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Features and Formation Mechanism of Debris Flow in Dabaiyang Gully
in Upper Reaches of Minjiang River

WU Yu-fu, YU Bin, QI Xing, CHU Sheng-ming, LI Li
(State Key Laboratory of Geohazards Prevention and Gevenvironment Protection, Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract: The Dabaiyang gully is located at the Jiaochang epsilon-type structure in the north of Diexi town,
Maoxian County, Sichuan Province, which is in upper reaches of Minjiang River. Two large-scale flow debris
events occurred in the gully in 1935 and 1991, and the flow debris in 1935 was caused by the 1933 Diexi Earth-
quake(M, =7.5) which is huge with peak flow of 557 m’/s. After the analysis of the landform, available loose
materials and water conditions of two tributaries ( Dagou and Xiaogou gullies) in Dabaiyang gully, it was ob-
tained that there are sufficient conditions for the formation of tributary debris flow, which explains the intense
activity of debris flow in the Xiaogou gully: (1)the average longitudinal gradient is 275%oc in the Dagou gully
and 398%c in the Xiaogou gully, and the relative altitude is 2,023 m; (2)the total amount of loose materials is
292,100 m’ in the Dagou gully and 420,100 m’ in the Xiaogou gully, and the source of materials is abundant.
The formation mechanism of debris flow was also analyzed. It reveals that the formation of debris flow caused by
the fire hose effect in the Dagou gully, and by the fire hose effect and the burst of barrage body in the Xiaogou
gully. The flux of historical debris flow was calculated by mud trace investigation method, and the flux of future
debris flow was appropriately forecasted, which provides valuable data for preventing debris flow disaster in
Dabaiyang gully.
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KEGERBA FIRT EWHEERFE S AR
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1 KEHBWTHRERERFERIL

1.1 SR
RKEBBMTFENERERFES KEE,
O H 8 A fR  R 4 103°42732.4", Jb 4 32°04'
59.5", RIRIL—RXF. KEGETKIEFH/PY
&I (EXAKE), K. MNICAEEEN
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Fig 1 Drainage basin of Dabaiyang gully
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BEERFMEEREET, BEMRAR
FIERARNBHESAR—H, HAFTHURER—
B, 20— BRAFTRERE R AHRET /)
B DLSLHERT 20 E—BM B E H 50 F—BH/D,
BUE 2. 1 g/em’, T 100 4E—iB IR A Fi T RE R 59
KAREEZL, DALl 100 F—BHRAFE K 50
F—BHK, BYE2.3 g/em’,

A 78 R 2 iR A IR AR E M E
EZH, HitEreet.

Ty = vy'ghsing (2)
RHP: 7s FRAWERM S, Pas v =y, - v,,
REBRMHMERE, kg/m’; v, YRARAEE,
kg/m’; y, WRBEAE, AKX Py, ~0 kg/nd’,
Ky, =1000 kg/m’; g HENMEE, m/s;
6 HRAFIEBENEEE, (°); h FRARK
BXEREE, m, BAE, 191 FRAKEFE
H2.2gem’, WESRARMGBEABRIERE 1.4
m, HAEPE 8°, 1935 FERAMAEN2.3 g/em’,
PERBARARKIETERE 4 m, HEF 4°,
S0 FE—IBIRA WM EIRM F14 4 199 Pa, 100
B IJe A WL I E ARV ST 6 295 Pa,
4.2 REFEHERAGRAE. RRRAHER

KB RA A TR L& RR
B BB, REERGREYEEAR H
BEmE, —KEARSEREENITE LXK
BV R 5 s B R 4R

D 1/4
V=11(gR)"I| % (3)
5]

Q=VA (4)

W = 0.264TQ (5)
AH: VHRARBEFHRE, m/s; g WEN
boERE, B9.81 m/s’; RAKHER, m; IHR
AR (BIAR) DALLFE; Dy, S I 3t Je v BUkL
FHH/NF 50% BRI RIE, BLT.3 mm; DR
AR R F LLB/NF 10% KPR R 2, B
0.015 mm; A FRAFIHKHER, m’s QK
RAFHWME, m’/s; T HRARIFLAE, B
1800s; WHEAHER, o',

