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ABSTRACT

Consolidation and settlement of soft ground based on reliability analysis

Ahn, Hyunmin

Advisor : Prof. Kim, Daehyeon
Department of Civil Engineering
Graduate School of Chosun University

In this thesis, reliability analysis was done on the characteristics of consolidation
and settlement in the inner temporary dike where a weak ground improvement
construction was applied. Through the analysis, PBD optimal space of placement
was established, and it was examined if outer arc obtains stability against the
residual settlement with the change of consolidation period.

As for the range and method of this study, a consolidation settlement was
calculated through the consolidation of underground foundation and settlement
analysis, and the data were analyzed in average, variance, and distribution. In
reference to analyzed data, the study aimed to proceed the reliability analysis on
the optimal space calculation of drains and the permissible residual settlement
according to the consolidation period through various application methods and to
achieve the stability for the optimal space of placement and residual settlement.

When the consolidation analysis on the foundation ground was done through this
study, the following conclusions were obtained as a result from conducting the
stability analysis on the effect of space of drains, the effect of consolidation time,
and the residual settlement and differential settlement.

When applying the space of drains as 1.0m, 1.2m, and 1.5m for the objective

ground, from the result of analysis on the probability of reaching a target

- vii -
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consolidation, the space 1.0m showed 99.9% ~ 100% in all sections, meaning that it
is an overestimated construction, and as the space 1.2m obtained a reliability of
over 95% in all areas, it showed a stability relatively. Also, when the space 1.5m
was applied, as it showed low reliability of 80.22 = 84.52%, 50.26% ~ 71.32% by
each section, it may be concluded that it is better to apply the drain distance of
less than 1.5m for areas in which the probability to reach the target consolidation
is lower than 95%.

Also, as a result of analysis on the reliability of differential settlement with
nearby area, it exceeded the permissible differential settlement slope (1/600),
showing a possibility of occurrence of differential settlement close to 0%. When
construction was done with a drain space which satisfied 95% probability of
reaching a target consolidation in each divided area and the occurrence of a
residual settlement was within the range which did not exceed 10cm, it was shown
that there was almost no possibility of the occurrence of differential settlement

which was above the permissible differential settlement slope.
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— 1 x €76 — ay
1+e; py;—p; l1+e,;
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" Ap  ApH (2.36)
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Bol AU Aol AFHE A 4 (240% o] AR
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S= T+e, Hlog t, (2.47)
—c,Hlog 2 ; ¢,/ = 1o (2.48)
TC B G T e, '
AA71A, e, AALD SEAY =H , H  HEIY FA
o, g el &7
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A& Q& A(resistance factor) RE F A3t}

Z=R-S (2.49)

Collection @ chosun



o]7]4 R > Sol®l FxEo] ¢+AF ZA$o|1 RS ol F2E9 w37t 2 7
Solmg 7=0 & FXE AN} B9 AA @ RF SE (19 9L s,
2t7k N(ug, 0%g), Nlus, 0%5)9] 71 EEE werh,

R S7F A28 S@Holatd 4 (25009 o] e & sith

N(Zm, 02,) = N(ug - HROZg + 02R) (2.50)

2 QD) 22 AP RENR: tE 3ide] thdo] Bhe 7222 ¢ (failure mode)ell wet Aaggt
Fperformance function) H== AR (limit state function) 222 F5==H 2] 25D)7 Zo] @k

g(y) = glyl, y2, y3, - , yn) (2.51)
A7AM, y = (y1 + y2 + y3, - , yn)= &E 48 WFEY dEon.
AP gy)7F 0L wWE A o ojue] A FH-S A ElHimit state
surface)°lg} 3ol o] FHWEE 7|FozZ gy)>0 o we] AeE/t A AE Ha,

g(y)<0el 3 3e)7b |k dA Wb yl + y2 + y3, o , vl QbEE AdE, FAVSH,
g e FE2 4 (252) ~ 4 254)FH 22 FEUET ARG yEd 5tk

Ps = f g(y)>0fy(y)dy (252)

limit state = [ Aoy (2.53)

Pf = f g(y)(ofy(y)dy (2.54)

oJ7)|M, Ps : T+Z2E0] ¢tAG AL FE Pr: FFEo] JIAH o]F FF

ok

= R'I} sz 'S'Y BAE 1HITPE 29 2303 2ol IAAFHF HHFFES & A
T ok 29 2300014 Z9] Fd mEFEH 33 FA7HA] DA (Z-0)= 29 FEBA
02k NEGAF B H(=Bo) s FAHET(H 250) AA7IM AR pe Z FEL=TT

ro o

i
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o] FAe14 ARG A2) mE 29 BEVA 0,2 TGN BAG ol o)AL Al
Qo] SHAEE Ul A5 AR 3 a9 231904 AREAS B ADSE Azde

G GEL o AolHA B 4 256 2859 L FEAA RE e A=gxGol,

e

Gly) <0

Failure State T
Limit State Surface

(FAFe, G(y)=0)

Gly) >0
Safe State

Z=m; - B0, =0 (2.55)

1714, m; = mr - ms O|2E

A7), B ARG me AR B, m, 1 SERS] B, o, 1 Z BEARolTh
HHH AT AAHAS Pr FAE AN E FHH(0)LZRE BEA Znol
ot AE Wold Yeste vele FEoldh 19 2320k FASE Pt AHAA
& pol BAE Yegied FABEo] 4242 ANYAS B A7 BE L 47
. B4 ERFEEC] JAE AHYAS e U 15~40 Bl Uk

i

A > PR S I | B n,
s

0 U, z

it

QB
08 2.31 AZI"XIe B2FR(KE), S(GIE)el 204 O 2.32 mussn o3y X

1o
1
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3. Level 19] A=A AAY

Level 19] A12|4 AAHELS 234 s o FE&4 AR Hrbge 7EES
FARBEA 7€ FH2H HIP 7% widd AAAGANAYG FAE FE
o AAARE AT} F, o] BT HFHLE TZEo] FHI} T AHEE
EE A= X]—.—(target reliability index)2 4ot 71&9] <HAAF MEFH FASHA &
AggET FFZE ded ZEG AR S FEIr] A% FEHAA S (partial
safety factor)E& AlAtste] o] &3},

S ot 2ol she] AR Rt she] sl Lol ofa] Aojse dAPdEAs AR ET,

g=R-L (2.57)

_ LlR_LIL (258)

SEE TS BEd BEUA, AL EFHUAL 2HE BFo HFE AHE AF

BrE BASES 7] AE APPR BEE B Lol doln,

g = 1L + BrVok+o0% (2.59)

4 @50E Y% AAE BrE 9% AAE 2Ho SudE dALHEANL A5
t §8u5e ool 24F AYHEY FTE FAHEE, FAPER FAA A

al safety factor) ©7F S7FEojoF g8 & 4 Ut

)
o
o
o
ofo
i
rir
ofN
el
rO
)
X
',Q
8
2

o= LR (2.60)

F9 4 2509 WAL sl SEEReR AEASF Br ol A=A B
SSME AN FFH EFAAE 42 16, a6 G, TheY] S WEo} Bk
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ne = BTog (2.61)
SHAIAER A o] Hr ngot EFEAA oge A (2.62), 2(2.63)2 HEFH o] R}

e = Ur — UL (2.62)

o6 = Vok+ol =~ alor + ov) (2.63)
mEbA, 4 (2612 4 (264)2RE 4 (265)¢ Zo] yetold & Ut
R — HL > PBra(ur + wo) (2.64)
uR(l - Bradr) > w(l + Brady) (2.65)
o714, 6g 3 6L . A4F AR RS EAASHCOV ¢ Coefficient of Variation)
AAGA NN FRE= 7= S HrllME 2 AT JdgRts Jagesy
Y HHsHA HAE £ 3% (nominal value)S ©]83= o] dtyolng APJET 3t
SAEY %S 47 Ry, Lo 2 BB BT HE A 266)% 2ol AT F 3tk
nR = Ro /R, nL =La/ 1 (2.66)

3 4 (260)e FHEE ol&ste] BdHsHE 4 (22199 2o

— o)
(A=B ey p o (AFB 08, (2.67)

olw] 2 (265X &A% Ra & LoY AFE 77 09 T2 F9H 24 2637 2o
ORn, > YL, (2.68)

o71M, O @ LA /T 1 STV, AR B
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o] 3 Level 19 ANFA AAHAAN= 7289 3 FFEo] LA o= HEF o
AAF7E AAZAY. Assert Ago] ofd ALl ol# g FHoA SHAASFE A}
= AL =3 HS7F Atk Level 19 #H¥2 53T AS AAHE(Load and

W
h=]
Resistance Factor Design : LRFD¥)¢|2t2 %= 3t}

4. Level 2°] A=A AAN

Level 29 A2 A VAT AAE BT IEoR @ Aotk 5, AAE 722
AHPAFE HEAA o)e] BEAS FEr1E B $408 R 2 Q699 2o

NP

B = Br (2.69)

Level 19 #olMe HdASet S4AE olgd dd4e BAS] GEe] T2
NHPAST BEA oAes HEAE @R Helse A v 3|
olt}. o)zl Hlake] Level, 29] WHoINE AHHAGT} BEAS $EA] YES HE A
o BEET NP5 Aol ol G| BPo) A ANTAH Bas) Ak
Ao Fup) Bslel AP AR 5 gE A IAHTEE 14 2k dagE
o Toke WoR Level I WS ol8dlo] AR5 2 Fuighe e Tobe HAL thew) 2ok
S (4] 2700% 2 IAE Fas Fol Ul (2 2707 Lol AR AT

Z:g(x l,xz,....,xn) (2.70)

L= g(:uxlv Hygs - ’/uxn)+z X “HG) Hx1 (2.71)

(4 270% ol gete] Ao} B} BEAAE oY 47 e 2o,

H,=g(1 4,10, ee.... ., (2.72)
6 2
=Y ot =2,
i ox; '™ (2.73)
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(A 2727 (& 273)E o] &3] A AR JHIFEF LS F39E 23 Zo] FF
Hel B HASG HHBES YT 5 Ak

_Hz
d o, (2.74)

P, =1-¢(5) (2.75)

ANA, ¢(-)= BEEZTEX(HT=10, EZAX=0)] 3 FHSELTF

5. Level 39 A=Ad AAWH

A 2 & 33}% HE FE¥SY A §EEUEETI FoIAE A RS
ol-§3te] HAFES AL ° < e R Folzl g9 AL
Aof g J}Hﬂg-a— HAH oz AAsE WHS Level 3 Wolata gt} e
< HAqHe AAFGES HHHoE AL 5 SEWTIT 8BS AY
g w3 B2 olEgol Atk o e olF wlo A XA HIHE
o]&3 I FES FL A HHHLE PSR
4 49 RS 453 s AREEM, OiF
technique)ell 93} AR o2 JFAGES FAH = WY
BYSRA Level 3 HHE 7|EXH0E BE T
FHAM] o8 BE BAARI EAol AR EHE AE¥de /S AAR
9] 7P AQ R F2 ANFHA R F(Reliability index)E A4 HH ol Level 3= SHAAY
H4E Aoske FEHTES A2FLEFTE FH AESAY A oA H(Simulation)

ﬂd
2_{_1‘
N
N
N
rk
xS
—O‘ll‘
i)
[

o,

l

H>
¥
rol,
L

_ﬂ

< 3 AAE o83t AR FEEY FAFES A= HHolstn & £ ok
o] 01] A A% 3709 A= AAIHS Leveld] HAA 2AM 58 E 229 HERAATH
H 2248248 £HEY Leveltll E EF

