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Resistance characteristic of hyperconcentrated-flow that has non-Newtonian properties
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The need to understand and predict flows that camry large suspended sediment loads has

become acute in the Yellow River basin where significant erosion and siltation associated with .

hyperconcetrated flood give rise to many river problem. Mud flows, debris flows or slurries,
made up of a large amount of clay and/or silt particles suspended in water, often show
non-Newtonian properties but remain poorly understood conceming their rheological
properties. This paper concems an experimental study of the rheological properties of
mudflows that were investigated by using coaxial cylinder. Shear stress and viscocity of the
experimental results have relation with shear rate, sediment concentration, temperature and
particle size distribution. In addition the relation between shear stress and shear rate is
described by Power law model at low shear rate that shear rate did not fit to Bingham model.
It was clarified that the rheological properties of Poly sodium acrylic (PSA) solution was

similar to mud flows.
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PSA JKEAIROVBEE DRI - TR DIBRIERE L
=2 EAVRREND. AR AIETHD L1/
IVARENE, FEma— b BRI CHIERkE S RE
ETIELS, HAMREEE KT UTIRIEE S L e B 701
BHIZEETERN. Z0O7H, K—21 128 AMEE
dU | dZ OSNESAERT, P-H3~P-b6 DBFE0EAMPE
FEL, FOSESTAIBLEITHY, PSA BEEOHEINIAE
STERBHNTID LTWB, Ei7, FERFEL U-E5
HROSNESF 2T 5 P-bl BIUPH2 DIEAITIE, TEK
T IRl L= AR OSHE 70H Th 2 Z &30 5.

F7-, P-al DBADERE ABDERE IR TR
AKEZH 301 AT CEUL, Fhiv BFgcdvh&Ll 2
B EDGFIND.

44 ERKRECREOY

F=o— FRIETH D PSA KERORMHEI I A
WRERBEITARTE L, 2 OB R TRk R & R
AR E 725, K—2213, K21 ORAREE
X —14 DOEREIEREL L ABDEEOBYRIZARA L TE
SNT-EEREROSNE A R, 7Rk, BRI RS
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M—25 LA VARG —u'w' 55
TEKDERFEHLRER T K 0 RTTfb Uiz, SRR E A
WREREE DR & ZZfis U CIEHETEs ChyME, KEfIET
BKEZERL, JERMVTTIX PSA /KEROBEEOREMZ
FENEDENKE  RAEMERT. F7=, PSA KERD
BRI B KT AT T 3.8-38 15, REA
WTBREE DKL Cldfeok 360 fEI2E TET 2.

45 FREROVA I VARG

B1—23, B—24 [ 3RS AELIVIREE ), TR USRTELSTH]
TR W), DERE DT, R—25 1A /LA
F1-u'wW OENESETRT. SRR, SUEEROL
AV IVARIETIE PSA FKEERDTEFEDRIZARY B2
R %~ FREHRRDNEANAINE KR E ITRE &2
7po7= PB3~Pb6 IR CIENEER L LA VX
FIHTENE AT L N E L, VA AV RIEINRER
FPalGRVMEZ R, ZHuY, SRUBIEEE R OYR
EREMRETE T I L, £ F0EELZTH L0O0,
JEETEEEHREASKIEK D 10 FELL_EIZI Tk
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P-al

