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Abstract: On August 17, 2020, debris flows successively occurred in four ravines along the main stream of Yazhezaozu

Village, Pingwu County, Sichuan Province. This event resulted in multiple collapses and interruptions along the G247 national
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highway, and extensive damage to the Jiumian expressway project site and laborer residences, among other areas. A significant
volume of driftwood carried by the debris flow converged into the main stream, leading to the blockage of downstream road
bridges and culverts, causing backflow and village flooding, thereby exacerbating the disaster risk. To prevent similar disasters
in the future, post-disaster investigations using field surveys and remote sensing interpretations explored the characteristics of
this debris flow disaster's risk. A primary focus was placed on analyzing the risk amplification effect caused by blockages in
main stream road bridges and culverts due to debris flow. The results indicated: (1) The ‘8.17” debris flow in Yazhezaozu
Village was a low-frequency, large-scale, rare, and extensive group occurrence, with an eruption frequency of approximately
once every 50 years. The debris flows in Azu Gully and Zapai Gully were extremely large-scale, while Mashizha No. 3 Gully
and Duobu River No. 5 Gully were large-scale, with an affected debris fan area of about 16.66x10* square meters. (2) Improper
layout of main stream road bridges and culverts resulted in the blockages of driftwood carried by the debris flow, forming
dammed bodies, increasing the affected area by 16.78x10* square meters, and enlarging the risk range by about 1-fold. (3) In
well-vegetated, moist mountainous areas, when constructing main stream road bridges and culverts, it is advisable to
appropriately increase the axial spacing between bridge piers, allowing for a certain width and operational space in the river
channel. This will prevent the amplification of debris flow disaster risks caused by driftwood blockages. This study aims to

provide guidance for the reasonable planning of main stream road bridges and culverts in similar mountainous areas and

relevant prevention and early warning of debris flows.

Keywords: debris flow; bridges and culverts; driftwood; blockage; risk
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Fig. 2 Annual average monthly rainfall in Pingwu County
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Table 2 Calculation results of storm flood method related parameters in four debris flow gullies in the study area

Widk Pl% v v/h n s/(mm-h™") D Qu/(m’-s™") 0./(ms™) 0/(10*m*) Oon/(10* m*)

1 0.91 0.97 0.8 59.20 2.8 63.26 302.82 19.19 791

FA[3EL74) 2 0.90 1.01 0.8 51.60 2.6 52.35 232.71 14.74 6.08

5 0.87 1.08 0.79 42.00 24 39.16 160.70 10.18 420

1 0.94 1.07 0.8 59.20 2.8 35.57 174.58 8.30 3.57

A= 2 0.93 1.12 0.8 51.60 2.6 29.61 134.97 6.41 2.76
5 0.91 1.19 0.79 42.00 24 22.41 94.27 4.48 1.93

1 0.94 0.90 0.8 59.20 28 30.42 140.24 6.66 2.63

ZFRNI] F 2 2 0.93 0.94 0.8 51.60 2.6 25.33 108.46 5.15 2.03
5 0.92 1.00 0.79 42.00 24 19.19 75.84 3.60 1.42

1 0.93 1.58 0.8 59.20 28 65.48 282.62 17.91 6.30

Ze kT 2 0.92 1.65 0.8 51.60 2.6 54.50 218.44 13.84 4.87

5 0.90 1.76 0.79 42.00 24 41.17 152.30 9.65 3.39
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Table 3 Calculation results of morphological survey method related parameters in four debris flow gullies in the study area

s x/% ye/(grem™) R/m W, /m? Ve/(m-s™) 0./(m?-s™) Q'/(10* m?) 0,,/(10* m*)
[y eEREa) 1.15 1.68 2.0 41.00 8.40 344.39 16.37 6.79
MAFHL=5H 1.37 1.71 22 16.28 9.64 156.86 7.45 3.20
R NI R=at] 0.82 1.65 1.7 13.86 8.77 121.47 5.77 227
A 0.52 1.61 2.0 21.76 8.51 185.18 11.73 4.12
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Fig. 4 Comparison of accumulation fan positions in Azu debris flow gully before and after the disaster
H4.45x10° m’, Hofe X R ERON LA m s R 9. 3000 T30 (3K 4) o YR AR Ve A i HL A B R R Y
PEE UL R A SRR L . YRR R YRR A TRK Rz BE S Mih i Jg, Ve R sl B RN W i fl
TR T 4 ABCT, U T H I AR AP R IS I RAR O AR Y, R D R O, B R B BN



126 - Hh [ M T KCE 5 B I A A 55
F4 PREX 4 ZRARDERBRFEREENSR
Table 4 Characteristics and vulnerable objects of accumulation fans in four debris flow gullies in the study area
ik HER A AR/ (10% m?) SR HERBUR S /m HERABY(10* m?) FEEEXL

[IgiEha) 5.95 2.5 14.88 TS R I F SR . T AR AN TG
ROHL=5 3.14 1.5 4.72 G247/H i
ZFAMNIT IS 343 1.3 4.45 JUER TR S FEA, . BRI R 1 3

ZAlEi 4.14 23 9.52 G247[EIE | R LA w4 1 R

Wi, 4 A5V WA 23 A 7E TR PO, B A PR A R
G PRSI I L A AR A

AR Bl o 1 1 5 R T ) 2 SRR A R (B 5) LU
L8565 S pr i A O, P U o A A J2 3T
J& PR B T TS 2E, NI, TR HEZE ) St

DL KOO T U R . IEFEOL T, 4 A58 A1
FEFCHER U i B N A G T, 32 9B 16.66x
10* m*, (HSEBRIE I 1 2O M Ye A iR T
T SRR U [ A 32 A Ah, S BB A1 B S 2 HE VA Y 11 2
300 m Ak AR IR QLI 32 1 RN (18] 5)

x5 RAEREAEXSHESHTEER

Table 5 Related parameters and calculation results of debris flow blocking river
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Fig.5 Schematic diagram of disaster scope in the study area
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Fig. 6 Schematic diagram of village inundation due to backwater from main stream bridges and culverts blockage
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Fig. 7 Location of road bridges and culverts with respect to main river
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Fig. 8 Driftwood accumulated in debris flow gully during field survey
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Fig. 9 Comparison of vegetation coverage in four debris flow gullies
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