» STAHL

PSF-410 - Polyester resin for use in concrete

Bonded anchor with anchor rod made of galvanized steel or stainless steel of sizes
M8 to M30 for use in non-cracked concrete
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Basic product information

Features Substrate
Styrene free resin (odorless) e Non-cracked concrete C20/25 - C50/60
e Several embedment depths e Reinforced and unreinforced concrete
* ETAG001-5 Option 7 e Dryorwet concrete (Category 1)
e PSF-410-410ml e Flooded holes, except sea water (Category 2)
STUD - carbon steel, class 5.8 acc. EN ISO 898-1
STUD-88 — carbon steel , class 8.8 acc. EN ISO
898-1
Coating thickness min. 5pm acc. EN ISO 4042
o STUD-A4 - stainless steel, grade A4-70, A4-80
acc. EN ISO 3506
Steel material 1.4401, 1.4404, 1.4571 acc. EN
10088
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Installation guide

Drill hole to the correct diameter and depth for stud size being used.

Clean the hole with brush and hand pump at least four times each.

Insert cartridge into gun and attach nozzle.

Dispense to waste until an even color is obtained. Insert the mixing nozzle to the far end of the hole

and inject the resin, slowly withdrawing the nozzle as the hole is filled to 70% of its depth.

5. Immediately insert the rod, slowly and with a slight twisting motion. Remove any excess resin
around the hole before it sets and leave it undisturbed until the curing time elapses.

6. Attach fixture and tighten the nut to the required torque.
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» STAHL

Installation data

“beix | _ himin _
Tinst - | - i
sy J N
u; @I@EJ D
© hoom . B,
Sw| ho '
Size M8 M10 M12 M16 M20 M24 M30
Thread diameter d [mm] 8 10 12 16 20 24 30
Hole diameter in substrate do [mm] 10 12 14 18 24 28 35
Installation torque Tinst [Nm] 10 20 40 80 120 180 300
Wrench size Sw [mm] 13 17 19 24 30 36 46
Min. hole depth in substrate ho [mm] hee+ 5
Min.  hpom [mm] 60 70 80 100 120 140 165
Installation depth Std. hhom  [mm] 80 90 110 125 170 210 240
Max. hnom [mm] 100 120 145 190 240 290 360
Min. substrate thickness Pmin [mm] hee +30 =100 her + 2 - dy
Min. spacing Smin [mm] 0.5-he =40
Min. edge distance Crnin [mm] 0.5-he =40
Minimum curing and working time
Curing Working
Resin Concrete time* time
temperature temperature sSymmer Standard Winter  Summer Standard  Winter
version version version version version version
[°c] [°c] [min] [min]
5 -20 - - 1440 - - 45
5 -15 = - 1080 - = 30
5 -10 = - 480 - - 20
5 -5 1440 480 300 180 70 M
5 0 1080 240 120 120 45
5 5 720 120 60 60 25
10 10 480 90 45 45 15
15 15 360 60 30 25 9 1.5
20 20 240 45 15 15 5 1
25 30 90 30 - 7 2 -
25 40 45 - = 5 = -

* For wet concrete the curing time must be doubled.
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» STAHL

Mechanical properties

Size

STUDS Metric Threaded Rods - Steel Class 5.8

Nominal ultimate tensile strength - tension
Nominal yield strength - tension

Cross sectional area - tension

Elastic section modulus

Characteristic bending resistance

Design bending resistance

Allowable bending resistance

STUDS Metric Threaded Rods - Steel Class 8.8

Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus
Characteristic bending resistance
Design bending resistance
Allowable bending resistance
STUDS Metric Threaded Rods - A4
Nominal ultimate tensile strength - tension
Nominal yield strength - tension
Cross sectional area - tension
Elastic section modulus
Characteristic bending resistance
Design bending resistance

Allowable bending resistance

[N/mm?]
[N/mm?]
[mm?]
[mm?]
[Nm]
[Nm]
[Nm]

[N/mm?]
[N/mm?]
[mm?]
[mm?]
[Nm]
[Nm]
[Nm]

[N/mm?]
[N/mm?]
[mm?]
[mm?]
[Nm]
[Nm]
[Nm]

M8

500
400
36.6
H2
19
15

800
640
36.6
31.2
30
24
17

700
450
36.6
F2
26
17
12

M10

500
400
58
62.3
37
30
21

800
640
58
62.3
60
48
34

700
450
58
62.3
52
34
24

M12

500
400
84.3
109.2
65
52
37

800
640
84.3
109.2
105
84
60

700
450
84.3
109.2
92
59
42

M16

500
400
157
277.5
166
133
95

800
640
157
277.5
266
213
152

700
450
157
2775
233
149
107

M20

500
400
245
541
324
259
185

800
640
245
541
519
416
297

700
450
245
541
454
291

M24

500
400
352.8
935
561
449
321

800
640
352.8
935
898
718
513

700
450
352.8
935
786
504
360

M30

500
400
559.8
1868
1124
899
642

800
640
559.8
1868
1799
1439
1028

700
450
559.8
1868
1574
1009
721
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» STAHL

