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Study on the Criterion of Land Subsidence for Gestation Type Soil Cave
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Abstract: In order to evaluate the surface stability during the development of underground holes, the process of
surface displacement change during the development of the hole is discretized, and the criterion of surface collapse
analysis is established according to the catastrophe theory. The validity of the criterion is preliminarily verified by
combining the consistency of the cover instability, the simultaneity of instability, the plasticity penetration criterion
and the plastic zone cloud map analysis. The above method is used to quantify the determination process of the surface
instability so as to obtain the critical hole radius and surface collapse range. The relationship among the critical thick—
ness of the cover layer, internal friction angle, cohesion, elastic modulus and Poisson’s ratio is discussed. The results
show that the thickness of the cover layer, the internal friction angle and cohesion can be fitted into a linear relation—
ship with good correlation. The thickness of the cover layer is not sensitive to Poisson’s ratio and elastic modulus. The
criterion of surface instability based on catastrophe theory can provide a useful reference for the study of surface sta—
bility above the developed pore.
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Tab.2 Control variables of cusp catastrophe models and A
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Tab.3 Calculation results of the monitoring point about A
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Tab.4 Calculation results of A under different elastic moduli
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Fig.6 Ground settlement curve under deformation parameters

4 TG

41 MBE=

PR AIRPR B Sl R N R s
WL BE) 3 2R BB T8 U o — A ATk X ] TR F
JMTH A 2 XK TN, 3 Hbt 7K 222U U R AL

BUK AR . HIERBUK T, T KEE.
MRPEEHRIE R T AR 8 SR A X, AAFERR R
R AR, BRI LTS, A A i AR
Yy, M E 2 A+ R MR | R iR
%, HTHUR KA R, SV RHLZEZ ZH K5
Wi, 3 P ARG, B 5 R M T 3R B , HOERAE 2~15 m 18
FELP, 200 B 60 i 3 B4 e B — A SR BT, IR TR
WEERCIR , A2 2 2.5 m, HTIR Y 7.6 m, 35 X - T ¥ [l
KRB, RFZ0 2.0 mx2.1 m, B 32 B i
FIZ4%% . TSR YIG T A FLIX R, 2 B2
RN TR, EEoA AR MFIE A+ B
AR R R 1.86 m; AT LR st BB ME )2, B4R
WO RE O WA as, FEHRHEAE L F A
B SRR, J2 R 0.57 m B SR AR AL - AR
WS )2, BABLT A E K0 K AR, 4141
GER O WIEIR 2R 5.82 m; 2 KULB D A |, 5
IKE A ML, AT AR, BE12.67 m.
TR 7.6 m, BHURHEARIE RN 2.5 m, ATIACH
HAFLIRALTHR 5 m 2247, FHl B & &5 A
M-S E R, T RHTIR B PG, HARSE
%S,

x5 ThsHx
Tab.5 The table of soil parameter
EEY
A4 pl(g'm™) /% ey —m8
c/kPa o/(°)

ANTH A+ 16.4 36.8 0.700 4 8

[ 17.5 26.9 0.943 16 15

bl 1.96 30.6 0.860 22 14
R 1.96 26.3 0.798 25 18

4.2 BHERKITLE

HRDIREANIE 7 B, i RDTRE S HZ N A £
SN B oA, HAF(ELR L ARBAE AW, Ky
R TIREAFHHL R BIEMA, TI2 HbAR 5 i i el
JO7 SR BIE J3A1 , BIVER I DO R Y.

B7 WEAEH

Fig.7 Surface settlement map



46 R R AR (A AR BE R

2020 4F

R e 2 a4, b 3 I W T B A - 4
W 6 Fis. #2420 0 mFENFLIR X #Y 05 3
FESHI AT HALIR AR LT B 2.5 m EHAE
THRAERT 0, SbiTHbFAaE , HbRUUFE(E 3.0 em;
AL — L R FE) 2.6 m B, IR FS, HIE
Fa2lA2 R 2.6 m, FLIAAL BRAEA20 2.5 m. I FERIEAL
T 5 | e () s R TR 2 R A, 0nT P 3 ke
& R, KA A MR IRATO . FLIF LR & B B3k
PRI, IR AL B A < 03 THFLIA SRR AT 2GR
SEAREF A > 0. 0 X — SR A B B Im B A,
R, AR B O R B, AT 22 SR BE Y FRL. f iE
AV RT DAAS I b 3 5 B DX 2 B B B 0 A, 1%
IR B X 242 R, 1T S WESR B XV L. 15345 21
FIRFEEERE R R E N 2.0m <R, <2.5m.

6 HEFETERATEER

Tab.6 Calculation results of surface area cover

the hole about A
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