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Evaluation of Spatial Distribution of Secondary Compression
of Songdo Marine Clay by Probabilistic Method

2 % 3" Kim, Dong-Hee Wi 4 F  Bae, Kyung-Doo
2 A @ Ko, Seong-Kwon o] & A" Lee, Woo-Jin
Abstract

Settlement at reclamation area caused by secondary compression should be considered using spatial evaluating method
because the thickness of consolidation layer varies at every location. Probabilistic method can be implemented to evaluate
uncertainty of spatial distribution of secondary compression. This study spatially evaluated mean and standard deviation
of secondary compression in the overall analyzing region using spatial distribution of consolidation thickness estimated
by ordinary kriging method and statistical values of soil properties. And then, the area where secondary compression
exceeds a design criterion at the specific time was evaluated using probabilistic method. It was observed that the area
exceeding the design criterion increased as the variability of Cy /(1 + o) increased or the probabilistic design criterion
o decreased. It is considered that the probabilistic method can be used for the geotechnical design of soft ground when

a probabilistic design criterion is established in the specification.
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Mesti9} Castro(1987), Leroueil S{(1985), Kabbaj 5(1988)
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A=At FEA59) v)) gS AdstEeH,
Mesri®} Castro(1987)= o8] &9 F7o WE Cu/ Ce
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9l B2E th22)7(Simple Kriging, SK), 7737
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KT or Universal Kriging, UK)& ©]83t F=43}%ich
olefa 4US F) 24 ATNE Brfo]= W(Deutsch
¢} Journel, 1992)0 2 HF3lo] 7MY A=Y w2 4
Aoz BEIgrh F HAR oARIEHsIFS 2
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o]7]1x= st} Mesri®} Godlewski(1977), Jamiolkowski 5
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T =2ahT Lo, Leroueil S(1985), Kabbaj S(1988)
& TR ddo] AR FAlel olxptEl
Hoka 38k Qi olst 242ke} $7& Hypothesis
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WslekAo) BlSste Co/ Co7) FolAl Rute] tis) ¢
A3 A T BRItk st ol#gt A4S B3k
Co/ Ce 7WG0] A= Gl o0, EATE X4l dislo] A]
7 FEEY, 27170l BAglo) Co/ Ce AR5}
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el Ca/ C7F 0.02~0.109] HHE BIckn 330
o, 2712 HEE 0.04+001, $7]4 HEL 0.05+0.01
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&3t 2w
A FEATA
3 —t— @’%‘ “d(stationarity) 7H8& HA=
Aol A= o] Favt 9)Rjof utet W3}
SHA] e AL oujsin, sk Bdolzt $ixjof wht
EFro] Bt HekA] Ytk foloh et ¢
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TrEsh2] Bala g oFst B A)(weak stationarity)S 7}
A "ok ek B AA|, TRl A8y
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2y(h )—75 2 [2(x,) = 2(x, + h)] @

y(h) ="~ Cov(h) 3)

A7IA, 2y(hye w2 TH, ()= Hha2) 2 19(semi-
variogram), A= A AT (lag distance) T+ Ee|A T
(separation distance), MA)= A& 9] i, z(n)= o
9] 91X xol A9 ARF, o' AR AL Comlh
2eAY b gk gold AREY E%O]ﬁr- A +E
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28170 ol83tel ulRAF T7he] ARYS o33t
7] SFML mE RelAe holl tht W9 1R A7k
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HE AAdlof Tt} ol Oy Edee Y
2 dl(spherical model), A= d(exponential model), 7}
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A #E@8 & + e BEE Adsts 2o Fasith
o|24 Wgle a2 vl G, EEINC+ Gy, "hﬂlﬂ
2] a2 A} Z4E o]-g3te] FAF 4 AUHEFT, 2007;
Isaaks@} Srivastava, 1989; Journel®} Huijbergts, 1978;
Cressie, 1991).
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Ao} A2, 2 AT G vjo} A2 o] 24
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23t 0} 349 A(estimation error)Q) Z'(u)-Zu) = A
FELE G = A BE SR 24 HE
o 24 go| BHEA @ 4 © 27 sl 4
(5)2 EHE 2 x}E 2 Herror variance), o (U)L i
Hohe Ag BHoz gk