Product information

Anchor Fixture
Product Code

d'!‘hrea d J— Max. thickness . Hole

Size lameter Min. Stand. Max. diameter
Steelclass Steelclass  Steel grade d L N b d
5.8 8.8 Ad fix,min fix,stnd fix,max f

[mm]  [mm] [mm] [mm]
STUDS-08110  STUDS-08110-88  STUDS-08110-A4 8 110 40 20 - 9
M STUDS-08160 - STUDS-08160-A4 8 160 90 70 50 9
STUDS-10130  STUDS-10130-88  STUDS-10130-A4 10 130 48 28 - 12
M10 STUDS-10170 - STUDS-10170-A4 10 170 88 68 38 12
STUDS-10190 - STUDS-10190-A4 10 190 108 88 58 12
STUDS-12160  STUDS-12160-88  STUDS-12160-A4 12 160 65 35 - 14
STUDS-12190 - STUDS-12190-A4 12 190 95 65 30 14
M12  STUDS-12220 - STUDS-12220-A4 12 220 125 95 60 14
STUDS-12260 - STUDS-12260-A4 12 260 165 135 100 14
STUDS-12300 - STUDS-12300-A4 12 300 205 175 140 14
STUDS-16190  STUDS-16190-88  STUDS-16190-A4 16 190 71 46 - 18
STUDS-16220 - STUDS-16220-A4 16 220 101 76 11 18
M16 STUDS-16260 - STUDS-16260-A4 16 260 141 116 51 18
STUDS-16300 - STUDS-16300-A4 16 300 181 156 91 18
STUDS-16380 - STUDS-16380-A4 16 380 261 236 171 18
STUDS-20260  STUDS-20260-88  STUDS-20260-A4 20 260 117 67 - 22
M20  STUDS-20300 - STUDS-20300-A4 20 300 157 107 37 22
STUDS-20350 - STUDS-20350-A4 20 350 207 157 87 22
M24 STUDS-24300 STUDS-24300-88  STUDS-24300-A4 24 300 132 62 - 26
M30 STUDS-30380 STUDS-30380-88  STUDS-30380-A4 30 380 181 70 - 32
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» STAHL

Basic performance data for single anchor

Performance data for single anchor without influence of edge distance and spacing

Size M8 M10 M12 M16 M20 M24 M30
Substrate Non-cracked concrete

MEAN ULTIMATE LOAD

TENSION LOAD N,,, .
STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 18.9 30.5 40.7 63.4 88.7 111.8 143.1

Maximum embedment depth [kN] 18.9 30.5 441 81.9 128.1 184.8 294.0
STUDS METRIC THREADED RODS - STEEL CLASS 8.8

Minimum embedment depth [kN] 21.1 30.8 40.7 65.4 88.7 111.8 143.1

Maximum embedment depth [kN] 30.5 48.3 70.4 124.2 196.0 251.5 339.3
STUDS METRIC THREADED RODS - A4

Minimum embedment depth [kN] 21.1 30.8 40.7 65.4 88.7 111.8 143.1

Maximum embedment depth [kN] 27.3 431 62.0 115.5 179.6 251.5 339.3

SHEARLOADV,,
STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 11.3 18.3 26.5 49.1 76.9 110.9 176.4

Maximum embedment depth [kN] 11.3 18.3 26.5 49.1 76.9 110.9 176.4
STUDS METRIC THREADED RODS - STEEL CLASS 8.8

Minimum embedment depth [kN] 183 29.0 42.2 79.4 123.5 177.7 282.9

Maximum embedment depth [kN] 183 29.0 42.2 79.4 123.5 177.7 282.9
STUDS METRIC THREADED RODS - A4

Minimum embedment depth [kN] 16.4 25.8 37.2 69.3 107.7 155.6 247.6

Maximum embedment depth [kN] 16.4 25.8 37.2 69.3 107.7 155.6 247.6

CHARACTERISTIC LOAD

TENSION LOAD N,
STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 14.3 20.9 271 40.2 60.3 68.6 85.5

Maximum embedment depth [kN] 18.0 29.0 42.0 76.4 120.6 142.1 186.6
STUDS METRIC THREADED RODS - STEEL CLASS 8.8

Minimum embedment depth [kN] 14.3 209 271 40.2 60.3 68.6 85.5

Maximum embedment depth [kN] 239 35.8 49.2 76.4 120.6 142.1 186.6
STUDS METRIC THREADED RODS - A4

Minimum embedment depth [kN] 14.3 20.9 271 40.2 60.3 68.6 85.5

Maximum embedment depth [kN] 23.9 35.8 49.2 76.4 120.6 142.1 186.6

SHEARLOAD V,,
STUDS METRIC THREADED RODS - STEEL CLASS 5.8

Minimum embedment depth [kN] 9.00 14.0 21.0 39.0 61.0 88.0 140.0
Maximum embedment depth [kN] 9.00 14.0 21.0 39.0 61.0 88.0 140.0
STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 15.0 23.0 34.0 63.0 98.0 137.2 1711
Maximum embedment depth [kN] 15.0 23.0 34.0 63.0 98.0 141.0 224.0
STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 13.0 20.0 29.0 55.0 86.0 124.0 1711
Maximum embedment depth [kN] 13.0 20.0 29.0 55.0 86.0 124.0 196.0
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» STAHL

