TRIGA Z (TYPE V)

Linc Goated Steel

Torque controlled expansion anchor, made of zinc coated steel for use in cracked and
non-cracked concrete

Performance Material Installation

POSD S POV

Technical Data

Triga Z Min Max Min (4] Drill (6] (6] Total Max | Ramset Drill bit
anchor | thick of | thick | Thread | depth | Drill bit Hole |anchor | tighten | power type-size
depth | fixture | of base clearance | length | torque tool

material code
(mm) | (mm) (mm) | (mm) | (mm) | (mm) (mm) | (mm) | (Nm)
ETA Option 1 hes tix Rimin d ho do ds L Tinst
n® 05/0044 zz:g;zo 50 250 100 | M6 | 70 | 10 12 gg 10 | DD527 | R3 PLUS-10
V8-12/1* 1 65
V8-12/10 10 80
E V8-12/20 60 20 120 M8 80 12 14 20 25 DD527 | R3 PLUS-12
= { V8-12/50 50 120
> ¥ V10-15/1* 1 75
H " V10-15/10 10 95
,E V10-15/20 70 20 140 M10 90 15 17 105 50 DD527 | R3 PLUS-15
> V10-15/55 55 140
(Zj V12-18/10 10 105
g V12-18/25 80 25 160 M12 105 18 20 120 80 DD543 | R3 PLUS-18
= MATERIAL V12-18/55 55 150
Bolt M8-20: V16-24/10 10 130
Steel grade 8.8 V16-24/25 100 25 200 M16 131 24 26 145 120 DD565 | R3 MAX-24
V16-24/50 50 170
Washer: V20-28/25 125 25 250 M20 157 28 31 170 200 DD565 | R3 MAX-28
Steel *do not have ETA
Sleeve:
Steel Anchor Mechanical Properties
Expansion cone: CARBON STEEL M6 [VE] M10 M12 M16  M20
Steel fuk (N/mmz2) Min. tensile strength 800 800 800 800 800 830
fyi (N/mm2) Yield strength 640 640 640 640 640 660
Coating: Seqv (N/mm?) Equivalent stressed cross-section 39.2 761  108.8 1753 3351  520.2
Zinc coated (5um) . -
Wei (mm3) Elastic section modulus 12.7 31.2 623  109.2 2775 541.0
INSTALLATION MO%gy s (Nm) Characteristic bending moment 122 30.0 59.8 104.8 266.4 538.8
M (Nm) Recommended bending moment 58 12.4 24.8 43.5 110.7 216.0
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TRIGA Z (TYPE V)

linc Coated Steel

Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN - Non cracked concrete

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hef (mm) 50 60 70 80 100 125 VRu,m (kN) 321 459 74.8 105.3 1749 251.0
Ngy,m (kN) 20.0 303 505 598 1140 136.8 VR (kN) 285 425 64.7 91.6 1558 226.6
NRgi (kN) 176 219 396 376 681 94.5

Design Loads (NRd4, VRd) for one anchor without edge or spacing influence in kN

- Non cracked concrete

NRrk VR
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mm?2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hes (mm) 50 60 70 80 100 125 VR4 (kN) 228 34.0 51.7 733 124.6 181.3
NRgg (kN) 11.7 146 264 251 454 63.0 Yms,yv =125

Ymen =15

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

- Non cracked concrete

Nri Vrk
Nrec = Viee= ————
e - Vr Yms,v - Vr

TENSILE @ Concrete strength 30 N/mm?2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hef (mm) 50 60 70 80 100 125 Viec (kN) 16.3 243 37.0 524 89.0 129.5
Nyec (kN) 8.4 104 189 179 324 450 YF =14
'YF = 1 4 YMS,V = 1 25

Ymen =1-5
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TRIGA Z (TYPE V)

Linc Goated Steel

CC-Method - Non cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

Concrete edge resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p ¢ fB

VRd,c = VoRd,c ‘ fB ¢ fﬁ,V * IIJs-c:,V

het (mm) 100 125
NOgq,p (kN) R 14.6 R R R R hes (mm) 50 60 70 80 100 125
YMc N=15 Cmin 50 60 70 80 100 150
' Smin 100 100 160 200 220 300
VOgg,c (kN) 3.7 5.4 7.5 10.2 150 287
YMc,V =15

=

m

g Concrete cone resistance

JZ> Concrete strength 30 N/mm? Steel resistance

o 30 Cen T T

2 Nra.c = N, fg - Ws - Wen 3 ) e e

> ot S INAEAN

2

o

I

9 _ _

(Y hes (mm) 50 60 70 80 100 125 VRa,s (kN) 18.7 26.1 393 582 938 1388
N°Rd,c (kN) 13.1 17.2 217 264 37.0 51.7 YMS V= 1.25
Ymen="15

Steel resistance Concrete pry-out failure

VRd,cp = VoRd,cp * fB * lIJs N ‘ch,N

B .. - 3 -
FaDhg Soes B0

NRg,s (kN) 83.7 130.7 hef (mm) 50 60 70 80 100 125
Ymsn =15 VO p (kN) 131 343 433 529 739 1033
Ymeyv =15
NRg = min (NRqp ; NRd,c ; NRd,s) VRd = min (VRg,c: VRd,s : VRd,cp)
BN:NSd/NRdS'l ﬁV:VSd/VRdS'I
BN +pV <12
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 ‘
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0
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TRIGA Z (TYPE V)

