1©B

Bolt resistances: Class 10.9 Csk TCB:

Non-preloaded using S275

Shear resistance

Bolts in tension

Diameter of bolt Tensile stress area | Tension resistance . Min. thickness for
Single shear Double shear .
punching shear
d As Fira Fyrd 2% Fypg t min
mm mm’ kN kN kN mm
12 84.3 42.5 28.7 57.3 3.0
16 157 79 62.8 125.6 4.6
20 245 123 98 196 6.0
22 303 153 121 242 6.6
24 353 178 141 282 6.8
27 459 231 184 367 7.8
30 561 283 224 449 8.8
36 817 412 327 654 10.6
. Minimum . .
Diameter of bolt - - " Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 25 20 35 40 9.6 14.9 20.2 25.5 30.8 36.0 46.6 62.4 88.8 1153 141.7
16 35 25 50 50 6.1 13.6 21.0 28.5 35.9 43.4 58.3 80.6 117.8 155.1 192.3
20 40 30 60 60 6.7 15.1 23.5 31.9 40.3 57.2 82.4 124.6 166.7 208.8
22 45 35 65 70 3.1 13.9 24.6 35.4 46.1 67.6 99.9 153.6 207.3 261.1
24 50 35 70 70 8.2 18.7 29.1 39.6 60.5 91.8 144.0 196.2 248.4
27 55 40 80 80 0.4 11.4 22.4 33.5 55.5 88.5 143.5 198.5 253.5
30 60 45 85 90 3.7 16.3 28.9 54.2 92.1 155.2 218.4 281.6
36 75 50 105 100 10.7 39.3 82.2 153.8 225.3 296.8
. Minimum . A
Diameter of bolt - - - Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 40 25 50 45 16.9 26.1 35.4 44.7 53.9 63.2 81.7 109.4 155.7 202.0 248.2
16 50 30 65 55 10.0 22.2 34.3 46.5 58.6 70.8 95.1 1315 192.2 253.0 313.7
20 60 35 80 70 11.8 26.7 41.6 56.5 71.4 101.2 146.0 220.5 295.1 369.6
22 70 40 90 75 5.1 22.6 40.2 57.7 75.2 1103 162.9 250.6 3383 426.0
24 75 40 95 80 14.9 33.9 52.8 71.7 109.6 166.3 260.9 355.6 450.2
27 85 45 110 90 0.8 21.7 42.7 63.6 105.4 168.1 272.7 377.2 481.8
30 90 50 115 100 6.5 28.8 51.2 95.9 163.0 274.8 386.7 498.5
36 110 60 145 120 20.8 76.3 159.6 298.4 437.1 575.9

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN ISO 4014: 2011, BS EN ISO 4017: 2014)
See clause 3.7(1) of BS EN 1993-1-8: 2005 for calculation of the design resistance of a group of fasteners

Values of bearing resistance in green cells are less than the single shear resistance of the bolt

Values of bearing resistance in blue cells are greater than the double shear resistance of the bolt

Bearing values assume standard clearance holes

If oversize or short slotted holes are used, bearing values should be multiplied by 0.8

If long slotted or kidney shaped holes are used, bearing values should be multiplied by 0.6

In single lap joints with only one bolt row, the design bearing resistance for each bolt should be limited to 1.5f ,d t / y m»
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1©B

Bolt resistances: Class 10.9 Csk TCB:

