Vol. 27 No. 2
Apr. 2012

5527 5 2 ) %ok 2
2012 44 J JOURNAL OF CATASTROPHOLOGY

ARV EHSER ST AERENARRE

AR, RAR, AR, BaE
(LRI AT, BT K0P 410004 2. shIEREBORABILALICH SIRBEFER, 1)1 R 610041)

B OE: HESRRIOWIR B I TRRE, I R e NI, RO i HE S BRSO . H AT N
BUATHLTE P BA & T HE SR BUE DU A MISE AR, BB SR B i M TR s A A . S8 Tt
SrHT T HE A A RO, X B I — LEHE A R R A AT T AT R, R T B R TR
B NV Stk 0 R AR A A HE S B B IR 50k o IRTTIAAERE (22) ¥ () v B BV ARV A AL 1
V EUHE AR S A B AT TR, B SAE 2 Z T 2011 4E 6 H 17 HARRIR BT I YR A1 5
%, UUNZINIESERCR R, WSRO S TS %

KR A AR WRRE
RESES: P642.23  NEARER: A

0 5|7

HES R U A 010 B A ) — 0 B B AR
— RO AR T R AT U VA HE AR DX AN Tk s A
WIE, FEGE PR, W IE e HE
Tkt K s Ue A P A AR, 2 T PR AR XA A
B L R AR 4 S 2 Y A U A A
PAFE B s it it 9 9 A1 30 HE 5 TR S AS 2 i bk
UKL IE B, HAREE, T RA
WMAEARER, WA EAARARK B2 R R R,
Je A TiHE T rp m v v B A% R R BRI R R, A
FHHE A 1 BT — e K s — BB VD K R HE
BT BT, 5 5% HE A 1 B W B
[aF=8

AEBIEE DY T 1960 AR R 2 T T A
(ARCHE T RE TR U £1 DR HE M, fa PRSI, {H e
FUBIR) R, R E B T Y B AL
Ro BT, WEBMDRT 1977 42Kk THE
JEHESAE, EARRESE A 1996 A4 1 V AU HE
AT R T R R
AR, PIAHEIE R E B — AN E K T B, fil
HEAHE MY (4 U8 A1 0 8 L PR AN, FIHIK S
WEROKTR, B AR, WS, IR,
TE B I T7 WS T — % B AL

BERSHE S M g IR BRI L, [ N AR S T R

« RS H . 2011 —09 —22

XEHS: 1000 -811X(2012)02 -0019 - 05

THICHITE, WELRRE "™ AN VA A
TEANT 2.5 (R E AR, DUBE IS IE 18 I
fa®o HAZE WA TN M5 2K
B=aQ", KNy wh R 58 5 i BUE G R, IR
EHE T HE SR e N e 5 0 s
WEFEHE 1T U8 41 i HE 0 A I RE . HL 4 K
JeA7 A I HE R R BLR AT A A

AT S B T USSR, T — &R
ATHET AR R Tk, I LY A8 A U
ARSI V RHE SO 5, 2 AT S 6o
B, AU HE S TR B AT AR R

1 HESERERRESH

HESR g e A1 it iz 2l HE B R R A0 RE R A%
T ABFFRWT, PRI RS ) 5 i 5
BHITAHAE, U8 A0 0 ARG PN RE DU i 2l 5 D 7
AVUPEHE A ORI, ™ R S Y I
WistT.

HES Al e A2 U B 2 2 DU P TR TA
O THE R SR SO RRIA R, T2
PeA I LA HH 118 R A OB G UM o HE A
PETISESE T L T, K AR BUE T, RS HE S
s QO THES M B D, A
8 A T AE M A K A T RE D G, 3 2B 45 IR
(F 1) B, AZREXmimiEoe, BT

FEETH WP ER A @ BRI E 3 2 W X A B Ve T I E B A S0 R BIFST ” (200831800087 ) 5 U )11 44 28 i
JTRHE I E 36 2B 28 XA U 26 A i shHLEE 55 B 6 % S AF 58 (2006 A024 - 582)
EHEFAN: #FIE(1986 — ), B, fmadkE A, MEmRA, FENEHFK FEWITR SRS, E-mail: hankzzz@ 163. com