Size M8 M10 M12 M16 M20 M24 M30
DESIGN LOAD
TENSION LOAD N,
STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 6.82 11.6 15.1 223 335 38.1 47.5
Maximum embedment depth [kN] 11.4 19.3 27.3 42.5 67.0 79.0 103.7
STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 6.82 11.6 15.1 22.3 335 38.1 47.5
Maximum embedment depth [kN] 11.4 19.9 27.3 42.5 67.0 79.0 103.7
STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 6.82 11.6 15.1 22.3 335 38.1 47.5
Maximum embedment depth [kN] 11.4 19.9 273 42.5 67.0 79.0 103.7
SHEAR LOAD V,,
STUDS METRIC THREADED RODS - STEEL CLASS 5.8
Minimum embedment depth [kN] 7.20 11.2 16.8 31.2 48.8 70.4 112.0
Maximum embedment depth [kN] 7.20 11.2 16.8 31.2 48.8 70.4 112.0
STUDS METRIC THREADED RODS - STEEL CLASS 8.8
Minimum embedment depth [kN] 12.0 18.4 27.2 50.4 78.4 91.5 114.0
Maximum embedment depth [kN] 12.0 18.4 27.2 50.4 78.4 112.8 179.2
STUDS METRIC THREADED RODS - A4
Minimum embedment depth [kN] 8.33 12.8 18.6 353 55.1 79.5 114.0
Maximum embedment depth [kN] 8.33 12.8 18.6 353 55.1 79.5 125.6

RECOMMENDED LOAD

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STUDS METRIC THREADED RODS -

Minimum embedment depth

Maximum embedment depth

STEEL CLASS 5.8
[kN]
[kN]

STEEL CLASS 8.8
[kN]
[kN]

A4
[kN]
[kN]

STEEL CLASS 5.8
[kN]
[kN]

STEEL CLASS 8.8
[kN]
[kN]

A4
[kN]
[kN]

TENSION LOAD N, .

4.87
8.12

4.87
8.12

4.87

8.12

5.14

5.14

8.57
8.57

5.95
5.95

8.29
13.8

8.29
14.2

8.29
14.2

SHEARLOADV,

8.00
8.00

13.1
131

9.16
9.16

10.8
195

10.8
19.5

10.8

19.5

12.0

12.0

19.4
19.4

13.3
13.3

16.0
30.3

16.0
30.3

16.0

30.3

22.3

22.3

36.0
36.0

252
252

23.9
47.9

23.9
479

239

47.9

34.9

34.9

56.0
56.0

39.4
394

27.2
56.4

27.2
56.4

27.2

56.4

50.3

50.3

65.4
80.6

56.8
56.8

339
741

33.9
741

339

741

80.0

80.0

815
128.0

81.5
89.7
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- » STAHL

Basic performance data For single anchor (cont.)

Edge distance and spacing

Edge distance (tensile)
Reduction factors for edge distance <c y applicable to Ngq or N, for non-cracked concrete

Table only valid for one edge <cnand s = sy

. M8 M10 M12 M16 M20 M24  M30
N
hz hz h2 hz
Il 1.20hmin Bimin 1.40hin himin 1.45hin himin 1.54hin hmin ~ Pimin himin himin
40 0.60 0.53 0.56 0.50 0.53 0.50 - - - - -
50 0.65 0.58 0.62 0.54 0.58 0.54 0.53 0.50 - - -
60 0.71 0.63 0.68 0.59 0.64 0.58 0.57 0.53 0.53 - -
70 0.77 0.68 0.75 0.63 0.69 0.63 0.62 0.57 0.57 0.53 -
85 0.87 0.77 0.85 0.70 0.78 0.70 0.68 0.62 0.62 0.58 0.54
90 0.90 0.80 0.89 0.72 0.81 0.72 0.70 0.64 0.64 0.59 0.55
105 0.96 0.85 1.00 0.80 0.90 0.80 0.77 0.69 0.69 0.64 0.59
120 1.00 0.90 - 0.84 1.00 0.88 0.85 0.75 0.75 0.68 0.63
150 - 1.00 - 0.93 - 0.97 1.00 0.88 0.87 0.78 0.71
165 - - - 0.97 - 1.00 - 0.91 0.93 0.84 0.75
180 - - - 1.00 - - - 0.95 1.00 0.89 0.79
210 - - - - - - - 1.00 - 1.00 0.88
250 - - - - - - - - - - 1.00
i PO Bcgrzzﬂlg i()e\\:’\lynberg Road
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» STAHL

Basic performance data For single anchor (cont.)

