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UTILIZATION OF UNCONFINED COMPRESSIVE STRENGTH IN DETERMINING
INPUT PARAMETERS OF ELASTO-VISCOPLASTIC FINITE ELEMENT ANALYSIS

Pl IO TRl 3 SN = R T T N /NS Sl
By Hideki OHTA, Masashi NABETANI, Shinji FUJII and Matsuo YAMAMOTO

This paper investigates procedures to determine soil parameters used in elasto-

viscoplastic analysis based on the standard laboratory tests.
Some parameters of elasto-viscoplastic constitutive model are found to be related to

unconfined compressive strength and oedometer test results,

Using the parameters obtained by interpreting these test results, finite element com-
putations are carried out analysing trial embankments on soft ground. Applicability of
the procedure to engineering practice is verified by comparing the computed results with

measured field performance of soft foundations,
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E | % slrtu?n Yot ume(rlc triaxial idation test | %= %
k . preconsolndullon
§ g Vo vertical pressure oedometer lest
é:z Ko §‘&§!h'°'§',‘§§;’.,,, at rest triaxial Ko-consolidation test
s 9 9 ;ﬁé‘;g{,‘}’: overburden unit weight test oYz ¥
Z Bk 58?{{,“'ePe'ss?,’,e'"of',‘e“st triaxial Ko-swelling test
k__ coefficient of permeabitity | permeability test k=Ywmyc,
stress - P L - 5
parameter “;\/‘z‘(nij'“ij\)(“ii'“ijo) M= Si/p, sij=oif - g6 ,p=%ii/3

1) A20.434Cc, %20 434Cs
2) G:elastic shear modulus
3) te:time at the end of primary consolidation

4 z:depth from ground surfoce
5) 0 teflective stress tensor

Determination Procedure of Parameters

unconfined
comp, test

piezometer

Atterberg ‘ 4] . @
7—%

limit test
1_

oedometer 2./

_ test ‘ﬁ_‘ an @‘}—
C) (19) M

=1) NC: normolly consolidated condition.
QC: over consolidated condition,

*3) H: drainage distonce.

(1) Ko =0.44+0.42x107P| Massarsch (1979)

(2) V'= Ko/(1+Ko)

(3) sing’ = 0.81-0.233 log P! Kenney (1959)

(4) Ow=71Z-Pw

(5) OCR=0vw/0w

(6) K= KO(O—C'R)O.SAexp(—Plltze) Alpan (1967)

(7) K=Cs/1n10, /1010 = 0.434

(8) A =Ce/tnl0

(9) A=1-K/A _

(10) (Qu/20w e = 1/(0CRA™Qu/20 vooc ™

AN (Su/Ove'dexoue =K (G20 v e+ & from Fig.(a)'?

(12) M determined using (Su/ O vo')ckouc. & ond Fig.(b)
M = 6sin¢’'/(3-sing’)

(13) D = AA/IM(1+€0)} Ohta (1971

(14) K=mv Cv Iw

(15) te = tgp = H*TW(U=90%)/Cv ™

(18) e= Ca/InlO

(17) & = (te/(1+€0) Sekiguchi (1977)

(18) vo =/t Sekiguchi (1977)

(19) Ak = Ck/Mn10

notes

*2) CKoUC: Ko—-consolidated undrained compression test,

B—9 ANNSA—2—OREFv— b
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THRINT 5 &, FAELBERESLED ZEPbh-
TWa. Fiz, KFEHFEEKGEES, SHEGREKFRE
KOPBEOREVZELERP HIBWEINTNEZOT,
hoD &b, EERR,» LR B KGREZE 10
U EEBITICHN 5.