20 R o 27 %
PR TE . AN BRI S B =4 R n, NPATIEIRETRERREG o MeARIMEIE
Fabr, XHESAE L ARSI TR EX A
S R S i
2 Q-n, Jyyp+1
— R e ®
SRR | 10y 4 g(H,) =f(H,) - H”, 0] R HHES Rl
A Wi Ten e
- : WS HHIRTE H,

HES Al K A i

FAL HE AL A

2 HSEHMRITAE

2.1 #HSEEXxEEREAN

—E AT A ik, bAoA 2 L
FRABL . AN [R] 1 T8 A [ 5 B %) A D o] 4 3]
PRI AR TE S m M E R, ka1
A TR A

(1) HF SRR 58

FARRER R S A

B.>2.5D, ., (1)

WA . I PR AR " .

B, >0.470Q)°, (2)

i QALIEE S

B, >max(2.5D,,., 0.470"°), (3)
Krr: B, AHES AR AR EE (m) 5 D, N
EHN R ERPATRAE (m) 5 Q, I A T
(m’/s) .

(2) HES AT v
WA KPR g AR
B, >0.860)7, (4)

s B, S HE SR RS W TS SE R (m) 5 Q, i

ARBEHR A (m/s) .

2.2 HISEREREAN
AR Q,, VA i 76 HE 548 9 4b

FEPIR T RS, AR AT T2

0,=0.=VA.. (5)
SO, =f(H,) (6)
V(‘ = 1 : L : H§/3 : I(l‘/z o (7 )

Jyne +1 0 T
X Q. MHEFR R (m’/s) 5 V., FIRAR
HESE RN TE (m/s) 5 A, S HESHE P U8 A0 T i T
BUm®) 5y, KERY) T EE (g/em’) 5 H, NI
Wi 1P PR (m) 5 J NP A K T (% ) 5

* g H 1
H =g (L e yietly 9)

H=1.2D,. . (10)

2.3 HSENREREAR

HESME )G, o8 7B &0, WK Tk
RAEL, AR S i N e A U IR AR W B AT U
REIEHE S H A, 8V R 0 T8 B B
Pi, MESFEIETRE, 7T REE e A i 76 R PR
AN S N s VAV D0 I 5 A N O R G SR R v o W
AL, VA AR PN A R T N Y T, R
IRFRIL R A

V.>V,, (11)
K V, BRATRHES R N RE (n/s) 5 V), Al
AP E R (m/s) o ZFBERIA(T) #
GT
2.4 HSEBRZITAE

FEF LR HE SR A TE A PN U8 TR B I
LIRS A S, AT LUR E — R 51 HE 38 B iR R
FAFAI, SR AT LU . — B HE T B IR A 15
TSI, 2Tk E A 2 B,

FLE WG SR <)

il 2
HES
1t
R PR
REEH,
|
AN 1 iﬁﬁl,% R(7)
o g L WA

e

il - R AN A 8

B2 A e R Rt bt B s Oy ik i



24 HRAE, % P V AL RS Tr B O R IBTSE 21

3 IS

3.1 BHigaIfEMR

(1) JHEREN

HECZE) W O el A B TR R B A I VA A T
T AR, AR, A7 E 102°15'32"E,
28°31'76"N, JLIRTEIAL 0. 77 km®, FJHEK 1.6 km,
TRIUFHXT H 22 400 m, FIEFHMN LR, &
256%0, TIRIHIES VB, FEiR 2 100 m 2RI A
LT WK R IR, BRI R

(2) FHEF BT

T2V RV HE SR R T A 00 358 o 7 o 9 Al
ey, FENTR 3.65 m, R IPE 26 m, £ (A
PeREh 10% , Ghim 3 23.58% (&1 4, 81 5) . 1E
T XA — B JER A 4.0 m, 9% 3 m, Wrmisk
FeFE N 26.45% , ZAERER BN 4.5, TN i
ROYKAER 1.5 mx1.4 mx1.0 m, HEFHE N
MR R B, B RN 58,13 m'/s,

