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Seismic performance of prestressed concrete pipe piles with
meshed stirrup subjected to axial compression force
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(1. The Key Lab of Urban Security and Disaster Engineering ( Beijing University of Technology) , Ministry of Education,
Beijing 100124, China; 2. Jiangsu Dongpu Pipe Pile Co. Ltd. , Lianyungang 222002, Jiangsu, China)

Abstract: Prestressed concrete (PC) pipe pile has poor seismic performance compared with ordinary concrete
piles. To improve the performance, a new type of mesh-constrained PC pipe pile is proposed. Through the quasi-
static test of four PC pipe pile specimens, which are divided into two groups under different axial compression
ratios, effects of reinforcement form and axial compression ratio on their seismic performance were investigated.
One group had a new type of meshed constraint and the other had common spiral constraint. The axial compression
ratios of each group were 0.3 and 0.5 respectively. The failure process was recorded in detail, and the hysteresis
curve, skeleton curve, load-bearing capacity, deformation ability, stiffness degradation curve and energy
consumption capacity of the test specimens were obtained. Results show that all test specimens were subjected to
flexural failure, and the ductility factor was between 2. 99 and 3.96. The meshed constrained test specimens had
large energy consumption, and its hysteresis loop was fuller than the spiral constrained specimens. The load-bearing
capacity, ductility and energy dissipation capacity of the specimens were greatly affected by the axial compression
ratio. The larger the axial compression ratio, the greater the load-bearing capacity and the worse the ductility and
energy dissipation capacity. A formula of flexural capacity of the PC pipe piles with meshed constrain stirrups is
proposed and the formula of the PC pipe piles subjected to the high axial compressive ratio is modified.

Keywords: PC pipe pile; mesh constraint; axial compression ratio; seismic performance; flexural capacity
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Tab.1 Main design parameters of the test specimens
WL HEAE MR SRER/
KR B LE
)i 12/ mm pil;: 3 mm
LXYS-0.3  11¢"9.0 5 45/75 0.3
WZYS-0.3  11¢"9.0 5 90 1304 0.3
LXYS-0.5 114"9.0 5 45/75 0.5
WZYS-0.5 114"9.0 5 90 1304 0.5
H:D AR ERE.
x2 REMHAFEESINE
Tab.2 Mechanical properties of test materials MPa

Sy Ju S S Je

1412.67 1 460.43 525.62 612.50 51.31
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Fig.7 Schematic of concrete peeling and crack of the test specimen
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Tab.3  Characteristic point parameters of each stage of the test specimen

W= P /kN A /mm P,../kN A,/ Mmm P, /kN A,/mm A/A,
LXYS -0.3 205. 66 9.80 247.64 22.65 179.43 36.04 3.68
WZYS -0.3 216.90 9.00 254.82 23.57 200. 53 35.63 3.96
LXYS -0.5 272.78 9.40 321.31 20.38 272.70 28.12 2.99
WZYS -0.5 279.48 8.80 332.35 19.74 280.98 28.39 3.22
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Tab.4  Cumulative energy consumption of each test specimen

BV G TR Ey
LXYS -0.3 7.10
WZYS -0.3 8.36
LXYS-0.5 5.95
WZYS -0.5 6.49
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Tab.5 Comparison between bearing capacity test

value and calculated value

Rk KB fE/ s i‘fﬁl}ﬁ{ﬁ/
(kN = 'm) (kN = 'm) A
LXYS-0.3 398.93 318.00 1.25
WZYS -0.3 440. 66 326.52 1.34
LXYS-0.5 597.49 400. 19 1.49
WZYS -0.5 614.56 410.02 1.50
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