op () =Var{Z' ()~ Z(w)} )
E{Z'w)-Z@)}=0 ©

387 F A kriging estimator)= Z-E3l4(random
function) Zw)E FFsh= Zdo| wehi Wsin, &5
e Zu)e TAE Ryt B3R B2 B m()
2 FEE 5 ok 237 71HEL mwE oBA L
gsl=7tol wEtA g, AFa7, detas
7o 2 FREAC dedd)e B mwE gL
m E49Y AA AdlA dAsicta 7HYske R, 3
TR st sl 93] wofl A A Mw)
ol Aol Bt mu'y= Y3t &= Zecka 7Hysh
ok ka7 dA Bl TR F9049 B
o m(u)7F B G0N AP Blrka gtk
27L& ol 7MY stelA 4 (5)2] LXFEA o5w)
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A& o WAL T8 $HA EE 87 Aa
H(kriging system)©|E}31 3HCHGoovaerts, 1997; Isaaks
@} Srivastava, 1989; Cressie, 1991).
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A3k} 8| 3= Avfo| L A=W (Jackknife validation
method)S ARE-3}4 tHDeutsch®} Journel, 1992). E3L
AN A TR Bristy] 3 4
kel A4S H 718 MAPE(Mean Absolute Percent
Error), MAE(Mean Absolute Error), MSE(Mean Squared
Error), 3439 H¥FAHLS W75l PBIAS(Percent
of BIAS), &2] &-&4(effectiveness)S H7}5l= G
ZH(goodness-of-prediction(G) measure)2 ARE3}H.o0,
Zzke] gk A ()~ 2ol AW & e,
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nis z(x;) )]
1 n A
MAE=;IZ=1:|:Z(XI')_Z(X"):] ®
MSE = %Z[Z(x,»)—g(xs)] ©)
1 n A
PBIAS = —;(z(x,-) - Z(xi)) (10)
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2, Garol “100°% Aol st Fgoletn & 4
slow, Galol 249 Aol ARG B 23
Apredicton) 2 AHg3H= RRTE A o) glrke 2
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SFEHULE o]F07 T Z=g(Xi, X, -, X)) 1A 2
A} B} EAN(first order approximate mean and variance)
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FARE 1~437 Wl F 70270019, 29 2(b)9]
Mog BAISH REL TOhE 71| H]3te] AdjFoz
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e 29 33 ok BAE A9 vl s vt
A UElTEEs 7EREE 227 71 olgFH M)
gleao e ARGSIATHAES 5, 20102). T
7, Aasld, ditaide AAgSste] AT gUs
FAL A=dE 24317] Y5t Auol= AFHH
& AR8stglen, & 1904 & 4= 3ol At
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E 1. UE T =ZZue| M2y BMEAINASE S, 20100)

AU ES 5, 2010b). weba] B =R 19
49] Ata Aol g3t AFFHAHE ol§3sto oA
dEPsE AT

5. [HFg =¥dq)

B =RAME G/ CE T3] A8l & 9319 2&
AHUAEE YTt AEFAAA 7 s5dA
A9 718719 sddhe C& Fotsier, 7 sksd
AR oA8tE L 9] 718710 ddtie GE T
stk Cor AIZEZEH] JA0A AAET} Y=
T A ] 7187|125 E 8 4 Yt olE WS
Z31] SEA Rl tigt skeTAE Cot GO BAE =
Al Aips 2% 59 Zrk AR G/ GO B
0.03379] ZF2 Holal 9Jom, o] Mesri®} Castro(1987)
7F et vl AR tiF Co/ Co 7]
0.04 +£0.013} SASE Ao et

Co/ C2 BEEZHS APG37] $lste] G/ G AR
of i3t W= E A4S Rt Co/ GO FEEELT
02 AEEE AMESIE e, wizpEs A
2 RHEHS ARSI miAe A BE
I & 2004 & = glRo] AEEFLS s A
§ 27e BESIE Ao Uit G/ Co) BE7)
AFEZF o) A%e71E Kolmogorov-Smirnov(K-S)
He o] 83t s, I A G/ C Y &

