2004 Fg A gm0k
2004 Talwan Rock Engineering Symposium, Tamsui Oct. 21-22

LB AR AR - T RARS

N N - S N A P Y

TATLALAFR R F 2

# &

AE RS TAE AP IS IR BT AR S HREHFE oA AT
F£ T+ (model uncertainty)sf* 4F o 24t T ARR KR A AR T2 AT BARF HpY W EH - % >
% #c(Factor of Safety, FS)k = > /&% » F %’T_P 315__ FETF 2 X AN MIRITEE TR o
P i adR 1 AR B A Fr 2 ikt iz - AV AR PLl;J'(Rellablhty Based Demgn

-
|

RBD) » @ gt & 2 3THp + 3 1 ARR g2 %%\%‘t o h 2 A B R IRE A REF R
TR EHL D2 EAE LB E D R UK HE (Limit State D651gn LSD)m #
TORPZRPNT AR AHERRERERE 3@‘1? LRP W AATR AR L TR
¥4 MRATE BATARE R S A R i > X AT TR m.ﬁ-vﬁ 2AKRTY Ay
B oo

MAEF @ 42 248~ SR S TR RGN

¥

Z
ATRPBRAEE R PP BT L E RSP I RS T AR I G o A2 Rt
BT L E R ARFAHIOFTRIEL TV AR ERBR ARV AART S
A - BRTOEREL > ERA- B7 Mﬁm’ BOLAREF TR OH m&*“ FOoo K 1 AREFIFE ALK
Fept = RAMERIIR TG Hen1 ARH A2 AR AT G AP 2 A E[1-2] - XA nig
(RS EE S S I T SR P R m%’ﬂ*%ﬁ? o A R A
& §_% @+ (deterministic) > * 1 AR | €71 B~ Sodc > 1 AR R AL 7 F7 2 {2 (uncertainty) s £
R B 1R ETE Sk R e d > RBcY o i AR AR RE A R T2 iR m&’“v =
S LTFAARY CHAARALY GHNAR2NTARLI T AL PP o R

(w.

‘P’_k

Biha k- BEEOEE S VP AGFOMTRES P E TR RT 2ebfeR o
A LB @A B IR P HE 2 SR E LRI B R ARIURP S R
TOEPAPNTRARELAANA I SN AT RE LA EFA S G2 EFERERL LT o ¥
BEH A IR EREDFRERER S L RAATRF S TRDY S - BREY
BE > MAe A r IRFETARARFCE O RSP ARHY LY S IR

FIRGBAETTIRNERZ ARZIYS TFE v o

Pl €3~ SRR



2004 FE1mFFEHT oK
2004 Talwan Rock Engineering Symposium, Tamsui Oct. 21-22

Z o~ BXiA 1 Mgt B3

BAABIRERTFL Y B P L oM R 2 %$H~:%¥ﬁm
2 e wt R~ KA D g ?iﬁﬂ%%ﬁiﬁﬁﬂé il
ARk ALH R T R B o R B - >hlEcm ¥ 2t- - HBARE
%@o@%'»a~A§wU«ﬁ—w$£ﬁ&ﬁm§%¢m%ﬂﬁ,a{%%;’
RRVLEE AR R A TR A P hd > Gk

VR #H 2 KA P BB (0 TEAPF AR, S8 B
ZHEPBFFLE RS R 2 % 2 GESHEE S 2 (B ER%KA A fal o
ﬁﬁ)ﬁ?ikﬁ(iﬁ BPEMAFE) 2 AR AUERY 3 h® il RN i

35
!
i
o
PRIy
&
4()
1B

e
a\

CRENE NS TP \)ZF74%(%H4‘%M4"§)*ZFﬁ$&%
ﬂ**(é%iﬁﬁ O P P REET - TRPE

SPT-N &, B %5 1c, 0B R™E U 3 ) T AF| A 3 7 e 2 il pL b3t
P REeh “PERRET (FRAE) TABER X TES o

@“ﬂ“sz—ﬁ%’iﬁﬁaﬁﬁé% %> Thd? Bk o B fH 2 %30
FOREP o FikR TEAS AHPERTREF ) PR AR R AN K RL e
@Jiﬁﬁﬁﬁ’ﬁﬁ&§4ﬁiiﬁ&@é o FRA o RIFPEV L kIakR o HE R
T FAL KPP A F AR 0 A @ --¢%%?*énfﬁ%£ﬂ’i@%%é¢H“&$
P2 RFE > T - > A GRS 2 RRE N ok 1 AT o

o e op ol 2F 2k N wih ’Ri\; 4 “R 7 FS
mEE | REE T (Qus, ton) (Q/ Q)
1 (Qes + Q- W) /3 61.8 3.0
2 Qe /3 51.3 3.6
3 (Qss-W)/3 48.7 3.8
4 Qu/3 13.1 14.1
5 (Qu-W)/3 10.5 17.7

Qu= fd B+ =1539t; Qu= HaAL K4 —394t; W= e =7.06¢
Qo= AZ BRI =Qu+Qu-W=18541; Qu= K% BAP4 (FS=3)

AL BETRE S A E - & 2RI E SRS S 2 S PP R R N PR

‘ﬁﬁﬁw*iéﬁ%ﬂﬁm%ﬁaﬂ%’ﬂ BEAESERFETADL 2R 0 F

BFH[3] 35 o e R H - & > TARFMIEE SRS T AR
S ..q_,‘fﬁ’;@\,z— e ”“"’Fmp MR EFTRES 5 EE LT HE ML > TRl

