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Schematic illustration of the excavation work
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Placement of measurement devices
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Finite element mesh and the boundary conditions
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Table1 ARAFICIEAR Ui HHEE

Material properties
WE ORE Wy kN/mY) OCR Ir M
Acl-1 0.0-3.7 19.1 6.5-2.7 127 1.36
Acl-2 3774 1.8 2.5-2.1 252 115
Ac2 74112 1.8 2,0~-17 252 1.15

Asl 11.2-.12.0 2.0
Agl 120-17.0 100

E=1.19X 10*kN/m? v=03
E=224X10°kNm? v=03

F PRED (m) A D T} K
0.0179
11 00-37  0.70-0; ! ) 1107
Acl-] o7z SO s 1.11~0.73
0.0270
Acl2 577 73-075 O 0. 77-0;
e 174 07307 20 s 52 0.77-071
0.0387
Ac? 4112 026077 08T 0 0.69-0.66
Ast 11.2-12.0 0,50
Agt  120-17.0 0.50
HeFg {REE (m) v A K 'Y
i 037 o 0.063 0019
Ael-l 0 3 20082 -0.023 3.6
0.090 0.024
2 31 \ !
Acl 4 834 D116 ~0.029 289
0.125 0.03]
2 A-1L. ) :
Ac 7.4-11.2 0.34 155 2036 289
Asl 11.2-12.0
Agl  120-170
WE R () & i o
o 00” 5 0.82 9.47>¢30’5 0_00139
Acl-l 31 -122x10° ~0.00179
1_2 37_‘_7‘4 , E.leiO‘ 0.00]70
Ac 113 ~148x10° ~0.00218
1.60x10° 0.00236
2 411 : ! !
A 74-112 113 ~198x10° 20.00292

Asl i1.2~12.0 0.50
Agl 12.0~17.0 0.50

g EE m &y, (méd) ky (mid)
327%10° 3.27x107
. 0-37
Acl-l 00 ~8.02510" ~802x10°
1.24%10° 1.24x10
Aels2 3774
° ~447x10°7 ~447%10°%
Ac2 74112 T1Ex10° 7.15%10
. 1.2 ~226%102 ~2.26x10°
Asl 11.2~12.0 8.64 8.64x10"
Agl 12.0-17.0 8.64 §.64x107
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Profile of some geotechnical properties of soil deposit
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() K,=l-sing' : Jiky (1944) {K, : fple +FEMRED

M v=k/1+K,) (v HERT 2 k)
(5 A=043C, (A @ B
(6) x=0434C, (x : BEMIEED
(N A=l-x/a (A @ JERTSHEE)

® D=aa/Mise,): Ohta (1972} (D: A Lo ¥ 1r—fRED

{9) K, =K, OCR™M=b2m2Y ; Atpan (1967) (K, : B4 B4 Ik LMD
(10} ¢ =0CR-a;, (o}, : RITEREWE, o : FREHDLIL 0 E)
(D) @=0434C, f1+e,) (o : ZREBHRE. o @ DML

(12) C, =0.04C, (C, : W)

(13} ¥, =a/t, (9, PR ETRO i)

(14} 1, St =HT,[U=90%)c, (1, : —HREERTHM, o EEFEH

Fig8 MR ST A—FBREFIE (lizuka and Ohta, 1987)
Determination of constitutive parameters (lizuka and Ohta, 1987)
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Time-settlement behavior of the grouad
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PEEES FTE-TEY, 20 B B BABEOMETE & R
B =Lk, hit, THHEBRESTHIZBLR TV
W2k, BT R EL EDJEEREBREAM A <, MK
BFORBEXBLTRDEZELBAREETHRILEL
5.

LOEI, HFHPoTRBERHDS OO, Lokl
FEM i, MhRBERS TRITEI Z L &FRBLE.

4, ¥FITAILARICEDHESEHOT—42EE

B TIX, SR T Ok o A SEHTTI B 5 4
IR FEM OF Tz W T, EEAEERWTRLE.
L L7z 5, Figdl [ZB W CIREIBIRE S 20 B COM
EERAE L TR ROMIBRERBELORE., ok i
BEMRIELAVWESEI T LI, VRAZEARELE
TERERTRITH Z & 2B%T . FETHE, F—FA
{LEBERAT S LT, TRHERmELEXEI L LB, &
KEETEBONABBESHICHRL, VR VFHELRLE.
“hiC kD, AT EAETEOCETR, B TR
HOTHNERL W ol PDCA ¥ 7 VHRFEBRTS.

41 T—4FE{EOBE

F—FREbE, & LTHERBEOSF CHyWLRL &
ERETHD. HEBERELT, BHROTRICHKMES 2
al—¥aURHEVLNREY, HETRICRWTIRERE
BEFLICE AHEFHERRICESY S, 25 LEET
MTEWT, I/ BREEDAT A —F ORENTHEDS
ERBIERBY, FRELASPE-HELR2NZ LRLEL
HThsd. 22T BRIZETHIHAEZHENT, HEY
Lal—iarETADEFRRTA-FERHETAIL
T, FlSEORLEERIBZ L E IF—FRML) LR (F
# 5, 2005).

