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Interface 3D

A userfriendly 3D visual interface

The new one |-Expert software allows you
to create 3D design models of all your
applications:

m Rectangular, circular, triangular base plates;

m Predefined applications such as safety
barriers, brackets, lamp post, metallic stand
for framework;

m Post installed rebar connections;

A logical and intuitive interface

The main menu guides you through the easy to
follow steps:

= Selection of the application,
m Definition of the dimensions of the base plate,

m Defintion of thee concrete base material and
the environmental conditions,

m Data input of combined forces ie : tensile,
shear, bending moment, torsion moment...

A userfriendly result display

From the resulting display, by using filter you
can select the optimal anchor, have access to
the resistance tables for the group of anchors,
the installation data and edit the calculation
sheet in PDF format.

You can also select one anchor and run the
manual and automatic optimisation program.




Custom mode

WITH THE CUSTOM MOD,
I-EXPERT HAS NO LIMITS

It gives the possibility to design applications
with unlimited fixings and defines the position
coordinates of each anchors

Calculation method

EUROPEAN CALCULATION METHOD

The new |-Expert software allows you to design
according to the following calculation methods :

m Design according to ETAG 001 Annex C
(Amended September 2010);

m Design according to Technical Report TRO29
(amended September 2010) for chemical
anchors with variable embedment);

m Design resistance to fire according to
Technical report TRO20;

= Design of anchorage under seismic actions
according to TRO45 technical report;

m Design rebar reinforcement according to
Eurocode 2, including the possibility to design
to fire and seismic actions (DTA 3/11-684).

Checking of the base plate thickness

FINITE ELEMENTS CALCULATION

[-EXPERT software offers the possibility of
creating a design model of the base plate using
finite elements in order to check that it is thick
enough to guarantee its rigidity.
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Foreword

The anchor design is carried out according to Method A of ETAG for metallic anchors - Annex C.

This method takes into account the direction of stresses, the different failure types. This method is very precise but as a
consequence of that demands a lot of time to make the design calculations.

In order to make the design calculation easier for our users, this technical guide proposes an approximate «method CC»
(Concrete Capacity). This method uses the technical specifications stipulated in the ETA's or the SPIT specifications based on the
assessment system of the ETAG.

General
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Anchor selection guide
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Type of anchors

Torque controlled expansion anchor - type A
The expansion is achieved by a torque acting on the screw or bolt, the intensity of the anchorage is controlled by this torque.

Hammer set expansion anchor - type B
The expansion is achieved by impacts acting on a sleeve or cone. In the case of the SPIT GRIP anchor, the sleeve is expanded by driving in the
cone, the anchorage being controlled by the length of travel of the cone.

Undercut anchors - type C
Undercut anchors are anchored by mechanical interlock provided by an undercut in the concrete. The undercutting can be achieved by hammering
or rotating the anchor sleeve into a drilled undercut hole, or by driving the anchor sleeve onto the tapered bolt in a cylindrical hole.

Bonded anchors - type D
Bonded anchors are anchored in drilled holes by bonding the metal parts to the sides of the drilled hole with a resin mortar. Tensile loads are
transmitted to the concrete via bond stresses between the metal parts and the resin, and the resin and the concrete face of the drilled hole.

Light weight plastic anchors
Plastic sleeves are expanded by hammering or screwing in the expansion element which presses the sleeve against the wall of the drilled hole. The
expansion element could be a nail or a screw.

ETAG

Part and application range for each anchor type

Suitahle anchors type ETA Guideline numbher Application range
TORQUE CONTROLLED EXPANSION ANCHORS ETAG n° 001 Part 2
R ® «actual» risk of loss of human life
UNDERCUT ANCHORS ETAG n° 001 Part 3 * serious economic consequences
HAMMER SET EXPANSION ANCHORS ETAG n° 001 Part 4 e affect fitness of the structure to fulfil its functions
BONDED ANCHORS:  «negligible» risk of human life
embedded parts may be threaded rod, internal ETAG n° 001 Part 5 © |ow economic consequences
threaded socket ® |ocalized damages
RESISTANCE UNDER SEISMIC ACTIONS TR n° 045 e Design of metal anchors for use in concrete under seismic actions
TORQUE CONTROLLED
EXPANSION ANCHORS
UNDERCUT ANCHORS ETAG n° 001, Part 6
HAMMER SET EXPANSION ANCHORS
BONDED ANCHORS
BONDED ANCHORS TRO29-Design method e Design of bonded anchors
RESISTANCE TO FIRE TR n° 020
. TR n° 023
BONDED ANCHORS : ) Technical Report for post-installed
Post-installed rebar connections .
Rebar Connections
BONDED A_NCHORS : ETAG n° 029
for masonries
LIGHT WEIGHT PLASTIC ANCHORS ETAG n° 014
LIGHT WEIGHT PLASTIC ANCHORS ETAG n” 020
ETAG options
Option = Cracked Non C20/25 C20/25 | One value Frk Cer Ser Crmin Smin Design
n° and non cracked only to Fri according method
cracked only €50/60 to
direction
1 . . . . . . .
2 ° . . . . ° ° A
3 . . . . . . .
4 . . ° . . . ° B
5 ° ° . . .
B . ° ° . ° C
7 . ° . . . ° °
8 . . . . . . . A
9 . ° . . . ° .
10 . . . . . . . B
11 o ° o ° °
12 . ° ° . ° C
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Design method according to ETA guideline

General

For the design of anchorages according to method A of the guideline ETAG 0001, the safety concept of partial safety factors shall be applied at the
ultimate limit state. It shall be shown that the value of the design action 84 does not exceed the value of the design resistance Ry

Principle of partial safety concept

Case of ultimate limit state Case of serviceability limit state

Mean ultimate resistance Mean ultimate resistance

Ru,m |:{U,FT'I
R=Ry.m (1-+k.v) Ri=Ry m (1-k.v)
Ra=Ry/ Tm Design resistance
YF
8.=S.. 7, Hrec=F;*g
d=vk- IF .
Design load (ELU) S4=S. Vr
Sq
S Actual load i VF Sy Actual load i TF

Different types of failure mode

According to the method A of the guideline ETAG 0001, the proof of the resistance must be carried out for each following types of failures in
tensile and shear load. The purpose of differentiating these failure modes, is to be able to apply an appropriate safety factor as a function of the
specific failure mode.

Tensile load

==

== |

Concrete cone failure Pull-out failure Splitting failure Steel failure

Shear load

Concrete edge failure Steel failure Pryout failure




LY/ B

Design actions

Type of loads

Static or quasi-static loads

LOAD

[ TIVE

The static or quasi-static loads are dead
loads of the element fixed, permanent and
variable actions as wind, snow ...

Dynamic loads

PULSATING SHOCK % ALTERNATIVE

A
BRAE

The dynamic loads are variable actions in
time with @ medium or high amplitude. For
example, motor vibration, regular shock ...

Some dynamic loads could be considered as
quasi-static loads (wind ...).

SEISMIC

TIME

The seismic loads are calculated using the
acceleration spectrum of the seismic zone,
according to Eurocode 8.

Design action calculation

The design actions for tensile and shear load in the ultimate limit state are calculated according to Eurocode 2 or 3.

= In the simplest case

(permanent load «G» and one variable load «Q»), the design load is calculated as follows:

Sd=135x6+15x0

The factor 1,35 and 1,5 are the partial safety factor applied on the action.

For simplification, in this book we have adopted the safety factor : V¢ = 1,4:

= Other cases

Sd = v:Sk

with e = 1,4
Sk=G+0Q

The variable loads can be influenced by wind, or / and snow.
To calculate these actions in ultimate limit state, we will take the most unfavourable of the following actions combined.

Details on Eurocode 1 for the loading codes.

ULS. 1.356G + 1.50s + 1.2W
1.356G + 15W + 1.3 Yo 08
1.35G + 1.56n + 1.3 %Yo 08

Symhbols: G = permanent load
@g = imposed load
W = wind load
Sn = snow load

Wo= 0,77 or all premises, except record offices and parking.
If the basic variable action is the snow, Vg is increase by 10%
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Seismic performance categories C1 and C2

The seismic performance of anchors subjected to seismic loading is categorized by performance categories C1 and C2. Seismic performance cate-
gory C1 provides anchor capacities only in terms of resistances at ultimate limit state, while seismic performance category C2 provides anchor
capacities in terms of both resistances at ultimate limit state and displacements at damage limitation state and ultimate limit state.

Table below relates the seismic performance categories C1 and C2 to the seismicity level and building importance class. The level of seismicity is
defined as a function of the product aq.8, where aq is the design ground acceleration on Type A ground and S the soil factor both in accordance with
EN 1998-1.

The value of ag or that of the product aq.8 used in @ Member State to define thresholds for the seismicity classes may be found in its National Annex
of EN 1998-1 and may be different to the values given in Table below. Furthermore, the assignment of the seismic performance categories C1 and
C2 to the seismicity level and building importance classes is in the responsibility of each individual Member State.

Category C1 for non-structural applications Alternative tests in cracked-concrete (crack widths 0,5 mm)
— Tests of increased severity with varying crack widths, simulating
Category C2 for structural and non-structural applications earthquake (crack widths 0.8 mm)

Recommended seismic performance categories for metal anchors

Very low! 2;,.5<0,05g No additional requirement

Low® 0,05g<ag5<0,10¢g c1 C1Y or C2¢

> Low 2;,.5>0,10g c1

The values defining the seismicity levels are may be found in the National Annex of EN 1988-1.
Definition according to EN 1998-1:2004, 3.2.1.

ag = design ground acceleration on Type A ground (EN 1998-1:2004, 3.2.1),

S = soil factor (see e.g. EN 1998-1:2004, 3.2.2).

C1 for Type 'B' connections (see TRO45 §5.1) for fixings of non-structural elements to structures

C2 for Type ‘A’ connections (see TRO45 § 5.1] for fixings structural elements to structures

I Buildings and structures that normally are not subject to human occupancy (e.g., equipment storage sheds, barns, and other agricultural
buildings) and that do not contain equipment or systems necessary for disaster response or hazardous materials..

Il Most buildings and structures of ordinary occupancy (e.g., residential, commercial, and industrial buildings) except those buildings
contained in other categories (less than 300 people, building high < 28 m).

Buildings and structures that:

e Have large numbers of occupants (mare than 300 people, building high > 28 m) e.g., high-rise office buildings,sports arenas, and
m large theaters...

e Shelter persons with limited mobility (e.g., jails, schools, andsome healthcare facilities);

e Support lifelines and utilities important to a community's welfare;

e Contain materials that pose some risk to the public if released.

Buildings and structures that:
vV e Are essential to post-earthquake response (e.g., hospitals, police stations, fire stations, and emergency communications centers)
* House very large quantities of hazardous materials.
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Terminology

Symbols used

10

Actions
Sk Action on the anchor at the serviceability limit state (ELS)
Sd Action on the anchor at the ultimate limit state (ELU)

Resistance of the anchor

Rum Mean ultimate resistance

Rk Characteristic resistance

Rd Design resistance

Frec Recommended resistance

Type of load

N Tensile force (Nsd, Nru,m, Nak, NRdp, Nrds, Nrde, Nrec)
V Shear force (Vsd, VRum, Vak, VRds, VRdc, Vrec)

F Oblique force (Fsd, Frum, Frk, Frds. Frdc, Frec)

M Bending moment (Mg, MRec)

Anchors

hef Effective anchorage depth

hnom Embedment depth in the concrete

ho Drilling depth

d Thread diameter

do Drilling diameter

dr Clearance hole diameter in the part to be fixed

dnom External diameter of the anchor

L Total anchor length

lo Threaded length

Tinst Required setting torque

tix Thickness of the part to be fixed

Rrmin Minimum thickness of base material

Distances

S Distance between 2 anchors

Ser Spacing for ensuring the realisation of the characteristic resistance
Smin Minimum allowable spacing

Crnin Minimum allowable edge distance

Corn Edge distance for ensuring the realisation of the characteristic tensile resistance

Concrete and steel

fem Average concrete compression strength

fox Characteristic concrete compression strength
fuk Characteristic steel ultimate strength

fyk Characteristic yield strength



Design resistance .I7lll'

Calculation of the design resistance

. . . o Lo o . ©

The design value of resistance Rq, in any direction and for all type of failure, is calculated from the characteristic resistance and the partial 3

safety factor. 5

R Rk with Ry : characteristic resistance of the anchor o
d= ™ . partial safety factor depends on the type of failure

Characteristic resistance

» The characteristic load of the anchor for concrete cone failure, in any direction, is calculated from the average value of the mean failure load
for the single anchor, without the effect of spacing and edges. The characteristic load corresponds to the 5% - fractile of failure loads for the

level of confidence (90%).

Frc = (1- k.v) . FRum

This calculation depends on number of tests (k) and the variation coefficient of tests (v)
Example : for a number of tests equal to 10 anchors, we can take k = 2,568.

m The characteristic load of steel failure are calculated as follows :

© For tensile load: © For shear load:

Nrk.s = Ao.fuk [N] Veks = 0,5.As.fuINI

Ag: min cross section [mm2] As: stressed cross section [mm?]
fuk: min tensile strength IN/mm2] fuk: min tensile strength IN/mm2]

Calculation of partial safety factor

= For concrete cone failure: yve = yc . y1 . 72
ve: Partial safety factor for concrete under compression :ye = 1,9
v1: Partial safety factor taking account of the scatter of the tensile strength of site concrete.
y1 =1 for concrete produced and cured with normal care (EUROCODE 2 chap. 7)
ye. Partial safety factor taking into account of the installation safety* of an anchor system

Tensile load:

va = 1 for systems with high installation safety*,

va = 1,2 for systems with normal installation safety*,

v2 = 1,4 for systems with low but still acceptable installation safety*.

Shear load:
ye=1

= For steel failure: yvs

Tensile load: Shear load:
S = 2214 oy = 1051 05 with f < B00 N/mm? and fy/fu < 0,8
Ms =/ Ms ™ fy/fu

L4 YMs = 1,5 W|th fuk > 800 N/mm2 or fyk/fuk > 0,8

(*) Installation safety means the influence of installation defects, such as diameter of drilled hole, cleaning of the hole, intensity of anchorage and
striking the reinforcement during drilling.

11
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In this guide, we use the calculation method SPIT-CC (Concrete capacity). It is a simplified method extracted from the method A as detailed in
the Annexe C of the ETA guideline.

Design method CC

Pull out failure Concrete cone failure Steel failure

12

Nrd,p = NO%ap . fo NRdc = NOggc . fo . Ws. Wen NRds  Design resistance at the
ultimate limit state for steel
[-1) failure [-1)
2 0 i i 0 : g [x]
= N Rd,p Design resistance for pull-out NYRgc Design resistance at the =
5 failure ultimate limit state for one 5
N anchor without influence of v
‘» fo Factor taking into account the spacing and distance from the ®
@ concrete strength edge concrete @
— |
o2 fo Factor taking into account the o
‘B concrete strength =
= . =
@ Ys Factor taking into account the @
| ] influence of spacing o
r WeN  Factor taking into account r
the influence of distance from
the edge concrete
Nga = min(Ngg,p ; Npo,c ; Npa,s)
Bn = Nsd / Nrd
Concrete edge failure Pryout failure Steel failure
VRdc = VORdc . fo . fpy . Wscv Vedep = VPAdep - fo . Ws. PN VRds  Design resistance at the
ultimate limit state for steel
failure
\Orqc  Design resistance at the ultimate VDRd,Cp Design resistance at the
@ limit state for one anchar placed at ultimate limit state for pryout a
g Cunin from edge concrete failure g
(1] . - (1]
-la; fo Factor taking into account the fp Factor taking into account the "J,'
- concrete strength concrete strength -
[/, ] wn
E fp,v Factor taking into account the Ys Factor taking into account the E
. influence of shear loading direction. influence of spacing '
[1-} [1-}
@ Ws.cv Factor taking into account the WeN  Factor taking into account @
ﬁ influence of spacing between anchor the influence of distance from ﬁ
and edge distance. the edge concrete
Vrd = minCWga,c ; Vnd,cp 5 Una,s)
Bv = Vsg / VR
= =
K- Bn = Nsd/Npg < 1 8
= =
£ Vsg / Vpg < 1 £
— = < —
= Bv = Vsg / VRd =
E E
(] Bn+ Py 1,2 (]

The anchor is suitable for your application



Combined load

The combined load Fsq with an angle a. is obtained by:

Fsqd = \/ (Nsg)2 + (Vgg)2 a = arctan (Vsg¢/Nsg)

with Nsg: action in tensile direction (Nsq = Fsq X cos o
Vsg: action in shear direction (Vsq = Fsq x sin o)

To verify the resistance for a combined load with the method CC, we proceed as follows :

= the tensile resistance: Bn = Nsg / Npg < 1
= the shear resistance: Bv = Vsq/ VR < 1

= the combined load with the following interactive equation: pn + Bv < 1,2

Using CC methodology

N,
‘f“ Fes
o
>V,
BN
A
10+~
\\
1 \\
\\\\me— By <1.2
T N
\
\
€ \
\
\
02+ \
\
T W
0.2 1.0

This simplified method is based on the principle of Method A from ETAG — Annex C, without taking into account splitting and pryout failure. This
method was simplified to retain as much as possible of the ETAG method, whilst including as much of the latest approach as possible.

In this technical guide, for each product covered by the calculation method CC, you will find 4 pages:

» Pages 1/4 and 2/4 give the general technical data on the product and the performance of the product

» Pages 3/4 and 4/4 contain data to design according to this method.

Page 3/4 gives the design resistance Rd for each type of failure, Page 4/4 gives the factors (Ws, Wcn et Wscy) to be used in the
this data is calculated with the characteristic resistance (R and calculation for concrete cone failure in tensile and shear load to take
the safety partial factor (ym) given in the ETA (if the anchor has CE into account the influence of spacing and distance from edge.

marking), or from the product evaluation according to ETAG carried
out by SPIT.

P — TRIGA Z XTREM

EHIGAZ XTREM ey -‘T’If

General

13
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“7’,’- Using CC methodology

Photocopy this form and insert figures for your calculation

Project Description :

SHEAR LOAD

Ultimate design action Usy

TENSILE LOAD

Ultimate design action Nsg

Edge concrete failure
Pull-out failure (do not take into account for group of anchors
s without edge infuence)

O Non-cracked concrete VB4 for Cmin =
O Cracked concrete Concrete class : fo
NOqq.p Shear direction : By
Concrete class:

Nrd,p = NORa,p X fo

Distance C : Edge distance in the direction of shear load, otherwise

the edge distance in the direction perpendicular to shear load

Case of single anchor fastening

C= C/Cmin = Yscv=
Case of 2 anchors fastening

C= C/Cmin = Ws cv =

S= S/Cmin =

Case of 3 anchors fastening

v 3.c+S;+S,+S3+...+5, 4 | C
s-cve 3.n.Crin \‘ Cmin

C=
51 = Yscv =
S2 =
S3 =

VRd,c = VORde X fo X fov x Ws_cv

Concrete cone failuree | | Pryout failure

VORd.cp
Concrete class: fo |
Spacing and edge distance Reduction factor
s1= e
s2 = WYso
83 = Yo
C1= Yo
Ce= Yean
C3= Yean
C4 = Yean

Nrd,c = NORd,o X fo X Ws1 X.... X Psa X Yoan X ... Vadep = VoRd.ep X fb xWet X.... xWPs3 XPean X ... X Yean

Steel failure Steel failure

Ultimate design resistance Npq Ultimate design resistance Wpq
Nrd = min(Nga, ; Npa,c ; Nra,s) Vrda = min(Vgac ; Vra,cp ; Una,s)
BN =Nsdg/Nrg <1 Bv=Vs4/Vrs <1
CCOMBINED LOAD:

Bn+ Py <1,2%

*If bN + bV>1,1, we recommend you to check the result with the EXPERT SOFTWARE or to call our technical support




Example:

SPIT TRIGA Z V12 anchor

Project: Design actions per anchor: c 2

Concrete : 25 Mpa — Non cracked concrete # #
) ) Nsg = 17,8 kN

Thickness of base material: 200 mm Ves = 1.75 kN

L = 1500 mm Lg = 750 mm se= 0 @

S1 =165 mm So =220 mm , |s 4 |

No edge distance # #

SR P> = 100 kg " s ]

TENSILE LOAD SHEAR LOAD

Ultimate design action Nsg Ultimate design action Usy

Edge concrete failure
Pull-out failure (do not take into account for group of anchors
s without edge infuence)

[x] Non-cracked concrete \Og4c for Cmin =
[ Cracked concrete Concrete class : fo /
NOrg,p Shear direction : By /
Concrete class: Distance C: Edge distance in the direction of shear load, otherwise
Nrd,p = NORa,p X fo

the edge distance in the direction perpendicular to shear load

Case of single anchor fastening

C= C/Cmin = Ys cv=

Case of 2 anchors fastening
C= C/Cmin = Yscv= /
S= S/Cmin =

Case of 3 anchors fastening

w 3.c+S;+S,+S3+...+5, 4 | C
s-cve 3.N.Crnin \‘ Cmin

C=
51 = Yscv =
52 =
S3 =

Vad,c = V0o X fo X fpv x Ws_cv

Concrete cone failuree | | Pryout failure

VDFId,cp

Concrete class: C20/25 f | 2
Spacing and edge distance Reduction factor
s1 =165 mm Y1 0.84
S2 =220 mm Weo 0.96
s3=/ Wso /
C1=/ Yoin |y
ce=/ Yean |/
C3=/ Yesn |/
C4=/ Wean |

Nad,c = NORde X fb X We1 X.... X Ws3 X Wein X ... X Pean VRdep = VoRd.ep X fb xWet X.... xPs3 XPean X ... X Wean

Steel failure Steel failure

Ultimate design resistance Npg Ultimate design resistance gy

Nra = min(Nga,p ; Nro,c ; Npa,s) Vrda = min(Vga,c ; Vra,cp ; URa,s)

Bn=Nsd/Nrg <1 092 | Bv=Vsg/Vrs <1
COMBINED LOAD: 092 + 0.04 =096 < 1.2
Bn+ By <1,2% Hhe TRIGA Z V12 anchor s suitable for Hhis applicotion

*If bN + bV>1,1, we recommend you to check the result with the EXPERT SOFTWARE or to call our technical support

15
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Example:

]m I‘ SPIT FIX Z A4 M10 anchor with minimum embedment

Project: Design actions per anchor:
Crack concrete - class C20/25 Ngg = 2.5 kN

Thickness of base material: 200 mm Vsg = 3 kN

S= 105mm

Gy =100 mm

G2 =100 mm

TENSILE LOAD SHEAR LOAD

Ultimate design action Usy

Ultimate design action Nsg

Edge concrete failure
Pull-out failure (do not take into account for group of anchors
s without edge infuence)

O Non-cracked concrete VB4 for Cmin = 65 mumnm

Cracked concrete Concrete class : fo 1.0
NOqq Shear direction : By 2.0
Concrete class: fp Distance € : Edge distance in the direction of shear load, otherwise

Nnd,p = NDRd,p X fo the edge distance in the direction perpendicular to shear load

Case of single anchor fastening

C= C/Cmin = Yscv= /
Case of 2 anchors fastening

C= C/Cmin=1.5 Ys oy = 1.28

S= S/Cmin=1.6

Case of 3 anchors fastening

v 3.c+S;+S,+S3+...+5, 4 | C
S.ov* 3.n.Crin \‘ Cmin

C=
51 = Yscv = /
S2 =
S3 =

VRd,c = VORde X fo X fov x Ws_cv

Concrete cone failuree | | Pryout failure

VORd.cp

Concrete class: C20/25 f, | 2
Spacing and edge distance Reduction factor
s1 =105 mm W1 0.92
2=/ Yoo /
s3=/ Wso /

C1 =100 mm Yon | 1.0
C2 = 100 mm Yeen | 1O
C3=/ Yesn |/
C4=/ Wean |/

Nrd,c = NORd.e X fo X We1 X.... X Ws3 X Wein X ... X Pean Vadep = VoRd.ep X fb xWet X.... xPs3 XPean X ... X Yean

Steel failure Steel failure

Ultimate design resistance Ngpg Ultimate design resistance Wpq
Nrd = min(Nga,p ; Npa,c ; Nra,s) Vrda = min(Vgac ; Vra,cp ; Una,s)

BN =Nsdg/Npg <1 0.62 | Pv=\Vsd/Vre <1
COMBINED LOAD: 0.62 +0.50 =1.12< 1.2
Bn+ Py <1,2% the FIX Z A4 M10 anchor s suitable for this application

*If bN + bV>1,1, we recommend you to check the result with the EXPERT SOFTWARE or to call our technical support



Example:
SPIT EPOMAX M12 anchor (with MAXIMA rod)

Project: Design actions per anchor:
Non-cracked concrete - class C20/25 N9y = F9sq x cos (55°) = 26 x cos (55°) = 14,9 kN
'thlclflngss of base material: 350 mm then per anchor Nsg = 14,9 /2 = 7,45 kN
= mm H o) H o)
Ci =170 mm VOsg = F9sq x sin (55°) = 26 x sin (55°) = 21,3 kN
Co=170 mm then per anchor Vsg = 21,3 /2 = 10,6 kN
An oblique load F9sq = 26 kN with F9sq = 55° is applied in the v

middle of the base plate

TENSILE LOAD SHEAR LOAD

Ultimate design action Usy

Ultimate design action Nsg

Edge concrete failure
Pull-out failure (do not take into account for group of anchors
s without edge infuence)

[x] Non-cracked concrete \Or4c for Cmin = 65 munw
O Cracked concrete Concrete class : C20/25 fo 1.0
NOrq,p Shear direction : By 2.0
Concrete class: Distance C: Edge distance in the direction of shear load, otherwise
Nrdp = Nap X fy

the edge distance in the direction perpendicular to shear load

Case of single anchor fastening

C= C/Cmin = Yscv= /
Case of 2 anchors fastening
C=1270 C/Cmin= 309 Ws cv = 318

§S=130 S5/Cmin=2.36
Case of 3 anchors fastening

w 3.c+S;+S,+S3+...+5, 4 | C
s-cve 3.N.Crnin \‘ Cmin

C=
S1= Yscv = /
52 =
S3 =

VRd,c = VORdo X fo X fpv X Ws_cv

Concrete cone failuree | | Pryout failure

VDFId,cp

Concrete class: C20/25 f | 2
Spacing and edge distance Reduction factor
s1 =130 mm W1 0.79
s2=/ Yoo /

s3 = / \1152 /

C1 =170 mm Yon | 1.0
C2 =170 mm Yean | 1O
C3=/ Yean | /
C4=/ Yean | /

Nad,c = NORdce X fb X Ws1 X.... X Ws3 X Wein X ... X Pean VRdep = VoRd.ep X fb xWet X.... xPs3 XPean X ... X Wean

Steel failure Steel failure

Ultimate design resistance Npg Ultimate design resistance gy

Nra = min(Nga,p ; Nro,c ; Npa,s) Vrda = min(Vga,c ; Vra,cp ; URa,s)

Bn = Nsd/ Nrg <1 0.25| Bv=Vsg/Vrg <1
COMBINED LOAD: 0.25 + 0.60 = 0.85< 1.2
Bn + By <1,2F the EPOMAX M12 anchor s suitable for this application

*If bN + bV>1,1, we recommend you to check the result with the EXPERT SOFTWARE or to call our technical support
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-‘7”’- Concrete

Concrete strength

Concrete is classified according to its compressive strength which is based on the classification per strength measured on cylinders as indicated
in the NF EN 206-1 standard. For information, the table below gives an equivalence between the characteristic values and average strength on
cylindrical and cubic specimens in Mpa.

C 16/20 B16 16 20 20 25 24
C 20/25* B20 20 25 25 31 29
C 25/30 B25 25 30 30 37 36
C 30/37* B30 30 37 37 46 43
C 35745 B35 35 45 45 56 53
C 40/50* B40 40 50 50 62 59
C 45/55 B45 45 55 55 69 65
C 50/60* B50 50 60 60 72 68

* The most usual classes

Field of usage: cracked or non cracked concrete

Concrete can be considered as cracked for many reasons. According to the ETA Guideline, we must verify if the concrete is cracked or non
cracked by calculation of stresses in the works or part of the works serving as the base material (ETA Guideline - Annex C - §4.1) :

O +0r<0
OL:  Stresses in the concrete induced by external loads, including anchors loads
Or:  Stresses in the concrete due to restraint of instrinsic imposed deformations

(e.g; shrinkage of concrete) or extrinsic imposed deformations (e.g. due to displacement of support or temperature variations). If no
detailed analysis is conducted, then or = 3N/mm? should be assumed, according to Eurocode 2.

If there are no details available to make the above calculation, use the table below.

Nevertheless, it is the responsibility of the designer to check the status of the base material (cracked or non cracked).

Deflected elements (slabs, longitudinal beam, firder, purlin) in reinforced concrete X
Deflected elements (slabs, longitudinal beam, firder, purlin) in prestressed concrete X
Outside wall of a building in not reinforced (according to BAEL) or with reinforced skin X
Outside wall of a building in reinforced concrete X
Inside wall of a building X
Angle or edge post X
Inside post X
Base plate paving X
Keying areas of a building made from prefabricated elements X
Ends of deflected elements (ex: projected balcony noses) X
Tanking X




Concrete .l7lll'

The following are examples of non-cracked locations in simple structures (issue from the technical report n® CEN/TC250/SC2/WG2 “effect of
cracking” published by CEN.

Solid slahs, heams - simply supported

A B

General

— _ I
ey
<
o
A B A A-A B-B
0.15L 0.15L
- L N Non-cracked concrete
Solid slabs, heams, ribbed floors - Continuous
0.25L1 0.25L2 0.25L2 0.25L3
N B ]
Ayl oyt A
0.15L1 0.15L1 0.15L2 0.15L2 0.15L3
B L1 B L2 L3 Non-cracked concrete
Cantilever slabhs
N B
B -
ﬂ y A=A g Non-cracked
concrete
0.25L
L
B-B
Cantilever heams
n
I Non-cracked
concrete
A
0.25L &
o
B L N A-A
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“7’,’- Other base substrate

Solid concrete blocs B120
Rc = 13,5 N/mm2 - 20x20x50 (cm) — NF EN 771-3

=% Hollow concrete block type B40,
v not rendered or rendered
Rc = 6,5 N/mm? — 20x20x50 (cm) — NF EN 771-3

Perforated clay bricks
type ECO-30, not rendered or rendered
Rc = 3.7 N/mm# — 57x20x30 (cm) - NF EN 771-1

Engineer clay bricks Murbric type T20,
not rendered or rendered
Rc = 14.5 N/mm2 — 20x24x50 - NF EN 771-1 Plasterboard Lafarge type BA13

. et BA10 + polystyren — NFP 72-302

« Clay bricks " Aerated concrete
£ Rc =55 N/mm? 22x10x5.5 (cm) NF EN 771-1 Mvn = 500 kg/m? — NF EN 771-4

Steel mechanical properties

Mechanical characteristics

The steel properties are determined by : - the tensile strength fu (N/mm?),

- the yield strength fyc (N/mm?).
Zinc coated steel : the standard NF EN 20898-1 gives the characteristics of studs and screws depending on the grade of steel.
Stainless steel : the standard NF EN 25100-0 gives the stainless steel characteristics.

Mechanical characteristics Steel Grade Stainless Steel grade A1, A2 & A4
3.6 4.6 438 5.6 5.8 6.8 88 109 128 0 |

Min. tensile strength. fu (N/mm?) 330 400 420 500 520 600 800 1040 1220 500 700
Min yield strength. fy (N/mm?) 190 240 340 300 420 480 640 940 1100 210 450

800
600

Minimum Failure loads (kN) - Iso metric thread to NF EN 20898-1

Nominal Thread Nominal Steel Grade Stainless Steel A4 grade

hread o ph S g 46 | 48 56 58 68 88 108 129 [ ]

(mm) mm | Agmm? Minimum failure load
16 035 127 0420 0510 | 0530 0640 0660 0760 1020 | 1.320 | 1550 | 0.640 | 089 | 1.020
20 04 007 0680 0830 0870 1040 1080 1240 1660 2150 2530 | 1.040 @ 145 15660
o5 045 339 | 1120 1360 1420 1700 1760 @ 2030 @ 2710 @ 3530 @ 4140 | 1700 237 | 2710
30 05 503 1660 2010 2110 2510 2620 3020 4020 5230 | 6140 | 2510 352 | 4.020
35 0.6 678 | 2240 2710 2850 3390 3530 4070 @ 5420 7050 @ 8270 | 3390 @474 5420
40 0.7 878 | 2900 3510 3690 4390 4570 5270 7020 9130 | 10700 | 4330 615 | 7.020
5.0 0.8 142 | 4690 5680 5980 7100 7380 8520 11.350 14800 17.300 | 7100 994 | 11.350
6.0 1.0 201 | 6630 8040 8440 10.000 10400 12100 16100 20900 24500 | 10.000 | 14,07 | 16.100
7.0 10 08.9 | 9540 11600 12100 14.400 15000 17.300 23100 30.100 @ 35.300 | 14400 @ 20,23  23.100

8.0 1.25 36.6 12.100 | 14.600 | 15.400 | 18.300 | 19.000 22.000 | 29.200 | 38.100 | 44600 | 18.300 | 25,62 | 29.200
100 1.5 58.0 19.100 | 23.200 | 24.400 | 29.000 | 30.200 @ 34.800 | 46.400 A 60.300 | 70.800 | 29.000 | 406 | 46.400
12.0 1.75 84.3 | 27.800 | 33.700 35.400 | 42.200 | 43.800 50.600 67.400 | 87.700 | 103.000 | 42.200 | 59,01 | 67.400
14.0 2.0 115.0 | 38.000 | 46.000 | 48.300 | 57.500 | 59.800 | 69.000 | 92.000 | 120.000 | 140.000 | 57.500 | 80,5 | 92.000
16.0 2.0 157.0 | 51.800 | 62.800  65.900 78.500 | 81.600 | 94.000 125.000 163.000 192.000 | 78.500 109,89 |125.000
18.0 2.5 192.0 | 63.400 | 76.800  80.600  S6.000 | 99.800 |115.000 159.000 =200.000 234.000 | 96.000 134,4 |159.000
20.0 2.5 245.0 | 80.800 | 98.000 |103.000 122.000 127.000 147.000|203.000 255.000 299.000 (122.000 171,5 |203.000
22.0 2.5 303.0 |100.000 121.000|127.000 152.000 158.000 182.000|252.000 315.000 370.000 [152.000 212,1 |252.000
24.0 3.0 353.0 |116.000 141.000 148.000 176.000|184.000 212.000 293.000 367.000  431.000 [176.000 247,17 |293.000
27.0 3.0 459.0 152.000 184.000  193.000 230.000 239.000  275.000 381.000 477.000 560.000 (230.000 321,3 |381.000
30.0 35 561.0 |185.000 224.000  236.000 280.000 |292.000 337.000 466.000 583.000 684.000 |280.000 4 392,7 |466.000
33.0 35 694.0 |229.000 278.000 292.000 347.000|361.000 416.000 576.000 722.000  B847.000 |347.000 485,8 |576.000
36.0 4.0 817.0 |270.000 327.000 343.000 408.000 |425.000 490.000 678.000 885.000 | 997.000 |408.000 571,89 |678.000
39.0 4.0 976.0 |322.000 390.000  410.000 488.000 | 508.000 586.000 810.000 1020.000 1200.000/488.000 683,2 |810.000




Dimensions:

torque wrench sockets / nuts / washers

v/

NUTS dimensions for torque wrench sockets

>

Washers: dimensions of the washers used with SPIT Products

Units

NUTS NUTS
according to DIN 934 | according to NF EN I1SO 4032
(mm) Sw e M Sw e M ©
M6 10 15 | 5 10 | 11,05 5,2 &
ms 13 15 65 13 | 14,38 6.8 =
M10 17 19,6 8 16 17,77 8,4 (L)
M12 19 219 | 10 18 | 20,03 | 108
M16 24 277 13 24 | 2675 148
M20 30 346 16 30 | 32,95 18
m24 36 | 416 19 3 | 3955 215
M30 46 531 @ 24 46 | 50,85 | 256
WASHERS special WASHERS
acconding to NF EN 10 7091 (used with SPIT TRIGA 2 A
(mm) d2 dh s d2 t [ da t s
MG 12 66 | 16 18 6.7 2 18 6.3 2
ms 16 90 | 16 20 8,7 2 22 8,2 2
mM10 20 110 | 2 26 10,5 3 28 105 | 3
M12 24 135 25 30 12,5 3 30 123 | 3
M16 30 175 | 3 40 16,7 4 -
mM20 37 220 3 45 20,7 4
m24 44 | 260 4 - - -
M30 56 330 4 - -

Length: 1 mm = 0,1 cm = 0,0394 in (pouce)

Force: 1 kN =100 daN = 1000 N ~
Tkg=9,81N
1 N = 0,2248 Ibf (livre-force)

100 kg

1 Mpa = 10 bars
1 N/mm2 = 149,2 Ibf/in? (pound-force per square inch)

Conversion table

Concrete compressive strength:
1 Mpa = 1 N/mm2 = 10 kg/cm?

METRIC IMPERIAL Factor conversion

Units ‘ Symbols ‘ Units ‘ Symbols ‘

Concrete strength

newton per N/mm2 (=Mpa) livre-force per Ibf/in® (=psi) 1 Ibf/in2 = 0,00689 N/mm? 1 N/mm?2 = 145,0 Ibf/in?

square millimeter square inch

Tightening torgue

newton-meter | Nm | pound-force foot | Ibf/fe |1 Ibf ft = 1,356 Nm |1 Nm = 0,738 Ibf ft

Mass

ton t pound Lb 11b=0,00454 ¢t 1t=220,261b

ton t ton Ton 1ton=1,016¢ 1t =0,9842 ton

kilogram kg pound Ib 11b=0,4536 kg 1kg=2,204Ib

Force

kilonewton kN ton-force ton f 1 ton f = 0,10036 kN 1 kN = 9,9640 ton f

kilonewton kN pound-force Ibf 1 Ibf = 0,004448 kN 1 kN = 224,8 Ibf

newton N pound-force Ibf 1 Ibf = 4,448 N 1 N =0,2248 Ibf

Length

meter m foot ft 1ft = 0,3048 m 1 m = 3,2808 ft

centimeter cm inch in 1in=2,54cm 1 cm =0,3937 in

millimeter mm inch in 1in =254 mm 1 mm = 0,03937 in

Area

square millimeter | mm? | square inch in? |1in? = 645,16 mm? |1 mm?2 = 0,0015 in?

Temperature

Celsius degree °c | Fahrenheit degree | °F 1°F = (9/5 °C + 32) | 1°C = 5/9(°F - 32)
0°C=32°F 30°C=86°F
10°C =50 °F 40 °C =104 °F
20°C=68°F 50 °C =122 °F
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Corrosion / Atmosphere

Choice of steel guality according to atmosphere

Atmospheric corrosion is linked to ambient atmosphere. The agents combined themselves to air components. The mixture of
oxygen, moisture and industrial pollutants, mainly chlorous and sulphurous, attacks and destroys metals and alloys. We can indicate
6 principal types of atmosphere.

Zinc deposit =~ Hot dip galvanized = Stainless steel
TYPES OF ATMOSPHERE 3 i .
5-10 ym 45 pm mini A4
Clean rooms, heated in winter without condensation. Housing
DRY L . . [ ] [ ] [ ]
- inside, air-conditioned rooms.
[—]
@
=
HUMID Rooms subjected to condensation, warehouses, stores, cellars... O ® [ )
Housing in temperate climate and a long way from large cites and
RURAL 19 1n temp gwey o o o o
factories (country).
Housing in towns with one or more factories emitting smoke
URBAN no _ . g o o o
w creating atmospheric corrosion.
>»
—
2
Factories and their surroundings significant atmospheric corrosion
INDUSTRIAL S and sheir su 9s 819 P O O o
(depending on industrial process).
Atmosphere of seaside or on sea. High corrosion due to presence
ATM?]%II.’THERE of relatively high humidity combined with certain contents of sea O (] ®
salt in the air
Source : NFA 91-102 - Metal surface [ Quality not suitable for the medium

O Get into touch with us
® Possible use

Choice of steel guality according to contacts hetween materials

Electrolytic corrosion may occur when two different metals are in contact with each other. This creates an electrolytic action which causes the
gradual destruction of one of the elements.

Metal of the part to Metal of the fixing

be fixed Stainless steel Galvanised steel Zin coated steel Zink alloy Lead Brass
Stainless steel ° A ) A M A
Galvanised steel € ° ° o ° €
Zinc coated steel €« ° [ ° o €«
Mild steel € A A ) ° €
Aluminium alloy € A A ) ° 0
Zinc alloy €« ° [ ) [ ) €« €«

® Possible contact between the two metals € Metal of part to be fixed is attacked A Metal of fixing is attacked



Solutions for corrosion “7’1’-

Goatings and corrosion resistance

General

Type of coating

7 5000
1800 <
1600
1400 I
’IEUU Stainless steel

(3160
Dacromet 500
grade B (8- 10 m)

1000 ’
g00 >

Sherardisation

Exposure time to saltspray (hours)

(35 m)
600 Dacromet 500
grade A (5-7 m)

0 Sherardisation

40 (20 ml
Hot dip galvanised
200 (70 m)
(electrogalvanised
0 with thickness coating 5-7 m)

Tahle of principal stainless resistance

X2 CrNi 19-11 14306 |Z3CN 18-10 304L | 1.4306 X2 Cr Ni 18-09 2352 304-512 | X2 CrNi 18-11 A2L
Z3 CN 19-11
X5 CrNi 18-10 14301 | Z6 CN 18-09 304 1.4301 X5 Cr Ni 18-09 2332 304-515 | X5 CrNi 18-10 A2
Z7 CN 18-09
X10 CrNi 18-8 14310 |Z11 CN 17-08 ~302 | 1.4300 X12 Cr Ni 18-09 2330/31 | 302-525 | X10 CrNi 18-09 A2
Z11 CN 18-08
Z12 CN 18-09
X4 CrNi 18-12 14303 | Z5CN 18-11 305 1.4303 X5 CrNi-18-11 305-519 | X8 CrNi 18-12 A2
XBCrNiTi 18-10 14541 | Z6 CND 18-10 321 1.4541 X10 CrNiTi 18-08 | 2337 321-512 A3
X5CrNiMo 17-12-2 14401 |Z6CND 1712 316 1.4401 X5CrNiMo 18-10 | 2343 316-516 | X5CrNiMo17-12 A4
XB CrNiMoTi 17-12-2 | 14571 | Z6 CNDT 17-11 316 Ti |1.4571 X10CrNiTi 18-10 | 2334 320-517 | X6CrNiMoTi17-12 A5
X2 CrNiMo 17-13-3 | 14404 | Z3CND 17-12 316 L |1.4404 X2CrNiMo 18-10 | 2353 316-512 | X2CrNiMo17-12 A4L
X2CrNiMoN17-13-3 | 14406 | Z3CND 17-11 AZ A4L
X3CrNiCu 18-9-3 14560 | Z4 CNU 19-08 FF A2
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-‘7”’- Fire resistance

Reference document : the test has been performed according to the following document « Evaluation of Anchorages in Concrete concerning
resistance to fire "Technical Report TRO20" published by EQTA, with standardised fire curve (ISO 834).

The design value resistance under fire exposure Raitn = Rigitn /ym s usually the safety factor for resistance under fire exposure ymyi = 1.

The design value of resistance under fire exposure does not deal with the mechanical design at ambient temperature. So, the fire proof must be
done in addition the design at ambient temperature.

For more details, concerning the design method for the determination of the duration of the fire resistance of anchorages in cracked and non
cracked concrete according to ETAGOO1, you could refer to the technical report TR 020.

