C o ° 51 - |21 = 10 - 06| -
UPM 44 M12 A4/C ° [ noyf - 5.7 - 139 - |30 -
UPM 44 M16 A4/C o o 250( - |100] - 58 | - [40 | -
UPM 44 M20 A4/C ° [ 320 - [150] - 90 | - 60 | -
UPM 44 M24 A4/C o (] 450 - 220 - |130( - 90 | -
UPM 44 M30 A4/C ° [ 700 - |350| - (200] - [140]| -
fischer Injection mortar FIS V FISA M8 ° 1.9 - 0.8 - 03 - |015] - [3038/8141-3] non-
| Eac KRR O (s A M10 ° 45| - (21| - | 10| - 06| - |10.01.2002) cracked
e - FISAM12 o 85| - [38| - 21| - [15] - conerete
FISAM16 () 1356 - 64| - |40 | - | 30| -
. |FISAM20 ° 210 - | 100 - [60 | - [45 ]| -
ﬁ FIS A M24 ° 300 - |140] - 90 | - 65| -
FIS AM30 ° 4650| - |220| - [140] - [100] -
FIS A M8 A4/C ° ° 4.3 - |08 - |03 - [015 | -
FISAM10 A4/C o ° 51 - 21 = 10 - 06| -
FISAM12 A4/C ° [ nof - 5.7 - 139 - |30 -
FISAM16 A4/C ° ° 250 - |100] - 68 | - (40| -
FIS AM20 A4/C o [ 320 - [150] - 90 | - 60 | -
FIS AM24 A4/C ° o 450 - 220 - |130( - 90 | -
FIS AM30 A4/C o [ 700 - |350| - [200] - [140]| -
fischer Hollow-ceilling anchor FHY | FHY M6 o 10| - (045 - |028| - |02 | - |3566/3321 pre-
E FHY M8 ° we] - 1ol - lozs| - |os| - [21.06.2002) stressed
FHY M10 . 25| - |1es| - |s| - [ - hollow-core
concrete
slab
fischer Universal frame fixing FUR  |FUR 10) o|e 16 - 0.8 - 2-21.2-1204 non-
-SSR 102 ol e 16 - 14 0.8 (27.04.2009) cracked
FUR 107 o|e 16 - 16 0g | 37054711 concrete
(23.11.2001)

* Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...
' Angle of load 10° 2 Angle of load 70° 4 Angle of load 90° " Standard anchorage depth A meets VdS requirements

fischer ==
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6.7.3 For multiple fixings of non-structural applications and suspende ceilings

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report Certificate [Application
gvz | Ad C R 30/ R 60/ R 90/ R 120/ approval no. *
(1.4529)]  F30 F 60 F90 F120 A | FM

fischer Concrete screw FBS FBS 5 L] - - 0.2 02 902 070 000 suspended
FBS 6 o = - 05 03 (25.06.2002) ceillings
FBS 8 o - - 0.8 0.8

fischer Ceiling nail FON FDN 6/35 o 045 035 0.25 0.25 ETA07/0144 suspended

M-_— FDN 6/65 [ ) 045 0.35 0.25 0.25 (03.07.2007) ceillings

fischer Nail anchor FNAI FNAII6x 25 ° 06" | 0" | 05 | 0312 | ETAD6/0175 multiple
FNAII 6 x 25 M6 [} 0412 0.3"2 0312 0.3"2 (16.07.2008) fixings of
FNAII6 x 25 M8 ° 0412 0.3"2 03" 0312 non-
FNA 116 x 25 OF ° 032 | o2v2 | o2ma | g2 S;::Ts;a‘
FNATI6x 30 e|le| o 0912 0912 0,912 0717 Ui')ms
FNAI6 x 30 M6 eo|eo o 0412 D3)& 0:3]12 03"

R ‘ FNAII6 30 M8 ele| o | 042 | o3 | oz | ggn

fischer Hammerset anchor EA Il EAIIMB eo|e 0.6% 0.5 049 0.3% ETA-07/0142 multiple
EAIIM8 eo|e 0.9% 0.99 0.69 0.5% (06.02.2008) | A fixings of
EAIIMB x40 o|e 139 0.9 0.6 0.5% A non

E EAIIM10x 30 o|e 0.9¥ 0.99 0.9% 06 2 S;;JpCI‘\s:‘
EATIMIO o|e 189 1.59 09" 0.6 Ale| i
EAIIMI12 o e 2.3 2.3 2.0° 1.3% A|e

Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...

' The loads apply to the load directions tension, transverse tension and obligue tension at any angle with edge distances of at least 100 mm.

For smaller edge distances, reduced loads have to be taken into consideration according to approval ETA-06/0175, ETA-06/0176 and ETA-06/0177 and test report 6
no. PB Il / B-06-267

2 Permissible loading per fixation point. One fixation point can consist of a single anchor, a group of two with s = 50 mm or a group of four with s = 50 mm.

