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Abstract

In order to reveal the pile-soil load sharing effect under the progressive settlement mode of sub-
grade, an indoor scale model was designed. Considering the difference of pile-soil differential set-
tlement and pile spacing, the load sharing effect of pile-soil under the condition of graded settle-
ment was carried out. According to the research results, it is proposed that under the same pile
spacing condition, with the increase of pile-soil differential settlement, the pile top load of pile-net
composite foundation and common composite foundation increases, and the former is significant-
ly higher than the latter. Under the difference of soil settlement, the load sharing ratio and
pile-soil stress ratio of pile-net composite foundation is higher than common composite founda-
tion, but the pile-soil stress ratio and pile-soil load sharing ratio decrease with the increase of pile
spacing. By analyzing the relationship between pile-soil stress ratio and pile spacing and pile-soil
differential settlement, the prediction formula of pile-soil stress ratio under limit and non-limit
conditions is established. The research results can provide a good reference for pile-net composite
foundation design.
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Figure 1. Laboratory test design construction drawing
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Table 1. Test condition
F 1 IR
e A A% dimm MEME R s/mm JEARITRE 5/mm k% h/mm
1 2 x 60
2 3 x 60
" 60 5xN 600

3 4 x 60

4 5 x 60

5 2 x 60

6 3 x60

¥x 60 5xN 600
7 4 x 60
8 5 x 60

T NOIREHL mN 8 s

2.4. KRR

1) Kk

IR £, SR NBURDRLAR I RS 20082, FRARORT s g M s (v s, e kit 5 mm
GREEAT 55 40 o 1 43 i o b e e Y 26 G 1] 2 B, A R0RIAR dyo = 0.12 mm, BRJE K42 dgo = 0.82 mm,
dy = 0.36 mm, THHEAMSIREC, =547, HFERC, =132, LMRMLRE, WAL WML
MX =2.435, A, RGPS KR w= 4%, HIX%SLE Dr=0.75, %H y=16.85kN/m’, kil
c=4kPa, MBS ¢=38"

2) = TREME

WIGKH PET WUal - TA& M, JEE )y 5 mm, HLbiis/Ehy 80 kPa/m, #iPEfEE N 48 GPa, ) HNIE
4 4300kPa/m, ¥HFALL A 0.33.
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Figure 2. Grading curves of filler
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Figure 3. Earth pressure chamber layout
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Figure 4. Schematic diagram of buried geogrid
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Figure 5. Comparison of soil pressure on pile top of composite foundation with and without grid
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Figure 6. Comparison of soil pressure on pile top of composite foundation under different pile spacing conditions
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Table 2. The variation of soil pressure on pile top of two composite foundations under different pile spacing
2. TEIMREERHTALS SMEMTTEHTHHE

30T B (om) B R TR ((Pna-Pv-a) Pov-d)
HAEMAERR  MEEs=Nxd

1 141 (%) 2 141 (%) 3 141 (%) 4 HA1(%)

2 9.13 11.82 14.79 17.09

3 10.64 16.54 14.32 21.15 17.55 18.66 18.89 10.53
WAL

4 11.87 11.56 15.13 5.66 19.35 10.26 23.22 22.92

5 16.01 34.88 20.08 32.72 22.98 18.76 24.99 7.62

2 10.43 13.77 17.03 18.78

3 9.87 -5.37 18.10 31.45 21.16 24.25 23.23 23.70
BERIAL 2 M 2

4 13.69 38.7 20.91 15.52 24.56 16.07 28.07 20.84

5 18.03 31.70 23.99 14.73 30.57 24.47 32.71 16.53
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Figure 7. The relationship between pile-soil bearing characteristics and pile spacing of composite foundation under maxi-
mum displacement condition
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Figure 8. Variation of pile-soil stress ratio in different types of composite foundation under graded settlement mode
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