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A study of the transfer law of formation stress and displacement
induced by active ground fissures
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Abstract ; Based on the typical zones of ground fissures in Xi’ an, the geological mechanics model of the actual
activity mode of ground fissures is established. The transfer law of formation stress and displacement under the
action of active ground fissures is studied with the FLAC” numerical simulation method. The results show that
under the action of active ground fissures, the curves of ground vertical displacement exhibit an approximate
reverse-S shape, indicating the phenomenon of traction deflection. The curves of horizontal displacement
appear the phenomenon of an obvious peak. The vertical and horizontal displacement gradually increases with
the settlement of the hanging wall of the increasing ground fissure. Based on the average ground deformation
tilt values induced by ground fissures, the affected zone range of ground fissure belts is determined, which is
21 m in the hanging wall and 13 m in the football from ground fissures, respectively. The fault throw on both
sides of the formation induced by ground fissures gradually decreases with the depth from deep to shallow
surface, which is characterized by the obvious deformation transfer and attenuation. The curves of fault throw

of formation variation with the buried depth can approximately be expressed using a quartic polynomial
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equation. Under the action of active ground fissures, there appears a stress reduced area in the hanging wall,

which is bigger than the stress enhanced area in the footwall. The stress variation range in the hanging wall

and the football gradually increase with the increasing settlement of the hanging wall. The relationship between

the affected zone of the formation stress on both sides of ground fissures, which gradually increases with the

increasing buried depth, and the buried depth approximately satisfies a cubic polynomial equation. The results

can present a scientific basis for disaster prevention of active ground fissure zones controlled by basin faults.
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Fig.1 Distribution of ground fissures in Xi’ an
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Fig.2 Calculation model of formation and ground fissures
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Fig.3 Mechanical mechanism of interface
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Fig.4 Schematic diagram of mode of active ground fissures
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Fig.5 Schematic diagram of dislocation component

of ground fissures
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Table 1 Calculation parameters of the finite element model

ZH FE y/(kN-m ™)  FpERi R E/ MPa HEE/N A W) c/kPa PEEHE A o/ (°) 2K H/m
D7+ Q1) 17.3 1.2 0.35 16 10 1.70
@# 4 (Q5) 18.1 3.5 0.35 24 18 4. 60
@+ (Q5) 18.5 4.0 0.30 30 20 13.0
@7+ 505 19.0 4.5 0.30 35 22 16.4
®# £ (Qs") 19.2 8.0 0.30 40 25 20.0
©®# FH+(Q5) 19.2 10.0 0.30 40 25 50.0
54 5% Kn =Ks =6.75 x 10* kPa,¢ =10 kPa,¢ = 12°
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Fig. 6 Horizontal displacement nephogram of the model
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Fig.7 Vertical displacement nephogram of the model
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Fig. 8 Vertical displacement curves of the ground surface
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Fig.10 Horizontal displacement curves of ground surface
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Table 2 Average ground deformation tilt values
of ground fissure ( using the absolute value, %o)
HREE TR E AL A S, /em

I b 2 4

B/ m 5 10 20 30 40 50

18.2 0.230  0.509 1.090 1.320 1.324 1. 308
15.6 0.275  0.632 1.373 1. 685 1. 691 1.679
13.0 0.298  0.747 1.748  2.172  2.178 2.173

;,i 10. 4 0.325 0.904 2.209 2.841 2.843 2.848
7.8 0. 321 1.134  2.810 3.717  3.731 3.748
5.2 0.262 1.319  3.559 4.944 4.970 5.003
2.6 0.188 1.489 4.370 6.243  6.302 6. 349
3.0 1.948 2.693  6.171 20.675 52.403 84.580
6.0 1.126  2.311 5.611 8.040  8.103 8. 090
9.0 1.125  2.426 4.937 6.780  6.847 6.743
12.0 1.087 2.067 4.123  5.250 5.250 5.173
i 15.0 0. 853 1.832  3.267 4.050 4.007 3.923
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30.0 0.400  0.727 1.013 1. 140 1.027 0.917
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Table 3 Range of the affected zones of formation

stress in different depths
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Fig.15 Changes in the affected zones of formation stress

variation with the buried depth induced by ground fissures

K16 251 T S, =50 em B Ml 22 4% B i 3 5 1 7
T F189 A, G F R Al 1 6 i 70 1) A1 3R i DR R e /s 2 iz

J175 1. ATLAE W, M R A T Sl s O 8 7
I 34 % A AN () 114 g 2 , B 5 b 2R 52— 2 A T
AL 15 4 B4 58 212 0 O 1 WO 4 5 X R 9 T 1) —
B, 20 U s B S A BT 51 TR L
Wi,
EARARATARA AR EARARARAL
A
AEACAEAYAYAVACACACACAAE
AEAEAEAEATA VATAVARA AT

HH\&F\%H f
RARARARARARARARARARARAE:

B 16 MREMWMEENNFHE(S, =50 em)

Fig.16 Principal stress distribution near
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