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SUMMARY 

STATIC STRENGTH OF HIGH STRENGTH STEEL TUBULAR JOINTS 

TNO-Bouw 
ECSC Agreement No. 7210.MC/602 (93-F5.05d) 
Technical report No. 2 
Period: January 1 to June 30 1994 

Effort has been concentrated on the procurement of the test specimens and the design of 
the test set-up. Finalisation of these was subject to delay owing to the reluctance of some 
contractors to provide firm price quotations for the work. This resulted in alteration of the 
test specimen dimensions, complete revision of the design aspects of specimen strength 
and test rig, and the procurement of new price quotations for work from other fabricators, 
l-lowever, these difficulties are now close to resolution. 

Initial finite element analyses were augmented and the results assimilated and interpreted 
for trends. Indications are that increases in yield to ultimate strength ratio lead to strength 
enliancements. However, it is apparent that both influences of the yield strength and yield 
ratio need to be taken ifUo account in determining joint capacity. 
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STATIC STRENGTH OF HIGH STRENGTH STEEL TUBULAR JOINTS 

1. INTRODUCTION 

The use of high strength steels (HSS) in offshore structures has the potential to offer 
significant savings in weight and cost. They have been introduced for tubular members 
within jacket structures but to date nodes have been fabricated from regular 355 grade 
steels. One obstacle to the exploitation of HSS in these areas is the lack of data on the 
static strength performance of HSS tubular joints. 

The programme of work in the project begins by identifying the trends in modern offshore 
grade steels to determine the practical range of yield to ultimate strength ratio compared 
wi th parameters in the historic databases on which design guidance has been based. 
Experimental work using 355, 450 and 700 grade steels will quantify the influences on 
joint capacity enabling rational factors to be recommended replacing the blanket figures 
in current guidance. Parent material properties will be measured and related, by means of 
finite element analysis, to the structural response of the tubular joints in the experiments. 
The need to differentiate between failure modes will also be identified to ensure design 
practices do not become unconservative by incorrect extrapolation. 

The outcome wil ! be practical recommendations for the safe and economic exploitation of 
HSS for offshore structural nodes governed by static strength considerations. 

2. TEST PROGRAMME 

With the agreement of the Executive Committee F5 modifications have been made to the 
test programme. The objective now is to test double-tee (DT) joints in all cases: one in 
compression and one in tension for each of the three grades of steel, making a total of six 
specimens. This would make more clear the effects of material yield strength on joint 
response, and would separate out the influences of tension and compression in the brace 
stubs. These latter differing force actions would have been mixed in the joint types 
proposed earlier. 

Finalisation of the joint dimensions, and a decision on the contractors to perform the rolling 
of the tubes to make up the specimens, have proved more difficult than anticipated and 
this has introduced delay into virtually all aspects of the project. This has stemmed from 
a combination of small diameters and wall thickness of the tubes involved, coupled wi th 
a lack of experience in the forming of the high grade material. Thus contractors have 
proved reticent in providing firm price quotations for the work. This contrasts very sharply 
wi th the situation which obtained in the early stages of the project when quotations for 
work were readily given without indication of the potential difficulties. In practice this 
meant that towards the end of the reporting period specimens had to be resized, design 
calculations reperformed, and joint end plates and test set-up redesigned. Moreover, the 
cycle of obtaining price quotations for specimen fabrication from contractors had to be 
begun again. 

Notwithstanding this, the specimen dimensions have been finalised. A design report has 
been completed indicating the range of strengths that the joints are likely to exhibit, as an 
aid to gauging the test rig capacity requirements. The specimen end plates have been 
designed and fabrication drawings produced. These are shown in Figures 1 , 2 and 3. 
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Direction chord oxis 

Detail A Detail B Detail C Detail D 

Number 3 
Steal grade tub«s 1*F«355 

1*Fe450 1 1*Fe700 STEVIN IA0ORATOR1UM 
Steel grade endplate min. Fe355 min. FeE355| min FeE355 STEVIN IA0ORATOR1UM 
Steel grade endplate 

Through thickness quality (Z quality) 

