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Application of multi-type-pile composite
foundation to collapsible loess
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(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering ,
Hohai University, Nanjing 210098, China)

Abstract; Through an application of the multi-type-pile composite foundation with earth piles and CFG piles to
collapsible loess, the method for the design of the multi-type-pile composite foundation is introduced, the bearing
capacity of the composite foundation is analyzed, and the collapsible treatment effect is described by in situ tests.
The results show that the multi-type-pile composite foundation can make full use of the potential of piles and soils
between piles by reasonable design; it not only enhances the bearing capacity of the natural foundation but also

eliminates the collapsibility of loess, and it can effectively control the average settlement.
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Table 1 Physical and mechanical parameters of main soil layers

=553 5 JERE /m /% p/(g-em™) e W/ % Wo/% py/(g+m>) ¢/kPa f./kPa
1 ES S 0.5~2.8
2 HARM R 2.6~4.9 21.0 1.76 0. 877 28.9 16.8 12.4 32.3 160
3 HARMRE L 3.7~5.0 22.1 1.86 0. 982 29.2 16.7 8.6 28.9 160
4 WmEEi+ 8.4~10.5 22.4 1.94 0.711 29.4 16.9 6.6 25.6 170
5 A+ 5.4~7.0 24.3 1.95 0.732 28.0 16.5 5.3 20.9 160
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Table 2 Laboratory soil test results

BES O MRm o W% p/(geem™) o, BS MM w%  p/(grem™) o,

11 12.8 1.82 0.975 1 9.5 1.83 0.974

" 2 12.4 1.82 0.972 A 2 1.2 1.84 0.981
H1iE10% -3 10.0 1.82 0.977 CHVE SRR -3 10.5 1.84 0.973
—4 11.5 1.83 0.973 —4 13.4 1.81 0.975

-1 11.4 1.82 0.981 -1 9.1 1.82 0.974

. ) 1.9 1.82 0.985 . -2 13.4 1.80 0.981

F3fE24 5 -3 11.6 1.81 0.978 F15HE8 -3 10. 6 1.83 0.973
-4 13.2 1.82 0.975 _4 10. 1 1.82 0.975

-1 9.1 1.82 0.989 -1 12.4 1.81 0.994

) 11.5 1.83 0.981 -2 11.2 1.83 0.991

H5HE18 T -3 11.7 1.81 0.979 || #18HF20 5 -3 1.1 1.80 0.993
4 1.5 1.83 0.985 4 10.3 1. 80 0. 995

-1 1.6 1.82 0.977 -1 11.4 1.83 0.984

2 9.0 1.83 0.981 . 2 10.6 1. 80 0. 981

B2 5 3 12.1 1.81 0. 983 #2149 % -3 11.2 1. 83 0. 983
4 10.0 1.82 0.985 4 11.5 1.82 0. 985

-1 11.9 1.82 0.984 -1 13.2 1.82 0.978

A -2 12.7 1.83 0. 981 . 2 13.4 1.82 0. 991

H9HEs 5 -3 10. 4 184 0.983 || #2145 3 11.4 1.80 0. 983
—4 10.9 1.83 0.985 —4 10. 8 1.82 0. 985
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Table 3 Comparative soil test results
TR KA w/ % py/(g+em™) e R4 FH a,_, 8, 7.
Engln) 22.9 1.36 1.002 0.26 0.038 0. 947
! s 8.2 1.78 0.755 0.12 0.012
ki) 20.7 1.57 0.722 0.20 0.022 0. 960
2 g 10.3 1.82 0. 650 0.10 0. 009
En i) 25.5 1.51 0.797 0.23 0.028 0.970
3 B E 12.2 1. 86 0. 586 0.15 0. 007
BT 21.3 1. 60 0. 694 0.25 0.036 0.956
4 TG 14.1 1.83 0.554 0.12 0.010
s BT 21.5 1.62 0.671 0.22 0.025 0.968
i) 16.3 1.79 0.515 0.16 0. 008
BT 17.2 1.42 0.913 0. 47 0.038 0.938
6 e s 14.2 .81 0. 684 0.18 0.013
F4 BHELEER
Table 4 Static loading test results
PR IR ] B R TR 0 4 SR PR A A R I 2
. WBRRE S, KEH b =4 Hitg/ pie WBRRE S, RKEH TR/ [l i gt/
v kN SFAEE /KN mm mm 7 kN S AE(EL/KN mm mm
58 1700 850 25.21 14.74 66 800 400 14. 86 6. 06
113 1700 850 37.48 14.97 82 800 400 9.51 4.80
175 1700 850 11.42 6.42 144 800 400 9.68 4.03
O/kN P/kPa
0,170 510 850 1190 1530 1870 0. 100 300 500 700 900
5
3 L
1054
15+ 64
g g
5 20] £
[ “ 09
25+
30t 12t
351 —— 384 e 665 HE
gol == 135 15" o 2%5bk
—— 1755 HE —a— 1445 hF
(@) B (b) HbE 5 G Ak
B4 EEHEL MLk

Fig. 4 Static loading test curves
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