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#BRTREXRARAM | 81F © fces ~ KA -~ 5 - AkA

Stone group Natural stone type Boundary conditions

Granite, granitite, tonalite, diorite,
monzonite, gabbro, other magmatic None
plutonic rocks

I High quality intrusive rocks
(plutonic rocks)

I Metamorphic rocks with Quartzite, granulite, gneiss, migmatite, None
,hard stone characteristics" slate 2
High quality extrusive rocks Basalt and basaltic lava without harmful Mlnlmym density 3p:
i . . i . basalt: 2,7 kg/dm
(volcanic rocks) ingredients (like sun burner basalt)

basaltic lava: 2,2 kg/dm?

Sedimentary rocks with
_hard stone characteristics® ¥

Minimum density p:

v sandstone: 2.1 kg/dm?3

Sandstone, limestone and marble

*EM RS EEN1469:2015h S IFER
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Page 10 of European Technical Assessment Deutsches

ETA-11/0145 of 22 August 2024 Institut

English translation prepared by DIBt Bautech:l?lic.

‘ Facade panels

Nominal panel thickness Rnom [mm] 20 (30) V< hnom
Number of anchors (rectangular arrangement) % N [-] >4
Embedment depth 2 hs [mm] 12<hs <38
Minimum edge distance 2 arL bzw. a4 [mm] 50
Minimum spacing 2 aL bzw. an [mm] 8 hs
Minimum residual panel thickness 4 hr [mm] > 8
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Technacal data
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EUROPEAN STANDARD European Assessment Document Step 1
EXMIR2E EN 1469 e EAD-330030-00-0601 | —
SMEIR-XARMER-BEX b IR S 43 57 2 S 14 S M 4 g 2 el /N

European Technical Assessment Step 2
ETA-11/0145-2022
BREAR AT - (4
|

|
Technical Report TR 062 Step 3
BRI E-RAGM(FSES) o
K tagh@ P AL Sh i A e Bl 4 BV ERET 50 e

BRI SR AL SR AT - PORE RARETERAER

1.5 1B AL 812 A9 E BRI & kB T 4 S European Assessment Document (EAD)IYEE R

2. 5EA R K EMERAS RS2 EMERE E R T & European Technical Assessment (ETA)BYERS
3. B IEFL I 12 1T H#E 5 trBFIRIB ER A 12l 3 55 Technical Report (TR)H 45 H AR ET AN ETETE
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EN 1469-2015.pdf
EAD-330030-00-0601-August 2018 FASTENER OF EXTERNAL WALL CLADDINGS.pdf
ETA-11-0145-09.06.2022.pdf
Technical Report 062.pdf
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DECLARATION OF PERFORMANCE
e
uuuuuuu
-
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e
—
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Fischer DXTA DOP_ECs VG ssm

........

DECLARATION OF PERFORMANCE

DoP 0307
for fischer-Zykon-panel anchor FZP Il

1. Unique identification code of the product-type:

2. Intended use/es:

o

. Manufacturer:

IS

. Authorised representative:

o

. System/s of AVCP:

o

. European Assessment Document:
European Technical A
Technical Assessment Body:
Notified body/ies:

fischer
fischerBEFLEH12FZP IE mEBEZ R

1815 EN 1460 B3¢ . )
DoPoao7ﬁﬁﬁ/\me""%,mE*ZyI‘Hm*}i E@IT:EIJ XIE#F

Fastener for the rear fixing of fagade panels made of selected natural stones according to EN 1469,
see appendix, especially annexes B1 - B7.

fischerwerke GmbH & Co. KG, Klaus-Fischer-Str. 1, 72178 Waldachtal, Germany

2+

EAD 330030-00-0601, Edition 10/2018
ETA-11/0145; 2022-06-09

DIBt- Deutsches Institut fiir

2873 TU Darmstadt

BRI EE
?3'21ﬁ3—'|—13’fr&’f§ BERERIMY

lE’REE?S‘Z?:‘ﬁiEWES‘C#-ﬁ?I\ﬂ%WﬁEE&EIﬁ:

3T FRr
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DIBt - Deutsche Institut für Bautechnik.pdf

EUROPEAN STANDARD EN 1469

EUROPEAN STANDARD EN 1469

EUROPEAN STANDARD EN 1469

NORME EUROPEENNE -

EUROPAISCHE NORM March 2015 NO RM E EU ROP EEN N E

1C591.100.15 Superseces EN 14552004 EU ROPAISCH E NORM March 2015

English Versior
Natural stone products - Slabs for cladding - Requirements 1CS 91.100.15 Supersedes EN 1469:2004
ShimtR-REAB M Em-FK

English Version

Natural stone products - Slabs for cladding - Requirements

Produits en pierre naturelle - Dalles de revétement mural - Natursteinprodukte - Bekleidungsplatten - Anforderungen
Exigences

El

CEN-CENELEC Management Contra: Avenuo Marmix 17, B-1000 Brussols

#2015CEN  Allrght T p—] Ref No EN 12692015 &

spiaitalion in ey form andt
r CEN netionz| Memters.