VAR AT

T RGET R DS LR ﬁ@“ﬁ#&iw’” ~ 2R TR
W R G o d 1 S emdh T o8B - % 2 Glioh® K HE R R R 2 i T

FU 2 B g i — R RS



2004 #4314 G Bk

2004 Taiwan Rock Engineering Symposium, Tamsui Oct. 21-22
PR R AARG P - Reiho B3 et E R BHES 2RO T E S E R 0 4 £ 50
PR E SR T A ARG R EREER A B - 8
B RPER LD G HREAR - K B ST - P e #2 - LSEBI AT L

BRI AT o
Whitman[4] BHB VBT EAPT RN AELIE T T EA RN 0 A
VARELT A FREF L4779 o 7 7 ;?L)ii % #7 (reliability analysis) > Whitman[4]
T - BFEapLor R TRARAS ﬂ}frﬁ* e {50 5 &R 2Kk a 4 (capacity)A2iBR TR R E
(demand) e748 & | o % B 45 3 )F* v :?L)ii(rehablhty) My H P E SEEE
(probability of failure) » ¥ 12 F ;¥ k £ 77 @

Probability of failure (Pf) = 1 — Reliability (1)

BB I rmp s v J.,?‘-*{mug] 1l KRR -BY 3 iEHF Lo Hd REH2 BT 50K
P2 BB cBHLF B 1P ad iESF e Y RE DR PTIAARS LB B S
TRERPFFRE S R EFEY AR R Fa o ¥ g KT
® (mean)% &% X (standard deviation)z. f§ i* = /= k& F¥ FL B & 17 > mHir v - [E D K AEE
(First Order Second Moment, FOSM) © i * ¥ . R I2 2 KR8 (74 178 K3 > TP ar 142
© )I?r“‘ S B fAFeh% B 2 ¢ & 7 Cherubini et al. [S]¥H4k x5 2 Chrlstlan etal. [6]¥ 2 3
TRBEATIFZ VAR AT o

WP RRAIT R AL ARl afA 52 o TapEd- B il
WA (4o BA#HD) #rRX it - i\@“&iﬁ‘-ﬁ%ﬁt@)ii oo e T A R B2 K
PIE - PR R £ 7 o« a3 v LTV A7

P; = Probability (Q <R) )

o SRR S et B R AR rﬂ F g B T AR 4p fic(reliability index, B) ki e
BT e :L&:#F.@:? TSV A T

Pr=@(S) 3)

He Q)R 25 AT ol ™ LR 30 B3K Q& R 3 b2 % #k(independent)
HIFRT 0 R 2 RH TIHOEE ERELTY RKE o om0

B=(ur- o) /\Jor +0, (4)

ﬂ/u o-,g,\&i,] l)v %&7 T ;JE *ﬂ}i‘o
31 fREFREE e o d A E S z}g,; P BRMo ri?’]LL/V\*L’r—:‘J-%" e i&i%gﬁg Bg s
S "‘gt’ i€ 174 2> kR - L8 % Bic(Random Variable) o ¥ 3L & 4 fick & > (hdic2 B T 1
- ;]J Fﬁ 3( Z\ 7

-

Pl €3~ SRR



2004 FE1mFFEHT oK
2004 Talwan Rock Engineering Symposium, Tamsui Oct. 21-22
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% 2 Eurocode 7 *77|d12 2 B w2 Y B2 B Uk i

For all types of retaining structures
Loss of overall stability
Failure of a structural element such as a wall, anchor, wale or strut or failure of the
connection between such elements

Combined failure in ground and in structural element
Movements of the retaining structure which cause collapse or affect the appearance or
efficient use of the structure, nearby structures or services which rely on it
Unacceptable leakage through or beneath the wall
Unacceptable transport of soil grains through or beneath the wall
Unacceptable change to the flow of groundwater
Additional requirements for gravity retaining structures
Bearing resistance of the soil below the base
Failure by sliding at the base of the wall
Failure by toppling of the wall
Additional requirements for embedded retaining structures
Failure by rotation or translation of the wall or parts thereof
Failure by lack of vertical equilibrium of the wall

B3RP WP T ELETURERY R
Code or Practice Limit State Categories
Eurocode 7 Ultimate Serviceability
AASHTO LRFD Specification Extreme event  |Ultimate Serviceability
Geo-Code 21 Ultimate Repairability Serviceability
Canadian Foundation Manual Ultimate Serviceability
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ABSTRACT

Uncertainties are encountered in all the phases (site investigation, design, and construction stages)
of a geotechnical project. Geotechnical engineering have recognized the inherent variability of the
main materials (soils and rocks) of focus since the advent of soil mechanics. Traditionally in
engineering design, the uncertainties were considered implicitly through use of a global factor of
safety. This approach suffers a major drawback that the level of reduced risks is not consistent
even the same factor of safety is used for a given type of structure. To overcome this drawback
and to take the uncertainty into account in an explicit way, a rational approach is to incorporate
probability theory and reliability analysis into analysis and design. This paper examined the
shortcomings embedded in the traditional design approach, illustrated the superiority of
reliability-based design (also limit state design), and explored the worldwide trend in development
of new geotechnical design codes. These observations will help address the Taiwanese
geotechnical community the impact of the new code format and the need for involvement in this
subject area.

Keywords: geotechnical engineering, design code, reliability-based design, limit state design.
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