Level AR A2 71¥ Parameter

Level 1 Rd > Sd AAE #%

Level 2 B > BT A AR

Level 3 Pf < Pfa 33 &E

— 40 —
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6. 44 - o]A AFHEAHY 2L Monte Calro Simulation

dgrzio s SASES AR Heirds 4 beEe] T gl el dEREE Y9
dolol i} AR AAl2E HlojEe] BFow lale] AERIEE FHd] Adrke A .
gy BEEET Aoddeitt EXEkE B HEN R ARt AL HAEZo] diE
off QA A= B4 = oA AF] B4 22 AR 3 Teke el EY ARdEn.

flo
2
bl
kv

7}, 4 A A= BAY (First Order Reliability Method)
dA 213 BAHEORM)AIM S SHA e E<~(Limit state fuction)© ¥ 374 Ho=
2E 74 72 linearization pointoll A tangent BH o2 tiA|Ec}h o] linearization pointZ
degin pointzl 3 313 JFAle] BE A T AY E FEUEE /AT 2 I9 233
ol Yeht gtk dA AFHEHEFEORM)IA S AHARFE 4] 276)3 o] vehfojzich

B=a -y (2.76)

o 7] A ax : design pointel A s FHo g Fal= GYFFA

y* . BTF 7Y design point
dA AFHEAH #3 FE P,o A= 4 2773 2ol YERo R

oA 714, () @ FARTFEE S (cumulative normal distribution function)

\- Gly)<0
N, .
limit state surface
o
»

/B G(y)>0 S angentiie Aty

-
& 2.33 01X BEEZ20ANY LHNZSHAl AZALX 29

FHl
o
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1} ol Al A1F] AW (Second Order Reliability Method)

A A EAHlA limit state surfaces 7FF 49 AHE 7IXE & Hez
Fdo] ¥ design point®] ZH A= FHol| ot FAHE HHOE YEhRI T
stA Rt A dE Ut obF 2 ¥AE EAS UsdAY dEHESse HE Z=U)
2A =9 limit state surfacet ®|FH FEo] AAAY o8 MY FHol & +
o Adk B4 A Al Wge BAEe] F Aol olyd vAY A GEHe] &

AE g 3o oA AF BN A% sjHo] dasA doh.

[«F

oA A¥E E4H(SORM)Z y* F
L

s A
Abol o] Atshs ot At Wl s

H AL (Paraboloid approximation methods)oll+= design pointell Al EEH 2]
A2 A2 limit state surface Aol n-1712 AE9 FFEE A3 curvature fitted
paraboloid (Breitung, 1984 ; Tvedt, 1988)¢} curvature fitted paraboloid®] te¢te &
Der Kiureghian(1987) %©] #|<t3t point-fitted paraboloid7} L th.

t}. Monte Calro Simulation

Monte Calro Simulationg A FESL AP o2 FAsE 713 HEFA 7HF
siufoltt, & FEHSES 2% FELUERTSE ol&sld 4 FEHUSFEY EXEAH
o] +4¥ d=(random numben)E FE3t9 T T FEHUTY FEHD(set)=
AR & AAE Z4 FEETES AN dYstd dASES AR 2

N7He FEWSF setE FEAS W SAFH o] 0T 22 F-57} nf
2~
T

25 T
H #ASHAOH FA&E Pre 4 278)¢ 2ol ZAMH R FAE

o714, nf : FAZEAo] 0BT 22 59 S / N: gEHs FE3s
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Monte Calro Simulation] 72}7‘4% AN Ao oI WP J1EA] Fu
FHE IH= BE JAFGES 78 7 vt JIH, A2 o] FERTY
-’F«] P = FoAAA & 73—?—01]1?— g ol fo gt #dg WE ¢k v
F 1A o] 7hssttheE Holth

g 4 L

1o o

B
J&,OL oo

A Q)= FAT sFEEe] AR S B AiMe AA FE3F N9 ol FE3]

F 2871 o Shoomand nHe FEEHYH FAI FIAFEC] Y o 7o FF
(significance level) 5%0l4 9] o3} FA2 o7 they e A& A¢Hsl3 tHShooman, 1968).
error €% = 200 % (2.79)
f
Monte Calro Simulation®l4 3% o] HAZ ANIAEE ZH7] &4 24
QT9)NAN ZEH AA FZ235 N9 o=z FHAse Ao| dntAdo|r),

10 o7 100

N P, (2.80)

v

i\

7. A= =34

First order reliability method®] FH2 AZdA5¢} 7|2 Wyl dlgte 7dise S 33E
I NFAR G et IAEE FAY 5 JA siET T 71EEQ ¥
ol A design point®] 3ol thsiA] AFAAT, B Hulo]a o] AL 4 28D)F ZTh

N7t 248 5337t

oAl

Vy ¢ B =ay)T (2.81)

we - . VG(y") oo .
A7) A, aly)T = | gg( Y| yi @ design point

EFETNA 9 design point®] 3zl gk AR, BY A== AR (chain rule)
o e EEBA] FLt U WS F5o gradient vectors] F7|E THF o] &
Golo] HVES TAF 5 AR UPE AY Y'E 4 Q87 2ol Aok
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D~ a(y)TJyX
y(x) = D ()T (2.82)

o714 DE yo EFHAY diagonal matrix©] il Jxy+ jacobian WEgho|th 917 %
W E = limit state fuction(g(x))oll 4 2] deterministic parameterel W3t = +& 4 U
t}. ‘n’E deterministic parameter®] WE o] 1, g(x) = (x, )R B nol I Wg=
= 4 2837 22 d4H 2 vehd ¢ gtk

x9 BEITE Aosh= A, 0o B AT, B WR=E 4 2849 2o

X
e (2.80)

a7, 2 E.0) v muaa o wse] BE HHANN EEIZAS]
3}

WY UsE et AgAdXs B FAFEH W nu FEWUS Od g 7
2RE dAGAZES] VIHREE A (28, 4 (286)F 22 #AZ HAT

vnPu = ¢(-B)VnB (2.85)

VOPx

d(-B)VveB (2.86)
q71M, ¢(B) : REATHETEXL ST

NG WPE FEL FAFE g B JPL F= WFES FAsET AT
q

F A3, EAY BFAE olFsted =es Fuh
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8. A& FAANF

Meyerhof(1982)+= Ed 2 7| T84 9 td&S& Az oy, 7|z Abk7
Z F7tol oA FIIANE (I e EBotA §7], AF L H)e} FEEA
AE(FE,FF)el diste FE3 A& oS ALY

4 N R
i
1o
ofN
E{N
&
o
i3
ok
ol
S
oo
R
lo
ofN
=i
2
=)
L)
o)
ofo
_&
)
)
i

[o
e
4
o,
£
e
2

H 2.3 22 2440 282 otd & (Meyerhof, 1982)

. = - QhA-&
2RA % % = A w5 AN | (oo NE)
Dead loads Earthworks
Very Low < 0.1 | Static water Unit weight |Earth retaining <11
pressure structure
Low 01 — 02 | rore water |Index properties| p\qone | 11 ~ 13
pressure (sand), friction
Live loads Index properties
Medium 0.2 - 0.3| Environmental prob . 13 ~ 16
(clay), Cohesion
loads
Compressibility,
. Conolidation,
High 0.3-0.4 Penetration, > 16 2.0
Resistance
Very high > 04 Permeability > 2.0
®p = T(j (p : coefficient of variation, o : standard deviation, 1 : mean)
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E 2.4 x|A HOLE A2 (Meyerhof, 1982)

v} 3] 3 g 3 A ) A LA & (Fs)
Earthworks 1.3 ~ 15

A o Earth retaining structure 15 ~ 20
(Shearing) Offshore foundation 15 ~ 20
Offshore foundation 20 ~ 30

A = Uplift, Heave 15 ~ 25
(Seepage) Piping, Exit gradient 3.0 ~ 50

B 2.5 Xet30A2 20 DHUES &2/ 8 X2 (Meyerhof, 1982)

EATZE 5]-§&-3A dl 3 3 8 & (Pf) ANFHAA5(B)
Earthworks 10-2 2.33
Earth retaining structure 10-3 3.10
Offshore foundation 10-3 3.10
Offshore foundation 10-4 3.80

Whitman(1984)2 A dt72E59] QAR F3Fs mA = AAEY ESHUAL S 19
71 $1&te] A Z) A A4 (coefficient of reliability) CRE =3t CR¥% 33 &8F Py 99
FAAE ol 2 (2879 Zo] YERHUT

CR=1-"F (2.87)

AEASF CRE F2ES AA&E] 1%eE ARTE F2EC] 9% dHsithe

Aol AFLEANAE © 8% F e AP o2 Bol AHEE F Y AFSF
o FXEY YF AP EH BE FAY FaES I~ FEHRY FAE YHEUHNA
= 993 wF F2E 7z A¢ F2EY FIE ZAHoE ATH o] A
Heado] By Fe BAS FIAFEL HAE 10° ~ 10°2 AAgPeH old o
g 224 A% CRe HSIE 99% ~ 99.9%= vrehdth

Aol A= FFA 2 Fajrt FHH oW Be B FH-FHF 99 I E 23}

B2 9 ©E FH(FEL 10° ~ 1071 A _ _

2 AAsiH Aol 9999%c°1d #37t BASHA] FEF AlFHokE ATk o]HF H
[e]

< ANl & Hzol F2E AA F&3A AHEE F e o7 2 7 Utk
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Priest et al.(1983)2 ZEAMHS] AFS #
7l 3t AEAMHS AR B/

S olEE ¥R 4G

& 9 Hakded 8 BES AHn

W] 918 st slol= gllow JdwwaE
ARl e 58
e AR BEE AL AL,

o}sF A
=1

E 2600 X 249 AANE HaerkH g 271X g FE] TSR mE AlHe
A 2 ZAANE YERIT A& E9] AFHY £F/7IEC] APl g EHGE W
Bt vl & FaAEe] dAAE 8T & Ui Hxkdgol 20001, Hoiset
g2 oPdE 108 J1FE A% 03 158 7128 3% 0068 A83ES sa Yok
I 2.6 SHSH AMHALAHI|=

Acceptable values
Consequen .
%;fitglgo(gg ces of Examples Minimum maximum
failure mean F P P
(F<1.0)|(F<1.5)
Individual benches ; small*
1 Not serious | temporary slopes not adjacent 1.3 0.1 0.2
to haulage roads
Moderately | Any slope of a permanent or
2 serious semipermanent nature 1.6 0.01 0.1
v Medium #*#*-size and high#**
ery slopes carrying major haulage
3 serious |roads or underlying permanent 20 0.003 0.05
mine installations
* : Height < 50m, #* : Height 50 - 150m, *** : Height > 150m
I 2.7 APHAEHO 28 ilA D=
Ares] g & o

Satistices all three criteria

Stable slope

Exceeds minimum mean F, but violates
one of both probabilistic criteria

Operation of slope presents risk that

may or may not acceptable ; level of

risk can be reduced by comprehensive
monitoring programme

Falls below minimum mean F, but
satisfies both probabilistic criteria

Marginal slope ; minor modification of
slope geometry required to raise mean F
to satisfactory level

Falls below minimum mean F and
violates one or both probabilistic criteria

Unstable slope : major modification of
slope geometry required ; rock
improvement and slope monitoring may
be necesary

Lacasse et al(1996)< F3HH

+(Spatial variability)$} SHYHES X% EZDAHF9
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Egddgo dis] dFE s9d. 2¥ 234 Hd&(Safety factor)® I E
(Probability of failure)Ate]e] #Ael wisted yebd Aoz agoA HE upep 2o
AL FAsHAIRE vt 2R BEUA zpold we} s FEo] A Aolrt
o AEAgAe g EFAgol AdAFE A FFS HAT
= TEEY dHEE Hrhsted AV Jx EFANE 1T