42


EN 1469-2015.pdf

ik 52 1% fils 51 S AFEAD-330030-00-0601

For natural stones with planes of anisotropy the position of the planes of anisotropy shall be considered:

* *
* y *
EUROPEAN ASSESSMENT DOCUMENT

=200

2200
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e
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August 2018 o 8
[] =] =4
o N Al
Al

=200

2100 =100 2100 =100
1 - 2400 Fﬂﬁ‘t jﬁ‘F 2400 Fﬂ
I hn b I i I + i I J:;t
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EAD-330030-00-0601-August 2018 FASTENER OF EXTERNAL WALL CLADDINGS.pdf

ik B2 1% filo LR ETA-11/0145-2022

]
European Technical ETA-11/0145

Assessment [Er B85 it of 9 June 2022

o I

ion products

Approval body for
and types of construct

Bautechnisches Prifamt

English translation prepared by DIBt - Original version in German language

Anin: blished by the Federal and
Leen ents

General Part

European Technical ETA-11/0145 Technical Assessment Body issuing the Deutsches Institut fur Bautechnik
Assessment of 9 June 2022 European Technical Assessment:
English translation prepared by DIBt - Original version in German language o
P Trade name of the construction product fischer-Zykon-panel anchor FZP || fisc he rse ;E _7f|.u iE ﬁ
LIEMen A Bof Pd Reyisched kst o Baumchilk Prodqct family _ Fastener for the rear fixing of fgqede panels made of
Trade name of the construction product fischer-Zykon-panal anchor FZP Il to which the construction product belongs selected natural stones according to EN 1469
Product family Fastenar for the rear fixing of fagade panels made of
o which the construction grbduct bslunﬁ selacted natural stones a:znvding to EN 1453 . = 3 E
Manufacturer fischenwerke GmbH & Co. KG 9b ;'% *}i -% ;’?& E *j FEono=-= ?

Klaus-Fischer-Strafte 1

72178 Waldachtal

DEUTSCHLAND
Manufacturing plant fischerwarke
Thie Eiropsan Teckiical Assssamont 15 pages inclcing 3 annsxes which o annteral pat This European Technical Assessment 15 pages including 3 annexes which form an integral part
containe of this asssssmen : :
This European Technical Assessment is EAD 330030-00-0601, Edition 10/2018 connlns Of th's assessment
issued in accordance with Regulation (EU)
i ekl This European Technical Assessment is EAD 330030-00-0601, Edition 10/2018
This varsion replaces ETA-11/0145 issued on 1 July 2018 i ed in a rda wiﬂ1 Regulaﬁon (EU)

Sy £C0 Co.WiZ ok B Vo=
No 305/2011, on the basis of EA nETS‘Zﬂ’ﬂI n:I: {E yﬁ: EAD-330030-00-0601

This version replaces ETA-11/0145 issued on 1 July 2018

far Bautechnik
Ge 30 B|10829 Berlin | GERMANY | Phone: +493078730.0 | Fax: +¢93078730-320 | Email: dibt a dib.de
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ETA-11-0145-09.06.2022.pdf

R 282 3¢ 0 ¥R = TR-062

L o
1 7] ¥ K
x PP, 4 b & 4—§—» e +
<
NI = c—$-> 1—§-> Q—é—b éI
"
4 4 | “
CéE?‘ % Q—i—b 4—3—. 4—;—’ £7£
Design of fasteners for facade panels O R
a ag p an a a a A
made of natural stone (except slate) and —+ L v Ly L " L s
ceramic tiles (stoneware) L
Legend:
ar, aH = edge distance — distance of an fastener to the panel edge ) S = fixed point (fixed bearing)
TR 062 - C
S aL, aH spacing — distance between fasteners <#> = horizontal skid (loose bearing)
Amended March 2024 L = greater length of the fagade panel
H = smaller length of the fagade panel ‘%’ = horizontal and vertical skid

Eﬂﬂﬂ?ﬁﬁﬁ iﬁi' (loose bearing)

fixad point (vertcal s horizantsl)

RAAMAZES) RHE —~
FARS S i i 8 B 4 BV RR BT ﬁp

 berizontal grofle
[sussmuctare)

EUROPEAN ORGANISATION FOR TECHNICAL ASSESSMENT.
WWW.EOTA.EU.
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Technical Report 062.pdf

iR st ERET GG

RIBEUNR S - SEAEIERTHENER T HEIEEERERS

\

N Nrk o Oggq ORrk
AR : — <1.0--+ Ngg=— WERIZ : — <10 —=>0gg= —

Ngq Ym ORd Ym

6 Mg,

V V (0] =
HBIGHL : — S1.0-=> Vgg= — e

Vrd Ywm
. R Neg Vg i Ney ° Veg - SIEZREIEHI(EY)D
Eaez . N— + V— =10 N * Vre © B 2EUVHI(EY) & &8I E
(HIBY) Rd Rd Nrq * Vrg : BR2IHL(ED)EENDEETHE

ZEEE : w=18"Vv,"V,

= vq= 1,25, if test date > 2 years
1.00, if test date < 2 years
= yo =1 + (deviation [%] -20) * 0,03 = 1,0
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IMEEMEIEE

100 (110~30mm)
3 ]

L-50%50*5t. —
t=50mm ( S 304)

Ko BOLT EI
(SUS 314/

L

.

