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STUDY ON THE RHEOLOGICAL
BEHAVIOR OF MUDS

Wtk
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ABSTRUCT; It is well known that muds exposed to fluid stressing are eroded,and is
very important to understand the mechanism of mud layer erosion for the fluctuation of
water quality. The patterns of mud surface affected with the flow are classified in
longitudinal rectilinear grooves, linguoid ripple mark as internal wave, parting-step
lineations and current ripple. These patterns are controlled by the shear resistance
of muds in triaxial compression to frictional and cohesive properties, effective stress,
soil structure, rate of strain, and temperature. And velocity and shear stress are of-
ten used interchangeably in erosion studies.

Data are presented showing that the activation energy is directly proportional to
water content, mobility of strainrate superposed on the expanded Ostwald fluidity curve
and the number of interparticle contacts per unit area of mud cross section. For the
activation energy of contact on the interparticle is concerned with the cohesion of mud
layer, this parameter is Introduced into the basic factors to explain the fluidity,sur-
face patern and eroded mud quantity., Consequently, the mud fluidity is synthetically
explained by the microscopic activation energy of interparticle, and by the dimensions
of macroscopic hysteresis loop signified internal friction energy.

KEYWORDS; Mud, Erosion, Activation energy, Hysteresis loop.

1. 2 &% &

AT o R SHERY (KH) OB LV OMEENSPIT B EWTNI - MEREWL B 3 KEEH
BEEHB S APSOHEBETH %, U T WA ORIBRTIHE SOWILI RS SIS O 5
<KppH->D2TBY. ERBOMH A OEBIE. RmMOBRE. 20 C. BLAVBERRDBFWE > T
B3EHASNE, TIT. AHTCE. REOGEEIZEL N FRIORSH SR, WFBcH BT 2L
F—. JER0stwald FBMEREADLD TEDCLHERU T AFIEHBEN S LUSKILERN -, KEBOH—D
TR B S I UL BRI T & 2 RPN T B AN OB D0 THE T 3
L EBI, ROPFBERT 2N % — LR OERMER 2R OFIHE L 2V — 0 & 5 REERRE»
SHEOMLTIIEREAL.

2. KREFREORKE

IRREHHFEN & BT AWM R R B & KGR TR PRI O T OIEPBEE N B, Photo. ]
WZOHFERULDOTH S, THOOFEIIMESOen, J2omDRBEMBIKIEE M. KIEhREE] . 5me)
HICRRARI 2 HME RS U, BAOBENORN T CORBRHORELSETRELEDODTH %, 2O

t TEIHEXY  Chiba Instilute of Technology

__1_



BOFEGO ~35en/sOFRA TIEF LBV EE THEEOLBWIRCE S I TRELIEAIH T3, Tk,
BRRMERZEAN Y 4 FRGa~o) & 4 4 > 5iig 2 v, IRRIGEVIItERROBE @G, |, Fikeiz
HREMDBESTH SO HHORVI—NEERF B ROV TRELLEDBOTH S, ChoOFEDS
HapzkH, EBREECE. (1) BROIBESESED 5. () BERNWRPNBEBEVS. B) mTH
ICB < —AROD hvpsE o UK N 5. (D) dune,ripple SROBEBEU 2. SOBEMN
RHo6h B, COEHE, KRORESS SFEORBIZELEBDPOIIVHDTLES I EDTERL
Db d, Ukd- T il iR L RKEBOXRmAGRH ORE L REOKEOEE., §XKit.
B, KSR K > THBAOBREEIERLFRICEIEIONS. oWk, REORMSELHS
PRI ZZEDEROELPIBRSZOBELNL L TROLBELRRTFO—DOTHI¢EASN S,

3. EREBOREME

IR T2 b 55 0 S OBRR T 5 2B —
BHERMHC S B L. BRI SH 3257 L B -
FEOMBRMPBFEIE O OELTVS. ¥k 4 \%
RLENTES, El. CORBCERTORD
FEHHEL AN F—DBEL B> TV S I & isHs E 8\ 6

DTS, COFHEI I V¥ IR TOXRBE § é
LORRE E RRBDOKOBER & 3—REEE S R 00
FUKEREGLL>T. TNEhE=30Kcal/ A\|oo
mwl,Eu=4.0Kcal/mol BTV BEEEZ S0

3, ChSERBIZEY SRTORE (F#h) « D Yoede s (Tt 21

WS T A Eho. BERBOFISERMS o & feoncr B 0 )
EpSbBRIEPROBERETE L%, 2T e \\\
Z2LOFETE>VTOZhoDiFHILL 2 A ¥ —

OHEWZ DV TERF — 12 2R LR &

Fig.] O&3Wi3. EhofMmRoakits: g 05 0
Fb UBOBMRIE v CEXTELRETS — Wi,

3. ZOWERILS T O IRLAMOR. B Fig.1 Variation of activation energy
PERERE . EROWE - (L3HEEeRKT and water content.

ZEELC. LHIFOHBREELDBVSA
TVWaETHS. B Y. EROBFHEE L 2AF-ROGNERT &5 REKXRTEKIED3/72 FREHU.
BROLSREHTZENTES,

Eue— —in X—) +30 (1)

2 W

r . WMBKECRBLU PO, EHLI A A~ —REED30Kcal/mol po¥idld AN Yy
B a— b ViESEIRT S, 0kcal/mol ANEIRSBIEHDT ZEmIMBRDoN S,
—%F. BAORHCRERGBOBEOAU L >TELTZ20TRLRL., UTFAEEOHOTAICL>THE
GMEREBRONSI L RBMOES VTH S, EHI. KROSKEOIBAIIY ANEEDORG Fold

- REEMIZEER OGNS, 2T, 12— EBROGEEE T, BRKLEODLE TH I NRE

FHthE RO ANEEME IS U THIR0stvald B E—HE B B2 &2 H X S, W E.350~1560% D10
BOSKIERIFONY 4 FRIZD2VT. FOHR0stwal i 2 < &Fig.2 DL HIWRDB.Y T, #

_.2_.



DO OSBRSS L UFES D OKRD o4 ol THE-EARN T 2HBHED & RO 1588 & Wik
GRLEOBZEERLEODFiIg.3 TH 5D,

lo==2¢ In()+ 7.5 (
'

]
~

U 3 HE BB BELEEHLL 2L ¥ — 2 A0 T, ()2 Kb 6.

la= —Ea -32.5

3
EROTIEBTES, 22
TNV A MRREKAE
Bdp & 1AW/ =24.3 TR
Za— | UEEME R EE
TIZEHEHONns, FUT
FOEFOEE 125 .4Kcal /mo)
TH3, Jhipo., KRRNT
&5 LOFESOKDBER X
B—UEEEC L AFIBKTSH
2&FE ioh%, . UF
A IEHOBEE TN H10im
HERVIRETORERILWK
B 3BT AL —Eal

(3)

q by °
8
° o o
102 104 108 108

—D (/g )

Fig.2 Expanded Ostwald fluidity curve on the bentonite mud.
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Photo.1 Flow patterns on mud layer surface acting shear flow from left to right. (a)Bentonite
mud. W=953%.velosity;22.6cm/s. Noaditional water flow.(b)Bentonite mud,W=750%,velosity:19.5cm/s,
No aditional water flow. (c)Bentonite mud,W=717%.velocity;30.0cm/s.Water flow added acoagulant
agent.(d)lon exchange resin,mean diameter,0.63mm,velocity:16.0cm/s. No aditional water flow.