FS

FS = 1.40, P; =104
Low uncertainty

FS = 1.79

)
i
i
i
|
]
| Pf =5.10-3
|

[0 4 FS Probabilityf High uncertainty
of failure |

o T s 1 THES
\f = 1.0 2.0 3.0 4.0

locd Resistance Factor of safety, FS

\'ﬂl‘\
Q
Probability density function

8 2.34 ot S0 MY ESAM012 21

Preloading F93 AMFETRE Aok FHEANY G 2280 Agro] WS
Agle Agol vl BTEE GLEF ARHHEA 7ol o}% BYG F5AF k)
7 AARFEFAF(RIRT 2 S0 2AC A Fol ARDHACE AX )

WA E AR St AHke] GEE, FEIFIHE FLEAA @Y P°ﬂ AXHFTH, 4EA

se] z7128E BHoz )
7h. AR hd

Terzaghi $E2ol&8L HEA e dLEANS AN et=d dal AE-H v} o] o
2L 04 HEE 4 E(infinitesimal strain consolidation) 22X ¢TH= EF9 F
Aol HlsiA FHoE 2 FEUHYPYS doFithk= 7MHAS 7|[Eo 2 di(Terzaghi,

1943). B dAF9 A$ dAwre] tisfA = Terzaghi ¢Eol&9 FH&o] 7153 Ao
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2 Bo} BeNg o gstel Wk ARS FYsharh

C.-H P,+AP
S. = AH = € log(—2 ) (2.88)
€ P,

o714, Cc : ¢E A4 (Compression index)
H: AEZ 57 (m)
eo @ Z7|5H]
Po: dAY FEIAYE t/m)
AP : 718 AAYE (FAEF) (t/m)

Terzaghi®] WAWHE GdolBoA FFAH ¢34 do] A= = 4F
g st Al doixe BHY gtoE sMAEHI bl JojA Azt &AL
Mol He 849 Fo|7l A At ML ¥4 HMHAE dodE 9
4 HEFst Y A E o=AE BHEH Aoz Hridn oy 718 E40)
H HAES 22 ugen AHO HdFoE & ¢S Zv dgANg gy
o A&3te AL @HXAH 7ER Y EUXE Q& AjRsiA gty dddET

71E9 B2 dAFolA Terzaghi o229 EAFES sty At ddAA Fol F

g o] Wdste NS e YHOES TAHSE AEE stRoy
g FRo= 3A417F 9oh.(Davis and Raymond, 1965).

Gibson 5& A%3] & HIS 4oy 42 Fo FFATY 5ol Haln g9
A A Wste] HAYPAH #A TS 1T AA 8 HIFE GEoES AN
(Gibson et al., 1967; Mikasa, 1963).

SRR EE EL

Preloading &8¢ vl 9g= Wl R (sand mat)E HA g F AFA|HH|
HEAE sk, 2 A5 A& S «121 3FE FHEAA AN EFU9 H9
TEE FENAY. B ASFE AR 5 3 ST FJB=5Ae] 9
Fog FHYOR o|Fste BAEHE WA BHE Foto = Wl AT &
Hoz dAd EHE weEtq ARHUAA ot F sHulsAE Sl WEdnh
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WA 7 AXE Zute] - A a9 H 9o tidle] Barron(1948)< smear
zone® well resistanced] FIFS AH XA ZL olAAH FA Flo| FHWIY

B GEEE B3 Zo] ALstAth

0

Un =1 - exp( —%) (2.89)
P = (—2° Yn@) - 32°=1, (2.90)
n?—1 4n? :

oq714, Un : Bd =
F(n) : 85 7+F ] gk factor
n B 7HEH]

Thn @ AZHAS

2 3EITE o3 2

—

2] (2.89)9] Barron(1948)°] A<t 4& 4EAZT

dZ
E-Tol

2 2 __
(5 )in() - 3”n21)] In 1—1Uh (2.91)

A7NM, do ¢ FFRY A A(cm), Cn @ GEAST (cr/sec)

Hansbo(1979)& Barron(1948)°] #|<¢tst 24 (2.89)9] F(n)& =909 1HF o3 o
3k Smer Zoned] F& 183 well resistanced] &3 FgFS I Ao el +=H
Wako] digt H YEEE o33 o] Agtslsith

8T,
oy,

Un=1 - exp(— ) (2.92)

0:17]}\‘]7 Uso = Us + Mo

__n? n 3 sz . _S? S2—1, S%+1
e = Tz (In st nS 4)+n2—1(1 4712)+rL n? 1(1 4n? )
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; A Ao 3 factor

b = :;hnz(ZH—z)(l—#) : 52 A0 U factor (AHZA A9

[

lo = ;f” nHZ(l—#) . 52 A5 g3 factor (F2A AL)
ky o
n = " (Smer Zone®| FA%H])

Qo = 12K, (W]F8&F)

S = ::S (Smear Zoned & 7H])
Ty = déz (A1 Z¥Al47, Time Factor)
[ . .
n= - (2¥A"], Spacing Ratio)
A 2 gte] ek A4 (cm/sec)

%o %
A wre] YU FFAF (cm/sec)

SIS IN
e BOR
ut)
e,

A e FFAF (cm/sec)
z 999 o] (cm)
H : 4539 54 (cm)
C : $39ug 4UAS (af/sec)
Te : FFLY WA (r = cée , cm)

To - ﬂZ}HH—}FZHQ’] ":11_1-73 (dw = 2ra>, Cm)

Hansbo A|2t2418 AL&3te] ¢lo] Sand Drain®] Z %+ A% Aldle] gloi} Plastic
Drain® ® X2 %9 Drain(band-shaped prefabricated Drain)e]B22 %7143 wjFA=
31413 }04 2 A o] Z‘lgﬂﬁ} Plastic DrainA| 9] F7}34H4 7 (equivalent drain diameter)
= S®RE HFWHY 06~09E 7 EABoE AMEHA Jlon Uyt
Ao 139 ¢dHEE 23 Y& 0759 7D HA S Fo] A&t

rlo
)
ol
ue)
AN
in)
)
o

iCad)] (2.93)

w =
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714, dw @ T7HAEA 7 (em)
b : Plastic Drain® %(cm)
t @ Plastic Drain® F7(cm)
a:06~09(dukA o 07548 &

AAMFAE 3208 R AV 2 E‘r”ﬂiﬁl 6219 (32HM X)) F-& AW
AN 2F5E A7 G99 = fgAT 01 3%, HH? o] §2+y E:
AERAAE AR Aol 2aay] W] ML 2 WA Qo wpiol
A nH@t. o 94 SAREdelRT 1 47 dest Eiﬂf’d«l HAA (o) B
= 4 o 4 2% BaET

A2 A de = 1.05d (2.94)
g WA de = 1.128d (2.95)
2 A7elA g wiA b0l b WA e GFS AMdste LR 9o A5d
=]

hansbo®] 2} 2928 o] &3to] visA] B2 sty FEEe Y9 (Smear Zone)Ht

& 243 (well Resistance)S iL2d}ax}l stHth.
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A3 F AR &4 A

Aujsae] 44F GARAL 2AGE AL BAAFY
20t oo we A, AARo P AuA e

[e]
o
A2 ARea, 4uvie] SUES FFASF WAL JBL BHAA

s T FANLYAN AnzA S A@T 2w
ek 1ol FFE WAL FLAFCY, FHEF FRAFK), ZIAS B5AS

Q7] W] AckAwrel 77y ANAEE Felaiy]
FAAES AAs7] A5 o8 AX
WMes gt A4 A4S HARY

o
X,
il
fo
>,
o
vy
o,
r
N
hnd
o
e
oo
o
s
M
jz r
o
38
+
t
o
>
A
oX,
=
_|>~
>
o
o S A

5% guEe] WAE NAEE Pohe] 4w dde] JPe WA
2

it
'k
9
2
§=)
i
&
&

£ odTe Aww A9 AHAL ddd FFL AL &
g2 972 Austan
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A24 A4 227
1. e3¢t FstF AXAH

7t. ARG A=

(+) 7.00
7 LS
SCP SCP SCP ¢ ¢<f
As=25%  As=40% As=25%FHEZ
R ES
02 3.1 2EUA L AIE2 ANE (AZSo-Fa24)
1) 7128 Q EFEA
g 3.1J|2248 2 EEE4H
A% HE | Z271030 | ERDATF | A5 | B3RS | RAARAS
(GL) Gs € Mt Ce Cs B
0~30 2.72 1.95 1.64 0.91 0.129 0.556
30~ 272 151 151 0.70 0.129 0.556
o M ZHAAAAG FY)
oF st g ExYF A4F2AF F 316ImE EHFH A
O 3.2 SHAY ANADY
Ax 38 A3 % (m)
§71E M3 2.2m, DL(-)7.3m~DL(-)9.5m 0.579
H1Z 33 10.0m, DL(-)9.5m~DL(-)19.5m 1.258
H2Z &tz 10.0m, DL(-)19.5m ~DL(-)29.5m 0.631
H3= A& 10.5m, DL(-)29.5m ~DL(-)40.0m 0.383
H4% 338t 17.0m, DL(-)40.0m~DL(-)57.0m 0.315
% A3} - 3.161
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® Pre-loading®ll 93 A3t AFAANAD TF)
9]# 35 ¢ke] Pre-Loading®] <3 5‘]3}2 A3 dHEFE 27 ﬂ‘?’%, IX 671dS HAAE
AL 2 HeFe 3.38m=E MY 3 100% Hot7t dEHE How EAYQT

H 3.3 Pre-LoadingQl o8t &dtE AEZ 1}

2% | 249 (m) Rl Bl g
U A8 m | UG | 232 (m)

7B H3tF 0.588 32.3 0.190 93.0 0.547
H1Z 3}z 1.306 32.1 0.419 93.0 1.215

H2% A3tz 0.691 319 0.220 92.8 0.641

H3% A3tz 0.438 31.6 0.138 92.6 0.406

H4% A3t 0.362 394 0.142 96.7 0.350

= s 3.380 31.8 1.109 93.2 3.159

2. Y715 ¢e HstF AZ 23

7t AR A=

DL.(+) 7.00

/ =NE

[ mEwme [ T
PBD

20%20) |olefHES

v E FekF g2y
RRrtEetel B FRAANL AATFANL-1~WF-4TH S TR 5T

¢ AASYY. 7 Tl WeF AAARE ¥ 34 ~ E 377 2o
WE-17F 132670m XAl P Feld HAAN A7 R30S I F
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404.487cm7t H3HE Hoz2 FAHG o, T4 mE FFHFFFLS 24.713cme Ao
2 EAHAJT

H 3.4 WS-1722t00 CHSt Eotes A3

= No FIIEE a3 WX 717k9] AeYAE | A 7139 HoF
° (%) (cm) (%) (cm)
2 97.540 176.805 99.915 181.110
3 97.001 90.388 99.896 93.086
4 96.444 61.481 99.877 63.669
5 98.229 45,382 99.981 46.192
7 277.698 11.424 42.073 17.352
9 81.007 2.884 86.420 3.077
Al 388.364 404.487
2 Ak 24.713

YWHE-277F 142.92m A A g HstHF AFZ3 $X717H23108)S £F F
485 74cm7t AstE = Ao R BAEGon o & AFASEFL 28197cmsl AL
2 245

tH

3.5 WS-2712H0) CHst &ote MFHB

= NO S R BaF W2 717ke] ASAAE | A 739 HEF
(%) (cm) (%) (cm)
2 96.929 212.777 99.894 219.285
3 96.354 110.489 99.874 114.535
4 95.744 72.589 99.853 75.704
5 97.720 52.139 99.976 53.342
7 27.167 12.655 41.720 19.434
9 80.622 3.213 86.303 3.439
Al 463.861 485.740
i A 28.197

WR-372E 15647m ARl BE ARF AR FA/VEIODE T
519.393cm7t HtEHE Aow EAHACH, o] BE JIFHFS 20.733cm AL
2 489,
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H 3.6 WiS-3712t0 Cist &otg M4dZ