Llf—80’5 ot 'ANSION BOLT.

(Sud 304)
52 20 13

20 17

OUTSIDE

(ERIR : SRR



AMR R EZIEE

gzl LAEsET LAVES - TEEUANERREZE K
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49



AMR R E%IEE




icROamEEEREERIRER

FIEAG FBRIRSECNSEERASTMIZREHT

I3RSk CNS ASTM IREE

mEEE CNS 11319 | ASTMC170 | min. 1336 kgf/cm?

SR E CNS 13976 | ASTM C880 | min. 84.35 kgf/cm?

B SRR 2N CNS 11322 ASTM C99 | min. 105.47 kgf/cm?

A=tbE CNS 11321 ASTM C97 min. 2.56

IR 7K 2R CNS 11321 ASTM C97 max. 0.4%
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AR B AR -IGHE )

SUPPORT FIXTURE

.P%,b
2N

TEST MACHINE LOAD
- FULL WIDTH OF SPECIMEN

BALL AND SOCKET

<)

L]

MIN, DISTANCE = t
[ BUT AS SMALL AS POSSIBLE

- OUTSIDE FACE

SUPPORT

a
1 FULL
L = 8t MINIMUM WIDTH OF
1

10t MAXIMUM SPECIMEN

FIG. 1A Edge of Panel Supported by Tab Inserted into Kerf in Edge of Panel

T

FIG. 1B Edge of Panel Supported by Pin Installed into Hole Drilled into Edge of Panel

53
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&% R = 1E £L §

AR~ : 1280(W)x1087(H)x30mm

H IR Rz AT R

KIBE A B2 466kgf/m? &EIN B RITTR D KSR 7

Ney = 125.63 kgf = 1.23 kN
22 ENMAEEN.6

Ney = 1.23 kN x 1.6 = 1.97 kN
Vey = 58.51 kgf = 0.57 kN
Z2E2BEWAKNEREN.2

Vey = 0.57 kN x 1.2 = 0.68 kN

AMBREAEREZ CDESME L)
12 Z e aT I ANBRI BT E A TS
Ngg = 4.58 kN

i 1% 2 52 5T 5 D EERET R 1 75%

Veg = 4.58 kN x 0.75 = 3.43 kN

Noy/ Ngg = 1.97 / 4.58 = 0.43

V. / Vg = 0.68 /3.43 = 0.20

Ned / NRd + Ved / VRd = 063 < 1 """" OK

AR A EEE 200mm
T = ER 80mm
wH1E NEFE 200mm

56



BRFEMR - R Az A4S

AR~ : 1280(W)x1087(H)x30mm

k5 [ALE 466kgfim? SN NERTEAF R GRAL

s

Mgy = 427.786 Nm/m

Ogg = 6 X Mgy / d?
=6 x 427.786 / 30?
= 29.07 kgf/cm?

2SR MK EZEN.6
Ogq = 29.07 kgf/lcm?x 1.6
= 46.51 kgf/cm?

AMiR R EmEZ (OEMELM)
MR 2R ET R IER BETE S VS
ORrq = 64.76 kgf/cm?

Ooy! Opy=46.51/64.76=0.72 < 1~ O.K.

Principal Intemal Forces

i [mfm]

399.457
324253
249.049
173845
98.641
23437
-51.767
-126.971
-202.175
-277.379
-352.583
-427.786

1 399457
: -427.786
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AEIEEEAITUEZREHER

# A R~t : 1200(W)x900(H)x30mm (1) - LU E R

ftE & BiEf LA i
& & B2 500kgf/m? F & /& B2 500kgf/m? F

B ANEHEm =506.371 Nm/m | B ANEHEm = 317.994 Nm/m i
Bx N R, = 34.41 kgficm? By AR, = 21.61 kgficm?

MR e EHEEF, = 37.50 kgf/cm? R e EHEEIF, = 37.50 kgf/cm?

f,/F,=34.41/37.50=092<1---O0K. f,/F,=2161/37.50=0.58<1---0.K

58



AEIEEEAITUEZREHER

B R~ : 900(W)x1200(H)x30mm (E[) - IR E R

ftE & BiEf LA i
& & B2 500kgf/m? F & /& B2 500kgf/m? F

B ANEHEm = 897.340 Nm/m | B ANE HEm = 363.981 Nm/m i
Bx AR, = 60.98 kgf/cm? By N, = 24.74 kgficm?

