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Numerical Simulation of Deformation and Stability in Foundation
Pit Excavation with Particle Flow Code
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Abstract: In order to analyze the influence of foudation pit excavation on surrounding environment
Based on the numerical simulation method of particle flow, the ideal particle system is constructed
by boundary servo method, and the micro-mechanical parameters of rock and soil are calibrated by
linear contact bond model. On this basis, the influence of foundation pit excavation on surrounding
environment is analyzed. The results show that the ground deformation of 60-70m away from the
foundation pit wall is about Smm after excavation, the relative deformation of pipeline at 60-70m away
from the foundation pit wall is less than 3mm, which will not cause uneven settlement of pipeline and
damage; the plain filling and muddy clay around the failure foundation pit of pile wall will slide to the
foundation pit, and the collapse range affects 10m approximately from the inner wall of the foundation
pit, which is about 2 ~ 3 times the depth of the foundation pit. The research results can provide reference
for the judgment of the stability of foundation pit wall and the deformation control of surrounding soil.
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Fig. 1 Correspondence between modulus of contact and
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Fig.2 Relationship between Poisson's ratio and stiffness ratio
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Fig.3 The influence of different normal bond to tangential

bond strength ratio on failure mode
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Fig.4 The correspondence between peak strength and bond

strength ratio
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Fig.5 The construction of geological model
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Tab.1 Macroscopic geotechnical parameters

HFR @ﬂﬁg LA ) TRALL R SRR @%ﬁw
/(grem™) E/Mpa c/Kpa K/MPa G/MPa /
ZutE - 1.7 2 5.0 0.44 5.7 0.7 10
By BUR: + 1.96 4.66 25.7 0.35 52 1.73 16.3
TR kG 1 1.78 2.83 10.9 0.37 3.6 1.03 9.3
¥y BUR + 1.98 5.47 27.5 0.28 4.1 2.13 17.5
b 1.88 5.28 23.4 0.27 3.83 2.08 16.7
BT RRRD 2.0 5.02 25.1 0.22 2.99 2.06 20.8
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Tab.2 The meso mechanical parameters of rock and soil calibrated
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Jettit 2.02 31.76 3.69 0.35 0.35 0.18 11.92
¥y BURE 1 2.33 77.23 2.69 0.40 0.40 0.29 68.58
TR R+ 2.12 45.95 291 0.36 0.36 0.16 25.66
By Bk 2.36 91.07 1.91 0.41 0.41 0.32 75.01
kit 1.88 87.83 1.79 0.40 0.40 0.30 62.90
O F A RRRD 2.38 83.38 1.24 0.41 0.41 0.38 72.77
o AR A 2.90 111 621.5 1.46 11.41 11.41 0.81 11.3¢3
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Fig.6 Displacement prediction of surface monitoring points in foundation pit
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Fig.8 Prediction of landslide area

3.3 HEEE RS L IBEEE it

REREDURFAZ IR, Froktis oL T #b o0 b
B ORI GUAD L AR 25 By T R bt B, A T b
Wi RO T BhEEMTE R, R HEAE 2 £ AR A it D
A28, WEITIR BR VL Bl Rk 2 A8 TR A2 i
Hor, [ 8(a) JEon T HERE SN, He) & AR TR
(i, LR 8() Fir. [ 8(c) JBoR Tk
HHRAER, IR 8(c) T AR, AnRAk ik 8k
HC TR BBl 22 - A B i D8 I 8 - 4 25 Tl 2R B B,
HCE ERVE AL N BE [ M2 5200 13 m, S AEGUIF
FEURERY 2.6 f57EH . anlEl 8(c) Frommiab 290z T
GUEESMU 65 m ey, PRI RI A SR oA e A Sy Bk
I, HbFRATEA S B Bt 5 o

PA_Lsy #r al 600 (1) AL BUIF42 )i b 20 ik S e
60 ~ 70 m LK R LTZIAE] 8 ~ 10 mm, (HEEA-j
JeF Rt LB AR AR T e, P B Tk Je



32 LI | A Y NI S S S = ) 2019 4§
BRI, REAERMBEE S, fAaohi2 S

JE RS R B R A D0, (2) iR e To
AT T, AR 60 ~ 70 m TEAL A I AR AR T
AERT 3 mm, A& 5 HRE LA S TR %
o (3) HEHE e 28 Bt FA B A 35 1 DA R IR D8 D 6
TR TR TUH R, HH SR AR TN BE A 124
SN 10m, 2924 RGUIHE TR R 2 ~ 3 f57EH.
T e 200 T UURESM U 65 m e A5, PRI BE R AL
GBS e e Ry R REIR AR T AN S B B A ot
B

