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Functions of velocity or displacement along infinite slope soil profiles
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Abstract: Functions of the velocity or displacement profiles of slope soil are suggested for describing the slow motiont of
natural slopes. Dual or triple piecewise empirical functions are suggested and compared with the field measured results
respectively from the shear zone to the rigid zone. Owing to that the slope soil does not rigorously obey the assumption of rigid
body, continuous rather piecewise functions of velocity and displacement for the whole soil slope are directly solved from the
Newton's equation of motion formulated by Bingham model and compared with the measured results. In conclusion, the two
methods for description of slow motion of soil slopes are discussed.

Key words: progressive deformation of soil slope; creep; Bingham model; nonlinear viscosity; function of velocity and

displacement

it

0 3l

3 E A T T AR RO A — A s
FI AT R BBIEE), HIH011R 2 L5003
VA TSR AR LSRR BN B A . AT L
W B B T R ELIN S, 3% KA
T B RS B K I TR AITRAR, A 7T A RS
A, AR PR RIS A s R AT BT 5 14
KT LI RN, At R BR S W 1 7 TR
SR L R BRAR, H K 5 HR B o 1
e R B it SR S ELIU S S R R S L«
FIRTG. 2505 BEBOTSERE A 0T 7 7T LA 1A
HEAT AT AT, (ELA P B J ) 2 () TR A 6 0
VAR (O SEFE R, AR, T A R )
J2 1 B S 4 X %, KO A I A LSk

SR AT TR SR ARSI

VF 2 Nl R RIS AT RO D5 125K M L3 F i
FBL, 3 F 3138 W Bingham B S5 B B M oA 4L &
MG PRSI o e, X e TAREAEUR
RTABRIEIVIR N, T BRS8NI
A, BB NI B T S T v A R BT A IX
e ERIRIET# X BAREES X o 7E fa AL i i i R v
I B = YA I R R — R R, B 32
NTRKDH N TIRREBIVIR, B0 35 418y
IR FRE VP R 1 3 A i B e

EeWB: EXRARRFEETH (51579167) 5 AKFIEBAT k% 1
TH (201301022) + /KA WA BRHLEL 5 B 454 R 7 2 s = F
JFEATH (YK913002)

kS HHEA: 2016 -05-19

*ERMERE (E-mail: czhou@scu.edu.cn)



$ T 2

REGE, A TOBRA A Id I B A2 3 e B BT T 211

AR T A 3 A 3 U B4l 4 73 A
i, 2 PR 2 =Hr 2 BRI & BTV E (RTRA4O
AMEEENZE (RIPEAAD (R A, JFea Rl &
FRENETE. BT SR BRI,
Xt Az B LR BUZ S 512, 456 Bingham i
R, M IS 3 7 RE SR A BN AR A - 13 23 A
DL 7 I S AT ESL R (2 ) Fu(ze 1), FFF
LA TRESEMBEAE 7 S B A T b
Bro S Jant L3R FE MRS 39 0 BT iEAE T T SR

1 PEREARBE LWENREIA DT

— s, IR R RN T < o, AT
WAL, H B RN SE A >, w15
BRI . TR, 8=k e A
B4R, TERE 2 L R R A B
ST ALBRAL, BRI 1) bR T R ST 2 ARARE,
WEILFTR .

1 BB ERARE
Fig. 1 Schematic of soil motion along slope
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Table 1 Geometric, physical and mechanical parameters of slopes

T Hm  hym dim B/(° ) y/(KN'm>) ¢/(° )
Caucasus 35 21 20 23 19.55 19
Springer Ranch 4.8 1.0 1.5 10 21.85 13
Villarbeney E1 ~ 17.0 5.0 2.0 14 21.85 22
Villarbeney E2 7.5 1.5 2.0 17 21.60 24
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Table 2 Fitting coefficients of empirical functions
4 Z—Z/( 075 mya0%sh  m
Caucasus 1.47 3.80 0.94
Springer Ranch 0.34 0.45 0.50
Villarbeney E1 0.26 0.41 0.43
Villarbeney E2 0.50 0.69 0.55
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Table 3 Parameters for nonlinear viscosity