TUDILFT Tolerances Mox. angular diverqenca= 1/4' TUDILFT 
Max. distonce center lineB= 1mm 

TUDILFT 

Figure 1 General arrangement of DT joint tension specimen 
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Detail A 

Detail ^ I 

jZf 370*10—• 

Detail C 0 450*10 

•Detoi! D 

£f 370*10 —A 
n 

Direction chord Gxifi 

Seam weld 

Seam weld 

Cross section A-A 

Seam weld 

340 

n4 I 4-
40 

n r 

hoiBB 0 26 

Seam wsid 

Direction broce axis-

Cross section B-B 

Detan A Detoll B 

Number 3 STEVIN LABORATORIUM 
Steel grade tubes 1»Fe356 l*Ffl450 1»Fe700 

STEVIN LABORATORIUM 

Steel grade endplates Fe 355 TUDELFT Tolerances Mox. angular divergences 1/4" TUDELFT 
Max. distance center llnes= Imm 

Figure 2 General arrangement of DT joint compression specimen 

C6160R04.18 



7210.MC/602 
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Figure 3 Strain gauge and transducer locations 
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3. FINITE ELEMENT WORK 

In the absence of finalised dimensions of the test joint specimens further F.E. analyses 
were performed on a compression X-joint whose geometry was typical of that found in 
offshore construction. Analyses were undertaken employing different stress-strain 
characteristics as itemised in the table below. 

Analysis £7y UTS 
(N/mm^) 

a,/UTS Comments 

A 350 350 - elastic-perfect plastic at 
baseline yield stress 

B 350 525 0.66 typical offshore structural 
steel 

C 491 525 0.90 higher strength steel ratio 
wi th yield plateau 

D 491 491 - elastic-perfect plastic at 
higher yield stress 

E 491 525 0.90 higher strength steel ratio 
wi th gradual softening 
characteristic 

It is recognised that for higher steel grades both UTS and would increase. The present 
analyses are performed at the stress levels indicated to enable the ready isolation of 
a^/UTS effects. By maintaining the ultimate strength of C to be the same as that for B, 
only the a^/UTS ratio changes, thus the effect of change in this can be identified by 
comparing the t w o analyses. Also by maintaining the same ultimate strength the 
structural design codes would ascribe the same design capacity to specimens from all 
steels. Thus the effect of the higher CT^/UTS ratio on increasing actual joint capacity is 
clearly identified. 

The results from the analyses, in terms of peak loads, are tabulated below. The value 1.0 
represents the peak load achieved in Analysis B (the steel wi th a^/UTS = 0.66), the others 
being normalised relative to this. 

Analysis a, UTS Relative Relative 
(N/mm^) FE o. 

Capacity 

A 350 350 0.945 1.0 

B 350 525 1.000 1.0 

C 491 525 1.276 1.4 

D 491 491 1.260 1.4 

E 350 525 1.066 1.0 
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The implication of the results is that an X joint wi th a a^/UTS ratio of 0.9 (typical of high 
strength steels) would have a 2 8 % greater capacity than a joint wi th the same UTS level 
but CTy/UTS ratio of 0.66. The structural codes would restrict the capacity of both joints 
to the lower value. Despite this obvious enhancement in capacity it should be noted t j iat 
the capacity does not increase in direct proportion to the yield which is 4 0 % higher in 
Case C. Case D confirms that the yield ratio is attributable to only about half the relative 
reduction in capacity and it is the increase in the absolute yield stress level which 
determines the remainder. Therefore both influences of the and the yield ratio need to 
be taken into account. Basing design capacities on the yield value would cleady be 
unconservative but a yield ratio restnction of 0.8 in the first instance would perhaps be 
more appropnate and still conservative wi th respect to the analysis results presented 
(1 .276x350/525 = 0.851). 

4 . FUTURE WORK 

During the next semester fabrication of the joint test specimens will proceed. This will 
enable specimens to be produced for crack tip opening displacement (CTOD) tests to be 
performed. Finishing touches will be put to the experimental set-up in preparation for the 
testing of the joint specimens. 