= Nol FHIEA= HotF Wx717ke] Fegdx | X713 FEF
° (%) (cm) (%) (cm)
2 96.593 229.736 99.882 237.558
3 95.827 117.249 99.856 122.179
4 95.083 76.065 99.830 79.863
5 97.19 54.443 99.971 55,998
7 26.743 13.083 41.442 20.205
9 80.276 3.344 86.210 3.591
Al 493.876 519.393
5 Pt 29.733

W43 16461m A g FstF A FA7RCI0Y)E =F F
504.553cm7k Aatel= Aow wAEglon, Jo e FFAFFL 30410cme AL
2 24HA.

tH

3.7 LHS-4712H0il CHEH ot AEZ

= NO EE9Es HeF ‘3’7‘]712}-4 "‘“}%}““: B2 713ke] AoF
(%) (cm) (cm)
2 96.248 216.734 99.870 224.890
3 95.129 113.817 99.831 119.444
4 94.249 75.237 99.801 79.669
5 96.561 54578 99.964 56.501
7 26.316 13.038 41.165 20.394
9 79.908 3.391 86.117 3.655
Al 476.794 504.553
g A 30.410
(1) 278

Y173 122670m Aol i Was A4AT $A71H23102) S
7t AsEE Aoz BAHon, T0 dE VFASGELS UT13me Ao BAHU,

W27 14292m Aol tigk Fsh AR A3 UA7|13H23109)s £ & 485.74cm
7b FetEe Aor BAHNoH, T wE IFHEFS 28197cme] Ao2 EAHAT
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WH-373F 15647m A 3ol et ek AR A T HA7IZH2310Y)S £F
7t Fehde Aoz BAHNeH, o mE IFAsHES 20.733cm?) Aoz

WR-477F 16461m -l gk Jateg ARA7 HX717H2310¢)E £F 3 504.553cm
7 AHE Aoz BARen, 1o B AFAFEE 0410eme) Aoz EAHYT.

o vl=A 4 (2.0m x 2.0m)o] WE HFHsHFo 6= RV

D= W3 FAS wjFA 7HE(2.0mx2.0m)ol
¥ 38 ~ & 311 o Y.

ZF FEE AzEe) A

u}
@ BEAggoen 1 AxE o

do  rfu

H 3.8 AI2tZ31 2 &S B0l OE Aoy AFZH(UHE-1722H)
T |4¥9x= 10 20 30 40 50 60 70 80 90 | 100
A= A 42 90 148 | 218 | 301 | 398 | 519 | 713 | 1184
A3l | 4292 | 85.84 | 128.76 | 171.68 | 214.6 |257.52 | 300.44 | 343.36 | 386.28 | 429.1
- A5 37 79 126 | 181 | 247 | 326 | 423 | 554 | 778
s AaheF | 18126 | 36.253 | 54.379 | 72.506 | 90.632 | 108.76 | 126.89 | 145.01 | 163.14 | 181.27
- A 42 89 143 | 209 | 284 | 370 | 468 | 603 | 835
- ke | 9.318 | 18637 |27.955 | 37.273 | 46.591 | 5591 |65.228 | 74.546 | 83.865 | 93.183
- A 45 9% 156 | 228 | 309 | 397 | 497 | 639 | 835
= stz | 6375 | 12.75 [19.124 | 25499 | 31.874 | 38.249 | 44.624 | 50.998 | 57.373 | 63.748
. A 35 74 122 | 182 | 254 | 335 | 425 | 539 | ™4
7 el | 462 | 924 | 1386 | 1848 | 231 | 2772 | 3234 | 36.96 | 41.58 | 462
- da | 333 | 793 | 1378 | 2131 | 3075 | 4247 | 5762 | 7898 | 11550
s A= | 4124 | 8249 |12.373 | 16.497 | 20.622 | 24.746 | 28.87 |32.995|37.119 | 41.244
N s 9 A 76 176 | 300 | 408 | 677 | 1171 | 3603
- sk | 0356 | 0.712 | 1.068 | 1.424 | 1.78 | 2.136 | 2493 | 2.849 | 3.205 | 3.561
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A2tE 0 & 2alE B0l OHE Zotlg &

=

FZ (L 2-272)

H 3.9
T EdE=

10 20 30 40 50 60 70 80 90 | 100

A= d= 49 18 | 180 | 266 | 36 | 40 | 571 | 76 | 1210
A8t | 5L3M | 102787 | 154181 | 655 | 2699 | B2 | 376 | 41115 | 462543 | 51387

0= A 45 97 158 | 231 | 311 | 397 | 491 | 623 | &9
A8k | 21952 | 43904 | 65.855 | 87.807 | 107 | 131711 | 15368 | 1/B614 | 1975656 | 219518

3= A5 50 107 | 177 | 257 | 341 | 426 | 522 | 660 | 899
A5k | 11468 | 22936 | 34404 | 45872 | 57.34 | 63808 | 80.276 | 91.744 | 103212 | 11468

4= A 51 110 | 182 | 264 | 350 | 436 | 339 | 68 | 946
st | 7582 | 15163 | 22.745 | 30.326 | 37.908 | 4549 | 53.071 | 60653 | 63234 | 75816

5= A 33 33 137 | 207 | 286 | 3710 | 48 | 586 | 84
st | 5335 | 10671 | 16.006 | 21.342 | 26677 | 32.013 | 37.348 | 42.684 | 48019 | 53.355

72 A | BB | 827 | 1410 | 2162 | 3106 | 4277 | 5793 | 7929 | 11581
X3t | 4668 | 9317 | 13975 | 18633 | 23292 | 27.95 | 32608 | 37.266 | 41.925 | 46583

9= A5 10 39 86 211 | 328 | 44 | 739 | 1200 | 3633
© | Asbek | 038 | 0797 | 11% | 159 | 1992 | 2391 | 2789 | 3188 | 358 | 39%5

H 3.10 Al2tZnt & s B30 ME A6y AFZI(UHE-372)

T (449 10 20 30 40 50 60 70 80 90 | 100

a= A 33 116 197 26 37 | 41 57 ™ | 125
3= | 54913 | 1085 | 16470 | 21965 | 274563 | 39476 | AR | 4001 | 94214 | 5016

0= A5 9 106 15 5 3B | 42 ol6 60
At | BB | 4458 | 7L3BL | BI1BH | 18919 | 142708 | 166437 | 190271 | 214064 | 2378

3= g 53 15 12 206 Xl 4 | b 60 | %
Aol | 12236 | 4471 | 36707 | B2 | 611 | B3413 | H6HO | 974 | 11012 | 12235

4= A 53 116 1A 20 Bl | | > | D | I
etz | 8 16 A 2 | 09N | 4790 | DIB | 6390 | 719D | BID

5= d 4 87 16 20 3B 3D | R 65 &9
3tz | 5601 | 11208 | 16804 | 2406 | 28007 | 3609 | D21 | 4811 | 0413 | 56014

7= A5 33 & | 1437 | 2187 | 31D | 401 | 86 | 763 | 1166
At | 485 | 9Bl | 14656 | 19502 | 24377 | D222 | HA1B | 008 | 4380 | K757

9= g 11 L B 20 36 | 46 | A1 | 1219 | o
el | 0417 | 0883 | 15 | 166 | 2083 | 249 | 2916 | 332 | 39 | 4166
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H 3.1 AN & 2T B0 OHE otz 4B (U472

40 50 60 70 80 90 | 100
g | 51 113 | 191 | 280 | 3755 | 476 | 615 | &40 | 1298
Z31F | 53.496 |106.993|160.480|213.985|267.482(320.978| 374.474|427.971 | 481.467|534.963
A | 47 100 | 163 | 239 | 322 | 410 | 510 | 64 | 903
3 | 22518 | 45,037 | 67.555 | 90.073 (112591 | 135.11 (157.628|180.146|202.664|225.183
A | 52 113 | 18 | 272 | 360 | 448 | 5659 | 720 | 993
HabF | 11.965 | 23929 | 35.8% | 47.858 | 59.823 | 71.787 | 83.752 | 965.716 (107.681|119.645
dr | A 117 | 195 | 284 | 374 | 467 | 589 | 767 | 1064
sl | 7983 | 15965 | 23.948 | 31.931 | 30914 | 47.8%6 | 55.879 | 63.862 | 71.845 | 79.827
dF | 4l 39 149 | 227 | 313 | 408 | 507 | 674 | 99
et | 5652 | 11.304 | 16.956 | 22.609 | 28.261 | 33.913 | 39.565 | 45.217 | 50.869 | 56.522
Ao | 387 | 883 | 1460 | 2211 | 313H | 4325 | 5840 | 7977 | 11628
sk | 4954 | 9908 | 14863 | 19.817 | 24.771 | 20.725 | 34.68 | 39.634 | 44588 | 49542
A | 12 4 9B 246 | 364 | 509 | &7 | 1236 | 3681
b 0424 | 0849 | 1273 | 1698 | 2 | 2546 | 2971 | 33% | 382 | 4244

-
M
0
)
H1
[y
(=]
DN
(=)
W
(=}

)
ol

DN
ofj

w
ol

N
ol

(@r]
olji

-
ofj

[de}
ol

A7 ddrae uE-1 ~ R -473] 427t & HehFe] ¥stE &
A8 Az B8 Ao 28 4UE 99%] =g Ao 2 Yyt

et 2ol Al B 78A(20mx2.0m)el wWE HFHIF| st ¢EIz 2
AR o] e GEE ¥sE A WHoRT AL HAAS 2% BT F37V|¢
el B8 9xg 9% Egsts Aor EAFEUT uabd hRA SHd AA
A E2ELe 2T 183 B 1 WiFAZ 20x20m FHEoE BAETE A BE T QoA
EX gEE 9% Eate Ao EAHY AN SHH BAN SHE BT UF
g F e Aoz #g, E AFFe g wieAl BHERE S 20x2.0mE AR A
t}.
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A3d A=A 34

1. 34

et

9

AUFAGe 19 313 gol THske] Ao} Utk FGol Hjete] AFFAY
Mg olgetel BUE ATHY BFYe] TRl we 2719 Adow HNgde 7

& ol &3t 4t T ;A S A PAE, FHEH
$ AP FFgE AL HARL 2 A A d e 4E ANFrE g5
F2 o] B, B4, EXE d9uSE 48

Aol o] 8| FEWTE Terzaghi®] 13 hdde] dEE= 454G, 2717151 (ev),
DS ), A FHES] FA(H)9 Hansbo 4ol Y8EE FHEZ] AASCy, T
o FFAFK), "é“ﬂE—T— AFKy), ZEAG 7“7:“1‘](8)0131, Hl A EAbdo] AL AR ulFA]
FrATKy), A2 8 (1), 93E )5S SHEA AARTE H88ith

UEAFC), 2717F8(en), BHFTTH) HlolAt 7ol &jste] Tzl AFE Zh(posterior
value) g o431, FHEZY FHEAFG), TEAY FFAFKY), THFTATK, 52
A ARARRIE gAY Akt AEsITE SAES AW T dEEAE :r“’—“.l"‘i—é
& & 7o JEFTTFAE Al ol83t3la, wdA ] ARn|(S)e FAARY] 7=
2 Asiva AZEe £3gs o83tk N hEATG) Y AT E AR
ZAF A7 B2 ehiZolgta AR EE hEAGC) e BAES A8k

FREA AARTE AR AR A J3F 272 Hansbool| o3 A<t
< A3 a AFuFAlY] F5ASE B9 2 o vehd ﬁ% AT B
FE9 EX¥el= Kolmogorov-Smirnove 53l EXEAS Holdt & L3 o]y
g7t GRIA gL e EARAM 9t #Ad ety £Xd AT7AERE V)
2 AA3AY o] AS RIARIEE Y FFASFE A FERFES BT ATEXL

