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Installation in G30 Reinforced Concrete

Design Embedment Depth Ly, rqd and Design Tensile Load Table NRrq

Rebar @ (mm) 10 12 13 16 20 25 28 32 40
Hole @ (mm) 13-14 15-16 16-18 20-22 25-28 30-32 35-38 40-42 50-52
Design Yield, Nrq (kN) 31.4 45.2 53.1 80.4 125.7 196.3 246.3 321.7 502.7
Lp,rqd (MmM) 140 165 180 220 275 340 385 515 725
n = Ly qq/ Rebar @ 14 14 14 14 14 14 14 17 19
Min Edge Distance (mm) 50 55 55 60 65 75 80 85 95
Min Spacing Distance (mm) 55 65 70 85 105 130 150 170 210
Lp (mm) NRg (kN)
100 231
110 254
120 27.7 33.2
125 28.9 34.6
130 30.0 36.0 39.0
140 32.3 38.8 42.9
145 40.2 43.5
160 44.3 48.0 59.1
165 45.7 49.5 61.0
180 54.0 66.5
190 70.2
200 73.9 92.4
205 75.7 94.7
220 81.3 101.6
250 115.4 144.3
255 117.8 147.2
275 127.0 168.7
280 161.6 181.0
315 181.8 203.6
320 184.7 206.9 200.6
340 196.3 219.8 213.2
360 232.7 225.7
385 248.9 241.4
395 247.6
400 250.8 278.8
440 275.9 306.7
485 304.1 338.1
515 322.9 359.0
570 397.4
595 414.8
650 453.1
725 505.4
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Safety Factor for bond Yg = 1.8

Safety Factor for Concrete Ypen = 1.5

Safety Factor for Steel Ypsn = 1.15

Tensile development length Ly using Epcon G5:
where the Frg < NRgs:

3 Lb,rqd) (FRd )
Lb_( fa NRd,s

fs INFLUENCE OF CONCRETE

Concrete Grade fs Concrete Grade fs
C16/20 0.81 C35/45 1.21
C20/25 0.90 C40/50 1.28
C25/30 1.00 C45/55 1.34
C30/37 1.10 C50/60 1.40

Note: For splitting and splice calculation, please refer to ITW Technical Engineers.
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Rehar (FE460) 18

Epoxy Resin - High Performance

Performance Installation

® oo *oPoovoed

Technical Data

- o\ EPCON G5 T8 | T10 | T12 | T13 | T16 | T20 | T25 | T28 | T32 | T40

= Dowel depth (mm) Retmin| 80 | 90 | 110 | 110 | 125 | 170 | 210 | 270 | 300 | 400

= @ bar (mm) d 8 0 | 12 | 13 | 16 | 20 | 25 | 28 | 32 | 40

",':’ N @ drill bit (mm) do 12 | 183 | 15 | 16 | 20 | 25 | 30 | 35 | 40 | 50

o Drill depth (mm) h, | 80 | 90 | 110 | 110 | 125 | 170 | 210 | 270 | 300 | 400

= ICC-ES EVALUATION  Min thick of base material (mm)| h ., | 100 | 113 | 138 | 138 | 156 | 213 | 263 | 338 | 375 | 500
% REPORT Ramset power tool code DD543/DD543/DD543/DD543/DD565 DD565|DD565 DD565 DD576 DD576

a Drill bit type-size R3 R3 R3 R3 R3 R3 R3 R3 R3 R3
PLUS- | PLUS-| PLUS-| PLUS-| MAX- | MAX- | MAX- | MAX- | MAX- | MAX-

12 | 13 | 16 | 16 | 20 | 25 | 30 | 35 | 40 | 50

>0 e

EPCON G5 Two part cartridge, 100% epoxy resin - vol. 650ml

Anchor Mechanical Properties

Rebar FE460 T8 T10 T12 T13 T16 T20 T25 T28 T32 T40
fyi (N/mm2) Yield strength 460 460 460 460 460 460 460 460 460 460
4 A (mm?2) Stressed cross-section 50.3 78.6 113.1 132.7 201.1 314.2 4909 615.8 804.4 1,256.8
NRgi s (kN) Charactieristic Yield 23.1 36.1 520 61.1 925 1445 2258 2833 370.0 578.1
het= ho " NRg s (kN) Design Yield 20.1 314 452 53.1 804 1257 196.4 246.3 321.7 502.7
'min
LAl Setting Time before applying load
Hd e Ambient temperature (°C)
Max time for installation (min) Waiting time before applying load (hr)
32°C 8.5 2
MATERIAL 27°C 12 2
Grade 460 steel 20°C 15 2
16°C 18 3
10°C 21 6
INSTALLATION
Chemical substances Resistance Chemical substances Resistance
Xylene 1 Toluene 2
Gasoline 1 10% Nitric Acid 2
20% Caustic NaOH (Sodium Hydroxide) 1 8.5% Ammonium Hydroxide 2
Fresh water 1 5% Bleach 3
Salt Water 1 Acetone 3
10% Sulfuric Acid (H2 SO4) 2 Glacial Acetic Acid 3
3.5% Hydrochloric Acid (HCL) 2 Methanol 3
9% Phosphoric Acid 2 Methylene Chloride 3

1 = High resistance (Anchors could be submerged in these materials)
2 = Medium resistance (Anchors could be temporary submerged due to splash or spill)
3 = Low resistance (Anchors should be limited to splash and spill followed by immediate cleanup)
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Rebar (FE460)

Number of Anchors per cartridge

Rebar diameter 10 12 13 16 20 25 28 32 40
Drilling @ (mm) 13 15 16 20 25 30 35 40 50
Drilling depth (mm) 90 110 110 125 170 210 270 300 400
No. of anchors per cartridge
EPCON G5 (650ml) 108.8 66.9 58.8 33.1 15.6 8.8 5.0 3.4 1.7
&z
Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN %
=2
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm?2 ;
Rebar size T8 T10 T12 T13 T16 Rebar size T8 T12 T13 T16 T20 (&)
hes (mm) 80 90 110 110 125 VRu,m (kN) 15.0 23.4 33.7 39.6 59.9 %
Ngy,m (kN) 25.0 39.0 56.2 65.9 99.9 Vg (kN) 13.9 21.7 31.2 36.6 55.5 o
Ny (kN) 23.1 36.1 52.0 61.1 92.5
Rebar size T20 T25 T28 T32 T40 Rebar size T20 T25 T28 T32 T40
hes (mm) 170 210 270 300 400 VRu,m (kN) 93.7 146.3 1836 2398 3746
Ngy,m (kN) 156.1 2439 3059 3996 6244 VR (kN) 86.7 136,56 170.0 2220 346.9
NRgy (kN) 1445 2258 2833 370.0 578.1

