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Abstract: After the May 12th Wenchuan Earthquake, the rainstorm caused the group debris flow hazards in Longchi Town of
Dujiangy an County, Sichuan Province, which brought a lot of difficulty to the post disaster reconstruction work. The Liquantai
gully debris flow located in Longchi town was selected in the study, and its characteristics were determined through the field irr
vestigation, laboratory analysis, and calculation of static and dynamic parameters of debris flow such as the stress yield, flow
rate, bulk density, and total outflow. The results showed that (1) the Wenchuan Earthquake generated lots of landslides, w hich
were the supply for debris flow, especially under rainstorm conditions; (2) the Liquantai gully debris flow had the features such
as steep channel, large flow, and concealed occurrence; and (3) the bulk density and stress yield of the Liquantai gully debris
flow were large, which can not only cause damages to the infrastructure but also generate secondary disaster such as blocking
river. The results indicated that the engineering measures need to be performed at the elevation range of 1400 to 1600 m, and the
threshold value of precipitation was used for the monitoring and early- warning of the Liquantai gully debris flow.
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Fig. 1 Full view of the of Liquantai gully
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Fig. 2 Geological map of Liquantai gully
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Table 1 The characteristics of zonations of the

Liquantai gully watershed

o TS WREIE VK Bffwn Bemnen MO e PiE
4% BUkm? Jkm BYm FUm o ZEim (%)

0 ¥ 0.32 0.99 1080 1740 660 667
1 BMIX  0.27 0.63 1280 1740 460 730
2 WX 0.02  0.22 1160 1280 120 545
3 HERIX 0.03 0.14 1080 1160 80 571
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Table 2 T he distribution characteristics of landslides in elevation

factor of the Liquantai gully watershed

i/ m AT AR TRAR km? SRR 103 m3
700~ 1000 0.001 4.91
1000~ 1 200 0.012 101. 58
1 200~ 1 400 0.018 162. 83
1400~ 1 600 0.025 237.91
1600~ 1 800 0.011 91.75

2.2 ¥ERF

FRAE T 7 X (¥ Hh 3 45 4E, R Avegis 3 AT 3 B0
T, #3 HH 2 53 IV A AL V0 £ J91 3 A A AN R I 43 R IX ) I
B o> AR AE, W 4 3K 3.

M3 WTLLE M, AR A 40 ~ 607 11 X (0] P9 K =4y
i, FE 2 SR Ve AT VA ¥ B LR A o0 00 3 XA B B A
TS A L o

KRS TR « 103



F12% BETIH - AACKE 5 AR 2014 F 5% 2 8

3
Fig.3 Elevation map of Liquantai gully
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Fig. 4 Slope map of Liquantai gully
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Table 3 The distribution characteristics of landslides

in slope factor of the Liquantai gully watershed
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Table 4 Relationship between the precipitation duration time and

intensity and the initiation of debris flow

AR FFELIF )/ b FY5R/ (mme h™ 1)
Caine (1980)  [= 14. 82D~ 039 1 14. 82
Jibson (1989)  I= 30.53D" %% 1 30. 53

PR (®) T ARTRT AR k m?2
0~ 20 0. 001
2- 30 0. 007
30~ 40 0.014
40~ 50 0. 025
50~ 60 0. 023
> 60 0.011
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Fig.5 Hourly and accumulated precipitation

* 104 » KXHFREIiEHR

TRIRR YR AW 8 13 a3 K/ I P Y AR BE FT LAk 75
mm, i 5T Caine 23013 H 1 14 82 mm F Jibson 231G
) 30 53 mm, BT YR AT K IS BE . T R
A LA R 2 SR R U A K T S A T A4
2.4 YRAT

BN ATEEES 5+ 127 PN FE M 72 X H kiR
BIRZ 4 8 kmo HbRETE BGVF 208 A, A8 45 K IR AR K
W TCHERR T A A VA TE I N, A A SRR A T
AT HEWIR, LK 6.

6

Fig. 6 T he material sources in the debris flow gully
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Fig. 7 T he material sources in the debris flow gully
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Fig. 8 The curve of grain size distribution

3.2 REBREIRE S

IR BREE R A AR — AN IR R S Huk 2 e
IR, Iy WFFUER B, Ve A A E e A e KR FRUE
JE IR S Ve A R R IR N ) 2 AT B )k
%\[101 R

Ty= Y gh sind (2)
T, WA VBN ) ( Pa); ¥ YA WARXT A, V=
Ye— Yo(kg/m3) 5 Yo AV AU TE, 2 000 keg/ m3; Yo HIF
B, Yo~ O(Fl ), Yo= 1 000 kg/m3( K1) ; g b E S
MR, HCQ 81 m/ %50 R W, U5 b A YA s K HERA
JERE, B2 5 mo

R AR (2) T BBV AT RN J) h 4 276 Pa,
AR SR K8 AT 0 IR0 J R 7 388K, R A Ak bR 0T %o o
TR b [ 4 £ 3 Bl
3.3 R AEh HF A

Sh T 2 AR OK PR A T A DA T TR, YR A IR IO
M RS S, YRR R DR T — W gk
ATV B, S WA 5.

5

Table 5 Features of the crosssection, velocity and
dis charge of debris flow
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