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Abstract

Rigid pile composite foundations have been widely used by virtue of their advantages such as small
post-construction settlement, short construction period, strong overall stability and high social and
economic benefits. In order to study the bearing characteristics and deformation law of rigid pile
composite foundation, a building foundation treatment project in Kaifeng city is taken as an exam-
ple, and a finite element analysis model of PHC pipe pile and CFG pile composite foundation is es-
tablished by Midas/GTS/NX, and the bearing capacity and deformation characteristics of this rigid
pile composite foundation are studied, and suitable pile end holding layer and pile parameters are
selected for the two kinds of piles respectively. The results show that the foundation treatment with
PHC pipe pile and CFG pile can play a good role in the composite foundation bearing capacity, and
the deformation of both piles is within a reasonable range, and the settlement is more uniform. The
pile-soil stress ratio changes with the increase ofload, and the pile bearing load increases gradually.
It is reasonable to choose the 8th and 9th soil layers as the pile end bearing layer of PHC pipe piles
and CFG piles respectively.
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Figure 1. Schematic diagram of composite foundation
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MR VR e B et , W RE B % AT H M 3k AT L AL FE . a0 F T IH ) PHC B hEEEAs, XA
CFG #5841 PHC S ILE NI & A3, 543 5 R E J1e, B8 RE ) A
. PHC #%. CFG HHAIAH: (] 4ok 3 7] & 4% 48 A e Wik B R . RIRIFF R A It N 6 585, BV
fER WA 1.

Table 1. Engineering characteristics of the proposed buildings

F 1. BEERYITIERER

#FMmLr RS ERbrE HEEREES BURAEMAE P Ekpa) GEHRE
6% 25 2 64.75 % EWE/CFG 450 HEBY

3.2. BEEEEFEITHSH

ARTRERHM PHC EHES CFG HEE AL gL AL BT 3, @ 5P SL At Bl A A 5 PHC A& HEAT
CFG Bk, RAGEMUETT AHETT 30, HEFEE<1.75 m. #E4E 500 mm. PHC EHEVIHHEK 17m. CFG Btk
TR 21.5 m.
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MIDAS/GTS/NX (New Experience of GeoTechnical analysis System) & — @k &%} & - A & i@ A
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B RE Fr BAER OB S H00 T BB S SR IOHER R R SR E 2, ACSAE BEATRLTH S R, x
T AARIEAEZ S BE R - PEARARAY, Ik /R BRI AR S HUR Pt 2 + R AR B ) 24
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RSHNE 20 TP AS IR PERRY, | d AR B CRE, BASHE 3. %4,

Table 2. Soil physical property parameters
2. THEIEMREH

E5 E=E2Y S JZE(m) y (KN-m™) ¢ (kPa) 0 () JE 45 15 5 (MPa) THFA L
1 -t 3.5 17.5 12.5 183 7.6 0.23
2 L 2.5 17.2 15.5 17.6 5.6 0.24
3 IR 1.5 17.5 21.5 14.5 4.8 0.24
4 wmd 2.5 17.3 15.8 17.8 6.3 0.24
5 ig 2.0 17.8 14.8 17.5 4.9 0.23
6 iz 6.0 19.0 1.00 30.0 12.3 0.34
7 i 35 17.6 21.8 14.8 8.5 0.25
8 Yilb 9.0 19.5 1.00 21.0 18.5 0.34
9 Wt 10.0 182 152 17.4 103 0.26
10 b 10.5 19.5 1.00 30.0 16.4 0.33
11 i+ 9.5 18.8 15.0 22.0 12.3 0.33
12 LR 5.0 19.5 1.00 30.0 242 0.33

Table 3. Structural material parameters

= 3. MRS E

kLA R ALY VR E/pa MELN =AY 2 E/KN-m™
C30 WL g 3.00e10 0.20 23.5
C80 Rkt L g 3.80e10 0.19 26.0
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Table 4. Model structure and pile properties

4. REGHRHEREM

2y RN TR AL I R B AR A R
RN 3D SEfR TG MC — SR —
LY 3D SEfR TG MC — SR —

PHC %k 1D NG G C80 R+ E 0.126 m?

CFG Hi ID ARG G C30 JBHE+ AR B 0.196 m?

5.4. ARTEBEL

Figure 2. Composite foundation modeling diagram
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Figure 3. CFG pile and PHC pipe pile modeling diagram
B 3. CFG #i5 PHC EHRAIE
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5.5.1. CFG #5 PHC B R E {5

DISPLACEMENT
Z,m

-0.07798
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-0.11383
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Figure 4. Vertical settlement cloud diagram of CFG pile
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DISPLACEMENT
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-0.09818
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Figure 5. Vertical settlement diagram for PHC pipe pile
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Figure 6. Initial settlement contour of composite foundation
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-0.09959
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Figure 7. Settlement contours at the end of loading of composite foundation
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AR VU RIS B T = A2 K AL RS o T AR KPR R 2 SRR I KT AR a4 8 P, FE TG 4%
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Figure 8. Initial horizontal displacement of group piles

8. BHAEANIAK AL

DISPLACEMENT
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Figure 9. Horizontal displacement after loading of group piles
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MR IR A S FE A T AR o siefsl], 8IS A PRCEUE 2 T3 Midas/GTS NX #5725 A AR oo
BOE A AT TS, WEFC T A PHC S CFG #1 5 TREH O AFE M85 1H PHC B HE 3L [F 4%,
HAEHIE AT T, BRI RE R

(1) BEERHAABIE K PHC #HES CFG BEMUIRE B Z DI K,  H R 2 (IR 34 S A Al
A, THEMUIEEE BN, BRE AN A RS2 BRI ST RN, 106 5 6 Hh R 7R3
1R A BAL I

(2) Bl fr Z 3G N, B L S 7 FEAEAS i & A8 DA, B AHE ) er 3R A I8 A0 K, AR IX — I AR
L RS [FRE AR I 20 B 5 i R 0 AR T R AR S, X 5B A ML TR IS AR — B BRI KT
T i 55 A 85 18 0 SR T 488 AR AR A% B N - 38 L AE /N

(3) MBI RIERE 8 ELEMEN PHC EHE MM b kR /)2 DUSGEREEE 9 E L JEE N CFG iR
WS HE 772 DL R FZ 2 A i PHC & HES CFG MEAEK /3 &R 17 m 5 26m HAEZIN 500 mm /&
HH.
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