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

NRk VRk
NRrd = VRd =
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mmz2
Rebar size T8 T10 T12 T13 T16 Rebar size T8 T10 T12 T13 T16
hes (mm) 80 110 110 110 125 VRd (kN) 11.1 173 250 293 444
Ngg (kN) 15.4  24.1 347 407  61.7
Rebar size T20 T25 T28 T32 T40 Rebar size T25 T25 T28 T32 T40
hef (mm) 170 210 270 300 400 VRq (kN) 69.4 108.4 136.0 177.6 277.5
Ngg (kN) 96.4 1506 1889 2467 3854 Ymsy = 1.25

YMC,N = 1.5 (steel failure)

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

NRrk VRk
Nrec= ———— Viee= ———
YMc,N ’YF YMs,V : YF

TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Rebar size T8 T10 T12 T13 T16 Rebar size T8 T10 T12 T13 T16
hef (mm) 80 90 110 110 125 Viec (kN) 7.9 124 178 209 317
Nrec (KN) 1.0 172 248  29. 44.0
Rebar size T20 T25 T28 T32 T40 Rebar size T20 T25 T28 T32 T40
het (mm) 170 210 270 300 400 Viec (kN) 496 774 971 1269 198.2
Nec (kN) 68.8 107.5 134.9 176.2 275.3 YF =14
YF = 14 YMS,V = 1 25

YMC,N = 1.5 (steel failure)

steel failure
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EPGON 639

Rehar (FE460) 3/8

CC-Method

TENSILE in kN SHEAR in kN

Concrete edge resistance

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

Concrete strength 30 N/mm?2

=V fg-foy -
Negp = Noap - fa - fr Vrde = VOac:fs-fpv - Wscv

Q
I
m
= _ _
o
> hef (mm) 80 90 110 110 125 _het (mm) 80 0 110 110 125
i 40 45 55 55 63
> NOgq,p (kN 148 208 305 330 462 Cmin
2 Ra,p (kN) Smin 40 45 55 55 63
X
(/2]
NOgq,p (kN) 785 1212 1745 1881 27858
s het (mm) 170 210 270 300 400
YmeN =T Conin 85 105 135 150 200
_ Smin 85 106 135 150 200
Concrete cone resistance VOpgq ¢ (kN) 12.4 189 300 374 652
Concrete strength 30 N/mm? :
Yme,v =15

Ngra,c = Ny fa-fr- Ws- Wen

Steel resistance

het (mm) 80 90 110 110 125

NOgq.c (kN) 816 112.0 1633 191.3 2945 VRa,s (kN) 69.4 108.4 136.0 177.6 277.5
Ymen =15 Yms,y = 1-25

Concrete pry-out failure
Steel resistance Concrete Strength 30 N/mm?2

VRd,cp = VoRd,cp ° fB ° IIJs : lP«:,N

NRd,s (kN) 154 241 347 407 617 VORd,cp (KN) 527 629 849 849 1029

NRg,s (kN) 96.4 150.6 188.9 246.7 3854 VO:d,cp (kN) 163.2 2240 3266 3825 588.9
YMs,N =15 YMe,v =15
Nga = min (Ngq,p ; NR"&"; Nra.s) VRd = min (Vea,c; VRd,s ; VRd,cp)
ﬁN=NSd/NRd—1 7 BV=VSd/VRdS1
BN + BV < 1.2

INFLUENCE OF CONCRETE INFLUENCE OF SHEAR LOADING DIRECTION

Concrete Grade fs Concrete Grade fs Angle § [°] fov 500 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

INFLUENCE OF EMBEDMENT DEPTH

fr= Macthere: het < haet < 2hgg
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Rehar (FE460) 4/8

CC-Method

Ws  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

Spacing, s Reduction Factor Wy Spacing, s Reduction Factor W
N Non-cracked concrete Non-cracked concrete
T8 T10 T12 T13 T16 T20 T25 T28 T32 T40
40 0.63 85 0.63
45 0.64 0.63 105 0.65 0.63 -
55 0.67 065 0.63 0.63 140 0.71 0.67 0.63 o
S 65 0.70 068 065 0.65 0.63 160 0.74 0.69 065 0.63 %
85 0.77 074 0.69 0.69 0.67 210 0.81 0.75 069 0.68 0.63 o
Ws=05+ 4: 105 0.83 0.79 0.74 0.74 0.71 250 0.87 0.80 0.73 0.71 0.66 <Zt
ef 140 0.94 089 0.82 082 0.78 300 094 0.86 0.78 0.75 0.69 -
Smin < S < ScrN 160 1.00 094 0.86 0.86 0.82 350 1.00 092 082 0.79 0.72 g
Sonin = 0.5h 180 1.00 091 091 0.86 420 1.00 0.89 0.85 0.76 s
220 1.00 1.00 0.94 540 1.00 0.95 0.84 |
Ser = Zhet 250 1.00 600 1.00 0.88 =
Ws must be used for each spacing ;88 ?83’

influenced the anchors group

Wen  INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Edge, ¢ Reduction Factor W¢ N Edge, ¢ Reduction Factor W¢ N
Non-cracked concrete Non-cracked concrete
T8 T10 T12 T13 T16 T20 T25 T28 T32 T40
40 0.63 85 0.63
L 45 0.68 0.63 105 0.72 0.63
¢ 55 0.77 0.71 0.63 0.63 135 0.85 0.74 0.63
63 0.84 0.78 0.69 0.69 150 091 079 0.67 0.63
W, n=027+0725. —C 80 1.00 091 0.80 0.80 170 1.00 0.86 0.73 0.68
’ heg 85 0.95 0.83 0.83 0.63 200 096 0.81 0.75 0.63
Cmin < € < CorN 90 1.00 0.86 0.86 0.65 210 1.00 0.83 0.78 0.65
Crmin = 0.5hg¢ 110 1.00 1.00 0.74 270 1.00 0.92 0.76
Corn = Mt 125 0.80 300 1.00 0.81
' 170 1.00 400 1.00

