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Table 1 Geological generalization model of soil-cave type karst ground collapse
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Fig. 1 Formation and evolution of soil-cave and the mechanism of soil-cave type ground collapse
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Fig. 2 Soil-cave type ground collapse caused by sand leakage
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Fig. 3 Soil-cave type ground collapse caused by soft soil loss
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Table2 Geological generalization model of hourglass type karst ground collapse
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Fig. 4 Mechanism of hourglass type ground collapse
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Table 3 Geological generalization model of mudflow type karst ground collapse
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Fig. 5 Mechanism of mudflow type ground collapse
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Fig. 6 Function of water in ground collapse
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Table 4 Susceptibility zoning of karst ground collapse
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Fig. 7 Physical model of soil cave type karst ground collapse
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Table 6 Related parameters of soil cave and static load on its roof
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Fig. 8 Relation between stability coefficient and shear strength associated with ground collapse

a. K—CIMZ b, K—o M B 25 AR M2k RRE R K A9 iR K AH () R ORAE () (134 2%

2.2.1.4 H5HmMTHK KR
FE AR o (B2 PRy B B3, K Ryt ) fap 28 P B4 BRER, JEAY R B, DU T A TR A A Oy
1 2(yH — 26C)- [ akoyH + 2(abk, +1)C]

K::P¢+yH”P*+' D(P, +yH)

B FARRER R T ORYTELEL, S 300 ) fop B8OBOR , B 2t JR AR E o X5 PR IF BUAAT

2.2.1.5 BEmmHRHXZ
FETMAERL R B PR AR & KA P RRE, A M i, T A 7R AR I -
~ yDP. +2(yH — 2bC)-(akyyH + 2abk,C + 2C) ' 1
yD P, +yH
AR R, I m A P G OR FRE RECK )N, T TR AR M 2
2.2.1.6 X+ IE TN IR EE Btk
(1) 5 RIRZKFES EE R OCZR o A OB A AR I R I RS H 5 5 B D i3k X h .




182 A 2021 4F
e (yD—4C)+ \/( yD — 4C ) + 8akyyDAP+ + 64abk, (abk, + 1)C?
o dakyy
Hy AT L, 3R AR I SIS H 5K -F-B5 B2 D
JAEAR S, B D O, BT SR i S HOBOR s (m)
AR, {1 T 58 JEE B R AR E
K9 g HR 6 MRS HCRE T s B 2R £ - 20 7
R ToUAR I 5 SR E H 557K -F 85 52 D g AR it 2 =
=
() | - (H/D) E
L2l T
80 - =
= L18 N 10 =
= 60 B .
40 &
® L2 B 5
= 30 - o B \ \ \ \
'_% 20 4 4;& 0 100 200 300 400 kPa
. 6 .
N H/D [y S InFT R (AP)
7 F3
% 10 TRTREEHSEHIBEAPKXR
0 3 6 9 12 15 18 (m) Fig. 10  Relation between thickness (H) of soil-cave roof and
FAFEEE (D) external load increment (AP)

9 LTRTHREEHSKEEEDHIXR
Fig. 9 Relation between roof—thickness (H) and the horizontal

span (D) of soil-cave

ZEIRT UL, Y 3R AKOF- 5 BE D 3R ToA i 5
JERE HAW AR A, 38 H/D #h £k, 78 TR K SE B8 K
T3 m i), b TR A RS, HID () A A2 AR AR
AN MG AG2, AT TR R BE H 2928 A2 TR 7KV #5 B2 D
) 3 £i%

(2) 5AMmfar g m R . Amfargk [ By IE
[ o 28 2 DL 0 L S T B B P e AR o T b A
i faf 2 /0 WL, A R T AR E o T DA B R e A
P=P -P. >0 FAP S HI KR,

& 10 S HLER 6 M S E 500 B 1 575 )
AP 55 418 ToUAR I 5 VS B2 H oG Rt 2k

FIZE AT UL, H 5 AP S E A G, BIAMar 85 T
R, e B T TR I R RO . B )R R
AR, HRHT A Iy 28 1 e 7 B, IR TR B AR A
WG G B . X5 SEPRIE ST

) SHFRERCR, FHEEZFMT, LR
TOUAR AL B 58 B (C oo ) BRI, 1R THUAR i ] i 4t iy JEE
P27, RN A1) T R AR o ot B THUAR I
R H AT DA o AR PR 4 0BT BY 9 R R
R N 5780 BE 2 B, AF N b, 7 - T A0 v 7 A AR
P27 W T R R/, S BORE A D7 00N | A A TR TR
ARAF AT, B A TR JEE R AR N3G K . AE LR
WO 5 R B L R TR AR AR 5 e By o 2 A