Edge distance (shear)

Increasing factors for edge distance >cy,, applicable to Vg4 for non-cracked concrete

Tables only valid for one edge >c, and s = 3cy

< M8 M10 M12 M16 M20 M24 M30

Vv

[mm] h2 - h2 B hz B h2 B h2 B hz B hz B

1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y

40 1.00 100 1.00 1.00 100 1.00 - - - - - - - -
50 140 140 140 140 140 140 100 1.00 - - - - - -
60 184 184 184 184 184 184 131 1.31 1.00  1.00 - - - -
70 232 226 232 226 232 232 166 166 126 126 1.00 1.00 - -
83 299 268 299 268 299 281 214 214 163 163 129 129 100 1.00

90 3.38 2.90 3.38 2.90 3.38 3.05 2.41 2.37 1.84 1.84 1.46 1.46 1.13 1.13
100 3.95 3.23 3.95 3.23 3.95 3.39 2.83 2.63 2.15 2.15 1.71 1.71 1.32 1.32

120 = 3.87 5.20 3.87 5.20 4.06 3.72 3.16 2.83 2.73 2.24 2.24 1.74 1.74
150 = - = 4.84 7.26 5.08 5.20 3.95 3.95 3.42 3.14 2.93 2.43 2.43
165 = - = 5.33 8.38 5.59 5.99 4.34 4.56 3.76 3.62 3.22 2.80 2.73
180 = - = 5.81 = 6.09 6.83 4.74 5.20 410 412 3.51 3.19 2.98
210 = - = - = 7.11 8.61 5.53 6.55 478 5.20 410 4.02 3.48
250 = - = - = 8.46 11.18 6.58 8.51 5.69 6.75 4.88 5.23 4.14
300 = - = - = - = 7.90 = 6.83 8.87 5.86 6.87 497
350 = - = - = - = 9.22 = 9.97 = 6.83 8.66 5.79
400 - - - - - - - 1053 - - - 781 1058 662
450 - - - - - - - - - - - 8718 - 745
500 - - - - - - - - - - - - - 828
550 - - - - - - - - - - - - - 910
600 - - - - - - - - - - - - - 993
) PO Bcgr:ﬂlg 20 Wynberg Road
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» STAHL

Basic performance data For single anchor (cont.)

Spacing

Reduction factors for spacing <s,y applicable to Nrq / Vrg OF Nrec / Vrec fOr non-cracked concrete

Table only valid for one spacing <s. y and c = ¢,y

. M8 M10 M12 M16 M20 M24  M30
h2 h2 h2 h2
bl 1.20hmin Bimin 1.40hin himin 1.45hin Bimin 1.54hin hmin ~ Pimin Bimin himin
40 0.61 0.57 0.60 0.56 0.58 0.56 - - - - -
50 0.64 0.58 0.62 0.57 0.60 0.58 0.58 0.56 - - -
60 0.67 0.60 0.64 0.59 0.63 0.59 0.60 0.58 0.58 - -
70 0.69 0.62 0.67 0.60 0.65 0.61 0.62 0.59 0.60 0.58 -
85 0.72 0.64 0.70 0.62 0.68 0.63 0.64 0.61 0.62 0.60 0.59
100 0.75 0.67 0.74 0.64 0.71 0.66 0.67 0.63 0.64 0.62 0.60
125 0.80 0.71 0.80 0.68 0.76 0.70 0.71 0.66 0.67 0.65 0.63
150 0.85 0.75 0.86 0.71 0.81 0.73 0.75 0.69 0.71 0.68 0.65
180 0.90 0.80 0.93 0.76 0.88 0.78 0.80 0.73 0.75 0.71 0.68
200 0.94 0.83 0.98 0.79 0.92 0.81 0.83 0.75 0.78 0.74 0.70
225 0.99 0.88 1.00 0.82 0.97 0.85 0.88 0.78 0.81 0.77 0.73
250 1.00 0.92 - 0.86 1.00 0.89 0.92 0.81 0.85 0.80 0.75
275 - 0.96 - 0.89 - 0.93 0.96 0.84 0.88 0.83 0.78
300 - 1.00 - 0.93 - 0.97 1.00 0.88 0.92 0.86 0.80
325 - - - 0.96 - 1.00 - 0.91 0.95 0.89 0.83
360 - - - 1.00 - - - 0.95 1.00 0.93 0.86
400 - - - - - - - 1.00 - 0.98 0.90
440 - - - - - - - - - 1.00 0.94
500 - - - - - - - - - - 1.00
i PO Bcgr:ﬂlg i()e\\:’\lynberg Road
é nchorfix T
R | S,

WARNING. THE INFORMATIONS CONTAINED IN THIS TECHNICAL DATA SHEET IS THE PROPERTY OF ANCHORFIX. ANY REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN PERMISSION OF ANCHORFIX IS PROHIBITED.
Page 10 of 20



» STAHL

Basic performance data For single anchor (cont.)

Performance data for single anchor without influence of edge distance and spacing.