Zv= Aoz sotEgloen] Monte Calro Simulation 71HE& A2#lslslo] #rj3<] Palisade
Corporation?] @RISK 45 Z2 7398 83} A3t ach

N

g

LY
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ddsfdo] AHgd FEHS 2 AAASFE 29 ¥ 312, ¥ 31337 7t}

I 3.12 sHA0) YRS Xuro] oA
¢ 2x
parameter 3 (1) 2aAFcov)| BH
Jone A |0710m 178 0.1 PE?
27] 73] 10mel ¥ | 178 , ,
(o) Zone B 0~15m 151 y y
15mol A} | 167 , ,
23 0~10m 1.62 0.1 Fhis
goizer | 2O A Momoelar | 160 p )
(vsar, tf/m’) Jone B |_0715m 1.67 y ”
[rw = 103] one 15mo] )z;l— 1.64 ” ”
Zone A |_0710m 0.820 0.2 37
%%X] '}F lomO] ’\o]' 0.990 " ”
Co [, | 015m 0.660 , ,
15mol A | 0.940 , ,
0°15m | 0.45x10-3 0.2 3T
i Zone A 5ol | 0.35x10-3 0.2 e
Cor ai/s) | zope g | 0716m | 0.60x10-3 ’ ’
15mo) & | 0.45x10-3 0.2 3T
B 0°15m | 0.80x10-3 0.2 33t
9;3;72%4 Zone A e ol | 0.60x10-3 . .
(Co at/s) 0°15m | 1.00x10-3 , ,
: Zone B o o1 AF | 0.70<10-3 . .
P 0°15m | 05x10-7 0.1 ERE L
=l | ome A e ol | 04x10-7 N -
s, c/s) T o 0716m | 0.7x107 , ,
[e : A=H]] 2one B e ol | 05x10-7 - -
A5 4
(rL:kh/ks) - - 20 03 7b-ﬁL
o313 AKE AHEL
. ny
parameter B (1) 2aAFcCov) | 2H
AZ A FFAF (kw, cm/s) 0.1 0.05 ATt
—E’—%Z] 0__:]' Z} ﬁo H] (S:ds/dw) 44 01 zc—;I ﬁ—
AR A B2 (1w, cm) 5.0 04 (max : 60cm)| AT

d WA, r o

Collection @ chosun
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H 3.14 72t A0 OE AIZII2HONE)

— | AL PBD _ 124 294 3A _
wA g7 24| il EBD 3= (%A 3 19 s [aq] 7
I-A-1 0501040 1.00 | 030 | 1.80 | 050 | 950 14.00
I-A-2 050040 1.00 | 0.30 | 1.80 | 050 | 950 14.00
I-A-3 040 030 | 1.10 | 0.20 | 230 | 050 | 9.20 14.00
I-A-4 040|030 | 1.10 | 0.20 | 230 | 050 | 9.20 14.00
I-C-1 05010401 100 | 030 | 1.80 | 050 | 0.00 | 0.30 | 9.20 | 14.00
14 I-C-2 050040 | 100 | 030 | 1.80 | 050 | 0.00 | 0.30 | 9.20 | 14.00
I-C-3 0401030 1.10 | 0.20 | 230 | 050 | 0.00 | 0.30 | 890 | 14.00
I-C4 040 1030| 1.10 | 0.20 | 230 | 050 | 0.00 | 030 | 890 | 14.00
I-C-5 050040 | 480 | 040 | 800 | 0.50 | 850 23.10
I-C-6 0501040 | 480 | 0.40 | 800 | 0.50 | 850 23.10
I-C-7 040|030 | 480 | 0.20 | 840 | 050 | 9.00 23.60
I-C-8 0.40 | 0.30 | 480 | 0.20 | 840 | 0.50 | 9.00 23.60
o-Cc-1 040 1040 | 280 | 040 | 050 | 1.00 | 165 22.00
o5} o-c-2 040|040 | 280 | 040 | 050 | 1.00 | 165 22.00
I-Cc-3 0201030 29 | 0.30 | 080 | 1.00 | 160 21.50
I-C-4 0201030 | 290 | 0.30 | 0.80 | 1.00 | 160 21.50
I1-C-1 0501050 260 | 040 | 730 | 050 | 11.0 22.80
n1-c-2 050|050 | 260 | 040 | 730 | 050 | 110 22.80
33} I1-C-3 050|050 | 260 | 040 | 730 | 050 | 110 22.80
o1-E-1 1000501000 1.0 | 1.00 | 050 | 1.0 | 050 | 140 | 1950
II-E-3 100050 000 | 1.0 | 1.00 | 050 | 1.0 | 050 | 140 | 1950
1-E-2 1001050 170 | 050 | 1.00 | 050 | 125 33.00
IV-E-2 100050 000 | 020 | 000 | 030 | 1.0 | 1.00 | 140 | 1800
IV-E-4 100|050 | 000 | 0.20 | 000 | 0.30 | 1.00 | 1.00 | 14. | 18.00
43} IV-E-1 100|050 165 | 050 | 140 32.50
IV-E-3 1001050 | 165 | 050 | 1.00 | 050 | 125 32.50
IV-C-1 05011040 240 | 050 | 500 | 050 | 100 19.30
IV-C-2 050|040 | 240 | 050 | 5.00 | 050 | 100 19.30
V-A-1 [10.0] 1001025 0.00 | 0.25 | 11.3 22.75
53t V-C-1-1/100|1.00|025| 000 | 025 | 1.25 | 0.25 | 9.75 22.75
V-C-1-2 1001025000 | 025|125 | 025 | 975 12.75
V-C-2 0401040 280 | 040 | 050 | 0.20 | 173 22.00
T g 025150 200 | 13.0 16.75

¥ H 3,149 U722 U4 XY ES2ESE0 Met 2

i
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H 3.15 728 22 E & Ui 2tA

@4 o373 (E271 14) = ul = A 244

I-A-1 14.00 88.6 1.2x1.2

I-A-2 14.00 94.2 1.2x1.2

I-A-3 14.00 91.8 1.2x1.2

I-A-4 14.00 93.3 1.2x1.2

I-C-1 14.00 88.5 1.2x1.2

13 I-C-2 14.00 916 1.2x1.2

I-C-3 14.00 90.3 1.2x1.2

I-C-4 14.00 91.2 1.2x1.2

I-C-5 23.10 74.90 1.5x1.5

I-C-6 23.10 78.10 1.5x1.5

I-C-7 23.60 78.30 1.5x1.5

I-C-7 23.60 78.60 1.5x1.5

I-C-1 22.00 88.4 1.5x1.5

ot nI-C-2 22.00 93.5 1.5%x1.5

-C-3 21.50 91.3 1.5%x1.5

n-c-4 21.50 90.5 1.5x1.5

m-C-1 22.80 74.6 1.5%x1.5

m-C-2 22.80 74.5 1.5x1.5

331 m-C-3 22.80 82.7 1.5x1.5

II-E-1 19.50 94.2 1.2x1.2

II-E-3 19.50 94.5 1.2x1.2

I-E-2 33.00 78.5 1.5%x1.5

IV-E-2 18.00 9.1 1.2x1.2

IV-E-4 18.00 98.2 1.2x1.2

el IV-E-1 32.50 9.1 1.5x1.5

IV-E-3 32.50 86.8 1.5x1.5

IV-C-1 19.30 82.0 1.5x1.5

IV-C-2 19.30 81.2 1.5x1.5

V-A-1 22.75 91.8 1.2x1.2

53 V-C-1-1 22.75 96.6 1.2x1.2

V-C-1-2 12.75 87.4 1.2x1.2

V-C-2 22.00 89.4 1.5x1.5

- A 16.75 84.0 X
— 64 —
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H 3.16 722 BEHESS EM

AgAN A S _
Eeaic Soft clay (N;r:])] ;IE“Medium (N>4) R
V-A-1 238 73 31.1
I-A-1 275 42 31.7
I-A-2 280 3.7 31.7
I-A-3 34.3 34.3
I-A-14 31.0 54 36.4
V-C-1 22.3 6.5 28.8
I-C-1 23.3 32.7
I-C-2 31.8 31.8
I-C-3 35.0 35.0
I-C-4 36.4 386
V-C-2 24.0 2.7 26.7
I-C-1 26.0 32.0
I-C-2 280 32.0
I-C-3 335 335
n-C-4 34.5 34.5
m-Cc-1 27.0 27.0
r-C-2 28.0 28.0
m-C-3 304 304
IV-C-1 250 250
IV-C-2 288 288
I-E-1, 2 26.0 26.0
I-E-3 24.7 24.7
IV-E-1 145 145
IV-E-2 11.0 11.0
IV-E-3 246 246
IV-E4 195 19.5
2Re 77 38 38
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H 3.17 #2tE diotsS 22

o} &3t zone T4 BA3tE (t/m)
I-A-1 A 26.42553
I-A-2 B 25.47287
I-A-3 B 27.74910
I-A-4 B 277.08034
I-C-1 A 38.00074
I-C-2 B 34.93202
I-C-3 B 37.09049
I-C-4 B 39.124720
I-C-5 A 38.00074
I-C-6 B 32.62339
I-C-7 B 32.62339
I-C-8 B 32.62339
1I-C-1 A 33.02499
I-C-2 B 32.62339
n-c-3 B 32.77583
n-C-4 B 32.75108

m-C-1 A 34.59186

oI-c-2 A 35.26016

nI-c-3 B 32.85591

II-E-1 A 32.14849

III-E-2 A 24.82001

I-E-3 A 28.35548

IV-E-1 B 21.42798

IV-E-2 B 20.44183

IV-E-3 B 28.19574

IV-E-4 B 25.03843

Iv-C-1 B 32.16316

IV-C-2 B 33.34491

V-A-1 A 38.52179

V-C-1-1 A 38.30500

V-C-1-2 A 33.42478

V-C-2 A 28.66355
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3. WlrA AA 744 3PS A AAA 4

NAY AN GAE, FFA

ol
L

, % 9 BE35 2 3 EE X (target value)ES 2

Z4zke] 5ol teld HxA =gofE 14 R 24 A 249 R 24

A% ¥

g2 NBACE 5¢ olgdtd NG ANAAE HARE R WHYASE
A5, FEVFE Y EDPFEC Pl GBS VA JEE DPEE
ol g3t} EAstsTh

2 A= AN FEEY A HETF Y 10emE VIHE SEWY
=& Fstx, WFAPBD) AL WA AHY AHS Agstel AYES
Mo Azt ww - RS,

7. ¥AZE g

2 N qrdel e IALUTFE ANT AA N FHEC A 2z

o PP FRARK), BRAG] FFEAFKIS FHFF FLAFC), $B3

o] FAM), ndAY AAB(S)E FEHTE 319 2 @I Zo] A 33t
GX) = Un(Kn, Ks, Co, H, Ki, S) = U g0 3.1

A7V, Uy 92, UpgTEE 9295, U4 53IUEE
G(X)=0 = A3y
GX)>0 = BEZYEE =24H
G(X)<0 = ExgU=d =g3lx £3 A

A 79E ET I ot 5BAR 498 TR, ol wel wjs
Aol A E S 1.0x1.0m, 1.2x1.2m, 15x1.5mel ti& A4 saes 44 st
A3E #F 3184 F 3209 HEHATH

M
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(1) ¥ A 343214 1.0x1.0m

2AYY Tl et WA BHAS 10<10mel WE A=Y AN A% 5
Bsto] 7 ARE E 31890 IR WEA B 2ol L0xL0me] B mE
o] ZRFUES] EDT FBo| 99 ~ 100%9) AHEE vehiol ha FEd A
AL & & A

