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Abstract : Technical design codes of slope stability for port structures were studied by comparing local Korean
code with international codes; Japanese, EC and China codes. Three international design codes are based on limit
state design method. Although Chinese code was based on the modified Fellenius method in slope stability
analyses, it is currently changing to the simplified Bishop method. In Eurocode, the Morgenstern & Price method
or the Bishop method is recommended. In Japanese code, however, the modified Fellenius method is preferen-
tially recommended, but the simplified Bishop method could be alternatively used in case of thick sandy ground
conditions. As for design parameter determination, Eurocode has stipulated comprehensive partial factors and
partial material factors, however Japanese code has clarified empirical partial material factors for each port
structure. Chinese code, the minimum ranges of the comprehensive partial factors are stipulated, and the use of
the strength index by specific tests is concretely clarified with the safety condition. Case study of slope stability
analyses showed the safety factors were higher in order of Chinese, Japanese and Eurocode, respectively.

Keywords : slope stability, simplified Bishop method, modified Fellenius method, partial safety factor, safety
factor, limit state design
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Table 1. Minimum partial factor of resistance (The Ministry of Communications, P. R. China, 2000)

Strength index

Calculation formula

Consolidatedquick shear
strength (direct shear)

Cuibit (qubit Wi—uybtan gy Cohesive soil slope  1.2~14

My = RS

. 1
cosq;+sinatan ¢k,-7
R

Other soil slope 13~1.5

My, = 1 [(ZR(qubi+ Wki)Sinai)+Mp]

Mg = REEC L+ Z(qyib;+ W)cos ajtandy,)

1.1~13

M= y[(ER(qubi+ Wi)sina) + Mp]

Effective shear strength

o = chlrdb[ F(quibi T Wii—ub)tandy,

. !
cosaﬁsmaﬁanqﬁki% 13~15

M, = y[(ZR(qb;+ Wki)Sinai)+A4p]

Vane shear strength; Unconfined
compression strength; Undrained
triaxial shear strength

Mg =RES,;; L;
M, = y[(ER(qub;+ Wy)sina;) + Mp]

1.1~13

Quick shear strength
(direct shear)

Mpx = REC,Li+Z(qb;+ Wy;)cos ajtandy,)

By experience

M, = y[(ZR(qub;+ Wy)sina,) +M,]
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Table 2. Strength index and formular for each design condition (The Ministry of Communications, P. R. China, 2000)

Strength index & applicable conditions

Design

conditions Applicable

Strength ind ..
rength index conditions

M

sd

Formulae of
My, &

Descriptions

Eq. (6) & (5) The anti-sliding moment(resistance) caused by may be

Consolidated quick
shear strength

completely or partially taken into account, depending
on the consolidation degree of soil mass under the

(direct shear) Preferable to Eq. () & (5) action of ; the sliding moment(action effect) caused by
apply should be completely taken into account.
Long.t.erm Vane shear strength or The strength increment induced by consolidation of
stability ~ unconfined compression Eq. 9) & (5) . .
soil mass should be taken into account.
strength
. The pore water pressure should be determined in
Bifective shear strength Applied if Eq. () & ©) accordance with the design conditions.
Undrained triaxial shear allowed The strength increment caused by consolidation of
Eq. 9) & (5) . .
strength soil mass should be taken into account.
Vane shear strength O b ferable to
unconfined compression appl Eq. 9) & (5) -
strength PPy
. The pore water pressure should be determined in
Sls]g;ﬂtfm Effective shear strength Applied if Eq. () & ©) accordance with the design conditions.
v Undrained triaxial shear allowed Eq. (9) & (5) i
strength 4
uick shear strength Applied if
< gh A Eq. (8) & (5) :

(direct shear) experienced
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Fig. 3. Cross section of example.
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