Non-preloaded using S355

Shear resistance

Bolts in tension

Diameter of bolt Tensile stress area | Tension resistance . Min. thickness for
Single shear Double shear .
punching shear
d As Fira Fyrd 2% Fypg t min
mm mm’ kN kN kN mm
12 84.3 42.5 28.7 57.3 2.7
16 157 79 62.8 125.6 4.0
20 245 123 98 196 5.3
22 303 153 121 242 5.8
24 353 178 141 282 5.9
27 459 231 184 367 6.8
30 561 283 224 449 7.6
36 817 412 327 654 9.3
. Minimum . .
Diameter of bolt - - " Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 25 20 35 40 11.0 17.1 23.2 29.2 35.3 41.3 53.4 71.6 101.9 132.1 162.4
16 35 25 50 50 7.0 15.6 24.1 32.6 41.2 49.7 66.8 92.4 135.1 177.7 220.4
20 40 30 60 60 7.6 17.3 26.9 36.6 46.2 65.5 94.5 142.8 191.0 239.3
22 45 35 65 70 3.6 15.9 28.2 40.5 52.9 77.5 1145 176.1 237.7 299.3
24 50 35 70 70 9.5 21.4 33.4 45.4 69.3 105.2 165.1 224.9 284.8
27 55 40 80 80 0.5 13.1 25.7 38.3 63.6 101.4 164.5 227.6 290.6
30 60 45 85 90 4.2 18.7 33.2 62.1 105.6 178.0 250.4 322.8
36 75 50 105 100 12.3 45.1 94.3 176.3 258.3 340.2
. Minimum . A
Diameter of bolt - - - Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 40 25 50 45 19.4 30.0 40.6 51.2 61.8 72.4 93.6 125.4 178.5 231.5 284.6
16 50 30 65 55 115 25.4 39.3 53.3 67.2 81.1 109.0 150.7 220.4 290.0 359.6
20 60 35 80 70 135 30.6 47.7 64.8 81.9 116.0 167.3 252.8 338.2 423.7
22 70 40 90 75 5.8 25.9 46.0 66.1 86.3 126.5 186.8 287.3 387.8 488.4
24 75 40 95 80 171 38.8 60.5 82.2 125.6 190.7 299.1 407.6 516.1
27 85 45 110 90 1.0 24.9 48.9 72.9 120.8 192.7 312.6 432.4 552.3
30 90 50 115 100 7.4 33.1 58.7 110.0 186.9 315.1 443.3 571.4
36 110 60 145 120 23.9 87.5 182.9 342.0 501.1 660.2

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN I1SO 4014: 2011, BS EN ISO 4017: 2014)
See clause 3.7(1) of BS EN 1993-1-8: 2005 for calculation of the design resistance of a group of fasteners

Values of bearing resistance in green cells are less than the single shear resistance of the bolt

Values of bearing resistance in blue cells are greater than the double shear resistance of the bolt

Bearing values assume standard clearance holes

If oversize or short slotted holes are used, bearing values should be multiplied by 0.8

If long slotted or kidney shaped holes are used, bearing values should be multiplied by 0.6

In single lap joints with only one bolt row, the design bearing resistance for each bolt should be limited to 1.5f ,d t / y m»
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1©B

Bolt resistances: Class 10.9 Csk TCB:

Non-preloaded using S460

Shear resistance

Bolts in tension

Diameter of bolt Tensile stress area | Tension resistance . Min. thickness for
Single shear Double shear .
punching shear
d As Fira Fyrd 2% Fypg t min
mm mm’ kN kN kN mm
12 84.3 42.5 28.7 57.3 2.3
16 157 79 62.8 125.6 3.4
20 245 123 98 196 4.5
22 303 153 121 242 4.9
24 353 178 141 282 5.0
27 459 231 184 367 5.8
30 561 283 224 449 6.5
36 817 412 327 654 7.9
. Minimum . .
Diameter of bolt - - " Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 25 20 35 40 12.9 20.0 27.1 34.2 41.3 48.3 62.5 83.8 119.2 154.6 190.0
16 35 25 50 50 8.2 18.2 28.2 38.2 48.2 58.2 78.2 108.1 158.1 208.0 257.9
20 40 30 60 60 8.9 20.2 L5 42.8 54.1 76.7 110.6 167.1 223.6 280.1
22 45 35 65 70 4.2 18.6 33.0 47.4 61.9 90.7 134.0 206.0 278.1 350.2
24 50 35 70 70 111 25.1 39.1 53.1 81.1 123.1 193.2 263.2 333.2
27 55 40 80 80 0.6 15.4 30.1 44.9 74.4 118.7 192.5 266.3 340.1
30 60 45 85 90 4.9 21.9 38.8 72.7 1235 208.3 293.0 377.7
36 75 50 105 100 14.4 52.8 110.3 206.3 302.2 398.2
. Minimum . A
Diameter of bolt - - - Bearing resistance (kN)
End distance Edge distance Pitch Gauge
d e, e, P P, Thickness in mm of ply
mm mm mm mm mm 5 6 7 8 9 10 12 15 20 25 30
12 40 25 50 45 22.7 35.1 47.5 59.9 72.3 84.7 109.6 146.8 208.9 270.9 333.0
16 50 30 65 55 13.4 29.7 46.0 62.3 78.6 94.9 127.5 176.4 257.9 339.4 420.9
20 60 35 80 70 15.8 35.8 55.8 75.8 95.8 135.8 195.8 295.8 395.8 495.8
22 70 40 90 75 6.8 30.4 53.9 77.4 100.9 148.0 218.6 336.2 453.9 571.5
24 75 40 95 80 20.1 45.4 70.8 96.2 147.0 223.1 350.1 477.0 603.9
27 85 45 110 90 11 29.2 57.2 85.3 1414 225.5 365.8 506.0 646.3
30 90 50 115 100 8.7 38.7 68.7 128.7 218.7 368.7 518.7 668.7
36 110 60 145 120 27.9 102.4 214.1 400.2 586.4 772.5