EEEEHBERZ2BET S &, B (o) &FK
FREOERXNE (log k) OBFREE-100 LTS,
ZDOHARLHBARFBEDOLELEK C(=Ae/Alog k) TH
5. 7B, ZWIIERWKTEBELLZESOELER (A
=Ae/Alnk) THY, Ci EDOMIZ 4=Cy/In107% 3
BErEH 5. &FBO C & C. OBMRZR—1IZRT.
PERDPHOVDNATVBEEIIT Ce=Cr &3 53, Ch
I Ce &0 30% BE/NS .

c) MMEICBIT B /35 A —F — a, b,

BIO - KEAMSRELIEFTNVICB T 5 IRESFRK a
%, a=dv/dni) (v EEOITH, 1 ZIXEEZR
) S ULTERINS. KT, EEERSBRD
e-log it SR BUIERBHIOBEE LT Col=
Ae/Alog b) ZYEL, B—97, R (16), (17) £
WT a 2R 5. lizuka and Ohta! 25125 2 BT
F+ — b ©IE, Mesri and Godlewski® #s7R 4 Yk D E8{%
HKEHNTNS.

Co/Cc=0.05£0.02

Co/C=0.0710.02 (for peat)

H—12 13 EEEESRR > 53ROz C & C, DEAREE
bUlzbDTH Y, MPODERE Mesri 5057R L 72 Ce
~Co DEHFHTHB. HiLBD Cq V3 Mesri 52352 12
HERNTHHH, BEIED C. BRI 2 TRE
fhEEBZ->TWA, 7285, Mesti 5 DHEERIT &V IRE
Ulza 2FVEBEIZ O VWTHBIRLEY, BT, %
OOBIFEICKE nZ 3L Va1, LT,
ZREEH DT — 5 WAFTEZWIFEITIL, Mesri
EWE A7 Co/Cc DEEHNWT Co ZMEELTHKE
BEBEBECLZVLDERDMS.

T O 3 HHE b, 13, Do=a/t. (. 3—WEH
HTER) UTESEINS. L 3L TORAF— 5
BLUBEREZEE, B—94K (15) »oHRkwHhb

(for clay)

X
<

x 1.0 8]

g 1.0 A .: . ®
c (¢ L

- 0*\ L) (4
£0.5 55

B . c,cf )

3 cd

a 0] 0.5 1.0 1.5

Compression Index,Cc
EH—11 FEHEER &EKEROI{LEROBFR

BED 0% EEILET 505/ L, 2B IRz, R
BB+t No.1l ¢ix, BELET i.=100 8, #htEb &
URTEWRET t.=20083&LTWVA. 4B, TTICR
NPl BY, BEORRD S ERTESEB, 581 C,
% 10Z5IZLTHVTWS,

d) MR (8L, £18) OASITA-F—
fBtrcid, BRI BARERMGERE LTHR->TH
v, RBERIINS A—F5— 3, BHEFRKE, BSRT7TY
vl oV, B ERE o, Bk TERE K, BKEEE,
AR e; TH B.

O E=1E
14
12
10
QJ. .
< sl
[0
o
o 6}
°
>
4
2
I 1 A i 1
0 104 108
a
3L
o
L
®
o
o 2f
‘©
>
1r a Sand
105 104 108
Coefficient of Permeability, K [m/day]
E—10 HRD e~log k DR
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(:- ® Humus Q,@" g < A8
8 0.3 o silly clay \00// (57 00100/
%‘E S G;Q.UB
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Ao — - Proposed by Mesfi
=1 o L and Godlewski (1977)
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Compression Index,Cc
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ZIrBuKML2ERELEBHELTH S, COBIKD
WTX, BRMOLTERESERINLTHEND T, Hith
IKBWTH YY) v 7270, BRERZEBLIZ. —
BMEBRBER, BkFAER, DESBRERD» S E=E,
=490 [kN/m?], k=8.64X107*[m/day], e,=3.52 &
55, BIELERE, F7 v HiZEhEN, K=0.6,
v'=0.33 LIRET 5.

