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Blocking effect of debris flow in the segment of bayonet terrain: A case
study at the Huatoujian gulley of Shefang, Sichuan

HUANG Jie', DANG Chao'?
(1. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area, Ministry of Education, Yichang, Hubei 443002,
China; 2. College of Civil Engineering & Architecture, Three Gorges University, Yichang, Hubei 443002, China)

Abstract: The temporary block-breach phenomena tend to occurrence when debris flows run throng bayonet segment,
accompanying with instant scale-amplified effect. By the way of field investigations as well as indoor flume tests, the influence
factors and formation mechanisms of the block-breach effect were studied herein. Results showed that the flow amplification
caused by the blocking effect of debris flow or the flow attenuation caused by the accumulation of solid materials in the bayonet
segments, were related to the geometric conditions of the bayonet, the debris flow fluid and trench features, and whether there
was additional loose material . The existence of bayonet was mostly a positive factor for the flow attenuation of debris flow, and
whether there was the addition of loose materials was the key factor for the blocking effect of debris flow in bayonet segments.
This study provided theoretical significance and application prospects for understanding the motional and deposited regularities

of debris flow in where micro-topography abruptly changed, and improving the technical regulations of natural hazard
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prevention and mitigation.

Keywords: debris flow; bayonet; flume test; blocking effect; geo-hazard prevention and mitigation

il

0 35

SR FERN AR e A s Bl B R — AR LI IR,
e i A 2 DL SO IRELBE iz g, R i
(R R LA IRBE A7, 8 = A T A s R M, 3%
AR, VA U 2 AR T L R Y DY i AR
ARV = WA R el 6 A DA S 7 A BB I AIONE, L RN
M 2 A ¥ 30 R R O S B T R 4 10 P )1 M R DA
Ji o VA P R U R A RV RE A W I R R TR
AR R T MBS, V8 A I BT RO i 3, e Y
B FE Z 00 L R S 3 KT, Je A Tk 2E R AORUE
Bl 1~ 2.5 88 K3 2.0 ~ 558, fEiH B R4 BT A T2
Vvt i 2 B, S AR I I SE R BUIUE = D BUE
1.5, e KAE P 3k 4.0 DL b RS AE0 SRR I Ve A1 i i %€
FRBOE 3 4R 5 ) T SR R 45 T A o S B 2,
T4 B AR Vi R ZE R B Y5t ke L) R 3 T R R T U R
3500 S 5 B0 A U % A B U5 550 AR RIS B R P A 0
HZEV, FAh, w4 W TRATRICAS R DA E A
FE L2 U A U AR I G B R R U 0, 3l JLAR LA
K, A2 TE AR X S RSO, B H = A ) U R R B
HEATRIFZERO 21, DAl R B e A T i S U L H P
RAF B B LA UR AT T G X YR A I B T8 N A S )
07 T B T HEE T AR BRI .

RAR VAT P IE T8 Ry — F 50 3 550 BB, 56 75 A [
(b A, TR AR 1 5 Bl iR B, P R A 1] )
FE 5, AR TR ORISR Y . A
(R 1 HUE RRAE, B85 51 & oA i it SR 4 2 5 Tt e
G2, I 7= A Y8 A0 900 It a2 RS 22~ 2, e A 3t 3 1Y
foFH W NN E . Je A s % R BUR RIEE A S
SN R IE S B, R R A TR B IR TR AR e R

BET7 AR A R B R S . AT AL TR AR A
VAR F 9 2204 g e A1 b FERE I (940 5 ik 3, B W
BRI, RF BV AL, Jé A1 8018 SRR
AR AR O AR A5 %0 11 35158 5800 il d 98 2 B 5
i, S B A A R A AR B B AN E A, A5
WA B TR BCR 51174 4.

3P g AR AR I T 1k, RN R R e
FIPEATFLRFAE A F T, YA I K R 3 il 5 2 A, 2
B 11 B A Pt TR RN, X T 58 35 e A1 Bl K
TR LA TR, $i e X e A It iz sl R ARG R A A AT, H
A H B BRSSO R

1 SRARF ORI T

1.1 MR A e
111 RE5KICEN

AT 0U )1 Z 30 KD il X, J@ S #4 1
T 2 RV, DX PN A A B A AR A 2 R . VAR
SRR W, WES ., BEZRW,;
SIRBEIR R, ZHEABAN; LK, [RACH B>, BH
G VRS AR K E LA

FRA AT T A 3 2 AE IR, X P AR 2R,
R 13.6 °Co BN 1 H, PR 3.7 °C, Wi fIk
KR8 °C(1984 47 ); f iy 7—8 H, P34l 23 °C,
e i fie e AR 35.5 °C (1996 4F ) . 4R A e K%K
1o 254.36 mm, 24 /MK i 4.49 mm(F 1),
ARV R K B 938.9 mm. FRAERETN Z4E P TE 5—8 H,
7 RAERRIK Y 76% . R4 FOAR SR $45), Je i Bt
TR, HLBE D S 2, BT S ] e, Ll X R R
PR IX I R R 25

F1 W ESEFHABRKESEITFR1971—2002 £)
Table 1 Statistical table of annual average monthly precipitation in Shifang City (1971—2002)

At 1 2 3 4 5 6 7 8 9 10 11 12
KK H/mm 11.85 20.34 44.58 75.81 114.67 254.36 202.44 141.69 36.31 15.77 4.49 11.85
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Table 2 Calculation table of rain intensity values at different frequencies in the study area
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/mm R R /mm mm R R /mm /mm R R /mm mm R R /mm
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Fig. 1 Graph of the test apparatus

