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Preliminary analysis on prevention and control of active
earthquake damage of earthquake clusters in
typical karst areas of Western Guangxi

MENG Rongguo
( Hydrogeology and Engineering Geology Survey Institute of Guangxi,Liuzhou ,Guangxi 545006, China)

Abstract; Due to the frequent occurrence of extreme weather in recent years, the karst earthquake swarms in
typical karst areas in Western Guangxi have attracted wide attention. The activity of karst seismic swarm has
the characteristics of high frequency, low magnitude and large disasters. In order to discuss the prevention and
control of earthquake damage caused by karst seismic swarm activity, based on the study of “6 -28”
earthquake swarm, it is found that the main hazards of karst seismic swarm activity in typical karst areas of
Western Guangxi are secondary geological hazards and the magnification of karst foundation to the surface
damage intensity. The activity of karst seismic swarm is mainly manifested in gas explosion areas. Based on
the analysis of the mechanism of earthquake and subsidence earthquake, and from the point of reducing the
probability of earthquake occurrence, this paper considers that the prevention and control of earthquake
damage caused by karst earthquake swarms in typical karst areas of Western Guangxi can be discussed from
three levels; cognition, auxiliary treatment and engineering treatment.

Keywords: activity of karst earthquake swarms; formation mechanism; earthquake damage;
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BHM Reft E/J BYM figm E/J
0 6.3 x10* 5 2 x10"
1 2 x10° 6 6.3 x10"
2 6.3 x 107 7 2x10"
2.5 3.55 x10® 8 6.3 x10"
3 2 x10° 8.5 3.55x10"
4 6.3 x10" 8.9 1.4 x10"
L JCEH) fig i B
lgk = 4.8 +1.5M (8)

Xp E—HERE R /T,
M—HZEE %,

4 ERRBEIREMHEXREKE

M 7R B IA R T SRS, T2 D A s R T
VRS S A LR IR, B S A T PR R K S T A%
17 2 5 o T B AT AR 9 G IR, DS R ARG SR BITIG
MU/ 3 R A AR AR R, N T R T B K E B
BAL o AR R EAT IF R, BIA 2 Wk CR I RHE 5
e M= L U AT ) il BA P (R AR SRR ) |
TREIAE (N LUK st 508 3, b DU 58 8 (4)
S W R R U A 5 R B R O ) o
4.1 JHEMEEEHTE

17 I Ik I St 52 K A TR 32 K E AT K
TN 1, E IR R R B RTR”,
T A5 4% 200 T AR K S ) 5 i, ol ol 2 b 7R K 2



53

Hh I M 5 K 5 B R S 4R - 87 -

1 B AL 2 22 i

4y 3 3 7% B 9 IR IR C A — E B 0 M, T
T T ok A o P R R Bl L P v R OT R E AL LA
JSEFE S AT R LA AR T 2 a2 A AT e
T P AR A I RS S i IR 7 A 2%
P B LR | DL R 52 1 15 20 51 e U Az Ml J5T R A 2
BRI AR R 3 A o 2 B it o 9 9 9 R 1
SR AHE AR PR 7 9 9 RN B K AE T
4.2 JFJREA VA DX RR L T A T AR

TEIE AT X b 7= L 00 A A E e & WA IX
7 A R B R AR A L B T A A R T 22 I 1 A
71X P A DX A A R R T B 5 R AT 4 X
PRI 23 DX 45 SR 03 2 R T 8 G 5 TR R I 2l 732 3 1Y
T%
4.3 RSO K I, 98 N2 % ER B 5

M 5 R A G BT AL ) 23 A vl R R A
SRR KA Y, M BRI AS B AE A A B R DI RE
VAR A B A A AR R VR R S B, TN 2R TR I
Sy R X b AR AR B o PR g e S A WY, A A A S I ]
PRLHE AL DR E PR T 9 o B TG Bl R R e A e
NIRRT Bl (CAK 3 2k i R R o i 4 0 I8 AR
I3 28 5y o i 52, DR o TR O SR R 7K 5 I
Mo TR A B A ) T RGP, i oK b B AR PR
AR AR 250 N2 Bh 10 5fe 2% 18 i) i 22 )