Linc Goated Steel

Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (Nrk, VRk) in kN - Cracked concrete

TENSILE @ Concrete strength 30 N/mm2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
het (mm) 50 60 70 80 100 125 VRy,m (kN) 32.1 459 74.8 105.3 174.9 251.0
Ngy,m (kN) 16.6 223 36.6 553 974 1246 VRgi (kN) 2856 425 647 91.6 1558 226.6
NRgy (kN) 127 163 292 403 774 991

Design Loads (NR4, VRd) for one anchor without edge or spacing influence in kN - Cracked concrete

NRk VRk
NRrd = VR4 =
YMe,N Yms,v

TENSILE @ Concrete strength 30 N/mm?2 SHEAR @ Concrete strength 30 N/mm?2 g
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20 E:>
hef (mm) 50 60 70 80 100 125 VR4 (kN) 228 34.0 b51.7 73.3 1246 181.3 5
NRq (kN) 8.4 109 194 26.8 516 66.1 YMs v=125 &'
— 1 5 ' Q
YMc,N - 2
<

T

(3]

prr]

=

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

- Cracked concrete

NRik

Nrc = ——
o YMc,N : YF

TENSILE @ Concrete strength 30 N/mm2

VR

Viee = ——&
o YMS,V : YF

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hes (mm) 50 60 70 80 100 125 Viec (kN) 16.3 243 37.0 524 89.0 1295
Niec (kN) 6.0 7.8 139 19.2 369 472 'YF =14

Ye=14 Yms,y =125

Ymen=15
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TRIGA Z (TYPE V)

Linc Goated Steel

CC-Method - Cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

Concrete edge resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p ‘ fB

VRd,c = VoRd,c ‘ fB ¢ fﬁ,V * IIJs-c:,V

hes (mm) 100 125
NOgg,p (kN) 3.6 8.8 11.7 - - - hes (mm) 50 60 70 80 100 125
_ Cmin 250 60 70 80 100 150
YMcN 1.5
! Smin 100 100 160 200 220 300
VOgg,c (kN) 26 39 53 73 107 206
.YMc,V‘15
=
m
‘:?: _ g Concrete cone resistance
E .__' I ; Concrete strength 30 N/mm?2 Steel resistance
2 E : NRa,c = NOgqc fa - Ws- Wen £
> 55 0 DTN %
2
o
x
9 _ _
(Y hef (mm) 50 60 70 80 100 125 VRg,s (kN) 18.7 26.1 39.3 582 93.8 138.8
NOgq,c (kN) 94 123 155 189 264 36.9 Ymsy = 1-25
Ymen="15

Concrete pry-out failure

—  Steel resistance

VRd,cp = VoRd,cp * fB * lIJs N ‘ch,N

MR ¢ b 55
B - % ' o .
Sk NGRS BN
QY S &Y

Ngd,s (kN) 10.7 195 309 449 837 130.7 hef (Mmm) 50 60 70 80 100 125
Ymsn="15 VOgq,cp (kN) 94 245 309 377 528 738
Ymey =15
Ngg = min (Nrdp ; NRd,c ; NRas) VRa = min (Veyc ; VRa,s  VRd,cp )
BN = Nsq / Npg < 1 BV = Vsq/ VRa=1
BN +pV <12
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov o0 v
C16/20 0.81 C35/45 1.21 0~50 1.0 ‘
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2 180° | v
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0
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TRIGA Z (TYPE V)

Linc Coated Steel

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Spacing, s Reduction Factor Wy
Cracked and 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
W. 054+ S 100 0.83 0.78 0.74 0.71 0.67
s=w 6hes 125 0.92 0.85 0.80 0.76 0.71 0.67
Smin< S < Sern 150 1.00 0.92 0.86 0.81 0.75 0.70
_ 180 1.00 0.93 0.88 0.80 0.74
Ser,N = 3hef
: 210 1.00 0.94 0.85 0.78
Wy must be used for each spacing 240 1.00 0.90 0.82
influenced the anchors group 300 1.00 0.90
375 1.00

| Wen | INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N

Edge, ¢ Reduction Factor W¢
Cracked and non-cracked concrete

(%)
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=

50 0.75
S 60 0.85 0.75
70 0.95 0.83 0.75
80 1.00 0.92 0.83 0.75
W, n=025+05 . c 90 1.00 0.89 0.81
het 100 096 088 075
Cmin< € < CgrN
’ 120 1.00 1.00 0.85 0.73
Corn =15+ het 150 1.00  0.85
W, n must be used for each distance 170 0.93
influenced the anchors group 190 1.00

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢ v
Cracked and non-cracked concrete

Ws.cv 1.00 131 1.66 202 241 283 326 3.72 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor W ¢y
Cracked and non-cracked concrete

1.0 0.67 0.84 1.03 122 143 165 188 212 236 262 289 3.16
1.5 0.75 093 1.12 133 154 1.77 200 225 250 2.76 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 177 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 346 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 3.32 3.61 391
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 3.02 331 3.60 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
5.5 271 299 328 357 388 4.19 450
6.0 283 3.11 341 371 4.02 433 465

