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Experimental investigation and code comparison on flexural bearing

capacity of concrete — filled rectangular steel tubes

WU Nai - sen, LIU Xue - dong,ZHAO Yan - yan, WU Zhi - kun

(School of Mechanics, Civil Engineering and Architecture Northwestern Polytechnical University , Shanxi Xi’ an 710129, China)

Abstract :In Seven flexural members of rectangular steel tubes filled with high strength grouting are
experimental studied in order to investigate those mechanical properties. Furthermore, the flexural
bearing capacity and stiffness are investigated on condition that the different height — to — breadth ratio
and tube thickness, and these results are compared with the criterions calculate results of Japan AlJ
(1997) ,Europe EC4(1996), China CECS159:2004 (2004) etc. It shows that the criterion Japan
AlJ is safest, the criterion DBJ is close to the test and have good economic engineering application
and enough safety stock, and the other three criterions lie between the former two.
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Tab. 1 Specimen parameter
it DxB xt/mm D/B D/t 5 /% f/N.mm™? Yﬁﬁﬂi?{
el /N. mm "
1 100 x 100 x 3 1 33.3 11.64 280 42.71
2 100 x 100 x4 1 15.36 280 42.71
3 150 x 100 x 4 1.5 37.5 12.91 280 42.71
4 150 x 100 x5 1.5 16.00 280 42.71
5 200 x 100 x4 11.68 280 42.71
6 200 x 100 x5 14.50 280 42.71
7 200 x 100 x6 33.3 17.28 280 42.71
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Fig.1 The load-displacement curve of
specimens 1~7
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Fig.2 A typical load-displacement curve
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Tab. 2 Comparison of the obtained ultimate flexural capacity values with specifications values

E;“ " g AlYY BS 5400 DBJ 13 -51 -2003"") EC 4 (1994}  CECS 159 —2004'"

- M, M, M, M, M,

ﬁ /kN. m M, R M, i M, M M, T M, .
1 15.28 11.86 0.776  11.94  0.781 13.0 0.851 12.06  0.789 13.9 0.910
2 1699 1549  0.912  15.28  0.899  17.21 1.013 15.36  0.904 17.4 1.024
3 46.73 27.64  0.591  27.99  0.599  32.37  0.693  28.33  0.606 32.92  0.704
4 4832 34.02 0.704 33.82 0.700 40.46  0.837  34.07  0.705 39.6 0.820
5 55.08 42.6 0.773  43.95  0.798  52.17  0.947 44.7 0.812  52.24  0.948
6 76.12 52.57 0.691  53.12  0.698 64.8 0.851  53.79  0.707 62.9 0.826
7 92,74 62.28 0.672  61.95 0.668  78.26  0.844  62.45  0.673  72.93  0.786
SEHE 0.731 0.735 0. 862 0.742 0. 860
¥ % 0.095 0.091 0. 096 0.092 0. 100

LERS M, BASCKBIR G OIS KRB M, AE AT BAE.
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Tab. 3 Comparison of the obtained flexural (or bending) stiffness with specifications values.
}‘i K HE AL BS 5400 DBJ 13 -51 -2003 EC 4 (1994) CECS 159 -2004
ﬁf /kN.m™' K K£ K 11<< K Kﬁ K, ki K 1?
B ue ue w e we
1 486.6 419 0.861 501 1.030 506 1.040 512 1.052 548 1. 126
2 654.6 526 0.804 602 0.920 606 0.926 614 0.938 644 0.984
3 1826 1415 0.775 1 694 0.928 1 709 0.936 1730 0.947 1 851 1.014
4 2145 1689 0.787 1 950 0.909 1 964 0.916 1 991 0.928 2 098 0.978
5 3960 2911 0.735 3598 0.910 3 636 0.918 3678 0.929 3988 1.007
6 4489.3 3473 0.774 4125 0.919 4 161 0.927 4214 0.939 4 492 1.001
7 48339 4014 0.830 4 632 0.958 4181 0. 865 4 731 0.979 4982 1.031
A 0.795 0.939 0.933 0.959 1.020
WhE 0.038 0.040 0.049 0.041 0.048
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