The table below gives characteristic resistance under fire exposure (Ry i in kN) established from test results.

Anchor type Dimension Reference Steel characteristic resistance under fire exposure Npis i
approval Nai,s, (kM) Npis,5 (k) Nus,i (k) Nus,i (k)
30 min. 60 min. 90 min. 120 min.
SPIT TRIGA Z M6 Fire resistance 0,9 0,6 0,4 0,3
type E, U, TF included in
g ETA 05/0044 28 21 13 0.8
M10 45 3,3 2,1 1,5
m12 17,6 11,4 5,3 2,2
M16 32,8 21,3 9,8 41
M20 51,1 33,2 15,3 6.4
SPITFINZ M8 Fire resistance 0,9 0,7 0,5 0,4
M10 included i 14 11 0.8 0.6
ETA 99/0002 ’ ' ’ ’
M12 4,7 3,5 2,2 1,5
M16 8,8 6,4 41 2.9
SPIT FIX Z-A4 M8 Fire resistance 4,9 3.2 1,5 0,7
M1 included in 77 1 04 1
0 ETA 04/0010 : 5 ' '
M12 11,3 8,2 5,1 3,5
M16 21,0 15,2 9,5 6,6
SPITFIX Il m8 CSTB Test report 1.5 1.2 0,8 0,7
n° RS05-158/E
M10 2,4 1.9 1.3 1,0
M12 47 3,3 1.9 1,2
M16 8,6 6,1 3,6 2,2
M20 13,5 9,6 5,6 3.4
SPIT GRIP / GRIP L M6 CSTB Test report 1,0 0,7 0,5 04
n°® RS05-158/G
m8 1,7 1.3 0,9 0,7
M10 1.8 1.4 1,0 0,8
m12 2,5 2,0 1.4 1,2
M16 4,7 3,7 2,6 2,2
SPIT EPOMAX M8 CSTB Test report 2.3 1.1 0,6 0.4
with studs (grade n° RS05-158/B
5.8 minimum) m1o 3.6 1.7 1.0 0,6
M12 8,5 3,5 2,0 1,2
M16 13,5 6,5 3,7 2,2
M20 21,0 10,2 5,8 3,5
m24 30,0 14,7 8.4 5,0
M30 45,0 22,0 14,0 8,0
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SPIT laboratory .l7lll'

At Spit we have our own laboratory to test all types of fixings in any base material. This laboratory is used for new product development, approvals
and quality control.

Our laboratory is accredited by COFRAC in accordance with programme 39.2 «testing of mechanical anchors - Part 2 : Expansion Anchors». Tests
for metal anchors in concrete are carried out in accordance with ETA Guide no.001 «European Technical Approval for metal anchors in concrete».

General

To carry out these tests, the laboratory is equipped with high performance test benches able to apply pull out loads up to 80 tonnes. Shear tests,
long term load tests, pulsating load tests, tests in static cracks from 0.3 mm to 0.5 mm, tests in dynamic cracks are also carried out on this
equipment.

Pull out equipment test

Oven to test the behaviour at high temperature chemical resins Equipment for creep test
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mlr Chemical fixings in ceiling

FIKINGS OF REBARS AND THREADED STUDS M8 TO 20 IN CEILING USING CEILING CAP AND MEASURING CONNECTOR

= Resin injection (EPOBAR for rebars or EPOMAX for studs) with measuring connector
= Cap introduction into drilled hole

= Installation : the rebar or the stud is maintained by the cap blades

FINKINGS OF THREADED STUDS M8 TO M20 IN CEILING IN USING SIEVE

r'D_
Characteristics of these sieve and installation data :
Stud Min. support Hole Hole depth  Stud length Internal | Sieve length  Sieve codes Cap Cap
dimension  thickness = diameter inserted into diameter of types codes
sieve the sieve
(mm) o (mm) ho (mm) L. (mm) ¢ (mm) L; (mm)
M8 120 15 80 10 12,5 75 63400 W5 63460
M10 130 15 90 10 12,5 85 63400 W5 63460
M12 160 18 110 15 15 105 63410 W7 63470
M16 175 22 125 50 20,5 120 63420 W10 63480
M20 220 28 170 65 26 165 63430 W13 63490
g1
? % The design resistances for stud dimensions M8 to M20 in ceiling are reduced by 20 % for anchoring with resin.

1 - Drill a hole according to the diameter and the selected depth
2 - Carefully clean with metal brush
3 - Remove the dust by blowing with air pump

|
e

4 - Cut a length of screen corresponding to the length L; of the table

above and insert the cap.

9 - Insert the threaded stud in the cap and push it into the sieve to the
length I of the table above

6 - Fill the remaining volume of sieve with resin.

7 - Insert the assembly in the hole until the cap locks itself in the hole

Push the stud by hand with a twisting motion through the cap to the
bottom of the hole. A slight excess of resin should emerge.

@

w

Observe loading and tightening torque times.
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Rebar design ‘|7’lr

Design calculations in compliance with eurocode 2

The reference anchoring length is calculated according to Eurocode 2 rules and in compliance with the ETA, according to technical report TR
023 concerning post-installed rebar connections, to transfer the stress to the ultimate limit state of the concrete reinforcing bar Npg.

General

CALCULATION METHOD

i : Fra  Ultimate resistance (N)
Calculation of reference anchoring length Ly, rqd:

ﬂ mfer‘ (mm]
L,rqd = _Fro fue  Bond stress (N/mm?)
1.0 -fog depending on concrete strength
Calculation of design anchoring length Log: a2  Influence of minimum cover ol i :
Los = 2. 05. L 07<02<1) ,
o = Ghe e 09+ Fhrad o8 Influence of confinement by C, :
Calculation of coefficient a2 transverse compression — |<_ a ,
5 . . 1
taking the influence of the cover into account: (ad=1] _+_ .r_'k !
0a2=1-0,15Cy-2) /0@ a Distance between rebars (mm) C_| |
Cy=minla/2 : ¢1 : c) ¢, c1 Cover thickness (mm) f '
Determination of minimum anchoring length L min: Lorqdmax reference anchoring length
Lb,min = max (0,3.Lb,rgd max ; 10 @ ; 100 mm) for the maximum ultimate load

The anchoring length used must be the maximum value
(Lod ; Lb,min).

M) In the absence of edge distances, and spacing distances greater than or equal to 7 @, coefficient a2 equals 0.7.

HA bar diameter 8 10 12 14 16 20 25 32

Distance between rebars > 7.8 56 70 84 98 112 140 175 224

Adhesion design calculations

FIELD OF APPLICATION

With SPIT EPCON C8 and SPIT EPOBAR resins, the adhesion design calculations can be used to determine the anchoring lengths in the case of
application without influence of edge or spacing distances.

Tensile tests are generally performed on site to validate the minimum anchoring lengths (see p 118 - 135).
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e——lE = TRIGA Z XTREM
m’r ﬁf‘?——i zinc coated steel versionj¥;

High security, high performance
fixing for use in cracked mmgmi h.!q 2& Q

and non-cracked concrete ETA ption 1- U5/0044
Technical data
Anchor size Min. | Max. thick. [Min. thick. Thread | Drilling | Drilling Clearance, Total | Tighten | Code
anchor | of part to | of base 'diameter depth |diameter diameter anchor | torque
depth | be fixed | material length
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (Nm)
hes i Bimin d ho do ds L Tinst
VB-10/5 5 65 050673
V6-10/20 50 20 100 M6 70 10 12 80 15 050674
EB-10/50 50 117 050675
d VB-12/1* 1 65 050677
V8-12/10 10 80 050678
V8-12/20 20 90 050679
V8-12/50 50 120 053001
EB-12/20 60 20 120 M8 80 12 14 99 25 050681
EB-12/35 35 114 050683
APPLICATION E8-12/55 55 134 050684
- EB-12/95 95 174 050685
= Safety critical Ioad; V10-15/1% 7 75 050687
= Overhead crane rails V10-15/10 10 a5 050688
= Steel columns and walkways V10-15/20 212 105 050689
= Wall plates V10-15/55 55 140 053003
= Safety rail E10-15/20 70 20 140 M10 90 15 17 114 50 050691
E10-15/35 35 129 050692
E10-15/55 55 149 050693
E10-15/100 100 194 050694
V12-18/10 10 105 050696
V12-18/25 25 120 050697
MATERIAL V12-18/55 55 150 053004
WolticesoBBNFENeOBOR1 2185 | 80| 2 980 W2 | 105 | 6 | 20 | 12| 0 | oo0eos
* Threaded stud : E12-18/65 85 172 050701
class 8.8 NF EN 20898-1 E12-18/100 100 207 050702
= Nut : class 8 NF EN 20898-2 V16-24/10 10 130 050704
= Wascher . V16-24/25 25 145 050705
V16-24/50 50 170 050710
F152|T4 8s per NF A37501 E16-24/25 | 100 | 25 | 200 | M16 | 131 | 24 | 26 | 159 | 120 |050708
= Sleeve : TS37-a BK extended as E16-04/55 55 189 050707
per NF A48341 E16-24/100 100 234 050708
= Expansion cone : 35 MFGPb V20-28/25 o5 170 050711
= Expansion sleeve : 355 MC E20-28/25 125 25 250 M20 157 28 31 192 200 | 050712
as per NF EN 10-149-2 E20-28/60 60 227 050713
= Protection : min. zinc coating 5 pm E20-26/100 100 £67 050714
TF V8-12/16 60 16 120 M8 80 12 14 85 25 050686
TF V8-12/26 60 26 120 M8 80 12 14 95 25 053002
TF V10-15/27 70 27 140 M10 90 15 17 105 50 050695
TFV12-18/40% 80 40 160 M12 105 18 20 130 80 050715
INSTALLATION E12-18/0% 80 - 160 | M12 | 105 | 18 - 120 | 80 | 050669
E12-18/A% 80 - 160 M12 105 18 - 162 80 050703
E12-18/QC* 80 - 160 M12 105 18 - 178 80 050671
:W * Do not belong to ETA

Anchor mechanical properties

Anchor size M6 M8 M10 M12 M16 M20

fuc (N/mm2)  Min. tensile strength 800 800 800 800 800 830

fu (N/mm?)  Yield strength 640 640 640 640 640 660

Sequ (MM?) Equwalent stressed cross-section 39,2 761 1088 1753 3354 5002
bolt version

Equivalent stressed cross-section

2
Seq,t (MM?) threaded stud version 35,2 61,8 82,0 1041 1833 277,83
We (mm3)  Elastic section modulus 12,7 31,2 62,3 1092 2775 5410
MO.s (Nm)  Characteristic bending moment 12,2 30,0 59,8 1048 266,4 5388

M (Nm) Recommended bending moment 5.8 12,4 24,8 43,5 110,7 2160




TRIGA Z2 XTREM

LY Mzinc coated steel version

Special products

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/6 to 6/6).

54 @re 20 : u | I B EShamn il R
32 for M12
230 E12-18/A A E12-18/QC TF = countersunk head

7.0 for M8

7.0 for M10

_ —

E12-18/A 34 2.4% Not recommended
’ *(30< a <45°)

E12-18/QC 4,0 1.0 0,5 g
TF VB8-12/16 E
TF VB-12/26 c
T ————— i i i i i (1]
TFV10-15/27 The resistance given for the bolt version with the same diameter can be used y
TF V12-18/40 O
[
@©
=
[&]
Q
=

Ultimate (NRu,m, VRu,m) and characteristic loads (Npk, VRr«) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR
Non-cracked concrete Cracked & non-cracked concrete
het 50 60 10 80 100 125 Type V/T Vmaym 292 41,7 680 957 159,0 2282
NRru,m 182 275 459 544 1036 1244 VRk 259 386 588 833 1416 2060
NRk 16,0 199 360 342 619 859 Type E Vrum 200 262 431 570 116,0 1359
Cracked concrete VRk 15,7 22,0 36,4 52,0 110,0 1249
het 50 60 10 80 100 125
NRu,m 15,1 203 333 50,3 885 1133
Ngk 115 148 265 366 704 90,1
Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN
* *
Npg = Nrx *Derived from test results Vpg = Va
YMc YMs
TENSILE SHEAR
Non-cracked concrete Cracked & non-cracked concrete
hes 50 60 70 80 100 125 Type V/T Vg 20,7 308 470 666 1133 1648
NRgg 10,7 132 240 228 413 573 Type E VR4 12,6 176 291 416 880 999
Cracked concrete wis = 1,25
het 50 60 70 80 100 125
NRd 7,7 9,9 17,7 244 470 601

rec ZM *Derived from test results Viec = VL
Y™ . YF Y™ . YF
TENSILE SHEAR

Non-cracked concrete Cracked & non-cracked concrete
het 50 60 70 80 100 125 Type V/T Vrec 148 220 336 476 809 1177
Nrec 7,6 9,5 171 16,3 295 409 Type E Vrec 9.0 12,5 208 297 629 714
Cracked concrete vv=14;yms =125
hef 50 60 70 80 100 125
Nrec 55 7,0 12,6 174 335 4289

=14 =15
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TRIGA Z XTREM

zinc coated steel versionEJ[;

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

- Pull-out resistance

NOgq,p Design pull-out resistance

Non-cracked concrete

hes 50 60 70 80 100 125
NOgq,p (C20/25) - 13,3 - - - -
Cracked concrete

hes 50 60 70 80 100 125
NOpq,p (C20/25) 3,3 8 10,6 - - -
we=15

- Concrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

=

NOgg ¢ Design cone resistance

Non-cracked concrete

hes 50 60 70 80 100 125
NOgqy,c (C20/25) 11,9 15,6 19,7 240 336 470
Cracked concrete

hes 50 60 10 80 100 125
NOgqy,c (C20/25) 8,5 11,2 141 172 240 335
e =15

- Steel resistance

=
=

[

=

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOpgy ¢ Design concrete edge resistance

at minimum edge distance (Cpin)

Non-cracked concrete

heg 50 60 10 80 100 125
Cmin 50 60 70 80 100 150
Smin 100 100 160 200 220 300

VOpy,c (C20/25) 34 49 6.8 9.3 136 261

Cracked concrete

het 50 60 10 80 100 125
Cmin 50 60 70 80 100 1580
Shmin 100 100 160 200 220 300

VOgqy,c (C20/25) 24 35 4.8 6.6 9,7 18,7

we=15
V

= Pryout failure
VRd,p = VORd.ep - fo . Ws. Wen

VR, Design pryout resistance

Non-cracked concrete

het 50 60 10 80 100 125

VOpacep (C20/25) 119 312 394 481 672 939

Cracked concrete

heg 50 60 10 80 100 125

VOq,cp (C20/25) 8,5 22,3 281 343 480 671

YMcp = 1 ,5

- Steel resistance

NRg,s Steel design tensile resistance VRd,s Steel design shear resistance
NRg,s 10,7 195 3089 449 837 1307 Vras (Type V/TF) 18,7 26,1 393 582 938 1388
s = 1,5 Vrds (Type E) 114 152 248 379 745 879

|

NRrd = min(NRd,p ; NRd,c ; NRd,s)
Bn = Nsg / Npg < 1

wis = 1,25

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv =Vsg/Vra <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  fo Angle BITT fuv R L
£25/30 11 C40/50 1,41 0'ta 55 1 < o
£30/37 1,22 C45/55 1,48 60 11 X %
£35/45 1,34 C50/60 1,55 70 1,2 180 a0

80 15

90 to 180 2
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TRIGA Z XTREM | . _ﬂll'l."

Y Jzinc coated steel version -

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor \Vs
Cracked & non-cracked concrete

Anchor size M6 M8 M10 M12 M16 M20

50 0,67

60 0,70 0,67

70 0,73 0,69 0,67

80 0,77 0,72 0,69 0,67

100 0,83 0,78 0,74 0,71 0,67 )

Y.=05+ s 125 0,92 0,85 0,80 0,76 0,71 0,67 o

B.her 150 1,00 092 0.86 0,81 0,75 0,70 5

S <5< 180 1,00 0,93 0,88 0,80 0,74 %

e 3 erl 210 1,00 094 0,85 0,78 =

SorN = 3.lef 240 100 030 082 8

Ws must be used for each spacing 300 100 090 %
influenced the anchors group. : :

375 1,00 S

Q

=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wen
Cracked & non-cracked concrete
Anchor size M6 M8 M10 M12 M16 M20
50 0,75
60 0,85 0,75
10 0,95 0,83 0,75
80 1,00 0,92 0,82 0,75
90 1,00 0,89 0,81
Yon=025+05. " 100 0,96 0.88 075
het 120 1,00 0,85
Cmin < € < Cor,N 150 1,00 0,85
Cer,n = 1,9, het 170 Y 0’93
W nmust be used for each distance 190 1 :OD

influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.C+51+52+53+....4 51 c
II’s-c,v= .

3.N.Crmin Crmin

31



32

TRIGA Z XTREM

zinc coated steel version (]

SPIT CC Method (values issued from ETA - Seismic category C1)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

N

NRd,p.c1 = NOrdp.c1 - fo

v - Concrete edge resistance

VRd,ect = VOrdecr - fo . fpyv. Wscv

Design concrete edge resistance

VCr,c,c1
at minimum edge distance (Cyin)

NORd,p,c1 Design pull-out resistance
Category C1 - Single anchor
Category C1 - Single anchor het 70 80 100
hes 70 80 100 Cmin 70 80 100
NOgapc1 (C20/25) 6,1 17,2 24,0 Smin 160 200 220
Category C1 - Group of anchors " VOp4cc1 (C20/25) 4.6 6,1 9,7
het 70 80 100 Category C1 - Group of anchors
NOpy,p,c1 (C20/25) 5.2 14,6 20,4 het 70 80 100
' when more than one anchor of the group is submitted to tensile load Cmin 70 80 100
e =15 Smin 160 200 220
VO:q,.cc1 (C20/25) 3,9 5,2 8,3

N - Concrete cone resistance

Nrd.c.c1 = NORdect . fo . Ws. Wen

NOgq,c,c1 Design cone resistance

Category C1 - Single anchor

when more than one anchor of the group is submitted to shear load
we=15

v

= Pryout failure

VRd,cp.c1 = VOrd,p.c1 - fo . Ws . WenN

Design pryout resistance

V/ORd,cp,c1

het 10 80 100 Category C1 - Single anchor

NOgd,c,c1 (C20/25) 11,9 14,6 20,4 het 70 80 100
Category C1 - Group of anchors " VO%qg,cp,c1 (C20/25) 23,9 29,2 40,8
het 70 80 100 Category C1 - Group of anchors 1V

NOgg,c,c1 (C20/25) 10,5 12,9 18,0 hef 10 80 100
when more than one anchor of the group is submitted to tensile load VO:q,cp,c1  (C20/25) 21,1 25,8 36,0

e =15

- Steel resistance

=
=5

2

B

Wwhen more than one anchor of the group is submitted to shear load
YMc = 1,5

- Steel resistance 2

NRg,s,c1 Steel design tensile resistance

VRd,s,c1 Steel design shear resistance

NRd,s,c1 30,7 44,7 84,0 Category C1 - Single anchor
™ when mare than one anchor of the group is submitted to tensile load VRd,s,c1 13,7 22,7 48,4
s =19 Category C1 - Group of anchors

VRd,s,C1 11,6 19,3 41,2

|

NRrd,c1 = min(NRd,p,c1 ; NRd,c,c1 ; NRd,s,c1)

BN = Nsd/ Nrac1 <1

W when more than one anchor of the group is submitted to shear load
@1n case of no hole clearance between anchor and fixture
wis = 1,25

*|

VRd,c1 = Min(VRd,c,c1 ; VRd,cp.c1; VRd,s,c1)

Bv = Vsq/ VRac1 <1

—g—

Bn+ Py <12

K8 INFLUENCE OF CONCRETE

WA INFLUENCE OF SHEAR LOADING DIRECTION

0"

i60°
! S/’Ss LV

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 12 0 eoy p ey
80 1.5
90 to 180 2




TRIGA Z XTREM

J[:Mzinc coated steel version

.‘mn-i(k_'h_\‘ﬂ,i ‘ d

SPIT CC Method (values issued from ETA - Seismic category C2)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

NRd,p.c2 = NOpd,p.co - fo

NCgq,p,co Design pull-out resistance

v - Concrete edge resistance

VRdece = VORdece - fo . foyv. Wscv

Design concrete edge resistance

VOry,c,c2
at minimum edge distance (Cpin)

Category C2 - Single anchor

Category C2 - Single anchor het 70 80 100 E
het 70 80 100 Cmin 65 100 100 o
NOgqg,p,c2 (C20/25) 3,5 6,3 11,0 Smin 50 100 100 E
Category C2 - Group of anchors " VOgg,cce (C20/25) 4,0 5,3 8,4 c
het 70 80 100 Category C2 - Group of anchors E
NCRg,pce (C20/25) 3.0 5,3 9.4 hef 70 80 100 8
' when more than one anchor of the group is submitted to tensile load Cmin 70 80 100 =
e =15 Smin 50 100 100 2

Oy cce (C20/25) 3.4 45 7.1 8

Wwhen more than one anchor of the group is submitted to shear load S

- Concrete cone resistance

Nrd,c.c2 = NORdcca . fo . Ws . Wen

NOgq,c.ca Design cone resistance

Category C2 - Single anchor

YMc = 1,5

v
= Pryout failure

VFId.cp.CE = VGRd.cp,CE . fb . Ws . Wen

\/ORd,cp,c2 Design pryout resistance

het 10 80 100 Category C2 - Single anchor
NORg,c.c2 (C20/25) 9,5 11,8 16,0 het 70 80 100
Category C2 - Group of anchors VOqg,cp,c2  (C20/25) 19,0 23,9 32,0
het 10 80 100 Category C2 - Group of anchors "
NOgqcce (C20/25) 8.4 10,5 14,1 her 70 80 100
Twhen more than one anchor of the group is submitted to tensile load VO:q,cp,ce (C20/25) 16,7 21,1 28,2
e =15 m when1 néore than one anchor of the group is submitted to shear load

™ =1,

N
% - Steel resistance

0

- Steel resistance 2

NRg,s,co Steel design tensile resistance

NRg,s,c2 30,7 44,7 84,0

VRd,s,c2 Steel design shear resistance

Category C2 - Single anchor

' when more than one anchor of the group is submitted to tensile load
s =15

VRd,s,c2 11,6 22,7 46,5
Category C2 - Group of anchors
VRd,s,c2 99 19,3 39,5

Wwhen more than one anchor of the group is submitted to shear load
@1n case of no hole clearance between anchor and fixture
wis = 1,25

|

NRrd,c2 = min(NRd,p,c2 ; NRd,c,c2 ; NRd,s,c2)

BN = Nsd / Nrdace < 1

VRd,c2 = min(VRd,c,.c2 ; VRd,cp.c2 ; VRd,s,c2)

Bv = Vsq/ VRdce <1

—

Bn+ Py <1.2

I INFLUENCE OF CONCRETE

WA INFLUENCE OF SHEAR LOADING DIRECTION

0

180°s
! </,{9 LV

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 11

C35/45 1,34 C50/60 1,55 70 1.2 AN S A
80 1.5
90 to 180 2
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TRIGA Z2 - A4

stainless steel version Y/

High security, high performance INOX
fixing for use in cracked =

and non-cracked concrete

Technical data

V6-10/10 50 | 10 |10 | M6 | 70 | 10 | 12 | 70 | 10 | 050894
V8-12/10 10 80 050595
V8-12/30 60 | 30 | 120 | M8 | 80 | 12 | 14 | 100 | 25 |050596
E8-12/45 45 124 050598
V10-15/25 25 115 050601
E1015/45 | 70 | 45 | 140 | M0 | @0 | 15 | 17 | 139 | 50 | 050604
APPLICATION V12-18/25 25 120 050605
E121815 | 80 | 15 | 160 | M12 | 105 | 18 | 20 | 122 | 80 | 050608
" Safety critical loads E12-18/45 45 152 050608
) g;’:grggﬁj ;f:g;j'ﬁalkways E1624/25 | 95 | 25 | 200 | M6 | 130 | 24 | 26 | 157 | 120 | 052840

= Wall plates
= Safety rail

MATERIAL Anchor mechanical properties

= Bolt : class 80 NF EN ISO 3506-1
= Threaded stud : class 70 NF E

251000 IT :F[ENYmmE] Min. tensile strength 800 800 800 800 800

L] H _ ul .

) y“':shiasiggrmﬂi 21571?33 fu (Vmm?  Yield strength 600 600 600 600 600

- Expansion cone : MO, s (Nm)  Characteristic bending moment 12,2 30,0 59,8 104,8 266,4

X2CrNiMo 17-12-2 M (Nm) Recommended bending moment 5,8 12,4 24,8 43,5 110,7

= Expansion sleeve: Type E : :

X2CrNiMo 17-12-2 fuk (N/mm?3)  Min. tensile strength 700 700 700 700 700
fi (N/mm2)  Yield strength 350 350 350 350 350
MO.s (Nm)  Characteristic bending moment 10,6 26,2 52,3 91,7 233,1
M (Nm) Recommended bending moment 4.4 10,9 21,8 38,2 971

Type V and type E
Equivalent stressed cross-section

Sequ (MM?) . 39,2 76,1 108,8 175,3 335,1
bolt version
Equivalent stressed cross-section
2
INSTALLATION Seq,t (MM?) threaded stud version 35,2 61,8 82,0 104,1 183,3
We (mm3)  Elastic section modulus 12,7 31,2 62,3 109,2 2775

O [ =)




TRIGA Z2 - A4 p

LY/ Wstainless steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRru,m, VRu,m) and characteristic loads (Ngk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR 5
=
[&]
=
Non-cracked concrete (C20/25) Cracked & non-cracked concrete (G20/25) E
het 50 60 70 80 95 Type V VRu,m 26,8 37,6 70,1 67.4 140,7 8
NRru,m 16,7 22,4 38,7 41,3 64,2 VRk 21,6 31,3 58,4 60,1 117,2 %
\\[-1% 16 17 26 28 56 Type E VRu,m 17,5 22,9 37,7 49,9 101,5 E
Cracked concrete (C20/25) VRk 14,6 19,1 31,4 415 84,6 Q
het 50 60 70 80 95 E
NRru,m 14,8 25,2 33.8 40,4 55,9
NRk 11 21 25 28,8 38

Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN

Neg = l\:(?\;( c *Derived from test results Vig = \,/YT\; S
TENSILE SHEAR

Non-cracked concrete (C20/25)

Cracked & non-cracked concrete (C20/25)

hes 50 60 70 80 95 Type V/T  Vgd 16,2 23,6 36,9 45,2 88,1
NRa 10,7 11,6 17,3 18,5 31,0 Type E VRd 7.3 9,5 15,7 20,8 42,3
Cracked concrete (C20/25) s = 1,33 for Type V and yms = 2,0 for Type E

hes 50 60 70 80 95

NRrd 7.3 14,0 16,7 19,2 21,1

e = 1,5 for M8-M12 and yme = 1,8 for M16

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

Nreo = % *Derived from test results Viec = %
TENSILE SHEAR

Non-cracked concrete (C20/25)

Cracked & non-cracked concrete (C20/25)

hes 50 60 10 80 95 Type V/T  Vriec 11,6 16,8 26,4 32,2 63,0
Nrec 7,7 8,3 12,3 13,2 22,1 Type E Vrec 5.2 6,8 11,2 14,8 30,2
Cracked concrete (C20/25) vr="14; yms = 1,33 for Type V and yms = 2,0 for Type E

hes 50 60 10 80 95

Nrec 5,2 10,0 11,9 13,7 15,1

v=14;ym = 1,5 for MB-M12 and ymc = 1,8 for M16
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TRIGA Z - A4

stainless steel version (!

SPIT CC Method
TENSILE in kN

SHEAR in kN

- Pull-out resistance

0,
NO%Rq,p

Design pull-out resistance

Non-cracked concrete

hes 50 60 70 80 95
NOgq,p (C20/25) - 10,6 13,3 16,6 -
Cracked concrete

hes 50 60 70 80 95
NOpq,p (C20/25) 3,3 6 10,6 - -

e = 1,5 for MB-M12

- Concrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

NOgg ¢ Design cone resistance

Non-cracked concrete

hes 50 60 70 80 95
NOgqy,c (C20/25) 11,9 15,6 19,7 24,0 25,9
Cracked concrete

hes 50 60 10 80 95
NOgqy,c (C20/25) 8,5 11,2 141 17,2 18,5

e = 1,5 for MB-M12 and ymc = 1,8 for M16

- Steel resistance

=
=

[

=

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOpgy ¢ Design concrete edge resistance

at minimum edge distance (Cpin)

Non-cracked concrete

het 50 60 10 80 95
Chmin 50 60 70 80 100
Smin 100 100 160 200 220
\Ogq,c (C20/25) 3,4 4,9 6,8 9,3 13,6
Cracked concrete

het 50 60 10 80 95
Cmin 50 60 70 80 100
Smin 100 100 160 200 220
Oy (C20/25) 2,4 3,9 4.8 6,6 9,7
we=15

\

= Pryout failure
VRd,p = VORd.ep - fo . Ws. Wen

VR, Design pryout resistance

Non-cracked concrete

her 50 60 70 80 95
VOpqg,cp (C20/25) 11,9 31,2 39,4 48,1 62,2
Cracked concrete

het 50 60 70 80 95
VOg,cp (C20/25) 8,5 22,3 28,1 34,3 44,4
e =15

- Steel resistance

NRg,s Steel design tensile resistance VRd,s Steel design shear resistance
NRd,s (Type V) 10,0 18,2 28,8 42,0 78,9 Vrds (Type V) 16,2 23,6 36,9 45,2 88,2
NRd,s (Type E) 5,8 10,6 16,8 24,4 45,9 VRrds (Type E) 6,3 8,3 13,6 20,7 40,7

yvs = 1,6 for Type V and yms = 2,4 for Type E

|

NRrd = min(NRd,p ; NRd,c ; NRd,s)
Bn = Nsg / Npg < 1

s = 1,33 for Type V and yms = 2,0 for Type E

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv =Vsg/Vra <1

—

Bn+ Py <12

INFLUENCE OF CONCRETE

A8 INFLUENCE OF SHEAR LOADING DIRECTION

U
i60°c
~—Lsg,

C25/30 1.1 C40/50 1.41 0to 55

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 12 0 w0y p o oy
80 1.5
90 to 180 2




TRIGA Z - A4

[V Wstainless steel version

SPIT CC Method
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Cracked & non-cracked concrete
50 0,67
60 0,70 0,67
70 0,73 0,69 0,67
80 0,77 0,72 0,69 0,67
5 100 0,83 0,78 0,74 0,71 0,67 E
Ys=0,5+ 125 0,92 0,85 0,80 0,76 0,71 1]
et 150 1,00 0.92 0.86 0.81 0.75 9
Smin < § < Ser,N 180 1,00 0,93 0,88 0,80 @
Scrn = 3.her 210 1,00 0,94 0,85 g
Ws must be used for each spacing 240 1.00 0,90 =
influenced the anchors group. 300 1,00 E
[&]
Q
INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD =

N EDGE C Reduction factor Wep
Cracked & non-cracked concrete
50 0,75
60 0,85 0,75
G 70 0,95 0,83 0,75
80 1,00 0,92 0,82 0,75
0,81

C 20 1,00 0,89

Fen=025+05. . 100 0.96 0,88 0.75
Cmin < € < Cer,N 120 1,00 0,85
150 1,00

Cer,N = 1,5.hes
W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Cracked & non-cracked concrete

Wsey | 1,00 1317 166 202 241 283 326 372 419 469 520 572

Reduction factor Ws.cy
Cracked & non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 283 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.0+ 51+ 52+53+...4 Sp1 c
\I"s-c,v= .

3 n. Cmin Cmin
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GUARDIA

zinc coated & stainless steel version§//]

Mechanical anchor,

dedicated for safety barriers fixings

=1

APPLICATION

= Safety barriers

INOX

C€

European Technical Assessment
ETA Option 7- 07/0047

STAINLESS
STEEL

Technical data

12X105/20 70 20 150 95 e

104

35 051081

12X110/20 A4 70 20 150 100 12

110

25 055304

Anchor mechanical properties

Cone
MATERIAL fu (/mm2)  Min. tensile strength 1000 500
Zinc coated version: Body
= Bolt : cold formed steel fuk (N/mm®)  Min. tensile strength 550 700
NF EN 10263-2 or bar turning steel We (mm?)  Elastic section modulus 50 50
(type 1,0737) NF EN 10087 MO, s (Nm)  Characteristic bending moment 33 26
= Cone : cold formed steel M (Nm) Recommended bending moment 18,7 10,8

NF A 35-557

= Expansion sleeve : bar turning steel
(type 1,0737) NF EN 10087

= Plastic ring : PEHD

= Washer : electroplated steel

NF E 25 514

Stainless steel version:

= Bolt : stainless steel A4-70,

NF EN 1SO 3506-1

= Cone : stainless steel A4

X2, Cr Ni Mo 17-12-2, NF EN 10 088-1
= Expansion sleeve :

stainless steel A4

X2 Cr Ni Mo 17-12-2, NF EN 10 888-1

= Plastic ring : Polyacetal

= Washer : stainless steel A4

X5 Cr Ni Mo 17-12-2, NF EN 10 088-2

38
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GUARDIA

LY/ 9zinc coated & stainless steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR o
2

‘Anchorsize  12X105/20  12X110/20A4 1%

Non-cracked concrete (C20/25) Non-cracked concrete (C20/25) %
het 70 70 VRu,m 20.2 15,3 ©
NRu,m 26,2 24,4 Vi 14,6 12,8 2
NR« 25,6 19,5 E
[&]

Q

=

Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN

Npg = Nri * *Derived from test results VRd = V™
YMc YMs
TENSILE SHEAR
Non-cracked concrete (C20/25) Non-cracked concrete (C20/25)
hef 70 70 VR4 9,7 8,2
Nrd 171 13 s = 1,5 for zinc coated steel and yms = 1,56 for stainless steel version
e =15

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

Npi * “Der VR *
Nrgg = ——— *Derived from test results Viee =
rec ™ YF rec LT
TENSILE SHEAR
Non-cracked concrete (C20/25) Non-cracked concrete (C20/25)
hef 70 70 Vrec 7,0 5,8
Nrec 12,2 9,3 yvs = 1,5 for zinc coated steel and yms = 1,56 for stainless steel version

=14 ;=15
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GUARDIA

zinc coated & stainless steel version I/

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NCRqp . i

v~ Concrete edge resistance

VRac = VOrde . fo . fpv. Wscv

NOgd,p VOR4,c Design concrete edge resistance
Design pull-out resistance at minimum edge distance (Cyin)
hef 10 70 hef 70 70
NOgqy, (C20/25) - 13,3 Cmin 50 50
YMc = 1 ,5 Smin 70 70
VOgq,c (C20/25) 3,1 3,1
YMc = 1.5

- Goncrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

B

= Pryout failure

VHd,cp = VDHd,cp . fb . Ws . ‘Pc,N

NCOgq,c Design cone resistance V/Ogq,¢ Design pryout resistance
hef 70 70 hef 70 70
NOggc (C20/25) 19,7 19,7 VOrg,cp (C20/25) 39,4 39,4
YMc = 1.5 YMep = 1.5

é - Steel resistance

- Steel resistance

u
| ]

NRg,s Steel design tensile resistance VRd,s Steel design shear resistance

NRd,s 18,0 13,9 VRd,s 9,5 8,2

yms = 1,4 for zinc coated steel and yms = 1,87 for stainless steel version

|

NRrd = min(NRd,p ; NRd,c ; NRd,s)

BN = Nsg / Npg < 1

yms = 1,5 for zinc coated steel and yws = 1,56 for stainless steel version

*|

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv=Vsd/ Vra <1

—

Bn+ Py <12

INFLUENCE OF CONCRETE

A8 INFLUENCE OF SHEAR LOADING DIRECTION

90"

i BU°S£S&0

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 1.2 A s
80 1.5
90 to 180 2




GUARDIA ¥ I

[/ ¥zinc coated & stainless steel version

I — |

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Non-cracked concrete

70 0,67 0,67

80 0,69 0,69

90 0,71 0,71

100 0,74 0,74
110 0,76 0,76 0
s 120 0,79 0,79 o
Ws=0,5+ 130 0,81 0,81 5
o <s<g O 140 0,83 0,83 =
min cr.l 160 0,88 0,88 =
Scr,N = 3.het 190 0,95 0,95 .0
Ws must be used for each spacing 210 1,00 1.00 %
influenced the anchors group c
[&]
Q
INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD =

EDGE C Reduction factor Wep
Non-cracked concrete

50 0,62 0,62

60 0,69 0,69

70 0,76 0,76

80 0,83 0,83

90 0,90 0,90

Pon=0,28+048 . ° 100 0,87 0,87
ef 105 1,00 1,00

Cmin < € < Cer,N
Cer,N = 1,5.hes

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Non-cracked concrete

Wsey | 1,00 131 166 202 241 283 326 372 419 469 520 572

Reduction factor Ws.cy
Non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.0+ 51+ 52+53+...4 Sp1 c
\I"s-c,v= .

3 n. Cmin Cmin
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FIX Z XTREM

zinc coated steel version jI

Torque controlled expansion
anchor, for use in cracked

and non-cracked concrete

C€

European Technical Assessment

ETA Option 1- 15/0388

Technical data

o 2] [al

8XB5/5 B 5 65 057763
8X75/15 D 15 75 057764
8X90/30 E 45 | 51 30 | 0 100 8 8 9 Q0 | 20 | 057765
BX1200 |G 60 120 057766
APPLICATION 8X130/70 I 70 130 057788
. Stedelband timber framework ::giggﬁo E 150 gg gg;;gg
an eams
S w2 m e ow e e B e O
" Industrial doors and gates 10X140060 | | 60 140 057772
) g;;';"éz":;‘égﬁfgt angles 10X16080 | - 80 160 057773
12X1006 | E 5 100 057774
12X105/10 | F 10 105 057775
12X115/20 | G 20 115 057776
oxazsan 1 0 B0 g S0 MO 2 e e B0 sy
12X155/60 | J 80 155 057778
12X180/85 | L 85 180 057779
MATERIAL 16X145/25 | | 25 145 057781
- Body : cold formed steel, 16X170/50 K 85 98 | 50 | 110 170 16 16 | 18 | 170 110 | 057782
DIN 1654, part 2 or 4/ Zinc 16X180/60 | L 60 180 057783
electroplated Zn5C/Fe (5 pm), NFA 20X170/30 | K 30 170 057785
91102 20X20060 M 100 | 113 | B0 | 130 | 200 | 20 | 20 | 22 | 200 @ 160 @ 057786
- Sleeve : 5355 MC as per 20X220/80 | O 80 220 057787

NF EN 10-149-2

= Nut : steel strength grade 6 or 8,
ISO 898-2

= INasher : steel, NF E 25513

INSTALLATION

Anchor mechanical properties
Anchorsize M8 M0 M12 M16 M20

Cross-section ahove cone

fux (N/mm2)  Min. tensile strength 900 830 830 720 600

fi (N/mm?)  Yield strength 800 670 670 580 580

As (mm?2) Stressed cross-section 22,9 35,3 45,4 88,2 165,1
Threaded part

fux (N/mm2)  Min. tensile strength 750 730 730 600 500

fi (N/mm?@)  Yield strength 680 580 580 480 410

As (mm?) Stressed cross-section 36,6 58 84,3 156 245

Wei (mm3) Elastic section modulus 31,23 62,3 109,17 277,47 540,9
MO, (Nm)  Characteristic bending moment 21 36 63 133 222

M (Nm) Recommended bending moment 8,7 14,7 25,8 54,4 90,5




FIX Z XTREM

LY Mzinc coated steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.