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

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

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢y
Non-cracked concrete

Tcin 10 12 14 16 18 20 22 24 26 28 30 32
W v 1.00 1.31 166 202 241 283 326 372 419 469 520 572
FOR 2 ANCHORS FASTENING Reduction Factor Wg.c v

Non-cracked concrete

10 12 14 16 18 20 22 24 26 28 30 32

1.0 067 084 103 122 143 165 188 212 236 262 2.89 3.16
1.5 0.76 093 1.12 133 154 1.77 200 225 250 276 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 1.20 142 164 188 212 237 263 290 3.18 3.46 3.76
35 1.30 162 1.75 199 224 250 276 3.04 332 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
5.0 233 259 287 315 344 374 404 43b
55 271 299 328 357 3.88 4.19 450
6.0 283 3.11 341 371 402 433 465

FOR OTHER CASE OF FASTENINGS

3C+S7+Sy+S3+ ... + S, c
Wscv = 17273 LU
3ncnmin Cmin
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Rebar (FE460)

Installation in Reinforced Concrete

EXAMPLE 1:

The design action effect which causes tension in the starter bar is:
N = 650kN/m run

Strip footing details:

Concrete grade = 256N/mm?2

Structure Thickness = 600mm

Concrete cover = 50mm

Load case induced in starter bar = 650kN/m run

Consider design of 460N/mm?2 grade reinforcement bar

To satisfy Strength Limit State Design Criteria,

N < Age otk
therefore TMs
" 650,000(N) < Ag- (460 = 1.15)
A > 1,624mm?2

Using 4T25 reinforcing bar @ 300mm c¢/c = 1,963.6mm?2 > 1,624mm?

Installing T25 with Epcon Gb5:
Lp,r d) < Frd )

L =<._q . (Fra_

b fg NRd,s

Lp = (340mm + 0.9) x (162.5kN + 196.3kN)

Lp =312.7mm....... say 316mm

EXAMPLE 2:

where the existing structure is 380mm deep and concrete cover remains 50mm:

hole depth = 330mm

design tensile capacity for T25 @ 300mm embedment depth = 173.1kN x 0.9 = 155.7kN

650kN = n x 155.7kN
n = 650kN / 155.7kN = 4.17 ~ 5 (round to nearest number)

Use 5T25 reinforcing bar @ 225mm c/c = 2,454.5mm?2 > 1,624mm?

600mm

n
©
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Rebhar (FE460)

Rebar Connection Design as per EN 1992-1-1

General points

The design of rebar connections and determination of the internal section forces to be transferred in the construction joint
shall be in keeping with the EN 1992-1-1.

Verfication of immediate local force transfer to the concrete has been provided.

Verification of the transfer of the loads to the anchored to the building component must be provided.

Connection joint
In case of a connection being made between new and existing concrete where the surface layer of the existing concrete
is carbonated, the layer should be removed in the area of the new reinforcing bar (with a diameter dg + 60mm) prior to the
installation of the new bar. The forgoing may be neglected if building components are new and not carbonated.
To prevent damage of the concrete during drilling, the following requirements has to be met:
e Minimum concrete cover:

Crmin = 30 + 0.06l, = 2ds (mm) for hammer drilled holes

where |, = actual embedment depth

e Minimum distances between 2 rebars:
s = 40mm = 4ds

e  Minimum embedment:
Ib,min = 1.5+ max (0.3.Lpqg ; 100; 700mm)

Furthermore, the minimum concrete cover according to EN 1992-1-1 SS 4.4.1.2 nust be observed.



Rehar (FE460)

Rebar Application Under ETA Rule - Intended Use

Overlap Joint
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Figure 1.1: Overlap joint for rebar connections of /
slabs and beams. /
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Figure 1.2: Overlap joint at a foundation of a column
or wall where the rebars are stressed in tension
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Figure 1.3: End anchoring of slabs or beams design as
simply supported.
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acting tensile force

envelope of Meg/z = Ngg

Figure 1.4: Rebar connection for components
stressed primarily in compression. The rebars are

stressed in compression.
AS,L? ds,L
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Figure 1.5: Anchoring of reinforcement to cover the line
of acting tensile force.
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Zinc Coated Anchor Stud (65.8)

Epoxy Resin - High Performance

Performance |\ EYCIE Installation

Technical Data

o /—\ EPCON | Anchor| Max Drill | Min thick Q@ (0] Total Max | Chemset | Ramset Drill bit
ﬁ G5 depth |thick of | depth | of base | Thread | Drill bit| anchor | tighten stud power | type-size
% with fixture material length | torque code | tool code
,:E \_/ Chemset
% ICC-ES EVALUATION Stud (mm) | (mm) | (mm) (mm) (mm) | (mm) | (mm) (Nm)
% REPORT Netmin | tix o Nimin d do L Tinst
‘:’U’ M3 80 15 80 100 8 10 110 10 CS08110 | DD527 |R3PLUS-10
M10 90 20 90 115 10 12 130 20 CS10130 | DD527 | R3 PLUS-12
M12 110 25 110 140 12 14 160 30 CS12160 | DD527 |R3PLUS-14
M16 125 5 125 160 16 18 190 60 CS16190 | DD543 |R3 PLUS-18
() dI: M20 170 65 170 215 20 25 260 120 | CS20260 | DD565 |R3 MAX-25
Tinst M24 210 63 210 270 24 28 300 200 |(CS24300 | DD565 | R3 MAX-28
M30 280 70 280 350 30 35 380 400 | CS30380| DD565 |R3 MAX-35

