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Characteristics of Bending Moment Distribution in
Prestressed Concrete High Pilings During Earthquakes

CHEN Si-qi"**, LIANG Fa-yun"?, CHEN Hai-bing''*, HUANG Mao-song'"*?

(1.Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education , Tongji University ,Shanghai 200092, China ;
2.Department of Geotechnical Engineering , Tongji University ,Shanghai 200092 ,China)
Abstract: During earthquakes, piles undergo stresses due to both the motion of the superstructure
(inertial interaction)and that of the surrounding soil (kinematic interaction).Based on the artifi-
cial viscoelastic boundary,a 3D numerical model of seismic performance for superstructure-pile-
soil interaction was developed to analyze the kinematic response of PHC pile (prestressed high
concrete pipe pile) during earthquakes.The kinematic seismic interaction of single piles embedded
in soil was evaluated by focusing on the bending moments induced by the transient motion.Con-
sidering the conditions of layered soil, factors influencing the analysis included PHC pile diame-
ter,the ratio of shear wave velocities between two soil layers,the depth of embedded soil,and the
inertial loading of the superstructure. The results indicated that pile diameter affects the amplitude
of bending moments at the pile head. Specifically, at the interface between layers for a given soil
deposit,the bending moment increased as the pile diameter increased,especially at the interface of
two soil layers.In soil profiles where the transition between layers was distinct, the bending mo-
ments in the pile were significant,especially near the interface of soil layers with highly contras-
ting stiffness. The bending moment at the interface between two soil layers of soil increased when

the ratio of shear wave velocities increased. An increase in the depth of overlying soil in two soil
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layers would also cause an increase in the pile bending moment at the interface between the two

layers. The fixed head of a pile and the interface of two soil layers would increase the bending mo-

ment. The superstructure had an important influence on the bending moment of the pile head, but

not for the deep section of the pile. The conclusions of this study will lead to recommended refer-

ence criteria for the seismic design PHC piles

Key words: prestressed high concrete pipe pile; earthquake action; motion response; bending mo-

ment distribution; 3D finite element
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Table 1 Material parameters of pile

ok 7/(kg * m~*%) E/MPa v
= 2 500 3% 101 0.25

i 2 500 3.9 10" 0.25

A A 7 800 2X10° 0.2

®2 LT@HBIASHE

Table 2 Dynamic parameters of soil

R y/(kgem 3 vs/(mes 1) v
+® 1580 200 0.49
+©® 1 800 400 0.47
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