The data given in the pages “CC method” have to be applied (3/6 to 6/6).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR £

L=

‘Anchorsize M8 M10 M12 M16 M20 | -

c

Non-cracked concrete (C20/25) Cracked & non-cracked concrete @©

hes 46 60 70 85 100 VRu,m 16,1 19,6 26,6 95,4 85,0 TOU

NRru,m 15,8 26,1 35,5 47,5 60,1 VR 14,9 16,6 21,2 46,7 79,2 'c

NRgi 9,1 21,2 29,8 40,3 45,0 E

Cracked concrete (C20/25) [&]

het 46 60 70 85 100 §
NRru,m 10,7 16,9 25,7 38,9 60,9
Nrk 6,8 13,8 20,7 28,5 52,2

Design loads (Nr4, VRra) for one anchor without edge or spacing influence in kN

Neg = |\:(?\: C *Derived from test results Vig = \{YT\; S
TENSILE SHEAR

Non-cracked concrete (C20/25)

Cracked & non-cracked concrete

hes 46 60 70 85 100 VRd 11,9 13,3 16,9 37,4 52,8
NRd 6,1 14,1 19,9 26,9 30,0 yvs = 1,25 for M8 to M16 and yms = 1,5 for M20

Cracked concrete (C20/25)

het 46 60 70 85 100

NRrd 4,5 9,2 13,8 19,0 34,8

e =15

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

= Nrx * *Derived from test results = Vac*
rec = ™Y rec = ™Y
TENSILE SHEAR

Non-cracked concrete (C20/25)

Cracked & non-cracked concrete

hes 46 60 10 85 100 Vrec 8,5 9,5 12,1 26,7 37,7
Nrec 4,3 101 14,2 19,2 21,4 vr= 1,25 for M8 to M16 and yms = 1,5 for M20

Cracked concrete (C20/25)

hef 46 60 10 85 100

Nrec 3,5 6,6 9,9 13,6 24,9

e =15
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FIX Z XTREM

zinc coated steel version

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . fi

\

- Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOgd,c

Design concrete edge resistance
at minimum edge distance (Cyin)

NOgg o Design pull-out resistance
Non-cracked concrete
Non-cracked concrete het 46 60 70 85 100
het 46 60 70 85 100 Cmin 50 60 60 90 100
NOpgq,p (C20/25) 6,0 13,3 20,0 26,7 - Smin 75 120 145 140 160
Cracked concrete VOgq ¢ (C20/25) 3,0 4.4 4.8 10,0 13,0
hef 46 60 70 85 100 Cracked concrete
NOgg,, (C20/25) 3,3 6,0 10,7 13,3 20,0 hef a6 60 70 85 100
we=15 Crmin 50 55 60 80 100
Smin 75 90 145 110 130
VOgq,c (C20/25) 2,1 2,8 34 6,0 9,3
we=15

- Goncrete cone resistance

Nrd.c = N%Rdc . fb . Ws. Wen

= Pryout failure

VRd,cp = VDRd,Gp . fb s \PG,N

NOgq,c Design cone resistance

Non-cracked concrete

VOgg,cp Design pryout resistance

Non-cracked concrete

hes 46 60 70 85 100 het 46 60 70 85 100
NOgq,c (C20/25) 105 156 19,7 263 336 VOg4,cp (C20/25) 105 312 394 527 672
Cracked concrete Cracked concrete
het 46 60 70 85 100 het 46 60 70 85 100
NOgq ¢ (C20/25) 7.5 1.2 141 188 24,0 VOg4,cp (C20/25) 7.5 223 281 376 480
YMc = 1 ,5 YMcp = 1 ,5

- Steel resistance B = Steel resistance

[T C#—»
=

NRd,s Steel design tensile resistance

NRd,s 1.3 198 258 437 66,1

VRd,s Steel design shear resistance

Vrd,s 10,8 12,6 18,1 36,0 40,7

s = 1,4 for M8, yme = 1,48 for M10 to M16 and yme = 1,5 for M20

|

NRd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

s = 1,27 for M8 to M12, yme = 1,25 for M16 and yme = 1,5 for M20

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vrg <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  f,  Anglepll v S, v
£25/30 11 C40/50 1,41 0'to 55 1 . o
£30/37 1,22 C45/55 1,48 60 11 & %
C35/45 1,34 C50/60 1,55 70 1,2 1807 20

80 15

90 to 180 2




FIX Z XTREM

¥ Mzinc coated steel version

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N SPACING S Reduction factor ¥
Cracked & non-cracked concrete
50 0,68
55 0,70 0,65
S 75 0,77 0,71
100 0,86 0,78
P=054 5 120 0,93 0,83 0,79 0,74 0,70 g
’ B.her 140 1,00 0,89 0,83 0,77 0,73 £
180 1,00 0,93 0,85 0,80 e
Smin <8 < §
o an erl 210 1,00 0,91 0,85 =
crll = 3 Tlet ‘ 255 1,00 0,93 Q
Yamoute e in o g
i group 300 1,00 _F‘:
]
INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD S

EDGE C Reduction factor Wep

Cracked & non-cracked concrete
‘Anchorsize M8  M10  M12  M16  M20

50 1,00

55 1,00

60 1,00

80 1,00

c 100 1,00

Yen=0,23+0,51.

ef
Cmin < € < Ccr,N

ccr,N = 1 ,E.hgf

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Cracked & non-cracked concrete

Wsey | 1,00 1317 166 202 241 283 326 372 419 469 520 572

Reduction factor Ws.cy
Cracked & non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 283 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more
3.+ 51452+ 53 +...4 Sn1 \/ c

\I"s-c,v =

3 n. Cmin Cmin
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FIX Z XTREM

zinc coated steel version B3

SPIT CC Method (values issued from ETA - Seismic category C1)

TENSILE in kN

SHEAR in kN

. = Pull-out resistance

Nrd,p = NORqp . fi

v - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VORd,c,c1 Design concrete edge resistance

at minimum edge distance (Cyin)

NORd,p,c1 Design pull-out resistance
Category C1 - Single anchor
Category C1 - Single anchor het 46 60 70 85 100
hes 46 60 70 85 100 Cmin 50 55 60 80 100
NOgqg,p,c1 (C20/25) 3,1 4,9 10,7 13,3 - Shmin 75 120 145 140 160
Category C1 - Group of anchors " VOp4cc1 (C20/25) 2.1 3,6 7.4 8,4 11,4
het 46 60 70 85 100 Category C1 - Group of anchors
NOgg p.c1 (C20/25) 2,7 4,2 9,1 11,3 17,0 het 46 60 70 85 100
' when more than one anchor of the group is submitted to tensile load Cmin 50 65 100 100 115
e =15 Smin 75 90 145 110 130
VOqacc1 (C20/25) 18 30 63 71 9,7

N - Concrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

NOgq,c,c1 Design cone resistance

Category C1 - Single anchor

when more than one anchor of the group is submitted to shear load
we=15

v
= Pryout failure

VRd,p = VORd.ep - fo . Ws. Wen

V/ORd,cp,c1 Design pryout resistance

het 46 60 70 85 100 Category C1 - Single anchor

NCpg,c,c1 (C20/25) 6,2 9,5 119 160 204 het 46 60 70 85 100
Category C1 - Group of anchors " VOqg,cp,c1  (C20/25) 6,2 19,0 23,9 32,0 40,8
het 46 60 70 85 100 Category C1 - Group of anchors "

NOgg,c,c1 (C20/25) 54 8,4 10,5 14,1 18,0 hef 46 60 10 85 100
" when mare than one anchor of the group is submitted to tensile load VO%:q,cp,c1 (C20/25) 54 16,7 21,1 282 36,0

e =15

- Steel resistance

=
=5

2

B

Wwhen more than one anchor of the group is submitted to shear load
YMc = 1,5

- Steel resistance 2

NRg,s,c1 Steel design tensile resistance

NRd,s,c1 13,2 198 258 437 66,1

VRd,s,c1 Steel design shear resistance

Category C1 - Single anchor

' when more than one anchor of the group is submitted to tensile load
yvs = 1,4 for M8, yme = 1,48 for M10 to M16, and yme = 1,5 for M20

|

NRrd,c1 = min(NRd,p,c1 ; NRd,c,c1 ; NRd,s,c1)

BN = Nsd/ Nrac1 <1

VRd,s,c1 4.8 12,6 18,1 36,0 40,7
Category C1 - Group of anchors
VRd,s,c1 4,1 10,7 15,4 30,6 34,6

W when more than one anchor of the group is submitted to shear load
@ |n case of no hole clearance between anchor and fixture
s = 1,25 for M8 and M16, ywme = 1,27 for M10 and M12, and yme = 1,5 for M20

VRd,c1 = Min(VRd,c,c1 ; VRd,cp.c1; VRd,s,c1)

Bv = Vsq/ VRac1 <1

—

Bn+ Py <12

INFLUENCE OF CONCRETE

W8 INFLUENCE OF SHEAR LOADING DIRECTION

0"

i80°s
! Tﬂsg LV

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 1.2 aso
80 1.5
90 to 180 2




FIX Z XTREM

7/ §zinc coated steel version

SPIT CC Method (values issued from ETA - Seismic category C2)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

NRd,p.c2 = NOpd,p.co - fo

NCgq,p,co Design pull-out resistance

v - Concrete edge resistance

VRdece = VORdece - fo . foyv. Wscv

Design concrete edge resistance

VCry,c,c2
at minimum edge distance (Cpin)

Category C2 - Single anchor

Category C2 - Single anchor het 46 60 10 85 100 E
hes 46 60 70 85 100 Cmin 50 95 60 80 100 o
NOgq,p,c2 (C20/25) NA 1,9 4,0 12,0 171 Smin 40 50 100 100 100 E
Category C2 - Group of anchors 1V VOgg,cce (C20/25) NA 3,6 7.4 8,4 11,4 c
het 46 60 70 85 100 Category C2 - Group of anchors E
NOgg p,ce (C20/25) NA 1.6 3,4 10,2 14,5 het 46 60 10 85 100 8
' when more than one anchor of the group is submitted to tensile load Cmin 50 65 100 100 115 =
e =15 Smin 40 50 100 100 100 =

VOqacce (C20/25) NA 30 63 71 9,7 S

Wwhen more than one anchor of the group is submitted to shear load S

- Concrete cone resistance

Nrd,c.c2 = NORdcca . fo . Ws . Wen

NOgq,c.ca Design cone resistance

Category C2 - Single anchor

YMc = 1,5

v
= Pryout failure

VFId.cp.CE = VDRd.cp,CE . fb . Ws . Wen

V/ORd,cp,c2 Design pryout resistance

het 46 60 70 85 100 Category C2 - Single anchor
NOgg,c,co (C20/25) NA 9,5 11,9 16,0 20,4 het 46 60 70 85 100
Category C2 - Group of anchors VO%qg,cp,c2  (C20/25) NA 19,0 23,9 32,0 40,8
het 46 60 70 85 100 Category C2 - Group of anchors 1V
NOgq,c,co (C20/25) NA 8,4 10,5 14,1 18,0 het 46 60 70 85 100
when more than one anchor of the group is submitted to tensile load VO%:q,cp,c2 (C20/25) NA 16,7 21,1 28,2 36,0
e =125 m when1 rgore than one anchor of the group is submitted to shear load

™ =1,

N
% - Steel resistance

0

- Steel resistance 2

Steel design tensile resistance

NRd,s,c2

NRg,s,c2 NA 19,5 255 431 66,1

VRd,s,c2 Steel design shear resistance

Category C2 - Single anchor

' when more than one anchor of the group is submitted to tensile load
s = 1,5 for M10, yme = 1,48 for M12 and M16, and yme = 1,5 for M20

VRd,s,c2 NA 76 11,0 271 29,8
Category C2 - Group of anchors
VRd,s,c2 NA 6.5 9,4 23,1 25,3

Wwhen more than one anchor of the group is submitted to shear load
@ |n case of no hole clearance between anchor and fixture
wis = 1,27 for M10 and M12, yme = 1,25 for M16, and yme = 1,5 for M20

|

NRrd,c2 = min(NRd,p,c2 ; NRd,c,c2 ; NRd,s,c2)

BN = Nsd / Nrdace < 1

VRd,c2 = min(VRd,c,.c2 ; VRd,cp.c2 ; VRd,s,c2)

Bv = Vsq/ VRdce <1

—g—

Bn+ Py <1.2

INFLUENCCE OF CONCRETE

WA INFLUENCE OF SHEAR LOADING DIRECTION

0

i60°¢
H W}S@ LV

C25/30 1.1 C40/50 1.41 0to 55 1

C30/37 1,22 C45/55 1,48 60 11

C35/45 1,34 C50/60 1,55 70 1.2 AN S A
80 1.5
90 to 180 2
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FIX Z - A4

stainless steel version Y/

Torque controlled expansion
anchor, for use in cracked
and non-cracked concrete

I=S)

C€

European Technical Assessment

ETA Option 1- 04/0010

Technical data

s

INOX

STAINLESS

STEEL

!M

FIX Z A4 M10

BX55/15* |6 3 | 15 41 w0 | 3B | 45 | 5 | 5 | 10| B 6 8 | 55 | 10 | 054270
BY55/5 5 55 050441
8X70207 | C i) 7 70 054610
B |4 5 | 100 | 48 | 5 65 | 100 | 8 8 9 |
BX004027 | E | 27 i 055343
BX130/80-67 | H 80 67 130 050367
10%65/5 5 65 050466
1075715 I e R A B v | 0 o0 | | g 20
APPLICATION 10X95/35-20 | E 3 20 95 054640
] 10X120/60-45 | G 80 45 120 050442
= Steel and timber framework 14805 5 P 055344
and beams 126100256 | E 2 6 100 055345
= Lift guide rails 50 | 60 75 100 | 70 80 9% | 140 | 12 | 12 | 14 50
X 12X115/40-21 | G | 21 115 055394
= Industrial doors and gates
. 12X140/85-46 | | 85 % 140 054680
= Brickwork support angles
16X125/30-8 | G 30 8 125 050443
= Storage systems
16X150/55-33 | | | B4 | 70 | 55 | 95 | 128 | 86 | 100 | 33 | 117 | 172 | 16 | 16 | 18 | 150 | 100 | (054700
1BX170/7553 | K 75 53 170 050444
* Do nat belong to ETA
MATERIAL
= Body :

steel N° 1.4404 (A4), 1.4578,
NF EN 10088.3

= Sleeve :

cold laminated steel N° 1.4404,
NF EN 10088.3

Cross-section above cone

Anchor mechanical properties

- Nut: fuk (N/mm?)  Min. tensile strength 900 900 900 900 880

stainless steel A4-80, fi (N/mm?)  Yield strength 780 780 780 780 750

NF EN 20898-2 As (mm?) Stressed cross-section - 24,6 41,9 58,1 107,5

= Washer : Threaded part

stainless steel A4, NF EN 20898 fuc (N/mm?2)  Min. tensile strength 620 620 620 620 580
fu (N/mm?@)  Yield strength 420 420 420 420 330
As (mm?) Stressed cross-section 20,1 36,6 58 84,3 157
Wi (mm3) Elastic section modulus 12,71 31,23 62,3 109,17 277,47
MP%,.s (Nm)  Characteristic bending moment 9,45 23 46 81 193

INSTALLATION M (Nm) Recommended bending moment 3.7 9,4 18,8 33,1 78,8
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FIX Z - A4

LY/ Wstainless steel version

N == .

R A 7 i

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, VRrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR
Non-cracked concrete (C20/25) Cracked & non-cracked concrete
hef,min 25,6 35 42 50 64 VRu,m 7.4 18,2 29,2 43,2 69,1 E
NRru,m 4,5 8,0 9,9 13,6 24,1 VR 6,2 17,3 25 36,1 51,3 _8
Nrk 4,5 8,0 9,9 13,6 24,1 O
hief,max 35 a8 58 70 86 &
NRu,m 9,4 22,0 23,0 26,3 53,6 T
Nrk 7,0 17,2 19,2 25,1 441 o)
Cracked concrete (C20/25) %
hef,min - 35 42 50 64 -E
NRu,m - 12,5 13,1 18,6 29,6 15
NRi - 75 9.1 142 248 =
hef,max - 48 58 70 86
NRu,m - 15,9 20,3 29,2 54,2
Nrk - 14,7 18,8 27,0 49,5

Design loads (NRrd, VRra) for one anchor without edge or spacing influence in kN

Npq = N * *Derived from test results VRd = Vi *
YMc YMs
TENSILE SHEAR
‘Anchorsize M6 M8 M10 M12 M16
Non-cracked concrete (C20/25) Cracked & non-cracked concrete
hef,min 25,6 35 42 50 64 VRd 4,1 11,5 16,7 24,1 28,5
NRg 2,5 5,3 6,6 9,1 16,1 s = 1,5 for MB to M12 and yms = 1,8 for M16
hef,max 35 48 58 70 86
NRd 3,8 11,5 12,8 14,3 29,4
Cracked concrete (C20/25)
hef, min - 35 42 50 64
NRrd - 5,0 6,1 9,5 16,5
hef,max - 48 58 "] 85
NRrd - 9,8 12,5 18,0 33,0
M = 1 ,5
Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN
rec = N *Derived from test results Viec = Vi *
Y™ .YF YM . YF
TENSILE SHEAR
‘Anchorsize M6 M8 M10 M12 M16  Anchorsize M6 M8 M10 M12 M16
Non-cracked concrete (C20/25) Cracked & non-cracked concrete
hef, min 25,6 35 42 50 64 Vrec 2,9 8,2 11,9 17,2 20,4
Nrec 1,7 3,8 4,7 6,5 11,5 vr= 1,5 for M6 to M12 and yms = 1,8 for M16
hef,max 35 48 58 70 86
Nrec 2,7 8,2 9,1 10,2 21,0
Cracked concrete (C20/25)
hef,min - 35 42 50 64
Nrec - 3,6 4.3 6.8 11,8
hef,max - 48 58 70 86
Nrec - 7,0 9,0 12,8 23,6

=14 ;=15
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FIX Z - A4

stainless steel uersion

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . fi

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VORd,c Design concrete edge resistance

at minimum edge distance (Cyin)

NO%q,p Design pull-out resistance
Minimum anchorage depth
hef, min 35 42 50 64 hef,min 35 42 50 64
hef,max a8 58 70 86 Chmin 60 65 100 100
Non-cracked concrete (C20/25) Simin 60 75 170 150
NOgq,p (hef,min) 6.0 6.0 8.0 13.3 VURr:{,c (C20/25) 3,3 41 8,7 10,1
NORd,p (hef,max) 8.0 10,7 10,7 20,0 Maximum anchorage depth
Cracked concrete (C20/25) Pef, max 48 58 10 86
NORd,p (Ref,min) 20 40 50 8.0 Cmin 60 65 90 105
NO%gdp (hef,max) 27 5.0 6.0 10,7 Smin 50 55 75 90
We=15 VOrd,c (C20/25) 3,7 4,4 8,2 11,8
we=15
N . v .
- Concrete cone resistance = Pryout failure
Nrd.c = NORdc . fb . Ws. Wen VRdep = VOrd.cp - fo . Ws . Wen
NOgq,c Design cone resistance VO c Design pryout resistance
hef, min 35 42 50 64 Non-cracked concrete C20/25)
hef,max 48 58 70 86 hef,min 35 42 50 64
Non-cracked concrete (C20/25) VOrd,cp 7.0 9,1 1.9 34,4
NO%Rq,c (hef, min) 7,0 9,1 11,9 17,2 hef, max 48 58 10 86
NO%gq,c (hef,max) 11,2 14,8 19,7 26,8 V9%, cp 11,2 14,8 39,4 53,6
Cracked concrete (C20/25) Cracked concrete C20/25)
NOgq,c (hef,min) 5,0 6,5 8,5 12,3 hef,min 35 42 50 64
NOgq,c (hef,max) 8,0 10,6 14,1 19,1 VO%q,cp 5,0 6,5 8,5 24,6
we=15 hef, max 48 58 70 86
VO%d,cp 8,0 10,6 28,1 38,3
N YMcp = 1 ,5
. v .
- - Steel resistance '&—’ - Steel resistance
-
NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
NRd,s 8,5 14,4 20,0 29,7 VRd,s 8,2 13,1 18,9 25,8

yms = 1,8 for M8 to M12 and yms = 2,1 for M16

|

NRd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

s = 1,5 for M8 to M12 and yms = 1,8 for M16

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vrg <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  fo Angle BITT fuv S,
£25/30 11 C40/50 1,41 0'ta 55 1 < o
£30/37 1,22 C45/55 1,48 60 11 X %
£35/45 1,34 C50/60 1,55 70 1,2 1807 a0

80 15

90 to 180 2




FIX Z - A4

At
[V Wstainless steel version o

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor s  SPACING S Reduction factor Vs
Minimum anchorage depth Maximum anchorage depth
Anchor size M8 M10 M12 M16  Anchor size M8 M10 M12 M16
60 0,78 50 0,67
75 0,86 0,80 55 0,69 0,66
100 098 090 083 0,76 15 0,76 0,72 0,68
105 1,00 092 085 0,77 90 0,81 0,76 0,71 0,67
110 094 087 0,79 110 088 082 076 0,71 2
S 125 1,00 092 0,83 130 0,95 087 081 0,75 o
Ws=05+ 150 1,00 089 145 1,00 092 085 078 5
Tlef 170 0,94 155 095 087 0,80 %
Smin < 8 < Ser,N 192 100 1715 100 092 084 i
f;fv" = 3:'&* o e 205 099 0,90 8
s must be used for each spacin c
influenced the anchors gr‘oupp ’ :;: 100 ?g; E
’ [&]
Q
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor ey EDGE C Reduction factor Wep
Minimum anchorage depth Maximum anchorage depth
Anchor size M8 M10 M12 M16  Anchor size M8 MI10 M12 M16
60 1,00 60 0,91
65 1,00 65 095 091
100 1,00 12 1,00 0,96
100 1,00 80 1,00
90 0,94
Yon=05+033. ° 105 1,00 0,90
hef 130 1,00

Cmin < € < C¢r,N
Cer,N = 1,5.hes

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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FIX3

zinc coated steel version[jV/]

Torque controlled expansion anchor, for
use in non-cracked concrete

Technical data

q3

European Technical Assessment

ETA Option 7- 13/0005

BX45/5* - 5 45 050510
BX55/15¢ - 20 15 55 | 10| os0520
56 | 35 4 | 100 45 6 | 6 | 8

BXB5/45* - 50 3 45 | 51 | 100 85 050530

BXB4 percés” 64 056100

BX55/5 . . 5 . 55 057450

BX70/20-10 C ) 10 70 057451

APPLICATION BXO0/40-30 3 4 k) 90 057452
BXI00B040 | F| 30 38 | 50 | 50 | 80 | 40 | 48 | 40 | 60 | 80 | 8 | 8 | 8 | 100 | 15 (057453

= Steel and timber framework BIISESSS | G & 55 15 057454
and beams BX1308070 | H 80 70 130 057455

= Lift guide rails 8X160/110-100 | J 10 100 160 057456
= Industrial doors and gates 106655 - 5 6 057460
* Brickwork support angles 10X75/155 C 15 5 75 057461
* Storage systems 10652545 | D 25 15 8 057462
10X95/3628 | E kS % 9% 057463

PP I I T O N A - O

10X1256555 | G 85 55 125 057465

101408070 | | 80 70 140 057486

10X160/10090 | J 100 90 160 057467

12X80/5 . 5 . 80 057470

MATERIAL 12X1002510 | F %5 10 100 057471
1201154025 | G 4 %5 115 057472

= B(Il'l] MB6-M20 : cold formed StEB', 19¢125/50-35 H 50 35 195 057473
NFA 35-053/ zinc electroplated 12X1408550 | || S0 62 | 85 | 75 | 100 | 65 | 77 | 50 90 | 130 | 12 | 12 | 14 | 140 | 50 | 057474
(5 pm) 12K1608570 | J 85 70 160 057475
= Sleeve : cold formed steel, 12018010590 | L 105 0 180 057576
NFA 35-231 1242201454130 | 0 145 120 220 057477
= Nut : steel strength grade 6 12X290/215-200% - 215 200 290 057478
or 8, 180 898-2 16X10055 - 5 - 100 057480
= Washer : steel, NF E 25513 1601253015 | G 0 15 125 057481
1BX1505540 | | 55 4 150 057482

16X1707560 K| 65 | 80 | 75 | 95 130 | 80 | 9 | 60 | 110 | 160 | 18 | 16 18 | 170 100 | 057483

16X1859075 | L %0 75 185 057484

16X235/140-125° - 140 125 235 057485

16X300/205-190° - 205 190 300 057486

20X125/10 . 10 . 125 057490

20X1655025 | J | 75 | 93 | 50 | 110 | 150 | 100 | 118 25 | 135 200 | 20 | 20 | 2 | 165 | 160 057491

INSTALLATION 20X22010580 | N 105 ) 20 057492

* Do not belong to ETA

Anchor mechanical properties

Cross-section ahove cone

fuk (N/mm2) Min. tensile strength 700 750 750 750 700 600
fy (N/mm?2) Yield strength 580 600 600 600 570 570
As (mm?) Stressed cross-section - 23,8 34,7 56,1 103,9 172
Threaded part

fuk (N/mm?) Min. tensile strength 600 650 650 650 600 580
fy (N/mm?) Yield strength 420 420 420 420 480 330
As (mm?) Stressed cross-section 20,1 36,6 28 84,3 157 245
We (mm?3) Elastic section modulus 12,71 31,23 62,3 109,177 277,47 5409
MO (Nm) Characteristic bending moment 9 24 49 85 200 376
M (Nm) Recommended bending moment 3,7 9,8 20,0 34,7 81,6 153,5
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FIX3

zinc coated steel version
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The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

‘Anchorsize ~ MB M8 M10 M12 M16 M20 Anchorsze M6 M8 M10 M12 M16 M20 | ‘
Minimum anchorage depth VRu,m 6,8 143 226 328 565 852 _8
het 25 30 40 5 65 75 ™ 29 100 137 274 365 711 2
NRu,m 60 115 173 261 436 454 =
NRk 45 87 123 215 351 377 8
Maximum anchorage depth g
het 35 40 50 65 80 100 5
NRum 94 174 246 378 527 771 ]
Nak 70 157 202 31,7 470 628 =

Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN

Npg = N * *Derived from test results VRd = VA *
YMe YMs
TENSILE SHEAR
‘Anchorsize M6 M8 M10 M12 M16 M20  Anchorsze M6 M8 M10 M12 M16 M20
Minimum anchorage depth VR4 2.3 8,0 110 219 292 474
het 25 30 40 50 65 15 s = 1,25 for M6 to M16 and yms = 1,5 for M20
NRga 2,5 5,8 8,2 143 234 251
Maximum anchorage depth
het 35 40 50 65 80 100
NRd 3,8 105 135 21,1 313 418
e =19

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

¥* ¥*
rec N *Derived from test results Viec = VL
Y™ . YF ™. YF
TENSILE SHEAR
Minimum anchorage depth Vrec 1,7 5,7 7.8 15,7 208 339
het 25 30 40 50 65 15 vr=125
Nrec 1,7 4.2 5,9 10,2 16,7 180
Maximum anchorage depth
het 35 40 50 65 80 100
Nrec 2,7 7,5 9,6 151 224 299

=14 ;=15
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FIX3

zinc coated steel version I/

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . fi

NOgq,p Design pull-out resistance

Minimum anchorage depth

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VORd,c Design concrete edge resistance

at minimum edge distance (Cpin)

Minimum anchorage depth

het 30 40 50 65 15 het 30 40 50 65 15

NOgq (C20/25) 5,0 - - - - Chmin 50 65 100 100 115

Maximum anchorage depth Smin 40 50 100 100 100

het 40 50 65 80 100 VOrd,c (C20/25) 2,7 4,6 9,7 111 15,1

NOgd,p (C20/25) - - - - - Maximum anchorage depth

we=15 hef 40 50 65 80 100
Crmin 55 65 70 105 120
Smin 45 60 70 90 100
VO%d,c (C20/25) 3,3 4.8 6,0 12,5 17,0
we=15

- Goncrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

=

v = Pryout failure

VHd,cp = VDHd,cp . fb . Ws . '"I’G,N

NCRq,c Design cone resistance

Minimum anchorage depth

VORd,c

Design pryout resistance

Minimum anchorage depth

het 30 40 50 65 15 hef 30 40 50 65 15
NO%gq ¢ (C20/25) 55 8,5 11,9 17,6 21,8 VORd,cp (C20/25) 55 8,5 11,9 35,2 43,6
Maximum anchorage depth Maximum anchorage depth

het 40 50 65 80 100 het 40 50 65 80 100
NOgq,c (C20/25) 8,5 11,9 17,6 24,0 33,6 VO%Rd,cp (C20/25) 8,5 11,9 35,2 48,0 67,2
YMc = 1 ,5 YMcp = 1 ,5

N
. \ .
- - Steel resistance ..=Z=">  _ Steel resistance

S!%

VRd,s Steel design tensile resistance VRd,s Steel design shear resistance
VRd,s 11,9 17,3 28,1 48,5 73,7 VRd,s 8.0 11,0 21,9 29,2 47,4

s = 1,5 for M8 to M16 and yms = 1,4 for M20

NRd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

s = 1,25 for M8 to M16 and yms = 1,5 for M20

—g—

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vrg <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  fo Angle BITT fuv S,
£25/30 11 C40/50 1,41 0'ta 55 1 < o
£30/37 1,22 C45/55 1,48 60 11 X %
£35/45 1,34 C50/60 1,55 70 1,2 1807 a0

80 15

90 to 180 2




FIX3

Y/ ¥zinc coated steel version
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SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor ¥s  SPACING S Reduction factor Vs
Minimum anchorage depth Maximum anchorage depth
Anchor size M8 M10 M12 M16 M20 Anchorsize M8 M10 M12 M16 M20
40 0,72 45 0,69
50 0,78 0,71 60 0,75 0,70
65 0,86 0,77 70 0,79 0,73 0,68
90 1,00 0,88 90 0,88 0,80 0,73 0,69
100 092 083 0,76 0,72 100 092 083 076 0,71 067
S 120 100 090 081 0,77 120 17,00 090 081 0,75 0,70
Ys=05+ 150 1,00 0,88 0,83 150 100 0,88 0,81 0,75
Hlef 180 0,96 0,90 195 1,00 091 0,83
Smin < 8 < Ser,N 195 100 093 220 096 087
Ser,N = 3.Hef 225 100 240 1,00 090
Ws must be used for each spacing 300 1,00
influenced the anchors group
INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
R ion factor P/ R ion factor P/
N EDGE C I\Ilinimurer:':ztnlllmr:;?depct’z EDGE C I\Ilaximurend:':ltnlllmr:;?depct’:
Anchor size M8 M10 M12 M16 M20 Anchor size M8 M10 M12 M16 M20
50 1,00 55 0,93
65 1,00 60 1,00
100 1,00 65 0,89
¢ 100 1,00 70 0,94 0,78
115 1,00 75 1,00 0,82
c 100 1,00
Yen=0,23+0,51. 105 0,90
Emin < € < Cor,N " 110 0.93
Corll = 1,5.hes 120 1,00 0,84
W.nmust be used for each distance 130 0.83
150 1,00

influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Non-cracked concrete
CC- 10 12 14 16 18 20 22 24 26 28 30 32
min
Weey | 1,00 1,31 186 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
Cmin Cmin Reduction factor Ws.cu
Non-cracked concrete
C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32
min
1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 2,76 303 331
2,0 083 102 122 143 165 183 212 238 263 290 318 346
2,5 092 111 132 154 177 200 225 250 277 304 332 361
3,0 1,00 120 142 164 188 212 237 263 290 318 346 376
3,5 1,30 152 1,75 199 224 250 2,76 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
45 196 221 247 274 302 331 360 390 4720
5,0 233 259 287 315 344 374 404 435
5,5 2,71 299 328 371 402 433 465
6,0 283 311 341 371 402 433 465
= For 3 anchors fastening and more
3.+ 51+ 52 + 53 +....+ Sp c
II’s-c,v = .
3.n.Crin Cmin

9
<)
£
G
c
@
q
8
c
@
<
G
Q
=
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FIX 1l - HDG

hot dip galvanised uersion

Torque controlled expansion anchor,
for use in non-cracked concrete

APPLICATION

]

==

= Steel and timber framework

and beams
= Lift guide rails
= Industrial doors and gates
= Brickwork support angles
= Storage systems

MATERIAL

= Hot dip galvanised: 45 pm
NF EN ISO 1460 -1461
Salt spray: >350 hours

INSTALLATION

Technical data

8X70/20-7 C 20 7 70 050310
8X90/40-27 E 40 27 90 050320
35 | 42 52 | 100 | 48 55 65 | 100 8 8 9 15
8X110/60-47 F 60 47 110 050329
8X130/8067 | H 80 67 130 050330
10X75/15-5 C 15 5 75 050350
10X95/36-26 | E 36 26 96 050360
10X120/60-50 | G | 42 | 50 60 62 | 100 | 52 60 50 72 | 104 | 10 | 10 12 | 120 | 30 |050340
10X140/80-70 | | 80 70 140 050370
10X160/100-90 | J 100 90 160 050341
12X80/5 5 80 055351
12X100/258 | E 25 8 100 055352
12X115/4023 |G| 50 | 60 40 75 | 100 | 68 78 23 93 | 136 | 12 12 14 | 115 | 50 |055395
12X140/65-48 | | 65 48 140 050400
12X180/105-88 | L 105 88 180 050410
16X125/308 | G 30 8 125 050440
16X150/55-33 | | | B84 | 78 55 95 128 | 86 | 100 @ 33 | 117 | 172 | 16 16 18 | 150 | 100 |050354
16X170/75-63 | K 75 53 170 050450

Anchor mechanical properties

Cross-section ahove cone

fuk (N/mm?) Min. tensile strength 700 700 700 600
fy (N/mm?) Yield strength 580 580 580 500
As (mm?) Stressed cross-section 23,76 40,72 55,42 103,87
Threaded part

fur (N/mm2) Min. tensile strength 600 600 600 500
fyi (N/mm?) Yield strength 480 480 480 400
As (mm?) Stressed cross-section 36,6 58 84,3 157
We (mm?3) Elastic section modulus 31,23 62,3 109,17 277,47
MO,.s (Nm) Characteristic bending moment 22 45 79 166
M (Nm) Recommended bending moment 9,0 18,4 32,2 67,8




FIX Il - HDG

hot dip galvanised version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (Nru,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

Anchorsize M8 M10  M12  M16  Anchorsze M8  M10  M12  M16 | ‘
Minimum anchorage depth VRu,m 10,8 18,2 30,8 44,7 _8
hes 35 42 50 64 VRk 53 15,6 25,6 304 8
NRu,m 13,4 14,0 23,6 30,6 =
NRk 8,1 9,9 159 22,9 8
Maximum anchorage depth g
het 48 52 68 86 E
Ngu,m 17.8 18,7 32,7 51,0 Q
Ngk 15,1 15,5 26,0 39,9 =

Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

NRd = N * *Derived from test results VRd = Vai*
YMc YMs
TENSILE SHEAR
‘Anchorsize M8  M10  M12  M16  Anchorsize M8  M10  M12  M16
Minimum anchorage depth VRd 5,8 9,2 13,3 24,8
hes 35 42 50 60 s = 1,25
NRd 4,5 55 8,8 12,7
Maximum anchorage depth
het 48 52 68 86
NRd 8.4 8,6 14,4 22,1
M = 1 ,8

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = NL *Derived from test results rec = VL
™ .VF Y™ . YF
TENSILE SHEAR
Minimum anchorage depth Vrec 3,0 8,9 14,6 17,4
hes 35 42 50 64 v=1.25
Nrec 3.2 3.9 6,3 9,0
Maximum anchorage depth
het 48 52 68 86
Nrec 6.0 6,1 10,3 15,8

=14 ;=18
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FIX 1l - HDG

hot dip galvanised uersion

SPIT CC Method

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . fi

NCgg,, Design pull-out resistance

Minimum anchorage depth

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VORd,c Design concrete edge resistance

at minimum edge distance (Cpin)

Minimum anchorage depth

het 35 42 50 64 het 35 42 50 64

NOgd,p (C20/25) 3,3 5,0 8,9 13,9 Chmin 55 75 100 100

Maximum anchorage depth Shin 45 65 100 100

het 48 52 68 86 VOgd,c (C20/25) 2,9 5,1 8,7 10,1

NOgd,p (C20/25) 5,0 6,7 111 22,2 Maximum anchorage depth

wme=1.8 hef 48 52 68 86
Cmin 60 65 90 105
Smin 50 55 75 90
VO%d,c (C20/25) 3,7 4,4 8,2 11,8
we=15

- Goncrete cone resistance

Nrd.c = NOrdc . fo . Ws. Wen

=

v = Pryout failure

VHd,cp = VDHd,Gp . fb . ‘Ps . ‘PG,N

NCRq,c Design cone resistance

Minimum anchorage depth

VORd,c

Design pryout resistance

Minimum anchorage depth

het 35 42 50 64 hef 35 42 50 64
NOgq ¢ (C20/25) 5,8 7.6 9,9 14,3 VORd,cp (C20/25) 7,0 9,1 11,9 34,4
Maximum anchorage depth Maximum anchorage depth
het 48 52 68 86 het 48 52 68 86
NOgq,c (C20/25) 9,3 10,5 15,7 22,3 VORd,cp (C20/25) 11,2 12,6 37,7 53,6
YMc = 1 ,8 YMcp = 1 ,5
N
. \ .
- - Steel resistance ..=Z=">  _ Steel resistance
VRd,s Steel design tensile resistance VRd,s Steel design shear resistance
VRd,s 9,3 16 22 34 VRd,s 3.8 11,2 18,2 18,9
s =15 wis = 1,25

|

NRd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

—g—

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vrg <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ f,  Concreteclass  fo Angle BITT fuv R L
£25/30 11 C40/50 1,41 0'ta 55 1 < o
£30/37 1,22 C45/55 1,48 60 11 X %
£35/45 1,34 C50/60 1,55 70 1,2 180 320

80 15

90 to 180 2




FIX Il - HDG

hot dip galvanised version

SPIT CC Method
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Minimum anchorage depth Maximum anchorage depth

Anchor size M8 M10 M12 M16 Anchor size M8 M10 M12 M16

45 0,71 50 0,67

65 0,81 0,76 55 0,69 0,68

100 0,98 0,90 0,83 0,76 15 0,76 0,74 0,68

10 100 094 087 079 90 081 079 072 067

5 125 100 092 083 105 086 084 076 070 g

Yo=0,5+ 150 100 083 145 100 096 086 078 £
6. hef 180 097 180 100 094 085 2

Smin < § < Scr,N 192 1,00 205 1,00 0,90 2
Ser,n = 3.het 240 0,97 8
Ws must be used for each spacing 280 1,00 =
influenced the anchors group E

[&]

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD §

N
e 4 Eoce o i
Anchor size M8 M10 M12 M16 Anchor size M8 M10 M12 M16
55 1,00 60 0,87
65 1,00 65 0,92 0,87
€ 100 1,00 70 0,97 0,92
100 1,00 90 1,00 0,97 0,90
Yon=0,23 + 0,51 . C 100 1,00 0,98 0,82
of 125 1,00 0,97
Cmin < € < Cer,N 130 1.00

Cer,N = 1,5.hes
W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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Il gesssssasa TAPCON I &I

zinc coated & stainless steel version§//]

Concrete screw anchor c € c E
for use in cracked and

European Technical Assessment European Technical Assessment
non-cracked concrete ETAG 001-6 - 01/0071  ETA Option 1- 01/0073

STAINLESS

Technical data

Zinc coated versions

BXB0/5 40 5 65 100 | 7.5 B 9 80 055654
8X70/5 40 5 75 120 | 105 8 12 70 * | 055655

APPLICATION 8X90/25 40 25 75 P0 055656
10XB5/15%* 40 15 60 65 055657

* Channel, cable tray 10X90/5 45 5 95 | 130 | 125 10 14 90 + | 055658

= Brackets

- E-Clips, cowhorn 10X100/15 50 15 95 100 055659

« TRH clip, rod hanging 10X120/35 50 35 95 120 055661

= Trunking 10X150/65 50 65 95 150 055662

= Push-pull bars 10X170/85 55 85 %5 170 055663

* Formwork / shuttering 10%220/135 55 | 135 | 95 200 055664
Stainless steel A4 versions
BX80/15 85 15 75 120 | 105 8 12 80 * | 055674
BX80/15 65 15 75 120 | 105 8 12 80 * | 055676
10X100/15 85 15 95 130 125 | 10 14 100 * | 055676

* Stop tightening immediately when it meets the part to be fixed

MATERIAL ** Do not belong to ETA

ZLinc coated version:

= Body :

Min. zinc coated steel 5 pm ;
min. tensile strength: 1000 N/mm?

Stainless steel version:
= Body : stainless steel A4

Anchor mechanical properties

As (mm?) Stressed cross-section 19,6 36,3 60,8 36,3 60,8
Wi (mm3) Elastic section modulus 12,3 30,8 66,9 30,8 66,9
MC;s (Nm)  Characteristic bending moment 11,0 26,0 56,0 29,0 64,0
M (Nm) Recommended bending moment 55 13,0 28,0 14,5 32,0

INSTALLATION




TAPCON Il & 1

zinc coated & stainless steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR 0
(]

L=

[&]

e T :
Non-cracked concrete VRk 7,0 18,0 34,0 21,0 40,0 =

hnom 55 65 85 65 85 o

Nrk 9,0 12,0 28,3 12,0 28,3 %

Cracked concrete E

hnom 55 65 85 65 85 Q

Nri 30 90 160 @ 90 160 =

Design loads (NRd,

VR4) for one anchor without edge or spacing influence in kN

Npg = N * *Derived from test results VRd = VA ™
YMc YMs
TENSILE SHEAR
Non-cracked concrete VRd 4,7 12,0 22,7 14,0 28,7
hnom 55 65 85 65 85 ws =15
NRd 6,0 8,0 18,9 8,0 18,9
Cracked concrete
hnom 55 65 85 65 85
NRd 2,0 6,0 10,7 6,0 10,7
e =15

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = Ny * *Derived from test results rec = Vi *
Y™M.YF Y™ . YF
TENSILE SHEAR
Non-cracked concrete Vrec 3,3 8,6 16,2 10,0 19,0
hnom 55 65 85 65 85 ws =15
Nrec 4,3 5,7 13,5 57 13,5
Cracked concrete
hnom 55 65 85 65 85
Nrec 1.4 4,3 7.6 4,3 7.6
e =15

61



62

T RN | e | iAW | WA S\ AN

TAPCON Il & I

zinc coated & stainless steel version I/

SPIT CC Method

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . fi

NOgq, Design pull-out resistance

Non-cracked concrete

hnom 55 65 85 65 85
NOpq,, (C20/25) 6,0 8,0 - 8,0 _
Cracked concrete

hnom 55 65 85 65 85
NOgq,p (C20/25) 2,0 6,0 10,7 6,0 10,7
YMc = 1,5

- Concrete cone resistance

Nrd.c = NORdc . fb . Ws. Wen

NOgg ¢ Design cone resistance

Non-cracked concrete

- Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOpgy ¢ Design concrete edge resistance

at minimum edge distance (Cpin)

Non-cracked concrete

hnom 55 65 85 65 85
NOgq,c (C20/25) 9,8 12,3 18,9 12,3 18,9
Cracked concrete

hnom 55 65 85 65 85
NOgq,c (C20/25) 7,0 8,7 13,5 8,7 13,5
e =15

- Steel resistance

=
=

[

=

hnom 55 65 85 65 85
Cmin 40 50 70 50 70
Smin 40 50 70 50 70
VOgq,c (C20/25) 1,9 3,0 5,7 3,0 5,7
Cracked concrete

hnom 55 65 85 65 85
Cmin 40 50 70 50 70
Smin 40 50 70 50 70
\Opq,c (C20/25) 1,4 2,2 4.1 2,2 4,1
we=15

\

= Pryout failure
VRd,p = VORd.ep - fo . Ws. Wen

VOpg Design pryout resistance

Non-cracked concrete

hnom 55 65 85 65 85
VO%q,cp (C20/25) 9,8 24,5 37.8 24,5 37,8
Cracked concrete

hnom 55 65 85 65 85
VO%q4,cp (C20/25) 7,0 17,5 26,9 17,5 26,9
YMep = 1.5

- Steel resistance

NRg,s Steel design tensile resistance Steel design shear resistance
NRg,s 9,8 17.9 30,0 20,7 34,3 VRd,s 4,7 12,0 22,7 14,0 26,7
ws =14 ws =15

|

NRrd = min(NRd,p ; NRd,c ; NRd,s)
Bn = Nsg / Npg < 1

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv =Vsg/Vra <1

—

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
i

‘Concreteclass ~ f,  Concreteclass  f»  Anglepll  fav SR
C25/30 11 C40/50 1.41 0to 55
C30/37 100 C45/55 148 60 1
C35/45 134 C50/60 155 70 TR T S X

80 15

90 t0 180 P




TAPCON Il & 1

[/ ¥zinc coated & stainless steel version

SPIT CC Method
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Cracked & non-cracked concrete
40 0,65
50 0,69 0,66
70 0,77 0,73 0,67
100 0,88 0,83 0,75
135 1,00 0,94 0,83
P,=05+ > 155 1,00 0.88
B.her 205 1,00
Smin < $ < Ser,N
Ser,N = 3.het

Ws must be used for each spacing
influenced the anchors group

g
(]
L=
[&]
c
@©
©
8
=
@©
=
[&]
Q
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Ve
Cracked & non-cracked concrete

40 0,71
50 0,82 0,74
66 1,00 0,89 0,74
70 0,93 0,76
c 117 1,00 0,81
Y.n=0,48+0,27 . 100 1,00

ef
Cmin < € < Cer,N

Cer,N = 1,5.het

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete

Wsey | 100 131 166 202 241 283 326 372 419 469 520 572

Reduction factor \Vs.cy
Cracked & non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 180 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 283 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 299 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.0+ 51+ 52+53+...4 Sp1 c
\I"s-c,v= .

3 n. Cmin Cmin
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GRIP & GRIP L

zinc coated steel version[jV/]

Deformation-controlled expansion

female anchor for use in
non-cracked concrete

Technical data

C€

European Technical Assessment
ETA Option 7- 05/0053

100 25 5 050788
100 30 5 062040 050789
100 30 10 061980
100 30 10 062050 050790
100 30 22 - 050799
100 40 22 062060 | 050791
100 50 36 062070 050792
130 65 80 062080 050793

<a>

APPROVED

GRIP & GRIP L
mM10/M12

ST-M M6x25 | 050921
ST-M M6x30 | 050922
ST-MM7x30 | 050932
ST-MMBx30 | 050923
ST-M M10x30 051015
ST-M M10x40 050924
ST-M M12x50 050925

ST-M M16x65 050926

M S MBX25* 25

!lm-—%l::‘ MBX30 30

M7X30* 30

MBX30 30

M10X30 30

M10X40 40

M12X50 50

APPLICATION MIBX65 | 65
* Do not belong to ETA

= Ventilation ducts
= Suspended ceilings
= Cable tray

MATERIAL

= Sleeve : steel, 11 SMnPb30

= Expansion cone: Fb10,

NF A 35-053

= Protection : galvanised 5 pm min.

INSTALLATION

Anchor mechanical properties

fux (N/mm2)  Min. tensile strength 570 570 570 570 550
fi (N/mm?@)  Yield strength 420 375 375 345 345
As (mm2) Stressed cross-section 26,34 36,22 47,15 80 138,74




GRIP & GRIP L

LY/ 9zinc coated steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.

