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Analysis on influence parameters and mechanical behaviors of embedded PVC
pipe confined with reinforced high-strength concrete columns under cyclic
reversed loading

XUE Jianyang, LI Haibo, ZHAI Lei, KE Xiaojun, ZHENG Wenhao, MEN Boyu
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Based on the test results of five embedded PVC pipe confined reinforced high-strength concrete (PVC-RHC) columns and
one reinforced high-strength concrete (RHC) short column under quasi-static loading, design parameters such as PVC pipe diameter,
axial compression ratio and shear span ratio which influence the mechanical behavior of PVC-RHC columns were discussed.
Nonlinear finite element models with analytical software ABAQUS was analyzed for PVC-RHC columns, and after comparison of
test result, the feasibility of nonlinear finite element models of short columns were validated. On the basis of this model, the
parameters of the diameter-height ratio and thickness of PVC pipe, concrete strength influencing on the behavior of PVC-RHC short
columns were simulated. Results show that with the increasing of the diameter-height ratio of PVC pipe, the initial stiffness is not
obvious, but ultimate capacity and ductility both have the increased trend. When the diameter-height ratio of PVC pipe is about 0.5,
the comprehensive mechanical behaviors are relatively good. As the thickness of PVC pipe increases, the initial stiffness and ultimate
capacity have small changes, and the ductility improves. With the increasing of concrete strength, the initial stiffness and ultimate
capacity improve significantly, but the ductility decreases.
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Tab.1 Design parameters of specimens

W%  Hmm  bxhW/mm A n BT Rtk £ il A fo/MPa  FEPERH

PVC-RHC-1 300 200200  1.50 0.25 PVC 5 ®110%3 4418 26@60 75.01 3.35
PVC-RHC-2 500 200x200  2.50 0.42 PVC #& ®110%3 4418 26@60 75.01 2.27
PVC-RHC-3 300 200200  1.50 0.45 PVC %% ®110%3 4418 96@60 79.44 3.28
PVC-RHC-4 500 200x200  2.50 0.27 PVC % ®110%3 4418 26@60 79.44 2.24
PVC-RHC-5 300 200200  1.50 0.25 PVC % O75%x2.3 4418 96@60 75.01 4.61

RHC 300 200x200  1.50 0.25 S 5 A 26 4418 26@60 75.01 1.94
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Tab.2 Mechanic performance indexes

FBIRAL Wi f/MPa f/MPa E/MPa
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Fig.3 Skeleton curves of specimens
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Fig. 5 Measured stress-strain curves of concrete 5
S F53 A0 S 357 A R A TR SR T U T kR A

. PVC B AHIBE IR AT S B2 ) - A 5k
L, I 6 Fi.

B 7 4y T L PVC 4 2R i iR B AR R
T £k B BB B 25 SRAIASR 2 2R, B SR iR R
iR, YA ABAQUS Bif4iRt. mEmW, B
BIES L 2=2.5 AEMAESL, BEIAR SRR R &

0 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
€/102

[ 6 PVC ESEM R 11- R A%
Fig. 6 Measured stress-strain curves of PVC pipe
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Fig. 7 Comparison between test results and finite element results
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