STANDARD EMBEDMENT DEPTH - NON CRACKED CONCRETE

Size M8 M10 M12 M16 M20 M24 M30
Embedment depth 80 920 110 125 170 210 240
MEAN ULTIMATE LOAD

TENSION Ngym [kN] 20.4 322 42.6 68.6 102.6 115.4 150.8
STUDS (5.8)

SHEAR  Vium [kN] 18.3 29.0 42.2 78.5 122.5 176.5 280.5

TENSION Ngym [kN] 20.4 322 42.6 68.6 102.6 115.4 150.8
STUDS-88 (8.8)

SHEAR  Vium [kN] 293 46.4 67.4 125.6 196.0 282.4 448.4

TENSION Ngym [kN] 20.4 322 42.6 68.6 102.6 115.4 150.8

STUDS-A4 (A4-70)

SHEAR  Veum [kN] 25.6 40.6 59.0 109.9
CHARACTERISTIC LOAD

37.3

171.5 2471 392.7

TENSION Ngk 85.5 102.9 124.4

STUDS (5.8)

SHEAR Vg [kN] 14.0 61.0 88.0 140.0
TENSION Neg IkN] 19.1 26.9 373 503 85.5 102.9 124.4
STUDS-88 (8.8)
SHEAR Vi [kN] 23.0 34.0 63.0 98.0 141.0 224.0

TENSION Ng [kN] 19.1 26.9 37.3 50.3 85.5 102.9 124.4

STUDS-A4 (A4-70)
SHEAR Vg [kN] EX 20.0 29.0 55.0 86.0 124.0 196.0

DESIGN LOAD
TENSION Ngg [kN] 9.1 14.9 20.7 27.9 47.5 57.2 69.1
STUDS (5.8)
SHEAR  Vgg [kN] 11.2 16.8 31.2 48.8 70.4
TENSION Ngg [kN] 9.1 14.9 20.7 27.9 47.5 57.2 69.1
STUDS-88 (8.8)
SHEAR  Vgg [kN]

TENSION Ngg [kN] 9.1 14.9 20.7 27.9 47.5 57.2 69.1
SHEAR Vg [kN] 8.3 12.8 18.6

RECOMMENDED LOAD*

STUDS-A4 (A4-70)

TENSION Ngec [kN] 6.5 10.7 14.8 20.0 33.9 40.9 49.4
STUDS (5.8)

SHEAR  Vpgec [kN] 5.1 8.0 12.0 22.3 34.9 50.3 80.0

TENSION Ngec [kN] 6.5 10.7 14.8 20.0 33.9 40.9 49.4
STUDS-88 (8.8)

SHEAR Ve [kN] 8.6 13.1 19.4 36.0 56.0 80.6 128.0

TENSION Ngec [kN] 6.5 10.7 14.8 20.0 33.9 40.9 49.4
STUDS-A4 (A4-70)

SHEAR  Vgec [kN] 5.9 9.1 13.3 25.2 39.4 56.8 89.7

- Steel failure

*Partial safety factor 1.4
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» STAHL

Performance data for dry or wet concrete (Category 1) and flooded holes, except sea water (Category 2)
In the area of reinforcement with (@<10mm with spacing <100mm or @>10mm with spacing <150mm) use partial safety factor
lbrez 0.5+ hef/ZOO <1
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» STAHL

Basic performance data For single anchor (cont.)

Edge distance and spacing

Edge distance (tensile)
Reduction factors for edge distance <c y applicable to Ngq or N, for non-cracked concrete

Table only valid for one edge <cnand s = sy

M8 M10 M12 M16 M20 M24 M30
v h2 h2 h2 h2 h2 h2 h2

[mm] 445 h,, 150 hgn 157 hge 161 hye 156 hgn 158 hgw 155 hi

hmin hmin hmin hmin hmin hmin hmin

40 0.60 0.50 - - - - - - - - - - - -
45 0.64 0.52 0.57 0.49 - - - - - - - - - -
55 0.71 0.56 0.53 0.53 0.59 0.52 - - - - - - - -
63 0.77 0.60 0.68 0.56 0.62 0.54 0.56 0.51 - - - - - -
85 0.90 0.70 0.81 0.64 0.74 0.62 0.65 0.57 0.58 0.55 - - - -

105 0.98 0.76 0.94 0.72 0.85 0.69 0.73 0.63 0.64 0.60 0.62 0.56 = -

120 1.00 0.80 1.00 0.77 0.93 0.75 0.79 0.68 0.69 0.64 0.66 0.59 0.62 0.56

140 = 0.85 = 0.81 1.00 0.82 0.88 0.74 0.76 0.70 0.72 0.64 0.67 0.60
165 = 0.91 = 0.87 = 0.88 1.00 0.83 0.85 0.77 0.80 0.70 0.73 0.65
180 = 0.95 = 0.90 = 0.91 = 0.86 0.90 0.82 0.85 0.74 0.77 0.68
200 = 1.00 = 0.94 = 0.95 = 0.90 0.97 0.88 0.92 0.79 0.83 0.73
225 = - = 1.00 = 1.00 = 0.95 1.00 0.94 1.00 0.86 0.90 0.78
265 = - = - = - = 1.00 = 1.00 = 0.92 1.00 0.87
300 - - - - - - - - - - - 098 - 092
320 - - - - - - - - - - - 100 - 094
360 - - i i - i - - i i - - - 100
) PO Bcgr:ﬂlg 20 Wynberg Road
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Basic performance data For single anchor (cont.)