EXUEEd =28 &8

fo

19419 I-A-1914 I-A-47-3+3% [-C-19A I-C-47-3+
o] BF 100%ReH, AFHAATE 1022 EAFHAY

27l M-C-1eA O-C-4732 ERZYEE =93 5o ZF 100%6%2H,
AZFQZAFE 1022 BAHZA

3gAlY M-C-1914 M-C-37-3+e EFgdsd =23 Fo] 99.91%~99.97% 2
nygor, AFHAATE 3.1088~3.11849 W4 E YElSlth M-E-1914 M-E-37-3F
L Eugtdxo Tgd gFo] 9991%0)w AFHAAAFE 3135~3.139H J = Ve

*

42718l N-E-1914 N-E-4olA& ERxGE =0 =2 &E0] 99.94~99.98% B =
E EoH, ASAAFTE 29958~354029 HHAE HEHUAH. V-C-104 IV-C-2
TRl A= 99.88~99.94%9 ®HAE UENew 3.0261~3.1454¢9 HAE HEME

*

52418 V-A-19A V-C-20lM= FEALE =2 &Eo] 99.92~100% A=
& BHyon, MEAHXSFE 31385~10.0009 HYAE HEFH AT

(2) WA 1274 1.2x1.2m

}

oft

2 Felo MEAe BHARAS 12:2mol BF AHA AL 242t 59
o]

o 1 ARE E 3199 UEAAT #FA B %A 10x1.0me) Ao RET
o] ERUEE =g FEo] 9473~99.30%<9 AFHEE YEMNY BlmA NPT

¥ 18

1
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= 23E B0

1419 T-A-194 [FA-472S 53 4EE 298 gEo] 98.98~99.09%H o1,
AHAFE 2209%5~236070.2 EAHAT [-C-191A4 I-C-477+2 98.96~99.30% 9
HAE YEden, AgATE 21328~24567% A4 HUATH

29l NM-C-1914 NI-C-472e ZEGAEo] =9d FEo] 99.03%~99.22%%
o, MIHPASFE 23997~2420402 EAF A},

l-ﬂ

3gAY] M-C-10A] M-C-377L HEXxPEE =228 FEo] 96.84%~99.31%=
Bwelow, AR FE 20197~2465590 WS YEhAIQH. M-E-114 M-E-373
L Egdde =28 &Eo] 96.07~96.14%°]H ANFAHRFE= 1.7596~1.7672H &2
Yepst}

4GA 8] V-E-1914 NV-E-4ollAX & HEXUEE =@ FEo] 9473~9923% AT
2 ngon, APYAFE 16193~242149) WS YeAT N-C-1614 N-C-2
Tl A= 99.08~99.18%<9 HHE UEhen 23579~2.09209] HHAE YEMIIA
o},

5GAY V-A-194 V-C-2d-= FxU4HE 3t g50] 96.72~99.37% H&=
g Hyon, NFAPAFE 1.8420~2.4964°] HHE YEh AT

(3) WA E§4d7t74 1.5x1.5m

By Tole EFeARY W s5eAR dde FRAYOH, oo w4
Ao BPAAZAS 15x15ml tig A4 sw%

JEPRQUTE SR B Aol 15x15me) A 4o
2~9763%] AHEE el W97t 3A et

12419 I-A-1904 T-A-47302 SERE R =23 5] 80.22~81.95% %A o™,
A HATFE 08492~091330.2 EAHAT [-C-1014 I-C-47+7+2 80.58~84.52% 9
HAE YEdien, AgAATE 0.8625~1.0049% &4 H AT
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20419 M-C-1914 O-C473He ExgUEe 28 Eo] 96.02~9748% A
), AR FE 1.7536~1.957722 45t

3dAY M-C-1olA4 M-C-377t2 EFZPEEd =28 FEo] 965%~9761%F
Hor, AFYAsE 1.8188~1.979829 HMAE HeELHSITh M-E-194 M-E-373t
< BEXYE T =9 gEo] 71.05~95.15%°] A X FE 0.5544~1.6609] HS
2 YR

4GA 9] NV-E-1914 V-E-4olX & FRYLE =28 FE°] 66.24~97.63%
£ Bylon, AfHPATE 04177~1.98399 HHE Hetidd. V-C-194 NV-C-2
TZHl A= 9649~97.30%° ®MHAE UErRNen 1.81056~1.9277¢ HAE YHEIANA

£

527418 V-A-19A V-C-20M= FxYEE =2 FE°] 50.26~96.36% F=
£ Byom, AHAALAFE 0.0065~1.79399 HHE e

M-E-173+% M-E-373}, V-E-273t, V-E-473, V-A-1737, V-C-1-173t]
A dleA BAS 15x15mE A8 W FREELEM E=2d FEo AFETL

50.26%~71.32% 2 el Hlud A= A vEhdE & ¢ Ao
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H 3.18 =M Et&2tA3E AMZAS 82 (U= 2+ 1.0x 1.0m)
WA E (m)| @A | 7978 | 3733 | EXGEA=2dE(Ps)| AAAAF(B)

ZoneA I-A-1 100% 10.0000
ZoneB I-A-2 100% 10.0000
ZoneB I-A-3 100% 10.0000
ZoneB I-A-4 100% 10.0000
ZoneA I-C-1 100% 10.0000
X ZoneB I-C-2 100% 10.0000
17 ZoneB I-C-3 100% 10.0000
ZoneB I-C-4 100% 10.0000
ZoneA I-C-5 100% 10.0000
ZoneB I-C-6 100% 10.0000
ZoneB I-C-7 100% 10.0000
ZoneB I-C-8 100% 10.0000
ZoneA o-C-1 100% 10.0000
22 ZoneB o-Cc-2 100% 10.0000
ZoneB om-Cc-3 100% 10.0000
1. 0mx1.0m ZoneB o-C-4 100% 10.0000
ZoneA m-Cc-1 99.91% 3.1184

ZoneA m-C-2 99.91% 3.1088

32} ZoneB m-C-3 99.97% 3.4229
ZoneA m-E-1 99.91% 3.1350

ZoneA m-E-2 99.91% 3.1350

ZoneA m-E-3 99.91% 3.1385

ZoneB IV-E-1 99.94% 3.2439

ZoneB IV-E-2 99.98% 3.5402

2 ZoneB IV-E-3 99.89% 3.0488
ZoneB IV-E-4 99.86% 2.9958

ZoneB V-C-1 99.94% 3.2439

ZoneB vV-C-2 99.88% 3.0261

ZoneA V-A-1 99.92% 3.144

521 ZoneA | V-C-1-1 99.99% 3.614
ZoneA | V-C-1-2 100% 10.0000

ZoneA V-C-2 99.91% 3.1385

— 71 —
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H 3.19 =N Et&2tAE AMZS 82 (U= 2+ 1.2x1.2m)
WFAA(m) | A | TR AT | EXYEIESIEE(Ps)| AFHAAFB)

ZoneA I-A-1 99.09% 2.3607
ZoneB I-A-2 99.04% 2.3428
ZoneB I-A-3 98.98% 2.3182
ZoneB I-A-4 98.92% 2.2995
ZoneA I-C-1 99.07% 2.3527

15 ZoneB I-C-2 99.04% 2.3421
ZoneB I-C-3 98.96% 2.3128
ZoneB I-C-4 99.30% 2.4567
ZoneA I-C-5 99.34% 2.4804
ZoneB I-C-6 99.92% 3.1598
ZoneB I-C-7 99.93% 3.1949
ZoneB I-C-8 99.40% 2.5137
ZoneA | II-C-1 99.08% 2.3575

o3t ZoneB | I-C-2 99.03% 2.3397
ZoneB | I-C-3 99.22% 2.4204

1 2m5] 9 ZoneB | I-C-4 99.21% 2.4126
ZoneA | IM-C-1 95.92% 1.7415
ZoneA | M-C-2 95.84% 1.7332

331 ZoneB | M-C-3 97.83% 2.0197
ZoneA | MM-E-1 96.07% 1.7596
ZoneA | IM-E-2 96.07% 1.7596
ZoneA | MM-E-3 96.14% 1.7672
ZoneB | IV-E-1 99.23% 2.4214
ZoneB | IV-E-2 98.18% 2.0920

2 ZoneB | IV-E-3 98.31% 2.1222
ZoneB | IV-E-4 94.73% 1.6193
ZoneB | IV-C-1 99.08% 2.3579
ZoneB | IV-C-2 08.18% 2.0920
ZoneA | V-A-1 98.48% 2.1650

531 ZoneA | V-C-1-1 96.72% 1.8420
ZoneA | V-C-1-2 99.37% 2.4964
ZoneA | V-C-2 97.64% 1.9848

— 79 —



H 3.20 ti==XH Et&2tAE A2l A2 (W= 2t 1.5x1.5m)

WA A (m) | GA (78| A7 EXNA=DE(Ps)) AFHAAF(B)
ZoneA | I-A-1 81.95% 0.9133
ZoneB | I-A-2 81.44% 0.8943
ZoneB | I-A-3 80.78% 0.8696
ZoneB | I-A-4 80.22% 0.8492
ZoneA | I-C-1 81.73% 0.9049

14 ZoneB I-C-2 81.42% 0.8934
ZoneB I-C-3 80.58% 0.8625
ZoneB I-C-4 84.25% 1.0049
ZoneA | I-C-5 96.26% 1.7822
ZoneB I-C-6 96.37% 1.7956
ZoneB I-C-7 96.65% 1.8319
ZoneB I-C-8 96.36% 1.7947
ZoneA | IO-C-1 96.21% 1.7760

o3 ZoneB | II-C-2 97.48% 1.9577
ZoneB | II-C-3 96.02% 1.7536

| 5L 5m ZoneB | II-C-4 97.33% 1.9326
ZoneA | M-C-1 96.55% 1.8182
ZoneA | M-C-2 97.61% 1.9798

a2 ZoneB | M-C-3 96.55% 1.8188
ZoneA | IM-E-1 71.05% 0.5544
ZoneA | MM-E-2 95.15% 1.6601
ZoneA | MM-E-3 71.32% 0.5625
ZoneB | IV-E-1 97.63% 1.9839
ZoneB | IV-E-2 66.21% 0.4177

A7 ZoneB | IV-E-3 95.68% 1.7153
ZoneB | IV-E-4 66.21% 0.4177
ZoneB | IV-C-1 96.49% 1.8105
ZoneB | IV-C-2 97.30% 1.9277
ZoneA | V-A-1 50.26% 0.0065

521 ZoneA | V-C-1-1 65.32% 0.3934
ZoneA |V-C-1-2 85.24% 1.0468
ZoneA | V-C-2 96.36% 1.7939

— 73 —
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(4) DA e e 3739 gax4g JE

2AUY A9 A 4AL AES 2% BE PU= OF =2 FBo] %%
g W HENE HEak= BA AAN Ak AFFH FHoz WA
et

H 3.21 M2 iAol MHE Ohat+22te Bt 23

= Fe it v A 44 o3k ul = A 244
I-A-1 1.2x1.2 mm-C-1 1.5x1.5
I-A-2 1.2x1.2 -c-2 15x1.5
I-A-3 1.2x1.2 -C-3 15x1.5
I-A-14 1.2x1.2 [I-E-1 1.2x1.2
I-C-1 1.2x1.2 1-E-3 1.2x1.2
I-C-2 1.2x1.2 I-E-2 1.5x1.5
I-C-3 1.2x1.2 IV-E-2 1.2x1.2
I-C-4 1.2x1.2 IV-E-4 1.2x1.2
I-C-5 15x15 IV-E-1 1.5x1.5
I-C-6 15x15 IV-E-3 1.5x1.5
I-C-7 15x15 IvV-C-1 1.5x15
I-C-8 15x15 IV-C-2 1.5x1.5
I-C-1 1.5x1.5 V-A-1 1.2x1.2
n-C-2 15x15 V-C-1-1 1.2x1.2
n-C-3 15x15 V-C-1-2 1.2x1.2
n-c-4 15x15 V-C-2 1.5x1.5

g. EUE 45

WAl BHEZEA ol 1.0mY AS HE dEE diF-Eo] 99~100%2 HelA JER
FE AALL & 5 god, v BAHZZAC 12mY A$d ERYgULe T
23 F5o] A FoA 95%014e HlnA A AFE B