Kttt/ NG TR H .
7Y R R IR TG A ST TR B A

o eI A PR 0 D 1 R a3 , DU
AN s = %D%ﬂ‘iﬁ%iﬁ@ﬁii%@fﬁﬁf]

(1),
TEV I B SR B AL rp 2 BEAEHT ) B
SRR UK ] 5 75 38 18 e %
R KB ™ A (0998 35 e D7 s 1 b R Y e
%, B IR VY R B TR R S ik
T 7K 5 VR S & 0 28 TR ) AT e B ok
Sl B 0 LR H I8 I R R S
Pk 22 7 52 Bl iy 84 R A AR AN + b A 2k
N 13 T EH LA, MEhar R EE R E D s
R SIVE RS2 1 bR T % 8
B AR T b 4 3R 0 3 525 oy 200 1 i
AAEMEH, IATHIE,
WEEE, RORR A M T K —EIE WY
HRKAERTE , [R5 LR il 2%, R 7K
J12Eh 2 A TR KRS A E o ELAR R D
) 5 20 (14 - 28 3 K

2.2.2

n

. f v . W g A
S o= I BT I A Y 0 T L K ) A R =



FA0E 52

BINASE AT M TR B LR R T 183

s -

|
T | N ——
T | O
i —— T T T T
[ N T T T T
= T T T T
T o e e
[ st S NS s s
S T T T T T
AR Y [
T =P .
O i A = = -4
L 5 \/6

E11 SRS RBEIBEYIEELR
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ground collapse

1=t 2—mEE 3—4R8 LR sk F K i1

G=yV= gyDzh

G SR A8 e A AL SR iR A T B e R P
JETARAS T B, He A AL 3 A9 U ) 22 18] B 56 &
I DA T PAY PR R, DB 583 e PASHE ARy D S e
B e BTS2 B N B T -

f:,].% - As= 2mphU
b, U s PR B I ) R B Rl

B3 A T i P 40355 LA B RE U 1N 5 Bl A5
AR S, B R UK ARG R, B T fhE
EROR . NS R B S T ) GAHAERS AR s
TR T2 B, TSI U B R FHEE ™ I A

=G

PNIIEEER

:l 2
U 877D

e CRIR s e AR B A K PRS2
TR J e < s b R EURE U5 v E D EARHF
77 R s b p B AR L, 5 0 OB EE R R L
fitto

w

= AR IR iR B0 3 T 5 A S R

3.1 MERAENHNRINAE

AR = ALIIRIE , 7 b T B b = Ak
HIRFIVE RN . DR, A R R 2,
Xk B 6 B4R e R LA 2 AN O AR B AR
T 35 o O PR T 5 R B R X G Ay AR R
M=

3.1.1

AR W A AR AR K LA AR B T
R AN S AR T = A T A W

AR T 7 A P Ty T AR A s — 2 U
KA, R I kA, B, X+
R AR X 57 F% 1 A R g Wil . = SR AR X2 A% AT LA
SR FH b 5T 75 8 W B R | F 1 D8 SRR S R DG
T Y WS I B AR ST W 5 X R R M, BT
A B 23 i e g 55 2 1 b T 35 96 A7 A 3 A R Ik
3 0 2 A i )2 Y b R AR A I 5 T b T4
YOG FR N o5 )2 R ) Il SHE S TR 5T, T Rk
RS Vs b T 13 o TR S AL

b TETITC 2R A A SR AR T W A B W
X AR
HA R Z

5 DR 28 W ) 32 A 5 7K 9 35 3 W A 289
B,

e Hb R K Bl R b T 5 B Y e
WIG KA A N 22— X R 7K A8 W) 32 2% 1
AR OR VRETT) KR KB, H R K IR
] 7K 3 35 B A AT W, H R A R S8 A 1
Jrids, IAbmEJ

NZTE B W, bl an A it T MR BEAK A
D) == 230 o A R B A RGeSk
SRR
3.2 MMTIERERN
LR AR U AR E

- TR LI B 2 AR T DL X A3 Sk R S T R RN
ATl THUAS 350 o 1 B

TE AR B8 15 A B B, IR AR I8 e AR T L
PR PR, R ToUR i Ak AR R A . B W Y
FUE RN ERARIE o X ol 98 bl AR, A

E RS RUl|

3.1.2

3.2.1



FA0E 52

BINASE AT M TR B LR R T 185

5 T ST AT e 4 T KA R M 7K G O )
AR R,

{1 T 855 B B B I [ B, M 3R A8 T LR
S M T AT U SR AR . Ak, iR
F14 T 7K 37 A i) 245 8] A s BE CRIK U ) B
PSR A R TR ) A% 5 A % 330 B R T 3, 3
{1 v B L T KA M S A R