FOR OTHER CASE OF FASTENINGS

W oy= 3C+S7+Sy+S3+..... +Sp.q . [c
3ncmin /\I Cmin




TRIGA Z (TYPE V)

Stainless Steel (A4)

Performance Material Installation

Technical Data

Triga Z Min Max Min (0] Drill (6] (0] Total Max Ramset Drill bit
ik anchor | thick of | thick | Thread | depth | Drill bit Hole anchor | tighten | power type-size
{ [C o i, _
¥ h 7 depth | fixture | of base clearance | length | torque tool
i f
h h: material code
(mm) | (mm) (mm) | (mm) | (mm) | (mm) (mm) (mm) | (Nm)
hef Thix hmin d ho do df L Tinst

MATERIAL

Bolt M8-16: V6-10/10 50 10 100 M6 70 10 12 70 10 DD527 | R3 PLUS-10

Steel grade A4 V8-12/10 10 80

60 120 M8 80 12 14 25 DD527 | R3 PLUS-12

E V8-12/25 25 100
S:’ X\fsher. V10-15/25 70 25 140 M10 90 15 17 115 50 DD527 | R3 PLUS-15
:2> V12-18/25 80 25 160 M12 105 18 20 120 80 DD543 | R3 PLUS-18
o .
Y Sleeve:
; A4
- , Anchor Mechanical Properties
T Expansion cone:
g Ad STAINLESS STEEL A4 M6 M8 M10 M12
5 fuk (N/mm2) Min. tensile strength 800 800 800 800

Expansion sleeve:

Ad fyk (N/mm2) Yield strength 600 600 600 600
Seq,v (N'mm?2) Equivalent stressed cross-section 39.2 76.1 108.8 175.3
3 i i 12.7 1.2 62. 109.2

INSTALLATION W, (mm3) Elastic section modulus 3 3 9
MO%g, s (Nm) Characteristic bending moment 12.2 30.0 59.8 104.8
M (Nm) Recommended bending moment 5.8 124 24.8 43.5
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TRIGA Z (TYPE V)

Stainless Steel (A4)

Ultimate Loads (NRy,m. VRu,m) / Characteristic Loads (NRrk, VRk) in kN - Non cracked concrete

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size Mé M8 M10 M12 Anchor size M6 M8 M10 M12
het (mm) 50 60 70 80 VRu,m (kN) 29.5 41.4 77.1 74.1
NRy,m (kN) 18.4 24.6 42.6 45.4 VRi (kN) 23.8 34.4 64.2 66.1
Ngi (kN) 17.6 18.7 28.6 30.8

Design Loads (NR4, VRd) for one anchor without edge or spacing influence in kN

- Non cracked concrete

NRrd =

TENSILE @ Concrete strength 30 N/mm2

VRd =

SHEAR @ Concrete strength 30 N/mm2

Anchor size M6 M8 M10 M12 Anchor size M6 M8 M10 M12
hef (mm) 50 60 70 80 VR4 (kN) 17.9 25.9 48.3 49.7
NRg (kN) 117 125 191 205 Yms,v = 1-33

Ymen =15

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

- Non cracked concrete

NRrk VR
Nrec = ——%— Viee= ————
Ymen - YF NYSYERT:
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 Anchor size M6 M8 M10 M12
het (mm) 50 60 70 80 Viee (kN) 128 185 345 355
Niec (kN) 84 89 136 147 Ye=14
Ye=14 YMS’V =1.33
YMc,N =15
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TRIGA Z (TYPE V)

Stainless Steel (A4)

CC-Method - Non cracked concrete

TENSILE in kN

SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p ‘ fB

hef (mm)

NOgg,p (kN) - 1 1 .7 14.6 18.3

YMc,N =15

Concrete cone resistance
Concrete strength 30 N/mm?

NRd,c— NoRd,c fB w IIIc,N

Concrete edge resistance
Concrete strength 30 N/mm?2

VRd,c = VoRd,c ‘ fB ‘ fﬁ,V ° IIJs-c:,V

50 60
50 60 70 80
100 100 160 200
3.7 5.4 7.5 10.2

Steel resistance

het (mm) 50 60 70 80 VRa,s (kN) 16.2 236 369 452
NOgq,c (kN) 131 172 217 264 Yusy = 1-33
Ymen =15

Steel resistance

NRg s (Type V) (kN)
YMs,N =16

v

Ngd = min (Nrqp ; NRd,c ; Nra,s)
ﬁN:NSd/NRdS1

Concrete pry-out failure
Concrete strength 30 N/mm?2

VRdcp = VOrdcp o+ Ps* Wen

hes (mm) 50 60 70 80
VOz4,cp (KN) 13.1 343 433 529
Yme,v =15

v

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

—~———

PN +pV <12

- INFLUENCE OF CONCRETE

- INFLUENCE OF SHEAR LOADING DIRECTION

Concrete Grade fs Concrete Grade fs Angle § [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 i
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5

90~180 2.0




TRIGA Z (TYPE V)

Stainless Steel (A4)

