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Abstract

A method for determining the viscoelastic properties of consolidated clay is assessed through laboratory

testing. A rectangular parallelepiped consolidometer with a standard consolidation section is placed for a
clay-beam deflection test. Consolidated clay is assumed to be a Maxwell material, and the elastic modulus and
coefficient of viscosity are obtained from the instantaneous deflection and the subsequent change in deflection of
the clay beam over time. It is found that the change in elastic modulus is similar to the change in volume
compressibility of the clay skeleton as determined from the consolidation test; furthermore, the coefficient of
viscosity increases linearly with the logarithm of consolidation pressure. Because analytical solutions for the

stresses and deformations due to various loading conditions for an elastic body are widely available, it is possible

to determine the viscoelastic behavior of clayey ground by using the elastic-viscoelastic correspondence principle.

Keywords: Deformation of ground, Consolidation, Modulus of elasticity, Coefficient of viscosity, Deflection of
beam, Viscoelasticity, Elastic-viscoelastic correspondence principle

1. FANLE

R g ICE A E AR S D &, BRI 22 D
FEIE T & & HICHAMETRIC X 20 ToM 5 20178 5 WY
WCJEBIL T AT 5. Fig 1 13k L% EIChE B O R% 14
BN SN BEOHBEOERENEZ R L b DTH
20 AN IR T oo B IR R e R R oo AR & A7
L, HEOBMEREE LR T Y vk v W T

1-v?
E

S, =PrB I, )

- -
— —

CEvitbns . (2, I, VX i O S0 H A B D
B Lo CEF DB TH D, SRR s T,
LR ETRCTRNTORT Y v tbEav=05E L, ElCiT@
W IEHEAK SRR OIS -0 T AR Bk B
LEBREE EZMND 2 EBNZ . EHEILTEORE
JEEB ISR S E R KEHEIL TR TEELZ R, &
WFEZZNLOME L TS=S+S. £ L TRDDLDONE
WThHD.

L L, BIEEZETR O 3H 5 Clddim I L A 8 - o (R
ZALRE AW AT IS ET B L B2l L, BIE O
MR X EE RO L > THESRTWS. ffl
B LEBERIG A X 0 BT 28, BBRAKOBEHRICL 2

“1 TR R A T R
%2 To LA TR

>

JEF T & RIS, &AW X % Bkt 1 2 R o kG
PRGN ED LI ICHETT 200 T %K HMETHS.
AT, K LEAR RO B 2R R S E D b
BV, TNRMAITHAEIC L 2 MBEOERLR &
[FIF IS HEAT 9 2 KEPE AT 23 GFAlE T & 5. REPER DT

1
< B
< :
—_———— b-———
. T 1 I~
- 1 ' 1 ~
; Vo P\.«rrfﬂﬁ?ﬁb\
| ' !
'y
\ ' 'S II
R ’
\ N l 4
p Clay 1, ,
ground N/ e
Ss PRGN -7
AN __-" So -
....... :
]

(b) Consolidation deformation

Fig. 1 Deformation of clay ground due to surface loading".
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Fig. 2 Rectangular parallelepiped consolidometer.
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Fig. 3 Consolidation state test.
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Fig. 4 Clay-beam deflection test.
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Fig. 5 Time-consolidation curves.
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Fig. 6 Results of clay-beam deflection tests.
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Table 1 Viscoelastic properties obtained from the deflection
test.

Pressure Elastic Elastic
deflection mOdulus2
P (kPa) Vi (m) E (KN/m?) (m/s) 7 (kPa-s)

20 1.68x1072| 6.30x10% | 1.58x10°| 2.23x10°
40 1.03x102 | 1.04x10° | 5.00x107 | 7.13x10°
80 7.60x107 | 1.47x10° | 3.30x107| 1.10x 10*
160 | 6.20x107 | 1.89%x10° | 1.67x107 | 2.35x10*
320 | 3.85x107° | 2.48x10% | 1.39%x107 | 2.66x10*
640 | 6.30x107 | 5.59x10° | 1.17x107 | 9.77x10*
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Fig. 7 Change in compressibility of clay with
consolidation pressure.
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Fig. 8 Change in viscosity of clay with
consolidation pressure.
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Fig. 9 Relation between elastic modulus and
coefficient of viscosity of consolidated clay.
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