MR IR TG e TAEA R

U U TR b T B B R T A LT b R R
IK—H2 ] T 7 5 v AL BR B R h e 2%, X LR K R
SRR PRI, 7 U T TR 5 57 b DX e 1% U 0 X 5
S W Hb R KIS Bl 0 HOZ S s i R KA A2 AR Y
)

U s 750 B T 359 57 D7 B — i b AR AR PR 4 I
W 2]+ (R AR B () A5 RN AR T |, SOIR T R R AR
T HTE AR T B S A T A T W

X 1T K ASE 8 W S S b T K I R 2
BERY 5 7] B A BT R AT M, kR DA AR
NG A
TIRTIF G Km TAEA B

U T 7 b TR B0 5 2 pR 2RSS 1 0 SR M R Bl
s - B AT DL I e B b R AR Y . L, U
Tt TR 3 o ) A ) E SR G AR IR | b T AR Y
RSP AT

3.2.2

3.2.3

4 ZHEIE S E RS M

4.1 EHAREN

AR = WLBHL B0 5 e 3 i 18 3 s B e T A
AR EA S Sy - “BLkE R 2, BIR A5 5 s B IE NI, £
WA o B i i P A T e SekE | T2 [ 6 A
THER AR =71

R L BG4S AT ] A L 1 TR
£ k1 TR [ sl 9 7 T TRE SRR AR TR I
2 eI B BE SR RE ] A o A RO R BT RE AL
AR ORI 37 B 9% P Wy g 1) 55 S B XA M i ) T2
A4 98 e i (8 0 A BB B9 i A X T [
"SRR — LE AN A R I S M R S R T
e, 78 FE 8 DRI SR GBS X, 7k S ok FH L 24T
R J1)Z RO [ A B il 0 sl TARR 5 10t , K
i B AL TN ARSERE R R L, Wk MR B
DR

B IE N PR AR AL B D VA M B
Lk PRI N EORA AR RN R

TH R R 2 b 2 e O 2 I8 G R
3% - A i 2 11

4.2 LiREIREFEEN

AR 1 1 28 45 B AL, 3 B3 T DL IX A3
A0 R 1 T T P R B B, A& BB
AN TR B4l JBCRFAE o AT 3R R R B B IR I, 7R ]
AR B R FHAS R B B 36 7 1

4.2.1 EXREGHREELNEK

AR 1 R B LR, 7R A B BE N, 3 A TR
Je ) B R IR B4 38 (R R AN W ) L 5
ZE 2SN 2 1l w19 797, L e R i N
Bk 2R B

T /o BT Y K - MERE AT L BE W -
KL R AR, R BT b 7K A AN 52 0 3 53k e ] 2
A B R A, R T SESE A £

AR D U B85 4 003 BE 7 2% (PR LS SO BRI
U0 LR AR il S s A o 0 R AT o e Ak P
HA Bag i sl Pk miAS RETE iU i L1

XoF AL R e T LB AT T R AL B 3 TR
AR TE A sk S A0 R P R/ AR 58 R K B
R A3

X AT 3 AT AR T A e i B o XL

4.2.2 XRTAHIBEH-E

T AL B JE 3, AR IR A BRI T,
B 1 31 THUb 55 A )= A [ Be iy 207k L R
FEGE AT+ (D BEL 1 ) TR 588 32 e A1 (s il 3t 7K
A MR 36 AR ) 5 @) By 1k 3l T8 J5 J32 il v
(AN LS Z TR BE A5 ) 5 () sl e 1) TOUA 45 #4)
Il o] 3 THORR - B FL AL BRIV AR ) 5
(@) #4537 THOA R A2 PR (A 2R ) TR IR AR
FAARGE , R B AN BRI ) 25

4.2.3 ¥EHFRERE

) R R B O K R, 1 e BT LR R
MR KA RAEHT, 24855647 O Bs 1k 3Rk A%
(AnEF P A5 ) (@ A ATk (s i T K 32
51 FHEE) (@ R HEK sk b 2K il
IR B KRS R R A ) (@) 4R TR R A K (i
o BAT B IBOKIEAL AT R AR (O