Tk no/(Pas) b
Caucasus 9.2X10" 0.5
Springer Ranch 3.0X 10" 0.6
Villarbeney E1 3.1X108 0.7
Villarbeney E2 4.4%108 0.7
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Fig. 2 Calculated and measured velocity profiles using dual piecewise functions
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Fig. 3 Calculated and measured velocity profiles using triple piecewise functions
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Fig. 4 Calculated and measured velocity profiles using a continuous function
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Fig. 5 Calculated and measured displacement profiles using dual piecewise functions
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Fig. 6 Calculated shear strengths and stresses along depth of slope soils

U AL BSORADL - 3B T B PR T S I AL A% 37 3 A »
HIEZERBOE NG, BREE T EE A — Sl
LR SR E SR

4 &% B

AT T R b3 5 2 43 A 1535 2 5 )
RIS R B AT i, A BI5 3 AN Seiil - S8
BT MAIELE.

(1) RS — R iR, 4 B o 4 R AR S — i
G oM, TR B A R R, BRI 2
ZURIR, AR, 7R MOET, b on
A TART AR , 58 KAt B B 200 5 7 PR 42,
I %58 7 W1 Bingham R EhHEE S0 AL 1 4
A o

(2) fE Rk, WHIE. BEEE 0 Fusit
NATRGE KA o FE55 Rl Py, M i Mg i
P R R 300 A B B B2 T 5 Tk B A
T 370 1 28 09 BT U J2 4975 A (DL I B 222 437 o

(3) A7V 10 B MO 2 0 T DR 2 5) M s
o (ESFOTE, & RHAE L M ST 4y
A B AT, (E 5 m, (43 72535 SR 2 J 3 )
. 158 RhiErR, R SRR R U
B, FCZ DRIt BB, (Tt
B SRS AR, — A M — 2% B S
Lhrp AT, ARG TS 5 S MM T A %5
FE S RIS 5 (0T EL B A0

CAYARTTHI FERT R 7T LA Aol — ¢ 17 AR TE BR A
3, B LB H I 3 A0 6 7 3 R B ERE TR
PRACEBaa. £ TN S, ATRLHR R £
SR R ARG B . 0 T R IR RE S & G
A5t — L i I

SE -

[1] CASCINI L, CALVELLO M, GRIMALDI G M. Displacement
trends of slow-moving landslides: classification and
forecasting[J]. Journal of Mountain Science, 2014, 11(3): 592

- 606.

[2] DESAI C S, SAMTANI N C, VULLIET L. Constitutive
modeling and analysis of creeping slopes[J]. Journal of
Geotechnical Engineering, ASCE, 1995, 121(1): 43 - 56.

[3] ANGELI M G, GASPARETTO P, MENOTTI R M, et al. A
visco-plastic model for slope analysis applied to a mudslide
in Cortina d'Ampezzo, Italy[J]. Quarterly Journal of
Engineering Geology, 1996, 29(3): 233 - 240.

[4] CRISTESCU N D, CAZACU O, CRISTESCU C. A model for
slow motion of natural slopes[J]. Canadian Geotechnical
Journal, 2002, 39(4): 924 - 937.

[5] VAN ASCH T W J, VAN BEEK L P H, BOGAARD TA.
Problems in predicting the mobility of slow-moving
landslides[J]. Engineering Geology, 2007, 91(1): 46 - 55.

[6] MONTASSAR S, DE BUHAN P. Numerical prediction of

liquefied ground characteristics from back-analysis of lateral



$ T 2

REGE, A TOBRA A Id I B A2 3 e B BT T 215

spreading
Geotechnics, 2013, 52(32): 7 - 15.

centrifuge  experiments[J]. Computers and

[7] JEONG S W. Determining the viscosity and yield surface of
marine sediments using modified Bingham models[J].
Geosciences Journal, 2013, 17(3): 241 - 247.

[8] JEONG S W, LEROUEIL S, AND LOCAT J. Applicability of

power law for describing the rheology of soils of different

origins and characteristics[J]. Canadian Geotechnical Journal,

2009, 46(9): 1011 - 1023.

[9] SAVAGE W Z, CHLEBORAD A F. A model for creeping flow
in landslides[J]. Bulletin of the Association of Engineering
Geologists, 1982, 19(4): 333 - 338.

[10] SATMANI N C, DESAI C S, VULLIET L. An interface
model to describe viscoplastic behavior[J]. International
Journal for Numerical Methods in

Geomechanics, 1996, 20(4): 231 - 252.
(DUEGmH PRI

and Analytical



