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internal erosion caves in fractured loess
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Abstract: The formation mechanism of caves in fissured loess at the edge of the loess platform plateau is complex
and is closely related to the occurrence of geological hazards such as landslides, which pose a serious threat to the
production and life of people in this region. To address the scientific problem of how internal erosion caves are
formed in the fissured loess, four sets of experiments on the formation mechanism of internal erosion caves in
loess under different initial fissure opening conditions are carried out using the visualisation of the internal erosion
caves formation mechanism model of the fissured loess in the South Plateau of Jingyang as a reference. The results
show that the development process from the fractured loess to the internal erosion of caves under water flowing

erosion can be divided into three stages, including the hydraulic erosion stage, the infiltration and erosion stage
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and the gravity collapse stage. The formation mechanism of the internal erosion caves in the fractured loess can be

summarized as follows: Softening and sputtering, scouring and widening, erosion and cavitation, and collapsing by

gravity. The development rate of seepage erosion in the fractured loess is reflected by the sediment quantity and

transport characteristics, which can be divided into the rapid erosion stage, the fluctuation reduction stage and the

slow and stable erosion stage. The fracture opening, the erodibility of loess and the ultimate groove depth are

important factors affecting the formation of internal erosion caves in the fractured loess. The research results

provide theoretical support to further reveal the disaster-causing effects of loess internal erosion.

Keywords: fractured loess; internal erosion; caves; formation mechanism; model experiment

b R K Y 24 B A R Y B BR AR K A B
23 4 BRURE T P A B T B AR Y, 7RIS I R
A 2B S Ak B — R B 0 M BT R T ——
TR 7, B A AR g U R SRR B B
T A T R F AR Y, MRS SR T R
Yoo AR AR ML T FE D, 45+ B IEME A TE AR
WA T E R T AR, 2013 4F 6 10 H
AT B T A5 VA B B G D O AN T L AR 24 2.6
10° m’, ¥ 3 i 25 305 m, B SR Bk HL 24 2.7 ha, 45 2 HbJ®
ERR 7 AR NS0 k175 O e w1 18 A
A, 42 g T 0z T 2 v R A B A I 5K R Rl R it
2 AR HLAA I T2 2 25 5 30 AR AL 3 T
S8, o T T SRR N A PN e A I OV el G
JI B LTI S W AR AR U, T W R IR A i
Jiti %2 4 . 94, 2020 4 1L PG 3k #3350 m Y LY
EH AN WM, SEEEERIL T, X
an, Bl vk v 4 P 2 41 0 5 R W R S VR R 1T
B O I, B2 R KR I, T L+
I 7R ok ML 3R G T By 9 U I R ] 5% L il 1% it 4 4
) S B I AT, o) A 3 OV e L BT SR TR A Y LA
o3 E B R RS R

Bl 4 BR AR W, A i 9% F SRR, B 1B
IR LSV S S @& VR PN (P F I EANES
TR B A O g ) Y RS BN
WA . K O RGBS AR ) MoK 8 ) %
P, FE BRI R B R T, TR R T
FABE LB WA, AL T AL B S
SEREAIUOT I 5RO AR A A 8 it R i 56 I B L
TEPRBNE R s FRK S | i 0 i e v Ak B v
SRR R, B, YT R 2 5 R A G K 4
BB HH, WX B R R S B S E R AL
UeAb, 8 + 5Kl it & kAR R AL RN R VR S AR
GIK LA G B, S R R B 0
TN TH T A B RO DR () ) B B, DA (1A E T

o A R o AR 02, S HR AL A R S A e it T
IO NGB, e E T B A R A AR B 58 T K A ELAR
I, S B K IR MR EE K & 18, 2 10052 i R
WML 13, e G BRI R AR AR, TRt
R v et e A A B HoK E A EARE R 2%, R 8H
T 1) 925 X e A e I P A5 o e IR 5 ek
R TTRR AT A RO o W PR A 56 R AT 5 LB
6 B B TR LB U L R B B e N €
1 6 1 98 v b AT 9 K 22 2 AASE AR v A T AL )
B T DT SER B, AN BE B LIS Ui v i A TR
PR ARV Tt i) oA e S AL AR, 1T H A T B
U VR ol e A TP O LS B ) A B Y TR