PR, A T A R I 2 i R BIR JRE U /D X
b I BT 5, A LB K L e LR 1T
F10 R B, Uk DR A B 1 A 4% 28 O ML B 4 R 2
4.4 s g E VR R TAR

SR A TR 20 o VR BT S AR AL T 3l O A RS
KWPRK ERHBENRZ— IR A ERIEESh5 k
DX T i 9 PR R AT T AR AR LoD B, H AT LR
A L R R A T T A AR AT 1 ik DR ) A I R R
b DX 5 3 T 0000 941 M R A, HG 45 SR R e R T A
R T R R Bl % T AT v R, N o YR A Ml TR
F PR E

TEE VR RE TG 2 5 R XN AR i g e T
P, JEHZ B 8 AR 6 WL AR, PRAIEIX 26 1l X R /5
BRI G o WINSR 2L 5 2 )5 1B B 5% 5 A
RFER AR BUE , BIsR + R R T 5 2 )5 1%
FRIRF R 2 TR 1) A B TR A o 30 o FOAR 19 oF f A2 1 L
ISR AV DX R AR T 8l T A A v AR L
4.5 AR R S KX S 6 B T AR IR i

(1) X5 B A BRI 2 1 25 I il 10 <AL

B 125 4 6 MR T 8 1 A S 3
M T3 AL T T 2 A 6 M S 2 R
U A L 2 I T M L R P IR Wk
MR A R o RN T O A
HO TR A 1

(2) 56 35 0 B b R KT 8

FEHDSZ 5 WML A 22 B R 1 A T 5 800 T K
R A L BB A R
T3 Gt B B R H R K 22 B AT S
W65 T LN H R K R I, AT o
RHTE I R

SR T DL 2 G b R 34 T AT T
L85 VR 4 00 B TR -
4.6 I UHLEE LA R RE 585 5 % I Ml T 4 B

BUREVERT A A A R B SR A T R
ML R0 B B ¢ ki B T AR K B P PR R R
S SN B /N S B 2 LA A R
{66 U e BB A 45 A TR R ML M L 5 4
[l 6 T A R TR 3 5 5 K X 7 14 A —
IR RS E,

(1) DITER 2 T2 BT 3089 59 4 IX A e

SR H T e 2 S B0 Sy T S S
CH9) S0, % Al (H) S 1 TR AL L2, 4% e &
730 H G 2 R B, 4 M B AR BRI
IS I R R ) SR 0 5 5, 0 0D T 5
S b LY SR A O IR e () S 1 R g
L S G, 0 () LM OB RE RE )

(2) 3 25 41 5 44 S R RGN 30 85 59 42 DX 7R 1

S oS A R B T2 W R VR T
i85 5% % DX ] i e A M T 1 VR R B 5 R B T
SN 5 B B U3 24 4 9 B
4.7 IRV MK K R A 5T

VA 0 S M 7 R T B AR 4 G B
INFEYE B, U A B K 1 I g k. TR T
SR I VR A T A

DTSR Y A R 9 5 94 5S40 4 1 7R X
BUAT 4 5 3 BUAR 0 HE R PR L L B R R R f
i JLUR AP HT ML I B 4% 1 T MR % S ORI BT e
B2 507 ) BB 3 ) 55 4 4 45 =, O AR X 9L
1P M T AR F R P, BETT fiE 72 2 B0 B SRR %
i 9 3 B0 D000 A X, T B B 5 3 10 2
WHE,



- 88 - 55 P 2 4

T R &

DIRERIIEA

2020 4F

5 ZFitE5EN

(1) H 37 3 A R A g K AUH 4, o T R TR 3 8l 8
W2 R A R S B B WU R R AR K
FRAEFR R

(2) VA RE ARG 2 32 2 38 I O U8 Ml 7 B B A
2, 0 45 PR ACUR B TV TR THAR T 7 A= 1% ) R Y JRg
TR/

(3) A IR R REE SRR T 5 B AR TR B
¥ M R o M 2 U AR A

(4) R BT 20 72 3 B 36 vT DA (R
AL MRS L T A ) A B A B (R RBR Rk
J) ARG B (R RUK B S o 32, e b DU o
Hey SR DO 38 %ok 2 3t T K B iR A ) = AN R
Rt

