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Characteristic analysis of long-short-pile composite foundation

CAO Yun, MENG Yunmei, JIA Caihong
(Department of Architecture, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: A practical engineering of the long-short-pile composite foundation is presented. By means of finite
element analytical method, the stress distribution and displacement of four foundations reinforced by
long-short-pile composite foundation, whole long piles, whole short piles and raft foundation under the same geo-
logical conditions have been compared and analyzed. The research results show that under the same loading condi-
tion, the characteristics of foundation reinforced by whole short piles are approximate to those of natural founda-
tion while the characteristics of foundation reinforced by long-short-pile composite foundation are similar with
those of foundation reinforced by whole long piles. Compared with foundation reinforced by whole short piles and
raft foundation, the long-short-pile composite foundation can reduce the whole settlement and the settlement dif-
ference of foundation effectively, and it makes foundation more reasonable. Furthermore, long-short-pile composite
foundation can achieve great economical benefit compared with whole long piles, therefore, it will be of immense

foreground for engineering practice.
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Table 1 Physic-mechanical parameters of soil layers
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Table 2 Parameters of finite element analysis

fmockPa o) EMPa fykPa
1 1.5
2 1.5 15 3 5 80
3 2.0 30 20 10 180
4 12.0 15 3 4 70
5 8 25 25 12 150
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35000 0.85 0.2

35000 0.85 0.2
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Fig. 1 Curves of load-settlement




% 6 Ed

=% KA A A M I A M AT — DLk 3R 77 5 A AR A B 3K (B 4

. 43 .

222 HAERF ST RARLE

2 4

T/ mm

50 100 150 200 250 300 350

—— R
—=— JEHEINIE
—— KIS A %]
—— KA

2
Fig. 2 Distribution of settlement at the center of foundation
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Fig. 3 Distribution of stress in foundation
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Fig. 4 Distribution of plastic range of raft foundation
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Fig. 5 Distribution of plastic range of foundation reinforced
by whole short piles
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Fig. 6 Distribution of plastic range of foundation reinforced
by long-short- pile composite foundation

FEA B 2 E /m

=20 -10 0 10 20
0 Tr— v ol T T

—os L I e e,

7

Fig. 7 Distribution of plastic range of foundation reinforced
by whole long piles
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