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M12 10.9 HV - K1

M16 10.9 HV - K1

M20 10.9 HV - K1

M22 10.9 HV - K1

M24 10.9 HV - K1

M27 10.9 HV - K1

M30 10.9 HV - K1

M36 10.9 HV - K1

kN Nm

Preload and tightening torques for 10.9 compressed connections
Torque method for bolts K1

Torque

EN 1090:2 2018

required

Required preloading force
Approximate value

 Fp,C = 0.7 * f ub * As

Screw
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Degrees

0,75 M r,i

M42 10.9 HV - K1 710

M48 10.9 HV - K1 930

M56 10.9 HV - K1 1280
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- U.N.O. - UNLESS NOTED OTHERWISE
- TOS - TOP OF STEEL
- FFL - FINISH FLOOR LEVEL
6. ABBREVIATIONS:
5. ALL PLATFORM LEVELS DONOTES TOS LEVELS (NOT FFL)
- EXECUTION CLASS: EXC2 (EN 1993-1-1:2022 TABLE A.1);
- TYPE OF LOADING: SEISMIC, DC2 (PREN 1998-1-1:2024);
- CONSEQUENCE CLASS: CC2 (EN 1990:2023 4.3);
4. SELECTION OF EXECUTION CLASS:
- RAL1034: BALUSTRADES
- RAL7000: WHOLE MAIN STRUCTURE (INCLUDING HOIST RAILS), STAIRS, LADDERS AND FLOOR COVERING;
3. CORROSION PROTECTION - STRUCTURE TO BE PAINTED:
2. ALL BOLTS TO COMPLY WITH EN-ISO 4017 AND DIN EN 14399-4 STANDARD.
- CHECKER PLATES TO BE S235JR (WITH WELDED STIFFENERS UNDERNEATH).
- FOR BALUSTRADES: HOLLOW SECTIONS-S355J2H, CONNECTIONS-S355J2+N; KICK PLATES-S235JR;
- ALL OTHER PROFILES (I,H) WITH FLANGE THICKNESS: <15 TO BE S355J2; 19-15mm TO BE S355J2+N+Z15, >19mm TO BE S355J2+N+Z25
- CHS406.4x10 AND x16 TO BE S235J2H, ALL OTHER HOLLOW SECTIONS TO BE S355J2H;
- ALL PLATES WITH THICKNESS: <15mm TO BE S355J2+N, >=15mm TO BE S355J2+N+Z25, PLATES 55mm THICK TO BE S355J2+N+Z35; 
1. MATERIAL GRADES:
GENERAL NOTES:

A142 A416

A130

4 * HV_M42*150 - 10.9
EN-14399-4

A4
09

A148

A163

4 * HV_M42*150 - 10.9
EN-14399-4

8 * HV_M30*105 - 10.9
EN-14399-4

14 * HV_M36*120 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

+33,327 m

14 * HV_M36*120 - 10.9
EN-14399-4

+39,222 m

A112

34 * HV_M48*180 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-44 * HV_M24*75 - 10.9