9 These loads apply to the load directions tension, transverse tension and oblique tension at any angle.

A meets VdS requirements
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6.7.4 Fixings in masonry

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report Application
oz |A4| € |R30/F30 | RBO/F60 | R90/F90 |R 120/F 120| approvalno.*
(1.4629)| ten- |shear| ten- |shear| ten- |shear| ten- |shear
sion sion sion sion
fischer Injection mortar FIS V FIS V M8 e |e 191 - |08 - (05| - | 04 - 721.3-1675 [Masonry KS 12, Mz 12,
FEmA FISVM10 o|e 40| - |18 - [10] - | o7 | - [ (14062009 HIz 12, KSL 12
k: FISV M12 ole sol - |27 - [1s] - |10 3356/0630-6 | with internal threaded
(21.06.2001) sockets (FIS E)
FISV M8 e e 1.0"]1.0")0.9"| 1.0"| 0.6"| 1.0" | 0.4V | 0.7" | Z:21.3-1675 Aerated concrete
FISVM10 ole 100107 09" | 1.0"| 06" 1.0"| 047 | 0.7 | (14.06.2005) acc. approval
FISVM12 oo 1.0"]1.0")0.9"| 1.0"| 0.6"| 1.0"| 0.4" | 0.7"
FISV M8 °o|eo 13711471 1.07(1.3%]0.6%| 1.0°| 047 | 0.97 Pg!‘qg%sgz
FISVM10 oo 1371471 1.0 1.3 [ 0.6”| 1.07| 0.4% | 0.97
FISVM12 ®o|eo 1371471 1.071.37]0.6%] 1.07| 047 | 0.97
Upat UPM 44 Injection mortar UPM 44 M8 o | e 19 - |08 - |05| - | 04 - 721.3-1649  [Masonry KS 12, Mz 12,
i i Wl |uPM 44 M0 o|e 40| - (18| - |10| - [o07 | - | (14062005 HIz 12, KSL 12
" UPM 44 M12 ol e sol - |27 - [1s5] - |10 3354/0620-5 | with internal threaded
(21.05.2001) sockets (FIS E)
UPM 44 M8 °o|eo 1.0"[1.0"0.8"|1.0"0.6"|1.0"| 0.4" | 0.7" | Z21.3-1649 Aerated concrete
UPM 44 M10 o|e 10"|1.0"|08"| 1.0"|0.6"| 1.07| 0.4" | 077 | (14.06.2005) ace. approval
UPM 44 M12 oo 1.0"]1.0")0.9"| 1.0"| 0.6"| 1.0"| 0.4" | 0.7" 3364/05205
UPM 44 M8 e 1371147 1.0 [ 1.3%] 0.6% | 1.07 | 0.4 | 0.97 (21.05.2001)
UPM 44 M10 oo 1371471 1.0 1.37] 0.67| 1.07| 0.4 | 0.97
UPM 44 M12 ®o|e 1.37[1.47(1.071.3%]| 0.67] 1.0| 04? [ 0.97
fischer Injection mortar FIS V FISV MB K12 x 50 o | e 0.20 - - - 7:21.3-1824 | Masonry Hiz 12, KSL 4
6 i LA A (FISVMEKI2x85 [ e | @ 0.30 0.20 0.10 005 | (03.07.2007)
- FISVMB K16 x 85 oo 0.80 0.70 0.40 0.08 3637/6345
FISVM10K16x 85 e |eo 0.16 0.10 0.03 0.03 (27.04.2007)
— FISVM12 K20 x 85 °o|eo 0.16 0.10 0.02 0.02
FISVMBK16x 130 eo|e 0.80 0.70 0.45 0.30 7:21.3-1824
FISVMIOKI6x130 | ® | ® 0.80 0.70 0.46 0.34 (03.07.2007)
FISVM12K20x130 | ® | ® W_Uq D.Hﬁ 0.63 0.36 3637/6345
FISVM12K20x200 | ® | ® 1.00° 1.00% 1.00% 1.00 (27.04.2007)
FIS VM8 K20 x 85 e e 0.10% 0.07% 0.04" 0.02"
FISVM10K20 x 85 oo 0.124 0.08 0.04% 0.03"
FISV M12 K20 x 85 ®o|e 0.12% 0.08" 0.04% 0.03%
* Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...
U hep=75mm
' hgg=95mm

max. loads in KS and KSL up to 1.40 kN possible
with internal threaded socket FIS E
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6.7.5 Fixings for claddings

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report Application
gvz | Ad C R30/ R 60/ R 90/ R 120/ approval no. *
(1.4529)| F30 F 60 F90 F120
fischer Universal frame fixing FUR | FUR 8 eo| e - - 08 - 7:21.2-1204 Claddings
AT RIS (FUR 10 ®o|e = - 08 - (10.04.2000)
B - -
fischer Frame fixing SXS SXS 10 e | e - - 08 - 7:21.2-1695 Claddings
= e (23.03.2001)
fischer Frame fixing SXR SXR 10 o | e - - 08 - 7-21.2-1862 Claddings
(S a— | (30.04.2008)
ETA-07/0121
(30.01.2009)

*

Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...

6.7.6 Fixing for tunnel applications

Designation Anchor type Material Max. permissible loads in case of fire [kN] Test report Application
gvz | A4 © approval no. *
(1.4529)
fischer Highbond anchor FHB II. FHB 118 x 60 C [} 1.0 PB Il / B-06-139 cracked
= o= |FHBII10x95C ° 17 and
FHBII 12X 120C . 28 ﬂﬂﬂ»craclked 6
FHBII 16X 160 C o 50 conerete
FHB1120x210C ° 12
fischer Anchor bolt FAZ FAZ8C o 12 PB Ill/B04-289 cracked
p— B [FAz10C ° 23 04.08.2003) and
FAZ 12C ° 32 non-cracked
FAZ 16C ° 62 concrete
fischer Nail anchor FNA Il FNAI6 x 30 M6 A4 /C | o 0.1 PBIIl/B07-114 multiple fixings
E i ‘ FNAII6x30A4/C o o 0.1 of non-structural
FNAII6x 30 A4 o 01 Efoctis 2006 A 0561 épPlications
ﬁ FNA 116 x 30 M6 A4 . 01 190 min)
FNAI 6 x 40 ° 0.1
FNA 116 x 40 M6 ° 0.1
* Detailed information about test reports and approvals please refer to: www.fischer.de/fixing systems/products/product online catalogue ...
fischer ==
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Corrosion

71 Basic principles

With the exception of noble metals such as
gold, silver and platinium, all metal materials
subjected to various atmospheric conditions
react with oxygen. As a result of this reaction
two phenomena occur.

