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Simulation of Gaoliying Ground Fissure Based on FLAC"
WANG Hat gang', LIU M ing kun?, JIA Samr man?, JIANG Yuan?,GUO Hat peng!, LIU Kai*
(1. China Institute of GeoEnvironment Monitoring, Beijing 100081;

2. Beijing Institute of Hydrogeology and Engineering Geology, Beijing 100195)

Abstract: Gaoliying ground fissure destroyed the building walls and roads and had serious effects on urban plamning and corr

struction. Previous research results showed that Gaoliying ground fissure is a composite one and caused by the combination re

sults of fault creep deformation and ground differential subsidence induced by decline of groundwater level. In this study,

FLAC® software was used to simulate the developing trend of Gaoliying ground fissure under eight different conditions. The re

sults indicated that the forbidden bandwidth of ground fissure is 90 m, w hich agrees with the surface investigation results of 100

m. The research results suggested that application of FLAC*” technology in the numerical simulation of ground fissure is feast

ble, and it can also provide guidance for the prediction of ground fissure in Beijing.
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Fig. 1 Location of Gaoliying ground fissure
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Fig.2 Three dimensional structure of the calculation model
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Table 1 Simplified stratigraphic configuration in num erical computation
s )5 /IR o
E%‘ ?%f HE(RRIE) SRR m T/ (KN m3) R4/ (10° kPa) T 1/ kPa FEBEA()
1 bR i 40 18 10 30 15
2 Wb R A 152 19 25 0 30
S 3 ik Wt 773 20 18 5 20
4 [ 1115 20 40 0 30
5 FA (CklfRE) A MLJE 26 10 000 2 000 40
1 R 16 18 10 30 15
2 Wt kA 202 19 25 0 30
L 3 ik bt 460 20 18 5 20
4 B (TR TSR A& 26 10 000 2 000 40
I 1]
4 JLIE 6.

4.1 MPEE AR TR 40K BB vt

R T B, U PR T R AR S 0.2 m AT S m K
R 45 SEHEAT 49 0T

L T BRSSO, 2 m I, T BB A LI 3, K
S 43 A WLV 4, de K ) 40 A WL 5, dg /s SRR ) 4 A

AL W R TE FLEE ) 5 m I, 3B Y0 0 A LI 7, K
FEA% I3 A ML 8.

FERIE ST X S8 T LT M AR A A 2, JE BT A0 600 m
2, 19 2 £ L 13K PR  IKPRLRS 20 A0t L h e LK 9.
K 10) o RTLUF HY, MR 4% oy 00 A7 £ W] Sk ) 22 52 R, £ 37 i
R S PLG OFIU DR UTRE AN AT A2 Bl 2
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3 0.2 m
Fig.3 The subsidence distribution

with the vertical diastrophism of 0.2 m

4 0.2 m
Fig.4 The horizontal dis placem ent

distribution with the vertical diastrophism of 0.2 m

5 0.2 m
Fig.5 The maximum principal stress

distribution with the vertical diastrophism of 0.2 m

6 0.2 m
Fig.6 The minimum principal stress

distribution with the vertical diastrophism of 0.2 m
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Fig.7 The subsidence distribution with

the vertical diastrophism of 5 m
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Fig.8 The horizontal displacem ent
distribution with the vertical diastrophism of 5 m
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X 27 130 m B
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Fig.9 The subsidence deformation curves of the section

10

Fig. 10 The horizontal displacement curves of the section
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Table 2 The average surface tilt values of the section
(%)
ot B Wa) @a) B i)
0.2m 0.5m 1m 2m S5m
PRI 5 m 4t 0.36 1.11 7.04 54.51 142.03
BEWTZE 15 m &b 0.55 1.66 7.90 14.97 44.03
BEWTZE 27 m &b 0.53 1.70 5.57 12.23 19.17
BEWTZE 43 m &b 0.52 1.58 4.17 7.67 12.29
BEMTZE 62 m &b 0.44 1.17 2.13 3.11 7.09
BEWTJZ 86 m 4t 0.40 1.02 1.63 2.55 6.35
FEWTZ 114 m &b 0.34 0.78 1.00 1.27 3.24
FEWTZ 146 m &b 0.30 0.68 0.87 1.02 1.92 _1 3 ) 15_ m o
. Fig. 13 The vertical subsidence distribution
FEWTZ 182 m &b 0.24 0.54 0.69 0.68 0.58

with the confined water level decline of 15 m

4.2 HTKAER T3P 4ee) KRR ELF,
L5 my 10 m15 m B, W s ( Hh B 4%) (52 ml S e .
EPEATE KA FBE S m F1 15 m I IO &5 SR 3E4T 20 M7
B KA AR S mo B, T B A0 W 1L, AKOP A
o34 W 12,

