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Seismic performance of PHC pipe piles in layered soft soils
ZHENG Gang"?, ZHANG Nan"? BA Zhen-ning’, ZHANG Tian-qi"*

(1. MOE Key Laboratory of Coast Civil Structure Safety, Tianjin 300072, China; 2. Department of Civil Engineering, Tianjin University,
Tianjin 300072, China)

Abstract: Considering the layered soft soils in Tianjin, a 2D numerical model for analyzing kinematic interaction of

impact on them.

frame-pile-layered soils is established to ascertain the seismic performance of PHC pipe piles. The results reveal that the risky
layers. Besides, other important factors which influence the seismic performance of PHC pipe piles are highlighted, such as soil

region of piles due to seismic load is likely to be at pile head or near the interface between the soft and stiff soil layers.

Moreover, the magnitude of bending moment on the piles at such interface largely depends on the stiffness ratio of the adjacent

—_

[ |

thickness, floors of frame, pile length and pile diameter. It is suggested that the thickness of soft soils and the soils above the

piles and the piles diameter have important influence on the bending moment of the piles, while the floors of frame has little
Key words: PHC pipe pile; seismic performance; interface; bending moment
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Fig. 1 2D computational model and soil profile
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Table 1 Equivalent stiffnesses of beams, columns and piles

B #1f /m B/ MPa I A (m”m ) R EH/(m* m )
IR 0.3%0.9 3.0x10* 0.3x0.9x4/27 0.3x0.9°x4/12/27
—. R 0.6%0.6 3.15x10* 0.67x4/27 0.6*x4/12/27
—. R 0.7x0.7 3.15x10* 0.7°x4/27 0.7*x4/12/27
=. PRk 0.5%0.5 3.0x10* 0.5%x4/27 0.5*%4/12/27
= DY 0.6%0.6 3.0x10* 0.67x4/27 0.6*x4/12/27
HEAE 0.5%0.5 3.0x10* 0.5%x4/27 0.5*%4/12/27
—. &G 0.5(0.1) 3.9x10* 1x(0.5%-0.4%)x8/4/27 1x(0.5*-0.4%)%8/64/27
L SUREHE (A 0.5(0.1) 3.9x10* 1x(0.5%-0.4%)%8/4/27 1x(0.5*-0.4%)%8/64/27
= ZREHE ChaD 0.5(0.1) 3.9x10* 1x(0.5%0.4%)%10/4/27 1x(0.5*-0.4%%10/64/27
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Table 2 Physical and mechanical characteristics of soils

CT T

- ” B [
+R “r /m  /(kgm®) /MPa e
®, #i Tt 250 1969.39 4.54 0.35
®, BEHL 280 1959.18 5.72 0.35
®, WE 370 1683.67 2.17 0.42
®s RRIEFIT 690 1846.94 2.81 0.42
®s HEFt 3.00  2030.61 7.81 0.30
®, HFEFt 130 1948.98 5.28 0.35
@ WAL 110 2040.82 5.66 0.35
®), WEE L 2,10 2030.61 5.72 0.35
©, BFEHL 380 1989.80 6.13 0.35
©;  BFEFL 190 1918.37 5.07 0.35
@, ®EFt 2,10 192857 4.84 0.35
O T 5.90 1887.76 421 0.35
©;  BFEZiE 3.70  2040.82 9.40 0.30

@, ot 420 2071.43 15.46 0.25

(3) MU 4N BRI 0 i) A

HORE N, SR ARSI IS A At n 4
R s I TR SE I o FEAR AR rh e T () L R A
e 300 37 b vy 2 AR R 23 AT Fp R P 7 208 R AR b R 1
CLARfRIFR LGHY 1 3, I EUE{E 4 310cm/s®, H
T IR 2 18] 2 s

400

SN BE /(m-s2)
o

-200 — LGHY1¥

_4(){) 1 1 1 1 ]
0 10 20 30 40 50

) /s
[ 2 LGHY 1 i hnisk & B 2 i

Fig. 2 Acceleration time history curve of LGHY'1 wave
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Table 3 Thicknesses of soft soils under different conditions
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bending moment along pile shaft
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Fig. 8 Distribution of bending moment for frames with different

floors and pile foundation schemes
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