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SUMMARY 

The HCG S t e e l C o n s t r u c t i o n has r e q u e s t e d us t o a d v i s e about t h e way o f 

t i g h t e n i n g non f r i c t i o n b o l t s . 

As d e s c r i b e d i n c h a p t e r 2 we proposed t o use a t o r q u e o f 25% o f t h e 

t o r q u e a t w h i c h t h e b o l t w i l l y i e l d . 

A f t e r e r e c t i o n a number o f b o l t s has been t e s t e d a t random whether t h e y 

met t h e r e q u i r e m e n t s . A t t h a t t i m e some b o l t s d i d n o t meet t h e 

r e q u i r e m e n t s . 

T h e r e f o r e i t was d e c i d e d t h a t a l l b o l t s w h i c h were r e a c h a b l e s h o u l d be 

checked f o r t h e t o r q u e moment. D u r i n g t e s t i n g b o l t s w h i c h d i d n o t meet 

t h e r e q u i r e m e n t s were improved a c c o r d i n g l y . 

I f i t was i m p o s s i b l e t o p l a c e t h e t o r q u e wrenche on t h e b o l t n u t (because 

o f t h e d i m e n s i o n o f t h e t o r q u e wrenche), t h e b o l t was c o r r e c t l y t i g h t e n e d 

w i t h o u t a t o r q u e wrenche u s i n g t h e e x p e r t i s e o f t h e t e s t e r . 

The number o f checked b o l t s a r e g i v e n i n t h e t e s t p r o t o c o l s . 

A l l checked and approved b o l t s have been marked w i t h p a i n t . 
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1. INTRODUCTION 

T h i s r e p o r t g i v e s t h e r e s u l t s o f t h e t e s t i n g r e g a r d i n g t h e s u f f i c i e n t 

t i g h t e n i n g o f t h e b o l t e d c o n n e c t i o n s i n t h e s t e e l s t r u c t u r e o f NISSAN 

EUROPE HEADQUARTERS AMSTERDAM. 

As f o r non f r i c t i o n g r i p b o l t s no r e q u i r e m e n t s f o r t i g h t e n i n g a r e g i v e n 

i n t h e codes, we have proposed and agreed upon a method as d e s c r i b e d i n 

c h a p t e r 2. 

The r e s u l t s o f t h e checked b o l t s a r e g i v e n i n t h e t e s t p r o t o c o l s . 
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2. TEST PROCEDURE 

I n accordance w i t h A r t . 5.4.2 o f WSG 1983 (NEN S t a n d a r d 2009) t h e 

t i g h t e n i n g o f non f r i c t i o n b o l t s s h o u l d be such " t h a t t h e v a r i o u s b o l t 

p a r t s a r e t i g h t e n e d by hand w i t h t h e a p p r o p r i a t e spanners". 

A method o f c a l c u l a t i n g t h e t o r q u e a t w h i c h b o l t s w i l l y i e l d i s s p e c i f i e d 

i n " S t a a l b o u w k u n d i g Genootschap" P u b l i c a t i o n 411 (May 1981, page 5) under 

t h e h e a d i n g " T i g h t e n i n g o f b o l t s " . 

A s a f e a s s u m p t i o n i n t h e case o f hand t i g h t e n i n g o f t h e b o l t s i s t h a t 

a f t e r e r e c t i o n , t h e b o l t n u t s s h o u l d n o t d i s p l a y movement w i t h r e s p e c t t o 

t h e b o l t , when a t e s t i n g t o r q u e o f 25% o f t h e t o r q u e a t w h i c h t h e b o l t 

w i l l y i e l d , i s a p p l i e d . 

The f o r m u l a f o r c a l c u l a t i n g t h e t o r q u e s , g i v e n i n t h e above p u b l i c a t i o n 

i s : 

M = k X d X F T 
a v l 

t o r q u e i n Nm 

c o e f f i c i e n t , w h i c h by t e s t i n g i s d e t e r m i n e d t o be 0,13 

b o l t d i a m e t e r 

b o l t f o r c e 

U s i n g t h i s f o r m u l a , t h e t o r q u e s a re d e t e r m i n e d and g i v e n i n Tab l e 1. 

I t i s p o s s i b l e t o check whether b o l t s have been p r o p e r l y t i g h t e n e d by 

u s i n g a t o r q u e handwrench s e t t o t h e v a l u e g i v e n i n column 5 o f Table 1. 

where M 
a 

k = 

d = 



s t e v i n : 25.6.90.09 T U - D e l f t 

T a b l e 1 - Torques f o r non f r i c t i o n g r i p b o l t s . 

b o l t 
diam. 

y i e l d s t r e s s 

b o l t 

c r o s s 
s e c t i o n 

b o l t y i e l d 
s t r e n g t h 

t o r q u e f o r 
y i e l d i n g 

t e s t t o r q u e 
f o r hand 
t i g h t e n e d b o l t s 

(mm) (N/mm2) (mm^) (kN) (Nm) (Nm) 

16 640 157 100 209 51 

20 640 245 157 408 102 

24 640 352 225 702 176 

27 640 459 294 1031 258 

30 640 561 359 1800 450 

36 640 817 523 2664 666 
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3. RESULTS 

The number and l o c a t i o n o f a l l t e s t e d b o l t s a r e g i v e n i n t h e t e s t 

p r o t o c o l s a t t a c h e d i n t h e appendix page 1 - 19. 

