TRUBOLT

Linc Goated Steel

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

Performance Material Installation

Technical Data

Minimum anchor depth Maximum anchor depth
Min Max Min Min Max Max Min Min (4] @ | Total | Max | Ramset| Drill bit
TRUBOLT | anchor | thick of | drill | thick | anchor | thick of | drill | thick |Thread|Drill bit| rod |tighten| power | type-size
depth | fixture | depth |of base| depth | fixture | depth |of base length | torque |  tool
material material code
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Nm)
Netmin | Tix Mo Bmin | Nefmac |t No ' hiin d ho L Tt
= T06055 8 - - - - 55}
‘E Pre-assembled anchor T06085 30 38 45 70 0 28 55 85 6 6 85 10 | DD527 | PLUS-6
- T06120 73 63 120
2 MATERIAL 108065 0 S I 65
; Bolt M8-20: T08090 35 35 50 75 22 8 8 90 20 | DD527 | PLUS-8
cz) Cold formed Carbon Steel T08120 65 18 52 6 100 120
g T10075 10 - - R R 75
‘:’U’ gloelzvgrmed Carbon Steel T10090 42 25 60 90 17 10 10 90 35 | DD527 | PLUS-10
T10120 55 %0 | 47 | B | 100 120
Washer: T12080 8 _ - ] ] 80
Steel T12100 21 _ - ) ) 100
Hexagonal nut: T12120 50 43 70 | 100 23 12 | 12 | 120 | 50 | DD527 | PLUS-12
Steel strength grade 6 T12140 61 70 4 95 | 145 140
Coating: T12180 101 81 180
Zinc electroplated (5um) Uil 3 - ) - - 102
T16125 o | 7w | s | - ) - - 16 | 16 | 2 | 155 | DD543 | PLUS6
INSTALLATION T16150 46 26 150
: T16175 7 84 | g, | M5 | T 175
T20120 7 ] - ] ] 120
T20160 78 37 105 148 12 20 20 160 | 220 | DD543 | PLUS-20
T20215 92 103 67 | 130 | 195 200
CARBON STEEL M6 M3 M10 M12 M16 M20
fuk (N/mm2) Min. tensile strength 570 540 470 410 370 450
fyk (N/mm2) Yield strength 460 430 380 330 290 360
As (mm?2) Stressed cross-section 20.1 36.6 58.0 84.3 157.0 245.0
We (mm3) Elastic section modulus 12.7 31.2 62.3 109.2 2775 5409
MOg, s (Nm) Characteristic bending moment 9 22 45 79 166 325
M (Nm) Recommended bending moment 3.7 9.0 18.4 32.2 67.8 132.7
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TRUBOLT

Linc Goated Steel

Ultimate Loads (NRuy,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
Minimum anchorage depth VRu,m (kN) 7.1 123 169 214 36.0 56.1
het (mm) 30 35 42 50 64 78 Vpi (kN) 57 98 135 17.1 28.8 449
Ngu,m (kN) 93 125 202 246 40.7 56.3

NRgy (kN) 53 98 135 19.2 313 393

Maximum anchorage depth

hes (mm) 40 48 50 70 84 103

Ngy,m (kN) 123 19.0 21.1 43.0 47.2 685

NRgy (kN) 6.2 13.7 17.9 271 416 615

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

(2]

S

Nrk VR I

NRd = VRd = (&]

Yme,N Yms,v z

TENSILE SHEAR @ Concrete strength 30 N/mm?2 =

(&)

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20 >

Minimum anchorage depth VR4 (kN) 38 65 90 114 192 299 g

hes (mm) 30 35 42 50 64 78 YMS,V =15 g
NRg (kN) 29 66 90 128 209 26.2

Maximum anchorage depth

hef (mm) 40 48 50 70 84 103
NRgg (kN) 34 91 119 180 278 41.0
Ymen = 1815

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

NRrk VR
Nrec = N Vrec = N N
YMc,N : YF YMs,V : YF

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm?2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
Minimum anchorage depth Viec (kN) 27 47 64 81 137 214
hes (mm) 30 35 42 50 64 78 Ye=14
N;ec (kN) 2.1 47 64 92 149 187 YMs,V =15