1. The products of this reaction form an ini-
tial oxydized layer on the surface preventing
further corrosion. Thus forming a passivated
layer protecting the material from further
negative influencees. Due to this mechanism
metals with a less noble characteristic are very
quickly oxydized through contact with the air
and therefore have a very good long term
durability. Typical examples are aluminium,
chromium and titanium.

2. The products of this reaction are porous
and do not form a protective layer against
oxygen, water or carbon dioxide. This results
in a continuing corrosion process which leads
to complete break down of the material. An
example of this mechanism is rust due to cor-
rosion of iron in the air.

Metals referring to 1. do not require additional
corrosion protection. Carbon steels as descri-
bed in 2. require additional protection against
atmospheric attack in order to sustain their
long term performance.

7.2 Types of corrosion

/. Surface corrosion

The material’s surface is continually in contact
with the corrosive medium and corrodes at
a constant rate. The rate of corrosion can be
estimated over a certain duration of time and
therefore can be considered in the overall life
expectancy of the material. The best kown exa-
mple of this type of corrosion is zinc and air.

Table 7.1 Potential (in [V]) of various metals

/. Load corrosion - pitting and crevice cor-
rosion

Pitting occurs when the surface passivation (e.
g. aluminium or stainless steel) is damaged. In
the region of the initial attack very aggressive
zones are formed from which further damage
of the material occurs. Also as in the above
example when cracks or deposits are found
localized electrolytes lead to very extreme
corrosion.

/Il. Bimetallic corrosion

Bimetallic corrosion may occur when the
dissimilar metals (Table 7.1) are in electrical
contact in a common electrolyte (e. g. rain,
condensation etc.). If a current flows between
the two, the less noble metal (the anode) cor-
rodes at a faster rate than would have occured
if the metals were not in contact.

Alternativelly nobler metals can be protected
from corrosion by connecting them electri-
cally conductive to a less noble metal (typical
examples are aluminium anodes for steel
parts).

IV, Stress corrosion cracking

With stress corrosion cracking the agressive
medium is insufficient for the products of
corrosion to occur. A simultaneous presence
of tensile stresses and specific environmental
factors are required for this process to occur.
The stresses can be due to external or internal
imposed loading. Stress corrosion cracking is
extremely dangerous as visible indication is
not possible and therefore can lead to a spon-
taneous failure. A common form of this type of
corrosion is where austenitic stainless steel is
found in chlorine contaminated atmospheres
such as indoor swimming pools.

Aluminium Titanium Zinc Chromium Iron Tin Copper Silver Gold
-1.66 -0.95 -0.76 -0.74 -041 -0.14 +0.34 +0.80 +1.50
- ®
fischer
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7.3 Corrosion protection

Two basic measures are available for the pro-
tection of materials which may be subjected
to corrosion.

1. With suitable surface treatments of the
material an attack of the corrosive medium is
prevented. Examples of corrosion protections
of steel are coatings and zinc plating or hot-
dip galvanising. These methods are examples
of economical protective coatings. The long
term protection can only be achieved so long
as no surface damage occurs.

2. Choosing materials that prevent the onset
of corrosion is more effective than additional
protective coatings. A popular measure is to
add chromium or molybdenium. These addi-
tional materials insure long term performance
even in severe conditions.

Subject to the installation environment steel
anchors may be protected from corrosion by
various means. fischer uses two standard
protective coatings and further corrosion
prohibitive materials which are sufficient for
different applications. Should other national
regulations exist in your country these must
be taken into consideration as well.

/. Zinc plating

Due to the atmospheric conditions zinc forms
a dense layer on the surface which provides
further protection. In the electro-potential
table (compare Table 7.1) zinc is found to
have a considerably higher negative potential
than ironi. e. zinc is the lesser noble of the two
materials. These two phenomena make zinc
an ideal corrosion protection partner for iron
(technical: steel). This dense coating prevents
the direct contact of the corrosive medium
on steel. The lesser noble character of zinc
offers a so-called cathodic protection with a
self ,healing” effect. Sufficient corrosion pro-
tection is achieved even with small areas of
damage of the coating.

a) Galvanised zinc plating

Galvanising is carried out by an electro-chemi-
cal process where a thin zinc layer is attached
to the steel component. By controlling certain
reaction parameters (e. g. pH-Value, tempera-
ture, concentration...) a definite characteristic
in particular the coating thickness is possible.
The type of passivation dictates the long term
stability of the total coating. The darker the
colour the better the protection.

fischer products have a minimum zinc plating
5 um and yellow or blue passivation. This pro-
vides sufficient protection for transportation
even in unfavourable conditions, also for long
term protection for internal applications.

b) Hot-dip galvanising

Electro-chemical galvanising produces thick-
nesses of maximum 15 to 20 um. For greater
thicknesses where higher corrosion protec-
tion is required, further processes should be
considered.

Generally to provide greater coating thickness
(up to 80 um, in certain cases more) the steel
componets are dipped into liquid zinc (mel-
ting point 420 °C). Further treatments are not
required and therefore the product may be
used for the application. In certain cases due
to capilliary action, zinc is collected in areas
such as threads <10 mm which may influence
the functioning of the anchor. For these situ-
ations mechanical zinc plating (e. g. sheradi-
zing, Mc-Dermid-method) is used. Using this
process provides similar coating thickness and
thus similar protection as hot-dip galvanising.
Negative collection of zinc by using this pro-
cess is avoided. Hot-dip galvanised products
can be used for external applications with
reduced corrosion requirements. This provides
an economical alternative to stainless steels.