Ultimate Loads (NRy,m, VRu,m) / Characteristic Loads (NRrk, VRk) in kN - Cracked concrete

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size Mé M8 M10 M12 Anchor size M6 M8 M10 M12
het (mm) 50 60 70 80 VRu,m (kN) 295 414 771 741
NRy,m (kN) 16.3 27.7 372 444 VRgi (kN) 23.8 344 642 66.1
Ngi (kN) 121 231 275 317

Design Loads (NRd4, VRd) for one anchor without edge or spacing influence in kN - Cracked concrete

NRrd =

TENSILE @ Concrete strength 30 N/mmz2

VRd =

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 Anchor size M6 M8 M10 M12
hes (mm) 50 60 70 80 VR4 (kN) 179 2569 483 497
NRq (kN) 8.1 154 183 21.1 YMs,V =1.33

Ymen =15

Recommended Loads (N;ec, Vrec) for one anchor without edge or spacing influence in kN

- Cracked concrete

0
©
o
T
o
2
<
—
<
o
2
<
T
3]
[ 1T]
=

NRk VRk
Nrec = N o Vrec Il E———
Ymen - YE Ymsv - VE

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm?2
Anchor size M6 M8 M10 M12 Anchor size M6 M8 M10 M12
het (mm) 50 60 70 80 Viec (KN) 128 185 345 355
Nyec (kN) 58 11.0 13.1 15.1 Ye=14
‘YF = 1 4 YMS,V = 133
Ymen =15
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TRIGA Z (TYPE V)

Stainless Steel (A4)

CC-Method - Cracked concrete

TENSILE in kN

SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

NRgg,p = NOgqp - s

hes (mm) 50 60 70 80
NO%gq, (kN) 3.6 6.6 1.7 -
YMc,N =15

Concrete cone resistance
Concrete strength 30 N/mm?

NRd,c = NoRd,c -fg- IIIs : IIIc,N

Concrete edge resistance
Concrete strength 30 N/mm?2

VRd,c = VoRd,c ‘ fB ‘ fﬁ,V ° IIJs-c:,V

50 60 70 80
50 60 70 80
100 100 160 200
2.6 3.9 5.3 7.3

Steel resistance

het (mm) 50 60 70 80 VRa,s (kN) 16.2 236 369 452
NOgg,c (kN) 94 123 1565 189 Ymsy =133
Ymen =15

Steel resistance

J o

NRg,s (kN) 10.0 182 288 420
YMs,N =16

v

Ngg = min (Nrd,p ; NRd,c ; NRd,s)
PN =Ngg/ Ngg=1

Concrete pry-out failure
Concrete strength 30 N/mm?2

VRd,cp = VoRd,cp : fB : IIIs : lp(:,N

hes (mm) 50 60 70 80
VO:4,cp (KN) 94 245 309 37.7
Yme,v =15

v

VRd = min (VRdc; VRd,s ; VRd,ep)
BV =Vsgq/ Vga=1

—~———

BN +pV =12

- INFLUENCE OF CONCRETE

- INFLUENCE OF SHEAR LOADING DIRECTION

Concrete Grade fs Concrete Grade fg Angle § [°] fov 50 v
C16/20 0.81 C35/45 1.21 0~50 1.0 i
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2 1807 | ; e
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0




TRIGA Z (TYPE V)

Stainless Steel (A4) 6/6

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Spacing, s Reduction Factor Wg
Cracked and 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
W05+ S 100 0.83 0.78 0.74 0.71
’ 6hy¢ 125 0.92 0.85 0.80 0.76
Smin< S < SerN 150 1.00 0.92 0.86 0.81
N 180 1.00 0.93 0.88
: 210 1.00 0.94
Wy must be used for each spacing 240 1.00

influenced the anchors group

n

o

| Wen | INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD 2

2

N Edge, c Reduction Factor W¢ N <

—

Cracked and non-cracked concrete S

. mMe M8 M0 M2 2

50 0.75 %

. 60 0.85 0.75 |

70 0.95 0.83 0.75 =
80 1.00 0.92 0.82 0.75
Wen=025+05 « h° 90 1.00 0.89 0.81
Comin < € < Cory of 100 0.96 0.88
120 1.00 1.00

Corn= 1.5« he

W, n must be used for each distance
influenced the anchors group

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢ v
Cracked and non-cracked concrete

Ws.cv 1.00 131 1.66 202 241 283 326 372 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor W ¢y
Cracked and non-cracked concrete

1.0 0.67 0.84 1.03 122 143 165 1.88 212 236 262 289 3.16
1.5 0.75 093 1.12 133 154 1.77 200 225 250 2.76 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 177 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 346 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 3.32 3.61 3.91
4.0 162 186 210 236 262 289 3.17 3.46 3.75 4.05
4.5 196 221 247 274 3.02 331 3.60 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
5.5 271 299 328 357 3.88 4.19 450
6.0 283 3.11 341 371 4.02 433 4.65

FOR OTHER CASE OF FASTENINGS

W oy= 3C+S;+Sy+S3+ ... +Sp.q . [c
3ncmin /\I Cmin
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TRIGA T (TYPE E)

