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Formation mechanism and risk assessment of debris flow in
Shanggeda gully, Luanchuan county, Henan province
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Abstract; Taking Shanggeda gully in Luanchuan county as research object, this paper analyzed its formation
condition, calculated the dynamic and static mechanical parameters and accessed the risk. The results show
that the average gradient of gully bed and the average slope of mountain slope drop fall within the prone scope
of debris flow. Loose sediments in the channel, artificial cultivated farmland soil and slope collapse provided
source of the debris flow. The abundant prophase rainfall, high rainfall and short duration rainfall intensity are
the inducing factors of the debris flow. The fluid density of the debris flow is 1. 874 g/cm, belongs to viscous
debris flow. The velocity is 3.12 ~ 4.17 m/s, the discharge is 250.97 ~ 345.39 m’/s, and the total
amount rushed out of the debris flow is about 7.45 x 10* m’. Risk assessment is belongs to moderately
dangerous.

Keywords: Shanggeda gully; debris flow; formation condition; characteristic parameter; risk

0 3= TVERI T /KIBIR 1 | 1R Bk A7 25 HE B )5 T B UR 14 5
= B EAR A, T E R 2 R A R s
WATEEAEEIDKAE LR E, CEEE SNERZ—, BAKKEBGEZANE LK,

KB 2016-01-15; &€iTHHA: 2016-01-20

EEWA : WA E L RET 2011 428 PUACH 3 #Us BT H (2011 - 622 - 23)

SE—EE: BRME T (1987-), B, W s WA, 1, PR, 32 28T 58 O [ Sy H BT K FE 3 AT T Al L S50 AR A BB AR L E-mail
andycoyl @ 163. com



54

T [ e 5K S B iR SRR - 45 -

Il 1 XAy 28 B A R R T R o s M LA 2204 Y 4
SR AR Bl Z2 b HL I R P, B
IR L AR, 3 iR, NP BF A 21 0.6 /7, ik A
NI —IK—4r " 2Z 4o B BF L BE IR0, Rk
JE& IR T AU 3 SE T BEOMRTT e S S A BRAT O A
MR Wt , BN R oK /22 25 FERR MR 7E N 35
Sl CE e R I b R e — 2%
RUBG YR , 24 M e RTE VA T8 P R T B A8 2 R B T
BRI AR M, 7 T A T BRAS A AR IR A T S T E Y
LK BE ST, NS 3G 1 e A1 U i 4 R . 2010 4
7TH24 H RN E B EFE-BRWN, BRI EL
LR 2P S I 3. A (N (2 ch ol DS 1
LIZE AR — A NG Bk T A A, A
TR HA I A B2 R A AT AR
T FURRAE 2 80, 9 X L EAT FE B8 BEPEAR , ) o 4 )i U8
A1 7 B I K AR

1 LEEAQRABRERFY

EIZEIWALT AR B AR 15 4, )8 T
W R H A AL 0. 17 km®, P KL 1 km , £
PR A 85% ,F T /n B ULIE 1, 2010 427 J 24 H,
20 TR R, b2 B TR B R P T, R A U ) B
MR IE O, e B AR I 2 T, R B AT U A I R AR Y
Drsig s

Bl tEEAFEREERRYT - 247 RARDESH
Fig.1 Schematic plan of Shanggeda gully and the distribution

of material sources for “7 - 24” debris flow
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Fig.2 Loose sediments in the channel of Shanggeda gully
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Fig.3 Typical picture and schematic diagram of

the scarp in Shanggeda gully
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Fig.4 Collapsed and slid material in Shanggeda gully
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Fig. 6 Typical picture of debris flow fan in Shanggeda gully
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Table 1 Calculation results of the velocity of debris flow
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Table 2 Calculation results of the discharge of debris flow

WIS W B/ m® PR (mes ™) W/ (m s

Wi 1 80. 54 3.12 250.97
W I 2 82. 80 4.17 345. 39
2.4 —WRERY T o
— PR R A A
Q = KTQ, (4)
X Q—— IR A SR/ m’
T—e APt /s, A U7 X4 1 B &5 0 A 7
A JE B E
K—— it 35k i AUE IE & %0, B 0. 202,
— U A AL i ) [ AR ) A
Qv = 0y, =y Cyy =y (5)
A, Q, ——WIR AW FE A FER/m’;

Q _—Yj_’\%E?jﬁ,E’\%/mS 5
y, —RAMEHRE/ (g/em’) ;5



- 48 - WIS < , 45 < 0T R 28 1] B b 92 98 1R P8 A T e TR I A8 G B T

2016 4F

y, — KHIZEHE/(g/em’);
vy —— BB R AT/ (g/em’) |
MR A5, Q. WM AN W i oF M, LR
T — W E R R oh B2 7,45 x10°

3 RAREREITEM

LIZIEWST - 247 R TR R IR o BB
o AERATY IR AT T 20 B B, AR SO LR AR U8 A T A 2
PGB VAT A o T [ 8 A I A B BE 0 3 A7 452 28 1
X7 b R R A R AR RS R A e
PEAT TR o ANSOR I AR 75 1 AT G I8 B PP

X Ay ARAEAL Ny
R,=0.29M +0.29F +0.14 S, +0.09 S, +0.06 S,
+0.11 8, +0.03 S, (6)

PRG54 2K

R,=0.103M +0.143F +0.070 S, + 0.068 S, +
0.149 S, +0.057 S, +0. 169 S, +0. 085 S, +0. 155 S,

(7)

KR, —RATERJE

M—— A1 L

F—— A PR

S, — EWKE;

Sy —— i S e RAH R 35 2

Se —— Ik I

S, ——F IR Hh R AL

S, i HBC ] AR 4 i

Sy — AN B B

S, — MW %

e A1 i F I PR 5 2 B A e W Sck [ 12 ], Bk
LR 3, EREERSHBENER R B
fal (0 ~0.35) , frfE fa & (0.35 ~0.60) , /& B fa [
(0.60 ~0.85) ,HE G (0.85~1),

®3 EREFRERE

Table 3 Risk factors and their values
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