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN I1SO 4014: 2011, BS EN ISO 4017: 2014)
See clause 3.7(1) of BS EN 1993-1-8: 2005 for calculation of the design resistance of a group of fasteners

Values of bearing resistance in green cells are less than the single shear resistance of the bolt

Values of bearing resistance in blue cells are greater than the double shear resistance of the bolt

Bearing values assume standard clearance holes

If oversize or short slotted holes are used, bearing values should be multiplied by 0.8

If long slotted or kidney shaped holes are used, bearing values should be multiplied by 0.6

In single lap joints with only one bolt row, the design bearing resistance for each bolt should be limited to 1.5f ,d t / y m»

© Tension Control Bolts Ltd 2018




[OF:)

Bolt resistances: Class 10.9 Csk TCB:

Preloaded at Serviceability Limit State (Category B connection) using $S275, $355 and S460

Shear resistance

Slip resistance, F ;g er

Diameter of bolt | Tensile stress area
Single shear | Double shear u=0.2 u =03 u=04 u =05

d A Fyrd 2xFpg Single shear | Double shear | Single shear | Double shear | Single shear | Double shear | Single shear | Double shear
mm mm’ kN kN kN kN kN kN kN kN kN kN

12 84.3 28.7 57.3 10.7 21.5 16.1 32.2 21.5 42.9 26.8 53.6
16 157 62.8 126 20.0 40.0 30.0 59.9 40.0 79.9 50.0 99.9
20 245 98.0 196 31.2 62.4 46.8 93.5 62.4 124.7 78.0 155.9
22 303 121 242 38.6 77.1 57.8 115.7 77.1 154.3 96.4 192.8
24 353 141 282 44.9 89.9 67.4 134.8 89.9 179.7 112.3 224.6
27 459 183 366 58.4 116.8 87.6 175.3 116.8 233.7 146.0 292.1
30 561 224 449 71.4 142.8 107.1 214.2 142.8 285.6 178.5 357.0
36 817 327 654 104.0 208.0 156.0 311.9 208.0 415.9 260.0 519.9

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN 14399: 2015, BS EN 1090-2: 2008+A1: 2011, BS EN 1090-3: 2008)
For M12 bolts the design shear resistance F , zq has been calculated as 0.85 times the value given in BS EN 1993-1-8, Table 3.4 (section 3.6.1(5))

See clause 3.7(1) of BS EN 1993-1-8: 2005 for calculation of the design resistance of a group of fasteners

Bearing resistances may be taken from the tables for non-preloaded bolts

The shear resistances are ULS values

The slip resistances are SLS values

Values have been calculated assuming k ;= 1. See BS EN 1993-1-8, Section 3.9 for other values of k

© Tension Control Bolts Ltd 2018




T©B
Bolt resistances: Class 10.9 Csk TCB:

Preloaded at Ultimate Limit State (Category C connection) using S275, S355 and $S460