Edge distance (shear)

Increasing factors for edge distance >cy,, applicable to Vg4, for non-cracked concrete

Tables only valid for one edge >c,, and s = 3¢y

c M8 M10 M12 M16 M20 M24 M30

mm] h= ,  hx ,  hx _  hx _  hx ,  hx ,  h
1.5¢y mr - 1.5¢cy mn 1.5¢y mn 1.5¢y mh 1.5¢y mt - 1.5¢y mn 15¢, ™"

40 1.00 1.00 = - = - = - = - = - = -

45 1.19 1.19 1.00 1.00 = - = - = - = - = -

55 1.61 1.61 1.35 1.35 1.00 1.00 = - = - = - = -

63 1.98 1.98 1.66 1.66 1.23 1.23 1.00 1.00 = - = - = -

85 3.10 2.88 2.60 2.52 1.92 1.92 1.57 1.57 1.00 1.00 = - = -

105 4.25 3.55 3.56 3.1 2.64 2.49 2.15 2.13 1.37 1.37 1.00 1.00 = -

120 = 4.06 4.35 3.56 3.22 2.84 2.63 2.44 1.68 1.68 1.22 1.22 1.00 1.00

150 = - = 4.44 4.50 3.55 3.67 3.05 2.34 2.31 1.71 1.71 1.40 1.40

180 = - = - 5.92 4.26 4.83 3.66 3.08 2.77 2.24 2.23 1.84 1.84

225 = - = - = 5.33 6.75 4.57 4.31 3.46 3.14 2.78 2.57 2.46

250 = - = - = - 7.90 5.08 5.04 3.85 3.67 3.09 3.01 2.73

300 = - = - = - = 6.10 = 4.62 4.83 3.71 3.95 3.28

350 = - = - = - = 7.12 = - = 4.33 4.98 3.83

400 - - - - - - - - - - - 4.95 6.09 4.37

450 = - = - = - = - = - = - 7.26 4.92

500 = - = - = - = - = - = - 8.51 5.47

550 = - = - = - = - = - = - = 6.01

) PO Bcgr:z:llg i(l\\:’\lynberg Road
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Basic performance data For single anchor (cont.)

Spacing

Reduction factors for spacing <s,n applicable to Ngq / Vrg OF Nrec / Viec fOr non-cracked concrete

Table only valid for one spacing <s. y and c = ¢

M8 M10 M12 M16 M20 M24 M30
S h2 h2 h2 h2 h2 h2 h2

[mm] 445 h,, 150 hmy 157 hy 161 hge 156 hgn 158 hge 155  hi

|'|min hmin |'|min hmin |'|min |'|min |'|min

40 061 055 - - - - - - - - - - - -
45 0.62 0.56 0.60 0.55 - - - - - - - - - -
55 0.65 0.57 0.62 0.56 0.60 0.56 - - - - - - - -
63 0.67 0.58 0.64 0.57 0.62 0.57 0.60 0.56 - - - - - -
85 0.74 0.61 0.69 0.59 0.66 0.60 0.63 0.59 0.60 0.58 - - - -

105 0.79 0.63 0.73 0.62 0.70 0.62 0.66 0.61 0.63 0.60 0.62 - = -

120 0.83 0.65 0.77 0.63 0.73 0.64 0.68 0.62 0.65 0.62 0.63 0.60 0.62 0.58

150 0.88 0.69 0.83 0.67 0.79 0.67 0.73 0.65 0.68 0.65 0.67 0.62 0.65 0.60

180 0.93 0.73 0.90 0.70 0.84 0.70 0.77 0.68 0.72 0.68 0.70 0.64 0.68 0.63

200 0.96 0.75 0.94 0.72 0.88 0.73 0.80 0.70 0.74 0.70 0.72 0.66 0.69 0.64

225 1.00 0.78 0.98 0.75 0.93 0.76 0.84 0.73 0.77 0.72 0.75 0.68 0.72 0.66

280 = 0.85 1.00 0.81 1.00 0.82 0.92 0.78 0.84 0.77 0.81 0.72 0.77 0.69
320 - 0.90 - 0.86 - 0.86 0.98 0.82 0.89 0.81 0.86 0.75 0.81 0.72
400 - 1.00 - 0.94 - 0.95 1.00 0.90 0.98 0.89 0.95 0.82 0.89 0.78
450 = - - 1.00 - 1.00 - 0.95 1.00 0.94 1.00 0.86 0.94 0.81
500 = - = - = - = 1.00 - 0.99 - 0.90 0.99 0.85
550 = - = - = - = - = 1.00 - 0.94 1.00 0.88
630 - - - - - - - - - - - 100 - 094
760 - - - - - - - - - - - - - 1.00
) PO Bcgr:'?:llg 20 Wynberg Road
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» STAHL

Basic performance data For single anchor (cont.)