The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE

SHEAR

Screw grade 8.8

Screw grade 8.8

hef,min 25 30 30 30 40 50 65 VRum 9 14,8 22,3 27,1 58,3
NRy,m 78 105 134 149 184 312 371 VR 4,5 8,7 13,2 14,8 45,8
Nrk 5.6 8,5 94 85 145 262 298

Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN

_ Nac* *Derived from test result _ VA
Npg = ™o erived from test results VRd = e
TENSILE SHEAR

Screw grade 8.8

Screw grade 8.8

hef, min 25 30 30 30 40 50 65 VRd 3,3 5,7 8,7 9,0 28,8
NRrd 31 4,7 5,2 4,7 8,1 146 16,6 s = 1,25
YMc = 1 ,8

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = N * *Derived from test results rec = Vi
Y™ . YF Y™ . YF
TENSILE

Screw grade 8.8

0
I
m
o
X

Screw grade 8.8

hef,min 25 30 30 30 40 50 65

Vrec 2,4 4,1 6.2 6,4 20,6

Nirec 2,2 3.4 3.7 34 58 104 118

=14 ym=18

s = 1,25

g
(]
L=
[&]
c
@©
©
8
=
@©
=
[&]
Q
=

Recommended loads (Nrec, Vrec) in beam slab in kN

Min. steel quality of screw 5.6 5.6 8.8 5.6 8.8 5.6 8.8
GRIP L M6X30 2,10 1,25 2,00 2,50 2,70 1,25 2,20
GRIP L M8X30 2,10 2,30 3,10 2,70 2,70 2,30 3,10
GRIP L M10X30 2,10 3,60 4,60 2,70 2,70 3,60 4,60

* kp1 trade mark (supplier for hollow concrete slab)
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GRIP & GRIP L

zinc coated steel version I/

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

- Goncrete cone resistance

Nrd,c = NORdc . fb . Ws. Wen

NOgq,c Design cone resistance

hes 30 30 30 40 50 65
NOgg,c (C20/25) 4,6 4,6 4,6 7.1 9,9 14,7
we=1,8

- Steel resistance

=
==

2

o

- - Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

VOpgy ¢ Design concrete edge resistance
at minimum edge distance (Cyin)
hes 30 30 30 40 50 65
Crin 105 105 140 140 195 227
Smin 60 70 80 95 125 130

\Ogq, (C20/25) 8,3 8,9 14,5 15,3 28,1 40,5
YMc = 1.5

V
= Pryout failure
VHd,cp = VDHd,Cp . fb . \Ps . ‘PC,N
VR, Design pryout resistance
hes 30 30 30 40 50 65

VOpy,cp (C20/25) 5,5 5,5 5,5 8,5 119 3572

NRq,s Steel design tensile resistance oo = 1.5

Screw grade 4.6

NRa,s 4,0 7,3 11,6 11,6 16,9 31,4

Screw grade 5.6 .

Npd,s 51 92 145 145 211 393 - Steel resistance

Screw grade 5.8

NRa,s 6,7 11,3 14,8 14,8 23,0 39,9

Screw grade 8.8 VRd,s Steel design shear resistance

Nes 92 13 148 148 230 099 [Anchorsiza! M8 M8 M1l W10 Mi2 M6

yms = 2 for screw grade 4.6 and 5.6 Screw grade 4.6

1,5 < yms < 1,98 for screw grade 5.8 and 8.8 (cf. ETA) VRd,s 2,4 4.4 6,9 6,9 10,1 18,8
Screw grade 5.6
VRd,s 3.0 5,5 8,7 8,7 12,6 23,5
Screw grade > 5.8
VRd,s 3.1 6,8 8,8 8,8 13,8 24,0

(e
NRrd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

wvs = 1,67 for screw grade 4.6 and 5.6
1,36 < yms < 1,65 for screw grade 5.8 (cf. ETA)

*|

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv =Vsg/Vra <1

Bn+ Py <12

INFLUENCE OF CONCRETE

A8 INFLUENCE OF SHEAR LOADING DIRECTION

U
i60°¢
~—Lsg,

C25/30 1.1 C40/50 1.41 0to 55

C30/37 1,22 C45/55 1,48 60 1.1

C35/45 1,34 C50/60 1,55 70 12 0 w0y p o oy
80 1.5
90 to 180 2




GRIP & GRIP L

¥/ ¥zinc coated steel version

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Non-cracked concrete
het 30 30 30 40 50 65
60 0,83
70 0,89 0,89
80 0,94 0,94 0,94
95 1,00 1,00 1,00 0,90 g
W= 05+ 110 0,96 2
B.hef 125 1,00 0,92 ]
130 0,93 0,83 @©
Smin < § < Ser,N 150 1,00 0,88 @
Sor,N = 3.hef 180 0,96 -
Ws must be used for each spacing 195 1,00 E
influenced the anchors group 8
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Ve
Non-cracked concrete

het 30 30 30 40 50 65
105 1,00 100
140 1,00 1,00
195 1,00
227 1,00
\Pn < 1
€ 2 Cmin

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Non-cracked concrete

Wsey | 1,00 131 166 202 241 283 326 372 419 469 520 572

Cmin Reduction factor Ws.cu
Non-cracked concrete

c c - i
Yooy = . \/ For 2 anchors fastening

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more
3.+ 51452+ 53 +...4 Sn1 \/ c

\I"s-c,v =

3 n. Cmin Cmin
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GRIP SA - A4

stainless steel version Y/

Deformatlon-controlled.expansmn c €| [rox
female anchor for use in e B TS
non-cracked concrete ETA Option 7- 06/0268

Technical data

MBX30 30 6 13 32 8 100 30 5 062240 | ST-MMBx30 | 050214

MBX30 30 8 13 32 10 100 30 10 | 062250 | ST-M MBx30 | 050215
M10x40 40 10 15 42 12 100 40 22 | 062260 | ST-M M10x40 | 050216
M12X50 50 12 18 53 15 100 50 36 | 062270 | ST-M M12x50 = 050217
M16X65 65 16 23 70 20 100 65 80 | 062280 | ST-M M16x65 | 050218

APPLICATION

= Ventilation ducts
= Suspended ceilings
= Cable tray

MATERIAL

= Sleeve :

stainless steel X2CrNiMo17-12-2
= Expansion cone :

stainless steel X2CrNiMo17-12-23

INSTALLATION Anchor mechanical properties
fuc (N/mm?)  Min. tensile strength 610 610 610 610 610
fi (N'mm?)  Yield strength 360 360 360 360 360
As (mm?) Stressed cross-section 26,34 36,22 47,15 80 138,74




GRIP SA - A4

LY/ Wstainless steel version

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

g

TENSILE SHEAR 2
‘Anchorsize M6 M8 M10 M12 M16  Anchorsize =~ M6 M8 M10 M12 M16 %
Screw grade A4-70 Screw grade A4-70 TOU
hef, min 30 30 40 50 65 VRu,m 8,4 12 15,6 31 50,4 'c
Ngu,m 8,75 12,3 17.8 25,4 37,3 VRk 7,0 10 13 26 42 E
NR« 6,6 9,3 13,8 19,05 28,05 8
=

Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

Npd = N *Derived from test results Vga = Vi *
YMe YMs
TENSILE SHEAR
Screw grade A4-70 Screw grade A4-70
hef,min 30 30 40 50 65 VR4 4,5 6,4 8,3 16,6 26,9
Npgg 3,7 5,2 7,7 10,6 15,6
we= 1.8

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = N * *Derived from test results rec = Vi
™. YF Y™ . YF
TENSILE SHEAR
Screw grade A4-70 Screw grade A4-70
hef,min 30 30 40 50 65 Vrec 3,2 4,5 5,9 11,8 19,2
Nrec 2,6 3,7 5,5 7,6 111
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GRIP SA - A4

stainless steel version I/

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

- Goncrete cone resistance

Nrac = NO%Rdc . fo . Ws. Wen

3

NO%gq,c Design cone resistance
het 30 30 40 50 65
NCrgy,c (C20/25) 5,5 5,5 8,5 11,8 17,6
e =15

é - Steel resistance

Steel design tensile resistance

Screw grade A4-70
NRd,s 7.5
wis = 1,87

12,3 15,5 27,8 44,9

G
NRd = min(NRrd,p ; NRd,c ; NRd,s)
Bn = Nsd/ Nrg <1

v - Concrete edge resistance

VRde = VOrdc . fo . fpv. Wscv

VOpg,c Design concrete edge resistance

at minimum edge distance (Cpin)
hef 30 30 40 50 65
Chmin 80 95 135 165 200
Smin 50 60 100 120 150
\/Opg,c (C20/25) 5,5 7,6 14,4 21,8 33,5
Mc = 1:5

= Pryout failure

VRd,cp = VORd.ep - fo . Ws . Ve

VOrd,c Design pryout resistance
het 30 30 40 50 65
VOpg,cp (C20/25) 9,9 9,3 14,4 20,2 35,2
YWep =15

- Steel resistance

Steel design shear resistance

VRd,s

Screw grade A4-70

VRd,s 4,5 6.4 8,3 16,6
s = 1,56

*|

VRd = min(VRd,c ; VRd,cp ; VRd,s)
Bv=Vsd/ Vry <1

Bn+ Py <12

INFLUENICE OF CONCRETE

W8 INFLUENCE OF SHEAR LOADING DIRECTION

U
i60°¢
~—Lsg,

C25/30 1,1 C40/50 1,41 0055 1
C30/37 1,22 C45/55 1,48 60 11
C35/45 1,34 C50/60 1,55 70 12 e g P OB
80 1,5
90 to 180 2




GRIP SA - A4

[/ Wstainless steel version

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Non-cracked concrete
het 30 30 40 50 65
60 0,83
70 0,89 0,89
80 0,94 0,94
100 1,00 1,00 0,90 g
W= 05+ 110 0,96 2
B.hef 120 1,00 0,92 ]
130 0,93 @©
Smin <8 < Ser,N 160 1,00 0,88 ®
Sor,N = 3.hef 180 0,96 -8
W's must be used for each spacing 195 1,00 E
influenced the anchors group 8
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep
Non-cracked concrete

hes 30 30 40 50 65
80 1,00

95 100

135 1,00

165 1,00

Ye<1 200 1,00
€ 2 Cmin

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Non-cracked concrete

Wsey | 1,00 131 166 202 241 283 326 372 419 469 520 572

Cmin Reduction factor Ws.cu
Non-cracked concrete

c c - i
Yooy = . \/ For 2 anchors fastening

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.C+ 51+ Sp + 53 +....+ Sn1 \/ c

\I"s-c,v =

3 n. Cmin Cmin
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PRIMA

1/4

High expansion shield anchor, for use in concrete
and solid & hollow masonries

Technical
Assessment

SOCOTEC

N° KX 0827
Technical data

|llllllllllllll|lll_l|l|

S —

I

Shield only
%MMM“JE@ MBX50 37 - M6 | 60 12 | 100 8 50 8 10 5 | 050399
L) MBXS5 2 - | M8 | 8 | 14 100 10 | 55 | 15 | 25 | 75 | 050401
M10X85 52 - M0 | 75 16 100 | 12 65 30 | 50 13 | 050402
M12X80 62 - M2 90 | 20 | 125 14 80 50 | 80 23 073560
Type B (supplied with screw grade 8.8 and premounted washer)
APPLICATION MBX50/10 B 10 80 050404
37 M | 80 12 100 | 8 - 10 5
« Industrial doars MBX50/25 B 25 70 050405
= Storage racking MBX55/10 B 10 80 050408
« Signs MBX55/25 B 42 %5 | M8 | 65 14 | 100 10 | 80 - 25 | 75 | 050407
= Security shutters MB8X55/40 B 40 90 050408
* Gate & fence posts M10X65/10 B 10 75 073640
* Spiral staircase MIOXB5/25B | 52 | 25 | M0 75 | 16 | 100 | 12 | 90 - 50 | 13 | 073850
M10X65/50 B 50 110 073860
M12X80/10 B 10 90 073880
62 M2 90 | 20 @ 125 | 14 - 80 23
M12X80/25 B 25 110 073890

MATERIAL

= Sleeve : S300Pb NFA 35561
= Expansion cone : S300Ph
NFA 35561

Anchor mechanical properties

Screw grade 5.8

fuc (N/mm?)  Min. tensile strength 520 520 520 520
* Screw : class 8.8 NFEN 20898-1 ¢ \/mm@)  Yield strength 420 420 420 420
* Washer : Fe 380, NF EN 10025 MP (Nm)  Characteristic bending moment 79 19,5 38,9 68,1
* Protection : Zinc coating NFE M (Nm) Recommended bending moment 3.2 7.8 15,6 28.4
25009, passivation NFA 91472 Screw grade 8.8
fux (N/mm2)  Min. tensile strength 800 800 800 800
fi (N/mm?)  Yield strength 640 640 640 640
MP%.s (Nm)  Characteristic bending moment 12,2 30,0 59,8 104,8
M (Nm) Recommended bending moment 50 12,4 24,8 43,7
As (mm?) Stressed cross-section 20,1 36,6 58 84,3
Wei (Mm?) Elastic section modulus 12,7 31,2 62,3 109,2

INSTALLATION Recommended loads (Nrec, Vrec) in masonries in kN

TENSILE SHEAR

Engineering clay bricks BP 300 (fc > 30 N/mm?)

Engineering clay bricks BP 300 (fc > 30 N/mm?)

Nrec 1.9 2,4 3,0 3,0 Vrec 1,0 1.9 3,0 4,4
Clay bricks (fc = 11 N/mm?) Clay bricks (fc = 11 N/mm?)

Nrec 0,7 1.1 1.1 2,0 Vrec 0,85 1,9 3,0 4.4
Solid concrete hlocks B 120 (fc = 13,5 N/mm?2) Solid concrete blocks B 120 (fc = 13,5 N/mm?)

Nrec 0,4 0,95 1,25 1.9 Vrec 0,5 1,75 2,2 3,15
Hollow clay bricks not rendered Hollow clay bricks not rendered

Nrec 0,15 0,15 * * Vrec 0,5 0,5 * *
Hollow clay bricks rendered Hollow clay bricks rendered

Nrec 1,2 1,2 1,2 1,2 Vrec 1,6 2,0 2,5 3,0
Hollow concrete hlocks not rendered Hollow concrete hlocks not rendered

Nrec 0,2 0,2 * * Vrec 0,8 0,8 * *
Hollow concrete hlocks rendered Hollow concrete hlocks rendered

Nrec 1,25 1,75 1,85 2,2 Vrec 1.6 2,0 2,5 3,0

*not recommended

*not recommended



PRIMA .-
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The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

Screw grade 5.8

het 37 a2 52 62 VRum 6,2 11,4 181 26,3 P
NRu,m 116 18,7 28,5 36,1 Vrk 5,2 9,5 15,1 21,9 2
Nrk 10,4 14 21,4 27,1 Screw grade 8.8 ]
Screw grade 8.8 VRu,m 9,7 17,5 27,8 39,6 E
het 37 a2 52 62 VK 8.1 14,6 23,2 33,0 Q
NRu,m 14,4 18,7 28,5 36,1 -
NRk 10,8 14 21,4 27,1 <

2

=

Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN

Screw grade 5.8

_ Nac* *Derived from test result _ VA
Npq = e erived from test results VR = s
TENSILE SHEAR

Screw grade 5.8

Screw grade 5.8

het 37 42 52 62 VRd 4.2 7,6 12,1 17,5
Nprd 5,0 6,7 10,2 12,9 Screw grade 8.8

Screw grade 8.8 VRd 6,5 11,7 18,6 26,4
het 31 42 52 62 s = 1,25

NRd 5,1 6,7 10,2 12,9

e = 2,1

_ Nac* *Derived from test results L
rec = Y™ VF ree = Y™ . YF
TENSILE SHEAR

Screw grade 5.8

Screw grade 5.8

hes 37 42 52 62 Vrec 2,5 4,5 7,2 10,4
Nrec 3,5 4.8 7.3 92 Screw grade 8.8

Screw grade 8.8 Vrec 4.6 8,3 13,3 18,9
het 37 42 52 62 s = 1,5 for srew grade 5.8 and yms = 1,25 for srew grade 8.8

Nirec 3,7 4,8 7,3 9,2

¥F="14;yme =21

Recommended loads (Nrec, Vrec) dans dalles alvéolaires in kN

Min. steel quality of screw 5.6 5.6 8.8
PRIMA M6 2,5 1,25 2,10
PRIMA M8 2,75 2,30 3,90
PRIMA M10 2,75 2,30 3,90
PRIMA M12 3,75 5,20 9,0

*kp1 trade mark (supplier for hollow concrete slab)
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PRIMA

3/4

SPIT CC Method

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . i

- Concrete edge resistance

VRd,c = Ve . fo . fpv . Wscv

\VOpg,c Design concrete edge resistance
NOgg, Design pull-out resistance at minimum edge distance (Cpin)
hes 31 42 52 62 hef 31 42 52 62
NCpy,, (C20/25) 50 - - Crmin 50 55 80 65
e = 2,1 Smin 60 70 80 110
VOpq,c (C20/25) 3.2 4,0 4.9 6,2
we=15

- Goncrete cone resistance

Nrd.c = N%dc . fo . Ws. PonN

=

= Pryout failure

VHd,cp = VDHd,cp . fb s "PC,N

NO%q,c Design cone resistance VORd.c Design pryout resistance
het 37 42 52 62 het 37 42 52 62
NOgqy,c (C20/25) 54 6.5 9,0 11,7 VOpg,cp (C20/25) 7.6 9.1 12,6 32,8
e = 2,1 Wep = 1,5
&
. v .
- - Steel resistance _ =Z=">  _ Steel resistance
NRg,s Steel design tensile resistance VRd,s Steel design shear resistance

Screw grade 5.8

Screw grade 5.8

NRa,s 4,0 7.3 11,6 16,9 VRd,s 4,2 7.6 12,1 17,5
Screw grade 8.8 Screw grade 8.8

NRd,s 5,1 9,2 14,5 21,1 VRd,s 6,5 11,7 18,6 26,4
s = 1,9 ws = 1,25

NRd = min(NRrd,p ; NRd,c ; NRd,s)
Bn = Nsd/ Nrg <1

*|

VRd = min(VRd,c ; VRd,cp ; VRd,s)

Bv=Vsd/ Vra <1

Bn+ Py <12
INFLUENCE OF CONCRETE A8 INFLUENCE OF SHEAR LOADING DIRECTION
a0

‘Concreteclass ~ f,  Concreteclass  f»  Anglepll  fav s,
C25/30 11 C40/50 1.41 0to 55 1
C30/37 100 C45/55 148 60 1
C35/45 134 C50/60 155 70 TR T S X

80 15

90 t0 180 P
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SPIT CC Method
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Non-cracked concrete
Anchor size M6 M8 M10 M12
60 0,77
70 0,82 0,78
80 0,86 0,82 0,76
90 0,91 0,86 0,79
100 0,95 0,90 0,82
P,=05+ > 10 1,00 0,94 0,85 0,80
B.Net 125 1,00 0,90 0,84
Smin < $ < Ser,N 155 1,00 0,92
Scr,N = 3.hef 185 1,00

Ws must be used for each spacing
influenced the anchors group

9
<)
£
G
c
@
q
8
c
@
<
G
Q
=

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wen
Non-cracked concrete
Anchor size M6 M8 M10 M12
50 0,92
55 0,98 0,89
60 1,00 0,95 0,82
65 1,00 0,87 0,76
c 80 1,00 0,89
Yen=0,24+05. 95 1,00
Cmin < € < C¢r,N o
Cer,N = 1,5.hes

W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more
3.+ 51+ 52+ 53 +....4 5n1 \/ c

II’s-c,v =

3.N.Crmin Crmin
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Universal female anchor for use S—
In concrete and masonries oo

Cly N
A} llﬂ]l]m :nmmuuunﬂllﬂﬂﬂh111‘”@@

APPLICATION

= Fixing on hollow or solid materials
= Steel cupboards
= Overhead fixings

MATERIAL

N° NPQ 088
Technical data

MBX40 35 6 50 10 85 42 8 5 053100
MBX45 40 8 55 12 95 47 15 10 053110
M10X55 45 10 60 15 105 53 30 20 053120
M12X70 58 12 75 18 140 68 50 22 053130
MBX40 + TH 6X50 053150
MBX40 + QDC A2 053170
MBX45 + TH 8X55 053200
M12X70 + QDC GAL 053140

Bending moments

Screw grade 6.8
Recommended bending moment (Nm) 2,5 6,0 12,5 22

= Sleeve : lead alloy
= Gone : S300Pb

INSTALLATION

—— [
]| ql
= [T

)
unm»mfmﬂfml-l_
Il

Ultimate loads (Nru,m, VRu,m) in kN

SHEAR

Concrete (C20/25)

Ngu,m 48 114 1865 285 15 240 VRu,m 36 126 186 30,6
Concrete (C30/37)

NRu,m 54 156 20,1 354 15 240 VRu,m 36 126 186 30,6
Solid concrete hlocks B 120 (fc = 13,5 Mpa)

NRu,m 24 57 75 114 15 114 VRu,m 30 105 132 189
Solid clay bricks (fc = 55 Mpa)

Ngu,m 42 114 144 246 15 240 VRu,m 33 114 180 240
Hollow concrete blocks B40 not rendered (fc = 6,5 Mpa)

NRu,m 1.8 1,8 1,8 1,8 1,8 1,8 VRu,m 445 565 655 6,85
Hollow clay bricks eco-30 not rendered (fc = 4,5 Mpa)

NRu,m 1.1 1,3 1,758 22 1.1 2,2 VRu,m 42 505 6,75 9,55
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Design loads (Nr4, Vra) for one anchor without edge or spacing influence in kN

NRum *
N —_
R=743
TENSILE

*Derived from test results

VRum'u"_
Vg= —num.
" 4,3
SHEAR

Concrete (C20/25)

Concrete (C20/25)

NRg 1,12 2,66 3,85 6,85 0,84 5,60 VRd 0,84 2,94 4,34 7,14
Concrete (C30/37) Concrete (C30/37)

NRd 1,26 3,64 4,69 8,26 0,84 5,60 VRd 0,84 2,94 4,34 7,14
Solid concrete hlocks B 120 (fc = 13,5 Mpa) Solid concrete hlocks B 120 (fc = 13,5 Mpa)

NRd 0,56 1,33 1,75 2,66 0,84 5,60 VR4 0,70 2,45 3,08 4,41
Solid clay bricks (fc = 55 Mpa) Solid clay bricks (fc = 55 Mpa)

NRg 0,98 2,66 3,36 5,74 0,56 2,66 VRd 0,77 2,66 4,2 5,60
Hollow concrete hlocks B40 not rendered (fc = 6,5 Mpa) Hollow concrete hlocks B40 not rendered (fc = 6,5 Mpa)

NRgd 0,42 0,42 0,42 0,42 0,42 0,42 VRd 1,04 1,32 1,53 1,60
Hollow clay bricks eco-30 not rendered (fc = 4,5 Mpa) Hollow clay bricks eco-30 not rendered (fc = 4,5 Mpa)

NRd 0,26 0,30 0,41 0,51 0,26 0,51 VR4 0,98 1,18 1,58 2,23

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

NFIum *
Nrec =

TENSILE

*Derived from test results

VFIum *
Vrec =

SHEAR

Concrete (C20/25)

Concrete (C20/25)

Nrec 0,80 1,90 2,75 4,75 0,60 4,00 Vrec 0,60 2,10 3,10 5,10
Concrete (C30/37) Concrete (C30/37)

Nrec 0,90 2,60 3,35 5,90 0,60 4,00 Vrec 0,60 2,10 3,10 5,10
Solid concrete hlocks B 120 (fc = 13,5 Mpa) Solid concrete hlocks B 120 (fc = 13,5 Mpa)

Nrec 0,40 0,95 1,25 1,90 0,60 4,00 Vrec 0,50 1,75 2,20 3,15
Solid clay bricks (fc = 55 Mpa) Solid clay bricks (fc = 55 Mpa)

Nrec 0,70 1,90 2,40 4,10 0,40 1,90 Vrec 0,55 1,90 3,00 4,00
Hollow concrete hlocks B40 not rendered (fc = 6,5 Mpa) Hollow concrete hlocks B40 not rendered (fc = 6,5 Mpa)

Nrec 0,30 0,30 0,30 0,30 0,30 0,30 Vrec 0,74 0,94 1,09 1,14
Hollow clay bricks eco-30 not rendered (fc = 4,5 Mpa) Hollow clay bricks eco-30 not rendered (fc = 4,5 Mpa)

Nrec 0,18 0,22 0,29 0,37 0,18 0,37 Vrec 0,70 0,84 1,13 1,59

Spacing data

IN CONCRETE AND SOLID MASONRIES

M6 90 70 70
M8 100 80 80
M10 115 90 90
M12 150 115 115
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DYNABOLT

1/4

Sleeve type expansion anchor for use in concrete,
solid masonries and in beam slab

Technical data

MBX45/8 HB 25 8 6 45 8 55 45 9 050252
MBX70/30 HB 30 30 B 45 8 55 70 9 050253
MBX95/55 HB 30 56 B 45 8 55 95 9 050254
MBX55/10 HB 28 8 8 50 10 65 55 20 050255
APPLICATION MB8X80/35 HB 34 35 8 50 10 65 80 20 050256
MB8X105/60 HB 34 62 8 50 10 65 105 20 050257
) \I;\éla‘!hﬂ:,m& M10X75/20 HB 44 18 10 | 65 12 80 75 | 40 050259
« Signs, M10X105/45 HB 44 46 10 65 12 80 105 40 050260
= Angle rion, hand rails. M12X110/50 HB 44 49 12 65 16 95 110 70 050262
Special products
Hook version 30 - 55 - 45 8 - - 050272
Eye version 30 - 55 - 45 8 - - 050273
MATERIAL

= Screw : class 6.8

Anchor mechanical properties

Threaded part

fuk (N/mm?) Min. tensile strength 600 600 600 600
fy (N/mm?) Yield strength 480 480 480 480
Wei (mm?3) Elastic section modulus 12,7 31,2 62,3 109,2
MO,.s (Nm) Characteristic bending moment 9,15 22,5 44,8 72
INSTALLATION M (Nm) Recommended bending moment 45 1,2 22,4 36,0

Special products - Recommended loads (Nrec) in kN

Hook version 0,6 11
Eye version 0,6 8




DYNABOLT

2/4

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR
het 30 34 44 46 VRy,m 7.3 13,2 20,9 304
NRy,m 7.6 10,8 17.2 18,2 VR 6.1 11,0 17,4 25,3
Nk 5,7 8.1 12,9 13,7

Npg = Nri * *Derived from test results VRd = Ve’
™ YMs
TENSILE SHEAR
hes 30 34 44 46 VR4 38 6.9 109 15,8
Npd 2,7 3.9 6,1 6,5 s = 1,6
e = 2,1

rep = Nrx * *Derived from test results rec = Vi
Y™ .YF Y™ . YF
TENSILE SHEAR
hes 30 34 44 46 Vrec 2,7 4,9 7.8 11,3
Nrec 1,9 2.8 4.4 4,7 =14, yws=16

yr="14:yme =21

TENSILE SHEAR

het 30 34 44 46 Vrec 2.8 5,1 8.1 11,8
Nrec 2,2 29 5,3 59

w =21

Design loads (NRrd, VRd) in beam slab in kN

M12 4.1 4.1 45 4.5 6.7 6.7

w =21
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DYNABOLT
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SPIT CC Method

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

Nrd,p = NORqp . i

- Concrete edge resistance

VRd,c = Ve . fo . fpy . Wscv

VOpg,c Design concrete edge resistance
NOgq,p Design pull-out resistance at minimum edge distance (Cyin)
het 30 34 a4 46 hef 30 34 44 46
NCq,p (C20/25) 2,7 3,9 6,1 6,5 Chmin 50 60 75 100
YMe = 2,1 Smin 50 60 70 90
VOrd,c (C20/25) 2,7 3,9 6,1 10,4
we=15

- Concrete cone resistance

Nrd.c = N%dc . fo . Ws. WenN

3

= Pryout failure

VHd,cp = VDHd,cp . fb s "PC,N

NOq,c Design cone resistance VO c Design pryout resistance
het 30 34 a4 46 her 30 34 44 46
NCry,c (C20/25) 3,9 4.8 7,0 7.5 VORd,cp (C20/25) 55 6,7 9,8 10,5
e = 2,1 ep =1,
:

é - Steel resistance - Steel resistance
NRg,s Steel design tensile resistance VRd,s Steel design shear resistance
NRd,s 6,3 11,5 18,1 26,4 VRd,s 3,8 6,9 10,9 15,8
YMs = 2 YMs = 1,6

NRd = min(NRd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vrg <1

—

Bn+ Py <12

INFLUENCE OF CONCRETE

A8 INFLUENCE OF SHEAR LOADING DIRECTION

90
Angle BT fov 8

iBU°5ﬂS

2.,V
£25/30 11 C40/50 1,41 0to 55 1 X o,
£30/37 1,22 C45/55 1,48 60 11 5 %%
£35/45 1,34 C50/60 1,55 70 1,2 1807 a0
80 15
90 to 180 2




DYNABOLT

4/4

SPIT CC Method
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs
Non-cracked concrete

50 0,78
60 0,83 0,80
70 0,89 0,85 0,77
g0 0,94 0,90 0,80
5 90 1,00 0,95 0,84 0,83
Ws=00+ Bn 100 1,00 088 0,86
Nef
120 0,95 0,93
Smin < § < Scr,N 130 1,00 0,97
Scr,N = 3.het 140 1,00

Ws must be used for each spacing
influenced the anchors group

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N EDGE C Reduction factor Wep
Non-cracked concrete
50 1,00
60 1,00
€ 15 1,00
100 1,00

Yon=023+051. °C

g
(]
L=
[&]
c
@©
©
8
=
@©
=
[&]
Q
=

ef
Cmin < € < Cer,N
Cer,N = 1,5.hes
W.nmust be used for each distance
influenced the anchors group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Non-cracked concrete

Wsey | 1,00 131 166 202 241 283 326 372 419 469 520 572

Reduction factor Ws.cy
Non-cracked concrete

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

= For 3 anchors fastening and more

3.0+ 51+ 52+53+...4 Sp1 c
\I"s-c,v= .

3 n. Cmin Cmin

81
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EPCON C8 XTREM

Epoxy resin - High performance
for use in cracked and
non-cracked concrete

Tlnst df
o

fij}

Bix hef = hg

L

Nrmin

APPLICATION

Steel profiles

Fixing machinery (resistant to
vibration)

Storage tanks, pipes

Signs

Guard rails

Electrical insulated fixings

MATERIAL

Stud M8-M16 :
Steel cold form steel NF A35-053
Stud M20-M30 :
11 SMnPb37 - NFA 35-561
Nut : Steel grade 6 or 8
NF EN 20898-2
WWasher : Steel DIN 513

Protection : zinc coated 5 ym min.

NF E25-009

Stud : A4-70 as per 1SO 3506-1
Nut : Stainless steel A4-80,

NF EN 10088-3
WNasher : Stainless steel A4,

NF EN 20898-2

C€

European Technical Assessment

ETA Option 1- 10/0303

o ]

INOX

STAINLESS
STEEL

Technical data

Anchor size  Min.  Max. thick. Min. thick. Thread = Driling = Drilling Clearance Total | Tighten Code*
anchor | of partto | of base |diameter depth | diameter diameter anchor = torque = MAXIMA stud
depth | be fixed | material length
(mm) (mm) (mm) | (mm) = (mm) (mm) | (mm)  (mm) (Nm) zinc  stainless

||ef trix hmin d |'||l dn ds L Tinn coated st. steel A4

M8X110 80 15 110 8 80 10 9 110 10 050950052400

M10X130 90 20 120 10 90 12 12 130 20 050960 052410

M12X160 110 25 140 12 110 14 14 160 30 |050970/ 052420

M16X190 125 35 160 16 125 18 18 190 60 |050980 052440

M20X260 170 65 220 20 170 25 22 260 120 655220 052450

M24X300 210 63 265 24 210 28 26 300 200 655240 052470

M30X380 280 70 350 30 280 35 33 380 400 050940 -

EPCON C8 Epoxy resin, dual component cartridge 450 ml 055887

EPCON C8 Epoxy resin, dual component cartridge 900 ml 055829

* These are Maxima studs, for standard studs (zinc coated or stainless steel versions) see catalogue.

Anchor mechanical properties

Anchor size M8 M10 M12 M16 M20 M24 M30
fuc (N/mm?3)  Min. tensile strength 600 600 600 600 520 520 520
fuw (N/mm?) Yield strength 420 420 420 420 420 420 420
M9%.s (Nm)  Characteristic bending moment 22 45 79 200 301 520 1052
M (Nm) Recommended bending moment 11,0 22,5 39,5 100 150 160 525
fuk (N/mm2)  Min. tensile strength 700 700 700 700 700 700 -
fu (N/mm3)  Yield strength 350 350 350 350 350 350 -
MO (Nm)  Characteristic bending moment 26 52 92 233 454 786 -
M (Nm) Recommended bending moment 12 23 42 122 206 357 -
As (mm2) Stressed cross-section 36,6 58 84,3 157 227 3269 -
We (mm3)  Elastic section modulus 312 623 109,2 2775 4824 833,7 -

Setting time

Ambient temperature Max. time Waiting time Curing time
for installation for 45 % load
(min) (h) (h)
INSTALLATION* a0°c 5 3 6
30°c 8 5 8
20°C 14 B 12
10°C 20 12 23
5°C 26 15 26
5 100% - I
|
g g 0% |
[
52 !
E'® t
EE : :
€ ' | ' | '
E 20 40 60 80 100 120 140
ad

Temperature of the fixing(°C)

Chemical resistance of the SPIT EPCON C8 resin

Chemical substances Concentration Resistance Chemical substances Concentration Resistance
%)
s
(R Sulfuric acid 10 (0) Toluene (0)
L Hydrochloric acid 10 (0) Ethanol (0)
Nitric acid 10 (0] Methyl-ethyl-ketone (MEK) )
= Acetic acid 10 (0) Methanol )
Ammonium hydroxide 10 (0) Demineralized water (+)
4 Sodium Hypochlorite 5 (0) Sea water 100 (+)
#Premium cleaning : Sodium hydroxide 50 (0] Engine Petrol 100 (+]
- 2 blowing with compressed air Acetone ) Motor oil 100 (+)

- 2 brushing with brushed fitted on a drilling machine
- 2 blowing with compressed air

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (o): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.



EPCON C8 XTREM

PIAPRSTANDARD EMBEDMENT - Zinc coated § stainless steel studs e :

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/10 to 10/10).

Number of sealings per cartridge

Anchor size M8 M10 mM12 M16 M20 m24 M30
Drilling diameter (mm) 10 12 14 18 25 28 35
Drilling depth (mm) 80 90 110 125 170 210 280
Number of sealings per cartridge

EPCON C8 450 m 166 121 83 56 12 (K 5
EPCON C8 900 ml 331 241 167 112 25 22 10

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

(03]
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30 3
Non-cracked concrete VRu,m 159 22,75 328 56,2 736 1150 177,7 'S
hes 80 90 110 125 170 210 280 VRi 11,0 189 253 468 5902 958 1359 %
NRu,m 394 555 812 1150 1835 257,7 4038 L
Npk 321 452 66,2 938 1498 2114 330,5 8
Cracked concrete E
hes 80 90 110 125 170 210 280 _g
Ngu,m 27,0 37,7 551 825 1394 2054 3404 (&)
NR« 208 291 42,3 636 1073 1579 2613
Design loads (Nr4, VRd) for one anchor without edge or spacing influence in kN
Npry = N * *Derived from test results VR4 = Vi *

Me (stud grade 10.9) TMs

TENSILE SHEAR
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete VRd 7,7 132 17,7 327 393 639 90,6
her 80 90 110 125 170 210 280 yms = 1,43 for M8 to M16 and yws = 1,5 for M20 to M30
NRd 178 251 368 521 832 1174 1836
Cracked concrete
het 80 90 110 125 170 210 280
Npd 116 16,1 235 353 596 87,7 1451
e =18

rec = }'/\I:/Iﬂk};F *Derived from test results Viec = }X/’?k}l/F
: (stud grade 10.9) :
TENSILE SHEAR
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
Non-cracked concrete Vrec 55 9,4 126 234 28,1 456 64,7
hef 80 90 110 125 170 210 280 vr="14; yms = 1,43 for M8 to M16 and yws = 1,5 for M20 to M30
Nrec 12,7 179 263 372 594 838 1311
Cracked concrete
het 80 90 110 125 170 210 280
Nrec 8,3 11,5 16,7 252 425 626 1036

we=18 83
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EPCON C8 XTREM

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N

Pull-out resistance

Concrete edge resistance

for dry and wet concrete ! v,
Ned,p = NORap . fo VRde = VOdc . fo . fpyv. Wscv
o VOpg,c Design concrete edge resistance
NO%Rd,p Design pull-out resistance at minimum edge distance (Cyin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
179 251 369 524 831 1144 1906 Chmin 40 50 60 80 100 120 150
106 149 207 29,7 504 748 1026 Shmin 40 50 60 80 100 120 180
wme=1.8 2,5 3.8 55 94 154 219 348
1,8 2,7 3,9 6,7 1 15,6 24,7
e =15
N Concrete cone resistance N
\/ for dry and wet concrete (V = Pryout failure
NRd,C = NDRd,C . fb . \PS . ‘PC,N VHd,cp = VDHd,cp . fb . \Ps . \Pc,N
NOqq,c Design cone resistance VO%d,cp Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 MI10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
200 239 323 391 621 852 1312 357 478 646 783 1241 1704 2624
14,3 171 231 280 443 609 937 212 298 415 559 887 1217 1874
we=1.8 e = 1,5
%
Steel resistance e e Steel resistance
NRa,s Steel design tensile resistance VRd,s Steel design shear resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
MAXIMA stud Zn. 129 20,5 298 556 79,2 1141 1826 MAXIMA stud zZn. 7,7 122 17,7 329 393 56,7 907
MAXIMA stud A4 12,3 19,8 28,9 545 850 1225 - MAXIMA stud A4 73 119 173 32,7 513 731 -
Std. stud grade 58* 12,0 19,3 280 520 81,3 1180 186,7 Std. stud grade 58* 74 116 169 312 488 704 1120
Std. stud grade 8.8* 19,3 30,7 44,7 840 130,7 188,0 299,3 Std. stud grade 88* 11,7 186 270 504 784 112,8 1792
Std. stud grade 10.9 26,4 41,4 60,0 112,17 1750 252,17 400,7 Std. stud grade 10.9 12,2 19,3 28,1 520 81,3 1173 186,7

MAXIMA stud Zn. : yms = 1,71 for M8 to M16 and yws = 2,49 for M20 to M30

MAXIMA stud A4 :

s = 1,87

Std. stud grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4
* Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the categary 2.

NRrd = min(NRg,c ; NRd,s)

Bn = Nsd/ Npg < 1

MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yws = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5

* Special grade available on request.

Vrd = min(VRd,c ; VRd,s)

Bv = Vsdq/ Vg < 1

Bn+ Py <12
INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fo Angle B [°] fgv
C25/30 1,02 Oto 55 1
C30/40 1,08 60 1.1
C40/60 1,10 70 1,2
C50/60 1,12 80 1,5
90 to 180 2




EPCON C8 XTREM S—

[VAPASTANDARD EMBEDMENT - Zinc coated & stainless steel studs ‘vﬂ\‘

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor s SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,58 100 0,60
50 0,60 0,59 120 0,62 0,60
60 0,63 0,61 0,59 0,58 150 0,65 0,62 0,59
80 0,67 0,65 0,62 0,61 180 0,68 0,64 0,61
S 100 0,71 0,69 0,65 0,63 200 0,70 0,66 0,62
Ys=0,5+ 150 0,81 0,78 0,73 0,70 250 0,75 0,70 0,65
et 200 0,92 0,87 0,80 0,77 350 0,84 0,78 0,71
Smin < § < Ser,N 250 1,00 0,96 0,88 0,83 450 0,94 0,86 0,77
s =3.h 300 1,00 0,95 0,90 510 1,00 0,90 0,80
cr,N = J.llef
) 330 1,00 0,94 630 1,00 0,88
Ws must be used for each spacing 375 100
influenced the anchors group. ! 150 1.00 0.95
840 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,50 100 0,54 =

50 056 053 120 060 054 =

60 063 058 052 150 069 061 052 &

80 075 069 0B1 057 180 0,78 0,68 0,57 E

c 120 100 092 080 073 200 0,84 0,73 0,61 Q

Wen=025+05. 135 100 086 079 255 100 08 071 5
Cmin < € < CerN et 165 100 09N 315 1,00 0,81
Corn = 1,5.he 190 1,00 420 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor We.cy

Cracked & non-cracked concrete

C
S-Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 @250 276 303 3,31
2,0 083 102 122 143 165 183 212 238 263 280 318 346
2,5 09 111 132 154 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 1,80 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPCON C8 XTREM

STANDARD EMBEDMENT - Zinc coated & stainless steel studs g4k

SPIT CC Method (values issued from ETA - Seismic category C1)

TENSILE in kN

SHEAR in kN

= Pull-out resistance

NRd,p.c1 = NOrdp.c1 - fo

NCRq,p,c1 Design pull-out resistance

Category C1 - Single anchor

hes 90 110 125
NOgq4p.c1 (C20/25) 9,7 13,1 23,7
Category C1 - Group of anchors '

het 90 110 125
NOpq4p.c1 (C20/25) 8,2 1.1 20,2

'when more than one anchor of the group is submitted to tensile load
e =18

v - Concrete edge resistance

VRd,ect = VOrdecr - fo . fpyv. Wscv

Design concrete edge resistance

VOgd,c,c1
at minimum edge distance (Cyin)

Category C1 - Single anchor

het 90 110 125
Cmin 50 60 80
Smin 45 55 65
VOpg.c.c1 (C20/25) 3,8 55 94
Category C1 - Group of anchors !

het 90 110 125
Cmin 50 60 80
Smin 45 55 65
VO4.c.c1 (C20/25) 3,3 47 8,0

Wwhen more than one anchor of the group is submitted to shear load
we =15

- Concrete cone resistance v = Pryout failure
Nrd.c.c1 = NORacetr . fo . Ws. Wen VRd,ep.c1 = VOrd.epct - fo . Ws . e

NCOgq,c,c1 Design cone resistance V/ORd,cp,c1 Design pryout resistance
Category C1 - Single anchor Category C1 - Single anchor
het 90 110 125 hes 90 110 125
NOpq.c.c1 (C20/25) 9,4 12,4 19,0 VOR4.cp.c1 (C20/25) 22,6 29,7 45,6
Category C1 - Group of anchors (7 Category C1 - Group of anchors 7
het 90 110 125 het 90 110 125
NOgg.cc1 (C20/25) 8,3 10,9 16,8 VOgd,cp.c1 (C20/25) 20,0 26,2 40,2

' when more than one anchor of the group is submitted to tensile load
e =18

- Steel resistance

=T
=

[z

B

NRg,s,c1 Steel design tensile resistance
MAXIMA stud Zn. 20,5 29,8 55,6
MAXIMA stud A4 21,9 31,6 58,8
Std. stud grade 5.8 19,3 28,0 52,0
Std. stud grade 8.8 30,7 44,7 84,0

' when more than one anchor of the group is submitted to tensile load
MAXIMA stud Zn. : yms = 1,8 and MAXIMA stud A4: yms = 1,87
Std. stud grade 5.8 and 8.8 : yms = 1,5

NRrd,c1 = min(NRd,p,c1 ; NRd,c,c1 ; NRd,s,c1)

BN = Nsd/ Nrac1 <1

Wwhen more than one anchor of the group is submitted to shear load
we=15

- Steel resistance

VRd,s,c1 Steel design shear resistance

Category C1 - Single anchor

MAXIMA stud Zn. 8,5 12,4 23,0
MAXIMA stud A4 12,8 19,2 35,3
Std. stud grade 5.8 8,1 11,8 21,8
Std. stud grade 8.8 18,6 27,0 50,4
Category C1 - Group of anchors ™

MAXIMA stud Zn. 7.2 10,5 19,6
MAXIMA stud A4 10,9 16,3 30,0
Std. stud grade 5.8 6,9 10,0 18,6
Std. stud grade 8.8 15,8 22,9 42,8

Wwhen more than one anchor of the group is submitted to shear load

@ n case of no hole clearance between anchor and fixture.