Maximum anchorage depth

hes (mm) 40 48 50 68 84 103
Niec (kN) 25 65 85 129 198 293
Ye=14

Ymen = 1815
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TRUBOLT

Linc Goated Steel

3/4

CC-Method

TENSILE in kN SHEAR in kN

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

Concrete edge resistance
Concrete strength 30 N/mm?2

Nggp = NOgqp - fg - fr VRa,e = VOrac fe* fov - Pscv

Minimum anchorage depth _

hes (Mmm) 30 35 42 50 64 78 Minimum anchorage depth
N, (kN) 29 66 9.0 128 209 26.2 het (mm) 30 35 42 50 64 78
Maximum anchorage depth Cmin 40 55 65 100 100 115
hes (mm) 40 48 50 70 84 103 Smin 40 55 75 78 100 115
NO%q,p (kN) 34 91 119 180 27.8 41.0 VORq,c (kN) 20 36 51 106 121 16.7

YMc N=18/15 Maximum anchorage depth
' het (mm) 40 48 50 70 84 103
Cmin 45 60 65 85 110 125
Concrete cone resistance Smin 40 50 55 /5 95 100
Conorete strength 30 N/mm? VOga,c (kN) 25 43 53 89 148 200

YMc,V =15

NRy,c = N0, fa - fr- Ws - Wen )
Steel resistance

Minimum anchorage depth -
hes (mm) 30 3 42 50 64 78

NOgq c (kN) 51 64 84 109 157 21.2

|
| w

: VRd,s (kN) 38 65 90 114 192 299
Maximum anchorage depth YM v=15
hes (mm) 40 48 50 70 84 103 S
NoRd,c(kN) 7.8 10.2 109 18.0 23.7 32.1 c ) i
YMc,N =1.8 oncrete pry-out failure

Concrete Strength 30 N/mm?2

VRd,cp = VoRd,cp * fB * lIJs * lI"c,N

Steel resistance
Minimum anchorage depth

hes (mm) 30 35 42 50 64 78
VOgg,cp (KN) 6.1 76 10.0 13.0 37.8 50.8
Maximum anchorage depth
hes (mm) 40 48 50 70 84 103
NRg,s (kN) 13.2 18.2 23.0 38.7 735 VOg4,cp (KN) 9.3 123 13.0 432 56.8 77.1
Ymsn=15 Ymeyv =15
v
NRq = min (NRg,p ; NRd,c ; NRa,s) VRd = min (VRdc; VRd,s; VRd,cp)
BN:NSd/NRdS'l ﬁv:VSd/VRdS'I
PN+ pfV<=<1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fgs Concrete Grade fs Angle B [°] 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 1.2 180° | L
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0

__f INFLUENCE OF EMBEDMENT DEPTH

fr= (h ) where: hef min < hact S hef,max
ef,min



TRUBOLT

Linc Goated Steel

CC-Method
W  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
Spacing, s Reduction Factor Wy Spacing, s Reduction Factor Wg
N
Minimum anchorage depth Maximum anchorage depth
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
30 0.69 45  0.69
40 0.72 0.69 55 0.73 0.69
$ 50 0.78 0.74 0.70 60 0.75 0.71 0.70
60 0.83 0.79 0.74 0.70 80 0.83 0.78 0.77 0.69
Ws=05+ 6: 75 0.92 0.86 0.81 0.75 0.70 95 0.90 0.83 0.82 0.73 0.69
of 90 1.00 0.93 0.86 0.80 0.73 0.69 1156 0.98 0.90 0.88 0.77 0.73
Smin < $ < Sory 105 1.00 0.92 0.85 0.77 0.72 120 1.00 0.92 0.90 0.79 0.74 0.69
ScrN = 3het 125 1.00 0.92 0.83 0.77 145 1.00 098 0.85 0.79 0.73
W, must be used for each spacing 150 1.00 0.89 0.82 150 1.00 0.86 0.80 0.74
influenced the anchors group 195 1.00 0.92 210 1.00 0.92 0.84
235 1.00 250 1.00 0.90
310 1.00