Hl=Ale] Rz o] 15mY S ZEYLEY =9 FEo] 13419 [FA-194 [-A-47F
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O

4. a7zl W s gAFASGE A A4

B A4l E B80T AaE 10emE B2y 93 ZRPUEE 27
Gl Ratel, 17 % 27 AHH BA
8% o

W 2 EEIER AEPolA S 93 vz
! NFHAZAFE BAAT

7t. FAZE I

A7
]1__

o
&
i
S

(Limit State Function)® G(x)d ¢4
st A LIS AHA S

Gx) = [61 (C(EAM), e LA

h), (@5 F), Ka(dAW), K(ARE), Cu(HA
E]_]_'), H(%Z] E]_]_'), S)] - 6target
o714, D4z Wstel we Awke] s
Starger * 31 & FHA S FS 7]1F(10cm)
. 34 d st

23 %a of eIzl Wae] BE B

sk ol 10cm°]”°] 2 g3 se ¥
322 ~ % 3250 AYstvh. 2 23 IFHer LA 8837 F(10cm)o] st
7t 2 o 7ES BEEE G NS Zzte] FadEE
& FANF

A4t
& 23Y HAFE] 1% 0 71AE FYLOE A0
W, 2 F7be ghAE WO B AFE E 322 ~ E 3259 ek

Collection @ chosun



H 3.22 2UA2M0 2 JISXFAGHE(10cm)o F1)t LMEE
T T 7k AEAZAE)| AT FE(%) | A EAF(B)
ZoneA I-A-1 12 13.76 1.0912
ZoneA I-A-1 13 10.30 1.265
ZoneA I-A-1 14 7.63 1.5308
ZoneA I-A-1 15 5.43 1.6049
ZoneB I-A-2 12 11.78 1.1862
ZoneB I-A-2 13 8.41 1.378
ZoneB I-A-2 14 5.95 1.5596
ZoneB I-A-2 15 4.05 1.7448
ZoneB I-A-3 12 14.36 1.0645
ZoneB I-A-3 13 10.49 1.2541
ZoneB I-A-3 14 751 1.5394
ZoneB I-A-3 15 5.29 1.618
ZoneB I-A-4 12 149 1.0406
ZoneB I-A-4 13 10.93 1.2305
ZoneB I-A-4 14 7.83 1.4171
ZoneB I-A-4 15 5.58 1.5911
ZoneA I-C-1 12 17.52 0.9338
ZoneA I-C-1 13 13.45 1.1056
ZoneA I-C-1 14 8.03 1.5031
ZoneA I-C-1 15 494 1.5856
ZoneB I-C-2 12 16.25 0.9843
ZoneB I-C-2 13 12.06 1.1718
ZoneB I-C-2 14 8.71 1.5589
ZoneB I-C-2 15 6.26 1.6339
ZoneB I-C-3 12 18.99 0.8782
ZoneB I-C-3 13 14.36 1.0644
ZoneB I-C-3 14 8.03 1.5031
ZoneB I-C-3 15 491 16111
ZoneB I-C-4 12 16.77 0.9633
ZoneB I-C-4 13 12.61 1.1452
ZoneB I-C-4 14 9.26 1.5250
ZoneB I-C-4 15 6.71 1.6981
ZoneA I-C-5 21.1 13.63 1.0969
ZoneA 1-C-5 22.1 10.45 1.2566
ZoneA [-C-5 23.1 6.45 1.5185
ZoneA 1-C-5 24.1 3.97 1.7549
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H 3.23 2UA2M0 2 JISXFAGHE(10cm)o F1)f LMEE
T T %t LA ZE(ANE)| A FE(%) | A EAF(B)

ZoneB I-C-6 21.1 11.14 1.2191
ZoneB I-C-6 22.1 10.05 1.3110
ZoneB I-C-6 23.1 5.53 1.5962
ZoneB I-C-6 24.1 2.72 1.9241
ZoneB I-C-7 21.6 1291 1.1305
ZoneB I-C-7 22.6 10.23 1.2959
ZoneB I-C-7 23.6 5.85 1.5678
ZoneB I-C-7 24.6 2.98 1.8846
ZoneB I-C-8 21.6 13.66 1.0957
ZoneB I-C-8 22.6 10.60 1.2480
ZoneB I-C-8 23.6 6.15 1.5430
ZoneB I-C-8 24.6 3.52 1.8093
ZoneA on-Cc-1 20 18.70 0.889

ZoneA o-C-1 21 14.45 1.0604
ZoneA o-Cc-1 22 8.37 1.381

ZoneA o-C-1 23 5.00 1.4613
ZoneB o-Cc-2 20 17.31 0.942

ZoneB o-C-2 21 12.92 1.1301
ZoneB o-C-2 22 9.42 1.3155
ZoneB o-C-2 23 6.76 1.4939
ZoneB o-C-3 195 16.76 0.9635
ZoneB o-C-3 20.5 12.52 1.1497
ZoneB o-C-3 215 9.16 1.3314
ZoneB o-C-3 22.5 6.60 1.5064
ZoneB o-C-4 195 17.48 0.9352
ZoneB n-c-4 20.5 13.12 1.1208
ZoneB o-C-4 215 9.66 1.3014
ZoneB o-C-4 22.5 6.94 1.4803
ZoneA m-C-1 20.8 18.25 0.9057
ZoneA m-C-1 21.8 12.84 1.1339
ZoneA m-C-1 22.8 8.33 1.3833
ZoneA m-C-1 23.8 478 1.6665
ZoneA m-C-2 20.8 19.45 0.8612
ZoneA m-C-2 21.8 13.8 1.0892
ZoneA m-C-2 22.8 9.12 1.3337
ZoneA m-C-2 23.8 5.31 1.6162
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H 3.24 2UAZ0 [HE SISTFASHE(10om) o] =t LMES
T8 T3 HFAAZGNE)| 2R A5 (%) | AHA=A(B)
ZoneB m-C-3 20.8 15.55 1.0131
ZoneB m-C-3 21.8 11.42 1.2049
ZoneB m-C-3 228 8.00 1.5052
ZoneB m-C-3 238 5.32 1.6146
ZoneA m-E-1 229 16.09 0.9907
ZoneA M-E-1 23.9 11.03 1.2249
ZoneA m-E-1 249 6.99 1.5769
ZoneA m-E-1 259 3.87 1.7667
ZoneA M-E-2 229 12.35 1.1575
ZoneA m-E-2 239 8.15 1.3952
ZoneA m-E-2 249 481 1.6636
ZoneA m-E-2 259 254 1.9539
ZoneA m-E-3 229 1454 1.0566
ZoneA m-E-3 239 9.86 1.2898
ZoneA -E-3 249 6.08 1.5481
ZoneA m-E-3 25.9 3.25 1.8453
ZoneB V-C-1 173 13.31 1.1118
ZoneB V-C-1 183 9.64 1.3025
ZoneB V-C-1 19.3 6.81 1.5902
ZoneB V-C-1 20.3 448 1.6982
ZoneB V-C-2 17.3 15.03 1.0351
ZoneB vV-C-2 18.3 11.13 1.2199
ZoneB vV-C-2 19.3 7.99 1.5061
ZoneB V-C-2 20.3 5.53 1.5958
ZoneB V-E-1 173 16.95 0.9560
ZoneB IV-E-1 18.3 12.77 1.1376
ZoneB IV-E-1 19.3 9.15 1.5320
ZoneB IV-E-1 20.3 6.35 1.5261
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H 3.25 2QUAZI0 MHE SISTFASHE(10om) o] =t LMES
T T3 FAAGNE)| 2L FE(%) | AAS=AF(B)

ZoneB IV-E-2 173 12.27 1.1618
ZoneB IV-E-2 18.3 8.73 1.3575
ZoneB IV-E-2 193 5.93 1.5612
ZoneB IV-E-2 20.3 3.7 1.7875
ZoneB IV-E-3 173 1.55 1.4361
ZoneB IV-E-3 183 5.24 1.6225
ZoneB IV-E-3 19.3 3.44 1.8197
ZoneB IV-E-3 20.3 2.22 2.0107
ZoneB IV-E-4 173 9.93 1.286

ZoneB IV-E-4 183 6.58 1.508

ZoneB V-E-4 19.3 421 1.7275
ZoneB V-E-4 20.3 2.66 1.9337
ZoneA V-A-1 20.8 9.50 1.311

ZoneA V-A-1 218 7.07 1.4707
ZoneA V-A-1 22.8 5.19 1.6271
ZoneA V-A-1 23.8 3.77 1.7779
ZoneA V-C-1-1 20.8 1571 1.0065
ZoneA V-C-1-1 21.8 11.84 1.1833
ZoneA V-C-1-1 22.8 8.83 1.5513
ZoneA V-C-1-1 23.8 6.45 1.6813
ZoneA V-C-1-2 20.8 14.23 1.0702
ZoneA V-C-1-2 21.8 10.74 1.2407
ZoneA V-C-1-2 22.8 7.99 1.5057
ZoneA V-C-1-2 23.8 5.73 1.6778
ZoneA V-C-2 20 14.25 1.0691
ZoneA V-C-2 21 9.69 1.2999
ZoneA V-C-2 22 5.91 1.5630
ZoneA V-C-2 23 3.16 1.8589
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PEARF} BB FAAole] Ao M2 FEPH AT WHSHA
L 25PNt HEAAA600E 23T A5 FABEL AEstdTh

7. ASH T
BE5H3e oA AEA O3 A A E g4 (Limit State Function)

G(X) =8rger= 81 BATE Cc, A e, DAFTTF Y, LA Ky, A Cy, AN H, 9)

e E

714, & : AFHA AMZzaYdoRRE ANHE AN
Starget = 31-&HF-T W F(3]-&FF AP A 1/600)

S EEE

4 ARY A4 o HEARE A8 HE¥EAA /60l 2
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el gl

olol Wet R5Ase J1Ee NF8 usHow B HEEEAse] 9o o]
RER I RN X

Collection @ chosun



H 3.26 2S5&0ote d2d oiA2 0
T TR 5| 83std 2AAE%) | AHAAAAFB)