186 I

2021 4%

K (sl G B TR K AR ) L© FEliB i (n i
W8 St B 2 MR SRR ITE ) D B RK Sk (g 4
il A K FE AR K A 25 ) L @®) 1 Bk ST (i 4R
L)%

TH BRI Bl A A A 52 0 2 FE B B . R
sl O — D) AT LAl i 355 B R 19 N2 3l LA R Al
G 2 gy 48 Can B & B i 4 ) FnS i i 48 G _E 5
B 1R AR S Ik HE G A7 oM R B PR R
#H)

4.3 WIREISEEERE R
R AP £ R

FRAE VD T B 55 A AL, & A U0 T 284 0 B R AR A
EGSP R TR ANz N NI RN S e 2R/ S i A |
DL IEAERD JZ i ARSI SOk Je 3%, 38 K + )2 15t
RI7, BN URL By A FR B, DA EK 21 B 1E V0 e 2 1
bR H Y.

4.3.2 REBEWIREM

B R U M R A5 A I A R A P 2 I
TR AT A A K B T 1A, DA T 402 5 M o 2 A
By A V0T B TR R R A . — R TR T
77 5~10 m 5 B A 01 2% P9 SR BB TR 2, T2 Bk
R B D RORE i) R R 2K 5 AR T LT S5~
10 m i [ AR SR WK e e, B T 0 0K 55 2
FLERAYIR A
4.3.3 #EHFEXAE

/b T 388 o ) % A DR 3R R LA Ak il S )
B TR AR T CAnAE (b 50t T B K 55 ) 4%
] i 3 ey 28 (A 38E >R FH A 3l R iy it T 07 5 iR
YBOCA 0 it 7 L AR A AR Sl Ak ) Rt T s i B
P (a8 P Pk R AT BRAE B E LA 4P 0 5% ) =
NITEE T

4.4 RiRBVIBEEREIEEN
R % ELERN

I A PRI A 5 O RR AR TR TR R A 55 - ARG R
B/, B ahbE . L, B HEs + m R i R B
AR Z 28 XS T AE R DLS B A BRI B EA T
4.4.2 EHFLAE

Bl i B 1 o 1] = N 1 = AN ) = | B
A7 it I et BEL I o

4.3.1

4. 4.1

TR KRR A 5 R A LS R T AT A B
P 2 I PN X A8 e ) BRSO R X o  A
T3 K RV g — R, R 22 28 Y I I 1) e A RUK R
PRI AT R 25 A 2

TR Sl i R 2 (A A L R R |, PRk, S ) 7% Bl i
AR EL

AT AP R il TS o R P A 5 9 BE  LARE £ O
TP RE T T R v A BE I8 A T L B S AR T G I
TS 08 A 28 T B3 o 3

5 ETZHIEEIERRMEN 2

VR T3 B B AT BE AL | G 2 A Y
Rini o SRBA AR R R UG A N St Al o EE 2

5.1 BERIESHEXS

— UV M THT B30 B — JBCRR 22 1y R AR - G —
BINESE " R . AR, A SR B A TR X ) R
AR G R I AR E = BB o

TE S AL [ B, 1 38 e 2 AR A A b 1
Yo HTFRLRR, T, K2R 2R A
Az AR Bt g AT e 3, BRI ke WA A B A
BT B SE I ] o GEMEPE A SRR 2 K AR AR X — By
BN o

BREYUIE UG, JA B R b R IR R e R 2
PEAZRAZ [ B, Ba B i M 2% BTG TN 52 i 3 1]
PR o X —BrBeA, T A4S s A A8 /)N, SE S )
IR XL

d AR T G0t — B R R S, R IR E
P58, 438 I e PAORE 35 BT A9 S 0K A T A i
FasEprBL.

5.2 WALE
R B 5 W 9 B R SR 1 i 2 A
% KB

HI T BB IR Ao A, ELIN TRl , Bt N TEAE
T I [a) SR UM R 1, 93 AR s LB A
P A RO e KR sl DA BT

A YT, A8 AT RE A AR e T TR B 9 1 I X
ST R 2% JUUIE ST, AR = AL 3 e 1 I i
IFPEAT I S, (4 BT fifk oV b TR 353 R 1) REAS R i
5 E G R B S F RO R S kRS K
AT S5 BT G ), 07 ik e A A X, AN B AT

