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Development characteristics and kinematic characteristic of debris flow

in Maojia gully, Kangding-Xinduqiao Expressway

BAI Jinzhao', HU Xiewen'?, FENG Xiao', HE Kun', ZHOU Ruichen', XI Chuanjie'

(1. Faculty of Geosciences and Environment Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031,
China; 2. State-Province Joint Engineering Laboratory of Spatial Information Technology for High-Speed Railway Safety
(Southwest Jiaotong University), Chengdu, Sichuan 610031, China)

Abstract: Maojia gully is located in the high mountain canyon area of the western Sichuan and eastern Xizang transportation
corridor, with strong terrain cutting, steep mountains, large reserves and wide distribution of loose material sources in gully, and
frequent short-term heavy rainfall, which has the possibility of large-scale debris flow disasters. The comparison scheme of the
proposed Kangding to Xinduqiao Expressway route selection needs to pass through Maojia gully, and the debris flow becomes
an important factor controlling the geological route selection. In this paper, the morphological parameters of Maojia gully and

its two large branches gullies were obtained by field investigation, remote sensing interpretation and GIS technology. By using
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the stormwater correction method, Matlab and Python were used to reveal the kinematic characteristic of debris flow, such as

flow rate, velocity, depth of debris flow and overall impact force of debris flow in different parts of the channel and different

rainfall frequencies, and systematically evaluated the level of threat of the two route selection schemes of Kangding —

Xinduqgiao Expressway by debris flow outbreak. The results show that when the rainfall frequency P=1%, Flow rate increases of

20.8% to 122.9% at the plugging and collapse points, the flow rate of N3 line 1# bridge (K line 1# bridge), N3 line 2# bridge
and K line 2# bridge are 203.71, 298.34, 148.73 m’/s, and the affected height is 12.06, 12.18, 11.64 m, respectively. There is a

risk that the piers of the 4 bridges will be silted attacked by debris flow impact, and debris flow early warning and management

and protection measures will be vital.

Keywords: wide-gentle channeled debris flow; kinematic characteristic; disaster-prone environment; Kangding-Xindugiao

Expressway
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Fig. 1 Distribution of Maojia gully debris flow basin and the longitudinal section of the trench
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Table 1 Basin characterization parameters of main and
branch ditches basins in Maojia gully

fafg PR AVKkm? VKR km SFIGAIERE %0
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AH3I 475 3.24 223.86
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63 IH 4.84 3.18 235.62
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8#HIIH 6.91 4.53 169.08
OH I 3.13 1.98 228.49
1043074 4.76 242 174.81
11833 6.56 3.20 155.96

2-1#31 5.75 3.69 199.59
2243734 8.67 3.80 189.96
8-1#3734 0.68 0.60 381.43

HRIKER, o sh it —E KR Bk
B —Ab vk, AR B, UK TR ZY 5.7x10° m?, [T
AR T, A B TG K | KR, 5k nT REME

BN, T LUK 5 D AR A7 i T BB /DN . 3T 30a, JERE
i DX F 2 R SR A T 51 R R A A S E 40 kP, PR,
SR R TR AT BRI VR A I B T B A K TR R A
1.3 Yikifg e

T PN T2 R 2 Ry e L e DL B RR B 5 A B
w(yBn5). =& mBFHNRE . AR A (T,
e W ZURAE R, TN A AR e KRR 2,
WA R TINR L E . FFLb kLR E , vkt
YIHERUAR AT T 12 oAb B vk )1 3 3 5 3500 P9 2R DU &
FAHICHE AR P 28 &, A 35 56 DU R 5T 4 (Qp*! ) koK
HERUZ, 2 G i BUZ (Qhee ) | sk BUZ (Qher#!) |
Te A HERZ (Qh ) FI N THLHZE (Qh™) 4% .

R 35 B 1 A e 38 B R, IO E F YR
A SZ: IR E YR S R
U5, URAYIIR . RSN IL R F 294 Lh Wi, Al A IR R
FHig i 2.7x10° m®, Zhfig i 7.7x10° m®, LA 4 Y5 B A DL
A 2,
1.4 AL

A E ViAAE, BRI EIN 40 a KT L KB
A, 1995 AF R B it . 5 SV A HERUE K A



©30 - Hh T B S B R oA AR 55 34

5 0 Tl
i e
S
C

50 FIE
ki

B NW70°
B2 AEnazyiRiRs
Fig. 2 Photos of typical material sources in the gully
HmiE R M I ., 52 Ue A i HEARRR AL, D sl 2 A U
AR (18] 3)

3 RAREINRIE
Fig.3 Traces of debris flows

2 RARNNEFRFM

Ve AT T W YRR B p s )y
SRR VAT UL I B8 B T AR o AR SO TR i
BIEERT FRSEOTE, R ILA 4,

21 IHHESH

WEFE DX A F VG L, AT e 22 200mut,i55w$
e W= R S (W) LS E () i, B R )1 P
M L 3 DO R AR BE BT 1~ 6 h, &R 2
B ny, N J2 2 WA A8 B, n=1+1.2851g(Sp/Hp), ¥

L I
—{maEgires ) [ WEREL ) [0k F }

(Emfag ) (ZEFRC ) ((Ribhxr )
| ] |

v
(BBt Hyp Hyo Hopo Hayp )

[#) 5,20, BHZH =1+12851 ]

L
b L)
TIRFIE R BN 6= T
J3 F4
1<6<30 30<6<100
S
[ IS ][ (r(mf'%ﬁl] gl ]_
m=0.2210°2* m=0.0250"%% 1=3.6F "
| [
v
s =
w g g 0.278F
Y y=1 NREGCE ] %07 oL , -
m. L
o
.
v
LR R AL p=1-1.1 %TO"
. 2

1
FERIE] e =1 T

v
[ AWK 0,0.278y fi F

Gzt ) (HFERED,)
v
’—[ﬁfr%ﬁbﬁ?ﬁiﬁ 0-D(1+9)0, [ it Je—
|

kL ]
— etk v.—o/r0 (VRBiED)
| v
T REERM B He A itk V=MH, 3Jl

c

I 5252 e (V.7 ¢>5%

e<5%

(mm ) (ewn) (eammy, )
1 ]
A 4

[ ALy 14T v ]

B4 shhFSHITERE

Fig. 4 Flow of calculation of kinematic parameters
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Table 4 Dynamic parameters of debris flow at the proposed bridge site
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5 124.57 181.58 91.52

AR/ (m’s™) 2 169.71 247.71 124.28
1 203.71 298.34 148.73

5 4.41 3.05 3.83

WA TS/ (ms™) 2 4.62 3.55 443
1 478 4.06 4.70

5 0.48 1.11 0.36

YA e/ m 2 0.56 1.20 0.44

1 0.89 1.34 0.51
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