] ! B Ky 1992, 104, % 253256 ¥
MOUNTAIN RESEARCH, 1 9 9 2, 10(4), p. 253—256

RELAREIRE TS
KE g HEK

(ot B R 2 B KR B AR ALy M X o 5 SR 9 )

# B RERKE CR-FFNXERE AR S . T U8 S ARG i
WA E BRI RN S TR KGR L. EHRAR/KE. CTRERE RAR
5 OB B 5 A6 B S R B AT S MO X BN 43 2%, T X 4
AR B R LB VRS BB 17 B | |

AT REWG RERKE RBHE FE

ROR LA HAERRIEER AR (B h T RA W B B0 a9 4 R
T2 7550, B (7] — A B A VB G 0 A IR 7T R AR R (T, 2 B o ik T ok R 4 2 A
FRTRY ST S MR R T ERB ML  BAERE B RBORA R 2 AR K
S EARERFHBERATEESENLS LS. BRBETFEIREEEESH URER
AR AP E &Y RE R, A B LR BBOR AL B AR EE.

B ERAR HIHAELRERE BT —HHNSH-— RHHEKE Cu. CH
FEXR - ERMAREGRET BEFEREHSMNS TRVKHERZ L. EHEHR
B VKE XN SHRETE— & BE ERIR B R B B, SURE R i B (6 0B R
B LR & HF (E.

Bt RMABRLIF S . AEE B FH 2 PESHERURER SR GR
AR S B BB THS 10.0—18. 620, K5 LR U TFHRS 4. 0—8.6%" ©,{HH
NAMRBAREAZHEFHAHRE. ECAFBRR, sHRNERWRA R, T
RV o R RS VR BB a2 & B LR 170—190 & i /a0 kT AL 3
B AR & B8 . RS B R R & B Sb EXT R G R E R AR R 2K

AEQUERRRIEBREDRMER. b THBN S B/, AR5 2 AT
B - (B LA R TR 42, JOU 40 O 69 R I AR A 4R 22 K, (AT EL B A9 0. 001 ZEK Y [A] {4
BRARERBME | REBWBEARTRE 10° 65, WS T 2\ X9 E Rk
Fk MR E . B REFE R LR P RBEE. HFERAMFEE BIRR
KRERHBEERR BB RRRE R BRAFE MRERERERER.

UL 200 ANV A W BE S A0 B RGN A LA BURLRL 2 D=1 ZEKAE N L AR B0
B4 AR, T B St 20 R e T AR o T BRI AR Ay 99 % LA b, AUBR B AR
T2 R R T A e A R . R A A B IR R R BRI B YR o B REE R K
B, MELIBURE R P R B TR [ O 0 P DR R K B IR a2 B, B Y
F /N S A B — 2 T A B BB A BORE AR R G /D TR ek T HUBURLE 1 -

e3R8 H B 1992-05-26.




254 i} # o fa . 10 ¥

FERANE, CORAWREGME, B H B AR BRI A 5 (A
RRERSM S, B A CRBT A HENREABMERTEREZ R
BERWERRARMESR B &R G WK E S BR RIS M2y 2000/FX.

R ARVR B 3 RLBORL 40 B0RL K & B R (L R BUR R, E B3 R6R, A B K S,

— R BRE

RARGRERIRE CRREBERAMKEE »GIE/LFEX E K HELE .
B ARBRR R SR (WU T RHRES 2, RERSAHERRY. IFELROT.

(—)3K 100 RSB REREF A

WEEBR SRR, b e E BN 2 U TR R B R EER D TR

LR& R RAMKREREM AS

LRERZAN FHKZ Dn

RS 1 & EBUR BOER P SRR D l{"PZJ_A

B0, BREEERLA P B P RUTHRE 2/
% Da=(Di+D/2 fF Yy AP=P— P RRAH W
REHLE (B &
2) R &R DL TR 0 ®
B o ZERIEER1/6)=D5,18 - . ;ﬁ*g;ﬂ;}g:i*,
n=AP/((1/6)7 D} vJ. (1) WA RERESTER
3K AS Figure Sketch of surface area integra
MBRAERERS == DK 1,13
AS = m D% n=(6 \P)/(Dn ). (2)
2. 3R Asoo ]
W APORT K AS A4 B 2R AR 4, Bl AT /8
Ao = jA\Pﬁo;\S = J‘:WG/(D Vs) dP. 3

B AR AR, SR TTHEHRIRE. WHRBRETSIABRBEAR K ST
BRUR R 3] (A PR (R 0h. b R AR B/ LT HA, 30 K >1. K LA 32 4 R SR B 6 T LK
KRG EHBHELT, ik K=1. 100TEABEXEREMRESY K A

()@ ve B K Aigo3K Cu

Lo B e, BB R BORL KB BE

Co=(p.—1)/(y— D). 1)
2. KRB (R FRIB A I IR K B9 1R AR ‘
Co=1—C=(pi—y)/(n—1). (5)
3. K AL KRB A WA P E AR & B
8 =0 p=(pe— 1/ (p—1). (6

A SR AR BR U8 A R 1A T 3 T R A



1# BRAEXR BB RE R RN . 285

A= (K A00/100) § =K Aroo 7:(y.—1)3/C100(p.—1)). (7
5.3K C.. .
HEAS5C ZH,B
Cu =A/Cv= (K Ao %(y.—1)1/C100(p.—p.)]. (8)
BHRHE T HERF ST TEHBARERERRETE.
ZORERRER N A

REPKERATREHEAFR P ABHEER IS HETEELERG NS,

(= AR BRS A — I8

MM EERNERWRE W, 5T 24 : €.> 3500/ JE K H k5 ¥ B G H . 2500—
3500/ JE K5t ¥ VE DR 7 I, <2500/ JE 2k H B M R 7 K-

(OOEFHEEARRNREGTE

CHXFHATFAE MEMmANBERBRBERERKBIRAREAFREE .=
2. 2% /L EXK AN EB BN ERGREZIRE, GENEENRINLERRLE
MRS 2 H W HERTHERWIEE R IK Cag5000—7000/JE %, kB ITH
2800—3000/ /8 k. X H M KB/ NI A FIEK ».=1. 697 /L FEX, R KKE =
KL TR/ F AT, RBRUAKBRIREGHE » BNBL . BHNEBHHE, BRBGK
HRERZ RS |t H L, FEH Cudr H) 56920/ K K& 9000/ 8 k.