EPOXY G5 Two part cartridge, 100% epoxy resin - vol. 650ml

Anchor Mechanical Properties

MATERIAL CARBON STEEL Grade 5.8 M8 M10 M12 M16 M20 M24 M30
Stud: fuk (N/mm2) Min. tensile strength 540 540 540 520 520 520 520
Grade 5.8 fyi (N/mm2) Yield strength 430 430 430 420 420 420 420
As (mm?2) Stressed cross-section 36.6 58 84.3 157 245 363 5228
Hexagonal Nut: W, (mm3) Elastic section modulus 31.2 62.3 109.2 2775 5409 9355 1,686.0
Grade 6 or 8 MO s (Nm) Characteristic bending moment ~ 20.2 40.4 70.7 173.1 3375 583.8 1,052.1
M (Nm) Recommended bending moment  16.2 32.3 56.6 138.5 270.0 467.0 841.7
Washer:
Steel . .
Coating: Ambient temperature (°C)
Zinc Coated 5um Max time for installation (min) Waiting time before applying load (hr)
32°C 8.5 2
27°C 12 2
INSTALLATION 20°C 15 2
16°C 18 3
10°C 21 6
Chemical substances Resistance Chemical substances Resistance
Xylene 1 Toluene 2
Gasoline 1 10% Nitric Acid 2
20% Caustic NaOH (Sodium Hydroxide) 1 8.5% Ammonium Hydroxide 2
Fresh Water 1 5% Bleach 3
Salt Water 1 Acetone 3
10% Sulfuric Acid (H2 SO4) 2 Glacial Acetic Acid 3
3.5% Hydrochloric Acid (HCL) 2 Methanol 3
9% Phosphoric Acid 2 Methylene Chloride 3

1 = High resistance (Anchors could be submerged in these materials)
2 = Medium resistance (Anchors could be temporary submerged due to splash or spill)
3 = Low resistance (Anchors should be limited to splash and spill followed by immediate cleanup)
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Zinc Coated Anchor Stud (65.8)

Number of Anchors per cartridge

Stud diameter 8 10 12 16 20 24 30
Drilling @ (mm) 10 12 14 18 25 28 35
Drilling depth (mm) 80 90 110 125 170 210 280
No. of anchors per cartridge

EPCON G5 (650ml) 206.9 127.7 76.8 40.9 15.6 10.1 4.8

(7
'
o
5
Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN 2
|
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2 é
Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30 E
het (mm) 80 90 110 125 170 210 280 VRum(kN)  12.8 203 295 529 826 1189 1762 5
NRu,m (kN) 21.3 338 492 882 137.6 198.2 293.6 VR (kN) 119 188 273 490 764 110.1 163.1
Ngi (kN) 19.8 31.3 455 81.6 127.4 183.6 2719

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

TENSILE @ Concrete strength 30 N/mm?2

SHEAR @ Concrete strength 30 N/mm2

Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchorsize M8 M10 M12 M16 M20 M24 M30
hes (mm) 80 90 110 125 170 210 280 VR4 (kN) 95 160 219 392 612 881 1305
NRq (kN) 13.2 209 303 544 849 1224 181.2 YMs,V =1.25

YM eN=15 (steel failure)

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

NRxk

Nygo = ——%
o YMC,N . YF

TENSILE @ Concrete strength 30 N/mm2

VR

Vieo = —— %
e YMS,V : YF

SHEAR @ Concrete strength 30 N/mm2

Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchorsize M8 M10 M12 M16 M20 M24 M30
hes (mm) 80 90 110 125 170 210 280 Vrec (kN) 6.8 10.7 156 280 437 629 932
Nyec (kN) 94 149 217 389 60.7 874 1295 ‘YF =14

YF = 14 YMS,V = 125

YMc,N =1.5 (steel failure)

steel failure
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EPGON 639

Zinc Coated Anchor Stud (65.8)

CC-Method

TENSILE in kN SHEAR in kN

Pull-out resistance

Concrete strength 30 N/mm2 Concrete edge resistance

Concrete strength 30 N/mm?

Nrap = N%a, - fa - fr VRa,e = VOrac fa - fov - sy
110 125 170 210 _
Rd,p (kN) 153 26.7 338 455 59.1 90.1 150.1 hef (mm) 110 125 170 210
Yon = 18 Crmin 40 45 55 65 85 105 140
Smin 40 45 b5 65 85 105 140
VoRd,c (kN) 2.6 3.4 5.1 7.3 12.4 187 326
YMc,V =15

Concrete cone resistance

Concrete strength 30 N/mm? .
Steel resistance

NRgg,c = NOgqyc-fa - fr- W - Wen

het (mm) 110 125 170 210 280 Vras(kN) 95 150 219 392 612 881 1305
NOrgc (kN) 263 314 425 514 81.6 1120 1725 Yooy = 1.25
YMc,N:1'5

Steel resistance Concrete pry-out failure

Concrete Strength 30 N/mm?2

VRd,cp = VoRd,cp : fB : IIIs : II!c,N

NRg,s (kN) 13.2 209 303 544 849 1224 181.2 VoRd,cp (kN) 527 629 84.9 102.9 163.2 224.0 344.9
Ymsn=15 Ymeyv =15
NRd = min (NRg,p ; NRd,c ; NRd,s) VRd = min (VRq,c; VRd,s ; VRd,cp)
PN =Ngg/ Ngg =1 PV =Vsgq/ Vga<1
BN + BV <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 i
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2 LS Y N T o
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0

__f INFLUENCE OF EMBEDMENT DEPTH

fr = h[:""t where: hgt S hyet S 2hgs
ef




Zinc Coated Anchor Stud (65.8) g

CC-Method

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

N Spacing, s Reduction Factor Wy Spacing, s Reduction Factor Wg
Non-cracked concrete Non-cracked concrete
M8 M0 mM12 M6 M20 M24 M30
40 0.63 85 0.63
45 0.64 0.63 105 0.65 0.63 (7))
55 0.67 065 0.63 140 0.71 0.67 0.63 5
65 0.70 068 065 0.63 160 0.74 069 0.64 E
Ye=05+ —> 85 0.77 074 069 0.67 180 0.76  0.71 0.66 <Zt
4het 105 083 079 074 071 220 0.82 0.76 0.70 i
Smin < S < SerN 140 094 089 082 0.78 250 0.87 080 0.72 g
Smin = 0.5hg¢ 160 1.00 094 086 0.82 300 094 086 0.77 =
Sern = 2hes 180 1.00 091 0.86 340 1.00 090 0.80 %
220 1.00 0.94 370 0.94 0.83 (&
Ws must be used for each spacing 250 1.00 420 1.00 0.88
influenced the anchors group 560 1.00