RAAKRKBHHRARKAE. RERLBEY
THEER, /ME 191 FRAFRFERN 132 m'/s,
KA 1935 FERAFFHE N 557 m'/s, KA
B E W 1991 SR A S & 63 011 m®, 1935
FERATEE 264 829 m’; SLHUMIE 1991 ERFA
THEBRERAT.6 Hm’, HEN 1935 FEIRA HHEM
BEA30 7w, BEEAEEHENERSHYA
EFRRBHRAREREER -, RHESA
BEHEERETHEMN, 1935 FHRA RBEHE
BEK 191 FRAKAREL, HEEWT: (1)
1935 ERAMBERBWAV/MEFEE R E, T 1991 4
AT ANMARE; (2)1935 FRARMELELE
1933 £ BE 7.5 ZHBISHTERBAH, KAH
WMETE 1933 FREMBPLTEIUERX (FIES
BXE), AREX, EFEHARENREG
FARBRKRHARS S, Bk, SHREINE
mel & & BB A T b R 52 7R B R B i B R Y TR
ARREBERRBE, HERSBBESKEE,
4.3 GtiRARKRETH

RTRAWMBEHIFE, TRITARFRZG
THREHRAE, WHE I RENE W EH,
HEHERE I RHEANERARHTREITE,
BABFR MR, SRE (g PR
ZWBKTEFM) HHEHEEARRTET /M
WEHRWBIERE, ASEMAEERE, HTR
HTITE

Q. = (1 +$0Q,D, (6)
XH: Q. ARAREEEHERE, m’/s; ¢ HiE
VBERE, ¢=(y.~v.)/ (v, -7.); v. HRA
REE, v. NIEKEE, v, WRA T E &Y HE
TE, M2.7 g/em’; Q, HEWHEHKE; D. K
WERY. BT/MIEEBRAELKB™E, FT
BIEERBELRBEKR, #it, RAMEEK
BRANEHERE, WES iR,

MES ATLLEN, /MNEE P=2%WiZitRE
TR BN 110 m’/s, HAZK 1991 E£RA R
PR 132 m’/s I ; KWH/MAWOEP=1%

®4 XAHB1991 £ 1935 FRAFKRE., HROAH2R
Table 4 Velocity, discharge and volume of debris flows in Dabaiyang gully in the years of 1991 and 1935

WEJRIREE  WrE R R/m I A/m? Dy/mm  Dyp/mm  V/(m/s) Q/(m’/s) W/m’
1991 4 Nga 1.06 0.123 16 7.3 0.015 8.3 132 63 011
1935 4 BRI 1.90 0. 141 43 7.3 0.015 1.6 557 264 829
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5 xaHaRARGERETESE
Table 5 Computation data of debris flow peak flow in

Dabaiyang gully
RE/ / /
wa BFOBE 5 e W O
% (g/cem’) (m°/s) (m’/s)
5 2.1 1.5 2.83 17.6 75
X%
. . 3.40 22.1
WO 2 2.2 1.8 135
1 2.3 2.0 4.25 25.7 218
5 2.1 2.0 2.83 10.2 57
N
A 3 . 2. 1
%o 2 2.2 2.5 3.40 12.8 10
1 2.3 2.8 4.25 14.9 178

A IS A I B B IN{E 2 396 m*/s, I 1935 £/
A TR 557 m’/s B/h—25, XRHF 1935 F
RAMZ 1933 FBREMBHZ WA R ERKH
R, ERENARERE, BILX, MEEP
=1% WEHEEREEMEEBEL TR EE
Mo FTEL, AMBETTEMRITRAREERR
BT, Rt 20 £—#. 50 F£—&M 100 F—
BHABHERE RIEHERKESHHR 132 m'/s,
245 m*/s. 396 m’/s,

5 &

(DY KABHERZXERAGHE, AEW -HE
REMRARS, BF 1935 F., 191 £LEIH
KERAER AR, HA 1935 FRAWZ 1933 F
BEBEEW, AEIRK, RAHRMKERL S5
m’/s, g 100 4£—iB, 1991 LER A KK & 132
m’/s, X 50 F—if,

(2) KRABATEE& X R W TRA TR
RAHK, BRICAXAEHTZIRKHBEER

G)KBBEREMIEEEN, WEAFEK,
H ARG EF LR 275%0, /NEH 398%o,
WA E L2 023 m, WBAYVEEE, BE
YRk 74.08 F m’, W KEABHBETKREARKMZE
RRALT B M I AR R4

(4 EMEEYMERENER, KABHEEX
BRARMEBRNFECEREEZR, KBRAHREA

REBLHBIKERN" B E, MIRAR
2R DU T B 7K B RN g B 1 3B 2 A 15t 2 U B
PR IE LB #R 8 P 8B

(5) B LhiRAFBERLTBEMELITES
FMRARSEX L, RETHERARKAE,
HXMEHRARRER T EHASEN R, ®iTH
KEABARAREERELEP =5% . 2% ., 1%}
43304 132 m'/s, 245 m*/s, 396 m*/s,
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