S ITERELRRBPHNMHFLIRR

FERA WK ERE AL A, KBRS VER MR B A A 2R B & B ()28 57 B9 s 7 1A RR
WEC. AR WHBR SRR R ENEHEARKIESN =03, WM EHEXRN
0.4. X RF HBTH ¢ BIK, (B Ca=5151/JEX; )5 & C. BiF ,Cu{U3031/)E %.

XA SN =FARHRBYERRE L ERE LAEKFHIRRRCFRE
HEEELIPHNEE NS, BELEKEHEEREZ. :X)J?EIZE? [ ik Rk B
B, B+ CLREIE L Cuiy 10 1.

7BV BT A BB AR R P, WES MR ERF T RN E SR &
WETPRSERKLR FLEBRGHEAR B XL EESRERERERTRAXE.H
R ERR TR ES CLFE LK IEH C.EXI 2 HEX.

WA CR BB — LR AERAS, WBEBTHAHBER ISR TH
ERAHP, B TFKA B IEFRAEERR . AR R RER TS

£ %5 X ®

[1] RB#%, 190, ZMAEFWRE R BT R, B2 H R, H9— 1187,

[ 2] Santi,P.M. ,Mathewson.C.C. ,1981, What happens between the scar and the fan? The behavior of a debris flow in
motion. In; 24th Annual Symposium on Engineer Geology and Solid Engineering, Idaho, Department of Transporta-
tion , Boise ID,1—186.

[3] Pierson,T.C.,1981,Dominant particle support mechanisms in debris flows at Mt. Thomas,New Zealand,and impli-

cations for flow mobility. Selimentology,28(1),49—860.
[ 4] Takahashi, T.,1981,Estimation of potential debris flows and their hazardous.soft countermeasures for a disaster.



256 s ! B x 10 %

Journal of Natural Disaster Science,3(1),57—89.

[5] BREEM.REMK, 1990, SR M KERTRATHHAER . FZReBERN. E4ER.DELERER
S IGE MBI M, K2 R A, B8 265— 26671,

[ 6] Chen Yingyan,Zhao Huilin,1992,A synthetic parameter expressing characteristics of debris flow. International Sym-
posium of TInterpraevent on Protection of Habitat against Floods, Debris Flows and Avala'nches, Bern, Tagungspub-
likation ,Band 2,297—307. . A

[7] hEBEREMKNFELFRFT. EREER FH AN, 1982, HRRBER , ARZBH WM, BH2W.

[8] $EHSERABLERESTFRF RN, 198, BRARFRA GBS, WIHEHARE KL, H186H.

[9] &T.7KK,1983,RPEB) ¥, BEH M, 566,207
[10] Hampton,M. A. ,1975,Competence of fine grained debris flow. Jouraal of Sedimentary Petrology,45(4),83{—844.

CALCULATION ON SURFACE AREA CONCENTRATION
OF DEBRIS FLOW BODY

Chen Yingyan Zhao Huilin
(Institute of Mountain Hazards and Environment , Chinese Academy of Sciences

&. Ministry of Water Conservancy)
Abstract

Surface area concentration C. is a new parameter for indicating the characteristics of debris
flow. Tt is defined the ratio of the total surface area of solid grains in a unit volume of debris flow
to water volume contained in this unit volume. Its dimention is 1/L. This parameter can compre-
hensively reflect the concentration and solid grain composition in debris flow.

C. can be obtained by integral method with the unit weight y. of debris flow and particle
size distribution curve. Whole calculation may be done on two steps. At fi‘rst,Aloo, the sum total
of surface area of all solid particles in weight of 100g,is calculated by integral along whole par-

400
ticle size distribution curve,i. e. 4,00 = J 6/(Dy,) dP,where D is grain diameter, P is weight
o

accumulated percent,y, is the special gravity of solid particle. Secondly, surface area concentra-
tion Cu =K Ayoo vs(ye—1)/(100(y,— ».) ], here K is the coefficient of shape correction.

C.. is able to be applied in classification of debris flow. For example at Jiangjia Ravine,
Dongchuan, Yunnan, China, when C,.<{2,500/cm,the debris flow is non-viscous,C.=2,500—
3,500/cm is transitional and C.>>3,500/cm is viscous. And using this parameter,debris flows
with different concentrations, compositions or in diverse regions can be conveniently compared.
For instance, debris flows in three regions, their y. were correspondently 2.20, 2. 20, 1. 69
(g/cm?®) ,the first and the third appeared very viscous,but the second almost wasn’t viscous,be-
cause the first and the third C,. are about 7,000/cm,and the second C,, is near 3,000/cm. Some
experimental phenomena are also able to be explained by adopting C.., and explanation for those
phencmena is difficult if applying y. Such as.the difference of setting velocity of sediment in
bentonite and kaolin slurry with the same volume concentration ; the change of critical volume
concentration C, in rheological experiment. This C, means that slurry rheological behaviour ap-
pears time-dependent effect when slurry concentration excesses this C,,and so on.

. 1
Key words debris flow body, surface area concentration, particle size distribution, unit
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