Edge distance and spacing

Edge distance (tensile)
Reduction factors for edge distance <c.n applicable to Ny or N, for non-cracked concrete

Table only valid for one edge <cyand s > s

M8 M10 M12 M16 M20 M24 M30
Cv  h2 h2 h2 h2 h2 h2 h2

[mm] 454 h, 1.60h h,, 166 hge 173 hge 167 hyn 168 hon 167  ho

hmin min hmin hmin hmin hmin hmin

50 067 052 - - - - - - - - - - - -
60 0.64 0.56 0.66 0.52 - - - - - - - - - -
73 0.81 0.61 0.74 0.56 0.67 0.54 - - - - - - - -
95 0.92 0.69 0.86 0.63 0.79 0.61 0.69 0.55 - - - - - -

100 0.93 0.70 0.88 0.64 0.82 0.62 0.71 0.56 = - = - = -

120 0.99 0.75 0.96 0.70 0.93 0.69 0.79 0.60 0.69 0.58 = - = -

140 1.00 0.78 1.00 0.73 1.00 0.74 0.88 0.65 0.76 0.63 = - = -

145 - 0.79 - 0.74 - 0.75 0.90 0.67 0.77 0.64 0.80 0.60 - -

165 - 0.83 - 0.78 - 0.78 1.00 0.72 0.85 0.69 0.85 0.64 = -

180 - 0.86 - 0.80 - 0.81 - 0.74 0.90 0.72 0.92 0.67 0.77 0.61
200 - 0.90 - 0.83 - 0.84 - 0.76 0.97 0.77 1.00 0.71 0.83 0.64
225 - 0.95 - 0.88 - 0.89 - 0.80 1.00 0.81 - 0.76 0.90 0.68
265 - 1.00 - 0.94 - 0.96 - 0.85 - 0.87 - 0.80 1.00 0.75
300 = - = 1.00 - 1.00 - 0.89 - 0.92 - 0.84 - 0.78
360 = - = - = - = 0.97 - 1.00 - 0.91 - 0.83
400 = - = - = - - 1.00 - - - 0.96 - 0.87
450 - - - - - - - - - - - 1.00 - 0.92
550 - - - - - - - - - - - - - 1.00
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Basic performance data For single anchor (cont.)

Edge distance (shear)

Increasing factors for edge distance >c,, applicable to Vg4 for non-cracked concrete

Tables only valid for one edge >c,, and s = 3cy

. M8 M10 M12 M16 M20 M24 M30

Vv

[mm] h2 Bonin h2 B h2 B h2 B h2 B h2 B h2 B

1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y 1.5¢y

50 1.00 1.00 - - - - - - - - - - - -
60 1.31 1.31 1.00  1.00 - - - - - - - - - -
73 1.76 1.76 134 134 100 1.00 - - - - - - - -
95 2.62 2.50 199 199 148 148 100 1.00 - - - - - -
100 2.83 2.63 215 215 160 160 108 108 - - - - - -
105 - 2.76 232 226 173 173 116 116 - - - - - -
120 - - 283 258 211 208 142 142 100 1.00 - - - -
145 - - 376 312 280 251 189 189 133 133 100 1.00 - -
180 - - - 387 387 312 261 235 184 1.84 138 138 100 1.00
200 - - - - - 346 305 262 215 2.1 162 162 117 117
230 - - - - - - 3.77 301 265 242 200 200 144 144
250 - - - - - - - 3.27 - 264 226 217 164 164
300 - - - - - - - 3.92 - - 298 261 215 210
350 - - - - - - - - - - - 3.04 271 245
400 - - - - - - - - - - - - 331  2.80
450 - - - - - - - - - - - - - 3.15
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- » STAHL

Basic performance data For single anchor (cont.)

Spacing

Reduction factors for spacing <s..y applicable to Ngq / Vrg OF Nrec / Viec fOr non-cracked concrete

Table only valid for one spacing <s.y and ¢ = cn

M8 M10 M12 M16 M20 M24 M30
S h2 h2 h2 h2 h2 h2 h2

[mm] 454 h, 160 hy, 166 hmy 173 hgy 167 hp 168 hyn 167  ho

|'|min |'|min hmin |'|min hmin hmin hmin

50 064 055 - - - - - - - - - - - -
60 0.67 0.56 0.63 0.55 - - - - - - - - - -
73 0.70 0.57 0.66 0.56 0.64 0.56 - - - - - - - -
95 0.76 0.60 0.71 0.58 0.68 0.58 0.64 0.56 - - - - - -