Wen  INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
N Edge, ¢ Reduction Factor W¢ N Edge, ¢ Reduction Factor W¢ N
Minimum anchorage depth Maximum anchorage depth
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
/ 40  1.00 50 0.87
& 55 1.00 60 1.00 0.87
75 1.00 63 0.90 0.87
¢ 100 1.00 1.00 70 0.97 0.94
WPen=023+051. 4~ 115 1.00 72 1.00 0.96
Cmin < € < CorN W, nmin = 1.0, no reduction is permitted 75 1.00
Cern= 1.5« hes 88 0.87
105 1.00 0.87
W, n must be used for each distance 110 0.90
influenced the anchors group 126 1700 085
155 1.00

lIIs-c,V

FOR SINGLE ANCHOR FASTENING

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

Reduction Factor Wg_c v
Non-cracked concrete

CCA 1.0 12 14 16 18 20 22 24 26 28 30 32
min
Wsev 1.00 131 166 202 241 283 326 372 419 469 520 572
FOR 2 ANCHORS FASTENING Reduction Factor Wg_c,y
Non-cracked concrete
1.0 12 14 16 18 20 22 24 26 28 30 32
1.0 0.67 0.84 103 122 143 165 1.88 212 236 262 2.89 3.16
1.5 0.75 093 1.12 133 154 177 200 225 250 2.76 3.03 3.31
2.0 083 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 3.61
3.0 1.00 1.20 142 1.64 1.88 212 237 263 290 3.18 3.46 3.76
3.5 1.30 152 1.75 1.99 224 250 276 3.04 332 361 391
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 302 331 360 390 4.20
5.0 233 259 287 3.15 344 374 404 435
5.5 271 299 328 357 388 4.19 450
6.0 2.83 3.11 341 371 402 433 465
FOR OTHER CASE OF FASTENINGS
W, y= 3C+S7+Sy+S3+..... +Spq [

3ncmin
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TRUBOLT

Stainless Steel (SUS316)

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

Performance Material Installation

Technical Data

Minimum anchor depth Maximum anchor depth
Min Max Min Min Max Max Min Min (4] @ | Total | Max | Ramset| Drill bit
TRUBOLT | anchor | thick of | drill | thick | anchor | thick of | drill | thick |Thread|Drill bit| rod |tighten| power | type-size
depth | fixture | depth |of base| depth | fixture | depth |of base length | torque |  tool
material material code
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Nm)
hef,min tfiX ho hmin hef,max tfix ho hmin d ho L Tinst
= T06055SS 8 - 55)
CITI) 70608555 30 a3 45 70 40 ) 55 85 6 6 10 DD527 | PLUS-6
I Pre-assembled anchor 5 8 8
- T08065SS 10 - - - - 65
§ T08090SS 35 35 50 75 22 8 8 90 20 DD527 | PLUS-8
- MATERIAL 48 65 100
> Bolt M8-20: T08120SS 65 52 120
cz) SUS316 T10075SS 10 - - - - 75
I
o T10090SS 42 25 60 90 17 10 10 90 35 DD527 | PLUS-10
= Sleeve: 50 65 | 100
Cold formed SUS316 T1012088 % 4 120
T12080SS 8 - - - - 80
asher 11210088 50 ?! 70 00 ’ ) ’ - 12 12 100 50 DD527 | PLUS-12
1 -1
SUS316 T12120SS 43 23 120
70 14!
Hexagonal nut: T121408S 61 n | %® ° 140
SUS316 T16100SS 8 - - _ - 100
T16125SS 21 _ - _ R 125
64 90 128 16 16 155 | DD543 | PLUS-16
T16150SS 46 26 150
T16175SS 71 8 51 1% 178 175
INSTALLATION T20120SS 7 N - N - 120
78 105 148 20 20 220 | DD543 | PLUS-20
: T20160SS 37 103 12 130 195 160