SH WK

(1] SEE, 400, 0%, %5 RiEE2R 85
B DX PRI K SCH 5T A% 1 5 6. 287 RRIHE K AR 1A A Y
FEAR A (FIEA) [R1. 779 77 PG K S0 T T A% 3
BEBA, ) PR A A X 52 R ,2013:3 - 6,56 - 57.
[MENG R G, LI X G, YAO H, et al. Study on the
relationships between ‘6. 28’ Earthquake Swarms and
karst hydrology condition of the region from Fengshan
County to Lingyun County ( Simple Servomechanism )
[ R
Engineering geology of Guangxi, Seismological Bureau
of the Guangxi Zhuang Autonomous, 2013:3 - 6,56 —
57. (in Chinese) ]

WHKZ, ZWA. KR R TR A
L POKE R I [T]. Bk I1 %, 1988, 4
(2): 40 - 44. [ FAN J C, JIANG C S. Water

Guangxi; Team of Hydrogeology and

[2]

conservancy and hydropower of Yunnan[J]. Yunnan
Water Power, 1988, 4(2) : 40 —44. (in Chinese) ]
WP, W R, SDCH, & UBRBDK R R R
Mg AE L], M AE M B, 1989, 11(1): 115 - 124.
[HU P, HU Y L, MA W T, et al. Analysis of
reservoir induced earthquake caused by gas explosion
in Karst caves[ J]. Seismology and Geology, 1989,
11(1): 115 = 124. (in Chinese) ]

(4] WEC % PEMEAERBEIM] /TR

[9]

[10]

24 R B AE,1990:91 - 108. [ KANG Y R, et. al.
Karst collapse of south China[ M ]. Guangxi: Guangxi
Science and Technology Publishing House,1990:91 —
108. (in Chinese) ]

AR, A K AR AR TR BT [ M ] JE 5t K
K B R AL, 1994.216. [ZOU C J, et al. Karst
engineering geology of water conservancy and
hydropower[ M ]. Beijing: China Waterpower Press,
1994 .:216. (in Chinese) ]

WA, PR, R, 5. PR ET RITE
AN S E AR AT (] T E s,
2017, 36(6): 808 —-818. [DAIJ L, LUO W Q, WU
Y B, et al. Mechanism analysis of sinkholes formation
at Jili village, Laibin City, Guangxi, China [J].
Carsologica Sinica, 2017, 36 (6). 808 - 818. (in
Chinese) ]

SEopE, SR, XA, & TR ER s —
HEKSCH R A5 46287 B R ARBISLLJ]. K
SCH BT FE M BT, 2014, 41 (3). 148 - 152.
[MENG R G, RONG M S, DENG Z, et al. A study
of the relationships between ‘6 - 28’ earthquake
swarms and the Karst hydrological condition of the
region of the Fengshan-Lingyun region in Guangxi
[l
(3): 148 —152. (in Chinese) ]

fEA bR TR ARFAIL . DB45/T 1696—2018 [ S].
JUVE TP AR B A IXOB R OR BB R, 2018.
[ Technical code for dangerous rockmass stabilization
DB45/T 1696—2018[ S]. Guangxi; Guangxi Bureau of
Quality 2018.
Chinese) ]

B AR ARG 5 S ER UE R4
EAWRER[T]. WES SIS % E, 2007, 27(5) -
54 -59. [CAI M L. Hydraulics pneumatics & seals
[J]. Hydraulics Pneumatics & Seals, 2007, 27(5) :
54 —59. (in Chinese) |

WLEE RN R, A TR T T M. 5 = L
5t o SR Tl th RiAL 2007 :50 - 53. [ CHANG S
P, ZHANG S M, et al.
Handbook [ M ]. 3".
Building Press,2007 :50 - 53. (iin Chinese) ]

Hydrogeology & Engineering Geology, 2014, 41

and Technical Supervision, (in

Geology

Engineering

Beijing: China Architecture &