MAXIMA stud Zn. : yms = 1,43 and MAXIMA stud A4 : yvs = 1,56
Std. stud grade 5.8 and 8.8 : yms = 1,25

VRd,c1 = Min(VRd,c,.c1 ; VRd,cp,c1; VRd,s,c1)

Bv = Vsq/ VRac1 <1

Bn+ Py <12

IE® INFLUENCE OF CONCRETE

i\l INFLUENCE OF SHEAR LOADING DIRECTION

a0
&

C25/30 1,02 0to 55 1

C30/40 1,08 60 1.1

C40/60 1,10 70 1.2

C50/60 112 80 (PRSI -
90 to 180
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EZE) seismic calculation with I-EXPERT software

European Design method
Application
| General calculation

Steel [a0.5 £0,05.9

Seismicity level acc. to National Annex of En 1988-1

|

| 5235 Building importance classes

Square hollow [Class g

|

Type of connections

vl Elements || N

() Seismic Performance not required
(+) Seismic Performance Category C1
() seismic Performance Category C2
Design option

= |

|| seismic load contribution < 20%

RHS50x5

Dimensions
Base plate

Lx = 250 mm

Ly = 250 mm

Tfix = 8 mm

S1 = 120 mm

52 = 120 mm

Clx = =mm
C2x = =mm
& L Limiting displacement
C2y = =mm
Axis position
DLS tension O mm DLS shear 0

Ex = 0 mm mm

Ey = 0 mm
Accidental combination under seismic loads

[o.00 |(kw  «]mx [o000

Base plate factor

Factor a: 1

| [kaim

] Filled holes (i the annular gap is filled, the seismic resistance in shear will not be reduced with t}

@ Displacement values for the Damage Limitation State acc. to the ETA
(_) Displacement values for the Damage Limitation State required for your application

[o.00 (kv ~]my [o00

Base matt

| [1aim

PR—— 000 (v ~]mz [o00

|1

Clas: 5/30

Uncracked concrete

—
m’ CALCULATION SHEET FOR SPIT ANCHOR FIXING

Carried out by:
Mail contact:

‘Company name:
Phone number:

Project:
Company name:
Contact name:
Phone number:
Mail contact:

Project name:
Location:
Fastening point:
Comment:

Concrete member:
Concrete resistance: C25/30
Thickness of the base material: 230 mm

Cracking of concrete: Cracked concrete
type: Wide concrete it i

Edge Straight edge

under seismic loads

BT [ - &
PPLICATIONS | IMENSIONS |'3. MATERTAL METHOD 6. CALCULATE

Nz: 10.00 kN

KN J it 2,00 knm

Thickness = 230

S1=120

On the group of anchors:

Conditions:
Installation conditions: Dry hole

Short term temperature: 40 °C Long term temperature: 24 °C

Loads on anchors group:

]
E
g

hearly]

0 kN

Calculation hypothesis:
- The anchoring plate is assumed to be sufficient to resist deformation imposed by the load actions!
- Connection between profile and base plate has not checked

0 kN

O kN

Clearance diameter: 18 mm

0 kN

NG, = 8.58 kN N2
25KN

Stand-off not defined

/M186 / hef = 125 mm

he base plate

Design Actions: Seismic Loads

Nz: 10 kN Mx: 2 kNm

Vx: 5 kN My: 0 kNm

Vy: 0 kN Mz: 0kNm

Seismic performance: Seismic Performance Category C1
Seismicity level: ag.S <0,05.9

Building importance class: Il

| Type of connections: Structural Elements

No filled holes

Wecv. = 0.797; Y, = 1.000;

Weu = 1.000; Y. = 1.000; Wi = 1.268; A = 0.4

[N so = 89.2 KN; Ny sp000 = 49.56 KN Yirsos

waseis = 94 KN Nasocos = 54.97 KN; Yoo = 1.71
N = 8.58 KN; Bu, = 0.16

ndment 2010) + TR 045 (April 2013) Category C1

SHEAR
Concrete edge failure:
Failure mode not decisive
Pryout failure:
Ki = 7.2; Sew = 375 mm; G = 188 mm
N, = 55.11 KN A A2 = 1.75
Eq.= 41 mm; E,, =0 mm
Weane = 0.821; Yoo, = 1.000
pon = 1.000; gy = 1.

=18

k-factor = 2
Voo = 192.84 kN; Frgg = 0
Voo = 128.56 KN; o= 0
Ves = 5 KN; B = 0.04
Steel failure:

Without level arm

Ve, = 13.98 kKN

Vi
Viccsoan = .78 KN; Vi = 1.43,
[Ves. = 1.25 kN; B, = 0.13

AXIMA STUD / M16 / hef = 125 mm
19/01/2015 / Validity: 01/01/0001

5 mm

1 mm
mm

5 mm
.00 Nm
35
mm
HS50x5
mm

Chemical anchors
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SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N

Pull-out resistance

Concrete edge resistance

for dry and wet concrete (7 v,
Ned,p = NORap . fo VRde = VOdc . fo . fpyv. Wscv
o VOpg,c Design concrete edge resistance
NO%Rd,p Design pull-out resistance at minimum edge distance (Cyin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
212 335 483 804 1075 1525 224,6 Chmin 40 50 60 80 100 120 150
126 199 271 456 653 99,7 1210 Shmin 40 50 60 80 100 120 180
e =18 2,6 3,5 5,1 75 12,7 189 322
1,8 2,5 3,6 5,3 9 13,5 23
e =15
N Concrete cone resistance v
<+ -
\/ for dry and wet concrete 7 Pryout failure
NRd,C = NDRd,C . fb . \PS . ‘PC,N VHd,cp = VDHd,cp . fb . \Ps . \Pc,N
NOqq,c Design cone resistance VO%d,cp Design pryout resistance

Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
hes 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
259 368 484 745 914 1312 1679 424 670 965 1490 1827 2624 3357
185 26,3 346 532 653 937 11989 252 398 543 911 130,56 1874 2398
we=1.8 e = 1.5
g
Steel resistance @~ =V, Steel resistance
NRrd,s Steel design tensile resistance VRd,s Steel design shear resistance
Anchor size M8 M™M10 M12 M16 M20 M24 M30 Anchor size M8 M™M10 M12 M16 M20 M24 M30
MAXIMA stud Zn. 129 205 298 556 79,2 1141 1826 MAXIMA stud zn. 7,7 122 17,7 3289 393 56,7 90,7
MAXIMA stud A4 12,3 19,8 289 545 850 1225 - MAXIMAstud A4 73 11,9 173 32,7 51,3 731 -
Std. stud grade 5.8 12,0 19,3 280 52,0 813 1180 186,7 Std. stud grade 58 74 116 169 312 488 704 1120
Std. stud grade 8.8* 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 88* 11,7 186 270 504 784 1128 1792
Std. stud grade 10.9* 26,4 414 60,0 1121 1750 252,17 4007 Std. stud grade 10.9* 12,2 193 281 52,0 813 1173 1867
MAXIMA stud Zn. : yms = 1,71 for M8 to M16 and yws = 2,49 for M20 to M30 MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yvs = 1,5 for M20 to M30
MAXIMA stud A4 : yms = 1,87 MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4
* Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the categary 2.

NRrd = min(NRrd,p ; NRd,c ; NRa,s)

Bn = Nsg/ Npg < 1

Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5
* Special grade available on request.

VRd = min(VRd,c ; VRd,cp ; VRd,s)

Bv = Vsg/ Vrg < 1

Bn+ Py <12
INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fo Angle B [°] fgv
C25/30 1,02 Oto 55 1
C30/40 1,08 60 1.1
C40/60 1,10 70 1,2
C50/60 1,12 80 1,5
90 to 180 2




EPCON C8 XTREM S—

Zinc coated § stainless steel studs - EMIBEDMENT 128 ‘ﬂ\‘

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,57 100 0,58
50 0,59 0,57 120 0,59 0,57
60 0,61 0,58 0,57 0,55 150 0,61 0,59 0,58
80 0,64 0,61 0,59 0,57 180 0,64 0,61 0,59
S 100 0,68 0,64 0,62 0,59 200 0,65 0,62 0,60
Ys=0,5+ 150 0,76 0,71 0,67 0,63 250 0,69 0,65 0,63
ef 200 0,85 0,78 0,73 0,67 300 0,73 0,68 0,65
Smin < § < Ser,N 290 1,00 0,90 0,84 0,75 400 0,80 0,74 0,70
s =3.h 360 1,00 0,92 0,81 500 0,88 0,80 0,75
cr,N = J.llef
) 435 1,00 0,88 660 1,00 0,89 0,83
Ws must be used for each spacing 580 100
influenced the anchors group. ! 840 1.00 0.92
990 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wen EDGE C Reduction factor Ve E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,46 100 0,48 %

50 0,51 0,46 120 0,52 0,46 L

60 057 050 046 150 0,59 0,52 0,48 8

80 067 058 053 046 200 0,70 0,61 0,55 E

C 145 1,00 085 075 063 250 0,82 0,70 0,63 Q

Wen=025+05. 180 100 088 072 330 100 084 075 5
Cmin < € < Ccr,N ef 215 1,00 0,81 420 1,00 0,89
Cer,N = 1,5.het 290 1,00 500 1,00

W nmust be used for each distance
influenced the anchars group.

EZ2¥%M INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPCON C8 XTREM

EMBEDMENT 168 - Zinc coated § stainless steel studs

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry and wet concrete (7 v
Nra,p = Nap . o VRde = VOdc . fo . fpyv. Wscv
o VOpg,c Design concrete edge resistance
NO%Rq,p Design pull-out resistance at minimum edge distance (Cpin)
het 128 160 192 256 320 384 480 het 128 160 192 256 320 384 480
lNon-cracked concrete 28,6 44,7 64,3 1072 156,4 209,17 326,7 Crin 40 50 60 80 100 120 150
Cracked concrete 17,0 26,5 36,2 608 949 136,7 1759 Smin 40 50 60 80 100 120 150
e =18 Non-cracked concrete 2,8 3,7 5,4 79 137 202 347
Cracked concrete 2,0 2,6 3,8 5,6 9,7 14,4 24,7
YMc = 1 ,5
N - Goncrete cone resistance Vv
for dry and wet concrete 7 - Pryout failure
NHd,C = NUHd.C . fb . \PS . \PC,N VRd,Cp = VDRd,cp . fb . \I"s . \PC,N
NOgg,c Design cone resistance VOrd,cp Design pryout resistance
het 128 160 192 256 320 384 480 het 128 160 192 256 320 384 480
Non-cracked concrete 40,5 56,7 74,5 114,7 160,3 210,7 2945 Non-cracked concrete 57,2 89,4 128,7 2145 312,8 418,2 5889
Cracked concrete 290 405 532 819 1145 150,5 210,3 Cracked concrete 34,0 53,1 724 1215 1899 2734 3519
YMc = 1,8 YMep = 1,5
:
é - Steel resistance e e - Steel resistance
H
NRa,s Steel design tensile resistance VRd,s Steel design shear resistance
Std. stud grade 5.8 12,0 19,3 280 52,0 813 1180 186,7 Std. stud grade 5.8 74 116 169 312 488 704 1120
Std. stud grade 8.8* 19,3 30,7 44,7 840 130,7 188,0 299,3 Std. stud grade 8.8* 11,7 186 270 504 784 1128 179,2
Std. stud grade 10.9* 26,4 41,4 60,0 112,17 1750 252,1 400,7 Std. stud grade 10.9* 12,2 19,3 28,1 520 813 1173 186,7

Std. stud grade 5.8 and 8.8 : yms = 1,5
Std. stud grade 10.9 : yms = 1,4
* Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the category 2.

Std. stud grade 5.8 and 8.8 : yms = 1,25
Std. stud grade 10.9 : yms = 1,5
* Special grade available on request.

|

NRrd = min(NRrd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

*|

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vry <1

Bn+ Py <12
“ INFLUENCE OF CONCRETE W8l INFLUENCE OF SHEAR LOADING DIRECTION
90’
Concreteclass ~ fy  Anglepll  fuv s, v
£25/30 1,02 Oto 55 1 . o
£30/40 1,08 60 11 o %
C40/60 1,10 70 1.2 1807 20
C50/60 1,12 80 15
90 to 180 2




EPCON C8 XTREM S—

Zinc coated § stainless steel studs - EIBEDMENT 168 ‘ﬂ\‘

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,55 100 0,55
50 0,57 0,55 120 0,56 0,55
60 0,58 0,56 0,55 0,54 150 0,58 0,57 0,55
80 0,60 0,58 0,57 0,55 250 0,63 0,61 0,59
S 120 0,66 0,63 0,60 0,58 350 0,68 0,65 0,62
Ys=0,5+ 200 0,76 0,71 0,67 0,63 550 0,79 0,74 0,69
et 250 0,83 0,76 0,72 0,66 650 0,84 0,78 0,73
Smin < § < Ser,N 385 1,00 0,90 0,83 0,75 750 0,89 0,83 0,76
s =3.h 480 1,00 0,92 0,81 850 0,94 0,87 0,80
cr,N = J.llef
) 580 1,00 0,88 960 1,00 0,92 0,83
Ws must be used for each spacing 770 100
influenced the anchors group. ! 1150 1.00 0.90
1440 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0.41 100 0,41 =

50 045 041 120 044 041 =

60 048 044 041 150 0.48 0,45 0,41 8

80 056 050 046 04 250 0,64 0,58 0,51 E

c 190 099 084 074 082 300 0,72 0,64 0,56 (1]

Wen=025+05. 240 100 088 072 480 100 088 075 5
Cmin < € < CerN ef 290 100 082 580 1,00 0,85
Corn = 1,5.he 385 1,00 120 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPCON C8 XTREM

EMBEDMENT 208 - Zinc coated § stainless steel studs

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry and wet concrete (7 v
Nra,p = Nap . o VRde = VOdc . fo . fpyv. Wscv
o VOpg,c Design concrete edge resistance
NO%Rq,p Design pull-out resistance at minimum edge distance (Cpin)
het 160 200 240 320 400 480 600 het 160 200 240 320 400 480 600
Non-cracked concrete 35,7 55,9 80,4 1340 1955 2614 4084 Crin 40 50 60 80 100 120 150
Cracked concrete 21,2 33,2 452 76,0 118,7 1709 2199 Shmin 40 50 60 80 100 120 180
e =18 Non-cracked concrete 2,9 3.9 5,7 83 143 21,1 363
Cracked concrete 2,0 2,7 4 59 10,2 15 25,9
YMc = 1 ,5
N - Goncrete cone resistance Vv
for dry and wet concrete 7 - Pryout failure
NHd,C = NUHd.C . fb . \PS . \PC,N VRd,Cp = VDRd,cp . fb . \I"s . \PC,N
NOgg,c Design cone resistance VOrd,cp Design pryout resistance
het 160 200 240 320 400 480 600 het 160 200 240 320 400 480 600
Non-cracked concrete 56,7 79,2 104,17 160,3 2240 2945 4115 Non-cracked concrete 71,5 111,7 160,8 268,17 3910 522,8 816,8
Cracked concrete 405 56,6 744 1145 160,0 210,3 2939 Cracked concrete 424 66,3 905 1519 2374 341,8 4398
YMc = 1,8 YMep = 1,5
:
é - Steel resistance e e - Steel resistance
H
NRa,s Steel design tensile resistance VRd,s Steel design shear resistance
Std. stud grade 5.8* 12,0 19,3 280 520 81,3 1180 186,7 Std. stud grade 5.8 74 116 169 312 488 704 1120
Std. stud grade 8.8* 19,3 30,7 44,7 840 130,7 188,0 299,3 Std. stud grade 8.8* 11,7 186 270 504 784 1128 179,2
Std. stud grade 10.9* 26,4 41,4 60,0 112,17 1750 252,1 400,7 Std. stud grade 10.9* 12,2 19,3 28,1 520 813 1173 186,7

Std. stud grade 5.8 and 8.8 : yms = 1,5
Std. stud grade 10.9 : yms = 1,4
* Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the category 2.

Std. stud grade 5.8 and 8.8 : yms = 1,25
Std. stud grade 10.9 : yms = 1,5
* Special grade available on request.

|

NRrd = min(NRrd,p ; NRd,c ; NRd,s)

Bn = Nsd/ Nrg <1

*|

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv=Vsd/ Vry <1

Bn+ Py <12
“ INFLUENCE OF CONCRETE W8l INFLUENCE OF SHEAR LOADING DIRECTION
90’
Concreteclass ~ fy  Anglepll  fuv s, v
£25/30 1,02 Oto 55 1 . o
£30/40 1,08 60 11 o %
C40/60 1,10 70 1.2 1807 20
C50/60 1,12 80 15
90 to 180 2




EPCON C8 XTREM S—

Zinc coated § stainless steel studs - EMIBEDMENT 208 ‘ﬂ\‘

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,54 100 0,54
50 0,55 0,54 120 0,55 0,54
60 0,56 0,55 0,54 0,53 150 0,56 0,55 0,54
80 0,58 0,57 0,56 0,54 250 0,60 0,59 0,57
S 150 0,66 0,63 0,60 0,58 350 0,65 0,62 0,60
Ys=0,5+ 250 0,76 0,71 0,67 0,63 450 0,69 0,66 0,63
et 350 0,86 0,79 0,74 0,68 600 0,75 0,71 0,67
Smin < § < Ser,N 480 1,00 0,90 0,83 0,75 800 0,83 0,78 0,72
s =3.h 600 1,00 0,92 0,81 1000 0,92 0,85 0,78
cr,N = J.llef
) 720 1,00 0,88 1200 1,00 0,92 0,83
Ws must be used for each spacing 950 100
influenced the anchors group. ! 1450 1.00 0.90
1800 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,38 100 0,38 =

50 041 038 120 040 0,38 =

60 044 040 0,38 150 0.44 0,41 0,38 8

80 050 045 042 0,38 250 0,56 0,51 0,46 E

c 240 100 08 075 083 400 0,75 0,67 0,58 Q

Wen=025+05. 300 100 088 072 600 100 088 075 5
Cmin < € < CerN et 360 100 081 120 1,00 0,85
Corn = 1,5.he 480 1,00 900 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S-Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPCON C8 XTREM

Starter bhar fastenings

Epoxy resin - High performance C€ X

for starter bar fastenings

4 EPCON C8 &

European Technical Assessment XTREM
ETA Option 1- 10/0309

Technical data

78 80 110 80 10

710 90 120 90 12

@212 110 140 110 15

@214 125 170 125 18

7216 125 170 125 18

@20 170 220 170 25
APPLICATION 025 210 270 210 30
= Starter bar fastenings in non- @30 300 380 300 40
reinforced concrete EPCON C8 Epoxy resin, dual component cartridge 450 ml Code : 055887

EPCON C8 Epoxy resin, dual component cartridge 900 ml Code : 055829

INSTALLATION* Mechanical characteristics

Sections (cm?) 0,503 | 0,785 | 1,13 1,54 | 2,01 3,14 | 49 8,04 12,57
Min. resistance Fe E400 | 21,13 | 32,97 | 47,46 | 64,68 | 84,42 | 131,88 206,22 | 337,68 527,94
to failure (kN) Fe EB00 | 25,90 | 40,43 | 58,20 | 79,31 103,52 161,71 252,87 | 414,06 647,36
Ultimate limit load
Nga (kN)

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017
standards.

Fe ES00 | 21,85 34,15 | 49,17 | 66,93 | 87,42 | 136,59 213,43 349,56 546,36

Setting time

*Premium cleaning : a0°c 5 3 6
- 2 blowing with compressed air 30°C 8 5 8
- 2 brushing with brushed fitted on a drilling machine 20°C 14 6 12
- 2 blowing with compressed air 10°C o0 19 o3

5°C 26 15 26




EPCON C8 XTREM

< EPCON csj§
Starter har fastenings B =l

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

Anchorsize @8 @10 @12 @14 @16 ©20 @25 @32 Anchorsize @8 @10 @12 @14 @16 ©20 @25 @32
het 80 90 10 125 125 170 210 230 VRum 184 288 414 565 737 1151 180,0 2948
Nru,m 334 469 688 913 1043 1773 2738 4072  Vp 166 259 373 508 663 1036 1620 2653
N 251 353 518 687 785 1335 2062 3046

n
[
2

Design loads (NRr4, VRd) for one anchor without edge or spacing influence in kN g
@©

Npq = Neye * *Derived from test results VR = Vai* Tg

YMc YMs =

E
Q

TENSILE SHEAR 5

Anchorsize 28 910 212 914 P16 P20 P25 @32  Anchorsize @8 210 212 214 216 220 @25 032

hef 80 90 110 125 125 170 210 230 VRd 111 17,3 249 339 442 39, 1080 1769

Nrd 140 196 288 382 436 742 1145 169,2 s =19

YMc=1,8

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

g = Nri * *Derived from test results oG = Ve
™. YR ™. YR
TENSILE SHEAR
Anchorsize 98 @10 ©12 814 @16 ©20 @25 @32 Anchorsize B8 @10 ©12 814 @16 ©20 @25 @32
hes 80 90 M0 125 125 170 210 230 Vrec 79 123 178 242 316 493 772 1263
Nrec - 140 206 273 312 530 818 1209 s = 1.5
e =1,8
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EPCON C8 XTREM

Starter bhar fastenings

SPIT CC Method (values issued from ETA)

TENSILE in kN

SHEAR in kN

N

- Concrete cone resistance
for héton sec

u Nrd.c = N%dc . fo . Ws. WenN

- Concrete edge resistance

VRd,c = VO%dc - fo . fpy . Wscv

NOgg ¢ Design cone resistance VOgq,c Design concrete edge resistance
at minimum edge distance (Cpin)
oo omom oo m ST e e om
Fid’,'l:a : : : : : : : : Crin 40 45 55 65 65 85 105 150
e =1 Shin 40 45 55 65 65 85 105 150
VOrd,c 24 31 46 64 66 11,3 17,3 341
YMc=1,5
:
- Resistance to la rupture des rebars Fe @2V, - Steel resistance
H E500
2
NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
hes 80 9 110 125 125 170 210 230 het 80 9 110 125 125 170 210 230
NRd,s 21,0 32,7 471 642 838 1308 2046 3350 VRd,s 11,1 173 249 339 442 691 1080 1769

yms Fe ES00 = 1,4

yms Fe ES00 = 1,5

—g—

Nprd = min(NRg,c ; NRd,s)

BN = Nsg / Npg < 1

—g—

VRd = min(VRd,c ; VRd,s)

Bv =Vsg/ Vra <1

—

Bn+ Py <12
I INFLUENCE OF CONCRETE ™ INFLUENCE OF SHEAR LOADING DIRECTION
a0
Concreteclass ~ f  Angepll  fav
Co0/25 1,00 0to 55 1
C30/40 114 60 11
C40/60 1,26 70 12
C50/60 1,34 80 15
90t0 180 2




EPCON C8 XTREM —

Starter bhar fastenings N

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Cracked & non-cracked concrete Cracked & non-cracked concrete
Anchor size 28 210 @12 914 Anchor size @16 ©20 @25 @32
40 0,63 65 0,63
45 0,64 0,63 85 0,67 0,63
55 067 065 0,63 061 105 0,71 065 0,63
65 0,70 068 0,65 0,63 120 0,74 068 064
S 85 0,77 074 069 067 150 0,80 0,72 0,68 063
Ys=0,5+ 105 083 079 074 0,71 200 090 079 0,74 067
ef 140 094 089 082 0,78 250 100 087 080 0,71
Smin < § < Ser,N 160 1,00 094 086 0,82 320 097 088 077
s =9%h 180 1,00 091 0,86 340 1,00 090 0,78
cr,N = C.llef
. 220 1,00 0,94 420 1,00 0,85
Ws must be used for each spacing 250 100 500 0.92
influenced the anchors group. d d
600 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N EDGE C Reduction factor Wep EDGE C Reduction factor Wen E

Cracked & non-cracked concrete Cracked & non-cracked concrete o

Anchorsize @8 @10 @12 @14 Anchor size @16 ©20 @25 @32 ﬁ

40 0,63 65 0,65 =

a5 068 063 85 076 063 =

55 077 071 063 105 088 072 063 8

65 086 079 070 085 125 100 080 070 E

c 80 100 091 08B0 073 150 091 079 063 Q

Wen=0,27+0,725. 90 100 08 079 170 100 086 068 5
Cmin < € < CerN et 110 100 09 210 100 078
125 1,00 300 1,00

Cer,N = hes
W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Cracked & non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Ysey | 1,00 1,31 166 202 241 283 326 372 4139 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Cracked & non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 4,05
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPOMAX

1/6

Vinylester resin - High performance CE| |mox
for use in non-cracked concrete il i

ETA Option 7- 05/0111

) Technical data
inst df
Ny Anchor size  Min.  Max. thick. Min. thick. Thread = Driling = Drilling Clearance Total | Tighten Code*
diidu anchor | of partto of base  diameter| depth | diameter diameter anchor = torque | MAXIMA stud
A depth | be fixed = material length
o tiix et = ho mm) | mm) | mm)  mm) | (mm)  mm) | (mm)  (mm)  (Nm) | znc stainless
L hes Ein himin d ho do ds L Tinst  Coated st. steel Ad
. MBX110 80 15 110 8 80 10 9 110 10 050950052400
— M10X130 90 20 120 10 90 12 12 130 20 | 050960 052410
M12X160 110 25 140 12 110 14 14 160 30 050970 052420
APPLICATION M16X190 125 35 160 16 125 18 18 190 60 050980/ 052440
Fixing steel framed structures M20X260 = 170 65 220 20 170 25 22 260 120 |655220 052450
Fixing machinery (resistant to M24X300 = 210 63 265 24 210 28 26 300 200 655240 052470
vibration) M30X380 = 280 70 350 30 280 35 33 380 400 050940 -
Fixing of storage silos, refinery EPOMAX Vinylester resin, dual component cartridge 380 ml 055883
pip!a\{vork supports . EPOMAX Vinylester resin, dual component cartridge 150 ml 055885
Fixing matorway signs * These are Maxima studs, for standard studs (zinc coated or stainless steel versions) see catalogue.

Fixing safety barriers

Anchor mechanical properties
MATERIAL
Anchor size M8 M10 M12 M16 M20 M24 M30
Stud M8-M16 : fuc (N/mm2)  Min. tensile strength 600 600 600 60O 520 520 520
Steel cold form steel NF A35-053 i (N/mm?3)  Yield strength 420 420 420 420 420 420 420
Stud M20-M30 : MO, s (Nm)  Characteristic bending moment 22 45 79 200 301 520 1052
11 SMnPb37 - NFA 35-561 M (Nm) Recommended bending moment 11,0 225 335 100 150 180 525
Nut : Steel grade 6 or 8
NF EN 20898-2 fuc (N/mm2  Min. tensile strength 700 700 700 700 700 700 -
WNasher : Steel DIN 513 f (N/mm?)  Yield strength 350 350 350 350 350 350 -
Protection : zinc coated 5 pm min. M%, s (Nm)  Characteristic bending moment 26 52 92 233 454 786 -
NF E25-009 M (Nm) Recommended bending moment 12 23 42 122 206 357 -
As (mm?3) Stressed cross-section 36,6 58 84,3 157 227 3269 -
We (mm3)  Elastic section modulus 312 623 108,2 2775 4824 833,77 -
Stud : A4-70 as per I1SO 3506-1
Nut : Stainless steel A4-80, Ambient temperature Max. time for installation Curing time
NF EN 10088-3 Dry concrete Wet concrete
Washer : Stainless steel A4, 40°C 1 min 30 min 60 min
NF EN 20898-2 30°C 3 min 35 min 1h 10 min
20°C 6 min 40 min 1h 20 min
10°C 11 min 60 min 2 hours
0°C 22 min 3 h 30 min 7 hours
INSTALLATION" -5°C 75 min 12 hours 24 hours
Chemical resistance of the SPIT EPOMAX resin
Chemical substances Eoncf;l/:;atinn Resistance Chemical substances Eoncﬂlﬁt&‘atinn Resistance
Acetic acid 90-75 (0) Heptane 100 (+)
Acetic acid 0-50 (+) Hexane 100 (0)
Acetone 10 (+) Hydrochloric acid 25 (0)
Ammonium hydroxide or o0 ) Hydrlochlqric acid 15 (+)
Ammoniac Lactic acid 0-100 (+)
Ammonium hydroxide or 5 (+) Nitric aciq . feb-15 (0)
Ammoniac Phosphoric acid 80 (+
Bromine water 5 (+) Phosphoric acid, vapor )
Chlorine water 0-100 (+) and condensed
Citric acid 0-100 (+) Sea water 0-100 (+)
Concentrated phosphoric 100 ) Sodium carbonate 10 (+)
acid Sodium chloride 0-100 (+)
P Deionized water 0-100 (+) Sodium hydroxide (or o5 )
00 Demineralized water (+) Caustic soda)
\ Diesel fuel 0-100 (+) Sulfuric acid 71-75 (0)
Ethyl alcohol (Ethanol) 10 (0) Sulfuric acid 0-70 (+)
« Ethylene glycol 0-100 (+) Sulfuric acid Fumes (+)
L Formic acid 10 (+) Sulfuric acid / Phosphoric 10:20 )
Fuel 100 (+) acid ’
*Premium cleaning : Heavy motor oil 100 (+) Turpentine (oil) (0]

- 2 blowing with compressed air
- 2 brushing with brushed fitted on a drilling maching
- 2 blowing with compressed air

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (0): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.



EPOMAX

£J(: M Zinc coated § stainless steel studs - STANDARD EMBEDMENT

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/6 to 6/6).

Number of sealings per cartridge

Drilling diameter (mm) 10 12 14 18 25 28 35
Drilling depth (mm) 80 90 110 125 170 210 280
Number of sealings per cartridge

EPOMAX 380 ml 140 102 70 47 11 9 4
EPOMAX 150 ml 55 40 28 19 4 4 2

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

')
o
=}
TENSILE SHEAR 2
@©
Anchor size M8 M10 M12 M16 M20 M24 M30  Anchorsize M8 M10 M12 M16 M20 M24 M30 Lo
her 80 % 110 125 170 210 280 VRu,m 1592 2275 328 562 736 1150 1777 =
Neum 299 425 578 795 908 1753 2192 VR 10,98 189 253 468 5902 958 1359 g
Npk 221 311 456 616 737 1093 147.8 <
(&)

Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

Npd = N * *Derived from test results gy = Vi
Me (stud grade 10.9) TMs
TENSILE SHEAR
het 80 90 110 125 170 210 280 VRd 77 132 17,7 327 393 639 906
Nga 147 20,7 304 411 491 728 985 yms = 1,43 for M8 to M16 and ywms = 1,5 for M20 to M30
e =15

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = N *Derived from test results rec = Vi
M. YF ™. YF
v (stud grade 10.9)
TENSILE SHEAR
hef 80 90 110 125 170 210 280 Vrec 5,5 9,4 126 234 281 456 647
Nrec 105 148 21,7 293 351 520 704 =14 yms = 1,43 for M8 to M16 and ywms = 1,5 for M20 to M30

=14 =15
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EPOMAX

3/6
SPIT CC Method (values issued from ETA)
TENSILE in kN SHEAR in kN
N Pull-out resistance Concrete edge resistance
for dry and wet concrete " with premium cleaning v,
NRa,p = NORgp . fo VRde = VO - fo . fv . Wscv
o VOpg,c Design concrete edge resistance
NO%Rd,p Design pull-out resistance at minimum edge distance (Cpin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
14,7 20,7 304 419 498 739 968 Crin 40 45 55 65 85 105 140
12,1 170 249 335 392 581 792 Shmin 40 45 55 65 85 105 140
94 132 194 251 320 475 616 VOgd,c 2,5 3,3 4.8 69 121 179 31,2
YMc:1,5 YMC:1,5
N Concrete cone resistance 41
\/ for dry and wet concrete " with premium cleaning Pryout failure
NRd,C = NDRd,C . fb . \IIS . lIJC,N VRd,cp = VDRd,cp . fb . \Ps . \PG,N
NOqq,c Design cone resistance VO%d,cp Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 MI10 M12 M16 M20 M24 M30
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
240 28,7 388 470 745 1023 1574 295 415 608 838 997 1478 1935
wme=1.5 241 339 498 670 783 1161 158,3
188 264 387 503 641 950 1232
% YMep = 1,9
Steel resistance @~ = Steel resistance
Nra,s Steel design tensile resistance VRd,s Steel design shear resistance

Anchor size M8 M10 M12 M16 M20 M24 MS30 Anchor size M8 M10 M12 M16 M20 M24 MS30
MAXIMA stud Zn. 128 205 298 556 792 1141 1826 MAXIMA stud Zzn. 7,7 122 17,7 329 393 56,7 90,7
MAXIMA stud A4 123 198 289 545 850 1225 - MAXIMAstud A4 73 119 173 327 513 731 -

Std. stud grade 58 12,0 19,3 280 520 813 1180 186,7 Std. stud grade 58 74 116 168 312 488 704 1120
Std. stud grade 8.8 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 88* 11,7 186 270 504 784 1128 1792
Std. stud grade 10.9* 26,4 41,4 60,0 1121 1750 252,1 400,7 Std. stud grade 10.9* 12,2 19,3 281 520 813 1173 186,7

MAXIMA stud Zn. : yms = 1,71 for M8 to M16 and ywvs = 2,49 for M20 to M30 MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yvs = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,87 MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4 Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5

* Special grade available on request. * Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the categary 2.
Nrd = min(NRgg,p ; NRrd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp; VRd,s)
BN = Nsg/ Npa <1 Bv=Vsg/ Vg <1
Bn+ Py <12

INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fo Angle B [°] fa.v

C25/30 1,08 Oto55 1

C30/40 1,17 60 1.1

C40/60 1,26 70 1,2

C50/60 1,34 80 1,5

90 to 180 2
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EPOMAX

¥/ Zinc coated § stainless steel studs - STANDARD EMBEDMENT

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Non-cracked concrete Non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,58 100 0,60
50 0,60 0,59 120 0,62 0,60
60 0,63 0,61 0,59 0,58 150 0,65 0,62 0,59
80 0,67 0,65 0,62 0,61 180 0,68 0,64 0,61
S 100 0,71 0,69 0,65 0,63 200 0,70 0,66 0,62
Ys=0,5+ 150 0,81 0,78 0,73 0,70 250 0,75 0,70 0,65
et 200 0,92 0,87 0,80 0,77 350 0,84 0,78 0,71
Smin < § < Ser,N 250 1,00 0,96 0,88 0,83 450 0,94 0,86 0,77
s =9%h 300 1,00 0,95 0,90 510 1,00 0,90 0,80
cr,N = C.llef
) 330 1,00 0,94 630 1,00 0,88
Ws must be used for each spacing 375 100
influenced the anchors group. ! 150 1.00 0.95
840 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Non-cracked concrete Non-cracked concrete o)

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,50 100 0,54 =

50 056 053 120 060 054 =

60 063 058 052 150 069 061 0,52 8

80 075 069 061 0,57 180 078 068 057 E

c 120 100 082 080 073 200 084 073 061 (1]

Wen=0,27+0,725. 135 100 086 079 255 100 086 071 5
Cmin < € < CerN et 165 100 09N 315 100 081
190 1,00 420 1,00

Cer,N = hes
W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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SPIT CC Method (values issued from ETA)
TENSILE in kN SHEAR in kN
N Pull-out resistance Concrete edge resistance
for dry and wet concrete " with premium cleaning v,
Nea,p = N9, . fo VRde = VORdc . fo . fpyv. Wscv
o VOpg,c Design concrete edge resistance
NO%Rd,p Design pull-out resistance at minimum edge distance (Cpin)
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30
het 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
175 276 398 643 645 985 1140 Crin 40 45 55 65 85 105 140
14,3 226 326 515 507 774 933 Shmin 40 45 55 65 85 105 140
M1 176 253 386 415 633 726 VOgd,c 2,6 35 5,1 75 127 189 32,2
YMc:1,5 YMC:1,5
N Concrete cone resistance 41
\/ for dry and wet concrete " with premium cleaning Pryout failure
NRd,C = NDRd,C . fb . \IIS . lIJC,N VRd,cp = VDRd,cp . fb . \Ps . \PC,N
NOqq,c Design cone resistance VO%d,cp Design pryout resistance
Anchor size M8 M10 M12 M16 M20 M24 M30 Anchor size M8 MI10 M12 M16 M20 M24 M30
het 95 120 144 192 220 280 330 het 95 120 144 192 220 280 330
31,1 442 581 894 1096 1574 2014 350 553 796 128,7 129,0 197,0 2281
e =15 28,7 452 651 1028 1014 1548 186,6
22,3 352 50,7 772 829 126,7 1451
‘% e = 1,5
Steel resistance @~ = Steel resistance
Nra,s Steel design tensile resistance VRd,s Steel design shear resistance

Anchor size M8 M10 M12 M16 M20 M24 MS30 Anchor size M8 M10 M12 M16 M20 M24 MS30
MAXIMA stud Zn. 128 205 298 556 792 1141 1826 MAXIMA stud Zzn. 7,7 122 17,7 329 393 56,7 90,7
MAXIMA stud A4 123 198 289 545 850 1225 - MAXIMAstud A4 73 119 173 327 513 731 -

Std. stud grade 58 12,0 19,3 280 520 813 1180 186,7 Std. stud grade 58 74 116 168 312 488 704 1120
Std. stud grade 8.8 19,3 30,7 44,7 84,0 130,7 1880 299,3 Std. stud grade 88* 11,7 186 270 504 784 1128 1792
Std. stud grade 10.9* 26,4 41,4 60,0 1121 1750 252,1 400,7 Std. stud grade 10.9* 12,2 19,3 281 520 813 1173 186,7

MAXIMA stud Zn. : yms = 1,71 for M8 to M16 and ywvs = 2,49 for M20 to M30 MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yvs = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,87 MAXIMA stud A4 : yvs = 1,56

Std. stud grade 5.8 and 8.8 : yms = 1,5 and grade 10.9 : yms = 1,4 Std. stud grade 5.8 and 8.8 : yms = 1,25 and grade 10.9 : yms = 1,5

* Special grade available on request. * Special grade available on request.

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the

ETA for the categary 2.
Nrd = min(NRgg,p ; NRrd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp; VRd,s)
BN = Nsg/ Npa <1 Bv=Vsg/ Vg <1
Bn+ Py <12
INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION
Concrete class fo Angle B [°] fa.v
C25/30 1.1 Oto55 1
C30/37 1,22 60 1.1
C35/45 1,34 70 1,2
80 1,5
90 to 180 2
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EPOMAX

1[: M Zinc coated § stainless steel studs - MIAXIMUM EMBEDMENT

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor s SPACING S Reduction factor Vs
Non-cracked concrete Non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,57 100 0,58
50 0,59 0,57 120 0,59 0,57
60 0,61 0,58 0,57 0,55 150 0,61 0,59 0,58
80 0,64 0,61 0,59 0,57 180 0,64 0,61 0,59
S 100 0,68 0,64 0,62 0,59 200 0,65 0,62 0,60
Ys=0,5+ 150 0,76 0,71 0,67 0,63 250 0,69 0,65 0,63
ef 200 0,85 0,78 0,73 0,67 300 0,73 0,68 0,65
Smin < § < Ser,N 290 1,00 0,90 0,84 0,75 400 0,80 0,74 0,70
- 360 1,00 0,92 0,81 500 0,88 0,80 0,75
Ser,N = 2.het
) 435 1,00 0,88 660 1,00 0,89 0,83
Ws must be used for each spacing 580 100
influenced the anchors group. ! 840 1.00 0.92
990 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Non-cracked concrete Non-cracked concrete o)

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,46 100 0,48 =

50 051 046 120 052 046 =

60 057 050 046 150 059 052 048 &

80 067 058 053 046 200 070 061 055 E

c 145 100 08 075 083 250 082 070 083 Q

Wen=025+05. 180 100 088 072 330 100 084 075 5
Cmin < € < CerN et 215 100 081 420 100 089
Cort = het 290 1,00 500 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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ATP

= ) ) )
zinc coated & stainless steel versionsR/!

Female chemical anchoring - Heavy loads

_ c E INOX
for use in non-cracked concrete e B T
ETA QOption 7- 05/0111
(EPOMAX)

APPLICATION

= Fixing steel framed structures
= Fixing machinery
(resistant to vibration)
= Insulation fixings
(public lighting, cable trays, etc)
= Waterproof fixings (dams, etc.)
= Fixings for protective barriers,
safety rails

MATERIAL

= hody :

zinc coated steel version :
S 300 pb NFA 35561
stainless steel A4 version:
X2Cr Ni Mo 17-12-2

= Centering cap:
high density PE

INSTALLATION”

“Premium cleaning :

- 2 blowing with compressed air

- 2 brushing with brushed fitted on a drilling maching
- 2 blowing with compressed air

Technical data

MBX60 60 100 20 45 8 65 14 60 10 |062770/062860
M10X65 65 100 25 7 10 70 20 65 20 062480/ 062960
M12X75 75 125 30 8 12 75 24 75 30 |062760 063100
M12x120% | 120 180 38 5 e 125 18 120 60 062500
M16X125 | 125 180 40 9.5 16 130 25 125 120 |052800
M20X170 | 170 225 50 12,5 20 175 28 170 200 062810

Nota : EPCON C8 resin could be used with ATP female studs
* Do not belong to ETA

Anchor mechanical properties

RTP - zinc coated steel version

fuc (N/mm2)  Min. tensile strength 520 520 520 520 520
fu (N/mm?3)  Yield strength 420 420 420 420 420
RTP - stainless steel A4 version

fuc (N/mm2)  Min. tensile strength 650 650 650 - -
fu (N/mm?3)  Yield strength 350 350 350 - -

Setting time
EPOMAX resin

40°c 1 min 30 min 60 min
30°C 3 min 35 min 1h 10 min
20°C 6 min 40 min 1h 20 min
10°C 11 min 60 min 2 hours
0°C 22 min 3 h 30 min 7 hours
-5°C 75 min 12 hours 24 hours

Chemical resistance of the SPIT EPOMAX resin

Acetic acid 50-75 (0) Heptane 100 (+)
Acetic acid 0-50 (+) Hexane 100 (0]
Acetone 10 (+) Hydrochloric acid 25 (0)
Ammonium hydroxide or o0 ) Hydrochloric acid 15 (+)
Ammoniac Lactic acid 0-100 (+)
Ammonium hydroxide or 5 ) Nitric acid feb-15 (0)
Ammoniac Phosphoric acid 80 (+)
Bromine water 5 (+) Phosphoric acid, vapor ()
Chlorine water 0-100 (+) and condensed

Citric acid 0-100 (+) Sea water 0-100 (+)
Concentrated phosphoric 100 W Sodium carbonate 10 (+)
acid Saodium chloride 0-100 (+)
Deionized water 0-100 (+) Sodium hydroxide (or o5 )
Demineralized water (+) Caustic soda)

Diesel fuel 0-100 (+) Sulfuric acid 71-75 (0
Ethyl alcohol (Ethanol) 10 (0) Sulfuric acid 0-70 (+)
Ethylene glycol 0-100 (+) Sulfuric acid Fumes (+
Formic acid 10 +) Sulfuric acid / Phospharic .