5.2.1



FA0E 52

BN - A M TR B LS R T 187

A W0 7 FR AR
SR E

SEN IR N e oy N DN A | D= Bl = S 1 1
RS TE S A I BB - g L0 i O N A B - N
B2 A4 X AT e 7 A9 N 51 L R Y, 2 ) sk R T B
Rtz ;@ MEH RSB R I R B B A TR IR A
(B RIS RS B 5 e i A 8 45 ) IR B P
DX R ] 300 ) A DG b 5 B ), 0 4 DXl B B L
A TR E20ERE K SCHb BT TR AR i a2 SR A L
B CHW SRR KN B @ RHER I EOR A B AT
TRV A, A 4 B W DU ) 5 B BIFSR 5 1 F s R
5% PR RUE .

5.2.3 HRARZH K

T P ARSE B B, 2 2T eI 23 B B ¢ B
GCE AL BN A0 T REAL A =7 A T A

IO S A W %% - (D) £ WA B 254, 10 5 B
PLEE; @ BEAT AW A, A BIE R R ;O HEAT %
4 S R b T, e ] T AR M TP D) 9
A AT, 255 1 5 B R RS

BAbE R E AL E O IR @ B 3 FE L
B TR SR R T AR BT 1R 35 A RO AR R 2
Ul TR B BT AR B

SEAR T AR AR B« (D X 35 4 B HE R W i L A 2
i) AT T A AL . @ B aBIRm A Refl
FHE SR T LAY ER 5 B ot S04 BB — EAT
LA MR 5 K AR ) T LR B A0 St i 5 4
Jiti 5 (@) X S54RI ELIE A IR AT AR A 3090
O %F Hi SR BN ] 25 e 5 () A HRRIR 2R RO 35090
T Ji 3 A AR IS 2E5K 5 S By T 28 B S R

5.2.2

6 & it

R N S I BRI e T TR B B )
Ro BRHZFZIN AR BB R E R i
K NZ = AR T T 5 M 0 8088 - Rz SRS -
oG A | s ) I S N b i 1 S R
F T M S o R e AR B B Oy 5 B e B b
TIURLIRG 2 s Ak 5 R I O e L AR B b
PLE . AR RS B 7 20 3R T e i R R B
U U T4 B N8 U R 4 B A A = LB R
A A BURE B St G AR I T G Bl A R 18] A0t

Mme .

= WL BRAR R 1A VA MR R LA T ]
BT ARy BT A TR T DAAR G5 48 S o T b T B
(SRR RN IN TR R =SS K (S99 7 A S
WL S B R AR R, ATz WS TR
TR

IR AN —FBTR L RO P BB AR —
SO o AN =N T I AR TR i TR S B A
6 PR 6 AP 6 A, XoF o R 000 7 9 AR A A e ) 4
T AR EHATRA BT e

RN

(1] BRDE, BR300 DX I35 B A0 B B i 15 A8
[J]. ATH IFAR,1978,4:19-27,18.

(2] BRILE, B, RISE R0 X T 5 6 i 22 i /e
[J]. HUBRIBIT,1981,27(2):174-180,183.

[3] HDHE,BER. SEREEERIET]. Bk, 1986,
2:1-11.

(4] ZEWAh, BUERE, BRTEAE . XF B2 W ol 1 PR ik 6% 40 T 8 B8 1Y)
BESL[T]. MUFRIETE, 1981,3:243-248.

(5] BREC. WEWBEIERMBURRCT]. RS0 TR
J57,1992,19(4) : 31-34.

(6] BREA. I # 7 m 3 B py 288 43 (7]
1984,3(2) :146-155.

(7] RREA. AWBEAIERALHIT]. 778 35, 1989 (2)
83-90.

(8] Tty BREA XEs, 4. KRILsmaimsmm]. e
I ,1986,5(4) :256-282.

(9] BRES. Ao =l S5pia M. Jbat . o E gl
HifRAL,1994,76-94.

(10]  fRBESs. V0T XCHbTE B B B DR e — 3R [T]. b AR
FI ML, 1991(3) :66-68.

(11] ARBES. Ay fE A WL S5 Bia 1T ]. R EEm
1, 1994,6(2) :59-63.

[12]  SRokde BRI, A0 . Tl G0 3 X5V 39 B UML) % T
MPEALT]. dE TR E 5B iR , 1994(S1) : 118-123.

(13]  EASEDE X0, e, 5 — Tl 52 4 T8 v il T 333 A
BHLEE : AU S KRS B [T ] . b BRRHE 1 4, 2007,
26(1):96-100.