Finite element analyses referred to earlier were directed towards gaining a general 
understanding of the effects of matenal yield to ultimate strength ratio on the capacity of 
compression joints. In the next semester this work will be extended to cover joints in 
tension. Work will commence on the analyses of DT joints having nominal dimensions, 
material properties and loading of the actual test specimens to enable their nominal 
responses to be established. 

C6160n04.18 i i 
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TECHNICAL ANNEX 

Title: DEVELOPMENT OF NEW STEELS FOR FUTURE OFFSHORE APPLICATIONS 

This annex gives a review of four projects in a multi-partner programme. 

This report deals w i th : project No. P3239-4. 

Title: STATIC STRENGTH OF HIGH STRENGTH STEEL TUBULAR JOINTS 

C6160R04.18 



A N N E X 1 

CüMLracLNo: ^IO-f-IC/807, 502, 935, MZ, 

7210-f1C/1ia 

P ( o i F P ) N o : P 3 2 3 9 

93-F5.05a,b,c,d,e 

T I T L E : D E V E L O P M E N T O F N E W S T E E L S F O R F U T U R E O F F S H O R E 
A i I L I C A I I O N S 

1. A I M S 

A r e v i e w of s tee l r e s e a r c h r e q u i r e m e n t s r e l e v a n t to of fshore product ion p l a t f o r m s 
i d e n t i n e d s e v e r a l a r e a s o f s t u d y r e q u i r e d to m a i n t a i n a n d e x p a n d the u s e of s tee l 
1 wo of these t h e m e s a r e a d d r e s s e d in t h i s p r o g r a m m e : S t e e l D e v e l o p m e n t a n d 
S t r u c t u r a l B e h a v i o u r , in the four pro jects w h i c h c o n s t i t u t e th is m u l t i - p a r t n e r 
p r o g r a m m e . ^ 

T h e Li t ies a n d a i m s o f t h e i n d i v i d u a l pro jects a re : 

l > e v e l o p m e n t o f A r c t i c G r a d e S t r u c t u r a l S t e e l s ( P 3 2 3 9 - 1 ) 

i) 3r.^''^^^PrfATf'''^L'^^^^ c h e m i s t r i e s w h i c h w i l l prov ide s u f f i c i e n t p a r e n t 
p la te a n d H A Z t o u g h n e s s a t - 5 0 ° C , the m i n i m u m d e s i g n t e m p e r a t u r e for 

''^ JtruauTaluse ^'''^^^ ^^eld ing h e a t i n p u t p r o g r a m m e for n o r m a l of fshore 

I)) 

T o p rov ide a c o m p a r a t i v e a s s e s s m e n t of n o r m a l i s e d , t h e r m o m e c h a n i c a l l v ro l led 

i \ 7 n m T "''"'"̂  q u e n c h e d s t e e l s w i t h a m i n i m u m y i e l d s t r e n g t h of 450 

U^jyjj^''' ^'^^^ ''>'• onshore A n o l i c a t i o n ^ 

T o c h a r a c t e r i s e Lhe m e c h a n i c a l a n d t e c h n o l o g i c a l pn.pcirLie:. of ( p i c i c h e d a n d self-
L e m p e r e d .sections with a m i n i m u m y i e l d .sLreiqrlh nlM(i() X-nm,:^ and a t h i c k n e s s 
;iL Liir upper l im i t uf I'.N j {)2'23. ' ' 

^-?''Ll<:.^lr<M.gll, o f H i i ^ l ^ S ^ i u l K i l a r J o i n t s ( I ) 

T n ( i r l c n m n r Li„. i n l l i n M i c e nf lw,;h s lnMigL l , s le . ' l n i c d , a n I p;, r;un,.Lr , s nn the 
r a p a c i t y a n d u Limal . , lespon.sc c h a r a c t e r i s t i c s o r t u h u l a r ancles tn c n a h l e . I r s i m 
g u i d e l i n e s for the sale :,nd e a u u a n i c u.s.- n f t h e s e SI,,.M.|S L<. h,- v . ' n l L ' n 
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DlvSCinin'lON OR WORK 

T h e pai Ltiers a n d task a l l o c a t i o n is a s fol lows: 

C o o r d i n a L o f - B r i t i s h S t e e l T e c h n i c a l , S w i n d e n L a b o r a t o r i e s . 

