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Geological Characteristics and Susceptibilty Evaluation of Ground Collapse in Xi’an
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Abstract: With the speed and scale of urban construction in Xi'an city, ground collapse has appeared more and
more in people's life. Because of its hidden, sudden and high hazard, it has become one of the main problems
threatening urban security. Combined with the drilling and engineering prospection data in the main urban area
of Xi'an, According to the stratum distribution in the study area, the formation process and mechanism of ground
collapse are comprehensively studied by using the theory of soil arch effect, and the numerical formula between
the critical span of ground collapse, the thickness of overlying soil layer and the upper load is established. The

susceptibility of ground collapse under different working conditions is obtained through numerical calculation.
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The results show that the ground collapse accidents in Xi'an are mostly caused by rainwater leakage, pipeline

rupture and engineering construction. Under the same geological conditions, the greater the thickness of the

overlying soil layer, the greater the limit span of the cavity. Xi'an city is divided into high-medium-and low-

prone areas of ground collapse. It is found that when the soil layer is in low-or high-water content, the smaller

the critical span of the underground cavity, the higher the ground collapse susceptibility. The evaluation results

can provide suggestions for the prevention and treatment of ground collapse in Xi'an.
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Fig. 1 Study area and borehole location map



5534

VA A Y T 5 I M BRI B B S P TR 279

1 PH22T TR Hb o 55

1.1 HIRBITHTH

TR 5 X AL S Hh 200 s PN, iSRS 224 52 b A
TS, ST X AR AT AL MR L R R L
K# G IRCRSIIESE, 2005) o Hor, WS R L 5 i
W T — 2B b T B s BT R — 2
PREERROE . BT = G R R (1] 2)
12 HREH 5 4FE

WFFE X TR M T2 AR AR 2 8 (A b+
(B), — &M+ (C), A (D)4 2k, TRMRLH

Koy bt — et A RN, Wb
—EME L A L ERSSRECGR D, B —
MR L WA R GRS T TRy
K — PR 8 bt — B A
H RO TGP B R, =9, =)
MR, (FEOEAE, 2021; #7555, 2022)

LSRR 26 000 A48 AL rh EHL 323 AL,
BS)or A FRESE X, B2t 323 Al AL A5 8 I
(JE1 1), 25 [ A 5 TR 28 BRE A KR DG SCHiR (2= 58]
A5, 1990; MRS, 2016; 5K K45, 2021), B & b5 IX
AN TF) His 55 B TT Y 30 m DAVR Y - i 4 B2 S 8 (3R 2)
DL S b 2 2544 (&1 3) 5

0 5 km

\L/ i
ST
S
R

e
TR
AT
E it

B2 BEHRWitRE
Fig. 2 Geomorphological map of Xi'an City
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Tab. 2 Physical and mechanical parameters of different geomorphic units in the study area

R TR wRE A JE B (m) K B J1 c(Kpa) WEHMe () AE (KNm) F K R HKa
& #k 3.7 0 38.0 14.8 0.24
BB 2.0 13.5 242 20.3 0.42
R Ab 0.7 0 38.0 14.8 0.24
T V8 ik
BB 9.1 13.5 242 20.3 0.42
b 7.0 0 32.0 21.5 0.31
MR 7.5 13.5 242 20.3 0.42
e 2.4 5.5 19.0 18.6 0.51
AR+ 0.3 16.0 10.6 19.8 0.69
5 %k 4.7 0 38.0 14.8 0.24
B — G
3 5 A - 15.6 13.5 24.2 20.3 0.42
5 5k 4.4 0 38.0 14.8 0.24
3 5 & - 2.6 13.5 24.2 20.3 0.42
Vi3 2.3 5.9 10.0 16.5 0.70
Cian 12.4 25.0 22.0 15.2 0.45
W 24 25.0 21.0 18.6 0.47
T8 9T 2% B
3 5 A - 1.7 26.0 24.0 19.4 0.42
rh b 6.8 0 32.0 21.5 0.31
B 4.4 26.0 24.0 26.0 0.42
ES 2.8 12.5 10.0 16.5 0.70
CER NN T 7.8 24.0 20.0 19.8 0.49
g 42 34.7 24.5 189 0.41
— gk AR i

MR 10.0 34.0 20.0 20.1 0.49
O A 2.4 0 32.0 20.5 0.31
B 2.8 34.0 20.0 19.8 0.49
Vi3 13 15.0 10.0 18.8 0.70
LERN ) 11.1 32.0 20.0 19.9 0.49
TR BE R rhih 2.0 0 33.0 18.9 0.29
3 5 & - 4.7 32.0 22.0 19.5 0.45
rh i 10.9 0 34.0 20.5 0.28
Fit 2.6 15.5 14.5 18.0 0.60
#+ 11.0 24.0 17.0 19.8 0.55

=R b LR IR N
W 3.7 28.0 17.5 20.0 0.54
#+ 12.7 27.0 17.0 20.2 0.55
Fit 1.8 15.5 14.5 18.0 0.60
1 8.2 27.0 225 17.0 0.45
L 45 32.3 24.0 18.4 0.42
Gk w1 5.0 28.3 24.7 19.1 0.41
gt 2.0 34.3 249 18.9 0.41
1+ 4.5 30.7 24.5 18.8 0.41

W 4.0 35.7 25.6 19.1 0.40
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Fig. 3 Borehole column map of different geomorphic units in Xi'an
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Tab. 4 Calculation results of critical limit span of underground cavity in different geomorphic units
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Tab. 5 Partition table of ground collapse susceptibility
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Fig. 5 Zoning map of ground collapse susceptibility in main urban area of Xi’an
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Tab. 6 Evaluation results of ground collapse susceptibility in Xi'an
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