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Modelling of clay behavior through strain space multiple mechanism model (Cookie model), Susumu IAI (Kyoto University)
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Numerical simulation of clay behavior in laboratory tests with the Cookie model, Kyohei UEDA (Kyoto University)
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E.P. W. P. at point B (Permanent embankment)

DOBEPTHREZFEHIEL 2 &ICL Y, MFICHEET 5 2 L3 wHE 250
ThDZ L pinol.

——FLIP (1 Z745L)

i} 200 | ——FLIP (iR dHY)
i B measured value

Ak EHE AR A FLIP 22 Y — > 7 AOEBIO—B & LCENM sd N T Lst Earthquake
shkboTHs g W T o Bk
SEXH 100

D) HE, LH,2016. OFAZERSEEAMET /T L DL )%
ZENDORBL, FERR B ST TR .
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1 V32— g VHAWEET ARG A—H
(@)FLIP (Cookie®7"/L)

Reference effective stress : p, kpa 809
Bulk modulus at reference state t K, kPa 124716
Power index for bulk/shear modulus m 050
Reduction factor of bulk modulus o 0.05
Overconsolidation state parameter * Fono 303
Shear modulus at reference state : G, kPa 19064
Internal fiiction angle D deg 4385
Parameter for controlling contractive com- o 100
ponent of dilatancy i ’
Parameter controlling dilatancy at the steady

A 120
state
Coeflicient of secondary consolidation ta, 6.67E-03
Initial volumetric creep strain rate ty, s 772E-08

(b)DACSAR (BIr1 - KEET /L)

Critical state parameter M 1200
Coefficient of dilatancy D 0.058
Compression index A 0245
Trreversibility ratio S A 0.800
Effective poisson’s ratio ! 0333
Initial void ratio HA 1.800
Coeflicient of earth pressure at rest t K, 0.650
Preconsolidation vertical pressure to', kPa 98.10
Coeflicient of secondary compression a 6.67E-03
Initial volumetric strain rate : v, lmin 463E-06
Subloading parameter m 10.00
Fitting parameter of dilatancy L ng 120
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-2 Osakabayclay DET /LT A —H
(@)FLIP (CookieE7"/1)

Reference effective stress : p, kpa 4500
Bulk modulus at reference state t K, kPa 273690
Power index for bulk/shear modulus m 050
Reduction factor of bulk modulus o 0.035
i . 1.00(NC)
Overconsolidation state parameter oo 312(00)
Shear modulus at reference state G, kPa 126319
Intemal fiiction angle D deg 5565
Parameter for controlling confractivecom- . . 700
ponent of dilatancy ¢ )
Parameter controlling dilatancy at the steady
120
state
Coeflicient of secondary consolidation ta, 125E-02
Initial volumetric creep strain rate v, Us 4.63E07
(b) DACSAR (B « KHET /L)
Critical state parameter M 1430
Coeflicient of dilatancy - D 0.060
Compression index A 0250
Irreversibility ratio A 0.820
Effective poisson’s ratio ! 0300
Initial void ratio HEA 1400
Coefficient of earth pressure at rest “ K, 1.000
- . ' 400 (0C)
kP
Preconsolidation vertical pressure o', ka S00(NC)
Coeflicient of secondary compression a 1.25E02
Initial volumetric strain rate : v, lmin 2.78E-05
Subloading parameter m 10.00
Fitting parameter of dilatancy L ng 120
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-3 Hayakitaclay DET /LT A—H
(8)FLIP (Cookic L)

Reference effective stress i p, kPa 4500
Bulk modulus at reference state t K, kPa 383010
Power index for bulk/shear modulus m 050
Reduction factor of bulk modulus o 0.015
Overconsolidation state parameter * Fono 1.00
Shear modulus at reference state 1 G, kPa 114835
Internal fiiction angle D deg 4364
Parameter for controlling contractive com- . 120
ponent of dilatancy i
Parameter controlling dilatancy at the steady

A 0.85
state
Coeflicient of secondary consolidation ta, 2.00E-03
Initial volumetric creep strain rate ty, s 5.55E-08
Reduction factor for Ve dueto creep n, 100

(b) DACSAR (B - KHET /L)