R 3 2 3 9 - 1 ' C E M U L , P o r t u g a l a n d B r i t i s h S t e e l T e c h n i c a l , U K . 

P 3 2 3 9 - 2 - T h y s s e n S t a h l A G , G e r m a n y . 

P 3 2 3 9 - 3 - A R B E D , L u x e m b o u r g a n d S I N T E F , N o r w a y ( s u b - c o n t r a c t ) . 

P 3 2 3 9 - 4 - T N O - B O U W a n d D e l f t U n i v e r s i t y o f T e c h n o l o g y , T h e N e t h e r l a n d s 
a n d B O M E L , U K . ( C o o r d i n a t e d t h r o u g h C e n t r u m S t a a l ) . 

1^3239-1 

T h e f i r s t a n d m a j o r p a r t o f t h e p r o g r a m m e w i l l be c o n c e r n e d w i t h H A Z 
m i c r o s t r u c t u r e a n d t o u g h n e s s c h a r a c t e r i s a t i o n . T h i s w i l l u t i l i s e e x p e r i m e n t a l 
c a s t s of v a r i o u s c o m p o s i t i o n s a n d H A Z s i m u l a t i o n t e c h n i q u e s i n o rder to p rocess a 
l a r g e v o l u m e of H A Z d a t a . H A Z t o u g h n e s s w i l l be e v a l u a t e d u s i n g t h e r m a l 
s i m u l a t i o n t e c h n i q u e s a n d a G l e e b l e 1500 s i m u l a t o r . T h e two m i c r o s t r u c t u r a l 
r e g i o n s k n o w n to be of m o s t c o n c e r n in t e r m s of the loca l b r i t t l e zone ( L B Z ) 
p h e n o m e n a , n a m e l y the g r a i n c o a r s e n e d H A Z ( G C H A Z ) a n d the i n t e r c r i t i c a l l y 
r e h e a t e d G C H A Z ( I C G C H A Z ) , w i l l be s i m u l a t e d a t three h e a t i n p u t s r a n g i n g 
f r o m these c u r r e n t l y u t i l i s e d up to a b o u t 7.5 k J / m n i . H A Z t o u g h n e s s w i l l be 
e v a l u a t e d by d e P m i n g C h a r p y i m p a c t a n d C T O D t r a n s i t i o n c u r v e s . 

T h e s e c o n d p a r t of the p r o g r a m m e w i l l e x a m i n e w a y s of m e e t i n g the a r d u o u s 
p a r e n t p la te proper ty r e q u i r e m e n t s . T h e m o s t p r o m i s i n g c o m p o s i t i o n s in t e r m s of 
H A Z t o u g h n e s s w i l l be s u b j e c t e d to p late p r o c e s s i n g t r i a l s to e s t a b l i s h t h e i r 
c a p a b i l i t y to m e e t a r c t i c s tee l t e n s i l e , C h a r p y a n d P e l l i n i r e q u i r e m e n t s . T h e s e 
t r i a l s a re expec ted to e x a m i n e cont ro l led r o l l i n g , a n d c o n t r o l l e d r o l l i n g p l u s 
a c c e l e r a t e d coo l ing s c h e d u l e s , u s i n g a la rge s c a l e l a b o r a t o r y r o l l i n g m i l l . 