Anchor Mechanical Properties

STAINLESS STEEL M6 M3 M10 M12 M16 M20
fuk (N/mm2) Min. tensile strength 590 600 600 600 600 600
fyk (N/mma2) Yield strength 470 480 480 480 480 480
A (mm?2) Stressed cross-section 20.1 36.6 58.0 84.3 157.0 245.0
W, (mm3) Elastic section modulus 12.7 31.2 62.3 109.2 277.5 540.9
MOg, s (Nm) Characteristic bending moment 9 22 45 79 166 325
M (Nm) Recommended bending moment 3.7 9.0 18.4 32.2 67.8 132.7
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TRUBOLT

Stainless Steel (SUS316)

Ultimate Loads (NRuy,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
Minimum anchorage depth VRu,m (kN) 50 98 169 236 584 91.1
het (mm) 30 35 42 50 64 78 Vpi (kN) 40 7.8 135 189 46.7 729
Ngu,m (kN) 93 120 17.9 263 27.7 420

NRgy (kN) 38 74 103 202 221 343

Maximum anchorage depth

hes (mm) 40 48 50 70 84 103

Ngy,m (kN) 11.7 182 21.3 27.0 55.0 65.7

NRgy (kN) 6.1 126 128 224 41.0 456

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

n
S
Nri VR I
NRra = VRa = (3]
Yme,N Yms,v Z
TENSILE SHEAR @ Concrete strength 30 N/mm?2 =
(&)
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20 >
Minimum anchorage depth VR4 (kN) 27 52 90 126 31.1 486 %
hes (mm) 30 35 42 50 64 78 YMS,V =15 g
NRg (kN) 21 44 57 11.2 123 19.1
Maximum anchorage depth
hes (mm) 40 48 50 70 84 103
NRgq (kN) 34 70 71 124 228 253
YMc,N =18

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

NRrk VR
Nrece= ———— Viec= ————
YMc,N : YF YMs,V : YF

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm?2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
Minimum anchorage depth Viec (kN) 19 37 64 90 222 347
hes (mm) 30 35 42 50 64 78 Ye=14
N;ec (kN) 15 29 41 80 88 136 YMs,V =15
Maximum anchorage depth
hes (mm) 40 48 50 68 84 103
Nyec (KN) 24 50 51 89 163 18.1
Yp=14
YMc,N =18
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TRUBOLT

Stainless Steel (SUS316)

3/4

CC-Method

TENSILE in kN SHEAR in kN

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

Concrete edge resistance
Concrete strength 30 N/mm?2

Nggp = NOgqp - fg - fr VRa,e = VOrac fe* fov - Pscv

Minimum anchorage depth _

hes (Mmm) 30 35 42 50 64 78 Minimum anchorage depth
NOgg,p (kN) 21 41 57 11.2 123 191 hes (mm) 30 35 42 50 64 78
Maximum anchorage depth Cmin 40 55 65 100 100 115
hes (mm) 40 48 50 70 84 103 Smin 40 55 75 78 100 115
NOgy,, (kN) 34 70 7.1 124 228 253 VO, (kN) 20 36 51 106 121 167
YMc N=18 Maximum anchorage depth
' he (mm) 40 48 850 70 84 103
Cmin 45 60 65 85 110 125
C ‘ ist Smin 40 50 55 75 95 100
Conarats stranth 30 Njmm? Vogq,c (kN) 25 43 53 89 148 200
YMc,V =15

NRy,c = N0, fa - fr- Ws - Wen )
Steel resistance

Minimum anchorage depth -
hes (mm) 35 42 50 64 78

|
| w

30
L 5.1
“Nn::{:r::':n”anchoragedepth 64 84 109 157 212 VRa,s (kN) 27 52 90 126 31.1 486
0 =15
hes (mm) “Y 48 B0 70 84 103 s,y
NOgg,c (kN) " 7102 109 18.0 23.7 32.1 c .
_ te pry-out failure
YMG,N =18 oncre