7 SN AT &

4
®
{:1 7 4?!\,“ ‘ \\\ / é
Bl 4 7 S HE T T
B3 S g g
VORIV IR B NIRRT R e ot | 2
FAMR . 3 O RO B DL B R I, [ e 2 2 155
it g, (LR R AR, A : ,
oA E 2R AR T80, BRI LK 938, 1E 201\ | el e )/ 2150
W \ 2 2214710 \ ™ e :
T TR 45 R 2 1R P 20 e U 7T i S A\ o ZE
PEA L, BEWK BRI . oW
i BARS RO A R L 1 TR T
x1 EARAREXSHAER
I Fi5 Ty R Tk Ve [ A Ve
HA/km® KEE/km 5P/ %0  JHAREL * Wi/ (m'/s)  ZRE/(KN/m’) RiZE#E/(KN/m) it/ (m’/s)
0.77 1. 60 256 0.781 70.00 0.35 9. 96 16. 4 26.5 58.1
3.2 HISERARRE WAV H, =1.282 m <1.2D,, =1.8 m, i
(1) M T BRSBTS 0 B, T 3 08
(1) ~30(3) TS VEACHE SR 0 B, B T WA G 3, 1T %
B, =29.9 m>max(2.5D,,, 0.47Q"°) A TAEHE A N 2 — IR

=max(3.75, 3.43) =3.75 m,
B;=26.6 m>0. 8602'5 =6.55 m,

2 W1 JCHE S M D AT 2 5 R I A e R AR L

AV BRBTEAT, S K A1 BRI HEIE 2 HE 1 R i
(2) HE PR 5057

A D HE S M W 1 R 25 RS, AT A A

(3) HEF R HE R

Je A i HE M PN U8 A0 IR e T8 R A
UL BT 2 O A ORI R S RN 3R 2 Bk )
AW, hTHESME AR O RERRE, S5
Y& A7 U HE-S2 R A I B A L T8 TE R Y P 2R R
iz, BV, <V, B RV A 78 HE 5 A 2
AR



22 KoE 27 %
*2 RARREITESH
WKIHE o1 R Wik
1/ % n, H/m  V/(m/s) -
ABELLE 26. 45 4 4.50 4.12 ¥
HES Aty 23.58 10 1.28 3.90

(4) LA

LR EPNIR, JRHE ARSI RO, AR RE
3 1 B AR KA BRI AT, by T HE 5 A P 92
DR, FEUR TR A7 I R i 15, 38 AT U8 A1 T
TRASREA R0 54 A e, DT 3 Al 908 A1 3L 7
RN S L SR OE, B — 0 Rk R I T ECHE
YA

HIAEW], 2008 4F9 A 17 H, %A1 ELE %
IS ~6h)5, JeAmaL, SRS
FUPSE,  Ye o U AR A LA T HE S A, R ehad
HESAEE 7, A 531 DXCBE Y R AR AR g 3 35k Tt
bR, HEESHE NG BRI, HES
SMI Kot R I DXt BRI BB (181 6) .

P 6 2008 4F-f B S A HE T Al

3.3 ZitiEm
BEXT IR B T 58 v HE S R 0 s v K
BRI, S O PN I U1 T e] A, SR AR S
FrEg i i HE AR S B AR, B T HE A
PIANIARE 58, JFE R T RS MR 6.5
m, RN 30% (&1 7) o iz AR 7 2 LLRE
BV A THE R R SR, R TS 4 A A
T TE A HE SIS, B NV BIHE A
(EI8).