I-A-2 0.0000000E+00 10.000

I-C-1 1.8000000E-04 3.5679

I-A-1 I-C-2 0.0000000E+00 10.000
V-A-1 0.0000000E+00 10.000

V-C-1 0.0000000E+00 10.000

I-A-3 0.0000000E+00 10.000

A9 I-C-1 0.0000000E+00 10.000
I-C-2 9.9999997E-06 4.2648

I-C-3 0.0000000E+00 10.000

I-A-4 0.0000000E+00 10.000

A3 I-C-2 0.0000000E+00 10.000
I-C-3 1.4000000E-04 3.6332

1I-C-4 0.0000000E+00 10.000

A4 I-C-3 0.0000000E+00 10.000
I-C4 '7.0000002E-05 3.8082

I-C-2 4.9999999E-05 3.8906

o-C-1 4.1399999E-03 2.6408

o-C-2 0.0000000E+00 10.000

I-C-1 m-C-1 0.0000000E+00 10.000
V-A-1 0.0000000E+00 10.000

V-C-1 0.0000000E+00 10.000

vV-C-2 1.9999999E-05 4.1075

I-C-3 0.0000000E+00 10.000

[C-2 n-C-1 0.0000000E+00 10.000
o-C-2 1.4900001E-03 2.9701

o-C-3 0.0000000E+00 10.000

I-C-+4 9.9999997E-06 4.2648

LC-3 n-C-2 0.0000000E+00 10.000
n-C-3 2.3500000E-03 2.8273

n-C-H4 0.0000000E+00 10.000

LC4 n-C-3 0.0000000E+00 10.000
n-CH4 3.1390000E-02 1.8612

o-C-2 1.1000000E-04 3.6949

m-C-1 4.1000001E-04 3.3461

o-Cc-1 m-C-2 0.1200001E-02 2.5370
m-C-3 0.0000000E+00 10.000

V-C-2 1.9999999E-04 3.0402
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H 3.27 £5&6tS Mg i3
T TR 5| 83std 2AAE%) | AHAAAAFB)
o-C-3 0.0000000E+00 10.000
I-C-2 m-C-2 0.0000000E+00 10.000
m-C-3 3.7829999E-02 1.7768
V-C-1 0.0000000E+00 10.000
o-C+4 0.0000000E+00 10.000
I-C-3 m-C-3 0.0000000E+00 10.000
V-C-1 3.7470002E-02 1.7812
V-C-2 0.0000000E+00 10.000
I-C-4 v-C-1 1.9999999E-05 4.1075
V-C-2 2.0730000E-02 2.0393
m-C-2 3.8500000E-03 2.6653
M-C-1 m-E-1 0.1000000E-02 1.5714
mM-E-3 4.9000001E-04 3.2964
V-C-2 0.1500001E-02 2.6158
m-C-3 1.4000000E-04 3.6332
m-C-2 m-E-1 1.5200000E-03 2.9638
m-E-3 0.190000E-02 2.8582
m-C-3 vV-C-1 0.0000000E+00 10.000
M-E-1 m-E-1 0.2100000E-02 3.7792
Mm-E-3 1.7000000E-03 2.9294
IV-E-2 1.7349999E-02 2.1123
IV-E-3 1.9999999E-05 4.1075
IV-E-1 IV-E-4 0.0000000E+00 10.000
V-C-1 4.8439998E-02 1.6605
V-C-2 0.0000000E+00 10.000
V-E_2 IV-E-3 0.0000000E+00 10.000
IV-E-4 0.0000000E+00 10.000
V-E-3 IV-E-4 8.6980000E-02 1.3598
vV-C-2 4.4980001E-02 1.6959
V-C-1 V-C-2 1.1000000E-04 3.6949
V-A-1 V-C-1 0.0000000E+00 10.000
V-C-1 V-C-2 7.5240001E-02 1.4381
H 3.28 S&6t ML o &2 U (RMGCS| GHEE)
RMGC®] 7|xstd H&Hs |5&AstF =34AE(%) AAZAFT(B)
I1-C-3 I-C-7 4.760001E-02 1.6317
I1-C-5 o-Cc-1 7.384000E-02 1.5043
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P FREY AL AN dg EFES A5 g dAYEFY 7pEA

I Ao EZAAAE dxstzm ok HAE(Factor of Safety)d] 71dE&
g4 2% " (Deterministic Analysis)9] 3¢ ol FE9 HAAFE 2
o JQE7HE FEr] fste] AEAQA HAAF(Safety Factor)E E=Y3sta ). o]
7§ EAH(Variability) & 2#3HA] @24 @¢d Ui S o] &3l AN S #AI3
tol iAol A8 = e 3ol Uk

=3 FAHEA HHe B AANE TG FAAAR A kAL ] A <t

=t
fru
)
o (B
o
&
e
fo
112
oX,
o
ol
o
)
o
fru
o
ot
F

(K) 59 B44e 1o & 9] el dekwel 1z vyl AHA=E sefahed

FAG BAE 355 B

Meld 2S4S AFHon Ut 484 AL 12 344 Adel o
AASE ol gats FREA AN RIT + AE Pheld T + AT

B ATAE $HEY A4 25 BHAYS AT HY FAEL =
Q AYstel A AFHE WA BARA] h NG AL FAS ARA
g Eolma srh

E, FuAwe] dobg AR AFE ey BT FxE Aue] ZEit A
3, A3 B9 WFol =7 BEe] ANAFEFEL AT A Avd @2 L P
4 4L PYEA AN A ANAF BFAYL TS A AL 4N

CIEEE
of 7272 ABH AN S FolmA FHHk

NEEL o ERER R
g4 a9 AS WA B 2EQ2.0mx2.0m)ol e HEFHSF mEdE ¢

D71 R A e dEEe] WHIE A4 YHoE e dNE 24 =
[

0] 9% =EdtE Ao EAHQT.
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2 ARYOEA AMgre] RN APYL BT BE 92T 5 g AoE
SEER

B oAy s F8EY A40A HEAF F4F 0mE VS PAE
WVEXE EX FEREE Aoy, EF 2T i3t & Eo] 95%0|4d o oA

He Buas EA6 AAHA kA HE‘WHH FHoz ARG,
2 FYe EFLGAR Ut 5HAR 99 FEIGOH, ol met w5
Ae] EFAZAL 1.0x10m, 12x1.2m, 15x15mel r41 A4 A4 27 s

H 3.20 (4720 EHER2 M HIRAS
EFEEL RECEEL
A2 W37 | MEARE | ayFa | MrAad

I-A-1 1.2x1.2 m-Cc-1 1.5x1.5

I-A-2 1.2x1.2 n-C-2 1.5x1.5

I-A-3 1.2x1.2 1-C-3 1.5x1.5

I-A-4 1.2x1.2 mn-E-1 1.2x1.2

I-C-1 1.2x1.2 I-E-3 1.2x1.2

I-C-2 1.2x1.2 OI-g-2 1.5x1.5

I-C-3 1.2x1.2 IV-E-2 1.2x1.2

At I-C4 1.2x1.2 IV-E4 1.2x1.2

20x2.0 ABHL I-C-5 1.5x1.5 IV-E-1 1.5x1.5

I-C-6 1.5x1.5 IV-E-3 1.5x1.5

I-C-7 1.5x1.5 IV-C-1 1.5x1.5

I-C-8 1.5x1.5 IvV-C-2 1.5x1.5

I-C-1 1.5x1.5 V-A-1 1.2x1.2

I-C-2 1.5x1.5 V-C-1-1 1.2x1.2

n-C-3 1.5x1.5 V-C-1-2 1.2x1.2

n-C-4 1.5x1.5 V-C-2 1.5x1.5
Ay AN B ANPFY 2AAYL nedd Ao AgE W5 HABES
7 FAdE PR 44Fon Augee 2R YL BF BF as
T 9t A Fusts SA0 T SUANE ZAH A AFTHY

9oz AEAAT
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A4 4

B ATAE JlxAwe] GRsNel U GRANA WEAY HHel U I,
FEAze] U G AFASRG FEPs] gl AL FAF 2H TS
3 e Ase aad.

1L tadAwe 99 FRE 53 w4 14S 1.0me 1.2m 2 15mE F 83
= = I

BEQYES 8T FEL AHste W54 B4 ADEE PR
MEA 44 10mE AEH9E 49 EE A ZEGUE =Y HEo)
90.9%~100%% UEh} ole HWF UAZ e AYRFoH, HEH 14

12mE FE39e 4% AY BE AGoA 5%l AHHS qFRE F 9]
of HmA A" HAZ Yely)

w52 7+2 15mE FE319LS FF 194 AT [FA-194 [-C-474L &
Fd T =2E FFo| 80.22~8452%% UEGoeH, M-E-1773% M-E-373,
IV-E-273, NV-E-473, V-A-173, V-C-1-17dA e EZ3dEEY =28
gEo] 50.26%~71.32%= YERY HuA A =7 DA vEdE & 5 Aok o
A ulEA HAS 15mE AESAE W ERALEN 22 FEo] %%l

A DA E 12m WA 2L Hest= Ao vix 3 Ao=w Aladth

10%°]Wel sfgst= GH7I3L

= Aol whgrasht.
3. QsHe 9T REPsel U WA ANF A3t 3855 HAH/600)
SAY HEL A 0% %A JEsT 242e) B
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4 RMGC 7127} ¢80l 99¢ 443 ¥ AATGe 29 30m o4A ] 49
o £49Ty AR $EUHE FEF A 0L 2o 27 9HE F
TFHI-C-377F + 1-C-777, 1-C-577 @ O-C-177hHe F5Hstd gt 4l
g4 A4S AT S LREAFAAHU00E 2ee FEAAT LAY FEL
BE 0.04%8F 0.07% UrEP;l'E‘r =, RMGC®] 43a3o2 At 2AHE 7
S0l e FFL TAL AE= Bedd, de 2R Aund AAD
A BAZAT AsIIre $EASRY WAl 9L WA AFx] ¥

A Be AR UEYY,
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10.

11.

12.

13.

14.

AR, LD, AW EFAYE nH ALuEA WA FFEH o
A3 AR FTAE S =5, #2349, A4E, pp.125-132

_—

HFH, %%E, o] ¢-&, FAT(199]), ‘o FxEEY Q7 HIEZIFTIA,
g3, X1]71_, 2%, pp. 67~T79.
(1994), “SHFEE e gAY HIAFA AF A7, F=FA
B3 e] R, F=ARE s, 4104, 23, pp. 25~40

H, A7E(2008), “SHFsS ¢ nY 7245 kFgd S A
77, WP ELESE Fr|ed=Ey, pp. 1972~1975
F5-4(1992), “FOSM METHODE ©|&% Atdel A= 4", F3distn tfst

=2
ro
Hﬂ
il
]:k\ —11~

olFFE, AYA, WY (2006), “Xute] BHUHE ne T AopAure] AstalA),
Vg FZEIGFA B FEgIA], A1148, A4s, 5A435, pp.133-146

olFHl, AYFF(1992), “stsAFl 7l HAHAMHAY AMEd A7, F=F AL
Tz T3 R =84, A5¥, pp. 134~139.
°]5HI(1990), “AFHGol Bl ¥ WHV| ] A Y”, FIARTETHE e

w4y =3, #A34d, pp. 8~90.

o] H& (2008) ALFo 3 A= 4 L FEAAAT A, dFLe N ET
s3] x), Al 209, A 43, pp.355-362.

128 (2007) 228 HaAe HgAo gk A=A a4, St e s Fa3ts
A, A 19¢, Al 5%, pp.399-407.

zad, AHE, dAHEA983) ‘NGl 8o g RCEH AA A
=7, ‘ZH??}E%@.@l =v3, A3d, 355, pp. 77~86.

Breitung, K. (1984), "Asymptotic Approximation for Multi-normal Integrals”,
Journal of Engineering Mechanics ASCE, Vol. 117, No. 12. pp.2904-2923.
Barron, R. A. (1948), "Consolidation of Fine Grained Soils by Drain Wells”,
Transactions of the ASCE, Vol. 113, pp.718-724.

Cornell, C.A.(1969), "A Probability-Based Seructural Code”, Proceeding of The

we

A A
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19.

20.
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22.

23.

24.

25.

26.
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Anerican Concrete Institute, Vol. 66, No.12, pp. 974~ 985.

Davis, E. H. and Raymond, C. P. (1965), ”"A Non-linear Theory of
Consolidation”, Geotechique, Vol. 15, No. 2, pp.161-173.

Der Kiureghian, A., Lin, H. Z. and Hwang, S. J. (1987), "Second-order
Reliability Approximations”, Journal of Engineering Mechanics ASCE, Vol. 113,
No. 8, pp.1208-1225.

Fiessler, B., Rudiger R. and Hans—Jochim N. (1979), "Quadratic Limit States in
Structural Reliability”, Journal of Engineering Mechanics ASCE,, Vol. 105, No.
4, pp.661-696.

Freudenthal, A.M(1947), "The Safety of Structures”, Trans. ASCE, Vol. 112, pp.
125~180

Freudenthal, AM(1956). "Safety and the Probability of Structure Failure”.
Trans. ASCE, Vol. 121, pp. 1337~1375

Gibson, R. E., England, G. L. and Hussey, M. J. L. (1967), "The Theory of
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