Fuel 100 ) acid P 10:20 )
Heavy motor oil 100 (+) Turpentine (oil) (0)

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (0): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.
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L/ Wzinc coated & stainless steel versions

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Number of sealings per cartridge

Drilling diameter (mm) 10 12 14 18 25
Drilling depth (mm) 14 20 24 18 28
Number of sealings per cartridge

EPOMAX 380 ml 80 30 21 24 8
EPOMAX 150 ml 31 " 8 9 3

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

Screw grade 5.8 / A4-70 Screw grade 5.8
het 60 65 15 120 125 170 VRu,m 11,34 18,18 26,28 26,28 48,96 76,14 E
NRu,m 20,3 32,2 46,8 46,8 872 136,1 VRk 945 1515 219 21,9 40,8 63,45 _8
Nrk 18,3 29 42,2 42,2 785 1225 Screw grade 8.8 3]
Screw grade 8.8 VRu,m 17,46 2798 40,5 40,5 5526 121,86 %
het 60 65 15 120 125 170 VRk 1455 2325 3375 3375 46,05 101,55 T
NRu,m 26,6 41,2 57,1 91,3 111,0 1888 Screw grade A4-70 o
NRk 16,7 25,8 35,8 57,3 696 1185 VRu,m 15,27 2447 3538 3538 6591 - e
VRk 12,72 20,39 29,48 29,48 54,92 - g
(&)

Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

Npq = N * *Derived from test results VRd = VA
™M YMs
TENSILE SHEAR
‘Anchorsize M8 M10 M12 M12 M16 M20  Anchorsize M8 M10 M12 M12 M16 M20
Screw grade 5.8 / A4-70 Screw grade 5.8
hes 60 65 15 120 125 170 VRrd 7,6 121 17,5 17,5 32,6 50,8
Nprd 12,2 19,3 28,1 28,1 52,3 81,7 Screw grade 8.8
Screw grade 8.8 VRd 11,6 18,6 27,0 27,0 30,7 67,7
hef 60 65 75 120 125 170 Screw grade A4-70
NRd 111 17,2 23,9 38,2 46,4 79,0 VRd 8,2 131 18,9 18,9 35,2 -
e =15 Screw grade 5.8: yms= 1,25

Screw grade 8.8: yms= 1,25 for M8 to M12 and yums = 1,5 for M16 and M20
Screw grade A4-70: yms = 1,56

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

N’ *Der Vi *
Nrec = *Derived from test results Viee =
rec ™Y rec ™. YF

TENSILE SHEAR

Screw grade 5.8 / A4-70 Screw grade 5.8

het 60 65 15 120 125 170 Vrec 5,4 8,7 12,5 12,5 23,3 36,3
Nrec 8,7 13,8 20,1 20,1 37,4 58,3 Screw grade 8.8

Screw grade 8.8 Vrec 8,3 13,3 19,3 19,3 21,9 48,4
hef 60 65 75 120 125 170 Screw grade A4-70

Nrec 8,0 12,3 17,0 27,3 33,1 56,4 Vrec 5,8 9,3 13,5 13,5 25,1 -
e =15 Screw grade 5.8: yms= 1,25

Screw grade 8.8: yms= 1,25 for M8 to M12 and yums = 1,5 for M16 and M20
Screw grade A4-70: yms = 1,56 105
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LY/

‘ V< . . . Tp
zinc coated & stainless steel versionsEJl!

SPIT CC Method (valeurs issues de I'ETA)

TENSILE in kN SHEAR in kN
= Pull-out resistance - v - Concrete edge resistance
Premium cleaning
Nrd,p = N%ap . fo VRde = VOrac . fo . foy . Wscv
VOgq ¢ Design concrete edge resistance
NOgg, Design pull-out resistance at minimum edge distance (Cyin)
hes 60 65 15 120 125 170 hes 60 65 15 120 125 1170
NOpgq,p (C20/25) 10,7 13,3 20,0 30,0 400 63,3 Crmin 40 45 55 65 65 85
we=15 Smin 40 45 55 65 65 85
\/Orq4,c (C20/25) 2,5 34 50 8.5 7.3 12,5
e =15
- Concrete cone resistance -
ﬁ Premium cleaning v = Pryout failure
u Nrd.c = NORdc . fb . Ws. Wen VRdep = VORdep . fo . Ws . Wen
NOgg ¢ Design cone resistance VOgq,c Design pryout resistance
het 60 65 15 120 125 170 het 60 65 15 120 125 170
NOgq,c (C20/25) 10,7 13,3 20,0 300 400 63,3 V/ORg,cp (C20/25) 21,3 26,7 400 600 80,0 1267
we=15 Ymep = 1,5
:
é - Steel resistance . =2el> - Steel resistance
E E
NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
Screw grade 5.8 Screw grade 5.8
NRd,s 12,0 19,3 280 280 520 812 VRd,s 7.4 11,6 16,9 169 312 488
Screw grade 8.8 Screw grade 8.8
NRd,s 19,3 30,7 44,7 4470 733 1220 VRd,s 11,7 186 270 270 367 60,7
Screw grade A4-70 Screw grade A4-70
NRd,s 124 199 290 290 54,8 - VRd,s 7,3 11,9 17,3 17,3 327 -
Screw grade 5.8 and 8.8 : yms=1,5 Screw grade 5.8 : yms= 1,25
Screw grade A4-70 : yms = 1,86 Screw grade 8.8 : yws = 1,25 for M8 to M12 and yms = 1,5 for M16 and M20

Screw grade A4-70 : yms= 1,56

|
<|

Nrd = min(NRgg,p ; NRrd,c ; NRd,s) VRd = min(VRd,c ; VRd,cp; VRd,s)
Bn = Nsd / Nrg < 1 Bv = Vsg/ Vrg < 1
Bn+ Py <12
“ INFLUENCE OF CONCRETE W8l INFLUENCE OF SHEAR LOADING DIRECTION
90’

Concreteclass ~ fp,  Anglell  fav g, v
£25/30 1,08 0to55 1 . | o
C30/40 117 80 11 > <
C40/60 1,26 70 1,2 1807 20
C50/60 1,34 80 15

90 to 180 2




T m’-
SPIT CC Method (values issued from ETA)

INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

ATP

.Y/ Wzinc coated & stainless steel versions

SPACING S Reduction factor Vs
Non-cracked concrete
Anchor size M8 M10 M12 M12 M16 M20
40 0,67
45 0,69 0,67
55 0,73 0,71 0,68
65 0,77 0,75 0,72 0,64 0,63
85 0,85 0,83 0,78 0,65 0,67 0,60
S 100 0,92 0,88 0,83 0,71 0,70 0,65
Ws=05+ 4 het 120 1,00 0,96 0,90 0,75 0,74 0,68
' 130 1,00 0,93 0,77 0,76 0,69
Smin < S < Ser,N 150 1,00 0,81 0,80 0,72
Ser,n = 2.het 200 0,92 0,90 0,79
Ws must be used for each spacing 250 1,00 1,00 0,87
influenced the anchors group. 300 0.84
340 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wy E

Non-cracked concrete (=)

Anchor size [\ L] M10 M12 mM12 M16 M20 %

40 0,75 %

45 0,81 0,77 —

55 093 0,88 0,80 &

65 1,00 1,00 0,90 0,66 0,65 0,55 E

c 85 1,00 0,68 0,76 0,63 o

Yen=0,27 +0,725 . 90 0,81 0,79 0,65 5
C <g<C hef 100 0,87 0,85 0,70

min cr,N

125 1,00 1,00 0,80
CerN = het 150 0,91
W nmust be used for each distance 170 1 :OD

influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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MULTI-MAX

Threaded stud zinc coated & stainless steel versions JK/Z]

Methacrylate chemical resin CE| |mox

STAINLESS

for use in non-cracked concrete

European Technical Assessment
ETA Option 7- 13/0435

Technical data

M8 80 110 8 80 10 9 10
M10 90 120 10 90 12 12 20
M12 110 140 12 110 14 14 30
APPLICATION M16 125 160 16 125 18 18 60
= Fixing steel framed structures M20 170 220 20 170 25 22 120
= Fixing machinery M24 210 265 24 210 28 26 200
(resistant to vibration) MULTI-MAX Vinylester resin dual component cartridge 410 ml Code : 060047
= Fixing of storage silos, MULTI-MAX Vinylester resin dual component cartridge 280 ml Code : 060040

refinery pipework supports
= Fixing motorway signs
= Fixing safety barriers

MATERIAL Anchor mechanical properties
* Threated stud M-M24 Anchrsze M8 MID W12 M8 M20 M24
zinc coated steel version : fuc (N/mm2)  Min. tensile strength 520 520 520 520 520 520
steel grade 5.8, 8.8 and 10.9 fu (N/mm?)  Yield strength 420 420 420 420 420 420
cold form steel NF A35-053 M%s (Nm)  Characteristic bending moment 195 388 681 1731 3375 5837
stainless steel A4 version : M (Nm) Recommended bending moment 9,75 19,4 34,0 86,5 168,7 2918
stainless steel A4 As (mm?2) Stressed cross-section 36,6 58 84,3 157 227 326,9
We (mm3)  Elastic section modulus 31,2 62,3 1092 2775 4824 8337
INSTALLATION*

Setting time

30°C>T2>40°C 2 min 35 min
20°C >T2>30°C 4 min 45 min
10°C > T >20°C 6 min 60 min
5°C > T>10°C 12 min 90 min
0°C >T>5°C 18 min 180 min
-5°C >T> 0°C - 360 min

*Premium cleaning :

- 2 blowing with compressed air

- 2 brushing with brushed fitted on a drilling machine
- 2 blowing with compressed air



MULTI-MAX

LY/ M Threaded stud zinc coated & stainless steel versions

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Number of sealings per cartridge

Drilling diameter (mm) 10 12 14 18 25 28
Drilling depth (mm) 80 90 110 125 170 210
Number of sealings per cartridge

MULTI-MAX 410 ml 151 110 76 51 12 10
MULTI-MAX 280 ml 103 75 52 35 8 7

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

')
o
=}
TENSILE SHEAR 2
@©
Anchorsize M8 M0 M12 M16 M20 M24  Anchorsize M8  M10 M12 M16 M20 M24 Lo
her 80 0 M0 125 170 210 VRu,m 1592 2275 328 562 736 1150 =
Naum 211 296 411 585 995 1383 VR 1098 189 253 468 5902 958 g
Npk 181 254 352 503 855 1188 5

Design loads (NRrd4, Vra) for one anchor without edge or spacing influence in kN

Npd = N * *Derived from test results gy = Vi
Me (stud grade 10.9) TMs
TENSILE SHEAR
het 80 90 110 125 170 210 VRd 7,7 13,2 17,7 327 393 639
NRg 12,1 14,1 196 279 475 660 yms = 1,43 for M8 to M16 and yws = 1,5 for M20 to M24

e = 1,5 for M8 and yme = 1,8 for M10 to M24

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

rec = N *Derived from test results rec = Vi
M. YF ™. YF
v (stud grade 10.9)
TENSILE SHEAR
hes 80 90 110 125 170 210 Vrec 5,5 9,4 12,6 23,4 28,1 45,6
Nrec 8,6 10,1 14,0 19,9 33,9 47 .1 vr="14;yms = 1,43 for M8 to M16 and yms = 1,5 for M20 to M24

=14 ym = 1,5 for M8 and ymc = 1,8 for M10 to M24
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MULTI-MAX

Threaded stud zinc coated & stainless steel versions I/

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry and wet concrete (! v
Nra,p = Nap . o VRde = VOdc . fo . fpyv . Wscv
o VOpg,c Design concrete edge resistance
N°%Rq,p Design pull-out resistance at minimum edge distance (Cpin)
het 80 90 110 125 170 210 het 80 80 90 110 125 170
-40°C to +40°C 121 14,1 19,6 27,9 47,5 66,0 Cmin 40 50 60 80 100 120
e = 1,5 for M8 and yme = 1,8 for M10 to M24 Smin 40 50 60 80 100 120
VO%Rq,c 2,5 38 55 9,4 15,4 21,9
e =15
N - GConcrete cone resistance v
for dry and wet concrete (! = Pryout failure
NRd,C = NORd,C . fb . lPE; . \PC,N VHd,cp = VDF{d,cp . fb . \Ps . \PC,N
NOpq,p Design cone resistance VO%d,cp Design pryout resistance
het 80 90 110 125 170 210 hes 80 90 110 125 170 210
-40°C to +120°C 24,0 23,9 32,3 39,1 62,1 85,2 -40°C to +40°C 24,1 33,9 47,0 670 1139 158,3
e = 1,5 for M8 and yme = 1,8 for M10 to M24 e = 1.5
:
- Steel resistance ==V, - Steel resistance
H
NRd,s Steel design tensile resistance VRd,s Steel design shear resistance

Std. stud grade 5.8* 12,0 19,3 28,0 52,0 81,3 118,0 Std. stud grade 5.8* 7.36 11,6 16,9 31,2 48,8 70,4
Std. stud grade 8.8* 19,3 30,7 44,7 840 130,7 188,0 Std. stud grade 8.8* 11,68 18,6 27,0 50,4 784 112,8
Std. stud grade 10.9* 26,4 41,4 60,0 1121 1750 2521 Std. stud grade 10.9% 12,2 19,3 28,1 52,0 81,3 117.3
Stud stainless steel A4 18,7 21,7 31,6 58,8 91,7 1321 Stud stainless steel A4 7.3 11,9 17,3 32,7 51,3 73,1

Std. stud grade 5.8 and 8.8 : yms = 1,5
Std. stud grade 10.9 : yms = 1,4
Stud standard stainless steel A4 : yvs = 1,87

" The concrete in the area of the anchorage is water statured. The anchor may be installed
in flooded holes, but the figures above cannat be used, you must use the values given in the
ETA for the categary 2.

Std. stud grade 5.8 and 8.8 : yms = 1,25
Std. stud grade 10.9 : yms = 1,5
Stud standard stainless steel A4 : yvs = 1,56

NRrd = min(NRrd,p ; NRd,c ; NRa,s)

Bn = Nsd / Nrg < 1

VRd = min(VRd,c ; VRd,cp; VRd,s)

Bv = Vsg/ Vrg < 1

Bn+ Py <12
“ INFLUENCE OF CONCRETE W8l INFLUENCE OF SHEAR LOADING DIRECTION
90’
Concreteclass ~~ fy  Anglepll  fuv o~y
£25/30 1,02 Oto 55 1 < o
£30/37 1,04 60 11 X %
C40/50 1,07 70 1.2 1807 20
C50/60 1,09 80 15
90 to 180 2




MULTI-MAX

Y/ WThreaded stud zinc coated & stainless steel versions

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Non-cracked concrete Non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24
40 0,58 100 0,60
50 0,60 0,59 120 0,62 0,60
60 0,63 0,61 0,59 0,58 150 0,65 0,62
80 0,67 0,65 0,62 0,61 180 0,68 0,64
100 0,71 0,69 0,65 0,63 200 0,70 0,66
Ys=0,5+ S 150 0,81 0,78 0,73 0,70 250 0,75 0,70
et 200 0,92 0,87 0,80 0,77 350 0,84 0,78
Smin < § < Ser.N 250 1,00 0,96 0,88 0,83 450 0,94 0,86
- 300 1,00 0,95 0,90 510 1,00 0,90
Ser,N = 2.het
Ws must be used for each spacing 330 1.00 0.94 630 1.00
3175 1,00 750 1,00

influenced the anchors group.

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Ve EDGE C Reduction factor Wep E

Non-cracked concrete Non-cracked concrete o)

Anchor size M8 M10 M12 M16 Anchor size M20 mM24 ﬁ

40 0,50 100 0,54 c

50 056 053 120 0,60 0,54 =

60 0,63 0,58 0,52 150 0,69 0,61 8

80 0,75 0,69 0,61 0,57 180 0,78 0,68 E

c 120 1,00 0,92 0,80 0,73 200 0,84 0,73 (1]

Wen=0,27+0,725. 135 100 08 079 255 1,00 086 5
Cmin < € < CerN Pef 165 1,00 0.91 315 1.00

Cort = het 190 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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MULTI-MAX

”n

Methacrylate resin

for fixing in hollow masonry

o tfix - hef -
:
e S—
SLEEVE

Technical data

C€

European Technical Assessment

ETAG 029- 13/0437

iD-ALL + stud M8 65 16 70 8 76 + thix 16 70 3m
iD-ALL + stud M10 65 16 70 10 78 + thix 16 70 3m
Sleeve @20 + stud M12 85 20 90 12 98 + thix 20 85 3m
Sleeve @15 + stud M8 130 15 135 8 138 + trin 15 130 3w
Sleeve @15 + stud M10, 130 15 135 10 140 + ti 15 130 3w
MULTI-MAX Vinylester resin dual component cartridge 410 ml Code : 060047
MULTI-MAX Vinylester resin dual component cartridge 280 ml Code : 060040

For Sleeves and studs code numbers see catalogue

72 Nm Clay masonry OPTIBRIC PV 3+ and in hollow concrete block.

Setting time

20°C>T2>30°C 4 min 43 min
10°C > T > 20°C 6 min B0 min
5°C > T>10°C 12 min 90 min

0°C >T>5°C 18 min 180 min
-5°C >T> 0°C - 360 min

Recommended loads (Nrec, Vrec) in kN

NRk VR
rec — YM.YF rec — YM.YF
TENSILE SHEAR
 brix het )
. : |
(e | et T e e
|A L . Solid concrete hlocks B 40 (f, > 6.0 N/mm?)
: Nrec 057 043 | 043 Ve | 071 | 057 086
Hollow clay bricks OPTIBRIC PV 3+ (f, > 9.0 N/mm?)
APPLICATION Nrec 043 | 071 | 043 Veee | 043 [ 100 | 034
- Signs Clay masonries POROTHE RM GF R20 Th+ (f, > 9.0 N/mm?)
- Scaffolding Nrec 025 | 071 | 034 Veeec 114 | 086 @ 1,00
. . Clay masonries POROTHE RM GF R37 Th+ (f, > 9.0 N/mm3)
" Electrical switchboards Nreo 034 | 025 057 Ve | 025 | 114 | 043
* Radiators Calcium silicate masonries KSL-R (P) 240 (f, > 9.0 N/mm?)
= Air conditioning ducts Nrec 043 | 10 | 086 Vree | 257 314 285 |257 343

= Rail guard returns

= Blinds

= Climbing walls

= Metal scale

= Hand rails

= Pole and ducts

= Demountable partitions
= Kitchen furniture

= Decorations

112
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C-MIX PLUS

171
Polyester resin for fixing in concrete and Technial
. . Assessment
hollow and solid masonries
N° YX 0006
s Technical data
di Anchor size Min. Max.  Thread Thread Sleeve Thread @ Drilling Total | Tighten = Code
anchor [thick. part @ length 4] depth anchor | torque
depth  to be fixed hollow| solid hollow  solid ~ length
(mm) (mm) | (mm)  (mm) | (mm) (mm) (mm) (mm) (Nm)
hes tin d P} de o ho L Tinst
S MBX100 75 12 8 - - 15 10 80 | 75 100 5 061650
& MI0X100 75 20 10 - - 15 12 81 75 100 8 061660
£ m12x100 75 20 | 12 - - 20 14 80 75 100 8 061670
= MBexs8 58 - 8 20 - 20 |14 80 58 58 8 061740
£ M10X58 58 - 10 23 - 20 14 80 58 58 8 081750
£ M12X75 75 - 12 23 - 20 20 100/ 75 75 8 061760
£ 01585 - - - - %5 15| - 8 - 85 - 081600
£ pooxss - - - - 20 20 - 90 - 85 - 081490
& 15X130 - - - - 15 20| - 135 - 130 - 557080
= MBX110 80 15 8 - - - 10 - 80 110 | 10 050950
2 M10x130 90 20 10 - -~ - 12 - 90 130 | 20 050980
APPLICATION F M12X160 110 | 25 | 12 - - - 14 - 110 180 | 30 050970
. = M16X190 125 = 35 | 16 - - - 18 - 125 190 | B0 050980
" Signs CMIX PLUS Polyester resin (grey) 410 mi 059541
* Scaffolding CMIX PLUS Polyester resin (grey) 380 ml 055881
* Electrical switchboards CMIX PLUS Polyester resin (stone) 380 ml 055882
* Radiators CMIX PLUS Palyester resin (grey) 300 ml 055866
= Air conditioning ducts CMIX PLUS Polyester resin (stone) 300 ml 055865

= Rail guard returns

= Blinds

= Climbing walls

= Metal scale

= Hand rails

= Pole and ducts

= Demountable partitions
= Kitchen furniture

= Decorations

INSTALLATION

) Plastic sleeve @15X85 for male studs M8 and M10 in hollow material.
Plastic sleeve @20X80 and #20X85 for male studs M12 and female studs M8, M10 and M12 in hollow material.
Plastic sleeve @15X130 for threaded stud MB8X170 - Using standard threaded rods.

Recommended loads (Nrec,Vrec) in concrete C20/25 in kN

_ Nrac* _ VR*
rec ,YM ] ,YF rec ,YM ] ,YF
TENSILE SHEAR
Anchor size mg* m10° mz mie*  Anchor size  mg*  m10* M1 W6
Nrec 4,48 6,30 9,25 14,00 Vrec 2,85 4,60 6,65 12,60
* threaded stud * threaded stud
Anchor size mg" M10* w2 m16*
Minimum spacing distances (mm)
Smin 160 180 220 250
Cmin 80 90 110 125

* threaded stud

Recommended loads (Nrec, Vrec) in masonries in kN

TENSILE SHEAR
Anchor size Sleeve + Sleeve + Sleeve Sleeve + Sleeve + Sleeve
male stud female stud B15X130 male stud female stud A15X130

M8  M10 | M12 | M8  M10 W12 +Stud® M8 M8  M10 M12 M8 | M10  MA12 +Stud® M8

Solid clay bricks BP 400

Nirec \ 13 \ 13 - Ve 18] 25/40]20 2540

Solid concrete hlocks B 80

Nrec \ 50 \ 50 | - Ve | 18|22 032182232

Hollow clay hricks C 40 rendered

Nrec \ 1.0 \ 1.0 | 06 Ve | 20 \ 20 20

Hollow clay bricks C 40 not rendered

Nrec \ 06 \ 06 | 06 Vrec | 1,3 \ 1,3 1.3

Hollow concrete blocks B 40 rendered

Nrec \ 16 \ 16 | 10 Veee | 20 \ 20 | 20

Hollow concrete hlocks B 40 not rendered

Nirec \ 09 \ 09 09 Ve | 18 \ 18 18

* Sleeve @15X130 + threaded stud M8X170 * Sleeve @15X130 + threaded stud M8X170

wn
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MAXIMA

Threaded stud zinc coated & stainless steel versions V.

Bonded anchor in glass capsule -

INOX

q3

STAINLESS

heavy loads, for use in non-cracked

concrete

APPLICATION

= Fixing steel framed structures

= Fixing machinery

= Fixing of storage silos,
refinery pipework supports

= Fixing motorway signs

= Fixing safety barriers

MATERIAL

Zinc coated steel version :

= Stud M8-M16 :

Steel cold form steel NF A35-053
= Stud M20-M30 :

11 SMnPb37 - NFA 35-561

= Nut : Steel grade 6 or 8

NF EN 20898-2

= Washer : Steel DIN 513

= Protection : zinc coated 5 pm min.

NF E25-009

Stainless steel version :

= Stud : A4-70 as per I1SO 3506-1
= Nut : Stainless steel A4-80,

NF EN 10088-3

= Washer : Stainless steel A4,

NF EN 20898-2

European Technical Assessment

ETA Option 7- 03/0008

Technical data

MBX110 | 80 15 110 8 80 10 9 110 | 80 10
M10X130 90 20 120 | 10 80 12 12 130 85 20
M12X160 | 110 25 140 12 | M0 14 14 1 160 | 107 | 30
M16X190 125 35 160 16 125 | 18 18 | 190 | 107 | 60
M20X260 170 65 220 | 20 | 170 @ 25 22 | 260 @ 162 | 120 |B655220 052450051540
M24Xx300 210 63 265 | 24 | 210 | 28 26 | 300 | 200 | 200 |655240| 052470051550

050950 052400| 051500
050960| 052410/ 051510
050970 052420 051520
050980 052440 051530

M30X380 280 70 350 | 30 280 | 35 33 | 380 | 260 | 400 050940 051560

Anchor mechanical properties

MAKIMA stud - zinc coated steel version

fuk (N/mm2)  Min. tensile strength 600 600 600 600 520 520 520
fu (N/mm?)  Yield strength 420 420 420 420 420 420 420
MO, s (Nm)  Characteristic bending moment 22 45 79 200 301 520 10582
M (Nm) Recommended bending moment 110 225 395 100 150 160 525
MAKIMA stud - stainless steel A4 version

fuc (N/mm2)  Min. tensile strength 700 700 700 700 700 700 -
fyc (N/mm?)  Yield strength 350 350 350 350 350 350 -
M9 s (Nm)  Characteristic bending moment 26 52 92 233 454 786 -
M (Nm) Recommended bending moment 12 23 42 122 206 357 -
As (mm?2) Stressed cross-section 36,6 58 84,3 157 227 326,9 -
We (mm3)  Elastic section modulus 31,2 623 109,2 2775 4824 8337 -

Setting time

T>20°C 20 min 40 min

10°C < T<20°C 30 min 60 min

INSTALLATION 0°C <T<10°C 1 hour 2 hours
-5°C<T<0°C 5 hours 10 hours

Chemical resistance of the SPIT MAXIMA glass capsules

Nitric acid <20 (+) Ammonia 100 (+)
Nitric acid 20-70 (0) Ethylene glycol 100 (+)
Phosphoric acid <10 (+) Heptane 100 (0)
Sulphurous acid 100 (0] Hexane 100 (0)
Sulphuric acid <30 (+) Methanol <15 (0)
Ethyl alcohol <15 (+) Carbon monoxide 100 (+)
Beer 100 (+) Washing powder 100 (+)
Carbon dioxide 100 (+) Perchloroethylene 100 (0)
Engine petrol without 100 Hydrogen peroxide <40 ()
benzene Caustic potash 100 (+)
Hydrogen fluoride <20 (+) Cement in suspension saturated solution (+)

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (0): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.



MAXIMA ﬁmﬁﬂ) e e s

L)/ W Threaded stud zinc coated & stainless steel versions :

The loads specified on this page allow judging the product’s performances, but cannot be used for the designing.
The data given in the pages “CC method” have to be applied (3/4 and 4/4).

Ultimate (NRu,m, VRu,m) and characteristic loads (Nrk, Vrk) in kN

Mean Ultimate loads are derived from test results in admissible service conditions, and characteristic loads are statistically determined.

TENSILE SHEAR

het 80 90 110 125 170 210 280 VRum 131 21,7 2332 452 737 1147 1683
Nru,m 259 441 672 932 1054 2376 2977 VRk 108 158 196 372 695 966 1465
N 183 @257 377 571 808 1197 1519

wn
=
o
S
Design loads (NR4, VRra) for one anchor without edge or spacing influence in kN =
8
Nrg = N *Derived from test results Ry = Vi =
Rd = Rd = =
YMc YMs o
L=
TENSILE SHEAR O
het 80 80 110 125 170 210 280 Vaa 76 110 137 260 463 644 977
Nra 102 143 209 317 449 665 844 7w = 1,43 for M8 to M16 and yws = 1,5 for M20 to M30
e =18

Recommended loads (Nrec, Vrec) for one anchor without edge or spacing influence in kN

Npx * “Deri Vi *
Nree = *Derived from test results Viee =
rec ,YM i ,YF rec ,YM ] ,YF
TENSILE SHEAR
hef 80 9 110 125 170 210 280 Vreo 54 79 98 1886 331 460 698
Nrec 73 102 1489 227 320 475 603 Ye =14 ; yms = 1,43 for M8 to M16 and yws = 1,5 for M20 to M30

=14 =18
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MAXIMA

Threaded stud zinc coated & stainless steel versions I

SPIT CC Method (values issued from ETA)
TENSILE in kN

SHEAR in kN

N = Pull-out resistance

- Concrete edge resistance

for dry, wet " and flooded @ concrete v
NRa,p = NORap . fo VRde = VOdc . fo . fpyv . Wscv
NOgq,p Design pull-out resistance VOgq,c Design concrete edge resistance
for dry and wet concrete at minimum edge distance (Cyin)
het 80 90 110 125 170 210 280 hes 80 90 110 125 170 210 280
-40°C to +40°C 89 1839 222 333 417 639 778 Chmin 40 45 55 65 85 105 140
-40°C to +80°C 5,0 89 139 222 278 41,7 528 Shin 40 45 55 65 85 105 140
Design pull-out resistance VOgq,c 2,5 3,3 4.8 6,9 121 179 31,2
for flooded concrete e =15
-40°C to +40°C - - 190 286 357 548 66,7
-40°C to +80°C - - 11,9 190 238 357 452
e = 1,8 (wet) and yme = 2,1 flooded)
¥ - Concrete cone resistance v = Pryout failure
for dry, wet "V and flooded  concrete for dry, wet "V and flooded ® concrete
Nrd.c = NORac . fo . Ws. PenN VRd,ep = VOrdep - fo . Ws . Wen
NOgg ¢ Design pull-out resistance VOgd,cp Design pyrout resistance
for Ili and wet concrete for dry and wet concrete
het 80 90 110 125 170 210 280 het 80 90 110 125 170 210 280
-40°C to +40°C 89 139 222 333 417 B39 778 -40°C to +40°C 21,3 333 533 800 1000 1533 186,7
-40°C to +80°C 50 89 139 222 278 41,7 528 -40°C to +80°C 120 21,3 333 533 66,7 1000 1267
Design pull-out resistance Design pyrout resistance
for flooded concrete for flooded concrete
-40°C to +40°C - - 190 286 357 548 66,7 -40°C to +40°C - - 455 686 857 1315 1600
-40°C to +80°C - - 11,9 190 238 357 452 -40°C to +80°C - - 333 533 66,7 1000 126,7
e = 1,8 (wet) and yme = 2,1 (flooded) Mo = 1,5

- Steel resistance

[

X

. - Steel resistance

W

NRd,s Steel design tensile resistance VRd,s Steel design shear resistance
MAXIMA stud Zn. 129 205 298 556 792 1141 1826 MAXIMA stud Zn. 7,7 122 17,7 329 393 56,7 90,7
MAXIMA stud A4 12,3 198 289 545 850 1225 - MAXIMAstudAd 73 119 173 32,7 51,3 731 -

MAXIMA stud Zn. : yws = 1,71 for M8 to M16 and yms = 2,49 for M20 to M30
MAXIMA stud A4 : yms = 1,87

" The concrete in the area of the anchorage is water statured.
@ The concrete is wet, and the hole is full of water. The resin can be injected without

MAXIMA stud Zn. : yms = 1,43 for M8 to M16 and yvs = 1,5 for M20 to M30
MAXIMA stud A4 : yvs = 1,56

remove water.

NRrd = min(NRrd,p ; NRd,c ; NRad,s)

Bn = Nsg/ Nrg <1

VRrd = min(VRd,c ; VRd,cp; VRd,s)

Bv = Vsdq/ Vg <1

—

Bn+ Py <12

IEM INFLUENCE OF CONCRETE

C20/25 1 1 1 1 1 1 1
C30/37 1 1 1 1 118 107 12
C50/60 1 1 1 1 153 122 179

(X8 INFLUENCE OF SHEAR LOADING DIRECTION
90’

‘Angle BT fav s, v
0'to 55 1 N o,

60 11 X %
70 1,2 1807 20
80 15

90 to 180 2
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[/ W Threaded stud zinc coated & stainless steel versions

SPIT CC Method (values issued from ETA)
INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

SPACING S Reduction factor Vs SPACING S Reduction factor Vs
Non-cracked concrete Non-cracked concrete
Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30
40 0,63 85 0,63
45 0,64 0,63 105 0,65 0,63
55 0,67 0,65 0,63 0,61 140 0,71 0,67 0,63
65 0,70 0,68 0,65 0,63 160 0,74 0,69 0,64
S 85 0,77 0,74 0,69 0,67 180 0,76 0,71 0,66
Ys=0,5+ 105 0,83 0,79 0,74 0,71 220 0,82 0,76 0,70
ef 140 0,94 0,89 0,82 0,78 250 0,87 0,80 0,72
Smin < § < Ser,N 160 1,00 0,94 0,86 0,82 300 0,94 0,86 0,77
s =9%h 180 1,00 0,91 0,86 340 1,00 0,90 0,80
cr,N = C.llef
) 220 1,00 0,94 370 0,94 0,83
Ws must be used for each spacing 250 100
influenced the anchors group. : 450 1.00 0.90
560 1,00

INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

EDGE C Reduction factor Wep EDGE C Reduction factor Ve E

Non-cracked concrete Non-cracked concrete o)

Anchor size M8 M10 M12 M16 Anchor size M20 M24 M30 ﬁ

40 0,63 85 0,63 =

a5 068 063 105 072 063 =

55 077 071 083 120 078 068 S

65 086 079 070 0,66 140 0,87 0,75 0,63 E

c 85 100 095 083 076 170 1,00 0,86 0,71 (1]

Wen=0,27+0,725. 90 100 086 079 210 100 081 5
Cmin < € < CerN Pef 110 100 09N 250 0,92
Cort = het 125 1,00 280 1,00

W nmust be used for each distance
influenced the anchars group.

E2¥% INFLUENCE OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

- For single anchor fastening

Reduction factor \Ws.cy
Non-cracked concrete
CC- 170 1.2 14 16 18 2,0 22 24 26 28 30 3,2
min
Weey | 1,00 131 166 202 241 283 326 372 419 469 520 572
Wooy= C c - For 2 anchors fastening
’ Crin Crin Reduction factor Ws.cu

Non-cracked concrete

C
S~Cwm 1,0 12 14 16 18 20 22 24 26 28 30 32

min

1,0 067 084 103 122 143 165 188 212 236 262 289 316
1,5 075 093 112 133 154 177 200 225 250 276 303 331
2,0 083 102 122 143 165 189 212 238 263 290 318 346
2,5 09 111 13 15 177 200 225 250 277 304 332 361
3,0 100 120 142 164 188 212 237 263 290 318 346 376
3,5 130 152 175 199 224 250 276 304 332 361 391
4,0 162 18 210 236 262 289 317 346 375 405
4,5 19 221 247 274 302 331 360 390 420
5,0 233 259 287 315 344 374 404 435
5,5 271 298 328 371 402 433 465
6,0 283 311 341 371 402 433 465

- For 3 anchors fastening and more

3.C+ 81+ 52 + 83 +....+ Sn1 o
II’s-c,v= .

3.N.Crmin Crmin
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EPCON C8 XTREM

Post-installed rebar

Rebar anchoring system

EPCON C8

= EPOXY resin

= Slow drying time

= Storage time: 3 years

= Usable in wet environments

= Performance in diamond drilling
= Good fire performance

= Odour-free

= Easy injection

= No shrinkage after hardening
= NF mark overhead position

= Usable for concrete to -20°C

FIRE BEHAVIOUR

European Technical Assessment

ETA TR 023- 07/0189 DTA 3/11-684
Mechanical characteristics of rebars
Nominal
ool rabar @ g8 @10 @12 214 916 ©G20 @25 @32 240
Sections (cm?) 0503 0,785 1,93 | 1,54 201 | 314 491 | 804 1257
Min. resistances | Fe E400 | 21,13 32,97 | 47,46 6468 | 84,42 131,88 206,22|337,68 527,94
to failure (kN) FeE500 2590 40,43 58,20 | 79,31 103,52 161,71 252,87 414,06 647,36
:'::T;,\';"'“i““"' FeE500 2185 3415 4917 6693  87.42 13659 21343 349,56 546,36

= see page 122 to 125

—=CSTB

Le futior e consruction
PV 26007642-b

INSTALLATION*

R R T

*Premium cleaning :

- 2 blowing with compressed air

- 2 brushing with brushed fitted on a drilling machine
- 2 blowing with compressed air

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017

standards.

Setting time

Ambient temperature Man. time Waiting time Curing time
for installation for 45 % load

(°0) (min) (h) (h
40°c 5 3 6
30°C 8 5 8
20°C 14 6 12
10°C 20 12 23

5°C 26 15 26

Chemical resistance of the SPIT EPCON C8 resin

Chemical substances l:nnct(agzll'ation Resistance Chemical substances Eonct(a;n/::l'atinn Resistance
Sulfuric acid 10 (0) Toluene (0)
Hydrochloric acid 10 (0) Ethanol (0)
Nitric acid 10 (0) Methyl-ethyl-ketone (MEK) ()
Acetic acid 10 (0) Methanol )
Ammonium hydroxide 10 (0) Demineralized water (+)
Sodium Hypochlorite o] (0) Sea water 100 (+)
Sodium hydroxide 50 (0) Engine Petrol 100 (+)
Acetone (=) Motor oil 100 (+)

Resistant (+): the samples in contact with the substances did not show any Screwible damage such as cracks, attacked surfaces, burst
corners nor large swelling. Sensitive (0): use with care regarding exposure of the field of usage, precautions to be taken. The samples in
contact with the substance slightly attacked the material.

Sizing rules for steel reinforcement fixings for concrete

according to eurocode 2 regulations and ETA 07/0189

The basic anchorage length Ly qa (mm) for the ultimate limit load for rebar Frg (N)

FRd
Lb.rqd =

.2 . m1me. fud

The design anchorage length Lyy (mm) is determined as follow:

Lbd=Lbrgd . 0t2. 05
Fra: Design ultimate load (N)

@:  Rebar diameter (mm)

Concrete fex fiou
class (Mpa)  (Mpa)
C20/25 20 2.3
£25/30 25 2,7
C30/37 30 3,0
£35/45 35 3,4
C40/50 40 3,7
C45/55 45 4,0
C50/60 50 4,3

foa:  Design value of the bond strength in N/mm?

. depends on bond conditions - n1 =1 ("good bond" conditions).

See § 8.4.2 (EN 1992-1-1)

ne.  depends on rebar diameter - n2 = 1 for @rebar < 32 mm

with oo : Influence of concrete minimum cover

oz2=1-0,15 (Cd - grebar] /@rebar >0,7

Cd=min(C; Cr ==
mln[ 12]

 with a5 : Influence of the confinement by transverse pressure

The factor as take into account of the effect of the pressure
transverse to the plane of splitting along the design length.

p (Mpa) (o1
L oas5=1-0,04.p20,7 3 D,858
where p is the transverse pressure at 5 0.8
- the ultimate limit state along Leg in MPa. 7 072

Limit of this formula

The max. anchor depth will be limited to 1500 mm with pneumatic injection tool.



EPCON C8 XTREM

Post-installed rebar

L EPCON C8 &

Eurocode 2 table for straight rebar anchoring

CONCRETE C25/30 - HAMMER DRILLING/DIAMOND CORING

e

Rebar @ | Drilling @
(mm) do
(mm)

Length of anchor Lyg

Ultimate limit load (daN)
without influence of center
distance and/or edge "

(a2 =0,7)

Ultimate limit load (daN)
with influence of center
distance and/or edge @

(a2 =1)

Number of sealings per
SPIT EPCON C8
cartridge

100 969 679 132,6 265,3
190 1842 1289 69,8 139,6
225 2185 1530 58,8 17,7
322 - 2185 41,2 82,4

12 15

16 20

145 2108 1476 40,7 81,3
280 4072 2850 21,1 42,1
338 4917 3442 17,4 34,9
483 4917 12,2 24,4
193 3742 2619 17,2 34,4
370 7174 5022 9,0 17,9
451 8742 6119 7.4 14,7
644 - 8742 5,1 10,3

302 9149 6404 4,0 7.9
550 16662 11663 2,2 4.4
704 21342 14939 1.7 34
1006 - 21342 1.2 2,4

386 14968 10477 2,1 4,3
750 29082 20358 1.1 2,2
901 34956 24469 0.9 1.8
1288 - 34956 0.6 1,3

) Absence of edge distances greater than or equal to 7.0

® Presence of edge distances and/or centre distances less than 7.2

3 The number of fixings per cartridge is calculated taking into account an increasing by 20% the real volume of sealing.

1,2 x [doe'mrebar‘el x IT x Lpa/4

()]
o
@©
Q
)
| 2
=
0
£
Q
{5
(&)
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EPCON C8 XTREM

“EPCON C8 & .
3 - Post-installed rebar

Eurocode 2 & Eurocode 8 table for straight rebar anchoring in seismic zone

CONCRETE C25/30 - HAMMER DRILLING

120

DTA 3/11-684

Rebar Drilling @ Length of anchor Lyg Ultimate limit load (dall) Ultimate limit load (dal) Number of sealings per
(mm) do (mm) without influence of center with influence of center SPIT EPCON C38
(mm) distance and/or edge (7 distance and/or edge @ cartridge'®
(a2 =0,7) (@2 =1
__450ml | 900ml |

111 1076 753 119,5 239

8 10 190 1842 1289 69,8 139,6
259 2511 1758 51,2 102,4
370 - 2511 35,8 71,7

167 2428 1700 35,3 70,6
12 15 280 4072 2850 21,1 42,1

389 5656 3960 15,2 30,3

389 -

222 4304 3013 14,9 29,9
16 20 370 7174 5022 9 17.9

518 10043 7030 6.4 12,8

741 - 10053 4,5 9

347 10512 7358 34 6.9
25 32 550 16662 11663 2.2 44

810 24538 17177 1.5 3

1157 - 24544 1 2,1

444 17217 12052 1.9 3,7
32 a0 690 26756 18729 1.2 2,4
1036 40172 28121 0.8 1.6
1481 - 40199 0,6 1.1

1) Absence of edge distances greater than or equal to 7.0
@ Presence of edge distances and/or centre distances less than 7.0

3 The number of fixings per cartridge is calculated taking into account an increasing by 20% the real volume of sealing.



EPCON C8 XTREM  Siim.

Rebar anchoring Bare

Rebar anchoring system

EPCON C8

= EPOXY resin
= Slow drying time

= Storage time: 3 years . , . . . . .
« Usable in wet environments With SPIT EPCON C8 resin, the adhesion design calculations can be used to determine the anchoring

U o lengths in the case of application without influence of edge or spacing distances.
= Performance in diamond drilling _ . . " _
= Good fire performance Tensile tests are generally performed on site to validate the minimum anchoring lengths.
= Odour-free
= Easy injection
= No shrinkage after hardening
= NF mark overhead position

Sizing rules for steel reinforcement fixings for concrete using

the bond strength

= Usable for concrete to -20°C Mechanical characteristics of rebars
Nominal
I N g8 210 @12 ©14 ©16 020 @25 @32 ©40
Sections (cm?) 0503 0785 113 154 201 314 | 491 804 1257

Min. resistances  Fe E400 | 21,13 | 32,97 | 47,46 | 64,68 84,42 131,88|206,22 337,68 527,94
to failure (kN) Fe ES00 | 25,90 40,43 | 58,20 | 79,31 103,52 161,71 252,87 414,06 647,36

Ultimate limit load
Nga (kN)

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017
INSTALLATION standards.

Fe ES00 | 21,85 34,15 | 49,17 | 66,93 | 87,42 | 136,59 213,43 349,56 546,36

Anchorage length calculated from the bond strength

From the bond strength of the SPIT EPCON Resin, the table below gives the minimum anchorage length

for rebar Fe ES0O, in concrete class > C20/25. g
Nominal ﬁ
steel rebar O g8 @10 ©12 @14 @16 20 @25 32 240 c
Drilling @ (mm) 10 12 15 18 20 25 32 40 50 T‘g
Minimum anchorage 120 150 180 | 210 | 245 305 & 380 485 605 I=
length(mm) o

{=
Ultimate limit Ngq (kN) 21,85 | 34,15 | 49,17 A 66,93 | 87,42 136,59 | 213,43 349,56 | 546,36 (&)
Nb. of sealing/cart. 450 ml 110 72 33 18 13 7 3 1,7 0.8

Calculation method
*Premium cleaning :

- 2 blowing with compressed air = Characteristic bond strength :
- 2 brushing with brushed fitted on a drilling machine
-  blowing with compressed air e 1 17,85 N/mm@ issues from tests and from the calculation using the rebar dimater

(available for rebar diameter @8 to @40 mm) [trk = tRum X 0,751.