4. CONCLUSION 

A f t e r c h e c k i n g , a l l b o l t s w h i c h have been t e s t e d met t h e d e s i r e d t o r q u e 

moment as d e t e r m i n e d i n c h a p t e r 2. 
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Technische Universiteit Delft 

NISSAN HEADQUARTERS AMSTERDAM 

T E S T P R O T O C O L 

Date o f t e s t : 5-4-'90 

T e s t e r : W. Groenewegen 

L o c a t i o n o f t e s t e d b o l t s : 

L e v e l H | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 1 0 | 1 1 | 

G r i d 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 16 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 88 4 5 

20 102 346 12 3,5 

24 176 42 3 7 

30 450 

36 666 84 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 180 10 5,5 

20 102 216 6 3 

24 176 88 3 3,5 

30 450 

36 666 20 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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B o l t 

diam. 
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spanner (Nm) no . t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 32 2 0,7 

20 102 274 9 3 

24 176 136 4 3 

30 450 192 8 4 

36 666 192 1 0,5 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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Delft 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 15 0 0 

20 102 175 4 2 

24 176 16 1 6 

30 450 

36 666 80 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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L e v e l H | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 1 0 | 1 1 

G r i d 5 6 7 
9 I 10 I 11 I 12 I 13 I 14 15 16 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 23 2 8 

20 102 243 8 3 

24 176 56 2 4 

30 450 

36 666 112 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e 

f a i l e d b o l t s 

16 51 20 0 0 

20 102 181 5 2,7 

24 176 16 1 6 

30 450 80 3 4 

36 666 80 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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G r i d 5 I 6 I 7 I 8 I 9 I 10 I 1 1 I 12 I 13 I 14 15 I 16 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 30 2 6,5 

20 102 253 8 3 

24 176 56 2 3,5 

30 450 112 5 4,5 

36 666 112 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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STEVIN LABORATORIUM 

S e c t i e s t a a l c o n s t r u c t i e s 

T e l . 015 - 784015 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 20 2 10 

20 102 175 4 2,5 

24 176 16 1 6,5 

30 450 

36 666 80 1 1,2 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 30 2 7 

20 102 245 10 4 

24 176 56 3 5,5 

30 450 

36 666 112 2 2 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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B o l t 
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s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 20 1 5 

20 102 175 6 3,5 

24 176 16 0 0 

30 450 80 5 6 

36 666 80 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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24 176 16 1 6 
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24 176 56 2 3,5 

30 450 112 3 3 

36 666 112 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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Delft 
Technische Universiteit Delft 

NISSAN HEADQUARTERS AMSTERDAM 

T E S T P R O T O C O L 

Date o f t e s t : 17-4-'90 

T e s t e r : B. S t u i v e n b e r g / H. Munter 

L o c a t i o n o f t e s t e d b o l t s : 

L e v e l H | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 1 0 | 1 1 

G r i d 5 I 6 I 7 I 8 I 9 I 10 I 1 1 I 12 I 13 I 14 I 15 I 16 I 

B o l t 

diam. 

s e t t i n g t o r q u e 
spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e •* 

f a i l e d b o l t s 

16 51 20 1 5 

20 102 175 5 3 

24 176 16 0 0 

30 450 

36 666 80 0 0 

•* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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STEVIN LABORATORIUM 

S e c t i e s t a a l c o n s t r u c t i e s 

T e l . 015 - 784015 T Delft 
Technische Universiteit Delft 

NISSAN HEADQUARTERS AMSTERDAM 

T E S T P R O T O C O L 

Date o f t e s t : 10-4-'90 

T e s t e r : B. S t u i v e n b e r g 

L o c a t i o n o f t e s t e d b o l t s : 

L e v e l h | l | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | l O | l l | 

G r i d 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 16 

B o l t 

diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 30 1 3,5 

20 102 245 7 3 

24 176 56 3 5,5 

30 450 

36 666 112 1 0,8 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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t Delft 
Technische Universiteit Delft 

NISSAN HEADQUARTERS AMSTERDAM 

T E S T P R O T O C O L 

Date o f t e s t : 17-4-'90 

T e s t e r : B. S t u i v e n b e r g / H. Munter 

L o c a t i o n o f t e s t e d b o l t s : 

L e v e l ^ I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 1 1 

G r i d 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 16 

B o l t 

diam, 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 

p e r c e n t a g e * 

f a i l e d b o l t s 

16 51 33 1 3 

20 102 117 3 2,5 

24 176 

30 450 

36 666 80 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 

STEVIN LABORATORIUM 

S e c t i e s t a a l c o n s t r u c t i e s 

T e l . 015 - 784015 
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Delft 
STEVIN LABORATORIUM 
S e c t i e s t a a l c o n s t r u c t i e s 
T e l . 015 - 784015 

Technische Universiteit Delft 

NISSAN HEADQUARTERS AMSTERDAM 

T E S T P R O T O C O L 

Date o f t e s t : 10-4-'90 

T e s t e r : B . S t u i v e n b e r g 

L o c a t i o n o f t e s t e d b o l t s : 

L e v e l ^ | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 1 0 | 1 1 

G r i d 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 I 14 I 15 I 16 

B o l t 
diam. 

s e t t i n g t o r q u e 

spanner (Nm) no. t e s t e d no. f a i l e d 
p e r c e n t a g e * 
f a i l e d b o l t s 

16 51 47 3 6,5 

20 102 83 0 0 

24 176 

30 450 

36 666 112 0 0 

* A l l f a i l e d b o l t s have been c o r r e c t e d . 
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