Zinc Coated Steel | ¥

Torque controlled expansion anchor, made of zinc coated steel for use in cracked and
non-cracked concrete

Performance Material Installation

Technical Data

Triga Z Min Max Min (4] Drill (6] (6] Total Max | Ramset Drill bit
anchor | thick of | thick | Thread | depth | Drill bit Hole |anchor | tighten | power type-size
depth | fixture | of base clearance | length | torque tool

material code
(mm) | (mm) (mm) | (mm) | (mm) | (mm) (mm) | (mm) | (Nm)
ETA Option 1 hes tix Pimin d ho do ds L Tinst
n°® 05/0044 E6-10/50 50 50 100 M6 70 10 12 117 | 10 | DD527 | R3 PLUS-10
E8-12/20 20 99
E8-12/35 &5 114
E8-12/55 60 55 120 M8 80 12 14 134 25 DD527 | R3 PLUS-12
E E8-12/95 95 174
= E10-15/20 20 14
5 B 70 % 140 M10 90 15 17 129 50 DD527 | R3 PLUS-15
o E10-15/55 55 149
B E10-15/100 100 194
> E12-18/25 25 132
= MATERIAL E12-18/45 45 152
5 Threaded stud: E12-18/65 80 65 160 M12 105 18 20 179 80 DD543 | R3 PLUS-18
c:?: Steel grade 8.8 E12-18/100 100 207
E16-24/25 25 159
Hexagonal nut: E16-24/55 100 55} 200 M16 131 24 26 189 120 DD565 | R3 MAX-24
Steel grade 8.8 E16-24/100 100 234
E20-28/25 25 192
Washer: E20-28/60 125 60 250 M20 157 28 31 227 200 DD565 | R3 MAX-28
Steel E20-28/100 100 267
Sleeve:
Steel Anchor Mechanical Properties
, CARBON STEEL M6 [VE] M10 M12 M16  M20
E:::lnsmn cone. fuk (N/mm?2) Min. tensile strength 800 800 800 800 800 830
fyi (N/mm2) Yield strength 640 640 640 640 640 660
Coating: Seqe (MmM?2) Equivalent stressed 35.2 61.8 820 1041 1833 2773
Zinc electroplated (Sum) W, (mm3) Elastic section modulus 127 312 623 1092 2775 541.0
MOgy s (Nm) Characteristic bending moment 12.2 30.0 59.8 104.8 266.4 538.8
INSTALLATION M (Nm) Recommended bending moment 58 12.4 24.8 43.5 110.7 216.0
S
.:ﬁ
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TRIGA I (TYPE E)

Linc Goated Steel

Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN - Non cracked concrete

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm2

Anchorsize M6 M8 M10 M12 M16 M20  Anchor size M6 M8 M10 M12 M16 M20
het (mm) 50 60 70 80 100 125 VRum (kN) 220 288 474 62.7 127.6 149.5
NRu,m (kN) 200 303 505 59.8 1140 1368  Vpg(kN) 17.3 242 40.0 57.2 121.0 137.4
Ny (kN) 176 219 396 376 681 945

Design Loads (NRd4, VRd) for one anchor without edge or spacing influence in kN

- Non cracked concrete

TENSILE @ Concrete strength 30 N/mm?2

VRd =

SHEAR @ Concrete strength 30 N/mm2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
het (mm) 50 60 70 80 100 125 VR4 (kN) 13.8 19.4 320 458 96.8 109.9
NRgg (kN) 11.7 146 264 251 454 63.0 Yms,yv =125

Ymen =15

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

- Non cracked concrete

Nri Vrk
Nrec = Viee=
YmenN - YE Yms,v - Vr

TENSILE @ Concrete strength 30 N/mm?2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hef (mm) 50 60 70 80 100 125 Viec (kN) 99 138 229 327 69.1 785
Nyec (kN) 8.4 104 189 179 324 450 YF =14
Ye=14 Ymsy = 1.25
YmeN=15
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TRIGA Z (TYPE E)

Zinc Coated Steel | 3/6

CC-Method - Non cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

Concrete edge resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p ¢ fB

VRd,c = VoRd,c ‘ fB ¢ fﬁ,V * IIJs-c:,V

het (mm) 100 125
NOgq,p (kN) R 14.6 R R R R hes (mm) 50 60 70 80 100 125
YMc N=15 Cmin 50 60 70 80 100 150
' Smin 100 100 160 200 220 300
VOgg,c (kN) 3.7 5.4 7.5 10.2 150 287
YMc,V =15

=

m

?: Concrete cone resistance

JZ> Concrete strength 30 N/mm? Steel resistance

o 30 Cen T T

2 Nra.c = N, fg - Ws - Wen 3 ) e e

> ot S INAEAN

2

o

I

9 _ _

» hes (mm) 50 60 70 80 100 125 VRg,s (kN) 114 152 248 379 745 879
N°Rd,c (kN) 13.1 17.2 217 264 37.0 51.7 YMS V= 1.25
Ymen="15