T h e t h i r d a n d final par t of the p r o g r a m m e w i l l i n v o l v e a d e m o n s t r a t i o n of the 
d e v e l o p e d s t e e l s . T o th is e n d , the best s tee l or s t e e l s ident i f i ed in the p r o g r a m m e 
w i l l be we lded by a h i g h h e a t i n p u t s u b m e r g e d - a r c w e l d i n g procedure a n d the 
w e l d j o i n t proper t ies fu l ly e v a l u a t e d in t e r m s of H A Z , C h a r p y C T O D a n d p a r e n t 
C h a r p y a n d P e l l i n i proper t ies . 

i ' 3 2 3 9 - 2 

S y s t e m a t i c tes t ing of the s t r e n g t h a n d t o u g h n e s s p r o i i e r t i e s . b r i t t l e f r a c t u r e 
r e s i s t a n c e a n d fat igue b e h a v i o u r of p a r e n t m e t a l a n d the heat -a f fected zone of 
t y p i c a l v /e lded jo in ts w i l l be per formed in p la tes up to a r o u n d ()() m m in t h i c k n e s s 
pi-i)duced hy n o r m a l i s i n g , the i - tnomechan ica l r o l l i n g , a c c e l e r a t e d c<ioling or r l i rect 
( j u e n c h i n g . R e s e a r c h on t h i s p h y s i c a l m e t a l l u r g y w i l l he aim.;(i a t providiu),^ 
f u r t h e r i n l d r m a t i o n on the r e l a t i o n s between the m i c r o s t r u c t u r e (t i ;uisiorn>;it ion' 
h e h a v i o u r du i i n g heat t r e a t m e n t a n d w e l d i n g ) a n d m( ; r l i an ica l i ) i ( )pcr t ies ol' the 
(I i ITe IH! n t ty[)es . i f s t e e l . 



vv 14 X 16 X 311 A m e r i c a n wide f lange sections wiLli a y i e l d sLrengLh of 460 MLFa 
w i l l be p r o d u c e d a t Lhe G R E Y i i eavy beam r o l l i n g m i l l of A R B E D D i f f e r d a n g e 
u s i n g Lhe q u e n c h i n g a n d s e l f - L e m p e r i n g process . T h e f lange t h i c k n e s s o f t h e s e 
s e c t i o n s b e j n g 57.4 m m a n d tlie m e t r i c w e i g h t 4G3 k g / m . 

T'he c h a r a c t e r i s a t i o n o f t h e base m a t e r i a l w i l l i n c l u d e C V N t r ans i t i on c u r v e s a t 
d i f f e r e n t t h i c k n e s s locat ions and a C T O D t r a n s i t i o n c u r v e us ing ful l t h i c k n e s s 
s p e c i m e n s . 

I n a c c o r d a n c e w i t h a n n e x F of pr E N 10225, w e l d i n g w i l l be performed on h i g h l y 
r e s t r a i n e d w e l d i n g a s s e m b l i e s , u s i n g two w e l d i n g processes a n d three h e a t i n p u t s , 
i.e.:-

F C A W 0.8 k J / m m 
S A W 3.5 k J / m m 
S A W 5.0 k J / m m 

A l l . w e l d i n g w i l l be per formed w i t h o u t p r e h e a t i n g . 

T h e c h a r a c t e r i s a t i o n of the but t w e l d e d m a t e r i a l w i l l i n c l u d e the fo l lowing; 

" c ross w e l d tens i le tests 

C V N t r a n s i t i o n c u r v e s at c a p , m i d - t h i c k n e s s and root, each F L - 2 F L 
F L -f 2, F L -f 5 ' ' 

• F u l l t h i c k n e s s C T O D in G C H A Z a n d I C H A Z 

<' H a r d n e s s prof i les 

W i d e p late tests in G C H A Z a n d I C H A Z 

C o n t r o l l e d t h e r m a l s e v e r i t y t es ts w i l l be p e r f o r m e d i n o r d e r to a s s e s s t h e 
s u s c e p t i b i l i t y of the m a t e r i a l to H A Z h y d r o g e n c r a c k i n g . 

F 3 2 3 9 - 4 

T h e scope of work is d i v i d e d into s ix a c t i v i t i e s as follows:-

1. C o l l a t e d a t a from M a n u r a c L u r e r s m a t e r i a l ce r t i f i ca tes to ident i fy r e l e v a n t 
m a t e r i a l p roper t ies lor the s tee l g r a d e s 3 5 5 . 450 and 700. T h i s a c t i v i t y w i l l 
be c o o r d i n a t e d w i th o ther f irojects in the offshore sector in the 1993 E C S C 
r e s e a r c h j i r o g r a m m e . 

f J n r l e r t a k e a s e r i e s o f H i l ) u l a r j o i n t t e s t s c o v e r i n g - . 