F—F LI 2 OFERBBINTWAHA, FE
T, FEMRFG - JEN U RGO L, ERIOEBTRE
BT 7 4 % (Particle Filter, Gordon et al., 1993 ; Kitagawa,
1996 ; fliQ, 2005) WKHE L, TOBEBEEZBRNTS.

4.2 HMFIA4NE

BiF7 407 (LUF, TPF) EWRE) i3, RIELEHOMESS
TREMESE (BT LRI S ZROBEY 7 TR
TAHRMEFTAI) X LEFTS. PFOHERELLT, 1
WIEMATERGRE, 2) JEN v AYEOFERLHT, 3) WEMET
ADEMCBWTEES AN HEERZ BB LT A
FEE, OTNTREERTETHL L 2D, £,
HeRaAE R MY AT B, EEORRSE
ERFTEDHZ LM, HMELHSHEL, HE2fD
B L LCAETE D, BETE, OB ~0mEa
ERBHERTHWA (15, 2009 ; Murakami et al., 2012 ;
BREAL, 2010, 2011 ; Shuku et al, 2012). Z Z i, PF
Oz SWTIEIZL, REMRFESTAIY XLE
iR
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i, BToFEC L3,

(1) PFiz k335 A—Z ORE

(2) BERT A—& &R\ OEH

(3) Q) TRLIVARTRR : EEMEO R
REAZA—# & LT, THRBREIRALTHETK
PILLRORBREHIZHE L. BTRELEBO Acl &I,
T AN RO REIC SRR EEIETT LA bhod
ExbhD. Bl (1993) BBEEBELOAZ A—F
EHEE LI DR HEBI, AU TIAELE L OCR & skt
ARREAT A—F & Lt HUIBERO AT VE itk
B, HAT A —F D—HEELSF Table 2 (O RTEHE TRAE S
Bz, Ao RBAEHEIL, lizuka and Ohta(1987), &E
(1982), #BH 5 (2006) DWEESBER/E L. A
BHFRETNEEEPREMERm LT, Hi=x
b ORIFEICIA L CTHRT S, BREAL (2010) i, PF &3
HAREEE)~EH L, Cam-clay /335 2 —# 2 212 LT 200
EoprERAWEEEREBELTRY, HEOBVWRENS
SA—FREBELREELRELTWS. ZhbdBEx, W
T (S) X200 ERREL, 20037 A —F [ TIEFERS L
REL. Fig12 iCREMSE U TALEORA S
FA-FREFEEZRT. ZERTHEHALTE S A—FHAE
ENHRTHD. BPOBERVEERT Figs LB TH
5.
BEEE LT, SRR TEERAVWTTF—2RE:
fTof. WHEHBEOEL TR, 8iA A~D ADOTFEHE
ERAVWE. FSRHRIC X ARENRT A —F OFEEELE
Fig13d ZFT. AXTRT REATZA—4] 21X, hiF
DEHMTEEHEZEERL, ARSI VEHENRS.

£ =Yg W

I=i
I, ERAESATA—FEEL, 2 EHFHEBGOODS
A4 O, BPIRERERT. S0 PR AW R

2R
KANLEALNR LS, BEST A—F DML, 7
HRER EBNERLE T TR, BRBRESHITHRICLRE
{ERINhD. ZOBRARESBITIN, ML ->CF
LTBbOEEEL MBTAT v 72 i, TR (Figd,
100 A, B, C, D R) ORRMEEALE. LaLiais,
EROTHHBIBWT, F—F R{LicE L IBA 24
NEDE LRI R, R|AT—F Ofiss s aE
DA L—V o FEFhRiTIhbRnsr—2abE e b
3. AXTHCEBRREL, HAREEFMICELRLTY
5H 00, HHEOCEVIBEIFRFOBAMEIL RBR R bhik.
HEOEWAS A—FREEIT I -Hic, FEHORL
BHAHSEREE D> MERD D L E L, HHEZ M
IDWCRL—J P Ui, Afkfici, BB S%RT
BETELT AL 28X, FoREErRILBHRERE
(Akaike, 1974) I L DWE L. F7-, BRAREESETH]
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Abstract
This paper presents the parameter identification of an elasto-plastic constitutive model for geomaterials and a risk
evaluation for neighboring work based on a data assimilation using the particle filter (PF} and incorporating a

soil-water coupled finite element analysis with an elasto-plastic model,

After the numerical implementation of input

data for the soil-water coupled FEM is examined, based on an in situ investigation, its applicability to an actual
excavation work is discussed. A risk assessment for an alternative design, using the probability density which the

PF computes and updates on the basis of observations, is also proposed.

It is revealed that, for a practical example,

the FEM results using the parameters identified by PF show a good agreement with the observations and that a
quantitative and reliable risk evaluation can be achieved using the proposed method.

Key words : Neighboring work, Data assimilation, Decision making, Risk evaluation, Soil-water coupled analysis,
Elasto-plastic finite element analysis, Particle filter

BB THE0H 281 (80-5)

435



