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STUDY ON AXIAL COMPRESSION CAPACITY OF MULTI-SPIRAL HOOPS
CONFINED CONCRETE COLUMNS

TANG Qiong?, LI Yi, LU Xin-zheng?, YAN Wei-ming*
(1. Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124, China;

2. Key Laboratory of Civil Engineering Safety and Durability of Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract: Axial bearing capacities of rectangular concrete columns can be significantly improved by the
confinement of multi-spiral hoops (MSHSs). The confining effect of multi-spiral hoops on the stress distribution
and amplitude of concrete cross section was analyzed by the finite element method. Subsequently, the calculating
methods for the axial bearing capacity of rectangular concrete columns in various codes were validated by test
data. The deviation of the calculated results of different methods was also analyzed. Based on the results of
numerical simulations, the axial compression calculation formulas for MSH confined columns were proposed, and
different stress-strain laws were considered for different parts of the concrete cross section. The comparison of test
results showed that the theoretical calculation method had better accuracy.

Keywords: multi-spiral confined concrete column; axial bearing capacity; numerical simulation; confined

stress-strain law; theoretical calculation method
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Table1 Comparison of numerical and test results of typical specimens

Sifg Y fmm FEL R EE/MPa B E il AR 3 IT/KN
ik 5 WER R L QU AR A AR W il 7 B W R
il MR R B KR /iR
Y1-5-95 600x600 1200  31.0 497 468 487 D25  D13@9% D10@189 15739 15566  1.11
Y2-S-145  600x600 1200  30.1 497 466 487 D25 D16@146  D10@189 12588 12690  -0.80
Y3-5-75 600x600 1200  36.9 497 468 487 D25  DI13@75 D10@151 19709 17650  11.67
Y4-S-115 _ 600x600 1200 376 497 466 487 D25 D16@117 _ D10@151 18612 18390  1.21
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Table 2 Calculation of bearing capacity under axial load

WS PUKN  PJkN  PJykN BN PykN  Pi/KN  PolkN (%)  6l(%)  S5(%)  G3/(%)  S(%)  S,I(%)
Y1-5-95 11205 11015 14754 11713 13412 10648 15566 -28 -29 -5 -25 -14 -32
Y2-5-145 10976 10809 14266 11350 12970 10318 12690 -14 -15 12 -11 2 -19
Y3-5-75 12706 12369 17224 13601 15658 12365 17650 -28 -30 -2 -23 -11 -30
Y4-5-115 12884 12529 17118 13505 15562 12277 18393 -30 -32 -7 -27 -15 -33
Y5-M-55 11205 11081 16205 12822 14732 11656 15148 -26 -27 7 -15 -3 -23
Y6-M-95 10976 10873 15559 12322 14145 11201 14294 -23 -24 9 -14 -1 -22
Y7-M-150 11205 11081 15606 12341 14188 11219 14913 -25 -26 5 -17 -5 -25
Y8-M-75 12884 12609 18771 14749 17065 13408 18647 -31 -32 1 -21 -8 -28
Y9-M-120 12706 12447 18246 14353 16588 13048 17771 -29 -30 3 -19 -7 -27
Y10-L-100 11205 11108 17239 13578 15671 12344 15227 -26 -27 13 -11 3 -19
Y11-L-140 11205 11108 17001 13394 15456 12176 15659 -28 -29 9 -14 -1 -22
Y12-L-75 12706 12479 20243 15869 18402 14427 19405 -35 -36 4 -18 -5 -26
Y13-L-110 12706 12479 19933 15626 18121 14205 18104 -30 -31 10 -14 0 -22
5, Tl -27 -28 5 -18 -5 27
PRt 2 0.048 0.048 0.061 0.050 0.056  0.044
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Table 3 Comparison of calculation and test results

A THERAE/KN IRHHE /KN RZE 0 /(%)

Y1-5-95 15495 15566 -0.46
Y2-5-145 14927 12690 17.62
Y3-S-75 18867 17650 6.89
Y4-S-115 18888 18393 2.69
Y5-M-55 16021 15148 5.76
Y6-M-95 15285 14294 6.93
Y7-M-150 15405 14913 3.30
Y8-M-75 19319 18647 3.60
Y9-M-120 18789 17771 5.73
Y10-L-100 15885 15227 432
Y11-L-140 15647 15659 -0.08
Y12-L-75 19339 19405 -0.34
Y13-L-110 19064 18104 5.31
o “FHMHE 471

b2 0.045
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