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

N

Edge, ¢ Reduction Factor W¢ Edge, ¢ Reduction Factor W¢
Non-cracked concrete Non-cracked concrete
™8 M0 M1z M6 M2 M24 M30
40 0.63 85 0.63
> 45 0.68 0.63 105 0.72  0.63
55 0.77 0.71 0.63 120 0.78 0.68
65 0.86 079 0.70 0.65 140 0.87 0.75 0.63
Wen=027+0725 80 1.00 091 080 073 170 1.00 086 071
Cmin < € < Cer,n 90 1.00 086 0.79 210 1.00 0.81
Crmin = 0.5hg 110 1.00 0.91 250 0.92
125 1.00 280 1.00

Corn = hes

Ws 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
Non-cracked concrete

Wscv 1.00 1.31 1.66 2.02 241 283 326 372 419 469 520 5.72
Wooy= € . [ FOR 2 ANCHORS FASTENING Reduction Factor Wg_¢y
Crmin Cmin Non-cracked concrete

1.0 0.67 0.84 1.083 122 143 1.65 188 212 236 2.62 289 3.16
1.5 0.75 093 1.12 133 154 1.77 200 225 250 276 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 263 290 3.18 3.46
25 092 111 132 154 1.77 2.00 225 250 277 3.04 3.32 3.61
3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 3.46 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 332 3.61 3.91
4.0 162 186 210 236 262 2.89 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
55 271 299 328 357 3.838 4.19 450
6.0 283 3.11 341 371 402 433 465

FOR OTHER CASE OF FASTENINGS

3c+S1+S;+S3+ ... + Sy,
W evs= 1+S2+S3 01 c
3ncmi,. Cmin
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Zinc Coated Anchor Stud (GS.8)

Epoxy Resin - High Performance

Performance |\ EYCIE Installation

Technical Data

o /_\ Anchor Max Drill | Min thick (6] [0} Total Max Ramset Drill bit

% EPCON depth | thick of | depth | of base | Thread | Drill bit | anchor | tighten power type-size

s G5 fixture material length | torque | tool code

o

|E \-/ (mm) (mm) (mm) (mm) (mm) (mm) (mm) (Nm)

% ICC-ES EVALUATION hef,min tix ho hmin d do L Tinst

T REPORT M8 80 15 80 100 8 10 110 10 DD527 | R3PLUS-10

g M10 90 20 90 115 10 12 130 20 DD527 | R3 PLUS-12

] M12 110 25 110 140 12 14 160 30 DD527 | R3PLUS-14
M16 125 35 125 160 16 18 190 60 DD543 | R3PLUS-18
M20 170 65 170 215 20 25 260 120 DD565 | R3 MAX-25
M24 210 63 210 270 24 28 300 200 DD565 | R3 MAX-28
M27 240 60 240 300 27 30 340 300 DD565 | R3 MAX-30
M30 280 70 280 350 30 35 380 400 DD565 | R3 MAX-35
M33 300 80 300 375 33 38 420 1200 DD565 | R3 MAX-38
M36 330 90 330 413 36 40 460 1500 DD565 | R3 MAX-40
M39 360 100 360 450 39 45 510 1800 DD565 | R3 MAX-45

Anchor Mechanical Properties

CARBON STEEL Grade 8.8 M8 M10 M12 M16 M20 M24
MATERIAL fuk (N/mm2) Min. tensile strength 800 800 800 800 800 800
Stud: fyik (N/mm?2) Yield strength 640 640 640 640 640 640
Grade 8.8 As (mm?2) Stressed cross-section 36.6 58 84.3 157 245 353
W, (mm3) Elastic section modulus 31.2 62.3 109.2 277.5 540.9 935.5
Hexagonal Nut: MO, s (Nm) Characteristic bending moment 30.0 59.8 104.8 266.4  519.3  898.1
Grade 8 or 10 M (Nm) Recommended bending moment 24.0 47.8 83.9 213.1 415.4 718.5
CARBON STEEL Grade 8.8 M27 M30 M33 M36 M39
Washer: fuk (N/mm2) Min. tensile strength 800 800 800 800 800
Steel fyk (N/mm?2) Yield strength 640 640 640 640 640
As (mm?2) Stressed cross-section 427 522.8 647 759 913
Coating: W, (mm3) Elastic section modulus 1,245.0 1,668.0 2,322.0 2,951.0 3,860.0
Zinc Coated 5um MO%; s (Nm) Characteristic bending moment 1,195.2 1,601.3 2,229.1 2,833.0 3,705.6
M (Nm) Recommended bending moment 956.2 1,281.0 1,783.3 2,266.4 2,964.5

INSTALLATION Setting Time before applying load

Ambient temperature (°C)

Max time for installation (min) Waiting time before applying load (hr)
32°C 8.5 2
27°C 12 2
20°C 15 2
16°C 18 3
10°C 21 6
Chemical substances Resistance Chemical substances Resistance
Xylene 1 Toluene 2
Gasoline 1 10% Nitric Acid 2
20% Caustic NaOH (Sodium Hydroxide) 1 8.5% Ammonium Hydroxide 2
Fresh Water 1 5% Bleach 3
Salt Water 1 Acetone 3
10% Sulfuric Acid (H2 SO4) 2 Glacial Acetic Acid 3
3.5% Hydrochloric Acid (HCL) 2 Methanol 3
9% Phosphoric Acid 2 Methylene Chloride 3

1 = High resistance (Anchors could be submerged in these materials)
2 = Medium resistance (Anchors could be temporary submerged due to splash or spill)
84 3 = Low resistance (Anchors should be limited to splash and spill followed by immediate cleanup)



Zinc Coated Anchor Stud (GS.8)

Number of Anchors per cartridge

Stud diameter 8 10 12 16 20 24 27 30 33 36 39
Drilling @ (mm) 10 12 14 18 25 28 30 35 38 35 45
Drilling depth (mm) 80 90 110 125 170 210 240 280 300 330 360
No. of anchors per cartridge
EPCON G5 (650ml) 2069 127.7 76.8 409 15.6 10.1 7.7 4.8 3.8 3.1 2.3
&z
Ultimate Loads (NRu,m, VRu,m) / Characteristic Loads (NRrk, VRrk) in kN =
(3]
TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mmz2 <Zt
Anchor size M8 M10 M12 M16 M20 WM24 Anchor size M8 M10 M12 M16 M20 M24 g
hes (mm) 80 90 110 1256 170 210 VRu,m (kN) 19.0 30.1 43.7 814 127.0 183.0 =
Ngu,m (kN) 316 50.1 72.8 109.1 141.8 216.2 Vi (kN) 176 278 405 754 117.6 169.4 %
Ngy (kN) 293 464 674 81.8 106.3 162.1
Anchor size M27 M30 M33 M36 M39
Anchor size M27 M30 M33 M36 M39 VRu,m (kN) 2214 271.0 3354 393.5 473.3
hes (mm) 240 280 125 170 170 VR (kN) 205.0 250.9 310.6 364.3 438.2
Ngu,m (kN) 264.7 360.3 419.1 4853 595.6
Ny (kN) 198.5 270.2 314.3 364.0 446.7

