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Study on Mechanical Characteristics of Axial
Compression of Short Column of Confined
Rubber Concrete Filled Steel Tube

WEN Yang ,YU Jiao,FU Liping

(School of Architecture and Civil Engineering, Inner Mongolia University of Science and Technology, Baotou,
China,014010)

Abstract; To study the mechanical properties of steel tube confined rubber concrete stub columns
under axial compression. There are few domestic research cases on the mechanical properties of
steel tube confined rubber concrete stub columns. This paper makes up for the blank of mechanical
properties research. 16 cylinders were designed. Under the condition of concrete strength grade C30
and C40, two groups of rubber powder with different parameters and steel tubes with different
thickness were used. Orthogonal test. The transverse and longitudinal deformation curves and strain
curves of the specimens are analyzed. The broken rings of 16 specimens are shear failure. With the
increase of rubber content, the stiffness and ultimate bearing capacity of the specimens decrease.
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When the strength grade and volume substitution ratio of rubber concrete are the same, the ultimate

bearing capacity of the short columns with larger steel content will increase, and the ultimate

bearing capacity will also increase with the increase of steel content. The results of orthogonal

experiment show that the optimum level combination is rubber volume replacement rate 10% ,

rubber particle size 380 um, steel content 11.9% . The design value is basically consistent with the

experimental value by using the formula of axial compression bearing capacity proposed by the

author, and the theoretical value is on the low side, which meets the requirements of safety

and use.

Key words : steel tube confined rubber concrete ; mechanical properties ; orthogonal test;teel ratio
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Table 1 Structural parameter test table for benchmark concrete strength mark C30

K5 B D xtx L/mm IR % WERAZ/ wm TR %
r40-1A 219 x3 x 660 10 380 5.4
80-1B 219 x6 x660 10 180 11.9
r40-2B 219 x6 x 660 20 380 11.9
180-2A 219 x3 x660 20 180 5.4
r40-3B 219 x6 x 660 30 380 11.9
rd0-3A 219 x3 x 660 30 380 5.4
80-3A 219 x3 x660 30 180 5.4
80-3B 219 x6 x 660 30 180 11.9

2 FERBEELIREE N C40 SR

Table 2  Structural parameter test table for benchmark concrete strength mark C40

MR e WA D x 1 x L/mm IR 8 % HRIERIAE/ pm TR P
R40-1A 219 x3 x 660 10 380 5.4
R80-1B 219 x6 x 660 10 180 11.9
R40-2B 219 x 6 x 660 20 380 11.9
R80-2A 219 x3 x 660 20 180 5.4
R40-3B 219 x6 x 660 30 380 11.9
R40-3A 219 x3 x 660 30 380 5.4
R80-3A 219 x3 x 660 30 180 5.4
R80-3B 219 x6 x 660 30 180 11.9

.2 o R HIFRRELEIREE - C30 ,C40 AYMI B AR IR TR E 1 AL ;40 80 F/RB AR ;1.2 .3 TR BRI 43 505y
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Fig.1 Field loading device
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Fig.3 Failure characteristic of the typical specimens
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Fig.4 Specimen vertical load-longitudinal deformation curves
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Table 3 Orthogonal experimental level table