. Concrete pry-out failure
Steel resistance

VRd,cp = VoRd,cp : fB : IIIs : lp(:,N

FayWod ST0oS Py

NRg,s (kN) 83.7 130.7 hef (mm) 50 60 70 80 100 125
Ymsn =15 VO:4,cp (kN) 13.1 343 433 529 739 103.3
Ymey =15
NRg = min (NRqp ; NRd,c ; NRd,s) VRd = min (VRgc; VRd,s : VRd,cp)
BN + pV<1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 ‘
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0
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TRIGA I (TYPE E)

Linc Goated Steel

Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (Nrk, VRk) in kN - Cracked concrete

TENSILE @ Concrete strength 30 N/mm2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
het (mm) 50 60 70 80 100 125 ViRum (KN) 220 28.8 474 627 127.6 149.5
NRu,m (kN) 166 223 366 553 974 124.6 Vi (kN) 17.3 242 40.0 57.2 121.0 137.4
Ny (kN) 12,7 163 292 403 774 99.1

Design Loads (NR4, VRd) for one anchor without edge or spacing influence in kN - Cracked concrete

NRk VRk
NRrd = VR4 =
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mm?2 SHEAR @ Concrete strength 30 N/mm?2 g
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20 5
hes (mm) 50 60 70 80 100 125 VR4 (kN) 13.8 194 32.0 458 96.8 109.9 <Zt
NRq (kN) 8.4 109 194 26.8 516 66.1 YMs,V =1.25 &'
YMc,N - 2
<
T
(3]
prr}
=

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

- Cracked concrete

NRik

Nyeo = 1K
o YMC,N ° YF

TENSILE @ Concrete strength 30 N/mm2

VR

Viee = ——&
o YMS,V . YF

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hes (mm) 50 60 70 80 100 125 Viec (kN) 99 13.8 229 327 69.1 785
Niec (kN) 6.0 7.8 139 19.2 369 472 'YF =14

Ye=14 Yms,y =125

Ymen=15
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TRIGA Z (TYPE E)

Linc Goated Steel

CC-Method - Cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

Concrete edge resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p ‘ fB

VRd,c = VoRd,c ‘ fB ¢ fﬁ,V * IIJs-c:,V

hes (mm) 100 125
NOgg,p (kN) 3.6 8.8 11.7 - - - hes (mm) 50 60 70 80 100 125
_ Cmin 250 60 70 80 100 150
YMc,N 1.5
Smin 100 100 160 200 220 300
VOgg,c (kN) 26 39 53 73 107 206
.YMc,V‘15
=
m
2 _ g Concrete cone resistance
JZ’ .__' I ; Concrete strength 30 N/mm?2 Steel resistance
- SR Nga,c = NOgac - fg - Ws - Wen ®
> 55 0 DTN %
2
o
I
9 _ _
2 hes (mm) 50 60 70 80 100 125 VRg,s (kN) 11.4 152 248 379 745 879
NO%gq,c (kN) 94 123 155 189 264 36.9 Ymsy = 1-25
Ymen="15

Concrete pry-out failure

—  Steel resistance

VRd,cp = VoRd,cp : fB : IIIs : lp(:,N

9 oy
Ta :
AELY foy _-‘. 5 _°°la.‘

NRg,s (kN) 10.7 195 309 449 837 130.7 hef (mm) 50 60 70 80 100 125
Ymsn="15 VOR4,cp (kN) 94 245 309 377 528 738
Ymeyv =15
Ngg = min (Nrdp ; NRd,c ; NRa,s) VRa = min (Veyc ; VRa,s  VRd,cp )
BN = Ngg / Ngq S 1 BV =Vsq/ Vras1
BN + BV <1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov o0 v
C16/20 0.81 C35/45 1.21 0~50 1.0 ‘
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2 1807 | o
C30/37 1.10 C50/60 1.40 80 15
90~180 2.0
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TRIGA I (TYPE E)

Linc Coated Steel

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Spacing, s Reduction Factor Wy
Cracked and 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
W. 054+ S 100 0.83 0.78 0.74 0.71 0.67
s=w 6hes 125 0.92 0.85 0.80 0.76 0.71 0.67
Smin< S < Sern 150 1.00 0.92 0.86 0.81 0.75 0.70
s =3h 180 1.00 0.93 0.88 0.80 0.74
er,N = ef
: 210 1.00 0.94 0.85 0.78
Wy must be used for each spacing 240 1.00 0.90 0.82
influenced the anchors group 300 1.00 0.90
375 1.00
- INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
N Edge, ¢ Reduction Factor W¢

Cracked and non-cracked concrete

(%)
[
o
T
o
2
<
-
<
e
Z
<
T
o
1T]
=

50 0.75
S 60 0.85 0.75
70 0.95 0.83 0.75
80 1.00 0.92 0.82 0.75
W, n=025+05 . c 90 1.00 0.89 0.81
het 100 096 088 075
Cmin< € < CgrN
’ 120 1.00 1.00 0.85 0.73
Corn =15+ het 150 1.00  0.85
W, n must be used for each distance 170 0.93
influenced the anchors group 190 1.00

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢ v
Cracked and non-cracked concrete

Ws.cv 1.00 131 1.66 202 241 283 326 3.72 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor W ¢y
Cracked and non-cracked concrete