MR e EHEEF, = 37.50 kgf/cm? R e EHEEIF, = 37.50 kgf/cm?

f /F,=60.98/37.50=163>1--N.G f, /F,=24.74/37.50=0.66 <1--0.K

Principal Intemal Forces
vy [Mintva]
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ZEALWS-BRALE
Check 1B FLiH 12 1AM 1EE 2RI

"Gr1"CHECK THE STRESS OF 30t GRANITE PANEL REACTION FORCES
WITH 4 FZP ANCHOR BOLTS
(for Zone5)
1250(max.)
950 50
o,
-2-139,34
2:13p.34
5
ref. to APP-1~-7
FFEB221kgf >
(HEHRLERTHASRALNSRY ApAAE YR T BEzEXR . L e
L pbE AL B TR T ABBAR T RIFRACKG BB LR RF s ANCHORWORKINGILOAD: TanchorT = 38kef
ﬁl%[} $$GR2) - )
TonchorB = 139kef
" 150 v = 48k,
PANEL WIDTH: B = 1250mm o5 (1 50)’“’“ T g
PANEL HEIGHT H = 920mm - (;Uou)mm SAETY.FACTOR.OEANCHOR: SF archor = 3
SREETONES i ANCHOR TENSION STRENGTH: TyrEQ = %%(TanshorT TanchorE) Fanchor = 417 kef
WIND LOAD: W= 0756558 2 305 5. XL (znes g waesToML) ALLOWABLE SHEAR: : >
: =0 — = 3955 ane § Fv:= 200kgf V anchorT = 45kef OK.
m m




ZEFEIRS-EHE LA

Check 1E#54® x 50L pin (SUS 304)

130, 10 EHE AR O EIIDHT (¢ =4mm)
V L92X50X5tX50L(SUS 304)
e SRS R L TE ST
H UsetE#S 84 (SUS-304) » ¢=4mm * L= 50 mm °
cof—— Av=0.412%3.1416/4= 0.126 cm®
. Fy= 2100 kgflem®
4D x50L4E £ (SUS 304) 'z 3/8" OFT5L R 58351 4 e AL BSR4 (32 5% = 40mm)
He| [% RO
C 77.1 $Ry*] 0% - o
! ;=0.4%Fy*] 2¥Av= 126.7 kef (RS T L FR20%)
100
30 xr 70 /8" DFTSL A 46 813 Ak XA 3340 (09 5% = 40mm) BHER ke L& st
4@ x50L4544 (SUS 304) MAEE ~ ¢= 7 mm
- AL A R e= 4 mm (#2mm)
H i | o MRS R= 534.4 keffem®  (3EP.14)
e BTG ES ] F8= 3
A\
L=(t-c- 9 )/2= 3.5 mm
L92X50K5tX50L(SUS 304) TR = ; ,
EHEEHERY T Fv=2%L*/ 2*R/FS= 176.34 keffem® > 1267 keffem®
= EMEERAROE ¢ < Hmm
BIEMAMEEEIEETFLAMETR AR Le(t-e- ¢ ) /2= 3.5 mm

InE)

BER

(OK)

Stone Cladding Engineering

i mEEEASEERE | !

61




ZE LIS
Check A #1#HH5E)

£

BENDING STRESS

29354197

PANEL WORKING LOAD:

SAFTY FACTOR OF PANEL:

PANEL BENDING STRENGTH:

ref. to APP-1~-7

BEFEB31.67kgfim? >
/ 29 dkgfim2OK.

kef
= 2945

cm

SFpanet = 3

kef
FouREQ = fSFpan = 8820
cm

62



ZENEES

Check —RE# A L2=L50x50x5t , W=170mm (SUS304)

100 ) A ' check the section A
30 70 -
, thickness of angle 1, . = 5mm
o/ SUS L5OS0:5t, |=170m % -
/ 3 L, . - . .
Vi 10x30 hole SUSEROE0GT, L=500mm width of angle Bl s = 170mm—10mm = 10 mm
EZP Il M&-5US316 / 35 2-FAZIl 3/8" SUS316
—ﬁ Ot lvasher weld to'angle
0 15 ’ bending moment of the bracked
Ox R Ll i <
: R, il by . .
/ & L | Mg = P - Eme.+T] +Fa .["_-Clr“rn + dnd;} = 96275388 N - mm
==mY, |, =
2 ,.I' Fhe, \ section modulus of the bracket
i 1A! \- ection|B |\ scc‘rlor])y "
/){Z}C hole < 25 section [ g :':'I s = _
e 5/8'L.SUS bolt . " E . = 5 _ ErEm—r_ |T|r""J
A LRI A
bending stress of the bracket
£ = — = 14445 . MPa
-l I:!' h
allowable stress of SUS angle steel
Fr, = 0.75 - 30ksi = 155132 - MPa
FropLas
T stress ratio ro=— = (.23
r'=_-g.|
ifilr < 10,70k HWGE") = "0k
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ZE

Check 3/8”°%

AT

SE 1212 (SUS304)