= Design bond strength tpq :

TRk

m (ym : safety partial factor)

TRk =

= Calculation of the minimum anchorage length of the rebar :

As . fyk

|5 = -
IT. ﬂrebar -TRd
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EPCON C8 XTREM

SPIT EPCON C8 injection systems in wall to slab connection with
concrete reinforcing bar and subjected to fire exposure according the
TEST REPORT n° 26007642 /b from CSTB

—CSTB

Resistance to fire for steel reinforcement wall/slab

/
— /
Slab F
Tu
< #
wa
A / u': concrete cover

The present table is aimed at supplying data for the design of the
injection anchoring system when exposed to fire. This study does
not deal with the mechanical design at ambient termperature,
neither does it deal with the design according to other accidental
saolicitations, these shall be done is addition.

The table below gives performance subjected to fire exposure in wall to slab
connection with concrete reinforcing bar, with SPIT EPCON C8 resin, in
concrete C20/25.

The values in white character specified the proof of requirements to fire is
satisfied with s = 0,7 in concrete class C20/25 (see method below).

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance Rq i < Eq i

Rasi: Design resistance in the fire situation
Eaji:

FRau :

Design effect of actions in the fire situation. This value could be calculated from the the calculation at normal temperature Eqfi = 1i K Frau
Design ultimate limit load at normal temperature for one rebar sealing at the Ls anchorage depth (ambiant temperature condition)

nii:  Reduction factor for design load level in the fire situation nsi equal to 0,7

Rebar g Drilling @ Ls Design resistance
(mm) (mm) (mm) Frau (kN)

for Fe E500 rebar

according to ETA

in concrete class C20/25

Concrete cover (1) (mm)

Maximum load Design resistancel Rd,fi (kN) in case of fire according to Eurocode 2
(kD) for fire duration of 30 to 240 minutes

for Fe E500 rebar
in case of fire Fire duration (minutes)

1.4 0.8 0.6 0,5 0,6

4,4 3.0 1.7 1.6

7.0 4.4 3.6

18,2 6,3 5,0
8,5

3,0 1.7 1,2 1.0 0.9

54 3.6 ils 1.7

6.9 3.8 3.3

6.9 5,7

25,3 9,6 7.8
11,0

12 20 25 35 50 70

3.2 2,1 1.7 1.5 1.4

9,4 5,5 3,5 2,4 2,0

8,6 54 3,6 2,7

7.9 5.4 4,0

14,8 7.8 5,7

36.4 10,8 8,0
14,1

17.9

120 5,8
160 9,2
200 11,6
8 10 220 12,7
260 15,0
295 17,1
325 18,8
Concrete cover (1) (mm)
120 8,7
160 11,6
190 13,7
220 15,9
10 12 240 17,3
265 19,1
290 21,0
300 21,7
350 25,3
Concrete cover (1) (mm)
120 10,4
160 13,9
180 15,6
200 17,3
220 19,1
12 16 240 20,8
280 24,3
300 26,0
320 27,7
350 30,3
375 32,5
Concrete cover (1) (mm)
140 14,2
180 18,2
200 20,2
220 22,3
240 24,3
14 18 260 26,3
300 30,3
310 31,4
330 33,4
370 37,4
400 40,5

5,7 3,6 3,0 2,4 2,3

9,6 7.2 4.2 3,3

11,7 7.1 5,2

10,5 7,6

14,3 10,5

48,6 13,9

(13 : Minimum concrete cover according Eurocode 2 - part 1.2
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EPCON C8 XTREM

Fire resistance for post-installed rebar

Design resistancel Ry (kN) in case of fire according to Eurocode 2
for fire duration of 30 to 240 minutes

Fire duration (minutes)

in concrete class C20/25 R120 R180
Concrete cover ! (mm) ’IG E[J 25 35 50
160 18,5 22,6 10,5

89 69
19,0 14,7 9,3

19.9 12.8

| | 542 | 401 | 326 [LE

[ | 4o | 487 | 402 | 280 [l

| | | 581 | 486 | 346 | @269 |

| | | 48 | 554 | 400 | 314 |

___
. | ®48 | 530 |

64 8
20 25 35 5[]
48 B 20,6

13,4 107
15.2
15,0
20.2
20,1
21.4
[ | 844 | 656 | 548 | 399 | 315 |
[ [ 1012 [ 825 | 699 | 521 | 420 |
[ | [ 1012 | ss2 | e82 | 561 |
___
[ [ [ 1oe | 878 |

101.2
25 25 35 50 0
1 D4 3 50,0

30,6 24,5 17,7 15,1
31.1 24,9
32,0
| | 1246 | 98 | 821 | 584 | 485 |

’ID4
’I’I,4
15,4

[ | 1581 [ 1260 | 1127 | 851 | 707 |

1581
| | 1881 | 1291 | 1095 |
| | 1386 | 1162 |
| | 1581 | 1374 |
158,1
2182 1272 79,6 59,7 445 37.3
| 2405 | 1485 | 48,8
[ | 2559 | 1970 | 1644 | 1355 | 1168 |
| | 2580 | 2021 | 16941 | 1397 | 1206 |
| | | 2580 | 2230 | 1887 | 1652 |
| | | [ 281 | 1933 | 1694 |
___
| | | 2580 | 2334 |

259,0
40 40 40 50 70
400 5 268.8 194 143,5 102,4 88,7

_
[ | 4047 | 3228 | 2615 | 2127 | 1811 |
[ | [ 4047 | 3390 | 28441 | 2482 |
[ [ | 4047 | 3454 | 3068 |
[ | ] 3516 | 3128 |
[ | ] 4047 | 3774 |
[ | | 3893 | 3492 |
| | | | 4047

Rebar @ Drilling 8 Ls Design resistance Maximum load
(mm) (mm) (mm) Frau (kN) (k)
for Fe E500 rebar for Fe E500 rebar
according to ETA in case of fire
200 20,8
220 25,4
240 27,7
280 32,4
16 20 300 34,7 64,8
320 37,0
335 38,7
355 41,0
395 45,7
425 49,1
Concrete cover ! (mm)
160 23,1
180 26,0
200 28,9
220 31,8
240 34,7
250 36,1
20 25 580 405 101,2
305 44,1
340 491
360 52,0
400 57,8
425 61,4
Concrete cover !V (mm)
250 45,2
290 52,4
310 56,0
315 56,9
350 63,2
25 30 395 71,4 158,1
440 79,5
460 83,1
470 84,9
500 90,3
530 95,7
Concrete cover (Y (mm)
320 74,0
340 78,6
360 83,2
440 101,7
445 102,9
32 40 500 1159 259,0
505 116.,8
540 129,9
575 133,0
605 139,89
Concrete cover (V) (mm)
400 115,6
430 124,3
490 141,6
495 1431
555 160,4
40 50 605 1749 404,7
610 176,3
640 185,0
655 189,3
685 198,0
(1) : Minimum concrete cover according Eurocode 2 - part 1.2
Example :
= Application:

- Design of works for @20 in park

- Requirement : fire duation 3 hours

- Ultimate load : 110 kN .
= Ambient temperature: Anchoring depth according to EC2 rules

for ultimate load of 110 kN in concrete class C25/30

110

L= Frau
o=
mx2,7x20

T -fod -@ rebar -
=648 mm

Fire proof : fire duration 3 hours for one anchoring depth equal to
648 mm

Rufi 240 min)

=101,2 kN > 77 kN [=0,7 x 110 kN1

(0]
o
@
Q
()
| 2
=
0
=
Q
{5
(&)
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EPCON C8 XTREM

SPIT EPCON C8 injection systems in wall to beam connection with
concrete reinforcing bar and subjected to fire exposure according the CSTB
TEST REPORT n° 26007642 /b from CSTB Le futur en construction

Reinforcement frame with 3 layers of reinforcement

The table below gives performance subjected to fire expasure in wall to beam connection (width 20, 30 and «40 cm and more») with concrete
reinforcing bar, with SPIT EPCON C8 resin, in concrete C20/23, in take into account the exposure on 3 sides.

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance Rq i < Eq i

Rusi: Design resistance in the fire situation

Easi: Design effect of actions in the fire situation. This value could be calculated from the the calculation at normal temperature Eg 5 = nfi K Frau
Frau:  Design ultimate limit load at normal temperature for one rebar sealing at the Ls anchorage depth (ambiant temperature condition)

nii:  Reduction factor for design load level in the fire situation nsi equal to 0,7

1 Width : 20, 30, 40 cm and more 1
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Beam’s width = 40 cm and more

Rehar @ Drilling @ Distance Rebar maximum load Layers Rebar anchorage depth (Ls in mm)
hetween Raji identification for layers 1, 2 and 3 for the rebar maximum
layers in case of fire load in case of fire (rebar Fe E500)
Fire duration (minutes)
(mm) (kN) R60 R90 R120 R180 R240
Concrete cover [e]l (mm) 52 70 85 110 136
layer n°1 157 194 221 243 280 309
8 10 60 16,2 layer n°2 147 181 206 227 263 293
layer n°3 145 176 199 219 293 283
layer n°1 172 211 239 263 301 333
10 12 60 25,3 layer n°2 162 198 224 247 285 317
layer n°3 161 193 218 239 276 308
layer n°1 187 227 256 280 321 355
12 16 60 36,4 layer n°2 177 214 241 265 305 339
layer n°3 175 209 235 257 296 330
layer n°1 202 242 272 297 339 374
14 18 60 49,6 layer n°2 192 229 258 282 323 lalg)
layer n°3 190 225 251 274 314 350
layer n°1 217 242 287 313 356 392
16 20 60 64,8 layer n°2 207 229 273 298 341 378
layer n°3 205 225 251 290 331 369
layer n°1 246 286 317 344 388 427
20 25 75 101,2 layer n°2 235 271 300 325 369 408
layer n°3 234 269 296 319 361 399
layer n°1 282 323 354 381 427 466
25 30 90 158,1 layer n°2 270 306 335 360 405 446
layer n°3 270 305 332 355 398 438
layer n°1 333 373 405 432 479 516
32 40 120 259,0 layer n°2 321 356 384 409 454 493
layer n°3 321 356 383 406 449 487
layer n°1 400 431 463 490 537 574
40 47 141 404,7 layer n°2 400 414 442 466 510 550
layer n°3 400 414 441 464 505 542
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EPCON C8 XTREM

“EPCON C8
Fire resistance for post-installed rebar % S

Beam’s width = 30 cm

Fire duration (minutes)
R120 ‘ R180 ‘ R240

Concrete cover [e]l (mm) 85
layer n°1
layer n°2
layer n°3
layer n°1 187 225 251 282
layer n°2 176 196 237 268
layer n°3 159 192 231 262
layer n°1 216 256 283 315
layer n°2 206 242 268 301
layer n°3 204 238 262 295
layer n°1 281 321 350 382
158,1 layer n°2 269 305 331 364
layer n°3 269 303 328 364
layer n°1 400 430 4359 492
404,7 layer n°2 400 412 437 471
layer n°3 400 412 437 469

Beam’s width = 20 cm

Fire duration (minutes)
R120 R180 R240
Concrete cover [e]l (mm)

layer n°1
layer n°2
layer n°3

layer n°1 187 227 259
layer n°2 177 200 249
layer n°3 175 212 246
layer n°1 216 257 290
layer n°2 206 246 281
layer n°3 204 243 278
layer n°1 281 323 357
158,1 layer n°2 270 309 345
layer n°3 269 308 344
layer n°1 400 432 466
404,7 layer n°2 400 417 453
layer n°3 400 417 453

) The fire duration are limited in accordance with beams’ widths, according to Eurocode 2 part 1.2.
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8. EPOBAR/EPOMAX

Post-installed rebar

Rebar anchoring system C€ ;

European Technical Assessment

ETA TR 023- 08/0201
EPOBAR/EPOMAX Mechanical characteristics of rebars
= EPOXY acrylate resin Nominal
. Fast cure time tanl abar @ P8 ©10 @212 @914 916 @20 @25 @32 240
= Storage time 16 months Sections (cm?) 0503 0785 1,13 154 201 314 491 804 1257
* Usable in wet environments Min. resistances | Fe E400 | 21,13 | 32,97 | 47,46 64,68 84,42 131,88 206,22 337,68 527,94
* Good fire performance tofailure (N)  FeES00 | 2590 4043 58,20 79,31 10352 16171 252,87 414,06 647,36

= Cartridge compatible with
standard injection gun
= Usable with XTD dust free drill bit

Ultimate limit load
Nga (kN)

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017
standards.

Fe ES00 | 21,85 | 34,15 | 49,17 | 66,93 87,42 136,59|213,43 | 349,56 | 546,36

Setting time
EPOBAR resin

Ambient temperature Max. time for installation Curing time
FIRE BEHAVIOUR Dry concrete et concrete
40°c 3 min 50 min. 1 h 40 min.
= see page 130 to 133 30°C to 39°C 3 min. 1h 5 min. 2h 10 min.
20°C to 29°C 6 min. 1 h 50 min. 3 h 40 min.
10°C to 19°C 11 min. 3 h 10 min. 6 h 20 min.
— CSTB 5Cto 8 22 min. 4110 min. 8 h 20 min.
. 0°C to 4°C 48 min. 5 h 15 min. 10 h 30 min.
“2’\"/”’523“’0’ 3"0"5"1“6’ 5Cto-1C " 120 min. 6 h 40 min. 13 h 20 min.
K] ; o
PV 96007642 the cartridge temperature must be > to 5°C
EPOMAX resin
Ambient temperature Man. time for installation Curing time
Dry concrete et concrete
40°c 1 min 30 min 60 min
30°C 3 min 35 min 1h 10 min
20°C 6 min 40 min 1h 20 min
10°C 11 min 60 min 2 hours
0°C 22 min 3 h 30 min 7 hours
INSTALLATION™ -5°C 75 min 12 hours 24 hours

Sizing rules for steel reinforcement fixings for concrete

according to eurocode 2 regulations and ETA 08,/0201

The basic anchorage length Ly -qa (mm) for the ultimate limit load for rebar Frs (N) | Concrete fox fua
is given by following equation: class (Mpa) (Mpa)

Fro C20/25 20 2,3

Lb.rqd = C25/30 25 2,7

.8 m2. fod C30/37 30 30

The design anchorage length Lys (mm) is determined as follow: C35/45 35 3.4

Lbd = Lorad. 02 a5 C40/50 40 3,7

C45/55 45 4,0

Fra: Design ultimate load (N) C50/80 50 4,3

foa:  Design value of the bond strength in N/mm?

@  Rebar diameter (mm)

. depends on bond conditions - n1 =1 ("good bond" conditions).
See § 8.4.2 (EN 1992-1-1)

ne.  depends on rebar diameter - n2 = 1 for @rebar < 32 mm

(rrrsrrsrrssrsss warsssssasasam

with a2 : Influence of concrete minimum cover  with a5 : Influence of the confinement by transverse pressure

SRR oa2=1-0,15 (Cd - Brepar) / Drebar = 0,7 The factor a5 take into account of the effect of the pressure
transverse to the plane of splitting along the design length.

Cd=min(C; Cr ==
mln[ 12]

*Premium cleaning : p (Mpa) ois
- 2 blowing with compressed air L as=1-004.p207 3 0.88
- 2 brushing with brushed fitted on a drilling machine where p is the transverse pressure at 5 08

- the ultimate limit state along Leg in MPa. 7 072

- 2 blowing with compressed air

Limit of this formula

1286 The max. anchor depth will be limited to 900 mm with pneumatic injection tool.



EPOBAR

Post-installed rebar

Eurocode 2 table for straight rebar anchoring

CONCRETE C25/30 - HAMMER DRILLING

e

Rehar A
(mm) do
(mm)

Drilling @

Length of anchor Lyg
(mm)

Ultimate limit load (daN)
without influence of center
distance and/or edge "

(a2 =0,7)

Ultimate limit load (daN)
with influence of center
distance and/or edge @

(a2 =1)

Number of sealings per
SPIT EPOBAR
cartridge ¥

100 969 679 120,8 243,2
190 1842 1289 63,6 128,0
225 2185 1530 53,6 107.9
322 - 2185 37,5 75,5

12 15

16 20

145 2108 1476 37,0 74,5
280 4072 2850 19,2 38,6
338 4917 3442 15,9 32,0
483 4917 1.1 22,4
193 3742 2619 15,7 31,5
370 7174 5022 8.2 16,4
451 8742 6119 6.7 13,5
644 - 8742 4,7 9.4

302 9149 6404 36 7,3
550 16662 11663 2,0 4,0
704 21342 14939 1.5 3.1
1006 - 21342 1.1 2,2

386 14968 10477 2,0 3.9
750 29082 20358 1.0 2,0
900 34956 24469 0.8 1.7
1200 - 32572 0,6 1.3

) Absence of edge distances greater than or equal to 7.0

@ Presence of edge distances and/or centre distances less than 7.2

3 The number of fixings per cartridge is calculated taking into account an increasing by 20% the real volume of sealing.

1 ,2 X [doe'mrebarel x IT x Lbd/4
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EPOMAX

Post-installed rebar

Eurocode 2 table for straight rebar anchoring

CONCRETE C25/30 - HAMMER DRILLING

Rebar Drilling @ Length of anchor Lyg Ultimate limit load (dalN) Ultimate limit load (dall) Number of sealings per
(mm) do (mm) without influence of center with influence of center SPIT EPOMAX
(mm) distance and/or edge " distance and/or edge @ cartridge'®
(@2 =0,7) (@2 =1

380 ml

100 969 679 112,0

8 10 190 1842 1289 58,9
225 2185 1530 49,7
322 - 2185 34,8

145 2108 1476 34,3
12 15 280 4072 2850 17,8
338 4917 3442 14,7
483 - 4917 10,3
193 3742 2619 14,5
370 7174 5022 7,6
16 20 451 8742 6119 6.2
644 - 8742 4,3

302 9149 6404 3.3
25 32 550 16662 11663 1.8
704 21342 14939 1.4
900 - 19085 1.1

386 14968 10477 1.8
32 a0 550 21327 14929 1.3
700 27143 19000 1,0
900 - 24429 0.8

) Absence of edge distances greater than or equal to 7.0

@ Presence of edge distances and/or centre distances less than 7.0

) The number of fixings per cartridge is calculated taking into account an increasing by 20% the real volume of sealing.



EPOMAX/EPOBAR FEFOBAR

Rehar anchoring

Rebar anchoring system

EPOBAR/EPOMAX

= EPOXY acrylate resin the bond strength
= Quick drying time

: Sg%r;gﬁglw;tlﬁvripggﬂesnts With SPIT EPOBAR/EPOMAX resins, the adhesion design calculations can be used to determine the

- Good fire performance anchoring lengths in the case of application without influence of edge or spacing distances.
= Cartridge compatible with Tensile tests are generally performed on site to validate the minimum anchoring lengths.
standard injection gun

Sizing rules for steel reinforcement fixings for concrete using

Mechanical characteristics of rebars

Nominal
]| rElbER (@) P8 ©10 @12 214 Q16 ©B20 ©J25 @32 240
Sections (cm?) 0,503 | 0,785 | 1,13 | 1,54 | 2,01 314 | 49 8,04 | 12,57

Min. resistances  Fe E400 | 21,13 | 32,97 | 47,46 | 64,68 84,42 131,88|206,22 337,68 527,94
to failure (kN) Fe ES00 | 25,90 40,43 | 58,20 | 79,31 103,52 161,71 252,87 414,06 647,36

Ultimate limit load
Nga (kN)

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017
INSTALLATION standards.

Anchorage length calculated from the bond strength

From the bond strength of the SPIT EPOBAR/EPOMAX Resins, the table below gives the minimum
anchorage length for rebar Fe E500, in concrete class > C20/25.

Fe ES00 | 21,85 34,15 | 49,17 | 66,93 | 87,42 | 136,59 213,43 349,56 546,36

0
Nominal E
Nominal o g8 210 @12 ©14 ©16 920 @25 @32 ©40 I
Drilling @ (mm) 10 | 12 15 18 20 25 | 32 40 | 50 o
Minimum anchorage 120 150 | 180 @210 @ 245 305 380 @ 485 = 605 ®
length (mm) 0

€
Ultimate limit N (KN) 2185 3415 497 6693 742 13659 21343 34856 54636 M
Nb. of sealing/cart. 380 ml 110 72 33 18 13 7 3 1,7 0.8 o
Nb. of sealing/cart. 410ml | 100 66 | 30 16 | 12 | 6 3 | 16 08
Nb. of sealing/cart, 825ml | 202 | 132 60 | 32 25 13 | 6 34 | 16

Calculation method
*Premium cleaning :

- 2 blowing with compressed air = Characteristic bond strength :
- 2 brushing with brushed fitted on a drilling machine
-  blowing with compressed air e 1 17,85 N/mm@ issues from tests and from the calculation using the rebar dimater

(available for rebar diameter @8 to @40 mm) [trk = tRum X 0,751.

= Design bond strength tpq :

TRk

m (ym : safety partial factor)

TRk =

= Calculation of the minimum anchorage length of the rebar :

As . fyk

|5 = -
IT. ﬂrebar -TRd
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EPOBAR

SPIT EPOBAR injection systems in wall to slab connection with CSTB
concrete reinforcing bar and subjected to fire exposure —
according to the TEST REPORT ref. 26007642 /a Le futur en construction
Resistance to fire for steel reinforcement wall/slab
_— The present table is aimed at supplying data for the design of the
] injection anchoring system when exposed to fire. This study does
— not deal with the mechanical design at ambient termperature,
neither does it deal with the design according to other accidental
Siah F saolicitations, these shall be done is addition.
= 1o The table below gives performance subjected to fire exposure in wall to
slab connection with concrete reinforcing bar, with SPIT EPOBAR resin, in
<) A concrete C20/25.
wa = The values in white character specified the proof of requirements to fire is
// u: concrete cover satisfied with s = 0,7 in concrete class C20/25 (see method below).

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance Rq i < Eq i

Rasi: Design resistance in the fire situation

Essi: Design effect of actions in the fire situation. This value could be calculated from the the calculation at normal temperature Eqfi = 1i K Frau
Frau: Design ultimate limit load at normal temperature for one rebar sealing at the Ls anchorage depth (ambiant temperature condition)

nii:  Reduction factor for design load level in the fire situation nsi equal to 0,7

Rebar g Drilling @ Ls Design resistance Maximum load Design resistancel Ry (kN) in case of fire according to Eurocode 2
(mm) (mm) (mm) Frau (kN) (kN) for fire duration of 30 to 240 minutes
for Fe E500 rebar for Fe E500 rebar
sceoring o 1A incaseof e
Concrete cover () (mm) 10 20 25 35 50 70
120 6,9 2,7 1,6 1,2 0.8 0,9
185 10,7 8,7 5,1 &8 2.9
220 12,7 8,8 6.0 4,9
8 10 250 14,5 16,2 9,0 7.1
275 15,9 9,3
305 17,6
340 19,7
Concrete cover () (mm)
140 10,1 5,8 34 24 1,5 1.4
180 13,0 7.6 55 3.4 3.1
205 14,8 8,3 5.8 4,7
250 18,1 10,3 8,7
10 12 280 20,2 253 12,2
305 22,0
340 24,6
365 26,4
160 13,9 8,6 5.8 3,8 2.8 2.4
230 19,9 11,9 9,0 7,0
260 22,5 13,4 10,5
280 24,3 16,9 13,3
300 26,0 16,5
12 16 310 26,9 36,4 18,2
320 27,7
340 29,5
365 31,6
380 32,9
395 34,2
180 18,2 18,5 9.1 7.1 4.6 3.8
250 25,3 15,1 11,8
280 28,3 16,5
305 30,9 21,1
14 18 335 33.9 49,6
360 36,4
380 38,4
425 43,0

(1) : Minimum concrete cover according Eurocode 2 - part 1.2
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EPOBAR FEPOBAR

Fire resistance for post-installed rebar

Resistance to fire for steel reinforcement wall/slab

Rebar @ Drilling 8 Ls Design resistance Maximum load Design resistancel Ry (kN) in case of fire according to Eurocode 2
(mm) (mm) (mm) Frau (kN) (kN) for fire duration of 30 to 240 minutes
for Fe E500 rebar for Fe E500 rebar
according to ETA in case of fire Fire duration (minutes)
in concrete class C20/25 RGO R90 R120 R180 R240
160 18,5 ) 9,9 5,9 49 3.9 3,6
200 23,1 12,7 10,1 6.9 58
220 25,4 17,3 13,9 9,4 7.6
240 27,7 18,2 12,5 10,0
275 318 19,3 15,4
300 34,7 | [ 536 | 415 | 349 | 253 [N
16 20 330 38,2 64,8 | | 648 | 531 | 453 | 336 | 271 |
340 39,3 [ | | 572 | 480 | 367 | 296 |
360 41,6 [ | e48 | 570 | 433 | 351 |
380 439 [ [ | 648 | 504 | 412 |
400 46,2 [ eee [ ar7
420 48,6 [ [ | 848 | 548 |
450 52,0 84 8
20
200 28,9 414 190 ’IBD 107
240 34,7 24,9 20,3 14,5 11,7
280 405 24,2 19,4
315 455 27.8
20 25 380 54,9 1012 | [ 1012 [ 841 | 780 | 570 | 477 |
415 60,0 __
440 63,6 _
480 69,4 10 ,2
e ———
25 25 35 50 70
250 45,2 866 44,2 28,4 283 17,5 15,2
310 56,0 36,5 30.3
360 65.0
400 72,3 | | 133 | 1086 | 81 | 764 | 649 f 2
25 30 435 78,6 1581 [ [ 1581 | 1309 | 1188 | 950 | 814 B 3
480 86,7 | | [ 1881 | 1472 | 1214 | 1051 @ @
500 90,3 | a1 | 13a1 | 1es | =
540 97,5 | 81 | 1w0e f 8
——
Concrete cover V (mm) 32 32 35 50 70 o
350 80.9 50,7 S
380 87.9
415 96,0 | 2590 | 1882 | 1441 | 1202 | 996 | 868 |
32 a0 500 1156 259 [ | 2500 | 2132 | 1856 | 1591 | 1411 |
555 128,3 [ | | °580 | 2308 | 2015 | 1806 |
590 136.4 _ | 2580 | P01 | 075 |
625 1445 | | ess0 | ess8
655 151,4
Concrete cover (1 (mm) 40 40 40 40 50 70
400 115,6 322,5 222,5 165,3 125,2 92,3 80,9
430 124,3
460 1330
470 1358
a0 50 560 161.9 4047 | | 4047 | 3365 | 2858 | 2429 | 2154 |
625 1806 | [ [ 4047 | 312 | 3122 | 2840 |
675 1951 [ [ [ 4047 | 3572 | 3061 |
725 2095 [ T [ Tava7 [ s
755 218,2 I N R A I 7 W2
(1) : Minimum concrete cover according Eurocode 2 - part 1.2
Example : Fru 46,103
= Application : Ls= =
- Design of works for @16 rebar in park T -fo -8 rebar Tx23x16

- Requirement : fire duration 3 hours Ls =397 mm
- Ultimate load : 46 kN

= Rmhient temperature : Anchoring depth according to EC2 rules for ultimate load of
46 kN in concrete class C20/25 Ru fit180 mim = 58,2 kN > 32,2 kN [=0,7 x 46 kNI

= Fire proof : fire duration 3 hours for one anchoring depth equal to 397 mm
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EPOBAR

SPIT EPOBAR injection systems in wall to beam connection with
concrete reinforcing bar and subjected to fire exposure according the CSTB
TEST REPORT n° 26007642 /a from CSTB Le futur en construction

Reinforcement frame with 3 layers of reinforcement

The table below gives performance subjected to fire exposure in wall to beam connection (width 20, 30 and «40 cm and more») with concrete
reinforcing bar, with SPIT EPOBAR resin, in concrete C20/25, in take into account the exposure on 3 sides.

Design method for resistance to fire according to Eurocode 2: Fire proof using design resistance Rqfi < Eqi

Rusi: Design resistance in the fire situation

Essi: Design effect of actions in the fire situation. This value could be calculated from the the calculation at normal temperature Eqfi = 1i K Frau
Frau: Design ultimate limit load at normal temperature for one rebar sealing at the Ls anchorage depth (ambiant temperature condition)

nii:  Reduction factor for design load level in the fire situation nsi equal to 0,7

1 Width : 20, 30, 40 cm and more 1
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Beam’s width = 40 cm and more

Rehar @ Drilling @ Distance Rebar maximum load Layers Rebar anchorage depth (Ls in mm)
hetween Raji identification for layers 1, 2 and 3 for the rebar maximum
layers in case of fire load in case of fire (rebar Fe E500)
Fire duration (minutes)

(mm) (kN) R90 R120 R180 R240

Concrete cover [e]l (mm) 70 85 110 136
layer n°1 169 206 233 255 292 321

8 10 60 16,2 layer n°2 160 193 218 239 275 305
layer n°3 158 189 212 231 266 296

layer n°1 189 226 255 278 316 348

10 12 60 25,3 layer n°2 179 213 240 262 300 332
layer n°3 177 209 233 254 291 323

layer n°1 207 246 275 299 339 373

12 16 60 36,4 layer n°2 197 233 260 283 323 358
layer n°3 195 228 254 276 314 348

layer n°1 226 265 294 319 361 395

14 18 60 49,6 layer n°2 216 252 280 303 345 380
layer n°3 214 247 273 296 336 372

layer n°1 244 283 313 338 381 417

16 20 60 64,8 layer n°2 234 270 299 323 365 402
layer n°3 233 266 292 315 396 393

layer n°1 281 320 350 376 420 457

20 25 75 101,2 layer n°2 270 305 333 357 400 439
layer n°3 269 303 329 351 392 431

layer n°1 327 366 397 423 467 503

25 30 90 158,1 layer n°2 316 350 378 402 445 484
layer n°3 315 349 375 397 439 476

layer n°1 392 431 461 487 532 568

32 40 120 259,0 layer n°2 380 414 440 464 507 545
layer n°3 380 413 439 461 502 538

layer n°1 466 505 535 961 606 642

40 47 141 404,7 layer n°2 454 487 513 537 579 617
layer n°3 454 487 913 535 574 609
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EPOBAR

Fire resistance for post-installed rebar

Beam’s width = 30 cm

Fire duration (minutes)
R120 ‘ R180 ‘ R240

Concrete cover [e]l (mm) 85
layer n°1
layer n°2
layer n°3
layer n°1 207 244 270 300
layer n°2 196 231 255 287
layer n°3 194 227 249 280
layer n°1 244 282 308 340
layer n°2 233 269 294 326
layer n°3 232 265 288 320
layer n°1 327 365 392 424
158,1 layer n°2 315 348 373 406
layer n°3 314 347 370 402
layer n°1 465 503 530 562
404,7 layer n°2 453 486 509 541
layer n°3 453 485 508 540

Beam’s width = 20 cm

Fire duration (minutes)
R120 R180 R240
Concrete cover [e]l (mm)
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layer n°1
layer n°2
layer n°3

layer n°1 207 246 277
layer n°2 196 235 268
layer n°3 195 231 265
layer n°1 244 284 316
layer n°2 233 272 306
layer n°3 232 269 303
layer n°1 327 367 399
158,1 layer n°2 315 353 388
layer n°3 315 352 386
layer n°1 465 505 538
404,7 layer n°2 453 490 525
layer n°3 453 490 525

" The fire duration are limited in accordance with beams’ widths, according to Eurocode 2 part 1.2. 133
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MULTI-MAX

Post-installed rebar

Post-installed rebar

MULTI-MAX

= Methacrylate resin

= Fast cure time

= Storage time 18 mois

= Usable in wet environments

= Styrene free

= Volatile Organic Compounds free
(VOCs)

= Cartridge compatible with
standard injection gun

INSTALLATION*

“*Premium cleaning :

- 2 blowing with compressed air

- 2 brushing with brushed fitted on a drilling machine
- 2 blowing with compressed air

C€

European Technical Assessment
ETA TR 023- 13/0436

Mechanical characteristics of rebars

Nominal

Nominal & o8 210 212 214 216 @20

Sections (cm?) 0503 0785 113 1,54 2,01 3,14

Min. resistances | Fe E400 2113 | 3297 = 4746 = 6468 | 8442 | 13188
tofailire KN) | Fe E500 0590 | 4043 @ 5820 7931 | 10352 | 16171
::I'::Tlf,\'; limit load | - -5 0185 | 3415 = 4917 = 6693 | 8742 | 13659

The mechanical characteristics of the high adhesion rebars are defined in the NFA 35-016 and NFA 35-017
standards.

Setting time

Ambient temperature Max. time for installation Curing time
30°C>T2>40°C 2 min. 35 min.
20°C>T2>30°C 4 min. 45 min.
10°C > T > 20°C 6 min. 1 hour
5°C > T>10°C 12 min. 2 h 30 min.

0°C >T>5°C 18 min. 3 hours
-5°C >T2> 0°C - 6 hours

Sizing rules for steel reinforcement fixings for concrete

according to eurocode 2 regulations and ETA 13/0436

The basic anchorage length Ly rqa (mm) for the ultimate limit load for rebar Fpq (N) is given by following equation:

F
Lb,rqd = Rd

IM.0.n1 M2 fog

The design anchorage length Lyg (mm) is determined as follow:
Lbg=Lbrqga. 02 05

Fra: Design ultimate load (N)

foa:  Design value of the bond strength in N/mm?

@:  Rebar diameter (mm)

. depends on bond conditions - n1 =1 ("good bond" conditions).
See § 8.4.2 (EN 1992-1-1)

ne. depends on rebar diameter - mz = 1 for @rebar < 32 mm

Design value of the hond strength fy4 according to EN 1992-1-1

@rebar C12/15 (C16/20 (C20/25 (C25/30 @ C30/37 = C35/45 | C40/50 C45/55  C50/60
1] 1.6 2.0 2.3 2.7 3.0 34 34 3.7 3.7
g10 1.6 2.0 2.3 2.7 3.0 34 34 3.4 34
g12 1.6 2.0 2.3 2.7 3.0 3.0 3.0 3.0 34
14 1.6 2.0 2.3 2.7 3.0 3.0 3.0 3.0 3.0
g16 1.6 2.0 2.3 2.7 2.7 2.7 2.7 2.7 3.0
g20 1.6 2.0 2.3 2.3 2.3 2.3 2.3 2.3 2.7

with o2 : Influence of concrete minimum cover  with a5 : Influence of the confinement by transuverse pressure

a2=1-0,15 (Cd - Brebar) / Drepar > 0,7 The factor ass take into account of the effect of the pressure
__________ , transverse to the plane of splitting along the design length.
Cd=min(C; Cr1; )
2

0|, | @5=1-004.p207 p (Mpa) Ols
|:|:—>|. E where p is the transverse pressure at 3 0.88
C ' the ultimate limit state along Lsg in MPa. 5 08

T . 0,72

Limit of this formula

The max. anchor depth will be limited to 900 mm with pneumatic injection tool.



MULTI-MAX

Post-installed rebar

Eurocode 2 table for straight rebar anchoring

CONCRETE C25/30 - HAMMER DRILLING

e

Rehar A
(mm)

Drilling @

do

Length of anchor Lyg

Ultimate limit load (daN)

Ultimate limit load (daN)

Number of sealings per

10

(mm) without influence of center with influence of center SPIT MULTI-MAX
distance and/or edge " distance and/or edge @ cartridge
(a2 =0,7) (a2 =1) 210
170 1648 1154 48,5 711
190 1842 1289 43,4 63,6
225 2185 1530 36,6 53,6
322 - 2185 25,6 37,5

12

15

16

255 3711 2597 14,4 21,0
290 4217 2952 12,6 18,5
338 4917 3442 10,8 15,9
483 4917 7.6 11,1
340 6597 4618 6.1 8.9
380 7367 5157 5,4 7.9
451 8742 6119 4.6 6,7
644 - 8742 3.2 47

) Absence of edge distances greater than or equal to 7.0
@ Presence of edge distances and/or centre distances less than 7.2

@ The number of fixings per cartridge is calculated taking into account an increasing by 20% the real volume of sealing.
1 ,2 X [dﬂe'mrebarel X l_[ X Lbd/4

()]
o
@©
Q
)
| 2
=
0
=
Q
{5
(&)
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HITM & HIT M-A2

zinc coated & stainless steel version

Hammer-set anchor for light duty fixings
for concrete and all materials types

1| So—=1HH

APPLICATION

= Insulation cladding

= Profiles for thin coat external
= Insulation systems

= Drywall track

= Wood

= Flashing

= Electrical accessories

= Collar

Use the ETA figures to design ETICS
application.

MATERIAL

= Body: polyamid 6

= Expansion nail:
Zinc coated steel: FR 15 (5 pm)
Stainless steel: A2

= Screw head type: PZ2/PZ3

INSTALLATION

Technical data

C€

European Technical Assessment

ETAG 014 - 06/0032

INOX

STAINLESS
STEEL

5X25/5 P 5 35 27 050116

5X35/15 P 20 15 45 0 5 100 9 37 Pee 050117 -
BX30/5 P 5 40 32 050118 | 080104
6X40/12P 12 47 39 050118 -
6X50/25 P 2 25 60 ® 6 100 " 52 Pee 050121 | 080105
6X65/40 P 40 75 67 050122 | 060106
BXx40/12V 12 47 39 050129 -
6X50/25 V 25 25 60 35 6 100 10 52 Pz2 | 050131

6X65/40 V 40 75 67 050132

6X30/5 M7X150] 30 - - 40 8 100 11 32 M7 | 050142
8X40/10P 10 50 42 060090 ' 080107
8X40/10 P20 10 50 42 055378 -
8X60/30 P 30 70 62 060091 ' 080108
8X90/60 P %0 60 100 40 8 100 13 92 Pee 060092 ' 060109
8X110/80 P 80 120 112 060093 -
8X130/100 P 100 140 132 060094

8X60/30 V 30 70 62 060095

8X90/60 V 60 100 92 060096
8X110/80 V %0 80 120 40 8 100 s 112 Pee 060097
8X130/100 V 100 140 132 060098
8X160/125 P 165 206 198 057601
8X180/145 P 30 125 166 40 8 100 15 158 Pz3 | 057602
8X200/165 P 165 206 198 057603

™ In masonry, the thickness of part to be fixed could be fluctuate to + 5 mm from ty for @5 and @6 mm, and to + 10 mm for @8 mm, to

ensure a good contact between collar and the part to be fixed.

TENSILE

Characteristics loads (Ngrk, Vrk) in kN

SHEAR

WARNING:
For anchor sizes
8X160/125P, 8X180/145P &
8X200/165P,

setting only by screwing

Concrete (C20/25)

Nr« 060 090 1.2 VR 19 2,8 2,25 4,3 3,55
Solid concrete blocks B120 (fc = 13,5 N/mm?)

Nrk 030 040 0,50 VR 19 2,8 2,25 4,3 3,55
Clay bricks (fc = 55 N/mm?)

NRk 020 080 1.2 VR 19 2,8 2,25 4,3 3,55
Hollow concrete hlocks B40 not rendered (fc = 6,5 N/mm?2)

Nr« 020 030 1.2 VRk 19 2,25 2,25 2,8 2.8
Hollow concrete blocks B40 rendered (fc = 6,5 N/mm?)

NRk 0,95 1,70 2,28 VR 19 2,25 2,25 2,8 2.8
Hollow clay bricks Eco-30 not rendered (fc = 4,5 N/mm?)

NRk 030 040 0,50 VR 055 0,75 0,75 0,9 09
Hollow clay bricks Eco-30 rendered (fc = 4,5 N/mm?)

NRk 0,95 1,30 1,70 VR 0,9 11 1,3 1,7 1,7
Engineering clay bricks not rendered (fc = 14,5 N/mm?)

Nrk 05 075 09 VR 19 2,25 2,25 2.8 2.8
Engineering clay bricks rendered (fc = 14,5 N/mm?)

\\:1% 0,95 1,30 1,70 VRk 19 2,8 2,25 4,3 3,55
Aerated concrete (Mvn = 500 kg/m3)

NRi 0,15 0.2 0,3 VRk 0,15 0,2 0,2 0,3 0,3
Plasterboard BA13

\\:1% 015 015 018 VRk 015 015 0,15 018 0,18
Plasterboard BA10 + polystyren

\\:1% 018 018 0,2 VRk 018 0,8 0,18 0,2 0,2




HITM & HIT M-A2 kmsssssssii];:z&iﬁ% JTI.’.-.

zinc coated & stainless steel version

Design loads (NRr4, Vrd) and recommended loads (Nrec, Vrec) for one anchor without

edge or spacing influence in kN

NRk mn VRk 2
= Vnd = Vrec =

NRpg =
™ VLYF 068 3,75

M ssue from ETA @ Derived from tests results

TENSILE SHEAR

Concrete (C20/25)

Npa 0,3 0,45 0,6 VRd 0,7 1,05 0,84 1,61 1,33
Nrec 0,21 0,32 0,42 Vrec 0,5 0,75 0,6 1,15 0,95
Solid concrete blocks B120 (fc = 13,5 N/mm?)

NRga 0,15 0,2 0,25 VR4 0,7 1,05 0,84 1,61 1,33
Nrec 0,11 0,14 0,18 Vrec 0,5 0,75 0,6 1,15 0,95
Clay bricks (fc = 55 N/mm?)

Npd 0,1 0,4 0,6 VR4 0,7 1,05 0,84 1,05 1,33
Nrec 0,07 0,28 0,43 Vrec 0,5 0,75 0,6 0,75 0,95
Hollow concrete blocks B40 not rendered (fc = 6,5 N/mm?)

Npa 0,1 0,15 0,6 VR4 0,7 0,84 0,84 0,63 1,05
Nrec 0,7 0N 0,43 Vrec 0,5 0,6 0,6 0,45 0,75
Hollow concrete blocks B40 rendered (fc = 6,5 N/mm?)*

Npgg 0,35 0,63 0,84 VR4 0,7 0,84 0,84 1,33 1,05
Nrec 0,25 0,45 0,6 Vrec 0,5 0,6 0,6 0,95 0,75
Hollow clay bricks Eco-30 not rendered (fc = 4,5 N/mm?)

