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Abstract: Engineering measures such as dams, barrier dams , and guide grooves in certain catchments are
studied extensively in China. However, few studies are reported on control measures mobilization of debris
flow from landslides. An extremely large landslide occurred on September 24, 2008 in Huangtuliang of
Beichuan County, Sichuan Province. This landslide caused a massive debris flow in the downstream 27 dit-
ches, burying the G103 national highway in the Mizoguchi,and blocking the Duba River. In order to pre-
vent the debris flow from happening again, engineering measures and effects valuation were adopted in 27
ditches. The control measures are four shallow bank dams in the midstream of 27 ditch, three shallow
bank dams in the middle of 27 branch ditch, 34.7 m beam embankment at the downstream starting point,
156.4 m row of guide troughs, and 22.1 m diversion dike at the end point. The intersection of the trough
and No.103 national highway is bridge construction across the guide troughs. The overall plan is made for
the treatment of the middle and lower reaches of the river and the role of the various sub-projects is ana-
lysed. Finally, the prevention of debris flow disasters caused by two heavy rainfall events by the use of "
2008-09-24" and "2013-08-07" and "2016-07-21" pverifies the better effect of the 2nd gully debris flow con-
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trol project of the Huangtuliang. This study provides reference for similar landslide debris flow engineering

control.

Key words: debris flow mobilization from landslide;engineering measure;evaluation; Huangtuliang
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Fig.1  Schematic diagram of the relationship between the

Huangtuliang landslide and its three downstream

debris flow channel
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Fig.2 Profile view of 2% debris flow ditch in Huangtuliang
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Table 1 Budgetary statements of reserves for

loose solid substances
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Table 3 Main movement characteristics of 27

debris flow ditch
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" (kKN*m™ ) (me+s ') (m®e+s 1) JEJ/kPa JEF/kN

1 20.51 1.65 8.77
2 20.56 1.67 6.3 70.6
3 20.00 1.58

4 TREPRET

1.1 BiigERSEN

R TR B bR i R B 1 R A
PR I R IR B X T B 103 B S AP

(1) 7% BB 4 B2 Sy my o7 Wy % 3R B TR X DA 52
Jite » PRI I 32 22 R ¥R K W v 4 v v S R

(2) 51X Ve A it i 2SR 3% B JL A A5 AT 1 & 0
BT, Fe R4 2 TR CHE S V28 O D BL & L 25
AR B JE U B A A BT RRAE BT IS T A R AR Y
VA I HE s AN P B .

() Bhia TRk 4 4 vl 5 8 0 & 38 it T 1)
fERE AR,

(DB TR b A IR EE L 5 9 X HH d# &)
AH PRI
4.2 it B

(1) 4% Ml 5 K 5 Y 96 BT R 0 28 1) 465 5 B b
X HEAT AR T e A I I FE B X g
- OWIBEBHN KA ERT B @V A i is B 103
[E3E ; Q2 AbJE R E AT,

(2) 5 I K 8 il HE AR Sl Ve A I i IR L A
6 P B A K AR B R IS B, SR BT 4
SABE VAR CHE K S T B vR T B, DU G B —
PR b 44 s T B ) AR ML A i S H IR A W
T B0k 1 HL 3

COARYIA T E R LA i 18 T U1 5N
F L5 DAHE S O S TR A
4.3 REBAHRIEIT

i Y O RT= & R gD I i W % 1 T o



248 w R B R H R

2019 4

SR PR QR R 27 VR A I N W TR A 0 A 1
10 6 A7 P 3 B R AR Ok 2 HE L 4% T TR it G A A
LA TR LR R R . RA“27 1 il 4
WP 27 S i 3 R R L R IR N R
MK 347 m R LB K 156.4 m HET A &N &
B 220 m SRR HES S 103 FIEM AL R
0T AR RHE A, v i RN Ui G 25 IR B R (A
3,

(D REI 4 RS E T 27 W HiE X g

M0 ) A1 5 i 32,

U 3 JEVREEIUAG BT 27 SO A X i, 0K 3
LR [ R A L IF R R e A U [ A 4 5T [m] gt
Xof ¥ T B — 7 1 e AR T, 2 v T B ) R AR RS
PE. 7 R IIVA R TS 4,

() #HF# A EERARERX, 5K
156.4 m, #ARERTE, DK 34.7 m, &SR E
W, EK 22.1 m,

H#HZERFR LA HFMHES 103 EEMA,
AR PR 32 TR b S

5% (m)

~

B R4E S Ab
e gt M4 il
M 101 JEE b i :
654.00 m

BK22.1m

B3 27 YA Ve RS A A A R
Fig.3 Engineer layout at 27 debris flow ditch in Huangtuliang
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Table 4 Design parameters of dam body for 27
debris flow ditch

Wk 2 B i HRHIE/m WAL K /m TS/ m
TFS®PEM WX 2 9.50 1.2
2R B BHE X P 2 10.20 1.2
3TWEM BHE K P 2 9.5 1.2
AF PRI RE X R 3 12.55 1.5
SCU 5 P S X O 3 14.95 1.5
ST 6% TREEIL P X 2 7.50 1.2
SCUTE A X 2 8.00 1.2
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Table 5 Rainfall contrast before and after the debris flow
¥4 9 7] DIt BE i/ mm  ERY RS 58 /100 m?
2008-09-24 279 2.20
2013-08-07 245 0.63
2016-07-21 204 0.51
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