All fischer products with hot-dip galvanising
have a minimum coating thickness of 40 pm.

Status 05/2070
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/. Corrosion resistant steels

a) Austenetic stainless steels

As long term corrosion-free material the
construction industry uses a stainless steel
grade 316 (A4) such as the material number
1.4401 or 1.4571 and 1.4404 (Table 7.2
und 7.3 /1/) offering optimum corrosion pro-
tection for general environmental conditons
and also industrial atmospheres.

fischer standard products in stainless steel
are available in the material number 1.4401
(grade 316, classification A4, DIN EN
10 088). Further stainless steels are available
on request, e. g. material number 1.4571 and
1.4404.

b) Austenetic and ferritic steel

Another alternative material to the standard
A4 is the Duplex-steel 1.4362. Due to the
ferritic part in the material this “"A4” steel is
magnetic but with the same or better proper-

and 1.4571. The material is also integrated in
the approvals (by DIN EN 10 088).

The materials described above are not suita-
ble for chlorine contaminated atmospheres or
off-store applications.

c) Special alloying metals

Should austenetic standard stainless steels not
provide sufficient corrosion protection, special
materials may be considered. Examples of
where the previously described A4 stainless
steels are unsuitable are chlorine contamina-
ted atmospheres, traffic tunnels, power sta-
tions or water works. For applications such as
these the fischer Technical services depart-
ment can provide specific details for special
applications. Examples are solutions for fixings
in indoor swimming pools (chlorine contami-
nated atmosphere), using the following mate-
rial numbers 1.4529 or 1.4565 or titanium
anchors for power stations.

ties than the so far used steel types 1.4401

Table 7.2:
7 Steel grade according to corrosion resistance classes
Steel grade Structure Corrosion resistance class?
No. Short name Material number
1 X2Ci12 1.4003 F 1-light
2 X6Cr17 1.4016 F - light
3 X6CrNi18-10 1.4301 A II- moderate
4 X2CrNi18-9 1.4307 A II- moderate
5 X3CrNiCu18-94 1.4567 A II- moderate
6 XBCNiTi18-10 1.4541 A II- moderate
7 X2CrNiN18-7 14318 A II- moderate
8 X5CrNiMo17-12-2 1.4401 A Il - medium
4 X2CrNiMo17-12-2 1.0040 A Il - medium
10 X3CrNiCuMo17-11-3-2 1.4578 A Il - medium
" XBCrNiMoTi17-12-2 1.4571 A Il - medium
12 X2CrNiMoN17-13-5 1.4439 A Il - medium
13 X2CrNiN23-4 1.4362 FA Il - medium
14 X2NiCrMoCu22-6-3 1.4462 Fa IV~ strong
15 X1NiCrMoCu25-20-6 1.4539 A IV~ strong
16 X2CrNiMnMoNbN25-18-5 1.4565 A IV~ strong
17 X1NiCrMoCuN25-20-7 1.4529 A IV- strong
18 X1CrNiMoCuN20-18-6 1.4547 A IV - strong

1) F = ferritic
A = austenitic
FA = ferritic-austenitic (Duplex)

2) see table 7.3
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Table 7.3:
Material selection at atmospheric exposure

Influence Exposure Criteria and examples Corrosion resistance class
| ] mn v
SFO Dry U <60% X
Humidity, SF1 Rarely humid 60% < U <80% X
annual average value U of humidity SF2 Frequently humid 80% < U< 95% X
SF3 Permanent wet 95% <U X
Rural, urban
SCo Low M> 10 km X
U>0,1km
Chioride content Industrial area
p I”n“’;ﬁem' SC1 Medium 10km=M> 1 km X
istance 1 1om sea. . » 0.1km=$> 0,01 km
distance S from busy streets with use of de-icing salt
52 High sl X
L $<001 km
3 Wil Indoor swimming pools, X2
street tunnels
SRO Low Rural, urban X
Exposure with redox-active substances SR1 Medium Industrial area X!
(e.g. S02, HOCI; CI2, H202) o
) High Indoor swimming pools, X0
street tunnels
SHO Alkaline 9<pH X
SH1 Neutral 5<pH<9 X
pH-value at surface . »
SH2 Lightly acidic 3<pH<5h X
SH3 Acidic pH=<3 X
S0 Internal Heated or unheated internal X
space
- X SL1 External, exposure to rain | Free standing constructions X3
Pasition of constructional element i
SL2 External, roofed Roofed constructions X3
H ihlpd
gg | b Ventilated facades X
ambient air has access

The influence which results in the highest corrosion resistance class, is decisive.
Combinations of different influences do not result in higher requirements

1) The carrosion exposure could be reduced considerably by means of regular cleaning of accessible constructions or exposed to rain. This leads to a reduction by one

corrasion resistance class. With possible higher concentration of the substances on surfaces, a higher class must be chosen.
2) The corrosion exposure could be reduced considerably by means of regular cleaning of accessible constructions. This leads to a reduction by one corrosion

resistance class.

3) If the life span is limited to 20 years, and if pitting corrosion up to 100 pm is tolerable (no aesthetic requirements), a reduction down to corrosion resistance class | is

possible.

4) Inaccessible are constructions, whose condition can not, or only under complicated conditions, be controlled and if necessary can be rehabilitated only with

extraordinary investments.