(14]  HS/INER. ) 0 2 2 St TET 483 B3 ¢ T T2 T AT L B8 R XU DAy
R (D). Kb PR, 2009.

[15] B WISR. AR 50 3 BA 8 UL ) 55 & B P 500 (D]
2005, KA MR

(16]  JRFA 85 5Eam , P 2. AR T 5 0 1 33 4 B0 ROIL )
EERRSELT]. B E HLR, 2007,6:692-694 .

(17]  F#P. B AUAE X 2RI R LH B Rt sE (D]
FEMR AEARER T k2, 2003.

(18]  ZERiAR. LA IR AIE LRI [T]. v 5 3 5 B

s



188 P AT 2021 4F

1G24, 2009, 3:52-55. [24] R, BEWE A M0 T . A A 7R b T 53 I IR 43 A

[19]  ZFH. WABMERERIE BB SHRT]. P EAE, MUERBFFE(T]. BB Tl K24 (AR B2 R , 2013, 36
1987,6(1):71-79. (1):63-67.

[20]  XIHAL, BEATSR , W2 45 Vs M T 38 B A4 L3R BT R G [25]  #gorth, BT . ESMAR IR AT 09 K e S8 1 ) F 5T 8L
DUAALLT ], b b 5 B 2441, 1993, 16(3) : 264-270. AROIT. P E LB F 5 B iR~ , 1997(S1) : 14-18.

[21]  BRAE, BEHEFK. HVERBE M ML [T ], K SCHb T TR [26]  WoR%E. HVEHUEIR A BN RPER T ], hE R E S
HbJ5E L 2002,6:30-34 . BG4 , 2009, 20(4) :66-71,85

[22]  skmizF, G2 A i, 4. REERBEIRLGARIT]. b [27]  WiEA . KW E A B KR GEREE ], A+ TR,
] 4 S5 ¢ K 5 B iR 2%, 2007, 18(3) : 126-130. 2002,5(6):21-23.

(23] X7, RO & . AR ISR L HL R KB i i R — [28] B, TAERASECT)IMI. BRI EPRHE K2 AR
M T A B P & TR ] LR =ik, #t,2005.

2001,4:414-417.

Three—Mechanism Theory (TMT) of karst ground collapse
and its application

LUO Xiaojie', LUO Cheng’
(1. Changjiang Geotechnical Engineering Corporation , Wuhan ,Hubei Province,P. R. of China, 430010;2. China Machinery Third
Investigation and Design Institute Geotechnical Engineering Co. ,Ltd. ,Wuhan ,Hubei 430014, China)

Abstract In order to provide theoretical basis for the prediction, monitoring, prevention and emergency response
of karst ground collapse, the development law of karst ground collapse is summarized. It is considered that the soil
body, karst and inducing factors are the three elements leading to karst ground collapse. Karst provides passage and
storage space for the failed soil body. The geotechnical properties of soil determine the ways of soil collapse: "clay
block" collapse, sand particle leakage and soft soil loss. According to the mode of soil collapse, the Three—Mecha-
nism Theory of (TMT)of karst ground collapse, which is composed of "soil cave type collapse", "hourglass type col-
lapse" and "mud flow type collapse", is put forward here. In cohesive soil and dense sandy soil layers, under the ac-
tion of the external force, the ground collapse caused by the failure of soil cave roof is called soil cave collapse. The
ground collapse caused by the leakage of sand particles in the loose sand layer above the soluble rock is called hour-
glass collapse. The surface collapse caused by the loss of soft soil above the soluble rock to the soluble rock under
the action of external force is called mudflow collapse. The TMT focuses on the way of soil collapse , which not on-
ly explains the phenomenon of karst ground collapse, but also answers the question of "how to collapse". The induc-
ing factors are the external influencing factors of ground subsidence , not the constituent elements of collapse mecha-
nism. Inducing factors produce acting force , which changes the movement state of soil particles, making the soil par-
ticles from “static” to “moving”, and the soil mass from “stability” to “collapse”. According to the TMT,a com-
prehensive geological prediction method of karst ground collapse is proposed, and a deterministic prediction model
of soil collapse based on three collapse mechanisms is established. The monitoring, prevention and emergency mea-
sures of karst ground collapse are systematically summarized, and a complete karst ground collapse ideological sys-
tem from theory to practice is formed.

Key words soil—cave type karst ground collapse, hourglass type karst ground collapse, mudflow type karst
ground collapse, collapse prediction, collapse monitoring, collapse prevention, collapse emergency measures
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