A . v i a l c o m p r e s s i o n D T j o i n t t e s t s to e m i n ( l i i c l i l i t v a n d 
r ( . : ( l i s t r ih iH ioM. 

l i a l a n e e d ; i . a , i l l v loa(l<;(l K J o i n t t e s t s Lo e x a m i n . ; m o d . ' o r f a i l n i e . 
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E a c h LcsL w i l l bc u n d e r t a k e n for t l i ree ) ; ( ; o n \ e t r i c a l l y i d e n t i c a l s p e c i m e n s 
f a b r i c a t e d f r o m s t e e l of 3 5 5 , 450 and 700 N/tnm'-^ s tee l g r a d e s . T h e ( I ts t c a s e w i l l 
ac t a s a b e n c h m a r k to e x i s t i n g da ta . T h e second w i l l q u a n t i f y effects for those 
s t e e l s now m o s t w i d e l y a v a i l a b l e for h i g h e r s t r e n g t h a p p l i c a t i o n s . T h e f m a l tes ts 
w i l l e x p l o r e the p o t e n t i a l use of h i g h e r s t r e n g t h m a t e r i a l s in the fu tu re . 

3. S u p p l e m e n t test p r o g r a m m e wi th speci f ic coupon tes ts , C T O D tests a n d 
m e a s u r e m e n t s of e longat ion for both the test s t e e l s a n d for c o r r e s p o n d i n g 
m a t e r i a l s a v a i l a b l e f rom other E u r o p e a n m a n u f a c t u r e s . 

4. C r o s s r e f e r e n c e 3 5 5 d a t a w i th e x i s t i n g a n d r e v i s e d of fshore j o i n t d a t a to 
q u a n t i f y the ef fects of c h a n g i n g m a t e r i a l p r o p e r t i e s for h i g h e r s t r e n g t h 
s t e e l s . C o m p r e s s i o n , tens ion and c o m b i n e d tests w i l l e n a b l e the ef fects of 
F y , F y / F u , d u c t i l i t y a n d load r e d i s t r i b u t i o n to be s e p a r a t e l y a s s e s s e d i n 
t e r m s of c a p a c i t y a n d mode of f a i l u r e . 

5. P e r f o r m p r e l i m i n a r y F E a n a l y s i s of r e p r e s e n t a t i v e t e s t j o i n t s u s i n g 
m a t e r i a l c h a r a c t e r i s t i c s for a l l three g r a d e s . C o m p a r e r e s u l t s to c o n f i r m 
a n d e x p l a i n e x p e r i m e n t a l t r e n d s a n d v a l i d a t e F E a n a l y s i s for w i d e r 
a p p l i c a t i o n s . 

6. C o m b i n i n g i n f o r m a t i o n from the above , deve lop i n i t i a l r e c o m m e n d a t i o n s 
for r e v i s i n g d e s i g n g u i d a n c e to g ive r a t i o n a l t r e a t m e n t of Fy/Fu in t u b u l a r 
j o i n t c a p a c i t y e q u a t i o n s a n d so e n a b l i n g the e c o n o m i c u s e of h i g h s t r e n g t h 
s t e e l s . 

3. W A Y S A N D M E A N S 

E a c h p a r t n e r i n t h i s c o l l a b o r a t i v e p r o g r a m m e h a s e x t e n s i v e e x p e r i e n c e in s t e e l 
r e s e a r c h t o g e t h e r w i t h a l l of the n e c e s s a r y e x p e r i m e n t a l e q u i p m e n t a n d e x p e r t i s e . 
In t h i s pro ject i t i s i m p o r t a n t tha t the spec i f ic n e e d s of .s tee l u s e r s a n d d e s i g n e r s 
w i t h i n the o f fshore i n d u s t r y a r e a d d r e s s e d a n d the c lose a s s o c i a t i o n of s e v e r a l of 
the p a r t n e r s w i t h t h i s i n d u s t r y a re e s s e n t i a l to i ts s u c c e s s . 