Estimation method MAPE, % MAE, m MSE, m? PBIAS, m G

Simple kriging(SK) 31.825 2.593 11.677 -0.531 46.0

Ordinary kriging(OK) 26.104 2.408 9.831 -0.051 54.5
Kriging with a trend(KT) 25.741 2.447 9.843 0.018 54.5

30 sE=XetEsEl=2d H262 RIoS



2 HBETY WiHs 53 U Mgy

=

=1

HAYAIHRQYLZE »=0.05)

ABEFY WHHS 4% U Mol AY HEEFH Nl 28
A =) REs B B B5Z R 7y 7y e
L St Bzt 23 A8 | x| zm
Cal Ce - 61 Normal 0.034 0.0087 OK 0.10 0.15 OK
Ce/ (1 +e) - 144 Normal 0.122 0.036 OK 0.09 011 OK
. em/sec? 58 Normal 0.00622 0.00276 OK 0.12 0.16 OK
Log—-Normal -5.169 0.423 OK 0.06 0.16 OK
Cal (14 ) W ¢,2] WA o ASARF WEH
gooz | G0 of Xt eEe BABALE ol2T WEE B4 <
§ 000+ A SEANe] U Bt £ 129me FaFeA
€ ons | FAAHORNE 509 Fo) AT oIS
g 0008 £ olgsiglen, ¥ 33 722 viidE BAAES o1
2 SH9ITh 3 30)4 CASE-1 AA| A|RtzAbdite o)g
g 510] 23 ANAS5] Bah BEASCOV)OI,
B ooz | bt eo] FFE Wome CASE20AE o0 WEA
2000 . - of M olRIEH} WEAL BRG], o2 93
0.00 0.10 0.20 0.30 0.40
Compression index (C,) o2 s WEAdS 1efsotA| ¢oitt CASE-3
D8 5. C.o o B T CASE-4+= 217} Co!/ Ce2} Co/ (1 + e0)} HE/0) o]
A AstRe WE VAL JFS B 9
L 99)%2(a) 005011 K AFEEe] Akl Aoz B §F Aotk i 39 W LEBH H2 Z17to] CASES| gt
7hEiQith AEASE 7282 BB G/ (1 +e) oA skke Hat, BEHAL W ¥iFA otk
o SFUA o0 HIE R 2k /(] ey e o ol XIgHEteF Aol A3 Al AR o]3}
222(a) 0.0500 4 AFEZIL Aset Aow Uehgo A&t MFA vjAE dFE 24871 st
W, QXM 227, 0] AREE o= 4 CASE-2, 3, 45 v|wsilth 1 23 7 304 & 4 3§l
FEE AHEZEY o Hakel Aoz Leld) o] o] G/ (1 +en), Col Cz OIRFAEHTI] HEA
o 7o) £ =goll A AFE Cu/ G, G/ (1 +e0) B ] FARE FFE vlAe Aow vEped, gxkidE
B, REANE o] 8319 oY= slake] Hat, & BAZE AP AHEEE o BEASTE 7P Bl
ZHEAS AR 4 gt oA EYstEke] WEA P A2 FRE A
Ao UEpith EBE, BE Avbgese) WEAe 3

6. O|XIQZRI512 A At Ao} Al 7HA] AREE S F 3 7RA] AREE
H5/ARE Lot S A9 oIS B4
6.1 O|XIQIEAISIZIO| DIZIT 2 0= FEFS BAS FIHCASE-L, 2, 3, 4) 2= ARt
H45o) MBS THUS A7 olAIE sl
NYHHINEE FHHOE HA| Aol Gu/C, WEAE L4~278) A Bk Rz Yebyct
E 3 52 AT BME 8 aleiel ¥ #4E
CASE ¢, cmisec? CutC, Co/(1+ep) S, MM
Mean cov Mean cov Mean cov Mean SD cov
1 0.0062 0.44 0.034 0.26 0.122 0.30 65.3 27.5 0.421
2 0.0062 0.44 0.034 0 0.122 0 65.3 10.4 0.158
3 0.0062 0 0.034 0.26 0.122 0 65.3 16.7 0.256
4 0.0062 0 0.034 0 0.122 0.30 65.3 19.3 0.295
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