1.0 0.67 0.84 1.03 122 143 165 1.88 212 236 262 289 3.16
1.5 0.75 093 1.12 133 154 1.77 200 225 250 2.76 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 1.77 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 346 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 3.32 3.61 391
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 3.02 331 3.60 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
5.5 271 299 328 357 388 4.19 450
6.0 283 3.11 341 371 4.02 433 4.65

FOR OTHER CASE OF FASTENINGS

W oy= 3C+S7+Sy+S3+..... +Sp.q . [c
3ncmin /\I Cmin
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TRIGA Z (TYPE E)

Stainless Steel (A4) 16

Performance Material Installation

Technical Data

Triga Z Min Max Min (%] Drill (6] (0] Total Max Ramset Drill bit
()i &\T\D anchor | thick of | thick | Thread | depth | Drill bit Hole | anchor | tighten | power | type-size
Tinst depth | fixture | of base clearance | length | torque tool
material code
(mm) | (mm) (mm) | (mm) | (mm) | (mm) (mm) (mm) | (Nm)
MATERIAL Nt trix Pimin d ho do ds L Tinst
Threaded stud: E8-12/45 60 45 120 M8 80 12 14 124 25 DD527 | R3 PLUS-12
Steel grade A4 E10-15/45 | 70 | 45 | 140 | M10 | 90 15 17 139 | 50 | DD527 |R3PLUS-15
E Hexagonal nut: BI85 o | te0 | wiz | 108 | s 20 221 o0 | bsas | R3PLUSI8
I Steel grade A4 E12-18/45 45 152
5 E16-24/25 95 25 200 M16 130 24 26 157 120 DD565 | R3 MAX-24
o Washer:
2 A4
g AL STAINLESS STEEL A4 M6 M8 M10 M12 M16
7 fuk (N/mmz2) Min. tensile strength 700 700 700 700 700
Expansion cone: fi (N/mm?2) Yield strength 350 350 350 350 350
Ad Seq,e (N/mmz2) Equivalent stressed cross-section 352 618 820 104.1 1833
Expansion sleeve: W, (mm3) Elastic section modulus 39.2 312 623 1092 2775
A4 MO%g, s (Nm) Characteristic bending moment 106 262 523 91.7 2331
M (Nm) Recommended bending moment 44 109 218 382 97.1
INSTALLATION

"'
- )

~ o
3o M-@c?%
> 5F
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TRIGA  (TYPE E)

Stainless Steel (A4)

Ultimate Loads (NRy,m. VRu,m) / Characteristic Loads (NRrk, VRk) in kN - Non cracked concrete

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mmz2

Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hef (mm) 50 60 70 80 95 VRu,m (kN) 193 252 415 549 111.7
NRu,m (kN) 184 246 426 454 706 Vi (kN) 16.1 21.0 345 457 93.1

NRgy (kN) 176 187 286 308 61.6

Design Loads (NRd, VRd) for one anchor without edge or spacing influence in kN

- Non cracked concrete

NRrk VR
NRd = —~ VRd = T
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mmz2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hef (mm) 50 60 70 80 95 VRg (kN) 80 105 173 228 465
Ngg (kN) 117 125 191 205 342 Yivis,y = 2.00

YMc,N = 1.5 for M6 to M12
YMC,N = 1.8 for M16
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Recommended Loads (N;ec, Vrec) for one anchor without edge or spacing influence in kN

- Non cracked concrete

NRrk VR
Nrec = o Vrec = N
Ymen - YF Yms,v - YF

TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hes (mm) 50 60 70 80 95 Viec (kN) 57 75 123 163 332
Nrec (kN) 84 89 136 147 244 Ye=14
YF = 1 4 YMS,V = 200

YMc,N = 1.5 for M6 to M12
YMc,N = 1.8 for M16
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TRIGA T (TYPE E)

Stainless Steel (A4) 3/6

CC-Method - Non cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?2

Concrete edge resistance
Concrete strength 30 N/mm?2

NRd,p = NoRd,p N fB VRd,c = VoRd,c ‘ fB ‘ fﬁ,V * IIJs-c:,V

hes (mm) 50 60 70 80 95
NOgg,p (kN) - 117 146 183 -
Yme,n = 1.5 for M6 to M12

Yme,n = 1.8 for M16

50 60 70 80 100
50 60 70 80 100
100 100 160 200 220
3.7 5.4 7.5 10.2 15.0

E Concrete cone resistance

< Concrete strength 30 N/mm? e - Steel resistance

= o B & %4

Q Nrgc = NOgyc-fa* Ws Wen E X2

-

>

2

e

2 ES S

- hes (mm) 50 60 70 80 95 VRq,s (kN) 6.3 8.3 13.6  20.7 40.7
NOgq c (kN) 131 172 217 264 285 Y.V = 2.00

YMc,N = 1.5 for M6 to M12
YmeN = 1.8 for M16

Concrete pry-out failure

Steel resistance Concrete strength 30 N/mm?2

VRd,cp = VoRd,cp : fB : IIIs : lp(:,N

] 5 FalDog oo B

NRa,s (kN) 58 10.6 168 244 459 hes (mm) 50 60 70 80 95
Yms,N =24 VOd,cp (kN) 131 343 433 529 684
Ymeyv =15
NRg = min (NRqg,p ; NRd,c ; NRd,s) VRd = min (VRg,c; VRd,s : VRd,cp)
BN=NSd/NRdS1 |3V=V3d/VRd51
BN +BVS1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 ‘
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0
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TRIGA I (TYPE E)

