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Genesis mechanism and disaster-causing significance of the mud-coated gravel in the Hunshui

gully, Min County, Gansu Province

Abstract: In August 2020, due to the continuous rainfall in southeast Gansu, especially the heavy rainfall
processes, debris flows broke out in the Hunshui gully. The left bank of the Fangjiashan landslide was destabilized
and sliding, seriously threatening the safety of the Chengdu—Lanzhou Railway at the mouth of the gully. Based on
the field investigation results, remote sensing interpretation, and laboratory tests, we studied the mud-coated gravel’
s morphology, mineral composition, and accumulation characteristics, analyzed the geological environment and
mechanism for its formation and discussed its disaster-causing significance. The results show that mud-coated
gravels are distributed in the lower reaches of the circulation area and the accumulation area. It presents a spherical
and multi-layered structure composed of quartz, calcite, clay minerals, etc. Its formation is mainly controlled by
the clay minerals in the Quaternary loess and Paleogene mudstone in the basin. The slow-moving gullies,
landslides, and collapses developed on the bank slope as well as appropriate hydrodynamic conditions, promoted
the formation and autogenesis of the mud-coated gravel. The impact force of debris flow increases with the particle
size of mud-coated gravel, and the critical velocity required for restarting a debris flow is smaller than that of block
rock. Mud-coated gravel is the result of the joint action of the Paleogene mudstone and debris flow, and it can
aggravate the debris flow hazard. Therefore, it is urgent to control the debris flows in the Hunshui gully to ensure

the safe operation of the Chengdu—Lanzhou Railway.
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Fig.2  Fine interpretation of the collapses, landslides and

debris flows in the Hunshui gully basin, showing the distribution

of the mud-coated gravels
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Fig. 3  Distribution, accumulation and morphological structure

of the mud-coated gravels in the Hunshui gully
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Photos of the sampling locations and the mud-coated

gravel samples
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Fig. 5 Content percentage of minerals in the structural layer of the mud-coated gravel

f953.9% (& 5b), B AL I a BRI MU W88
Kb, FREER AT RRERZMHEE, FHita
PSRN NP/ ECE DNPUR e e NS S R SR
Mo TeaaRh# S ROk T A%, dishE
R L0950 B A e AL R TR i)
RGBT K BE 0% U8 A Bk AL B AL
EE T OCHMEMIER (K 5c) . JRALERT T A&
B RfE RLAR B 3G R, 50 sl R R
HASL, VLT J7 i A0 7E TR BP0 0 BE 2 0 ) — i &=
SERAWILS KA LN (K 5d); BEJRE
BRRLARRY BT, BRAMKAOSRKA S RERL D
) TR L s AT P 2y, H SRS I (K Se. 5f),
| SR e IR IS g o (NS s 0 R DR Y 1)
T U Wi R B

SRRUEL, Vet Bk N BAN A B B A L
LA A S B w, By KOr iR
BETREAR, W5 & B 0T Y R R (HM >
HM ., >HM ), 20 Fr 7 I8 AL TR B i 400 4 B B
B Wy 5 R LR AT K B R B AR T
Fe I UUE A Bk L 5T, O U f RO W 28 E T ) T Ak
il WSS R e AU R RIS AR, TR AR KL AR AN
27N (X< I R ER S = R Y 2 ) | IR L1 9
Bl R T 1 5, &6+ 0 ORI A Oy R A
T B A 5 W e, DR I 3 S W o 3R K o ok T A
Xf i B TR AR A S R A B E, W
WA B B AR X R, X e A R R S T e R B T
REMEE .

LU ) B 4% 45 48 03 J2= P B W 2 R
e (B 6), KIMHKME KL TREGHT Y
MRS RS RE A, LY EEAPRIR

BRI SR DA e A o DU SRR
ERNE, THN488%; HK WA A, TN
37.8%; SO TR T.3%; mkasERd, L
H6.3% (Fl 6a)., FEW Y, JALER 1B 5
B2 50 R A R K RS, SR8 A 5 04 £ HH X
BE, PRBEZS5HFMAPME L0 % & &% h
N BN ZE B> (B 6b, 6c), VLA Y)TETR
ALRRIE BT 0 % 1 i A o SR A B T OB AN
SEOVER, (HHR Tk sh b /E R,
ANWTRREAR, U 6L BRI BRI Y e ) B s s,
H IR VE P e T RALER B I K A
K £ i O B AL, (AR A0k S S AR
AR, B A B RN A % D
Femi (Kl 6d, 6e), HIRERUEA FIE I A1 2R KR4
55, UVIEVRALERIE B B R B T R RN 25
FH, AR T IR AR AR K /NI o 1 R T

i bprik, AE )2 m ok ul, HAE A
BRIE ik B2 v 2 45 7 WB L RN 45 5 B HE B RN
AU TR R TS W AR R, O T R A R A R AR
BREABRAEH, FREE B8 K, RAARiE
BTN KA oh ik A R AR B R
I, WCBRE . RS S5 AR P, O U8 A R R AR T B
FE T A
3.3.2 Ra#mPBERR

Ve AL B 1 0 I AL B R O SR AR R DL e XAk
FENYE, A AR R, B8 R
T R AR AE A 5 F — 25 i iA RO SRS X
M KARZ DL R U8 A B R 8] 2 1) 3 4 2 R i
PEAT T X AT

R 1 IR VA IR T2 S WAL 20 X 5



1052 iR https ; //journal. geomech. ac. c¢n 2022

FLyyasE

PR HHAE

d

Ko REHKILEMIPEFHLT WEENNE 21

Fig. 6 Weighted percentage of the clay mineral contents in the structural stratification of mud-coated gravel
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