100
A
20 70
1
|
SUS L50x50x5t, 1—17’0mm€g :
SUSH50x50x5t, L=300
10x30 hole e mm
FZP I, M&-SUS316 5 25 2-FAZ Il 3/8" SUS316
Ot lvasher weld to'angle
10 15 '
T0x. - ™ <
o]
10
[]Y)
g E——— L7
etonP . seaene |
3/&1.5D5 bolt /|

tension of the bolt

A1-50 5/8" bolt unified coarss threads psr AAMA TIR-A2-1321 Tabls 10 3/8°16

fin =

Fat - 25mm
= = 35E6.36 N

1Smm —5mm) - —
(1Smm 1) =

TABLE 10
STAINLIES STIIL - Allay Grougn |, 2asd 3 Candition A
] Wirkraum Musrd Thekoes o

“1.‘-‘:'“:':‘ Yuawinal .rm'i"._'f;lw 11:::':‘&..4. «Il:l::.:.; Al 5o Bearing (Toandsh (- 'I:.“i.:(.'::u:i.]-\.-":ml

Diancies & | Anca Aoca :

- Diamater (Poandsd [ Bingle Diewhls | 18" S | 18" AL | 1" AL - -

i WO it g kot (Pourds) | (Pousds) AM ORES-TY | NI A TS | BE-TE
o ] ) O i ] Eid] T2 il il Timaa I3 [AF]
o2 | e 00149 [yen T 16l 12 1421 E - oS w221 16l

#l0ze | s 00173 wols: 4 19 5 1651 30 50 olld ] 016
#1224 | nnie 0 00214 544 m 556 159 a2 641 a3l 0271 L]
TEm | onm (U] Wi280 TIE E2] T 3L E L] (L] 0% [35)
WIRIR | 0 a5 004 1w ] 1218 s 5 L 0184 1387 0182
¥ 15 | ouTse 0a77s wER 174 o 1516 1261 =0 1= 0119 [ 33
TGIE | e T (L] T =8 = e GE] T [T T80 TaL
23 | osoo e 013w @ 16 ety [t 1000 150 0390 LET s
a1z | asess A 0166 407 2162 4323 [ 1125 168 0324 0754 L3
10 RS [T [N S T RETT My [ ] 535 35e LEST 35
310 | osm 035 asoe 75X 4315 s3Il = 1500 250 0437 Le1l 8%
s | osTH ne6l7 w4286 Jrrn 2508 11133 Te11 175 2625 0494 180 0TS
R 15057 15630 1358 Ti4 14627 0 100 AN 1561 1340 1507

allowable tension force

Fyp = T7441f = 7758 N

tencile force ratio

fip

=— = 0473

‘th

if(r < 1,707 ,"H.G.") = "0K"
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Check —«X

100
A
20 70
I
- SUS L50x50%5t, [=170mm _
Ry %u%%omom L-300mm
/ 10x30 hole ~
FZP II, M&-sUsS316 7 35 2-FAZ I 3/8" SUS316
Ot lvasher weld to'angle
o 115 '
TOx. 7 o L | =i fn <
£ R T ~U
- =
™ /
v, ss=u.
2q | /oK
o |A -/ \- ection|B |\ scc‘rlon}&f
/‘XZ}C hole < i section [
625 \z/e)5Ds bolt /|

o BHEN R

N=)
e
Bt
il 3
)
}(\‘
| o
< -+ D
\Q/X o -
o mENE YY)
< %x e
o \/\/2\ ,\// /CD/Q

LHEAE L1=L50x50x5t , W=300mm (SUS304)

check the section C

thickness of angls tyc = Smm
width of angle by = 300mm

bending moment of the bracket

i

tc
Mg = Fpr- (Eﬁrnrn - ]+ Far - ['.-’Clrnrn— — g
o I

= A

ssction modulus of the brackst
bic-tic

. 3
Sc= =1250-mm

bending stress of the bracket

= 142364 - MPa

= 0.9

stress ratio r=
":,;,'_I

'rf{r < 1.0.__"0..K." |”b|; = "0.k"

= 177955455 - N -

mim
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Check I/iRIZ#2 , 2-FAZ Il Plus M10,, h,=60mm (SUS316)

100 Co :
A CFIX 1401.00 -
0 . w | 2. fischert
" 1 . . 20201125
. SUS L50x50x5t, |l 170mm% | |
SUSHE0x50x5t, L=300
7/' 10x30 hols Ko "
FZP Il MB-SUS316 1 35 2-FAZ Il 3/8" 5US316 Fischer Technology Corporation
Stpvasher weld to'angle 11F-6, No. 141, Sec.1, Keelung Rd.,
0 15 igd. DL ’ Ta":euDl"anty 11070, Taiwan (R.O.C.)
16x 1 ™ ||‘ <7 phone: +886 2 2008 5680
= {7 'c.'.‘|||||i" fER 505 2 2000 5508
= R TR IS weenvefischer-tech. com tw
« | - . BittnE
g T L7 ' Gt
- AT fischer #4744 FAZ Il
an ST FAZ 11010 R,
2 I, Fae
g _/ &l \_ \\ AERE B0 mm
jeh|A ection|B |\ scc‘rlor])E/ Jikavt- A ol
/ 30 hole : scction [ ., v o
625 \ 5/8150S bolt < TN
' RS EHE (RGNS RRESSAER) ( I —
o
s
- b ox .
(£%401-112) I u’./-‘ﬁjﬂ
WL
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15 5A S-S = BR