2R3~ 15, WIS R R A
WITRIE N 2.04 m(KF 1.2D,,, =1.8 m), K
R AYHES; JeAammE R 5.50 m/s(KF
TP 4. 12 m/s) , ASSTERE N & AR R DR
I R R R 6.5 x 107 m/s, BRI A
TR&E T 50 em, AI8E A AFE— 18 1Y Y8 A i AL 2 vl
214 hy M35 R S 2R R A R AR SR Y o

100"

A
150 ﬂLlOO
250

— /100 150
B ik 250

7 A8 S A HE ST I B

5 o

8 2010 4FTHiitE T )a iy HE S8

3.4 ITEIHEHRE

2011 4F6 H 16 H20: 00 FF44, PUJIE LM
JREBH T W2 R R B R, R T BRI R
PR R TERE, {UAE 22: 00 -23: 00 B Bt R
K 101 mm(GEEFE—E) , I HWE — B2
17 H08: 00 Aify, 3 1 MED Ml Az X B %
WA K o KGR A 45 R E, %R
A A TS B HE S N R & A 2008 4R 9 K
TR IR, W7 AR R Ue A T A E e HE
ANZTHN, HEREHES R 224 7 TR
gy, BERA TS ROR RAF (18 9) .

K9 2011 4F6 H 16 H K5 HE AN TG

4 £t

@ $2i 7 HE SRR BT RS Uk, B TR



24 AL, &5 DAV RHES AR B J5 ik SRR IS 23

PR TEI A . FNRIEER N RERE = FRiEE%,
D5 TR0 U A U VA TR HE SR Y AT RE P AR T
AT, IR S HE A AN R 5 R S E 30k
@ DAL () U (T il A T 4 0
RFFERT G, RAASCHE N M HE RIS (1) IFT. RS R BRI T]. Rk
e, XA T . RPN URIR SO A AT T HBFAAR, 1997, 8 (4): 73 -77.
L ZEMCELRE F TN IR A A TE R HE Sk [2] 5. RAWHEFH S/ NARPIE Y RIG [ T]. KR

N s oy N rs R, 2000, 20 (6): 36 - 38.
SAFL ; BB 7 s A
WA, 1275 2008 49 J 17 HARRRATL, W (51 orm i s v s S0 v S 2 B

T RME AT B HE T, BOEAS Ty i O A ARk (3], A EHRR E S AR, 2006, 17 (3) : 1-4.

@ TR A HE S A B AT I s, XF (4] sk, mEK, AT S8 KR A W HES
ZIHHE S A R T T LE, BHESE T O % [Cl/7RATifi(4). dEnt: B, 1995: 62 -65.
6.5 m, KEHEK 30% , PSS HE S b HE [5] FEH%. PEEAFRIM ] Jtat: Fss A5 0H 0 RAL,

2000, 227.
ab 45 H & > 7, 4+ :
SFREAREN TIE, JFEZ T 2016 16 HEF (61 pume e TREORIMT. dbt: o bk i i

[
RIEFN =R e TR 5, J5 ik nl fIEAH SE BT 58 ik, 1996,

Research on the Anti-silting Design Approach and Application
in the Drainage Canal of Debris Flow

Han Zheng' , Xu Linrong' , Su Zhiman® and Chen Shuyang'
(1. School of Civil Engineering and Architecture, Central South University, Changsha 410004, China
2. Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China)

Abstract: Drainage canal is a conventional mitigation and control works of debris flow, of which mitigation
efficiency will be immensely influenced due to the debris flow silting in it. Until now there is no illustration about
the calculation of its silting in the domestic reference standards, which causes the drainage canal silting accidents
occur occasionally. In the view of this, the common causes of drainage canal silting are analyzed, and a serious
silting check calculation formulas are advanced, then a set of drainage canal silting check calculation method based
on canal width check, mud depth check, velocity check are proposed. This approach was applied in the silting
accident removal of debris flow drainage canal at Sekeniluo valley along the Yalu highway under construction, the
rebuilt drainage canal also withstand the debris flow caused by the torrential rain at Jan. 17.2011, which means
that the approach is well-responded and can serve as a reference for related research and engineering design.

Key words: debris flow; drainage canal; silting check calculation
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