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

NRi \4
Nra = YMe,N Vea = Yms,v
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M8 M10 M12 M16 M20 M24 Anchor size M8 M10 M12 M16 M20 M24
hes (mm) 80 90 110 125 170 210 Vra (kN) 141 223 324 603 941 1356
NRg (kN) 195 309 450 455 591 90.1
Anchor size M27 M30 M33 M36 M39
Anchor size M27 M30 M33 M36 M39 VRa (kN) 164.0 200.8 248.4 291.5 350.6
hes (mm) 240 280 300 330 360 Ymsy = 1.25
NRg (kN) 110.3 150.1 174.6 202.2 248.2

YMc,N =18
YMc,N = 1.5 (steel failure)

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

NRk VRk
Nrec = N Vrec = N
Ymen - Yr Ymsy - Ve
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M8 M10 M12 M16 M20 M24 Anchor size M8 M10 M12 M16 M20 WM24
hes (mm) 80 90 110 125 170 210 Vyec (kN) 10.0 159 231 431 672 9638
N;ec (kN) 13.9 221 321 325 422 643
Anchor size M27 M30 M33 M36 M39
Anchor size M27 M30 M33 M36 M39 Vyec (kN) 117.1 143.4 177.5 208.2 250.4
hes (mm) 240 280 300 330 360 Ye=14
Nrec (kN) 788 107.2 1247 144.4 177.3 Yms,v = 1.25
Ye=14
YMc,N =18

YMc,N =1.5 (steel failure)

steel failure 85



EPGON 639

Zinc Coated Anchor Stud (GS.8) o

CC-Method
TENSILE in kN SHEAR in kN
Pull-out resistance Concrete edge resistance
Concrete strength 30 N/mm? Concrete strength 30 N/mm?2
NRgg,p = NOggp - fa - fr VRde = Vorde fa - fpv - Psev
o _
=
S
= h 80 90 110 125 170 210
2 Neof (kN) 163 267 338 455 591 90.1 et (mm) 8090 119 125 170 210
~ Rd.p : : : : : : Crmin 40 45 55 65 85 105
2 Smin 40 45 55 65 85 105
= VOg4.c (kN) 26 34 51 73 124 187
o
2 hes 240 280 300 330 360
NOgg p, (kN) 110.3 150.1 174.6 202.2 2482
=1.
Tmen=18 hef (mm) 240 280 300 330 360
. Crmin 120 140 150 165 180
g°"°re:e "?”e rteﬁ'gga:\‘l‘/’e , Smin 120 140 150 165 180
oncrete streng mm Vg ¢ (kN) 243 326 453 547 649
Ngg,c = NOgqc-fa-fr- Wy Wen Ymev =15

Steel resistance

het (mm) 80 90 110 125 170 210
hes (mm) 240 280 300 330 360
TmeN =15 VRad,s (kN) 164.0 200.8 248.4 2915 350.6

YMs,V =1.25

Steel resistance Concrete pry-out failure

Concrete Strength 30 N/mm?2

VRd,cp = VOrd,cp * fa* Ws* Pen

NRg,s (kN) 195 309 45.0 83.7 130.7 188.3 VO:4,cp (kN) 376 449 60.7 735 1165 160.0
NRg,s (kN) 227.7 278.8 345.1 404.8 486.9 V°Rd,cp (kN) 195.5 246.4 273.2 315.2 359.2
Ymsn =15 Yme,yv =15
i i
Ngrd = min (Ngg, ; Nrd,c ; NRd,s) VRrd = min (Vgd,c ; Vrd,s ; VRd,cp)
i
BN +pV<1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov 00° 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

INFLUENCE OF EMBEDMENT DEPTH

fr= h;“ where: hgs S h,yet < 2hgs

ef
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Zinc Coated Anchor Stud (GS.8) g

CC-Method

Ws  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Spacing, s Reduction Factor Wy Spacing, s Reduction Factor Wy
Non-cracked concrete Non-cracked concrete
M8 M10 M12 M16 M20 M24 M27 M30 M33 M36 M39
40 0.63 120 0.63
45 0.64 0.63 140 0.65 0.63 »
S 55 0.67 0.65 0.63 155 0.66 0.64 0.63 g
65 0.70 0.68 0.65 0.63 165 0.67 0.65 0.64 0.63 I
s 85 0.77 0.74 0.69 0.67 0.63 180 0.69 0.66 0.65 0.64 0.63 %
We=05+ ahy, 105 0.83 0.79 0.74 0.71 0.65 0.63 300 0.81 0.77 0.75 0.73 0.71 <
Smin < S < Scr,N 140 094 0.89 0.82 0.78 0.71 0.67 400 0.92 0.86 0.83 0.80 0.78 3:'
160 1.00 0.94 086 0.82 0.74 0.69 480 1.00 0.93 0.90 0.86 0.83 )
Smin = 0.5hg¢ 180 1.00 0.91 0.86 0.76 0.71 560 1.00 0.97 0.92 0.89 E
Sern = 2hes 220 1.00 0.94 0.82 0.76 600 1.00 0.95 0.92 I
) 250 1.00 0.87 0.80 660 1.00 0.96 ©
Ws must be used for each spacing 340 1.00 0.90 720 1.00
influenced the anchors group 420 100