N T R ANRBEE B B R S e LA T W
AN KL, L3RS FH g 0 58 i 2 Bt v o 8 o ] O F 5
Xt g, SR A FE BT A 2B B A 8 I v p L B ) B
BRI R E, L T B B T ke X
S A i, 2 I ) Y B R R A ) B v i O
Bl A HE R, U BE 4 RO W) 46 T R B 2 B
2B, LAMEHIE TS — i Wit i A5 1F R A TR0 R O 2 28 Bt )
TR Y A S AR, A B 2 Y B R i o ke O
(AR 1) 2 BB BORR AR, 4545 45 B BUIR s A2 Rk 4 22
PRUE T W b i 7R UL . A TR S0 9 — 2D 4R
R PR A5 T 2B B A v i Ry IR L B
HAT— 2 LB E AR 2 T

1 ARRXELHEMBRENNE SR

F 5T X 0 458 2+ 2 B 03 e 3 A ok R Y
& BH 5 PG 5 WS % . R HE R A TR A
e PH BB N AR AT 5, 2 TE G B A I Y B2 AR
Ty o YR TE RS RO BN mE 3T S, Kk
27.1 km, 35 18 FF [, HoPE F-30, Y5 0 R 2 10 ~ 15 m
) g S 4, R RE S, THARAE, AU
BV S AR I 2 B, 2 K W HE AR VR PH R
Y3 T A RIS %) B W R A, H v O i



- 160 - 7K SC Ml J5T T b 5

55 6 1

Ji G BABE RV TR X R, R T R B
PO R it AR A R G i B AR A R, R
PH e Y52 V5 Jik O T B S % R B AT R a2 A R il X
(K1) MEKEAR—, — T 100 m, 90% Vi L
S48 K B AEIEYE I 30 m DA AT, 2448 T3 TR/
F 30 cm, PO HE /N T 40 em®Y . Y5 TR R ¢ 2
S PR B A, W LR A —, /NE 10 em, KB
KO PREEA 22 K, A2 i R v R B — A TR A
3.9 m A BRI 7T, DL 1(b) o AT 22 Ak ik i) 7 BE
AT DL T AT 1 7K 3 e R R 30, 2 B R AR TR AT R A7 A
IR, LB 1(c) o A A2l ¢ L 5 Hp 2k
AR R AT, T 8, W 1(d) . B
AR M N, AT D K ) 9 3 B A (8] 1e), I BE AT
DLPEAIRIE o 5 4 B A TF42 -l e 3R, 24 B PR 3 72
AR GG VD HHERRY), 31X 54 R W R U
T 7 B 1 DG B4 ) PR 30,

WREE3.9m

.

(b) fe+3k

(d) #AHF
B 1 EPARRIR I SR RAERE MR T
Fig.1 Typical cracks and sinkholes at the edge of the Jingyang

(c) MUEEf

Southern Platform Plateau

2 RIEEIT
2.1 iRE R
DLV PH B 305 D6 G W % 5 2% Qs 8% = ik - 4, E
PrAMNRE Q, &+, EE N H AKX T, i3 2 mm Fr i
TR . TR SRR 1 s,
*1 tHEMYESHE

Table 1 Basic physical parameters of the soil sample
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Fig.3 Formation and evolution curve of the sinkhole
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Fig. 4 Morphological characteristics of the sinkhole at the hydraulic erosion stage
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Fig. 5 Morphological characteristics of the sinkhole at the gravity collapse stage
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Fig. 6 Changes of sediment concentration with time
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