Shear resistance Slip resistance, F ;g4
Diameter of bolt | Tensile stress area -
Single shear | Double shear u=0.2 u =03 u=04 u =05
d A Fyrd 2xFpg Single shear | Double shear | Single shear | Double shear | Single shear | Double shear | Single shear | Double shear
mm mm’ kN kN kN kN kN kN kN kN kN kN
12 84.3 28.7 57.3 9.4 18.9 14.2 28.3 18.9 37.8 23.6 47.2
16 157 62.8 126 17.6 35.2 26.4 52.8 35.2 70.3 44.0 87.9
20 245 98.0 196 27.4 54.9 41.2 82.3 54.9 109.8 68.6 137.2
22 303 121 242 33.9 67.9 50.9 101.8 67.9 135.7 84.8 169.7
24 353 141 282 39.5 79.1 59.3 118.6 79.1 158.1 98.8 197.7
27 459 183 366 51.4 102.8 77.1 154.2 102.8 205.6 128.5 257.0
30 561 224 449 62.8 125.7 94.2 188.5 125.7 251.3 157.1 314.2
36 817 327 654 91.5 183.0 137.3 274.5 183.0 366.0 228.8 457.5

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN 14399: 2015, BS EN 1090-2: 2008+A1: 2011, BS EN 1090-3: 2008)
For M12 bolts the design shear resistance F , zq has been calculated as 0.85 times the value given in BS EN 1993-1-8, Table 3.4 (section3.6.1(5))

See clause 3.7(1) of BS EN 1993-1-8: 2005 for calculation of the design resistance of a group of fasteners

Bearing resistances may be taken from the tables for non-preloaded bolts

The shear resistances are ULS values

The slip resistances are ULS values

Values have been calculated assuming k ;= 1. See BS EN 1993-1-8, Section 3.9 for other values of k

© Tension Control Bolts Ltd 2018




I©B
Bolt resistances: Class 10.9 Csk TCB:

Preloaded in Tension (Category E connection) using S275

Diameter of bolt Tensile stress area Tension resistance Bolts in tension
Min. thickness for

punching shear
d As Fra t min
mm mm? kN mm
12 84.3 42.5 3.0
16 157 79.1 4.6
20 245 1235 6.0
22 303 152.7 6.6
24 353 177.9 6.8
27 459 231.3 7.8
30 561 282.7 8.8
36 817 411.8 10.6

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN 14399: 2015, BS EN 1090-2: 2008+A1: 2011, BS EN 1090-3: 2008)
The minimum thickness is such that the design punching shear resistance B 4 is equal to the design tension resistance F gy

© Tension Control Bolts Ltd 2018



I©B
Bolt resistances: Class 10.9 Csk TCB:

Preloaded in Tension (Category E connection) using S355

Diameter of bolt Tensile stress area Tension resistance Bolts in tension
Min. thickness for

punching shear
d As Fra t min
mm mm? kN mm
12 84.3 42.5 2.7
16 157 79.1 4.0
20 245 1235 53
22 303 152.7 5.8
24 353 177.9 59
27 459 231.3 6.8
30 561 282.7 7.6
36 817 411.8 9.3

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN 14399: 2015, BS EN 1090-2: 2008+A1: 2011, BS EN 1090-3: 2008)
The minimum thickness is such that the design punching shear resistance B 4 is equal to the design tension resistance F gy

© Tension Control Bolts Ltd 2018



I©B
Bolt resistances: Class 10.9 Csk TCB:

Preloaded in Tension (Category E connection) using S460

Diameter of bolt Tensile stress area Tension resistance Bolts in tension
Min. thickness for

punching shear
d As Fra t min
mm mm? kN mm
12 84.3 42.5 2.3
16 157 79.1 34
20 245 1235 4.5
22 303 152.7 4.9
24 353 177.9 5.0
27 459 231.3 5.8
30 561 282.7 6.5
36 817 411.8 7.9

Checked by CB Structures Ltd

Notes:

Eurocode 3 (in accordance with the UK National Annex) (BS EN 1993-1-8: 2005, BS EN 14399: 2015, BS EN 1090-2: 2008+A1: 2011, BS EN 1090-3: 2008)
The minimum thickness is such that the design punching shear resistance B 4 is equal to the design tension resistance F gy

© Tension Control Bolts Ltd 2018
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