RRE/M : (LEER)
EE(W)1360mm

= E(H)2170mm

B E(T)50mm

S8 : 400 kgf

B : 421 kgfim’

1360

2170

H|400
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SEART

Drill hole
. . ¢ d() ¢ dl h1 hr
Drill bit @ [mm]) [mm] FZP 11 n [mm] [mm]
FZPB 11 +0.4
13 15.5+0.3 | M&/M61 ~4 12<h,<38 | >0.4h
FZPB 13 -0.2

SHEATR T, £5 A, 2 (o] (=] 72
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HE BAAERE [ILEE |AILILE |JILALE (A E2F L |k e FRRLH
Fischer mm & —TF i —F ¥
S IL AR AR H

-~ ok

i

QCi5 A [QCHF i KA

o By |A%TL 3 * % * X * *
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35 £,

B X

S F AL A PR 3) ,
:” FU HAU ENGINEERING. CoRp, & 6T ARl — 88457 % —
= = == ’ﬁ .g- ,}4 & *]- F& ,A\ 5) No. 7, Lane 84, Sec. 1, Da-An Rd.,
a— FISCHERTECH CcoO., LTD. Jlaipei, Taiwan, R.O.C.
Fischer # LR 2L & & & (X %)
®4 3 SR
WIEFLE4 P FEZPIT13x15 M8/18 A4 Fischer #l #& : 530880-30
% LA & o L OB
B M & s M B
@ @ G) )
BHR L K HEFLEE FHILEZ HILEL | HFLIRIE B
30+2 15+0.4 13+0.4 15.5+0.3 %4
#7308 & -2mm -0.1mm -0.2mm -0.3mm
#/R/8 dz
L

G

hv
AN

= | L

dy

e
i

H
>¥m

\

\

NS
\|e
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Fischer AL HITAI S ERCER M) ==

* & 81§ THE ONE BEH K E ¥
- 1 B 53363533 EM1es MK & BM

FZPII13x24.5 MB/SO/15.5ALFE # # B RBAME

AFARMEES: 47 Nam [z} m [e8. 0> 20
|Eun T ® BUEARR pEs LY waa IL‘;&:IN!E
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1 i385 88

—— T 110 R0 )

K 1 r BRERO RS
o

02mm

Fischer it M -
* % DBRTREARERTE 5 M K M B T
5w snt ™) s ewm wowm
FZPIl 13x25 MB/SO/18AL E # % WS "-é ‘1
AR 2 SNm [:] w3 (0
1EM8 2% 8 amwew |amaam 5SS |govmenn |
BW [ 30.mm | 165-209mm | 131-135em | 13404mm 155403 arsmm |

JCT:
i

it 5
| 1O 4o

o5 1

A s

s E 32-(-3
F o pH- N3 |

— i
S| 4‘? (3]

4 14s

PR
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= Bl4-t21ZER

AN
Y :};i
® e |P
(-
S
s & o
e .
= e == T e = o — e~ e — o —‘_E‘_‘
F~
e Tats
‘ ! I-.JI[J
I\s
M
& &
[
C
TS

T+ 5% B o, = 80kgf/cm?
BRI HAELZEF 4 F
TET T M F A F FAE
M =137 X F
o, =F x13.7x6/(70 x 32)
= 80kgf/cm?
- F =610kgf
=3 F+ 3 E30610kgfpF - 7 & #20T
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= Bl4-151% B R

i S B

Deck width 145mm,

¢t 2
:‘u%%ﬁ%ﬁ at > mm or more

0 mm or more

B ABoRES | W 5K 0.26%(L) % 0.73% (W)
{hfi it [mm] = [M-Wood2 AYEVRR(ES] x (R PCl x GEHEE) [mm)

& Bl
N-Wood2 HIRARZARIR BK FEif] 5.0<10 -5
EAD 7.0x10 -5
iR Bk z BB A #Kk:5.0x107° (L) 2 7.0 x 107> (W)
20000, Al S oL are {8 [mm] = [M-Wood2 9 R <t ffifisf] x (344 £ FE) [mum]
Item Value
Rt s Fem) 0.26%
(bHEER < B i) 2 0.73%
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FIXPERIENCE Anéhor and MEP Design Calculation Software

LS

PROFIS ENGINEERING
TRAINING FOR A1

Speaker

Karan Khanna

Nanager - Software & Services
Hiltl India

Moderator

Daisuke Goto

Regional Technical Marketing Manager - Software
A1 Reglon g

Powers Design Assist

SHEH Kaj »=i

PAEGISIRN €0 ATB, o o e

- e
- o
Vaaae

Supporting Software

Professional Anchor Design Software is avallable for download from the web site,

2
‘. - Lanmaansy

L)