B r i t i s l i S t e e l w i l l be r e s p o n s i b l e for the o v e r a l l m a n a g e m e n t of the project w h i c h 
w i l l be m the h a n d s of a Pro jec t M a n a g e r . He w i l l be r e s p o n s i b l e for p r e p a r i n g a 
d e t a i l e d pro jec t p l a n i n d i c a t i n g key d a t e s a n d d e c i s i o n po in ts . H e w i l l o r g a n i s e 
m e e t i n g s t w i c e a y e a r a t a locat ion d e t e r m i n e d by the c u r r e n t s tage o f t h e project . 
E a c h p a r t n e r w i l l a p p o i n t a T e c h n i c a l M a n a g e r to c o o r d i n a t e a c t i v i t i e s i n 
c o n j u n c t i o n w i t h the Pro jec t M a n a g e r . 

T h e work w i l l i n v o l v e the i n t e r c h a n g e of r e s u l t s b e t w e e n the l a b o r a t o r i e s . T h i s 
process of i n t e r c h a n g e w i l l be fac i l i ta ted hy the c lose p e r s o n a l a n d p r o f e s s i o n a l 
r e l a t i o n s h i p s w h i c h a l r e a d y e x i s t be tween the s t a f f a t the s e p a r a t e l a b o r a t o r i e s . 
C h ) s e c o n t a c t w i l l he m a i n t a i n e d between the l a b o r a t o r i e s before a n d d u r i n g the 
life o f t h e project . 

T h e l i u a n c i a l c o n t r o l of the project w i l l be c a r r i e d o u t u s i n g the e x i s t i n g 
a d m i n i s t r a t i v e a n d a c c o u n t i n g s y s t e m s in e a c h l abora to ry . T h e s e are ab le to keep 
acca i ra tc ix-cords of a l l the m a n p o w e r (dforl devoted to the pro ject a n d of the 
e \ | ) e n . i i t u r e in s u p p o r t of the project. T h e s e s y s t e m s h a v e proved to be c o m p l e t e l v 
s a t i s f a c u i r y on a u d i t hy the C o m m i s s i o n lor the E C S C c o n t r a c t s that h a v e been 
complc' ted in the r e c e n t past . 
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A n n u a l p r o g r e s s repor ts w i l l be p r e p a r e d by tbe Pro jec t M a n a g e r , a n d w i l l cover : -

W o r k c a r r i e d out; 
R e s u l t s ; 
N o t i f i c a t i o n of a c c e l e r a t e d p r o g r e s s / d e l a y s ; 
N o t i f i c a t i o n of proposed c h a n g e s to the p r o g r a m m e . 

E a c h T e c h n i c a l M a n a g e r w i l l e n s u r e t h a t the P r o j e c t M a n a g e r r e c e i v e s t h e 
repor ts he needs to p r e p a r e the a n n u a l report a n d i m m e d i a t e not i f ica t ion of a n y 
m a j o r d i v e r s i o n s f rom the o v e r a l l project p l a n . 

K E Y W O R D S 

t. O f f s h o r e S t r u c t u r e s 7. 
2. H i g h S t r e n g t h S t r u c t u r a l 8. 

S t e e l s 9. 
3. T u b u l a r J o i n t s 10. 
4. W e l d a b i l i t y U 
5. H A Z T o u g h n e s s 12. 
6. F r a c t u r e T o u g h n e s s 

C o n t r o l l e d R o l l i n g 
A c c e l e r a t e d C o o l i n g 
S t a t i c S t r e n g t h 
S e c t i o n s 
p r E N 10225 
D e s i g n G u i d a n c e 

T h e r e s u l t s o f t h e pro ject w i l l be s u b j e c t of a p u b l i c a t i o n in the " T e c h n i c a l 
S t e e l R e s e a r c h " s e r i e s . 

T h e r e s e a r c h d e s c r i b e d a b o v e w i l l be p l a c e d in the a r e a covered by the E x e c u t i v e 

C o m m i t t e e F 5 - P l a t e s a n d H e a v y B e a m s . 
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