@ BLHt

B, SEPEVONEL, FOWEICEEL Tk
FRHATH B, /85 A =5 =13, HOFHEDHEOYIME
HHEIZLT, E=9800[kN/m?], v'=0.33, 0,,=9.8
[kN/m?], K,=0.5, k=10X10"*[m/day], e,=0.5 &
BEL .

(3) B &ER

B—9 Il >THRELIANNTA—F—1 k5, R
Bt No.1, 3, 6 OB - MU FIRERMITERD &
OERIEE OB 213 B L OE—14 1577

BI—13 3, BT No. 1l OB tTHREICH T 5
LEUTEEBHEIES SO tRBOERE, O VRS
WEDOKTFEMNE, BELE (ERHES 163) LUK
TR (BRES 94) OBREBBAEIC>NT, BITE
REFAMEORMENL 2B TIREEBIIRLIZBD
TH5. K, BITERZER, EHEZ2OMNTRY.
tB, OURESHFBEOKEEZMNIIBLTHAUS mADE
fUzEEd 5. BEFESIIH>VTIE, B8 %58,

B—14 13, HEEET No.3 & No. 6 OBIFAER & EH|
BEORBELZRAKIIRLZOTH 5. MONAILR
BREE+ No.l DA LRI TH Y, BBt No 3 Dfig
WriER = R, ERIEZ@H!, No.6 DTSR %4,
FREZOMTEDLLTV S,

a) KTEBIUVRBOEES

B—13, 14 & v, BLtREmEmETEORKHE
fbid, & OFRERRELTOHE & EAIME & ARITRER 1 B
FOHIEERLUTNS. KIZ, BTBOERE DKL
fLICOWTEAE S TSR s 3 5 &, FHRtEI
TARTOBELETEIL-HLTWAE. ¥rETIE, Bt
BICHANBESKE WD, EHEE BECETFO
ERNPRDHHNB.

b) @ YREMERDOKFEENE

B0V RFMERROKFEMNEOZRELL, HEi
Bt No.litownwaid, EllflsBERELv—H%
H#TWBH, No.3, No.gizo\WTid, BRIz EN
B% L4SEERRICHAELTVWS. 2, OVRD
BIAEMICHEELARITT EEL 5N BT OBMEY,
FtE, EEIBOSHIETERERRT VY HOFEC
MENHHDOTHSS.
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BrAhRTics s EELER (% No. 163) OR
BRI 1%, 3E&EET No. 6 DMMAEHE LRS-
TWAEZBRE, BERIEAEOERZ & <AL
TWd. ®iZ, ¥-tERN (FE#H No.94) oBERMEA
FEOFEREZ, EOBRTOBEE SRR TRTRIIFIT
BRESEAELVBATHS. UL, HEHABRIELE
DFEFTRERIIFERE L O SHERPSBENTHE DD, &
BRI OREEAETVS, 2hid, Bifcl, E
EHRBICBNTRITEBEN Z2HA U 12 & & OFEKBEH
(BREBD m, v, CLITLVRE) AL TNWAHDT,
BERREICH 5 FHRORFE RS ICERTE A -
rHEDEEXLND.

(4) PI &M, ADORFREFIAL /T D H#x
(3) Tid, A—9WKRIANNITIA—F—RFEER
iz, B - SEBERERMTOBAt 2RI L 2.
2T, MEBOAN/ITA—F—M & A%SEIR
BT HREEICLVBELIBEEE, PIITKVEEL
1ZBEIC OV THEL TH 5, lizuka and OhtaV DR
FTBHENTA—F—RERICBNT, M BET AR, X
(7), (10), (11) kv PI»oHESIND. 2D
M, A% My, Ap &35 E, 1B TIE Mp=0.8~1.0,
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LERIFERBRER, ORDTHEY, TN%E Mu, Acea
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FEHTIL0IGESVWTWVWAEZ &5, OCR MBIRT
BOTREBVDEHBZINB D, SBROPERBEE LT
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