Stainless Steel (A4)

Ultimate Loads (NRy,m, VRu,m) / Characteristic Loads (NRrk, VRk) in kN - Cracked concrete

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mmz2

Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hef (mm) 50 60 70 80 95 VRu,m (kN) 193 252 415 549 111.7
NRu,m (kN) 16.3 27.7 372 444 615 Vi (kN) 16.1 21.0 345 457 93.1
NRgy (kN) 12.1 23.1 275 317 418

Design Loads (NR4, VRd) for one anchor without edge or spacing influence in kN - Cracked concrete

NRk VRk
NRd = T~ VRd =
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mmz2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hef (mm) 50 60 70 80 95 VR (kN) 80 105 173 228 465
Ngg (kN) 81 154 183 211 232 Y,y = 2.00

YMc,N = 1.5 for M6 to M12
YMC,N = 1.8 for M16
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Recommended Loads (N;ec, Vrec) for one anchor without edge or spacing influence in kN

- Cracked concrete

NRrk VR
Nrec = Viee= ————
Ymen - YF Ymsv - YF
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
het (mm) 50 60 70 80 95 Viec (kN) 57 75 123 163 332
Nyec (kN) 58 11.0 131 151 16.6 Ye=14
YF = 1 4 YMS,V = 200

YMc,N = 1.5 for M6 to M12
YMc,N = 1.8 for M16

133



TRIGA T (TYPE E)

Stainless Steel (A4) 5/6

CC-Method - Cracked concrete

TENSILE in kN SHEAR in kN

Pull-out resistance
Concrete strength 30 N/mm?

Concrete edge resistance
Concrete strength 30 N/mm?2

NRggp = N0y, - fe Vide = VOrac fa-fov - Wecv

hes (mm) 50 60 70 80 95
NOgq, (kN) 36 66 117 - :
Yme,n = 1.5 for M6 to M12

Yme,n = 1.8 for M16

50 60 70 80 95
50 60 70 80 100
100 100 160 200 220
2.6 3.9 53 7.3 10.7

E : g Concrete cone resistance

§ i\ I s Concrete strength 30 N/mm? =2 Steel resistance

Z Y

Q A0 Nra,c = NOrqc - fa* Ws - Wen #

[ R AR

>

2

(7]

5 _ _

2 hes (mm) 50 60 70 80 95 VRa,s (kN) 6.3 83 13.6 207 407
NOggc (kN) 94 123 155 189 204 Yms,V = 2.00

YMc,N = 1.5 for M6 to M12
YMG,N = 1.8 for M16

Concrete pry-out failure

Steel resistance Concrete strength 30 N/mm?2

VRd,cp = VoRd,cp : fB : IIIs : lp(:,N

] 5 FalDog oo B

NRg,s (kN) 5.8 10.6 16.8 244 459 hes (mm) 50 60 70 80 95
Yms,n =24 VOd,cp (kN) 94 245 309 377 488
Ymeyv =15
NRg = min (NRqp ; NRd,c ; NRd,s) VRd = min (VRg,c; VRd,s ; VRd,cp)
ﬁN:NSd/NRdS'l BV:VSd/VRdS'I
BN +BVS 1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 3
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0
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TRIGA I (TYPE E)

Stainless Steel (A4) 6/6

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Spacing, s Reduction Factor Wg
Cracked and 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
W. 054+ S 100 0.83 0.78 0.74 0.71 0.67
ST Tehg 125 0.92 0.85 0.80 0.76  0.71
Smin< S < Ser 150 1.00 0.92 0.86 0.81 0.75
s =3h 180 1.00 0.93 0.88 0.80
er,N = ef
’ 210 1.00 0.94 0.85
Wy must be used for each spacing 240 1.00 0.90
influenced the anchors group 300 1.00
<£
- INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD %
S
N Edge, c Reduction Factor W¢ N <
Cracked and non-cracked concrete g
. Me M8 M0 M2 M6 2
50 0.75 %
. 60 085  0.75 |
70 095 083 075 =
80 1.00 0.92 0.82 0.75
Wen=025+05 . : 90 1.00 0.89 0.81 0.72
Cmin < € < Corn of 100 096 088 078
Con= 1.5 + hgt 120 1.00 1.00 0.88
145 1.00

W, n must be used for each distance
influenced the anchors group

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢ v
Cracked and non-cracked concrete

Ws.cv 1.00 131 1.66 202 241 283 326 372 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor W ¢y
Cracked and non-cracked concrete

1.0 0.67 0.84 1.03 122 143 165 188 212 236 262 289 3.16
1.5 0.75 093 1.12 133 1.54 1.77 200 225 250 2.76 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 177 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 346 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 3.32 3.61 3.91
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 3.02 331 3.60 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
5.5 271 299 328 357 388 4.19 450
6.0 283 3.11 341 371 4.02 433 4.65

FOR OTHER CASE OF FASTENINGS

W oy= 3C+S7+Sy+S3+..... +Sp.q . [c
3ncmin /\I Cmin
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