EN-14399-4

4 * M24*80 - 8.8
ISO 4017

4 * HV_M24*75 - 10.9
EN-14399-4

A123

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

A125

4 * HV_M24*75 - 10.9
EN-14399-4

8 * HV_M30*105 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

2x A103

2x A153

A160

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

A348
8 * HV_M36*120 - 10.9
EN-14399-4

+20,300 m

A141

A15
7

A139

A1
05

A167

A150

A1
52

A139A403
8 * HV_M36*120 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

+36,252 m

4 * M16*50 - 8.8
ISO 4017

A147

4 * M24*80 - 8.8
ISO 4017

2x A103

8 * HV_M42*140 - 10.9
EN-14399-4

A407

A155

A156

A4
06

A1
02

A1
00

A130

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

A1
38

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

8x A133

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

+19,800 m

A191

4 * HV_M56*180 - 10.9
EN-14399-4

+34,852 m

4 * M24*80 - 8.8
ISO 4017

A145A1
46

A124

A168

4 * M24*80 - 8.8
ISO 4017

4 * M24*80 - 8.8
ISO 4017

4 * M24*80 - 8.8
ISO 4017

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A1
38

+32,902 m +32,922 m

2x A1032x A153

20 * HV_M36*110 - 10.9
EN-14399-4

A162 A158

6 * HV_M20*95 - 10.9
EN-14399-4

16 * HV_M27*120 - 10.9
EN-14399-4 16 * HV_M27*120 - 10.9

EN-14399-4

16 * HV_M27*120 - 10.9
EN-14399-4 16 * HV_M27*120 - 10.9

EN-14399-4

2x A103

8x A133

34 * HV_M48*180 - 10.9
EN-14399-4

20 * HV_M36*110 - 10.9
EN-14399-4

8 * HV_M42*140 - 10.9
EN-14399-4

+23,900 m

+28,822 m

6 * HV_M20*95 - 10.9
EN-14399-4

6 * HV_M20*95 - 10.9
EN-14399-4

4 * M16*50 - 8.8
ISO 4017

A417

A38
5

A1
22A3

76

A348

20 * HV_M36*110 - 10.9
EN-14399-4

A112

A387A1
19

A3
79

A3
99

+19,800 m

A394

8 * HV_M36*120 - 10.9
EN-14399-48 * HV_M36*120 - 10.9

EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

22 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

+34,852 m

A3
95

6 * HV_M27*90 - 10.9
EN-14399-4

2x A118

A384

4 * HV_M24*75 - 10.9
EN-14399-4

A390

4 * HV_M56*180 - 10.9
EN-14399-4

6 * HV_M27*100 - 10.9
EN-14399-4

+23,900 m

A1
44

4 * HV_M24*75 - 10.9
EN-14399-4

2x A116

6 * HV_M27*95 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

22 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

+39,222 m

A382

A383

A3
81

A382

A396

A397

A1
04

A1
49

4 * HV_M36*110 - 10.9
EN-14399-4

8x A133

A129 A128

4 * HV_M24*75 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M24*75 - 10.9
EN-14399-4

8 * HV_M24*105 - 10.9
EN-14399-4

2 * M16*50 - 8.8
ISO 4017

A321
A386A389

A389

A120

8 * HV_M24*105 - 10.9
EN-14399-4

4 * HV_M30*100 - 10.9
EN-14399-4

6 * HV_M27*100 - 10.9
EN-14399-4

6 * HV_M30*105 - 10.9
EN-14399-4

4 * HV_M24*105 - 10.9
EN-14399-4

8x A133

22 * HV_M36*110 - 10.9
EN-14399-4

2x A121

2x A114

2x A115

4 * HV_M24*105 - 10.9
EN-14399-4

2x A116
8 * HV_M24*105 - 10.9
EN-14399-4 2x A115

2x A114 2x A114

20 * HV_M36*110 - 10.9
EN-14399-4

+28,822 m

+31,800 m

+36,252 m

A1
44

2x A134

22 * HV_M36*110 - 10.9
EN-14399-4

4 * M24*80 - 8.8
ISO 4017

4 * M24*80 - 8.8
ISO 4017

+34,852 m

4 * HV_M56*180 - 10.9
EN-14399-4

A257

A414

A1
49

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A3
99

A4
09

6 * HV_M30*110 - 10.9
EN-14399-4

A1
00

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

+28,822 m

A308

2x A215

A135

+23,900 m

A307

20 * HV_M36*110 - 10.9
EN-14399-4

A3
09

4 * HV_M56*180 - 10.9
EN-14399-4

A140

4 * HV_M56*180 - 10.9
EN-14399-4

2x A215

6 * HV_M30*110 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A132

A136

A137

4 * HV_M56*180 - 10.9
EN-14399-4

A2
92

A143

4 * HV_M56*180 - 10.9
EN-14399-4

6 * HV_M30*110 - 10.9
EN-14399-4

2x A213

4 * HV_M56*180 - 10.9
EN-14399-4

20 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

2x A213

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A259

A319

A341

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-44 * HV_M56*180 - 10.9

EN-14399-4

6 * HV_M30*110 - 10.9
EN-14399-4

8x A133

4 * HV_M56*180 - 10.9
EN-14399-4

A306

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

+36,252 m

+27,572 m

+20,300 m

A109

8x A133

+19,800 m

+31,800 m

4 * HV_M56*180 - 10.9
EN-14399-4

A131 +34,852 m

A348
8 * HV_M36*120 - 10.9
EN-14399-4

8 * HV_M36*120 - 10.9
EN-14399-4

A3
76

6 * HV_M27*90 - 10.9
EN-14399-4 8 * HV_M30*105 - 10.9

EN-14399-4

12 * HV_M24*100 - 10.9
EN-14399-4

12 * HV_M24*100 - 10.9
EN-14399-4

A323

A1
3812 * HV_M24*100 - 10.9

EN-14399-4

+34,127 m

3880

8 * HV_M36*120 - 10.9
EN-14399-4

A1
22

6 * HV_M27*90 - 10.9
EN-14399-4

8 * HV_M36*120 - 10.9
EN-14399-4

A112

+39,222 m

A322

A1
38

12 * HV_M24*100 - 10.9
EN-14399-4

8 * HV_M30*105 - 10.9
EN-14399-4

+34,127 m

+34,852 m

6 * HV_M20*95 - 10.9
EN-14399-4

3880

A310

2x A213

6 * HV_M30*110 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A414
A414

A3
79

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

A342
A342

A1
52

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

6 * HV_M30*110 - 10.9
EN-14399-4

A303

2x A215

4 * HV_M56*180 - 10.9
EN-14399-4

20 * HV_M36*110 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

6 * HV_M30*110 - 10.9
EN-14399-4

2x A215

+28,822 m

2x A213

A3
05

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

+19,800 m

4 * HV_M56*180 - 10.9
EN-14399-4

A2
85

A261

A1
04

A253
A253

A312

A261

A304

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

4 * HV_M56*180 - 10.9
EN-14399-4

+34,852 m

6 * HV_M30*110 - 10.9
EN-14399-4

4 * HV_M42*150 - 10.9
EN-14399-4

A306

A258 A258

4 * HV_M56*180 - 10.9
EN-14399-4

8x A133 8x A133

A1
02

20 * HV_M36*110 - 10.9
EN-14399-4

+27,572 m

+36,252 m

A1
34

A1
34