100 0.78 0.60 0.72 0.58 0.69 0.59 0.65 0.57 = - = - = -

120 0.83 0.62 0.77 0.60 0.73 0.60 0.68 0.58 0.65 0.58 = - = -

145 0.86 0.65 0.82 0.62 0.78 0.63 0.72 0.60 0.68 0.60 0.66 0.58 = -

180 0.91 0.68 0.89 0.65 0.84 0.66 0.77 0.62 0.72 0.63 0.70 0.60 0.68 0.58

200 0.93 0.70 0.91 0.67 0.88 0.67 0.80 0.63 0.74 0.64 0.72 0.61 0.69 0.59

225 0.97 0.73 0.94 0.69 0.93 0.69 0.84 0.65 0.77 0.66 0.75 0.63 0.72 0.60

250 1.00 0.75 0.97 0.71 0.98 0.72 0.88 0.66 0.80 0.67 0.78 0.64 0.74 0.62

280 = 0.78 1.00 0.73 1.00 0.74 0.92 0.68 0.84 0.69 0.81 0.66 0.77 0.63
320 = 0.82 = 0.77 = 0.78 0.98 0.71 0.89 0.72 0.86 0.68 0.81 0.65
400 = 0.90 = 0.83 = 0.84 1.00 0.76 0.98 0.78 0.95 0.73 0.89 0.69
450 = 0.95 = 0.88 = 0.89 = 0.80 1.00 0.81 1.00 0.76 0.94 0.71
500 = 1.00 = 0.92 = 0.93 = 0.83 = 0.85 = 0.79 0.99 0.73
550 = - = 0.96 = 0.97 = 0.86 = 0.88 = 0.82 1.00 0.75
630 = - = 1.00 = 1.00 = 0.91 = 0.94 = 0.86 = 0.79
760 = - = - = - = 1.00 = 1.00 = 0.94 = 0.85
950 = - = - = - = - = - = 1.00 - 0.94
1100 = - = - = - = - = - = - = 1.00
) PO Bcgr:m;g 20 Wynberg Road
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Size M8 M10 M12 M16 M20 M24 M30
TENSION LOAD
STEEL FAILURE (TR 029, 5.2.2.2)
Steel class 5.8
Characteristic resistance NRrks [kN] 18.0 29.0 42.0 78.0 122.0 176.0 280.0
Partial safety factor VYwis - 1.5
Steel class 8.8
Characteristic resistance NRrks [kN] 29.0 46.0 67.0 126.0 196.0 282.0 449.0
Partial safety factor Vs = 1.5
Steel class A4-70
Characteristic resistance \[F [kN] 26.0 41.0 59.0 110.0 171.0 247.0 393.0
Partial safety factor VYvis - 1.87

PULL-OUT FAILURE (acc.TR 029, 5.2.2.3)

NON-CRACKED CONCRETE C20/25 (CHARACTERISTIC RESISTANCE ACC. 5.2a Ngy.,, = T+ d  hys * Tgy

Characteristic bond resistance

2
(Temp range | 400C/240C) TRk.ucr [N/mm ] 9.5 9.5 9.0 8.0 8.0 6.5 5.5
Characteristic bond resistance 2
(Ter range Il BO°C/50°C) e [N/mm?] 8.0 8.0 7.5 7.0 6.5 5.0 45
Partial safety factor for
use category 1 + 2 2 ) el 18
ina F ¢ C30/37 W, = 1.04 1.04 1.04 1.04 1.00 1.00 1.00
't””eas'”g actors for C40/50 w, - 107 107 107  1.07 1.00 1.00 1.00
C50/60 W, = 1.09 1.09 1.09 1.09 1.00 1.00 1.00
CONCRETE CONE FAILURE (acc.TR 029, 5.2.2.4)
i 7 1 14
Effective embedment depth iy i) 60 0 80 00 120 0 165
Max her [mm] 100 120 145 190 240 290 360
Partial safety factor for
use category 1 + 2* L ) el 18
CONCRETE SPLITTING FAILURE (acc.TR 029, 5.2.2.6)
X Min her [mm] 60 70 80 100 120 140 165
Effective embedment depth Maxhes  [mm] 100 120 145 190 240 290 360
h= hmin Cersp [ITIITI] 2.5 hef 2.0- hef 1.5- hgf
Edge distance hmin < h < 2-hef Caigm [mm] From linear interpolation (drawing 1)
h2 Z'heF Cersp [mm] CerNp
Spacing Sam [mm] 2.0 Cersp
Partial safety factor for Viee ) 21 18

use category 1 + 2*
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Size M8 M10 M12 M16 M20 M24 M30
SHEAR LOAD

STEEL FAILURE (TR 029, 5.2.3.2)
Steel class 5.8 Characteristic resistance
without lever arm
Steel class 5.8 Characteristic resistance
with lever arm
Partial safety factor YMs - 1.25
Steel class 8.8 Characteristic resistance
without lever arm
Steel class 8.8 Characteristic resistance
with lever arm
Partial safety factor YMs - 1.25
Steel class A4-70 Characteristic
resistance without lever arm

Steel class A4-70 Characteristic
resistance with lever arm

Vris [kN] 9.0 14.0 21.0 39.0 61.0 88.0 140.0

MCRis [Nm] 19.0 37.0 65.0 166.0 324.0 561.0 1124.0

Vris [kN] 15.0 23.0 34.0 63.0 98.0 141.0 224.0

MCRis [Nm] 30.0 60.0 105.0 266.0 519.0 898.0 1799.0

Vris [kN] 13.0 20.0 29.0 55.0 86.0 124.0 196.0

MCRis [Nm] 26.0 52.0 92.0 233.0 454.0 786.0 1574.0

Partial safety factor YMs - 1.56
PRYOUT FAILURE (TR 029 5.2.3.3)

Factor k - 2 2 2 2 2 2 2

Partial safety factor YMs - 1.5

Diameter d [kN] 8 10 12 16 20 24 30

Tdisanbeicdg i Min her [mm] 60 70 80 100 120 140 165
Max her [mm] 100 120 145 190 240 290 360

Partial safety factor Ymc = 1.5

* Use category: 1 —dry or wet concrete; 2 - flooded holes

Z'hef

hmin

Ccr,Np cA:r,sp

Drawing 1. Curve to determination of ¢, in case when hyin < h < 2-her
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