References

/1/ German Approval Z-30.3-6 for corrosion resistant steel.
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Service / Contact

International Technical Service (Support) Contact us:

This Technical Manual gives you an insight

into fixing engineering in general, and into the 5

special products of fischerwerke in detail. The

Technical Data will show you the efficiency  fischerwerke

of the products when properly selected and GmbH & Co.KG

used under the defined parameters and ambi- Tel: +49 74 43 12-41 99

ent conditions. Fax:+49 74 43 12-89 89
Besides COMPUFIX design software, fischer-  e-mail: intsupport@fischer.de
werke also offers you their world-wide appli-

cation services. Our engineers will be pleased

to help you to solve your special application

problems. If you need support just contact our

local fischer representation. In case of a spe-

cial application problem please contact the

International Technical Service at the head-

quaters in Germany.

We also offer training seminars which, suited
to your individual needs and requirements, are
designed to back your confidence in fischer
products.

fischer ==
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Service / Contact

CC-COMPUFIX °
Design Software for anchors

Allows the design of the fixture (steel
plate) for different steel types considering

® For design of steel and nylon anchors various types of profiles

based on the CC-Method according to  ® Gives information on installation details
the fischer Specification or in accordance and makes the full text of European Tech-
with European Technical Approvals nical Approvals available

Design of chemical anchors with variable ~ ® Generates a detailed printout including
embedment depth in accordance with a scaled drawing of anchors and steel
the Technical Report TR 029 plate

For predominantly static and dynamic ® Offers the most up-to-date version
loads (pulsating and alternating) through LifeUpdate

Considers single anchors and groups of ~ ® Offers the unique function “REMOTE-

two to eight anchors

Allows the design of asymmetrical con-
nections

Permits bending of the anchors

Covers design of anchors made of zinc
plated and passivated steel, stainless

FIX®" which allows to exchange informa-
tion via Internet such as up/download of
projects, screenshots, text and compari-
son of applications

System requirements:

steel of the corrosion resistance class lll, ® I_BM compatible PC, recommended: Pen-
e.g. A4 and highly corrosion-resistant tium processor
steel of the corrosion resistance class IV. ® RAM:min 512 MB
eg. 14529 ® Graphic card: True colour (24/32 Bit)
® Minimum screen size: 1024 x 768 pixel
® (CD-Rom drive
® QOperating system: Windows 2000®,

Windows XP® (32Bit/62Bit), Windows
Vista® (32Bit/64Bit) and Windows 7®
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SalVIentec

Installationsystems

Pipe support system for the installati- fischer Installation Grid System —
on and mounting of pipes in commer- Flexible installation choices for
cial, industrial and residential buildings positioning machinery and equipment

® By using the fischer SaMontec Grid,
a separate installation level can be
constructed above the work space
Fast installation, low assembly costs

Highly flexible choices and options for
changing machine layout

User friendly media
New viewing facility to aid optical
designs

® Designed to support future alternations
to the existing grid system

® Design, planning and creation is

supported by qualified engineers from
Pipe clamps the technical sales support department

fischer SaMontec 3.0 design ® Continuous background
software fischer SaMontec calculations are permanently

sLens carried out to ensure overall
accuracy

® (Calculations for the complete
installation of pipe work systems o _
® An individual project

® Accurate dimension calculations . )
directory available

for different applications o -
® Live internet access facility

® Technical installation dimensions
to update current programme

for the fischer SaMontec system (pipe ) -
clamps, channels etc.) ® Multi-language facility to calculate

) : in one language and print in another
® All the entered data is processed using guag P

the actual values

fischer =
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A

Advanced Curtain wall Technique

fischer ACT system -
the key to new facade aesthetics

With its ACT System (Advanced Curtain wall
Technique), fischer offers architects and spe-
cifiers an innovative, high-quality, all-inclusive
system for fixing ventilated claddings of natu-
ral stone, cast stone, ceramic, fine stoneware,
HPL, fibre cement as well as point-fixed glass
facades.

Apart from
technical

and financial
advantages,
the ACT
System also
provides a

particularly
extensive
scope for
architectural
design. For
example,
ACT allows
the use of
natural stone facade panels from 20 mm in
thickness, free positioning of the anchor any-
where on the back face of the panel and easy
replacement of all or individual panels. Even
reveal panels can be attached with ease and
in many different ways. ACT's aesthetic high-

light is its undercut technology combined
with the FZP fischer zykon panel anchor,
which ensures that there are no visible fixing
elements at the joint.

Complete service
from a single source

The ACT System is ﬁ

not restricted to innovative
fixing pro-
ducts - this is §
only the start. ; :
Fixing specia- ’
lists at the ACT
Competence
Centres offer
architects,
specifiers and craftsmen comprehensive
support, from the planning stage and static
calculations through to on-time delivery to
the site. Their service also includes provision
of design software and instruction for users,
as well as advice in selecting the appropriate
fischer drilling machines.

ACT Service:

fischerwerke GmbH & Co. KG
Werk Salzstetten - Wolfacker 1
D-72178 Waldachtal - Germany
Tel: +49 74 43 12-45 53
Fax:+49 74 43 12-49 07
act@fischer.de - www.fischer.de
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fischerwerke

GmbH & Co. KG

D - 72178 Waldachtal
Tel: +49744312-0
Fax: +49744312-4222
www.fischer.de

ALGERIA

Haddad Equipment Professionnel
D6, Cité du Lycée

16012 Rouiba

Tel.: 00213 21 854905

Fax: 00213 21855772

E-mail: heprouiba@hotmail.com

AZERBAIJAN

CASPIAN INDUSTRIAL TRADING COMPANY .

Qurban Abbasova Street, 38 / 26
Baku - Azerbaijan.