We offer the best service to you,

*SK Anchor Design®, the best anchor design software in history,
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Table 4.2—Test program for evaluating anchor systems for use id cracked and uncracked concretel

Test ) o Crack openung | Concrete | Member | Dmll bt Minim_unl
number|Section Purpose Description width w, in. (mm)| strength |thickness| diameter |sample size n
Reference tests
- Reference test mn uncracked | Tension—single anchor with no edge i -
1 7 : — Low =3 dy 5
low-strength concrete influence
5 79 Reference test m uncracked Tension—single anchor with no edge _ High i d 5
- ) high-strengih concrete wnfluence Tomin mn
Reference test in low-strength, | Tension—single anchor with no edge i -
2 = > 2 ; i d
3 7. cracked concrete influence 0.012(0.3) Low Hiin m >
Reference test in high-strength, | Tension—single anchor with no edge - i -
73 g g 4 2 - d
4 - cracked concrete wnfluence 0.012 (0.3) High mn " .
Raliability tests
- Sensitivity to reduced Tenston—single anchor with no edge Vaneswith | _; + -
) ! ¥ 4 2 i
- 82 installation effort influence 0.012 (0.3) ancher type min Ay >
Sensitvity to crack width and | Tension—single anchor with no edge i ; c
3 J - A 2 . r Z Mo a
6 8- large hole diameter wnfluence 0.020 (0.5) Low min max >
Sensitivity to crack width and | Tension—single anchor with no edge - - - " -
¥ - 4 =k d. .
7 84 small hole diameter influence 0.020 (0.5) High Hiin iR >
g 8.6 Test mn cracks whose opeming  |Sustamed tension—single anchor with | 0.004 to 0.012 Low i g1 5
: width 15 cycled no edge mnfluence, residual capacity (0.11t00.3) Tmn max
Service-condition tests
Verification of full concrete . inel hor; ith
9 9.2 |capacity in corner with two edges Tension—single anchor in comer wit — Low T d 4
“ e = two edges located at 1.5h¢ min m
located at 1.5k, g
Minimum spacung and edge High installation tension (torque or . _
10 9.3 | distance to preclude spliting on Jﬁect)—two anchors near edee —_ Low Pnin dy 5
wstallation in uncracked concrete ‘ ar edg
. s | Shear—single anchor with no edge i -
: ; § S5 S — ; =T - d,
11 94 Shear capacity of anchor steel influence Low min m 5
1ol 95 Seismic tension Pulsating tension. single anchor, with 0.020 (0.5) Low - d, 5
no edge mfluence
I P Alternating shear, single anchor, with 5 . i d c
13 9.6 Seismic shear no edge influence 0.020 (0.5) Low - - 5

#E

HH T EH BT 7B B 5 2 te e 1 22 42 &2 2 2 0.5mm
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Figures 1a and 1b: Typical shrinkage cracking
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— Settlement cracks
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Cracks can occur in any concrete

(1ol 8 5 + & o] g IR F 48

Cracks can occur at any time during the lifetime, even after several years

BIEEXF 2R - RGN olsEEERSmHIRREMISEEE

Cracks are strongly "attracted” by existing anchor holes

MR ARV L E R RS ("

The depth of cracks are not predictable

RBIREZSACTTRBIAY

Changing loads can influence and change the course and the position of
cracks during the building's life.
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" ‘\L.. ) Cracks have 2 effects on the
i I concrete failure of anchors:
LSRR * Afters the hoop tensile stress
I1EG]

(for all anchors)
- cracked surface

oy L e Impairs load transmission

" . o

/i y (composite anchor, expanding
7 anchor)
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1)Anchor is approved for cracked concrete
— Load bearing capacity is about 30%o
higher in non-cracked concrete

- Load [I-:M_]‘
Load N /ﬁ
9.5 kN - 0| e
i 'J-'__
_ffz::"‘;x
Uncracked concrete 7 \\_\"i
7 LY
fi
6.2 kN — Cracked concrete 20 Hf-# i‘x sy
i
™
.I‘.
10 — non-cracked concrete
===  cracked concrete I
A, =04 mm !
fec. 200~ 37 Nfmm? |
Displacement &, 0 . : .
0 b 10 15
e.q. FAZ II MIO a) Displacement [mm)]

Load displacement curve of

force-controlled anchors M12
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2)Anchor is not approved for cracked concrete

) e A9

=5 &2 - JF 5 22 U 1‘%

— Cracks reduce load capacity by approx. 50-80%
— Load capacity 1s not predictable

Load N

Uncracked concrete

f

A;COHGTEIE
1

e.q. FBN I1 M10

Displacement &,

Load N [kN]
SD M- T — |

f. ~24 N/mm® Uncracked concrete
40 } — —= Cracked concrete
Aw = 0.4 mm

o —— i —

15 20 25
Displacement 5, [mm]

Load displacement curve of
force-controlled anchors M12
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Earthquake
Load

