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Techniques for detecting underground space in hidden karst region.
Taking Wuhan as an example
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Abstract; The concealed and sudden karst collapse is the one of common geological environmental problems in
the utilization of underground space in urban hidden karst areas. Research on the detection technology and
methods of underground space structure in hidden karst areas may guide the utilization of underground space
effectively. The degree of karst development, thickness and structure of the overburden, groundwater were
proposed to be the primary geological conditions of karst collapse, which were characteristic factors of
underground space exploration in hidden karst region, on the basis of analyzing the cause mechanism of karst
collapse in Wuhan. The applicability of detecting underground space in hidden karst region was compared with
ground penetrating radar, high density resistivity, shallow seismic, microtremor, multi-source surface wave,
transient electromagnetic cross-hole computerized tomography and surface nuclear magnetic resonance. The

results show that ground penetrating radar is suitable for detecting shallow soil disturbances. Both high density
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resistivity with small polar distance and multi-source surface wave are suitable for detecting the thickness and

structure of the overburden. The shallow seismic, microtremor and cross-hole computerized tomography are

suitable for detecting characteristics of karst development. Surface nuclear magnetic resonance can be used to

evidence the degree of karst development through water abundance of karst groundwater.

Keywords: hidden karst region; underground space; Wuhan; karst collapse
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Fig.1 Distribution of karst collapses and rock in Wuhan
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Fig.2 Mechanism of karst collapses inWuhan
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Fig. 3 Inversion of high density resistivity and boreholes cross-section in Jinxiuchangjiang
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Fig. 5 Comprehensive geophysical prospecting and boreholes cross-section in Fenghuo village

T 25 m, HiE T/ R B g A
3.2.4 o mhm bR L RG TR

5 1 108 9 A L v 4 R R M IX 7 25 2 v B R
PR, SRR E R R RLSN, EE R
J 20 ~30 m( & 5d) o AR B EE A A 77 78 BT AR R B
KR A5 4 AL X He e 207 1% TA IR R & A A
IR E A B AR, FOREAR IR 6
3.3 B2 IR RS B

T 35 2 A B FE A 45 4 2 G DT S V4 TR 358 4 0
J S5, P T 56 R LA RS R R B R I R N A B
R A T A S BRI . T SCE R T L AR R
W B 7 i %) 35 T2 BRI, e BT LR I A 55 U2 )R
JE X T R G AUA Bl BRI ROR B . MR
T /N B R v R IR R TR R R E B T
FZ MR, T TR L 2 S g i 2
3.3.1 #iREIA

14 188 ) b S5 i A A0 T R 2 R 14 £ Wi
e AR . LRSS — R 5 KR
— (AL, SR TRk a8 A, A5 A AR R
(A HL B2 SR AT P IR ) S 5 O 4, e
IRERIN A5 1, 45 B3R B 0 S 06 5 IX R — & 51 Y
INIIIE B 31X o 1 2 10 7 58 o e Ak 1) 75 36 PR v T LA
BRI (A FEAHA)) B 5 ERERE N
SRBUREELE (B 6) R A /N IIUE 5T, 38 B Ak 7R
K EAEAE 22 0 T, B S 5 T A R0 Y 2 S S
33 2 W 3 5 7 3 X T B R o i X 2 8 A Bt g
TR Peshllok {5 5 B . (H% 07 i i 48 I I 3
AW, 52 3 2P TR0 G, 7K | 2 B 5 W 4 R
B s, — MR st 25m, 5 2 T4k .
3.3.2 /MR v R R P R

AT SCAE T 36 0 5 3 P B R 3 7 B R v AR
I SR B2 10 m A BE %0 T 78 35 )22 9 J58 18 T LA K 3%
TR X 35 2 09 20 2 45 4 0 6 1 vl M AR ), T 9%

m

s
=
=

B6 ZiMfamRREtRExE

Fig. 6 Geological radar date of karst collapse in Fasi
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