Tel 0099412 4483826

Fax: 0099412 4483827

Mobile: 0099450-2505927

E-mail: sales@citco.baku.az

BAHAMAS
8 Micheal Herzog

P0.BOX CB-12383
Nassau / BS

Tel. 001 242 3250507
Fax: 001 242 323 4892

BANGLADESH

Abedin Equipment Ltd.

B 62, Kemal Ataturk Avenue

Banani, Dhaka - 1213

Tel.: 00880 2 881 8718-19

Fax: 00880 2 986 2340

E-mail: info@abedinequipment.com
ms.islam@abedinequipment.com

BARBADOS
D.B.W. INCORPORATED

ST. MICHAEL / WEST INDIES
Tel.: 001 246 438 7651
Fax: 001 246 438 7654

BELARUS
000, EKT"

Posthox 139

220005 Minsk

Tel.: 00380 563732535
E-mail: info@kew.hy

BOLIVIA
WAKO IMPORTAC.Y REPR

AV.CA#0TO/MEXICO NRO.464
Santa Cruz

Tel.: 00591 3343391 - 3321966
E-mail: wako@wako.scz.com

BOTSWANA
Cosmic

Plot 20733

Pharathe Crescent
Gaborone

Tel.: 00267 395 3327
E-mail: cosmic@botsnet.bw

CANADA
Wm. P. Somerville (1996) Ltd.

Fasteners For Construction

3964 Kitchener Street

Burnaby, BC V5C 3M2

Tel.: 001 604 298 36 22
001604 298 59 26

E-mail: wmp1996@telus.net
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Canadian Fasteners Hegedus Ltd.
1180 De Louvain Ouest
Montréal, Quebec HAN 1G5
Tel: 001514 381 3431
001514 3819987
E-mail: rbyford@ancragescanadiens.com

CHILE
AMERICAN SCREW DE CHILE LTDA.

CNO.A MELIPILLA 10338
9260042-Maipt

Santiago

Tel. 0056 2 440 7063

E-mail: mauricio.penaloza@amscrew.cl

COLOMBIA
INGENIERIA'Y REPRESENTACIONES S.A.

Calle 41 Norte No. TN-03

Cali

Tel.: 00572 3194020

Fax: 00572 448 2521

E-mail: gcomercial@inresa-col.com

COSTARICA
DISTRIBUIDORA ARSA

A.GUADALUPE 400MT.ES-475MT.SUR
San Jose

Tel: 00506 2854224

E-mail: lartavia@disarsa.com

CUBA
Cl. NEGINTER del Caribe LTDA

Mirarmar Trade Center, Edificio Santa Clara Oficina 133,
Calle 3raentre 76y 78

Ciudad de La Habana

Tel.: 0063 7 204 4145

E-mail: juancarlos@neginter.cu

CYPRUS
UNICOL CHEMICALS LTD

10.P.Demetrakopoulos Street

P.0. Box 25606

1090 Nicosia

Tel.: 00357-22663316 or 0035722667073

Fax: 00357-22667059

E-mail: ioannis@unicolltd.com
info@unicolltd.com
www.unicolltd.com

ECUADOR
PINO ARISTATA S.A.

Luis Urdaneta N 1909 y Carachi
Apartado Postal N 09-04-500
Guayaquil

Tel. 00593 228800

E-mail: principal@pinoaristata.com

EGYPT
Modern Machines & Materials Co.

23 EL Madina El Monawara St.

Mohandseen

Cairo

Tel.: 00202 33354771

Fax: 00202 37612387

E-mail: mmm.egypt@hotmail.com
enayatazab@hotmail.com

ESTONIA
Hekamerk 0U

Kadaka tee 185

12618 Tallinn

Tel.: 00372 677 6304
Fax: 00372 677 6301
E-mail: erkki@hekamerk.ee
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ESTONIA
Industek AS

Indutrade Company
Kadaka tee 131

12915 Tallinn

Tel.: 00372 666 2800
Fax: 00372 6140261
E-mail: tauri@industek.ee

ETHIOPIA
SUTCO Pvt.Ltd.Co.

Subcity Kirkos

K.04 Hno. New

Addis Ababa

Tel: 00251 115512758
Fax: 00251 11 5515082
E-mail: sutco@ethinoet.et

GEORGIA

IDEA Company
Chavchavadze ave. 50

0179 Tiblissi

Tel.: 0099532 914 727
E-mail: gochitashvili@idea.ge

GUATEMALA
FIJACIONES S.A.

8A CALLE 662 - ZONA 4
Tel.: 00502 23607406
E-mail: gustavo.herrera@edisa.com.gt

HONDURAS
Precursora Comercial S. DE R.L.

Edificio del Consulado de Austria
Apartado 372

Residencial el Pedregal

San Pedro Sula

Tel.: 0050 4559 7384

E-mail: precursoral@amnethn.com

ICELAND

Byko Ltd.

Breiddin

200 Kopavogur

Tel.: 00354 515 4000

Fax: 00354 5154149

E-mail: addi@byko.is
gudmundur@byko.is  (SaMontec)
www.byko.is

INDIA

BOSCH India Ltd.

RMB Complex, Power Tools

Hosur Road, Adugodi,

Bangalore - 560030

Tel.: 0091 8022992099

Fax: 0091 8022213706

Mobile: 0091 9845197313

E-mail: mohan.das@in.bosch.com
www.boschindia.com

IRAN
Abzarsara Co.

Bosch Power Tools Exclusive Distr.
148 Sanai St.

