ERVECIE B = + I

2022 % 12 H

Chinese Journal of Geotechnical Engineering

£

i

Vol. 44 Supp.1l

Dec. 2022

DOI: 10.11779/CJGE202251040

it NERERFZY CFG 115

B RAF RIS

x| &, HAmE, 7 AR

(e [ P e A P S B B T e BT SE e A BR A |, 53 536 558801)

OB fEJurt T AR T S T TR, DUR LARTE BT S 193 AR e A 1 (R AR 2 SRS DR
1100 B NS £ D N T R SR 2 S i B R N K AP KN R oA L T PR NN - B be e 52 6 Wy DS = B 5: L 2 2y
BRI H AT, FIFABRIGHEHAE MIDAS GTS NX ML 7 IEGT 2100 Tl f2, W70 T KAEA#B CFG
WESZ J1 BAZTERI S s . G5 R RI: WEKGT CFG ME5Z /) AR T A A BN A RE M, TR I — i ¥ Bl 5
K B IR AR SR S LA AR AR 2 ORI FY, (B B AR AR AL T N IR AS

KR YOS CFGAE; RIS, fipity; SUE g

FESHES: TU43! XHRFRIRAS: A XEHS: 1000 - 4548(2022)S1 - 0226 - 05

fEZE N X H0988— ), B, Wi-LWiA, FEMNEHT 6T 070 LA o8 TR TAE. E-mail:
1500492441(@qq.com.

Influences of excavation of foundation pit of underground pipe gallery on
mechanical deformation characteristics of CFG piles

LIU Tao, HU Bo-chun, YANG Xun
(PowerChina Guiyang Engineering Corporation Limited, Guiyang 558801, China)
Abstract: In the foundation pit in which the engineering piles are constructed first and then excavated, the rebound deformation
of the soil at the bottom of the pit in the process of excavation and unloading will lead to the upward displacement of the soil at
the bottom of the pit relative to the piles. At this time, the piles may be broken due to large tensile force, which will greatly
reduce the bearing capacity of the foundation. Based on an underground comprehensive pipe gallery project in Guizhou, the
construction process of excavation of foundation pit is simulated by using the finite element software MIDAS GTS NX, and the
influence laws of length and elastic modulus of the piles on the stress and deformation of the CFG piles are studied. The results
show that the length of the piles has obvious influences on the stress and deformation of the CFG piles, and the influences

decrease significantly when the pile length exceeds a certain range. Increasing their elastic modulus will make the piles bear

greater tensile stress, but it can make them be in a safer state.
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Table 1 Values of parameters of soil layers
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Fig. 3 Cross section of model for foundation pit
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Fig. 4 Variation curves of rebound amount at bottom of foundation

pit (soil)
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Fig. 5 Curves of vertical displacement of pile top
3.2 MEKXT CFG #5455 MBI 53 47

B 6 JyBELT A [R5 A I A A B K B g 73 A 8]
IR, B B bR iC FoR FE TR — BB Y 5
WM 2 BRI S BRI, K EFMSIkZ, Atbs
Wi/ IWE 6 HRTLURIEL, SEEEGTIAZN 1, 72
AR R 5 R LN g Y BUAE AR AR A A L, R
T FR) B KL 8 1)t AR S il B U B A A b,
Gorbrta 2 b RO R 0 A [l 0B AR B, (ERAD
B3 5] o U WA P A 7K 3 R N ) ) 3 R R
AR P A A 7 A ) 22 S [l R ROK

FLGUAN RIS A TR 4% f5 KB Nz 7 8 AT B R 4032
R R AR 7 B, B 7 T BUE
BEE A A0, A B2 B AR B KL 3B i) 5
APEKIRF] 8 m 2 J5 ARSI IIBE A B RS 7 ) 5
M AN K o



XV, S5 HUTE REEGUTZN CFG MER 1A TE R I T 7T 229

T 1
i e 4.5
1| 2| 3 4 s| s 7| s o9
4.0}
Coeeeeee
®
OO 0QQOOO :
5 7= & 30f
~ie 9060 000T- g >0
% H,l ——20GPa  —+—25GPa
O O O O O O O O 2 —6—30 GPa —»—35 GPa
C0000000 205 : : ; i2
| | | | | | | | BT B S fm
6 MARIN N5 9 METAE AU LihLk
Fig. 6 Distribution of tensile stress of piles Fig. 9 Curves of vertical displacement of pile top
1200 4.2 MEAFRIREXT CFG #E 5 S1HF RS2 NE 5347
I R AR 0 25 BT b Sk
gm —_ K10 Frome A 10 thrT LA, B B A A 1 1
2 1000 /P € AR N DANABCS: [E NI N 8= RSN
2 5 GPa, A R KBLNITIE KL 6%
ﬂ% 900 ——HEK6m KT m 1200
—o— K8 m K9 m
800 1 L 1 |
0 3 6 9 12
BRI B B /m

7 EGUESIE RARN DKL
Fig. 7 Variation curves of maximum tensile stress of cross section

of foundation pit

4 MEFIREXNNHERZ TR TR
W AR BT CFG M52 1) S AR TR AR PR (52 1
Iy B AR 20, 25, 30, 35 GPa Jt 4 Fh T
HEAT ST EE T
4.1 HHAREN CFG AT R4F MRS 547
K 8,9 23Sl AN [RI A A4 B T Bt ot 28 B[R]
TR SEAR TR CFG AR TR i f2 i k. A 8,
9 hRILUE e BEAE CFG AR ARBLE RN, FEUR
B AR B [ 3 B AT RS CRG A TR 8 ) 17 #% 1 3
PN HAIR SR P2 P A1

8r

~
T

=}
T

w
T

TR F 3 B /mm
~

W
T

P ——20 GPa ——25 GPa
4 —6—30 GPa —»—35 GPa
1 . . . ,
0 3 6 9 12
BRI A B /m

8 EHURER (i) S STk

Fig. 8 Variation curve of rebound amount at the bottom of

foundation pit (soil)

R 5 KRR 1 /kPa
g &

900 |
300 | ——20GPa —*—25GPa
—6—30GPa  —»—35GPa
700 - - - -
0 3 6 9 12
PRGN Z B /m

10 EGTEEm R AR N DI

Fig. 10 Variation curves of maximum tensile stress of cross section

of foundation pit

K AN TRV B AAASE 8 IR I (R A B Kz v g 5 HEok
iR R T R B E 2] TR 1. AR 11
WUAE, BEATEAET 20 GPa I, AR HLR
KTRRE C15 JREELHTRIREEVHE, AT RERL
Wi BEAEBEARBBLROIG R, MR ROCR N 1B T
Xf bR IR R LB R VT HE,  HAH ZE 1R B ok
Ko Ut B RS B RE (A 1A b T B N 22 4= IR S .

2000 AR

1900 | —O— BEELBURSRBEBIHE

HLI 1/kPa
o 9
8 8

1300

1100

900¢ : '
20 25 30
B PEALR/GPa
1 RN SRR E ST L E

Fig. 11 Comparison between tensile stress and strength

W L
w



230 H O+ L 2022 4
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