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

N Edge, ¢ Reduction Factor W¢ Edge, ¢ Reduction Factor W¢ N
Non-cracked concrete Non-cracked concrete
M8 M10 M12 M16 M20 M24 M27 M30 M33 M36 M39
40  0.63 120 0.63
45 0.68 0.63 140 0.69 0.63
3 55 0.77 0.71 0.63 150 0.72 0.66 0.63
63 0.84 0.78 0.69 0.64 165 0.77 0.70 0.67 0.63
¢ 80 1.00 0.91 0.80 0.73 180 0.81 0.74 0.71 0.67 0.63
Wen=027+0725. - 85 0.95 0.83 0.76 0.63 240 1.00 0.89 0.85 0.80 0.75
Cmin < € < Cern 90 1.00 0.86 0.79 0.65 250 0.92 0.87 0.82 0.77
Comin = 0.5h¢ 105 0.96 0.88 0.72 0.63 280 1.00 0.95 0.89 0.83
e u=h 110 1.00 0.91 0.74 0.65 300 1.00 0.93 0.87
erN = Tef 125 1.00 0.80 0.70 330 1.00 0.93
W, must be used for each distance 150 0.91 0.79 360 1.00
influenced the anchors group 170 1.00 0.86
210 1.00

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

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢ v
Non-cracked concrete

c 10 12 14 16 18 20 22 24 26 28 30 32

Cmin
v W v 1.00 1.31 166 202 241 283 3.26 372 419 469 520 572
h>1.5-c
FOR 2 ANCHORS FASTENING Reduction Factor Wg_c v

Non-cracked concrete

10 12 14 16 18 20 22 24 26 28 30 32

1.0 067 084 103 122 143 165 188 212 236 262 2.89 3.16
1.5 0.76 093 1.12 133 154 177 200 225 250 276 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 3.32 3.61
3.0 1.00 1.20 1.42 164 188 212 237 263 290 3.18 346 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 332 3.61 3.91
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 1.96 221 247 274 3.02 331 3.60 3.90 4.20
5.0 233 259 287 315 344 374 4.04 435
55 271 299 328 357 3.88 4.19 450
6.0 283 3.11 341 371 4.02 433 465

FOR OTHER CASE OF FASTENINGS

3c+S1+S;+S3+ ... + S,
\ps_c’v= 1+S2+S3 n1 c
3nCpmin Cmin 87




Stainless Steel Anchor Stud (SUS316)

Epoxy Resin - High Performance

Performance 1\ EYCIGE Installation

Technical Data

/_\ EPCON | Anchor| Max Drill | Min thick 4] 4] Total Max Chemset | Ramset Drill bit

% G5 depth |thick of | depth | of base | Thread | Drill bit |anchor | tighten stud power type-size

;; with fixture material length | torque code tool code

,:E \_/ Chemset

:Z: ICC-ES EVALUATION Stud SS | (mm) | (mm) | (mm) (mm) | (mm) | (mm) | (mm) | (Nm)

<:}:’ REPORT Nt tix ho Nimin d do L Tinst

‘:’U’ M8 80 15 80 100 8 10 110 10 |CS08110SS| DD527 |R3 PLUS-10
M10 90 20 90 115 10 12 130 20 |CS10130SS| DD527 |R3 PLUS-12
M12 110 25 110 140 12 14 160 30 |CS12160SS| DD527 |R3 PLUS-14
M16 125 5 125 160 16 18 190 60 |CS16190SS| DD543 |R3 PLUS-18

M20 170 65 170 215 20 25 260 120 | CS20260SS| DD565 | R3 MAX-25
M24 210 63 210 270 24 28 300 200 |CS24300SS| DD565 | R3 MAX-28
M30 280 70 280 350 30 35 380 400 |CS30380SS| DD565 | R3 MAX-35

EPOXY G5 Two part cartridge, 100% epoxy resin - vol. 650ml

MATERIAL Anchor Mechanical Properties

Stud: STAINLESS STEEL SUS316 M8 M10 M12 M16 M20 M24 M30
SUS316 fuk (N/mm2) Min. tensile strength 650 650 650 650 650 650 500

fyk (N/mm2) Yield strength 450 450 450 450 450 450 250
Hexagonal Nut: As (mm?2) Stressed cross-section 36.6 58 84.3 157 245 353 522.8
SUS316 We (mm3) Elastic section modulus 312 623 109.2 2775 5409 9355 1,686.0

MOg, s (Nm) Characteristic bending moment  24.4  48.6 85.2 216.4 4219 729.7 1,011.6
Washer: M (Nm) Recommended bending moment 157 31.4 549 139.6 2722 4708 652.6
SUS316

INSTALLATION Setting Time before applying load

Ambient temperature (°C)

Max time for installation (min) Waiting time before applying load (hr)

32°C 8.5 2

27°C 12 2

20°C 15 2

16°C 18 3

10°C 21 6
Chemical substances Resistance Chemical substances Resistance
Xylene 1 Toluene 2
Gasoline 1 10% Nitric Acid 2
20% Caustic NaOH (Sodium Hydroxide) 1 8.5% Ammonium Hydroxide 2
Fresh Water 1 5% Bleach 3
Salt Water 1 Acetone 3
10% Sulfuric Acid (H2 SO4) 2 Glacial Acetic Acid 3
3.5% Hydrochloric Acid (HCL) 2 Methanol 3
9% Phosphoric Acid 2 Methylene Chloride 3

1 = High resistance (Anchors could be submerged in these materials)
2 = Medium resistance (Anchors could be temporary submerged due to splash or spill)
3 = Low resistance (Anchors should be limited to splash and spill followed by immediate cleanup)
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Stainless Steel Anchor Stud (SUS316)

Number of Sealings per cartridge

Stud diameter 8 10 12 16 20 24 30
Drilling @ (mm) 10 12 14 18 25 28 35
Drilling depth (mm) 80 90 110 125 170 210 280
No. of anchors per cartridge

EPCON G5 (650ml) 206.9 127.7 76.8 40.9 15.6 10.1 4.8

()
'
o
S
Ultimate Loads (NRu,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN 2
|
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2 é
Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchor size M8 M10 M12 M16 M20 M24 M30 E
het (mm) 80 90 110 125 170 210 280 Vrum(kN) 154 244 355 66.1 103.2 148.7 169.4 5
NRy,m (kN) 257 40.7 592 110.2 141.8 216.2 360.3 VR (kN) 143 226 329 612 956 137.7 156.8
Ngi (kN) 238 37.7 548 102.1 106.3 162.1 270.2

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

TENSILE @ Concrete strength 30 N/mm2

SHEAR @ Concrete strength 30 N/mm2

Anchor size M8 M10 M12 M16 M20 M24 M30 Anchorsize M8 M10 M12 M16 M20 M24 M30
hef (mm) 80 90 110 125 170 210 280 VR4 (kN) 92 146 212 395 616 888 784
NRgq (kN) 15.3 243 354 658 59.1 90.1 150.1 YMs,V — 1.55 for M8 to M24