Critical state parameter M 1.300
Coeflicient of dilatancy D 0.0333
Compression index A 0.128
Irreversibility ratio CA 0.851
Effective poisson’s ratio ! 0330
Initial void ratio HA 1515
Coefficient of earth pressure at rest “ K, 0500
Preconsolidation vertical pressure o', kPa 6000
Coeflicient of secondary compression o 2.00E-03
Initial volumetric strain rate : v, lmin 333E06
Subloading parameter m 20.00
Fitting parameter of dilatancy L ng 120
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COMPARISON WITH THEORETICAL SOLUTION BASED ON TERZAGHI’S
CONSOLIDATION THEORY

Soichi TASHIRO and Susumu IAI

The strain space multiple mechanism model of Cocktail Glass type that can be used for effective stress
analysis of various liquefaction problems has been enhanced for clayey consolidation settlement analysis
and subsequent earthquake response analysis by lai and Ueda(2016). This enhanced model is called
Cookie model. It is necessary to verify that the consolidation settlement analysis by this model is theoret-
ically accurate, before clayey consolidation settlement analysis using this model in practice. In order to
verify that the excess pore water pressure calculated by this model will be coincident with the theoretical
solution based on Terzaghi’s consolidation theory, the one-dimensional consolidation settlement analysis
subjected to very small embankment load of the clayey ground proposed by JGS(2005) is conducted in

this study.

Based on the results in this study, it is verified that consolidation settlement analysis by Cookie model

is theoretically correct.
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Embankment 6.06-0.0 - - - 2800 - - - 040 | 029 - -
Reclained soil 00-21 - - - 1400 | 189 - - 040 | 029 - -
Reclained soil 21-55 - - - 1400 | 551 - - 040 | 029 - 186 % 10°
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ANALYSIS OF CLAYEY CONSOLIDATION SETTLEMENT
Soichi TASHIRO and Susumu IAI

The strain space multiple mechanism model of Cocktail Glass type that can be used for effective stress
analysis of various liquefaction problems has been enhanced for clayey consolidation settlement analysis
and subsequent earthquake response analysis by Iai and Ueda(2016). This model is called Cookie model.
In this study, in order to verify the applicability of this model to clayey consolidation settlement analysis,
the analysis of reproducing consolidation settlement behavior of Yanai test embankment before which the
soil test such as a box shear test has been conducted in the same site is examined by using this model.

Based on the results in this study, it is verified that the Cookie model is applicable for appropriately
evaluating the deformation of the embankment constructed on the soft clayey ground base, if the results
of the element simulation adapting the appropriate dilatancy parameters would be coincident with those
of the shear test such as a box shear test.
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Parameters Symbol | Specified value
Void ratio ey 2.299
Compression index A 0.596
Swelling index K 0.272
Effective overburden pressure oy 135.5 kPa
Over-consolidation ratio OCR 1.00
Coefficient of earth pressure at| K; 0.66
rest
Coefficient of permeability k 6.462E-6

m/day/(kN/m"®)

Effective Poisson's ratio v’ 0.40
Secondary consolidation 9.03E-03
coefficient
Initial volumetric creep strain| v, 6.02E-05 1/day
rate

RIAQLEBDYI YX—FETILDINS A —4

Parameters Symbol Specified value
Case A | CaseB CaseC

Reference effective stress P, 135.5 kPa 135.5kPa
Bulk modulus at reference state K4 2155 kPa 90481kPa
Power index for bulk/shear moduli at static gravity analysis m 0.5
Reduction factor of bulk modulus for consolidation analysis K 0.348 | 0.00844
Over-consolidation state Pono 1.00
Shear modulus at reference state Gima 352 kPa | 14780 kPa
Internal friction angle (M=sing) & 33.3°
Coefficient of permeability k 7.48E-11m/s
Parameter controlling contractive component TEde 0.85 | 5.0
Parameter controlling dilatancy at the steady state A 0.544
Secondary consolidation coefficient oc 0.0 9.03E-03
Initial volumetric creep strain rate Y 0.0 1/s 6.97E-10 1/s
Isotach parameter representing max amplitude riso 0.5
Isotach parameter for normalizing strain rate rgdot 1.0E+06 s
Isotach parameter for representing strain rate dependency qiso 0.04
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TEAE L O & B EE LR T YT (Case 11,
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