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Study on seismic behavior of a compound foundation with
concrete core mixing pile

Bao Peng'?, Sheng Qiilin?, Jiang Xinliang*
(1. School of Givil Engineering of Tianjin University , Tianjin 300072, China;
2. School of Civil Engineering of Henan University , Kaifeng 475001, Henan, China)

Abstract To understand the seismic behavior of a compound foundation with concrete core mixing pile, the seismic re-
sponses in time domain were analyzed under the consideration o the interaction among pile-soil-superstructure through
the 3-D finite element method by using the ANSYS sdftware. The difference in seismic responses between a compound
foundation of concrete core mixing pile and a pile foundation were analyzed. Some parameters irfluencing anti - seismic
behavior of a compound foundation of concrete core mixing pile were studied. The results showed that the maximum
moment of concrete core mixing pile lay in (0.2 0.4) L; the greater the concrete core pile, the greater the area re-
placing ratio and the bigger the largest moment; and the type o seism wave &fected the maximum moment, sheer,

pile-soil stress ratio and displacement of the top of the pile under the same seismic response to great degree. The irflu-

encing extent of area replacing ratio was greater than that of concrete core pile on moment and shear.
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Fig.2 Accderation time higtory curve in seismic waves
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Tablel Mechanical parametersof the concrete core 35
mixing piles and the pile foundation
g 25t +%$i§m
\ . -+~ AT
E/ MPa L y/(kN-m 3 ¢ Z ‘ _,_j‘\IM
25500  0.20 25.0 0.025 B
200 0.30 19.6  0.030 i 15 /’A_\\\\
10 0.35 17.6 0. 040 /—*—‘_\\\\
100 0.30 23.0 0.030 05 o . L n [
] 0.2 -0.4 0.6 -0.8 -1.0
RESHKZH
(@ B
0.55¢
2.1
R 0.50
=
E
é 0.05 L ' ' L )
@ 0 -0.2 -04 0.6 -08 -1.0
# RESHKZEL
(b) 394
140 {
3 —l 1 1 1 J
0 -2 -04 -06 08 -10
15 4
RESHEEZL 3 osh
301 R
2y
25F igj sok —— RBE
—— R g —= ATH¥
% 2.04 — A = AT/NK
.R I 5 g | 1 Il 1 |
=8 0 02 04 06 08 10
L RESHKZLT
1.0
(by 3 (c) REJT L,
03, 02 —6.4 —(]).6 —(|).8 -Jl.o 4 0.1
RESHKZ 9
3 Fig.4 Rdationa curves between the maximum moment ,
Fg.3 Rdationa curves between maximum moment , sheer sheer and pile- il dress ratio and depth of pilesin

and depth of pilesin Tianjin wave peak acceleration 0. 1g



2005 10

82
1 1] 5
) 8.38cm,
4.52cm, 3.84cm
10 - 6
Sk
§
w 0
E
~5 L
410 L 1 1 | 1 -6 1 1 1 1 1
0 2 4 6 8 10 0 4 8 12 16 20
M) i B ] /s Wi B (6] /s
{a) R (b) AT
4 -
2 -
5
@ 0
# Bs MEEGEDO.1; HHEKEABHEHS
-2y Fig.5 Displacement time-history curve of the top of the
piles in the peak acceleration 0.1g
—40 “1 Sl 112 16 20
W 7 5 ] /s
(© AT/
2.3 7 8 ,
m ( ,m= A1/ A)
: n( Ec,
yN= |/ L) ' . ' l
6 , 0. 444 0.111
) ) , 2.5 6 ,
25 0.5 -
——n=0.9
—a— 1n=0.7
_ —a—n=0.5 0.4
E 201
z z
=4 R 0.3
g, 1.54 =
0.21
4
1.0 1 1 L i M | 0'1 i 1 | — _J
0 -0.2 -0.4 -0.6 -0.8 -1.0 0 -0.2 -0.4 -0.6 -0.8 1.0
RESHKZL RESHKZIL
(a) B ()51 h

6
Fig.6 Rdationd curves between moment , sheer and the depth of the pilesin different length
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Fig.7 Rdationd curves between moment , sheer and the depth of the pilesin different
replacement ratiosin artificia waves (moderate earthquake)

25 04
220 03
E 3r
: z
Z1s 5
< ~e— £.=200 MPa R
& —=— E=400 MPa B 02
® 10 ~— E~800 MPa [
05 1 1 L 1 - O.] L 1 1 1 J
0 -02 -04 06 08 -10 0 02 04 06 -08 -10
HESHKZH FESHKZIL
(a) B8 (b) 35
8
Fig.8 Rdationd curves between moment , sheer and the depth of the pilesin different
modulus of the cement-il in artificia waves (moderate earthquake)
1) L
0.2L 0.4L ;
[1] , , .
[J]. ,2001 ,22(2) :92796
; [2] , , .
, [J]. ,1997 ,9(3) :75781
(3] : [M]. : ,1992.
34
2) , [4] S [31.
,2001(1) :53754
’ [5] , L
’ [J1. ,2003 ,20(4) :9714
[6] , , .
[J]. ,2003 ,36(3) :359
~363
3) (7] , , :
J1. ,2003,36(11) :19

-23 ( 92 )



6 99

[12] Wackernagd M , Deumling D, Monfreda C, et d. Eco- [3]. ,2002 ,39(3) :4417445

logica Footprint of Nations DECEMBER 2001 UP- [17] , . 2001 [3].

DATE [R] . Oakland, CA : Reddining Progress(RP) , ,2003 ,18(2) :197-203

2001 [18] , .
[13] Wackernagd M, Monfreda C, Deumling D. Ecological [J]. ,2004 ,23 (6) :1787181

Footprint of Nations NOVEMBER 2002 UPDATE [19] -

[R]. Oakland, CA : Reddining Progress(RP) , 2002 [M]. : ,2003. 166
[14] VenetoulisJ, Chazan D, Gaudet C. Eoologica Foot- [20] , .

print of Nations 2004 [ R]. Oakland, CA: Redeining [J]. ,2004 ,24(10) :2257-2262

Progress(RP) , 2004 [21] . 1998[M].
[15] , , 1998 ,1998. 105

[J1. ,2000 ,55(5) :607-616 [22] —2005[M].
[16] , , , 1999 ,2005. 93
( 83 ) [J1. ,1994(3) :32744
[8] , , . [12] , .
[J]. ,2001(1) :21724 [J1. ,2004 ,25(2) :179°184
[9] , \ , [13] Wu Guoxi, Liam Finn W D. Dynamic nonlinear of pile
[J1. ,2002 ,31 foundations usngfinite ement in the time domain [J].

(3) :2377241 Canadian Geotechnica Journa ,1997 ,34: 44752

[10] , : . [14] . [M].
[3]. ,1998 ,11(4) :416 ,1997. 117-127
=423 [15] J].

[11] .

,1997 ( ) 16137619