PRI B BOR ; FL#E 4 A7 48 — 1] 72 KPR % (R pm SR/ %
TR B R I, Bl AR R AR A 3 1Y I 10 380 5.4
KA Wl 2345 45 A W B B 4 SR I T 4 1 ) 0 150 o
WM SRR g 0 ~ ~
S e 2R G o A AR
F4  C30 RINEsCIAE TR
Table 4 C30 series orthogonal experimental analysis tablets
% - HE
BT R/ % BRI/ um TN % HRE /KN
40-1A 0.10(KF 1) 380 (K1) 0.054 (/K1) 2269
180-1B 0.10(7KF 1) 180(7KF-2) 0.119(7KF-2) 3104.5
40-2B 0.20(KF2) 380(/K¥F1) 0. 119(/K¥F2) 2 879
1802A 0.20(7KF-2) 180 (/K- 2) 0.054(7KF 1) 1818
140-3B 0.30(KF3) 380 (K1) 0. 119(KF2) 2 905
40-3A 0.30(/KF3) 380(KF1) 0.054(/K¥F1) 1934.5
180-3A 0.30(7KF-3) 180(7KF-2) 0.054(7KF1) 1715
180-3B 0.30( K 3) 180 (/K- 2) 0. 119 (k¥ 2) 2 667
£S5 C40 RINESCIAL 31
Table 5 C40 series orthogonal experimental analysis tablets
HE
%5 :
M AEFUAC R/ % PRI/ pm ENA % R J1/KN
R40-1A 0.10(KF1) 380(K¥F1) 0.054(/K¥F1) 2534
R80-1B 0. 10( /K1) 180 (/KF-2) 0. 119 (K 2) 3310
R40-2B 0.20(7KF2) 380(K¥F1) 0. 119(/K¥2) 2973.5
R80-2A 0.20(7KF-2) 180(7KF-2) 0.054(KF1) 2135
R40-3B 0.30( K 3) 380 (K1) 0. 119(KF2) 2784.5
R40-3A 0.30(/KF3) 380(/KF1) 0.054(/K¥F1) 2 065
R80-3A 0.30(7KF 3) 180(7KF2) 0.054(/KF 1) 1813
R80-3B 0.30( K 3) 180 (/K- 2) 0. 119 (k¥ 2) 2742
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Table 6 Orthogonal experimental analysis results

N 4 fuu fa FE BRRK £
40-1A 60. 26 35.64 33.067 1.822 0.37
180-1B 82.46 34.04 31.067 2.654 0.83
40-2B 79.13 30. 81 26.202 3.020 0.98
180-2A 48.29 28.39 24.104 2.003 0.51
r40-3B 77.15 26.28 23.156 3.332 1.11
40-3A 53.14 26.28 23.156 2.295 0.53
180-3A 45.55 22.42 17.926 2.541 0.69
180-3B 70. 84 22.42 17.926 3.952 1.43
R40-1A 67.31 41.21 36. 000 1.870 0.34
R80-1B 87.92 39.79 34.933 2.517 0.73
R40-2B 78.98 34.62 30. 607 2.581 0.84
R80-2A 56.70 32.67 29.822 1.901 0.41
R40-3B 73.96 28.7 26.677 2.772 0.96
R40-3A 48.15 28.7 26.677 1.805 0.46
R80-3A 46. 86 25.2 22.682 2.066 0.54
R80-3B 72.83 25.2 22.682 3.211 1.13
MRPER 6 T £5/fo T € RRMME (W RKBIIHTHRA N

B 7)), % BUE AT et Ml 404, 158 8] o« = fuay = (a+BE f, (5)
1.086,8 =1.937. N=frA, =(1.086+1.937¢)f,A,.

PRI, 5 A8 249 SROAG R 56 T T A Y

(6)
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Table 7 Comparison of test value and calculated
value of bearing capacity
WS RN TEEAN SR/
r40-1A 2 269 2 123.685 1.068
180-1B 3 105 2 815.842 1.103
40-2B 2 879 2 631.054 1.094
180-2A 1818 1 780.926 1.021
r40-3B 2 905 2 521.393 1.152
r40-3A 1935 1 742.843 1.110
180-3A 1715 1 547.137 1.108
180-3B 2 667 2 325.787 1.147
R40-1A 2 534 2237.522 1.133
R80-1B 3310 2 938.566 1.126
R40-2B 2974 2 794.098 1.064
R80-2A 2135 1 997.599 1.069
R40-3B 2 785 2 643.976 1.053
R40-3A 2 065 1 878.983 1.099
R80-3A 1813 1722.820 1.052
R80-3B 2 742 2 499.347 1.097
5 4 1w

(1) AR IR 208 B TR IR, %
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(3) M & & e 3 0 B R R IR
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1021 ~1. 152, B0 M B iE 1 b 2 =X F ik
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