P-b1

P-b2
P-b3
P-b4
P-b5
P-b6

AoQpoO%e

100

X—26 EFSEROXERDAR

DXEHRIRGIE 720, NS Z L ang

T5. ZIUHRHERHEE LRSS,

46 [BIRRUBELIROEES AR

X —26 13, F—4 OEFBREFIHZIT 5 EFOROENE S
ik AR BRS. 22T, UT=U /U, ZT=ZUx /v,
U*:W , ro:y(dU/dZ|Z:O) , v=ulp
p=mo(dU/dzl,_, ) Tirn. EFROHEHLVIk (1971) 1
(28 VIR SN KB EREIRR Ch 5. RSB
{LEFUTV VR Case P-al, P-bl BLUP-H2 1TEERNHD
BEMz > 30 OFEECIOHSRAIGREITES. —F4, it
NANBESL U-Case P-b3 TIZRANT DN~ U EH k13
B L, Vik'® ORISR S%, PSAK
BWEOEEORBRENE LIZKRE L 2DIHE-T, RTo
I R I HENER AT E, BibEnoE
ESARIE KL RB O THIEHEB R My 7 7B & 72 %
Z* <30 OFFHPIZS370 LT 5.

BRSOV TIIERIRD ST |
Bingham modelZ AV 5 £ 2 (7) DL H IR 5.

UzUp(l—z/hS)z @

o, U =, Up ‘Plug BOFE, hy=H-hp
TAMTBOES, H /KR h, :PugEORESTHD.
%72, Powerlawmodel 5 & ®) 12725,

U=U__ (1-z/H)""" ®

Aot x AREGE, » : Powerlaw model
DRV RT A—2TH DR —27 13, Case Pb6 IZKITD
EFEOEBER JUORDB LUE) LV kb G- R
{E% =Y. Power-law model 7>645 530 7-BEHEIISSEANE
B ERICERL TS S L2505, UL, Bingham
model 7> 545 B AV BRI SEENE & OB EMASFERZ

T . VA,

O Experiments Plug
Power-law model .
....... Bingham model

0.6
0.4
02F
00 ] 1 " 1 'l 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2
uw/u__
B4-27 EFUEDENESARD
SERAE & BRREO R

&<, FEHWEIZIE Bingham model 7HAEE 315 Plug J@
OTFEITFRD B,

5 Bbhic

ARFFETIE, FiRE AT J U PSA ISR DRE R
P &IPSR DUV CREHIZRIRET ATV, SR %
TR 5 Z L OSATREAR PSA AR E PV TRl TR0
DONERRREORFIA 238472, B MR AT IETIUIT
RLOBEY THD.

(1) BREIRROIE=2— b FifEE% Power-law
model IZX > TEIHTEBZ & HRL, FD/RT7 A—
2 Thdm & n %k ITARREORE TR L.

(2) PSA JKEEKOEE 300mg/], 400mg/L500mg/l 3L
800mg/l DERFLIERENY, FhTh, A RER
DIRTEEE Cv=6%, 7%, 8%, BILUN10%DEkE
I FE= 2 — P TR TR

(3) AR L LT PSA /KRR AE RV =itk LD 2%
BUIPSA KISIIEEE S 400mg/| LA L TR ER 2R
SRS L OV OHEAMERDS T A ) & Vo ER
BE RSO URR IEL U Tz,

@) BERRRE IR AMTREE DA S U CESERTES
ThyME, KT CRANMEEZRL, ERfHETHE
PSA TKESRDIBE DN DERKEL 72D
fHm%7~7.

(5) BN, BELABRER LA JIVAISI L PSA 7K
IRIBDOBE DRI 2R 2T, FrIE
FRERDENEDARDBAT L 1ERKE S B2 o7 Case
P-b3~P-b6 (ZEV TIIIE AR e~ TELAVREE RS &
WA J NVAIEFNTBD TR E L, ShE AN —#- b
L, LA JARSHHIEEeIan, BifbEnT
W I EIVRENT.

(6) Power-law model 7>H48 b - ERREER L LT==
FREROFERYEE BAFZEHL L, Bingham model 7>H15
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ST PRGN & OEAPEIERANEL, E
JHfEIZIX Bingham model 72>5187E X5 Plug JBOTF
EERD RN EER LT
2B, bA JVARGSIDEB LT AEHFHTOVTH,
SHROBFRREICT 2.

HIEE AU, BRI - BT
T OAFIR - EEOBFHE] (R « FEEEHT)
DOFFEZT TS, LT, HBEEERTD.
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