HERHAR - 7 T T8, A 3K 50 em M IE TR,
1= 80 cm, HRFAE L H 15 B i KT BE 20 em (1] 1] 51t
GG KAGAHEE, AR e ), R HEEMATR 150 L
63/ QR I IR S LY SR Ak 7/E S O =00 N N1 = M4
AR

T 50 KA A F R, Sk ST 4K Ak B 3 KR, K
4.5 m, W TE 5 40 cm, 95 30 cm, SAIE AT i TR TE
6° ~ 12022 [A] I, ZKAE & 11 30457 3 00 D0 i T RO 4% 44K, 3
W EEAER LI SR A R s s B

LK 7 TR, MK 80 em. FE 80 cm., 1 60 cm
A fE 7K L, FH LSO e A T HERRUAA

HERLAE S AR K b 3 i K 7 A5 RS e Sk A8 Ak, IF:
B BUR N GARE s I e NS 1 W B R e A/ B s R
/(L) WA TR, O/(L-s™) R i .

1.3 R HBA A

R R SR FH TR BE VR, (8 AT EL i R A TR

FIEE, RGP ILHAIET 3P AFRIESKH RO, B



2023 4E

BN, S RO B i ZERN AT —— LAVI N AR Sk S8 A YA I 1) 51 -

VIERHB . HIERBOABIE A, IR R H 5 (w)
FMEAR (o) FE R E R RN, R B LUK b 23 R A
BT KA AR E 13 4k
1.4 Yo i iaURE ) B il

Ve A A B A AL A C ] = 2 2 B2 2011 4R
4 FPAS ) e A HE B 09 G L REAE, JF 4 BE 1 2 100 1Y
JUARTAEARUE: e REA T 475805 7% S BN UK R e 1) i 2 tE 5
SITE AR, 1250 3 BORZ A% /N T 20 mm #8434 7
BRE; RIS T R 6 vh BE 8 B dag b SO A S OR 1Y
SHIETNIE Shad B, X AN [RPRLAR 2L A6 8 V0 B0 20 Sl 1A 7
IR e iR ) 25 E R PR B, 1 R
FHR BRI REb I BE h e an &l 2 PR .

100 ¢
~~~~~~~~~ Dy=1.734 mm
80 - D4=3.458 mm
SN ---- Dy=5.264 mm
= ool
& 60
2 d0f
Bk
20
0 s L L n
0.001 0.01 0.1 1 10 100

it /mm
2 ISR RELE
Fig. 2 Sands grading used in the tests

1.5 gk AP R

F KRS, A U AE RUR [R5 R i e
VL, 18 3 A [ BT 25 TR A 3 A 3 T8t i 545 i B
KA o IRE IR

O HE T2 R BC 5 e A 3 25 5, 40 50l % A A b 5
IR HEATARE, 3 B FEL TR 4y, SR 5 8 A o T L
R

QIR KAl i 283X 0 19 115

OUER U A T AR 5 10 %

@ e ABEE R E, 43T BV 8 e A 10 32 3

a. TR0 T 4R A B B AR AL s il i gl A, LA
HIRA IR, Jo kit d R A, IHC RV shid 725

b. fifi R BEAZ AL AR A 8 % 5 7K b 4 7K A3 A%
PELAIRAS VR A T A il A, JF T AR B A 3
L RESEA TR LA AT

c. T & 7K A8 P e A R Y o PRI i, B2 T 42 H v
PR R E

d. KR P A e A i e R R A T BB, 3% 4K

=M.

OFERBKME R E RO, HEDa—d;

@ HAA I 4, EEO—O).,

O BRI B B N 2020 4F 6 H PR &
2021 4F 10 H, 7R 9 41 31 k. Hh R Oxtie
R 6 I (SY0-1—SY0-6), 150 8 4H 25 Wk, &4
YOI SHN R 3 Fos . Hh RS RS (w) . R
AP M (a) WRAER) ., KOKEL) ., ok H (E R
1#(Dgo) Ve A TRATE (v) « FABIIIE (V) o

2 FOBRAREREENTMESR

R OB A WIS Bl AR S R E B LB
A Ve AR L S A SR R BT R, SR
3 3 B DR ARG 0 vk, R Bk R R R BRI
a8 S HEBUGS R RS
21 ROJUES

RA AR OB, A RNZESPRE S SR E
AR B EAE, H5 R FUEASRR O R A BRI
Kbk
2.1.1 PRI

Te At i 2e R 1 Beit, i T 1A A i W AR )N, 7R
R E A2 i B4, ABAE R 1B b K a HEAR
MV A TR AT, AR K TR,

VAR, I B RIS sl R )5,
A1 AR 0T S IR o, A e A A G
A FIE R OB, BT B3 0 (K 3) . N T
TG A T R B i AR RN, i TG S5
Tt 0,

O = Opo/ Oyi (D
e QT AR Y8 A7 SRR I B/ (Los ™)
O — KM WL TR (AR B/ (Les ™) o

AN TR A B R 101 %8 A 9L 8 A R 11 R e {9
FIs A BT AN ], JETE R & EL 0.512 ~ 0.765, VIE &
F i 5 L 0.534 ~ 0.844, B5JE R H i & L 0.788 ~ 0.909.
[, g0 25 R R W, R 0 B A R R A S R D
T T ) SRS SR R UM S AR B 11 b DR TR AR X L i
T AR 7 AR R K, VR A I A e R R v, Tl
KL KRR (K 4):

0, = —0.954, +1.26,R* = 0.94 (2
Ax
A=1-— (3
AE
. A; RO RA R,




- 52 - o Hb R K 5 B IA iR %31
3 WAL LHR
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