15866 Teheran

Tel: 009821888 13120 7

Fax: 009821883 0148 6

E-mail: arash.baghaie@abzarsara.com

IRAQ
Sakhar Group

GM : Eng. Farid M. Al-Hayali
Arrassat al-hindiya - Al Masbah
Baghdad

Republic of Irag

Tel.: 00964 740 014 4446
Mobile: 00964 790 190 5355
E-mail: sakhargroup@yahoo.co.uk
www.sakhargroup.com
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IRELAND

Masonry Fixings Services Ltd.
Unit 83

Cherry Orchard Industrial Estate
Dublin 10

Tel.: 00353 16426700

Fax: 00353 16 26 3493
E-mail: info@masonryfixings.ie
www.masonryfixings.ie

Chadwicks Ltd. (SaMontec)

Grafton Merchanting ROI

Ashfield

Naas Road

Dublin 22

Ireland

Tel.: 00353 1419 7500

Fax: 00353 14650 10 75

E-mail: finbarr.bennett@chadwicks.ie

ISRAEL
Ledico Ltd.

31 Lazarov St.

Rishon Le Ziyon

Tel.: 00972 39630000
Fax: 00972 3963 00 65
E-mail: yoav@Iedico.com

JORDAN
|zzat Marji Group

No. 10, Amer Bin Malek st. - Um Sumag
P.0. Box: 1945, Amman 11821, Jordan
Tel.: 00962 6 55 202 84

Fax: 00962 6 55 202 94

E-mail: fadi.marji@marii.jo
WWW.marji.jo

Bana Trading Co.

No. 116, Amer Bin Malek st. - Um Sumag
P. 0. Box: 1945, Amman 11821, Jordan
Tel.: 00962 (6) 55 222 67

Fax: 00962 (6) 55 191 21

E-mail: husam.juma@wanadoo.jo

KAZAKHSTAN

Zentr. Krepyoshnych Materialov (ZKM)
Satpaeva 90, 4 et, 24

KZ - 480046 Almaty

Tel: 007727 271 7747

Fax: 007727 277 7757

E-mail: ckm_ck@mail.ru

T00 Allianz Euro Group

M. Ghalilja Str. 24; Wohn. 1
KZ - 100022 Karaganda

Tel.: 007 7212 4336 72

Fax: 007 7212 4336 72
E-mail: market_holder@mail.ru

Lamed Ltd

Housainova 179

KZ -480060 Almaty

Tel.: 007 7272 492600 0.-932800
Fax: 007 7272 - 496560

E-mail: karataev@lamed.kz

KENYA

Alibhai Shariff & Sons Limited

P.0. Box 40382-00100

Nairobi

Tel.: 00254 202219965

Fax: 00254 20311392 / 2218103
Mobile: 0722 207622

E-mail: ajay@alibhaishariff.com
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LATVIA
Sia Indutek LV

Granita str. 26

LV-1057, Riga

Tel- 00371 7804949

Fax: 003717804948

E-mail: fisers.arvids@indutek.lv

SIA Multifikss

Slokas iela 52

LV 1007, Riga

Tel.: 0037167455195
Fax: 0037167612926
Mobile: 00371292 1238 5
E-mail: andris@multifikss.lv

LEBANON

Team-Pro SALL

Dora; Dora Trade Center

Beirut

Tel.: 00961 1249088

Fax: 00961 1249098

E-mail: teampro@terra.net.lb
Michel.Haddad@team-pro.info

8 LITHUANIA
UAB Augrika

savanoriu ave. 173

2028 Vilnius

Tel.: 00370 52640600
Fax: 00370 52685749
E-mail: Tomast@augrika.lt

MALEDIVES

M/S Sonee Hardware

Sonee Building

#7 |brahim Hassan Didi Magu
20188 Male

Tel.: 00960 333 6699

Fax: 00960 332 0304

E-mail: suhas@sonee.com.mv
WWW.SONEe.com.mv

MALTA

NVC Trading

3/9 Dr. Nikola Zammit Street
Siggiewi

SGW 3070

Tel. 00356 21 465 384
Fax: 00356 21462 337
E-mail: info@nvctrading.com

MAROCCO

Qutipro

53, Rue du Lieutenant Mohamed Mahroud

Casablanca

Tel: 00212 522 40 04 09
002125222471 21
00212 522 24 36 34

Fax: 00 212 522 40 82 34

E-mail: miri.mounir@outipro.ma

MOLDOVA
Altosan SRL

Siusev str. 78

2023 Chisinau

Tel. 00373 22222797

E-mail: iurie.orman@altosan.md

366 TisCher =

Status 05/2010



Service / Contact

MONGOLIA
Bosch

Chingeltei District, 6th Subdistrict
MSM Company Building
Ulaanbaatar 211213, Mongolia
Tel.: 00976-11-318138, 318 139
Fax: 00976-11-323 548

Mobile: 00976 -9909 6015
E-mail: sergelen@msmco.net

MOZAMBIQUE
Nova Vida Lda

Rua Paulino Santos Gil No 94
Maputo

Tel.: 00258 21 327370

Fax: 00258 21 327371
E-mail: info@novavida.co.mz

NAMIBIA

Werner Behnsen Enterprises
8, Kalie Roodt Str / Unit b
Northern Industrial
Windhoek / NAMIBIA

Tel: 00264 61234234
E-mail: wth@iafrica.com.na

PARAGUAY
FERRETERIA AMERICANA

MCALESTIGARRIBIA 111

Asuncion

Tel.: 59521492 021

E-mail: jcsosa@nuevaamericana.com.py

PERU
HAME

Av. Tomas Guido 239 Oficina 301 Lince
Lima

Tel.: 0051 4716067

Fax: 00514716067

E-mail: hame@speedy.com.pe

ROMANIA
SC PROFIX SRL

Calea Baciuluinr. 179/B
Cluj-Napoca

Romania

Tel.: 0040-264-455166

Fax: 0040-264-403060
Mobile: 0040-722372342
E-mail: office@profix.com.ro
www.profix.com.ro

SAUDI ARABIEN

Juffali Technical Equipment Company
P.0. Box 1049

21431 Jeddah

Tel.: 00966 266/ 2222 od 1528
Fax: 00966 2667 6308

E-mail: roland@eajb.com.sa

SOUTH AFRICA
Upat S.A. (Pty) Ltd.

