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Field test study on settlement control of pile-net composite foundation in
deep soft soil
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(1. Zhejiang Province Architectural Design and Research Institute, Hangzhou 310006, China;
2. Huzhou City Investment&Development Group, Huzhou 313000, China)

Abstract: Pile-net composite foundation is usually applied in embankments, but sometimes the settlement is difficult to
control. Based on a large stadium case in deep soft soil, three field tests were implemented to meet the requirements of
settlement by optimizing design parameters, including pile cap form, reinforced cushion thickness, pile tip bearing stratum,
and filling material between piles. The field test and construction monitoring data analysis revealed the influence of pile
cap form on the stiffness of reinforced cushion and the relationship between the stiffness of reinforced cushion and the
working mechanism of composite foundation. The results showed that with the same pipe pile spacing, the invertible T-

shaped cap had a better effect in increasing the stiffness of reinforced cushion than rectangular cap and T-shaped cap.
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2173 m, “FHEITHEARZ 10 345 m2, Wit EoR i T4
Sty 30 mm, T VAT 20 mm.
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Fig. 1 Cross section of pile-net composite foundation
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Tab. 1 Physical and mechanical parameters of soil layer
+ 25 RN JE % /m y/(KN/m3) e W% c/kPa ¢/° EgxMPa  fu/kPa
@ MEE L 0~2 (1.5) 18.2 1.018 334 27.0 11.0 55 160
® TNk - 14~28 (26.0) 17.0 1419 503 60 5.0 2.1 60
@ MEE L 0~4 (3.0) 19.1 0.834 27.9 19.8 104 4.5 100
® WA 7~15 (8.0) 20.1 — — 0 320 18.0 400
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Tab. 2 Field test conditions
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Fig. 2 Layout plan of monitoring points for field test
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Fig. 3 Different shapes of pile cap
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Fig. 4 Photograph of the third field test (T3)
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Fig. 5 Ground settlement of pile top in field tests
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Fig. 6 Ground settlement between piles in field tests
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Tab. 3 Comparison of settlement in field tests

s METICRE  BERVCR  DIREER, i
cm cm cm m
Tl 2.6 14.5 11.9 2.8
T2 33 8.0 4.7 2.0
T3 1.8 3.2 1.4 2.8
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Fig. 7 Curves of ground settlement between piles
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Fig. 8 Curves of ground settlement of pile top

B9 FIE 10 43 B (] A 2 2 0 e o a3l
I )RR B AR A R 28 . 3 AN Wi A e S A
[, MACFTRESANEI A F2. RIEE 9, RERE
TARGIRE AR E, AT 30d PIRFEFRRR, JEIRTL
P R AN HARX AR, AR EMiRsE R %= 3
BRAEAERT 30 do

B 10 S B 1 AN [ s [ ATE (5] AR o4 o 12 P A
AR o YRS EELR AAEHIER LR 10 m YE . LA
ML 205 KA, 10m PLERTTRE dh 2k i %8
—0.12%, MH TR —0.01%. LEE IR 10m B
T AR EL 1.0 cm. JTFEEE L AAERE+
Ja BIRT 37 d, MLINYE R T ARBEAR TR YT 0.75 cm. 2
2 RIpibe 558 37 RIMUTR EAEZBOR, HE0T

FEE A28/ AARIE 10 m AbHI50 2T N,
37 d LARTHIPF30T R IE 2N 0.18 mm/d, T
SFRIDTREE RN 0.021 mm/d.

WIS, MR KA AR IR B RN, AT E
ERME T 1.5 m A4 it T W45 SR 5 375
FAAME.

—— 20 —0— 40 —— 80
——120 0160 ——20.0
.

0 50 100 150 200 250 300
Ik a]d
B9 HEE) ks R I FERERTE) 2 (L Lk
Fig. 9 Layered settlement of soil between piles varies with

time
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Fig. 10 Layered settlement of soil between piles varies with
depth
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