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Analysis on distribution and formation of the karst collapse in Tongluoshan of Chongging
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Abstract: Karst rocks in Tongluoshan of Chongqing city are mainly distributed in the heartland of the Tongluoxia Anticline and
Nanw enquan Anticline, and are mostly the carbonate of the Lower T riassic Jialingjiang Formation and Middle T riassic Leikoupo
Formation. The karst rocks H develop along the strata layers unevenly and are characterized by vertical zonation, and the overly
ing stratum on the karst rocks has a Hdual structureH consisting of the upper permeable layer and low er impervious layer. Two
types of karst collapse dominate in the study areaincluding the natural collapse and mar made collapse, and the natural collapse
occurs independently while the mar made collapse usually occurs in groups. T he distribution of karst collapse is affected by the
distribution of karst rock, karst development, and inducing factors. Karst collapse in T ongluoshan of Chongqing city is mainly
located in(1)low-lying areas in the trough valley; (2) carbonate outcrops with karst development; (3)areas covered by soil layers
with thickness of 3 to 10 meters; and( 4) areas with significantly decreasing groundw ater levels. H Ground collapse in study area
is mainly caused by “ HsubsurfaceH erosion and H softeningH- H seepage failureHr Hnegative pressureH absorption” . Moreover,
sudden decline in groundwater levels resulted from tunnel excavation through aquifer is the key of collapse development.
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Fig. 1 Cross section of the T ongluoxia Anticline
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Tab. 1 Statistics of ground collapse in T ongluoshan
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Fig.2 Layout diagram of ground collapse in the Yufengshan area
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Tab.2 Background values of each observation

point in the Yufengshan area
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Fig.3 Location of the connecting test
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Fig.5 Variation curve of conductivity with time of

observation point No. 2

4.3 BEIRMET R IAR

VR 5 R B AR BEUK 55 2 A KGR 2 . KR R
R B S K S M, LA R A R 4 AR
OB o 135 /K 26 S 0 6 L W T 6 b D R L
BRAT 25 IR IX M T 50 2 A M A T 35 8 YT 4Lk Hb 2 v,
VIR B, 2 @ Wi 7R 2 R i B 9%, T AR
RIS . 075K 35 B B P (03 o IR 7Ok 2 1
T B 3 2 s Ak 2 S 48

AR LT R L LR TE RS KB PR
SRR S . 7E B RR SR, IR B L R IE
B PECHE B R — AN R R0 L AR, BT XA
KT R B0 v H R K R bR T3k A2, v
HUF KR P A AT o 3 iS4 TR A i B
g

(1) MR K0 R AT fE . 78 EARRES R, 4 Tt

6

FAKELLL RIS EARE 2B K2 AH B R RKEFEE
YER o 7KL BT, B4R 7 42 50 38 0 1t 7K Sk B3 R, 7 AR IE
JE AR KA R B IR AE ) 1 96k, AN B K I & 1, 3
PEFAAR 24 T8 55 2 385 n— A R 1A B o i 48, T 46f 6 )25 1) 3
SEPEREAR -

(2) Mo N AKKALF 5 )2 Lk i, 5502 5K EEEE fil, 40
BB, MR K AL R B S, Z0ER b B K 4 R AR
SRR, RS E B IR ) I 3K MR N8 I A
b1 N e I = W 2 N T A G 1 S B 1 N S IV
SURBE R FEE TR, R B SRS R K N A
g K, 352 TR AR (35 1B IR, AU s R
iz,

(3) R LR vl H T /K 3 8UE R KA KR
RBE R A A I I R A TR AR AU, S R 2 A A B
TRy i A T Wk R 0 A R R

(4) LR KA ST A B L 35 A T A b T AR
T A ERAS, A 3L & AR AR %, 12 3 LR MR B R
J& o HT KK e B AE A vl T R D sl il R
B AR K U R T OR=E= F2 TRy N = 75l N - L
WA R0 5 76 2 A28 TR 38 8 W 1 2 Je

Fidh AR ARFFAN R, 28 a2 52 SR B A
LRy AT A a7 s s | = N = o o e w7 LA
T . |

P+ G=0,1g%+ C (1)
o, MRSy @ g BEE S € DWW R D 6 1k A
H; P ok FEREER D

HARIRAS T, MR i35 12 il ) s ) — Mg /S, 2
WA, FaE RBK = ¢/ P+ G. FiULIN KAz &pk, W) ER 4
BERTI0 E(p - po), p I KR, po A LR T KRS8, SLHT
TR B AR, faE REK S PR, R HeRE N+
T A FE 6

KA SR B, T RETTE SRS R I T K D74 B Tk,
JERTAE 30 P TR s B TR e, AT A 2R b R I T Ay A
Wo BT EESIEK L2 BRI BN, A8 b B AT R %
KoKy e B = 2R 022 3 L RIE AT, L3l on 38 g 7 ) %
I bR, B o R AR

TFF 50 DX T 338 74, R0 P R85 il il - 2B 3 -
FURWRAR B3. wnlE 6 HuTm 36 AL SRR T4 O 5 Ry
B (1) M Bm B, B aa T (2) W IR TR RN 2B IE i
W (3) VA T0 1 T2 A3 2 s (4) i ) L iE K =28 e
AT R P A 8 (5) LR E Y.

[13]

Fig. 6 Schematic diagram of the evolution process of karst ground collapse in T ongluoshan(revised from Chen et al., 2013)
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