4 Lt

1) FUbL i BB AU S R e T A PR RURL (A &
S5, A ARk B A AR W] DA e
AR, R T A 2R 2 AL

2) it 2o R ALl (5 R S A
A RIS WL L R4S 3 BE RO 2 e B F A L
RIPEEE ol = Rk 2 o

3) HOUFHE TR I, BT RA X ORI
MR HE ™ R BRI ST, 5 TR 5T e 17
Dl—%, RUIHREREH,

(55 27 1)
SE

(1] E£508, HFME - {REE T TRy R 220 [J]. iR
HEt, 2012(9): 101-103.

(2] M b, AW, MR, 5. AR LD
JEWFIT [J]. R R4 224 H AR RR, 2004(12):
1558-1561.

BIRZEIR, £ &, &k N4 R RE - PUE 55 IR
WERIEST [0]. ELE 1, 2012(4): 64-66.

[4]HANSEN T C.Recycled aggregate and recycled aggregate
concrete[J].Material and Structures, 1986, 19(5). 201-246.

[5] AR . AR FR4P S T dr itk Reii e 1+ (UHPC) AN
HEPERERFST [D]. K9P IFE R, 2015.

[6JLIUJ T, YANGY, GU C P.Influence of dry heating
regime on the mechanical and shrinkage properties
of reactive powder concrete[J].Journal of Zhejiang
University-Science A, 2018, 19(12): 926-938.

(7] kA, &R, R, F. HAERBEL A6

FTIRER

(1] Wk, sk, Fhilpd, 55 . EaRREE [0
T - IEBGARFST D). 1%, 2018, 39(7). 2318-2326.

(2] & 48 . KT N B Bl A U A2 R e S 5
Wilsy A7 [D]. K sdbks, 2018.

(319 %, #BEHT, Hh 4R . HEF ANSYS Byt A Bk
FHEEIE TG LB [J]. FHORF, 2018, (2): 1-4.

(4] 2030, sk . b X L GO FE 0 1 S b e ki)
SN AR (], (P&, 2017, 43(13). 79-81.

[S]{arfit35, dhadt, .o, % EIOFIZE Rk
TEIREEHEZE [0]. %5 1 h 7%, 2003, (1). 17-20.

[6] XIZLHE, 78T, MeHoT, 5 . ROUFIEMRITFEE
Wt U] AR TRES4R, 2000, 33(4): 51-55.

(714 5%, 5k 98, EBA . BUknm (PFCS.0) #{ERHHA
B R [M1.2018, Abst: +h E RS Tl AR .

[S]SHIC, LIDJ, CHEN K H, et al.Failure mechanism and
stability analysis of the Zhenggang Landslide at the Yunnan
Province of China using 3D particle flow code simulation[J].
Journal of Mountain Science, 2016, 13(5): 891-905.

[9]SHI Chong. A construction method of complex discrete
granular model [J].Journal of Theoretical and Applied
Information Technology, 2012, 43(2). 203-207.

(SUESEE 250T)

g gtk Re i IR oE [J].
311-314.

81 ZfatL, TRk, WEE . AR RS A R+
W 46 £ A8 M e ] Wb K% B ARBHEIR,
2013, 44(9); 3815-3822.

OV EIER, T, HAEM . Wb 3% T A IR BE 4 o B
45 W 4 PR RE S A [T]. Rk R Rl R, 2014, 3(11):
3054-3057.

[10] ZHrE, 4 Tk, %%, % . RG4S
YUE St RERI R [J]. AL TR RS54 B4
BB, 2017, 34(3): 56-59.

[111GB/T50081-2002, ikt + =+ M:REIRIE T Pbnif [S].

[12]GB/T50082-2009, i kL ik + KK 1M RE A A PERE IR
9 U5 ki [S].

[13] HH W, BBk, @ . AEFEP SRS DU
JERIRZNA [T]. TR R4k, 2007( 34 ). 593-595.
[14] E &, B &, ok B . BB BHEREE K0k s K

A AR PERERF ST (D], IRBE L, 2013(7): 23-25.
(TSR 297)

kiR @R, 2017, 36(1):