Stretching of member
and locations of tension
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g A Measure in the position each 4 anchors in an anchor group g 04
= 2 - W Schiessl, P
=
g 10 3 Bergmeister, K
= = 03
x @ 2 Majority crack width is below 0.3 mm duning
§ @ - life time of structural members
O 06 & oz
0.4
0.1
0.2
0.0 L = -
0.0 s 005 015 025 035 045 055 065 075
9.0 10.0 11.0 12.0 13.0 14.0 Measured crack width [mm]

MESBEERBRT - HEEFEEO/E0.8mm FERIEGRFPRHIZE 42 S E0.3mm
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Seismic loading induces extreme conditions in the fastenings, much above
concrete cracks

* during an earthquake the anchors will need to cope with

Load cycling Concrete crack cycling

Shear

Crack width

Tension
 J

- w/ larger crack width

Anchor design for seismic loading requires a set of specific
prequalification, approval document and design regulations
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Test program : Seismic Category C2
m P W O75
00 ” Jissalgy
N 3‘2:' I ’f|tl|l!|}}||}\w|’f II“ “ /f “ll l\u’l )

Lia Ny2 =05- Nu,m,ref
| 'H\\ | :
il 1)1

| |' |7 Vinax =085 Vymer
i wvn i
ol Wh LB
i “”H“""”“Hilh

= Const. crack: A w=0.5mm /0.8 mm

‘= provides anchor capacities in terms of strength

(forces) and deformations

High sophisticated test frame
for crack cycling test:

= normalized mean tension capacity
(C20/25, Aw = 0.8 mm)

Nu m,ref =

Vi.mref = NOrmalized mean shear capacity
(C20/25, Aw = 0.8 mm)
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FISCHER#E#2ICC Lkl 25 R FR a8 AV s 12 E mn

ERFRETA
FEFTRERLIREEE  0.3mm
METRERIHEEEC) : 0.5mm

e Q {EEA 1R HEFRER T HBEEE(C2) - 0.8mm
ACI 355.2 Mechancial
FAZ 11 Plusi I D #Z=HI B AR 61 FBS B B4 iH12 FH LIS HEEEE#H 2
ICC-ESR/ETA C1/C2 ETA C1/C2 ETA C1/C2
M10~M20 M8~M12 M10~M24
ACI 355.4 Adhesive

»

=k

FZA I $#12 o -
ICC-ESR/ETA C1/C2 Superbond-System FSB FIS EM PLUS
M10~M16 ICC-ESR/ETA C1/C2 ICC-ESR/ETA C1/C2
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Cracked concrete and C1/C2

ICC ESR-3027
ETA-20/0867

HVU2 + HAS-U

ICC-ESR

ETA

Cracked concrete and C1/C2

ICC ESR-4372
ETA-16/0515

Cracked concrete and C1/C2

IAPMO ER-578
ETA-98/0001

|~

‘,\%

HY200-R V3 + HIT-Z
ICC-ESR

ETA

Cracked concrete and C1/C2

ICC ESR-4868
ETA-19/0632

Cracked concrete and C1/C2

ICC ESR-4386
ETA-19/0556

= }e

RE500V3 + HAS-U
ICC-ESR
ETA

Cracked concrete and C1/C2

N Sy =z
HILTIZEBICCE BN BB R 5 YR E m
ERFRETA
IFHEFTERTIREEE  0.3mm
METRERIHEEEC) : 0.5mm
QU EE TR METRERLIREEEC2) : 0.8mm
§ === mmEo s R - == =
HUS4E 12 HST3 BB 1% H B AR i 12 HSL4 ST EFARER HDA BtE###
ETA IAPMO-ER ICC-ESR ICC-ESR
ETA ETA ETA

Cracked concrete and C1/C2

ICC ESR-1546
ETA-99/0009

ICC ESR-3814
ETA-16/0143
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Ensuring best fixings practice

CONSTRUCTION F| XINGS

1 association

CFA Guidance note:
Procedure for Site Testing Construction Fixings - 2012

1 INTRODUCTION
e
[
The primary purpose of this Guidance Note is to provide guidance as to
how anchors should be tested when it is necessary to do so on the
construction site, in particular when this is being carried in accordance with
the recommendatxons of the Brntish Standard BS 8539:2012 Code of -
Practice for the selectfon and installation of post-installed ancho
concrete and masonry The Code of Practice sets out the roles and
responsibilities of all stakeholders in the use of construction fixings
including testers for whom it defines the test regimes. This Guidance Note
is a Normative Reference within the code ie. it is indispensible for its
application, and provided details of how tests should be carried out.
Testers should have a copy of the code and be familiar with especially
clauses 4.7, 9 and Annex B.
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   𝜎 u = 80 k g f /   c m 2


  M = 13 . 7 × F


   𝜎 u = F × 13 . 7 ×  6 /   ( 70 ×  3 2 )


  =


    80 k g f /    c m 2


  → F = 610 k g f


  →


  F


  610 k g f
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