Concrete Strength 30 N/mm?2

VRd,cp = VoRd,cp ‘ fB * lIJs * lI"c,N

Steel resistance
Minimum anchorage depth

hes (mm) 30 35 42 50 64 78
VOgg,cp (KN) 6.1 76 10.0 13.0 37.8 50.8
Maximum anchorage depth
hes (mm) 40 48 50 70 84 103
NRg,s (kN) 14.6 23.2 33.7 62.8 98.0 VOg4,cp (KN) 9.3 123 13.0 432 56.8 77.1
Ymsn=15 Ymeyv =15
v
NRq = min (NRg,p ; NRd,c ; NRa,s) VRd = min (VRdc; VRd,s ; VRd,cp )
BN:NSd/NRdS'l ﬁv:VSd/VRdS'I
PN +pfV<1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle B [°] 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 1.2 180° | L
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0

__f INFLUENCE OF EMBEDMENT DEPTH

fr= (h ) where: hef min < hact S hef,max
ef,min



TRUBOLT

Stainless Steel (SUS316)

CC-Method
W  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
Spacing, s Reduction Factor Wy Spacing, s Reduction Factor Wg
N
Minimum anchorage depth Maximum anchorage depth
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
35 0.69 45  0.69
40 0.72 0.69 55 0.73 0.69
$ 50 0.78 0.74 0.70 60 0.75 0.71 0.70
60 0.83 0.79 0.74 0.70 80 0.83 0.78 0.77 0.69
Ws=05+ 6: 75 0.92 0.86 0.80 0.75 0.70 95 0.90 0.83 0.82 0.73 0.69
of 90 1.00 0.93 0.86 0.80 0.73 0.69 1156 0.98 0.90 0.88 0.77 0.73
Smin < $ < Sory 105 1.00 0.92 0.85 0.77 0.72 120 1.00 0.92 0.90 0.79 0.74 0.69
ScrN = 3het 125 1.00 0.92 0.83 0.77 145 1.00 098 0.85 0.79 0.73
W, must be used for each spacing 150 1.00 0.89 0.82 150 1.00 0.86 0.80 0.74
influenced the anchors group 195 1.00 0.92 210 1.00 0.92 0.84
235 1.00 250 1.00 0.90
310 1.00

Wen | INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD
N Edge, ¢ Reduction Factor W¢ N Edge, ¢ Reduction Factor W¢ N
Minimum anchorage depth Maximum anchorage depth
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
/ 40  1.00 50 0.87
a 55 1.00 60 1.00 0.87
75 1.00 63 0.90 0.87
¢ 100 1.00 1.00 70 0.97 0.94
WPen=023+051. 4~ 115 1.00 72 1.00 0.96
Cmin < € < CorN W, n,min = 1.0, no reduction is permitted 75 1.00
Corn =15+ hg 88 0.87
105 1.00 0.87
W, n must be used for each distance 110 0.90
influenced the anchors group 126 1700 085
155 1.00

lIIs-c,V

FOR SINGLE ANCHOR FASTENING

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

Reduction Factor Wg.c v
Non-cracked concrete

CCA 1.0 12 14 16 18 20 22 24 26 28 30 32
min
Wsev 1.00 131 166 202 241 283 326 372 419 469 520 572
FOR 2 ANCHORS FASTENING Reduction Factor Wg_c,y
Non-cracked concrete
1.0 12 14 16 18 20 22 24 26 28 30 32
1.0 0.67 0.84 103 122 143 165 1.88 212 236 262 2.89 3.16
1.5 0.75 093 1.12 133 154 177 200 225 250 276 3.03 3.31
2.0 083 1.02 122 143 1.65 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 177 200 225 250 277 3.04 332 3.61
3.0 1.00 120 142 1.64 1.88 212 237 263 290 3.18 3.46 3.76
3.5 1.30 152 175 1.99 224 250 276 3.04 332 361 391
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 302 331 360 390 4.20
5.0 233 259 287 3.15 344 374 404 435
5.5 271 299 328 357 388 4.19 450
6.0 2.83 3.11 341 371 402 433 465
FOR OTHER CASE OF FASTENINGS
W, y= 3C+S7+Sy+S3+..... +Sp.q [

3ncmin
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