P 0 Box 53059

2139 Troyeville
Johannesburg

Tel.. 0027 11624 6700
Fax: 0027 11 624 6760
E-mail: ideas@upat.co.za
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SRI LANKA

Diesel & Motor Engineering Co. Ltd

65, Jetawana Road

P0. Box 339

Colombo 14

Tel: 00941613 628

Fax: 00941449 080

E-mail: ranil.seneviratne@dimolanka.com
www.dimolanka.com

SUDAN
Dr. Nabil Electronics & Advanced Technology

Plot No. 14, Block No. 15

West Industries, New Industrial Area
Khartoum

Tel.: 00249-183-469583

Fax: 00249-183-462168

Mobile: 00249-9223-00033

E-mail: Rida.Rafael@DrNabilGroup.com

SWITZERLAND
SFS unimarket AG

Befestigungstechnik
Nefenstrasse 30
CH-9435 Heerbrugg
8 Tel.: 004171727 52 00
Fax: 0041717275219
E-mail: Befestigungstechnik@sfsunimarket.biz

SFS unimarket AG
Befestigungstechnik

Werkstrasse 4

CH-6020 Emmenbriicke

Tel: 0041412096500

Fax: 004141209 65 65

E-mail: ferronorm@sfsunimarket.biz

SFS unimarket AG

Befestigungstechnik

Blegi 14

CH-6343 Rotkreuz

Tel: 0041417982525

Fax: 004141798 25 55

E-mail: Befestigungstechnik@sfsunimarket.biz

SFS unimarket SA

Technigue de fixation

Rte de Grandcour

CH-1530 Payerne

Tel.: 0041 26 662 36 36

Fax: 0041 26 662 36 16

E-mail: Techniquedefixation@sfsunimarket.biz

SYRIA
Dallal Est.

P.0.Box 8303

Baron Street.

Aleppo-Syria

Tel.: 00963 933887722
E-mail: rdallal@cyberia.net.lb

TAIWAN
SPEED UNITED CORP.

Room 603, 6F-9, No. 3, Wu Chuan 1 Rd.
Wu-Ku Industrial Park
Hsien Chuang City
Taipei Hsien
Tel.: 00886 (2) 22900260
00886 (2) 22984499
Fax: 00886 910303120
E-mail: jay@speedco.net
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Yih Sui Metals & Tools Corp.
IstFl, No. 17, Ln 143
Chengte Rd., Sec. 3

Taipei

Tel.: 00886 (2) 25 92 2576
Fax: 00886 (2) 2695 4675
E-mail: yihsui@ms37.hinet.net

Long Jiann Industries Inc.
No. 1,23 alley 91 lane
Sec. 1 Nei Hu Road
Taipei Taiwan

Seven Technology Co. Ltd.
5F No. 25, Lane 38, Sec. 2
Jhongsiao Rd

Sanchong City County 241
Taipei Taiwan

TUNISIA
TEG Tunisienne Equipement General
43, Av Hedi Chaker
1002 Tunis
Tel.: 00216718 00297
00216717 95531
Fax: 0021671792 739
E-mail: habibsahnoun@tegnegoce.com

TURKEY
Bosch Sanayi ve Ticaret A.S

Maslak Polaris Plaza

Ahi Evran Cad. No.1

Kat: 22

34398 Maslak-Istanbul

Tel: 0090-212 33506 90

Fax: 0090-212 346 00 48

E-mail: mustafa.coskun@tr.bosch.com

UKRAINE
TOW ,SMK" Ukraina

Bulvar Lepse 16

04053 Kiev

Tel: 00380487 7316 16
E-mail: cmk-ua@mail.ru

AKSYUG SYSTEMA
Herojiw-Stalingradu-Strasse, 122
49033 DNIEPROPETROVSK

Tel. 00380/ 487941616
E-mail: aksyug@mail.ru

URUGUAY
PAMPIN'Y CIA

Valparaiso 1199

Montevideo

Tel.: 00598 29240608

E-mail: apampin@pampin.com.uy

JUAN GOLDFARB S.A

Rio Negro 1617

Montevideo

Tel.: 00598 29022606

E-mail: importaciones@goldfarb.com.uy

RECORD TOOLS S.A

Paysandu 951

Montevideo

Tel.: 00598 2902492

E-mail: rectools@netgate.com.uy

USA
JACK MOORE ASSOC., INC.

250, BARBER AVE.
WORCESTER MA 01606-2435
Tel.: 001 508 853 3991

Fax: 001 508 793 9864
E-mail: jmasales@quik-set.com
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UZBEKISTAN
Yuman Group Ltd.

Oybek Str. 24

700015 Tashkent

Tel.: 00998 71 3614602

Fax: 00998 71 3614610

E-mail: a.yulchiev@yumangroup.com
salavat.sharipov@yumangroup.com
salavatsh@inbox.ru

VENEZUELA

Impex

Zona Industrial La Morita 1

Av. Este Parcela 61, Galpon 02

Maracay

Edo Aragua

Tel.: 00582 432696291

E-mail: danielgigena@impex.net.ve
impex.net.ve
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