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Full Scale Experiments of Tee and Cross Type Tubular Joints under Static
and Cyelic Loadings

Pt X —_— B * %
Iﬁ fR E =- 1“ z( H
Shozo Takizawa Noberu Yamamoto

= B E g X A [=

Jyure Mihara Shigeru Okata

Synopsis:

Full scale model tests have been carried out to invesugate static and fatigue strength of tubular joints in offshore
structures. The models consist of tee and cross type joints having cherd tubes of 1460mm 1 O.D. and brace tubes of
800mm in O.D., which were subjected 1o static tension and compression loads and to cyclic tension loads through the
braces. Comparison of these test results with previous works gives the [ollowing results
(1} Stress concentration factors derived from the tests are in the range from 5.4 to 11.6 in the chords and from 4.7 to 8.4

in the braces, and it is notabie that much smaller values are predicted in some previous tests
(2) Ultimate strength of the joints under compression load has a good agreement with proposed strength in previous

studies, but under tension load experimental strength gives a larger value than proposed, Considering design practice,
however, the APT recommendation appears to give a reasonable estimation for static strength.
(3} Low cycle fatigue strength is safely predicted by the X-curve in the AWS criteria, but in order 1o apply the X.curve Lo

the practical design of various joints, additional research will be needed to develop adequale method for the calculation

of stress or strain concentration factors
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Table 1 Dimensions of test modeis
Chord 0.D. Chord Brace (.1, Brace g
Model D thickness o thichness D/T| Steel LOdjl?g
{mm) Ti{mm) {mm) ¢ {mm) condition
T-0 1400 26 8¢0 12 533.8 | SM 41B | Compression
T-R 1400 36 800 12 J8.9 | SM 4185 Compression
DT-M 1400 36 800 12 38.91 SM 41B | Tension
DT-H 1400 36 800 12 38.9 SM 50B | Tension
DT-F 1400 36 i 800 12 38.9 g:\’I 4IB Cyelic tension
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Table 4 {Comparison of experimental stress
concentration factors with calculated

factors by eq. (1] -eq.i5)

o " Calculated
Model | Memher Fxperi - TR
mental | 1. 01) | Kq.12) | Eq.f3) | 8
Chord 11.6 1.03 | 10.40 | 12.26 | 9.21
r-0
Brace B.4 6.46
Chord 1.1 0.47 6.17 6.39 ! 4.59
TR
3race 6.2 3.89
Chord 5.4 0.39 5.17 6.39 | 4.37
nr-M
Brace 6.1 - 3.52
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Table 5 Comparion of experimental and caleulated

ultimate loads

I Experimental C alrulaud
l foad J} -
Model] D e | sse h“j;*”“'
jcondition| 15, I - AR
¥ *

Pu .’ i Pu Fu

T-0 Con‘llp. :330,5 85 | 313.7 1743 2834

TR | Comp. | 50L.0 | 155 |556.1{308.2| a01.2

DT M| Ten. | 776 130 |556.1]308.9| {470.7}] (527.8]

DT-H '1‘31;,,,,,8,2,1. 160
«Initial yield load derived from hot spot P-eg

curves [Fig.8)
«« Allowable design load

741.5)411.9| {4798} {584.9)

Values in the parenthesis are calculated by the
equatiens for the case of compression load.
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