Ymen=18 Vs, = 2:00 for M30

YMc,N = 1.55 (steel failure)
YMc,N = 2.00 (steel failure 2 M30)

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

NRk

Nrge = ——1%
e YMC,N : YF

TENSILE @ Concrete strength 30 N/mmz2

VR

Vi = —— %
e YMS,V : YF

SHEAR @ Concrete strength 30 N/mm2

Anchorsize M8 M10 M12 M16 M20 M24 M30 Anchorsize M8 M10 M12 M16 M20 M24 M30
het (mm) 80 90 110 125 170 210 280 Viec (kN) 66 104 152 282 440 634 56.0
Ny (kN) 1.0 174 253 470 422 643 1072 Ye=14

Ye=14 Yms,v = 1.55 for M8 to M24

Ymen =18 Ymis,v = 2.00 for M30

YMc,N = 1.55 (steel failure M8 - M24)
YMc,N = 2.00 (steel failure 2 M30)

steel failure
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EPGON 639

Stainless Steel Anchor Stud (SUS316)

3/4

CC-Method

TENSILE in kN SHEAR in kN
Pull-out resistance Concrete edge resistance
Concrete strength 30 N/mm?2 Concrete strength 30 N/mm?2
NRd,p = NoRd,p -fg-fr VRd,c = voRd,c -fg- fﬁ,V : lps-c,V
ef(mm) 110 125 170 210 280 _
Rd,p (kN) 153 26.7 338 455 59.1 90.1 150.1 het (mm) 110 125 170 210
YMc,N =18 Cmin 40 45 55 65 85 105 140
Smin 40 45 55 65 85 105 140
VOggc(kN) 26 34 51 7.3 124 187 326
Ymey =15

Concrete cone resistance

Concrete strength 30 N/mm? Steel resistance

NRgg,c = NOgq - fa - fr- Vs - Wen

ef(mm) 110 125 170 210 280 VRas(kN) 92 146 212 395 61.6 888 784
Ny (kN) 263 314 425 514 816 1120 1725 Yis.y = 155 for M8 to M24
YmeN =15 Vs, = 2.00 for M30
Steel resistance Concrete pry-out failure

Concrete Strength 30 N/mm?2

VRd,cp = VoRd,cp * fB ° II!s : \Pc,N

NRg,s (kN) 156.3 243 354 658 102.7 148.0 130.7 VoRd,cp (kN) 52.7 629 849 1029 163.2 224.0 344.9
Vs, = 1.55 for M8 to M24 Tmsy =15
YMS,N = 2.00 for M30
NRrd = min (Ngg,p ; NRd,c ; Nrd,s) VRd = min (Vg ; 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 5
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2 LS Y R T o
C30/37 1.10 C50/60 1.40 80 1.5
90~180 2.0

__f INFLUENCE OF EMBEDMENT DEPTH

fr= et \here: he € hagt € 2hes
hef



Stainless Steel Anchor Stud (SUS316)

4/4

CC-Method

Ws  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Spacing, s Reduction Factor Wy Spacing, s Reduction Factor Wg
Non-cracked concrete Non-cracked concrete
M8 M10 M12 M16 M20 M24 M30
40 0.63 85 0.63
45 0.64 0.63 105 0.65 0.63
< 55 0.67 065 0.63 140 0.71 0.67 0.63
65 070 068 065 0.63 160 0.74 069 0.64

Ws=05+ 85 0.77 0.74 0.69 0.67 180 0.76 0.71 0.66
4h°' 105 0.83 0.79 0.74 0.71 220 0.82 0.76 0.70

Smin < 8 < SorN 140 094 089 082 078 250 087 0.80 0.72
Smin = 0.5h¢f 160 1.00 0.94 0.86 0.82 300 0.94 0.86 0.77
Sorn = 2heg 180 1.00 0.91 0.86 340 1.00 090 0.80
220 1.00 0.94 370 0.94 0.83

Ws must be used for each spacing 250 1.00 420 1.00 088
influenced the anchors group 560 1.00

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

Edge, ¢ Reduction Factor W¢ Edge, ¢ Reduction Factor W¢
Non-cracked concrete Non-cracked concrete
M8 M10 M12 M16 M20 M24 M30
40 0.63 85 0.63
45 0.68 0.63 105 0.72 0.63
55 0.77 071 0.63 120 0.78 0.68

65 086 079 070 0.65 140 087 075 0.63
Wen=027+0725. 4~ 80 1.00 091 080 073 170 1.00 086 0.71
Conin < € < Corn 90 1.00  0.86 0.79 210 1.00 081
G = 0.5hyg 110 1.00 091 250 0.92
125 1.00 280 1.00

Cern = hes

Wy must be used for each distance
influenced the anchors group

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

FOR SINGLE ANCHOR FASTENING Reduction Factor Wg.c v
Non-cracked concrete

CL, 1.0 12 14 16 18 20 22 24 26 28 30 32

min
Ws.o,v 1.00 1.31 1.66 2.02 241 283 326 372 419 469 520 5.72
h>1.5-c

- e FOR 2 ANCHORS FASTENING Reduction Factor Wy v
Peov= Crmin A Cmin Non-cracked concrete

10 12 14 16 18 20 22 24 26 28 30 32

1.0 067 084 1.03 122 143 165 1.88 212 236 262 2.89 3.16

1.5 0756 093 1.12 133 154 177 200 225 250 276 3.03 3.31

2.0 083 1.02 122 143 165 189 212 238 263 290 3.18 3.46

h>1.5-¢ 25 092 1.11 132 154 177 200 225 250 277 3.04 3.32 3.61

v, 3c+s 3.0 1.00 1.20 142 164 188 212 237 263 290 3.18 3.46 3.76
seV = 6Comin 4, cmm 3.6 1.30 162 175 199 224 250 276 3.04 332 3.61 3.91
4.0 162 186 210 236 262 2.89 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 3.156 344 374 4.04 435

55 271 299 328 357 3.838 4.19 450

6.0 283 3.11 341 371 402 433 465

FOR OTHER CASE OF FASTENINGS

3C+S7+Sy+S3+ ... + Sy,
Wy = 1+ Sz +S3 n1 c
3nCpin Cmin
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