NRd 0,21 0,28 0,35 VRd 0,21 0,28 0,28 0,07 0,35
Nrec 0,15 0,2 0,25 Vrec 0,15 0,2 0,2 0,05 0,25
Hollow clay bricks Eco-30 rendered (fc = 4,5 N/mm?2)*

NRd 0,35 0,49 0,63 VRd 0,35 0,42 0,49 0,63 0,63
Nrec 0,25 0,35 0,45 Vrec 0,25 0,3 0,35 0,45 0,45
Engineering clay bricks not rendered (fc = 14,5 N/mm?2)*

NRd 0,21 0,28 0,35 VRd 0,7 0,84 0,84 0,32 1,05
Nrec 0,15 0,2 0,25 Vrec 0,5 0,6 0,6 0,23 0,75
Engineering clay bricks rendered (fc = 14,5 N/mm?2)*

NRd 0,35 0,49 0,63 VRd 0,7 1,058 0,84 0,32 1,33
Nrec 0,25 0,35 0,45 Vrec 0,5 0,75 0,6 0,23 0,95
Aerated concrete (Mvn = 500 kg/m3)*

NRd 0,06 0,08 0,12 VRd 0,06 0,08 0,08 0,21 0,12
Nrec 0,04 0,06 0,08 Vrec 0,04 0,06 0,06 0,15 0,08
Plasterboard BA13*

NRd 0,06 0,06 0,07 VRd 0,06 0,06 0,06 0,13 0,07
Nrec 0,04 0,04 0,05 Vrec 0,04 0,04 0,04 0,09 0,05
Plasterboard BA10 + polystyren®

NRd 0,07 0,07 0,08 VRd 0,07 0,07 0,07 0,27 0,08
Nrec 0,05 0,05 0,06 Vrec 0,05 0,05 0,05 0,19 0,06
w=2;v=14

* Base materials not submitted to ETA

Spacing data

IN CONCRETE

w
(&
(=)
{=
(&)
=
@
=]
e
=)
Q
=
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=)
-

Minimum distance between anchors
and from edges (mm)

a5 100 100
a6 100 100
a8 100 100
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B-LONG

zinc coated & stainless steel version

Frame anchor for fixings in concrete,

solid masonry, hollow block and

aerated concrete

Technical data

European Technical Assessment

ETAG 020 - 13/1068  B-LONG is included in ITW

Seismic Research Program
http://seismic.spit.it

8X60/10 10 10 10 80 567950
8X0/30 0 30 30 80 567951 567942
APPLICATION BX10050 | 50 | 50 50 50 | 50 50 100 60 8 | 100 12 567952 567943
, BX120/70 70 70 70 120 567953
= Roofing clamps BX150/100 100 100 100 150 567954
= Sanitary equipement
- Fixing wall plates 10X60/10 20 10 60 567969
« Timbers 10X80/30 40 30 10 80 567957 567970 567981
= Insulation 10X100/50 80 50 30 100 567958 567971 567982
- Facade bracketing 10X120/70 80 70 50 120 567950 567972
10X140/90 100 %0 70 140
10X160/110 120 10 %0 160
wooavra L P 0o hxe +1Il omn 1° | °
MATERIAL 10X200/150 160 150 130 200
= Body: polyamid 6 10X230/180 190 180 160 230
= Screw: 10X260/210 220 210 190 260
Zinc coated steel: grade 6.8 (5 ym) 10X280/230 240 230 210 280
Stainless steel: A4-80 10X300/250 260 250 230 300

= Head type:

F: countersunk head
TORX 30 (@8)
TORX 40 (210)

HS:  hexagonal head

* + integrated washer

INSTALLATION

“In aereted concrete apply torque at 50% of nominal value

Products on special orders



B-LONG

zinc coated & stainless steel version

Characteristic loads (Nrk, Vrk) in kN

e Y
"

TENSILE (Temperature : -40°C < T < +50°C®?)) SHEAR
Concrete (C20/25) Concrete (C20/25)
NRk 3.0 3,5 55 - VRk 6.9 9,1 9,1 9.1
Solid clay brick Wienerberger MZ 28-1,8 (fck = 20 Mpa )™V Solid clay brick Wienerberger MZ 28-1,8 (fck = 20 Mpa) !
Npk 3,0 - 3,0 - VRk 3,0 - 3,0 -
Hollow clay brick Wienerberger Porotherm BIOPLAN (fbk = 12 Mpa) ) Hollow clay brick Wienerberger Porotherm BIOPLAN (fbk = 12 Mpa)
Nrk 2,0 - 2,0 - Vrk 2,0 - 2.0 -
Hollow concrete block B40 (fbk = 4 Mpa) ¥ Hollow concrete block B40 (fbk = 4 Mpa) (¥
NRk 1,5 - 1.2 - Vi 1,5 - 1,2 -
Autoclaved aerated concrete type low strength YTONG «Clima» Block (fbk = 2,4 Mpa) Autoclaved aerated concrete type low strength YTONG «Clima» Block (fbk = 2,4 Mpa)
Nrk - - 0,6 0,6 Vrk - - 0,6 06
Autoclaved aerated concrete type high strength YTONG «Sismico» Block (fbk = 5 Mpa) Autoclaved aerated concrete type high strength YTONG «Sismico» Block (fbk = 5 Mpa)
NRk - - 1,5 2,0 Vi - - 1,5 2,0

Design loads (Nrd, VRrd) and recommended loads (Nrec, Vrec) in kN

TENSILE (Temperature : -40°C < T < +50°C®) SHEAR
Concrete (C20/25) Concrete(C20/25)
NRg 1,7 1,9 3.1 - VRd 4.6 6,0 6,0 6,0
Nrec 1,2 1,4 2,2 - Vrec 3.3 4,3 4,3 4,3
Solid clay brick Wienerberger MZ 28-1,8 (fck = 20 Mpa) ¥ Solid clay brick Wienerberger MZ 28-1,8 (fck = 20 Mpa) (¥
NRd 1,2 - 1,2 - VRd 1,1 - 1.2 -
Nirec 0,9 - 0,9 - Vrec 0,8 - 0,9 -
Hollow clay brick Wienerherger Porotherm BIOPLAN (fbk = 12 Mpa) ) Hollow clay brick Wienerberger Porotherm BIOPLAN (fok = 12 Mpa) ¥
[\ 0,8 - 0,8 - VRd 0,8 - 0,8 -
Nrec 0,6 - 0,6 - Vrec 0.6 - 0,6
Hollow concrete block B40 (fbk = 4 Mpa) (¥ Hollow concrete block B40 (fbk = 4 Mpa) (V
NRpy 0,6 - 0,5 - VRd 0,6 - 0,5 -
Nrec 0,4 - 0.3 - Vrec 0,4 - 0,3 -
Autoclaved aerated concrete type low strength YTONG «Clima» Block (fbk = 2,4 Mpa) Autoclaved aerated concrete type low strength YTONG «Clima» Block (fbk = 2,4 Mpa)
NRd - - 0,30 0,30 VRd - - 0,30 0,30
Nrec - - 0,21 0,21 Vrec - - 0,21 0,21
Autoclaved aerated concrete type high strength YTONG «Sismico» Block (fbk = 5 Mpa) Autoclaved aerated concrete type high strength YTONG «Sismico» Block (fok = 5 Mpa) »
Nrd - - 075 1,00 Vg - - 075 1,00 5
Nrec - - 054 071 Vrec - - 054 071 =
c
" Other material references are specified in the ETA g
@ Gyitable for «range b» temperatures (-40°C <T <+80°C) : figures above must be reduced, refer to ETA for data. -g.,
[45)
S
. e
Spacing data I
IN CONCRETE IN HOLLOW MASONRIES
Minimum distance between anchors and from edges (mm) The anchor must he installed at the minimum distance of:
SR S Gaw 8w G| - 100mmfromone edge
g3 50 60 50 50 50 - 200 mm from anather anchar with spacing parallel to the edge.
10 40 65 80 80 50 - 400 mm from another anchor with spacing perpendicular to the edge.

g10 50 90 100 70 60

139



PROLONG

Universal frame fixing for concrete,
in hollow and solid masonries

European Technical Assessment Q
ETAG 020 - 11/0035

PROLONG @10

Technical data

10X80/10 10 80 80 566653
10X100/30 30 110 100 566654
10X115/45 45 125 115 566655
APPLICATION 10X145/75 | 70 75 | 10 | 180 10 | 80 155 145 = 10 566656
- Roofing clamps 10X160/90 90 170 160 566657
« Sanitary equipement 10X185/115 115 195 185 566658
= Timbers 12X120/50 50 135 120 566675
12X145/75 75 160 145 566676
MATERIAL 12X165/95 70 95 12 200 12 85 180 165 10 - 566677
= Body : polyamid 6 (halogene free) 12X185/115 115 200 185 566678
= Screw : zinc coated steel 5.8 (5 pm) 19X210/140 140 005 210 566679
- E%ﬂd e head for 210 16X145/55 55 165 145 566680
- countersunk head for 16X165/75 75 185 165 566681
== TORX 40
p 16X185/95 90 95 - 00 16 "0 205 185 o0 i 566682
H: hexagonal head + large washer 18X200/110 10 220 200 56663
for @12 and @16 16X240/150 150 260 240 566428
] #10 : Sw =13 mm 16X270180 180 290 270 566484
* @12: Sw=17 mm
B1B: Sw =18 mm Ultimate loads (Nry,m, VRu,m) in kN
INSTALLATION TENSILE SHEAR
Concrete (C20/25) Concrete (C20/25)
Npum 50 7.8 11,0 VRum 50 12,5 27.0
Clay bricks Clay bricks
Nry,m 5,75 7.4 10,4 VRu,m 5,75 11,2 24,3
Hollow concrete hlocks not rendered Hollow concrete hlocks not rendered
“Ngu,m 1.4 2,2 4.2 Veum 1,4 3.4 4,8
T Hollow clay bricks not rendered Hollow clay bricks not rendered
M= » | NRum 14 12 12 Veum 14 35 51
Aerated concrete Rerated concrete
Neum 1,25 1.9 2,6 “Vaum : ; 5
Design loads (NRr4, Vrd) and recommended loads (Nrec, Vrec)
for one anchor without edge or spacing influence in kN

TENSILE SHEAR

Spacing data

IN CONCRETE AND SOLID MASONRIES Concrete (C20/25)

Concrete (C20/25)

Mini. distance between anchors and from edge (mm) mf:c 1 g ?gg 32' 1;' ¥:‘:¢ 1 g 32’557 75’)741
Clay bricks Clay bricks

g0 140 70 70 50 60 NRd 1.6 2,11 2,97 VRd 1,6 3.2 6,94

2 140 70 %0 50 €0 ?Tf te block t1 '15 d 14 = }ﬁf te block t“g d set A%

ollow concrete hlocks not rendere ollow concrete hlocks not rendere

fE 140 70 105 &0 60 NRrqd 0,4 0,63 1.2 Vrd 0,4 0,97 1,37
Nrec 0,28 0,44 0,84 Vrec 0,28 0,7 0,96
Hollow clay bricks not rendered Hollow clay bricks not rendered

IN HOLLOW MASONRIES Na o 63 03 Ve 04 1 145

The anchor must be installed at the Nrec 0,28 0,24 0,24 Vrec 0,28 0,7 1,02

minimum distance of: Aerated concrete Rerated concrete

- 200 mm from another anchor, NRd 0,35 0,54 0,74 Vrg B B B

- 105 mm from one edge. Nrec 0.25 0.38 0,52 Vrec B B _




L

Deep embedment anchor
for all frame types Q

Technical data

Tinst

=

10X85/20 20 85 059650
10X105/40 40 105 059660
10X125/60 50 60 10 80 10 70 125 059670
10X145/80 80 145 059680
10X165/100 100 165 059690

APPLICATION

Ultimate loads (NRu,m, VRu,m) in kN

= Fixing sub-frames

= Fixing doors and windows (wood, TENSILE SHEAR
aluminium)

Concrete (C20/25) Concrete(C20/25)
Npu,m 7.0 VRu,m 3,5
Clay bricks (fc = 55 Mpa) Clay bricks (fc = 55 Mpa)
NRu,m 54 VRu,m 3,5

MATERIAL Aerated concrete (Mvn = 500 kg/m?) Aerated concrete (Mvn = 500 kg/m3)
NRu,m 1 ,35 VRu,m 2,5

= Screw : MG zinc coated grade 5.8
= Head : type PZ3

= Sleeve : galvanised sheet Design loads (Ngrd4, Vrd) and recommended loads (Nrec, Vrec)
" Cone : steel for one anchor without edge or spacing influence in kN
NRu m[’I] NHu m[1] VRu m['I) VHu m[1]
Npg= ———— N = ! V= ——— Viee = :
Rd ™ rec ™Y Rd ™ rec Y™ YF
") Derived from tests results ™) Derived from tests results
INSTALLATION TENSILE SHEAR
Concrete (C20/25) Concrete (C20/25)
NRd 2,4 VRd 0,7
Nrec 1 ,7 Vrec 0,5 n
Clay bricks (fc = 55 Mpa) Clay bricks (fc = 55 Mpa) B
NRgd 1,25 VRd 0,7 .S
Nrec 0,9 Vrec 0,5 c
Aerated concrete (Mvn = 500 kg/m?) Aerated concrete (Mvn = 500 kg/m?) ©
NiRd 028 Vrd 0,56 =
Nrec 0,2 Vrec 04 %
Ym = 2,85 for concrete ; Yr=1,4 =
Ym = 4,3 for clay bricks and aerated concrete ; yr = 1,4 &2
2
Spacing data -
IN CONCRETE IN MASONRIES
WARNING: Minimum distance between anchors and from edges (mm) 11€ anchor must be installed at the minimum
T ! _ distance of 100 mm from another anchor and near
For aerated concrete, drill with a drill one edge
bit diameter equal to 9 mm B10 50 50 50 '

Fire behaviour

Maximum tensile service loads recommended on concrete for stability (kN).

g10 0,5 0,35 0,25 0,2
Fire tests perfomed by IBMB (N° 3005/0054).
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Nylon anchor
for hollow and solid material

Technical data

5X25 3-4 35 5] 25 565642 565646
B6X30 4-5 40 6 30 565643 565647
8X40 45-6 50 8 40 565644 565648
10X50 6-8 65 10 50 565645 565649
12X60 8-10 75 12 60 565617 -
14X70 10-12 85 14 70 565618 -
APPLICATION
= Lightweight fixing in all base
material
= Small electrical accessories, small . .
light fittings, fuse boxes, etc... Recommended loads (Nrec) and ultimate loads (NRru,m) in kN
with wood screw
MATERIAL TENSILE

Suitable temperature -20° + 40°C

Concrete (>C20/25)

Nrec” 0,28 0,45 0,70 1,20
Neum’ 1,40 2,25 3,50 6,00
Hollow concrete blocks B 40

INSTALLATION Nreo' 0,23 03 043 0,46
NRum”" 1,15 1.5 2,15 2,30
Clay bricks BP 400
Nrec” 0,20 0,26 0,35 0,60
NRum" 1,00 1,30 1,75 3,00
Hollow clay bricks Eco 40
Nrec” 0,17 0,19 0,23 0,25
NRum" 0.85 0,95 1,15 1,25

“ Indicative values : depending on the type of screw used, the loads must be reduce by 50 %
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Wedge anchor for multiple use
of non-structural applications

g C €

ETAG 001-6 - 05/0038

Technical data

6X40/5 30 5 50 6 40 7 060084

Characteristic resistance (Ngrk) in kN

APPLICATION TENSILE

= Fixing on ceiling
= Fixing only for multiple use

of non-structural applications Concrete (C20/25 to C50/60)
Nprk 1,5

Design loads (Nrq4) and recommended loads (Nrec)
for one anchor without edge or spacing influence in kN

INSTALLATION

Concrete (C20/25 to C50/60)

NRd 1,00
Nrec 0,71
w=15;7%=14

7]

[

o

e

[&]

- o =
Fire behaviour -
i =

Design loads in kN .%
Freduation  3ma Tk 1h8ma 20 L
=

Frai 045 035 026 0.26 =
ywm=10 5

Spacing data

IN CONCRETE

Characteristic distance between anchers and from edges
and minimum thickness of concrete member (mm)

6N40/5 200 100 80

143



144

-‘Tif o n FIX P6

Wirehanger Technical data

BX65P 25 50 35 6 64 056100

Anchors mechanical properties

fuk (N/mm?) Min. tensile strength 450
fi (N'/mm?)  Yield strength 400

Recommended loads (Nrec, Vrec) and ultimate loads (NRu,m, VRu,m) in kN

APPLICATION TENSILE SHEAR
* Light Concrete (C20/25) Concrete (C20/25)
o 0 Nrec 1,9 Vrec 1,4
Fire behaviour NRum 6.0 Vaum 56
Concrete (C30/37) Concrete (C30/37)
N 1.8 V 1.7
BKE5P 0085  0,045* e e
. NRu,m 7,0 VRu,m 6,8
*Values calculated according to the tech-
nical repart TR 020 published by EOTA Concrete (>C40/50) Concrete (>C40/50)
‘Evaluation of anchorages in concrete Nrec 22 Vrec 1,7
concerning resistance to fire”. Neum 86 Veum 68
Concrete rendered (max 5 mm): recommended load reduced to 50% Concrete rendered (max 5 mm): recommended load reduced to 50%
Ceiling anchor Technical data

8X40 21 40 25 8 43 050015

Anchors mechanical properties

fur (N/mm?2) Min. tensile strength. 450
fyi (N/mm?) Yield strength 400

Recommended loads (Nrec) and ultimate loads (Nru,m) in kN
TENSILE

APPLICATION

Concrete (C20/25 and C30/37)
= Suspended ceiling Nrec

NRu,m

Concrete (>C40/50)
Nrec

INSTALLATION Neum

Concrete rendered (max 5 mm): recommended load reduced to 50%
= Drilling @ 8, depth 25 mm.

= Push the anchor home into the hole
and hit with the hammer to obtain

the embendement of the anchor only
reaching the wide part. 8X40 0,035* 0,017*

Aol Lo
oN uom

Fire behaviour

*Characteristic resistance (kN). Values calculated according to thetechnical report TR 020 published by EOTA “Evaluation of ancho-
rages in concrete concerning resistance to fire”.



Female anchor with torque controlled expansion
Technical data

RMG

A

050059

6X70 40 70 45 8 68

Anchors mechanical properties

Threaded part
fuk (N/mm?)
fyi (N/mm?2)

Min. tensile strength 450
Yield strength 400

Recommended loads (Nrec) and ultimate loads (Nru,m) in kN

APPLICATION TENSILE
gt e w—— R
= Lights
= Studs _Concrete (C20/25 et C30/37) 08
rec 3
Ng 4,0
INSTALLATION "Clay hricks BP 400
» On concrete and masonry: grec 0.8
drilling @8, put the NYL anchor in the Mo 4.0
H 1 -
hole, and install the RMB anchar with the “#;* 0.35
setting tool, N 20
* On wood: _Wood
screw it directly with the setting tool. Nrec 0,5
Naym’ 2.0
Uslilngq1 SPIT NYL 8 for RMB in cancrete and brick. Concrete rendered (max 5 mm): recommended load reduced by 50%

LAITON

052469

MBX20 20 60 30 8 20 9 062450

MBX30 30 70 35 10 30 20 062460

Recommended loads (Nrec) in kN

APPLICATION

TENSILE

= Suspended system
= Threaded studs

Concrete (C20/25 to C40/50)

Nrec 0,05 0,40 0,60
Hollow clay bricks BP 400
Nrec 0,04 0,35 0,50

Concrete rendered (max 5 mm): recommended load reduced by 50%

»
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-‘Tif o DRIVA CLICK

Self drilling anchor for plasterboard & aerated concrete

Technical data

Ny
l\“\‘\\‘- =

Y

565806

Nota : Predrilling with HSS drill bit is required in aerated concrete : @8 mm

Recommended loads (Nrec) and ultimate loads (Nru,m) in kN

APPLICATION TENSILE SHEAR
= Bathroom accessories i . . .
- eratea concrete erated concrete
Wall h.eBEEr'S. Nrec 0,095 Vrec 0.25
= Electrical switch boxes NRu.m 0,49 Rum 1,40
= Trunking Plasterboard BA13 Plasterboard BA13
n I Nrec D,Og Vrec 0,24
Conduit Neum 0.45 Vaum 1,10
Plasterhoard BA10 Plasterhoard BA10
MATERIAL Nrec 0,06 Vrec 0,15
NRy,m 0,29 Veum 0,75

= Body : reinforced polyamid
= Screw : Flat head screw supplied

DRIVA PLUS

Special fixing for plasterboard : double anchorage

Technical data

061190

Recommended loads (Nrec) and ultimate loads (Nru,m) in kN

TENSILE SHEAR
Plasterboard BA13 Plasterhoard BA13
N 0,12 V, 0,28
APPLICATION N 060 Veum 140
. Plasterhoard BA10 Plasterboard BA10
= Self-drilling, double anchorage Nrec 0.084 Vres 023
fixing for plasterboard: thickness Ngum 0,42 VRum 1,15
10 to 13 mm with or without
insulation (polystyren, etc...)
. B;athr‘oom apcessories MATERIAL
* Kitchen cabinets - Body : zamak 3, NFA 55.010

= Radiators

- Fuse boxes = Screw : Special screw supplied, head type PZ2



5 45 058370
P12 12 45 9.2 35 13 31 059360
TF27 27 45 8.8 50 13 31 059380
C7 M7X150 45 37 13 31 059390
SV (sans vis) 45 13 31 060083
Mini DRIVA V 75 26 059430

Nota : Predrilling with HSS drill bit is required:
in laminated plasterboard or gypsum block : @10 mm / in aerated concrete : @6 mm

APPLICATION

= Bathroom accessories, wall
heaters,

= Electrical switch boxes, trunking,
conduit,

= Curtain track.

= Ulini DRIVA ; for fixing trunking to

Recommended loads (Nrec, Vrec) and ultimate loads (NRu,m, VRu,m) in kN

TENSILE SHEAR

Aerated concrete Aerated concrete
Nirec 0,06 0,06 - Vrec 0.18 0,18
"Nprum 0,3 0,3 - VRum 0,9 0.9
Plasterhoard BA13 Plasterhoard BA13
N, 0,06 0,06 0,03 \"/ 0,18 0,18
MATERIAL Netom 03 03 016 Vaum 0.9 0.9
= Body : zamak 3 NFA 55.010
= Screw : Special screw supplied,
head type PZ2
DRILL \ v/ B
Q ...... w

Self drilling anchor for plasterboard & aerated concrete

Technical data

D L1

|
1|II&®MMMNMWMW» id

TF2 12 30 8,6 25 95 30

Nota : Predrilling with HSS drill bit is required:
in laminated plasterboard or gypsum block : @5 mm / in aerated concrete : @5 mm

Recommended loads (Nrec, Vrec) and ultimate loads (NRu,m, VRu,m) in kN

TENSILE SHEAR

061630

»
—
=}

=
o
=
@©

=
=

D2
o
S

Ee)
=
=2

3

= Fixing in all soft materials Aerated concrete Aerated concrete

= Small electrical accessories Nrec 0,046 Vrec 0,15
NRu,m 0,23 VRu m 0,75
Plasterboard BA13 Plasterboard BA13

MATERIAL Nrec 0,044 Vrec 0,16
NRu m 0,22 VRu m 0,80

= Body : reinforced polyamid 6.6
= Screw : Special screw supplied,
head type PH1
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ZENTECH

APPLICATION

= Light duty clamps

= Radiators
= Inside lighting

= Bathroom fixtures

= Kitchen fixtures

= Inside air conditioning units
= Electrical accessories

Technical data

4X34/13 4 6-13 8- (9)* 10 40 34 061040 -
5X34/13 5 6-13 10- 011 12 40 34 061070 | 057800
BX35/13 6 6-13 12-(13)* 12 40 35 061110 | 057830

* () Drilling diameter in plasterboard with HSS drill bit

Recommended loads (Nrec, Vrec) and ultimate loads (Nru,m, VRu,m) in kN

TENSILE SHEAR

Plasterboard BA13 Plasterboard BA13

Nrec” 0.2 0.2 Vrec 0,15 02
NRu,m” 0,6 0,6 VRu,m” 1,0 1,2
Hollow clay bricks Hollow clay bricks

Nrec* 0,2 D,E Vrec* 0,35 0,55
Npgy,m” 1,2 1,2 VRu,m” 2,1 3,3
Hollow concrete hlocks Hollow concrete hlocks

Nr‘ec* 0,2 0,2 Vrec* 0,35 0,55
Npy,m” 1,2 1,2 VRum” 2,1 3,3

“indicative values “indicative values

cC

APPLICATION

= Fixing to plasterboard and hollow

materials

= Bathroom accessories
= Pipework, trunking
= Slotted screw head type PZ2

Technical data

4X46/24 4 12-24 8 50 46 061050
5X45/16 5 3-16 8 50 45 061080
5X59/32 5 14-32 8 65 59 061090
6X46/16 6 4-16 10 50 46 061120
6X59/30 6 16-30 10 65 59 061130

Recommended loads (Nrec, Vrec) and ultimate loads (Nru,m, VRu,m) in kN
TENSILE SHEAR

Plasterboard BA10 Plasterhoard BA10

NRu,m” 0,6 0,7 0,7 VRum” 1,0 1,0 1,0
Plasterboard BA13 Plasterhoard BA13

NRu,m" 0.7 0.9 0.9 VRu,m” 1,35 1,35 1,35
Hollow clay bricks Hollow clay bricks

Nrec” 0,18 0,98 0,8 Vrec” 0,36 0,48 0,48
Npy,m” 1,1 1,1 1,1 VRum” 2,2 2.9 2.9
Hollow concrete hlocks Hollow concrete hlocks

Nrec” 0,23 0,3 0,3 Vrec” 0,38 0,65 0,73
Npgu,m” 2,3 3,9 4,4 VRum” 1,4 1.8 1.8

*indicative values “ indicative values



NYL

Universal nylon lightweight anchor

Technical data

5X25 25-4 40 5 25 057070 -

6X30 35-5 40 6 30 057080 057140
8x40 5-7 40 8 40 057090 057020
10X50 6-8 60 10 50 - 057030
12X60 8-10 70 12 60 = 057150
14X70 10-12 80 14 70 = 057050

Recommended loads (Nrec, Vrec) and ultimate loads (Nru,m, VRu,m) in kN

Version TENSILE & SHEAR
with collar
Version Pl S o
: Concrete (>C20/25)
without collar Nrec” 0.3 05 0,8 12 18 28
Npu,m” 1,5 25 4,0 6,0 9,0 14,0
APPLICATION rec” 0,3 0.8 1,0 1,2 2.8 3.0
. ; . Vaum" 3,1 49 58 7.3 22,3 24,0
= All lightweight fixings Clay bricks BP 400
= Bathroom accessories mrec* § l;'llg gg 28 %; ;g ;8
n I i i Ru,m s s f s s s
Electrlcal |ns'tallat|0ns Hollow clay bricks € 40
* Plastic trunking Nrec” 0.2 025 035 045 0,55 0.7
Ngy,m” 1,0 1,3 1,81 2,3W 2,8 3,5
Aerated concrete NFP 14-306
Ngy,m” 0,22 0,44 0,65 0,91 1,33 1,5
MATERIAL VRy,m” 0,16 0,23 042 0,71 0,96 1.1
) " indicative values
= Body: Polyamid 6 " only for hollow clay bricks rendered

ARPON

Universal polyethylene lightweight anchor

Technical data

198160
198180
198190

B6X25 3-5 30 6 25
8X30 4-7 40
8X30 PAV* - 40 8 30
"PAV : version with threaded head M7x150
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Recommended loads (Nrec) and ultimate loads (NRu,m) in kN
TENSILE

nghtwgllgght fixing in all base Concrete (>020/25)

material . Nrec” 0.25 0.25

= Small electrical accessories, small Neum® 15 15

light fittings, fuse boxes, etc... Hollow concrete hlocks B 40

Nrec” 0,20 0,22
NRu,m* 1 ,2 1 ,3
Hollow clay bricks RJ 40 rendered

MATERIAL Nrec” 0,26 0,26
I\lFtu,m* 1 ,B 1 ,6

* Body: Polyethylene “ indicative values
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SO N

Steel nail hammer-in anchor for fixing expanded polystyrene
(EPS) and mineral wool insulation boards in external wall

system (ETICS)

260

APPLICATION

= Fixing all rigid insulation on solid or
hollow material

Technical data

European Technical Assessment

q3

ETAG 014 - 13/0994

(cat. A, B,C, D)

8X115/80 80 115 012591
8X135/100 100 135 012592
8X155/120 120 155 012590
8X175/140 25 140 100 35 175 012593
8X195/160 160 195 012594
8X215/180 180 215 012595
8X235/200 200 235 012596
Plastic washer PA 6.6 @90 055705
Plastic washer PA 6.6 3140 054929

Characteristic loads (Nrx) in kN
TENSILE

MATERIAL Concrete (C12/15) 0,7
. m Concrete (C20/25 to C50/60) 0.9

* Anchor hody: polypropylene Solid clay brick - EN 771-1 (fok = 20 Mpa (! 09
- Steel nail: 5 um zinc coated Calcium silicate solid units - EN 771-2 - fok = 12 Mpa (¥ 0.9
* Thermal transmittance: 0.002 W/ Lightweight concrete solid block - EN 771-3 - fok = 7 Mpa 09
* Plate stiffness : 0,7 kN/mm Lightweight concrete hollow black - EN 7771-3 - fok = 4 Mpa 7 0,9
= Temperature range in use: >0°C Lightweight aggregate concrete- EN 771-3 (LAC) - fok = 4 Mpa ¥ 0,9
Perforated clay bricks - EN 771-1 - fok = 10 Mpa 1) 0,3

MCaution: the anchor must be Vertically perforated clay bricks - NORM B6124 - fbk = 10 Mpa V 0,5

protected from UV rays by a
screen (rendering, panelling, etc.)

INSTALLATION

" For others masonry types, jobsite tests could be performed.

Design loads (Nlrs) and recommended loads (Nrec) for one

anchor without edge or spacing influence in kN

Npa= —— () |ssue from ETA

TENSILE

Concrete (C12/15) 0,35 0,25
Concrete (C20/25 to C50/60) 0,45 0,32
Solid clay brick - EN 771-1 (fbk = 20 Mpa ¥ 0,45 0,32
Calcium silicate solid units - EN 771-2 - fok = 12 Mpa ¥ 0,45 0,32
Lightweight concrete solid block - EN 771-3 - fok = 7 Mpa (") 0,45 0,32
Lightweight concrete hollow block - EN 771-3 - fok = 4 Mpa ¥ 0,45 0,32
Lightweight aggregate concrete- EN 771-3 (LAC) - fok = 4 Mpa ™V 0,45 0,32
Perforated clay bricks - EN 771-1 - fok = 10 Mpa 1) 0,15 0,1
\lertically perforated clay bricks - NORM B6124 - fok = 10 Mpa ! 0,25 0,18

w=2;Y7=14
) For others masonry types, jobsite tests could be performed.

Spacing data

IN CONCRETE

Minimum distance between anchors and from edges and minimum thickness of concrete member (mm)

100 100

100




1ISO S

Screw-in anchor with steel screw for mechanical fixing of the
most common insulation materials, suitable for ETICS, for
surface and countersunk installation

A instruction : flush mounting

B instruction : deep mounting with cap

= Deep mounting with cap: (cf. B inst.)
Setting tool : code 054901
White EPS cap: code 054897
Grey EPS cap: code 054898
Mineral wool cap: code 054899

APPLICATION

= Fixing all rigid insulation on solid or
hollow material
= Removable fixing

C€

European Technical Assessment
ETAG 014 - 13/0560
(cat. A,B,C,D, B

Technical data

8X95/60 60 80 95 012566
8X115/80 80 100 115 012567
8X135/100 100 120 135 012568
8X155/120 120 140 155 012569
8X175/140 140 160 175 012572
8X195/160 160 180 195 012573
8X215/180 180 200 215 012574
B8X235/200 25" 200 220 100 35 8 235 012575
8X255/220 220 240 255 012576
8X275/240 240 240 275 012577
B8X295/260 260 280 295 012578
8X315/280 280 300 315 012579
8X335/300 300 320 335 012580
B8X355/320 320 340 355 012581
8X375/340 340 360 375 012582
Plastic washer PA 6.6 @90 055705
Plastic washer PA 6.6 @100 (countersunk) 054900
Plastic washer PA 6.6 @140 054929

“hef = 65 mm for E category material

Characteristic loads (Nrx) in kN
TENSILE

Concrete (C12/15 to C50/60) 1.5

MATERIAL Solid clay brick - EN 771-1- fbk = 20 Mpa ¥ 1,5

Calcium silicate solid units - EN 771-2 - fok = 12 Mpa ¥ 1,2

= Rnchor body: polypropylene™ Lightweight concrete hollow block - EN 771-3 - fbk = 4 Mpa (! 15
= Steel nail: 5 um zinc coated Lightweight aggregate concrete - EN 771-3 (LAC) - fbk = 4 Mpa (! 1

5.8 socket wrench Torx T30 Perforated clay bricks - EN 771-1 - fok = 10 Mpa ™ 0,75

= Thermal transmittance: 0.002 W/ Vertically perforated clay bricks - NORM B6124 - fbk = 10 Mpa (") 0,6

Autoclaved aerated concrete P2-400 - EN 771-4 - fbk = 2 Mpa @V 0,6

= Plate stiffness : 0,9 kN/mm
= Temperature range in use:
-30°C to +80°C

MCaution: the anchor must be

protected from UV rays by a
screen (rendering, panelling, etc.)

INSTALLATION

") For others masonry types, jobsite tests could be performed.

Design loads (Nlrg) and recommended loads (Nrec) for one

anchor without edge or spacing influence in kN

() |ssue from ETA

TENSILE ™

Concrete (C12/15 to C50/60) 0,75 0,54
Solid clay brick - EN 771-1- fbk = 20 Mpa ! 0,45 0,54
Calcium silicate solid units - EN 771-2 - fok = 12 Mpa ¥ 0,6 0,43
Lightweight concrete hollow block - EN 771-3 - fbk = 4 Mpa ! 0,75 0,54
Lightweight aggregate concrete - EN 771-3 (LAC) - fbk = 4 Mpa 1) 0,5 0,36
Perforated clay bricks - EN 771-1 - fok = 10 Mpa ') 0,375 0,27
Vertically perforated clay bricks - NORM B6124 - fbk = 10 Mpa (") 0,3 0,21
Autoclaved aerated concrete P2-400 - EN 771-4 - fbk = 2 Mpa ! 0,3 0,21
wm=2;v=14

) For others masonry types, jobsite tests could be performed.

Spacing data

IN CONCRETE

Minimum distance between anchors and from edges and minimum thickness of concrete member (mm)

100 100 100
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1SO

Expanding insulation anchor C€
for fixing all rigid or flexible insulation

European Technical Assessment

ETAG 014 - 04/0076

Technical data

10X60/10-30 10-30 60 057599 -

10X95/45-65 45-65 95 - 057611
10X115/75-85 75-85 115 - 060001
10X135/95-105 95-105 135 - 057630
10X155/115-125 30 115-125 50 10 155 - 057640
10X175/135-145 135-145 175 - 057650
10X195/155-165 155-165 195 - 057651
10X215/175-185 175-185 215 - 057652
10X235/195-205 195-205 235 - 057653
Plastic washer @90 057655

APPLICATION Characteristic resistance (Ngy) in kN

= Fixing all rigid insulation or flexible TENSILE
insulation (using the plastic washer
790) on solid or hollow material

Concrete (C15/20)

NRrx 0,2 06
MATERIAL Concrete (C20/25 to C50/60)
Nrk 03 0,75
= Anchor hody: polypropylene!” Clay bricks (fc = 55 Mpa, bending test: 4,7 55 N/mm?)
L ; NRrk 0.3 0,75
- Expanslnn nail: gla.ss—flbre Hollow concrete blocks not rendered (fc = 12,5 N/mm?)
reinforced polyamid 6% Nri 0,15 03
= Temperature range in use: Hollow clay bricks type Eco-30 not rendered (fc = 5,9 N/mm?)
-30°C to +80°C N 0.1 0.4

Caution: the anchor must be Design loads (Nr4) and recommended loads (Nrec) for one

protected from UV rays by a anchor without edge or spacing influence in kN
screen (rendering, panelling, etc.)

@Except 1SO 10X60/10-30 :

. m (1
polypropylene nail Npg = N;\: ") |ssue from ETA Nrec = y’\:‘k 'YF
INSTALLATION TENSILE

Concrete (C15/20)
NRd 0,10 0,30
Nrec 0,07 0,21
Concrete (C20/25 to C50/60)
NRg 0,18 0,375
Nrec 0,11 0,27
Clay bricks (fc = 55 Mpa, bending test: 4,7 N/mm?)
NRg 0,158 0,375
Nrec 0,11 0,27
Hollow concrete blocks not rendered (fc = 12,5 N/mm?)
NRpqy 0,075 0,15
Nrec 0,08 0,10
Hollow clay bricks type Eco-30 not rendered (fc = 5,9 N/mm?)
NRg 0,05 0,20
Nrec 0,035 0,14
w=2;v=14

Characteristic resistance according to the technical reports TR025 and TRO26

Spacing data
IN CONCRETE

Minimum distance hetween anchors and from

Thermal transmittance Plate stiffness

edges & minimum thickness of concrete (mm) <150 0,001 50 1,00 0,3
150 0,000 60 1,00 0,5
100 100 100 60 + washer A90 1,10 05




cCB - BR

Anchor for fixing semi-rigid insulation

Technical data

BXB5/40-50 40-50 8580 | 057690 | 057704
8X95/50-60 50 - 60 95/30 | 057691 057705
8X115/70-80 70-80 115/110 | 055720 | 057706

08 anchor 8X135/30-100 90- 100 135/130 | 055730 | 057707
8X155/110-120 ooy M0-1200 g 155/150 | 055740 057708
8X165/140 140 165 | 054864 -
8X185/160 160 185 054865 -
8X205/180 180 205 | 054866 -
BX225/200 200 225 | (054867 -
8X245/220 220 245 | (054868

Ultimate loads (Nrum) in kN
TENSILE

BR anchor

APPLICATION

= SPIT CB : Fixing semi-rigid
insulation on solid materials

Concrete (C20/25)

L . NRu,m 05 0,25 05
: 221;;“;81:2::'8?2 rigid insulation on Clay bricks (fc = 55 N/mm?)
NFIu,m 0,4 0,20 0,4
Solid concrete blocks B120 (fc = 13,5 N/mm?)
MATERIAL Nay,m 03 0,15 0,3
) Aerated concrete (Mvn = 500 kg/m3)
= GB anchor body: polypropylene (anti NRum 015 0075 015

U.V.) black
= BR anchor body: polypropylene

Design loads (Nrg) and recommended loads (Nrec) for one

anchor without edge or spacing influence in kN

NRrd = NR%:[“ ) Derived from test results Nrec = NRl;’mm
INSTALLATION TENSILE

Concrete (C20/25)
NRd 0,14 0,071 0,14
Nrec 0,1 0,05 0.1 )
Clay bricks (fc = 55 N/mm?) 5
Nrd oM 0,055 01 =
Nrec 0,08 0,04 0,08 %
Solid concrete blocks B120 (fc = 13,5 N/mm?) c
Nrd 0,08 0,04 0,08 =]
Nrec 0,06 0,03 0,06 ®
Aerated concrete (Mvn = 500 kg/m?3) _a
NRd 0,04 0,02 0,04 =
Nrec 0,03 0,015 0,03
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ISOMET

Galvanised & Stainless steel versions

Fire resistant

Insulation anchor

735

=

Washer 8 1170
Code 064 000

2 Head cap
g =it White 760350
Sli=s ite
= Beige 780360
Grey 051799
APPLICATION

Technical
Assessment

INOX

STAINLESS

SOCOTEC STEEL

N° PT 3043
Technical data

8X80/30 30 80 059730 059700
8X110/60 60 110 059740 059710
8X120/70 70 120 059880 -
8X140/90 50 90 60 8 140 059750 059720
8X170/120 120 170 059760 -
8X200/150 150 200 059770

8X250/200 200 250 055291

8X300/250 250 300 055643

Ultimate loads (Nru,m) in kN

TENSILE

Concrete (C20/25)

= Fixing all types of insulation where
a fire resistant anchor is required

MATERIAL

NRu,m 0,75 1,0
Clay bricks (fc = 55 N/mm?)

NF!u,m 0,5 0,5
Solid concrete blocks B120 (fc = 13,5 N/mm?)

NRu,m 0.5 0,5

= Galvanised version:
body Z275, NF EN 10142
= Stainless steel A4 version:
body Z6 CN 18-09

INSTALLATION

Design loads (Nlr¢) and recommended loads (Nrec) for one

anchor without edge or spacing influence in kN

NRuy m[’I]
NRd = 74

Nrec =

() Derived from test results

TENSILE

NF{u,mm

Concrete (C20/25)

NRd 0,21 0,42
Nirec 0,15 0,20
Clay bricks (fc = 55 N/mm?)

NRd 0,14 0,21
Nrec 0,10 0,10
Solid concrete blocks B120 (fc = 13,5 N/mm?)

NRd 0,14 0,21
Nirec 0,10 0,10

Fire behaviour for insulation fixed to soffits

Maximum tensile service loads recommended on concrete for stability (kN).

Galvanised version 0,13 0,07 0,07 0,07

0,035

Stainless steel A4 version 0,20 0,20 0,20 0,20

0,10

The summary of fire tests performed by CSTB (No. 86.24642) is available on request.



ISOMET CC

Fire resistant insulation anchor ﬂ
for hollow base materials Q

Technical data

12X110/60 60 113 059800
12X130/80 6 80 10-34 2 133 059810
12X150/100 100 153 059820

APPLICATION

- Fixing alltype of insulation for Recommended load (Nrec) and ultimate loads (NRru,m) in kN

hollow base material where a fire
istant anchor i ired
resistant anchor is require TENSILE

Hollow concrete heam

Nrec” 0,15
NRu,m” 0,75
Hollow concrete block
Nrec” 0,30
MATERIAL Npum* 150
. Hollow clay brick
Slotted screw head type PZ2 Nooo' 020
NRu,m* 1,00

“Indicative values

INSTALLATION

Fire tests on insulation fixed to soffits built in hollow concrete block or in hollow concrete beam have been
done in the CTICM laboratory. The test results (report n° 96-4-374) obtained guarantee the performance
of the anchor ISOMET CC for an exposure time higher than 2 hours.
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ISOWOO0D

APPLICATION

Technical data

= Fixing all rigid insulation on wood

= Caps included to avoid thermal
transmittance

= Setting by srewing

MATERIAL

= Anchor head: polypropylene™
= Screw: steel, 5 pm,
Screw head Torx N° 25

= Temperature range in use: >0°C
MCaution: the anchor must be

protected from UV rays by a
screen (rendering, panelling, etc.)

INSTALLATION

6X80/40 40 80 055737
6X100/60 60 100 055738
6X120/80 80 120 055739
6X140/100 100 140 055741
6X160/120 30 - 40 120 5 160 055742
6X180/140 140 180 055743
6X200/160 160 200 055744
6X220/180 180 220 055745
6X240/200 200 240 055746
6X260/220 220 260 055747

Ultimate loads (Nru,m) in kN
TENSILE

Insulation density 190 kg/m3

NRu,m 0,76
Insulation density 265 kg/m3
NRum 1,75

*Jobsite tests could be performed to validate the base material.

Design loads (Nrg) and recommended loads (Nrec) for one

anchor without edge or spacing influence in kN

N, (1) . Ney, (1)
NRd = Ru—4m ") Derived from test results Nrec = R:m

TENSILE

>‘<<<~ .m\\\\»

Insulation density 190 kg/m3

NRd 0,19
Nrec 015
Insulation density 265 kg/m3

Nrd 0,44
Nrec 0,35

*Jobsite tests could be performed to validate the base material.

Spacing data

ON WOO0D

Minimum distance between anchors and from edges
and minimum thickness of wood (mm)

1SOW00D 100 100 100




Notes
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Internet

I-Expert is an application accessible from one internet browser ie Internet
Explorer, Firefox, Safari, Chrome to find your fixing solution
from any computer connected to internet,
in total confidentiality and security.

FIND US ON

http://i—exper‘t.spit.o%m




SPIT products are specifically designed for trained professional end users.

Operation and safety instructions within the user manuals must be adhered to at all times. Anchors must be selected according to the nature
of base materials, the load to be supported and exterior conditions. The selected product has to be checked and approved according to tech-
nical data, precise calculations and on-site tests if required, particularly in cases where there is undefined base materials or products without
technical agreements. Please feel free to contact us for advice: www.spit.com

Pictures cannot be considered as representative. SPIT reserves the right to modify characteristics of their products at any time. Pictures
may show accessories not delivered with the standard version.