14 15 m
Fig. 14 T he horizontal displacement distribution
with the confined water level decline of 15 m

11 Sm
Fig. 11 The vertical subsidence distribution 15

with the confined water level decline of 5 m Fig. 15 T he subsidence deformation curves of the section

16

Fig. 16 The horizontal displacement curves of the section
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Table 3 The average surface tilt values resulted

from the confined water level decline

( %o)
T 7 7K B 7K 7 7K
12 5m THSm  FEIOm TFEI5m
Fig. 12 The horizontal displacement distribution Hi it Pl 66 m Ak 0.045 0.076 0. 106
) ) Wr A vE U 36 m 4b 0. 053 0.087 0.117
with the confined water level decline of 5 m W ZAE PG 13 m &b 0114 0. 164 0. 143
KB AR 15 m I, T L5050 WL 13 KT A 046 0.041  0.482
oA W 14 BB R 5 m it 11. 388 23.295 34. 491
% o ( b 2L 52 i)
FEWFTIX BT 1 1 5 A 2, RERE — 4 e (Tt Wi A0 16 m 4t 0.449 0.524 0.458
. . N W25 400 31 m A 0.039 0.059 0.138
il AT 26 L 7 UL B K- iR DL 1)
M 500 m) , FAHC JEL b T B OKF 7 #, AT AR 200 B A 0 48 m 4 0052 0. 006 o 167
28 L M 3R TR KPS 4 A 5 Hﬁ[ﬁ]éf( Kl 15. & 16) . Wi LA 25 69 m Ak 0. 000 0. 044 0.022
AR 4 1t A AT PN s 1) 2 e WO A B, B 12 4 T i WL AR 00 93 m Ak 0.035 0.030 0.103
£ 5630 07 1) M 2 (HB3E) SE R BUAME, W3 3. W2t 2 120 m 4b 0. 040 0. 027 0.016
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PN 3T I VA AN A e e s A s T I AT
TR 7K Sk PR, M2 S 00 =25 IH B 1 22 e OB, HE
Wi §0 R 45 /N2 10~ 20 moo BIFFE DX b R R K47 B B A
HRHS 7K s IR AT T 186 o 5 2% BT 1) RMIE 4R, Bl B
SRR, WURHE DN . SR A T, R KAEFT,
ML G IR AT 7 A I 22 R U, L e B DA IR O 3=
4.3 WAHERR) 2o BILIES

b 2 4 X I (1 22 A L P B9 RV 2 DA Hh B4 4% S R 5 1K
Bk, A0 ELAIZR BN (LN B B AR () S
P RO o RSO SRR WY, AL I ) ROkl TR K A AR AR S e
N, Hh RGBT A AR T BN AR ., FEvh T g 4% 17 AR
B UTRE, X U B 56 W AN K B 7 b B8 48 B 3l T 7™ 74 1]
B0 22 RPURE, MR B K. IR % 28EY
HhIEARTE AR VAR 16 de 7 A 7, SR B BT AHE 0. 002( B 2 %o0)
il 2 AR o RN BLRLT BE R, HhAE 1 AL BE
e o LA (AR AR 9E) 80 m, FAL 10 m, & BELEAT T8
JES 90 mo X5 2 AT B A ARG AR A I 45 S
1) b 2 2% W5 ) 382 11 PH S 100. 41 m( B4 74.27 m, T4 26.14
m) FHIE
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(1) HOR KB AE FH AR H B 42 B 0T 10~ 20 m) =AW B
72 PR, FLE AL LU A TR R

(2) AR s B AR HOL v W S G ) 20 A TR BE A
A 80 m, FAL 10 m, EEELEH 55 R 90 mo

(3) AR E AR FUL A 152 b 2 9 00 )22 24 B4 3, {HL S b
W 4 7 3t S22 2 4 AR 9 —, g % R L S 2%, BT LUAS IR
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