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Variation of surface displacement rate with factor of
safety for creep-type landslides
(As a consequence from reviewing literatures)

Noriaki Sugawara

Abstract

Stability of landslide is commonly estimated from a factor of safety calculated by a limit equilibrium
method. In practice of slope design, firstly a factor of safety at present condition of a given slope is
determined based on circumstance of slope movement and ground classification of the slope, and then strength
parameters are evaluated using a limit equilibrium method; so called “back analysis” is generalized presently
in Japan. Although a limit equilibrium method does not essentially involve such elements as deformation
characteristics and time-depent parameters, qualitative estimation on slope movement delicately may
connect a factor of safety with slope movement so far.

The author collected many papers presented from various countries to show both a factor of safety and
landslide displacement rate in field, and directly plotted them in a semi-log graph. It can be seen from this
figure that the points of displacement rate and factor of safety are distributed on linear band with about
one order range of the rate, and 0.1 change in factor of safety approximates to an order of magnitude of
change in displacement rate. From this result, the author suggests in designing control works of landsliding
slope that assessment of factor of safety should be based on rate of displacement obtained from results of
field observation, otherwise, when one finds abnormal displacement in a slope, a factor of safety is simply
assumed as unity, and then, in design of control works for the slope, required increment of factor of safety
is judged to reduce the rate of displacement to reasonable rate.

Keywords: landslide, limit equilibrium analyses, factor of safety, rate of displacement, control works of
landsliding slope
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Table 1 Factor of safety at present based on movement situation and landslide type.
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Fig.1 Change of pore pressure and factors of safety with time in excavated slope along the Kimola Canal.
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BAERERT 3 &, MR— 210/ & 9 IENE SN B,
CONMDOEWRIG R B—ETH 2EHH (B —v) T
S W g ITHPIL, MR I BB 2 3 5, RICE
THETL, ¢ AR > TFBET T 5 &, H
BIIIEPME E 12D 6/q DI, b DB, RMPRET

—

7

M — 2 HIFZEER & ZL2ROBERNBR
(Marches 1974 & 0)*®

&t s (Y —~), Marche 5D#EHRICE B &,
Fs =14 XD/INSLBBIEONT, g WAREL 1B,
g Lot o EIcBE T 2 RAR AL AN LT
BIBRICH B,

IDESIT, HERF,>1TH->Thd, FHEHNBHE
ERrRET B EEHRAI TV S,

A8 EE A ok T OMIEEN S —EBICKE S
BB, HAWEE IS X F MR L,
RS MR DAL O#ITIE, TN EBE XD EVWEEe
LOMBIEH»TEE, 20X3 LRI ED
BORLICE > TROBELDY L ENOTHAD
LEZIOSND,

(88 2] 2V —THIT~NY OBEHREDREFKN

T ORI X 0 LeR Fy 1.0k D KEBIFIT
BEREE v KEHIc ¥ 0T, BaEBHMI1.0&E - BT
FESMRICKE BB LRV, fFHT2EAM
ALV OBINE & btk ic¥ERkd 3, 70 EER
SORE T ORFEIIARKE BB TLEL {E(LIR
W EnS, BEEERBEE RS T
DEFHOREBFICE > THEERZT LTV, TOC
LIEEBET YD DI BESITHTLOYETRE S,
Vulliet (1986) ¥ 13 C ORREICBIL TX#kZE L B 2 — L,
EHhOMIT N F L EHEEEMT <Y OBTHE v 13
RORTEENBIEERELL

v="1(og,, ©)7 1

2z, flo), O ET_DANIER T 2 BREBEIL
Toy BEOTEHEARIGI t OBETH 2 2 L a2k,
ZOBMBIZVWAVWABEERTERE NS, Zoho—D
FIRXOHBEEIETH 5 -

flo,, ©) = A" Y/ (o, tang, )" (2)

TIT, ABXUn 3B ¢, BERMEBEELAL
%7

TNEYBEBICLLRF ERHHREOBMHREEL,
DO @XERAT 2 &

v=[A7""Y/ (o, tang,)"] 7 ()
@D [

v=A-7"/(o, tang, )"
= A-7t/(o,tang,)"

12394, KAERS

Lids=T,

/(o tang,) = (v/ADV" (4)
C T, RAEE Fy LT,

1/Fs = ©/(o,tang,’) (%)
Thidho,
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Fs=1/(v/A)'"
= (v/A)"Vn (6)
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