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Consolidation Characteristics of Saturated Clay

Including Unloading and Reloading Stages

Hiroshi MATSUDA, Shunsaku SHIMOKAGE and Tatsuya NAGATANI

Abstract
To predict the settlement of soft clay layers, the stress-strain-time relations for the undisturbed sample

are usually observed by conducting the standard consolidation tests and the scaling laws that the strain-

time relationship is converted by the H? relationship are used. However, in practice the scaling laws are

more complex than such a simple hypothesis as H? relation; this problem is closely related to how creep

occurs as a separate phenomenon during primary consolidation. The objective of this paper is to observe

the creep deformation during primary consolidation in the loading-unloading-reloading stages. In this

baper, a separate-type consolidometer is used and from the precise measurement of strain and pore

pressure inside the consolidating specimens, the following results are obtained. 1) Preconsolidation

duration affects the settlement in the following loading stage. 2) At the end of primary consolidation,

the distributions of void ratio inside the clay layer are not uniform.
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Fig.1 Effects of sample thickness on the amount

of primary consolidation.
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NiBEF—F (15+£0.5C) I2fkH, EHEERED
X b, RarEta R T O @B BKIE DR &AL
BRIE L. B, 25y 77y e —& LT98kPa%
BfL7

3. FERMMIMIOERBECRI TR

Fi BT84k Pa—156.8kPalz B\ T & L7 B
sy AeDEHEE L E R L2 b oW Fig. 4 () () T,
Fig. 4 (a) I3 FIEHWIE #41105r & L72HBATH Y,
Fig. 4 (0 I3 THEHEBIMZ13H & LTHLNHERTH
%. %72, M, No. 13k, No. 5 i33EHE
KEOE %55k LT\ 5, Fig. 4 (b) TI3HIERFEO&AT
WA TFig. 4 (@ LY BW2 ed, ZREFEDOVER
IV EHEZI TV LR D ARFIDFELHIZ
B9k, BBEOEIEL DL LEETTHE, £



Rl — FRIRAT R % & URURG L o [ #5451t (391) 57

Elapsed Time (min)
0.1 1
0r8
']
3 [
e [
: e
& [ ]
- C ]
s o r ]
~0.1+ -
2 7 [ONed ]
g - | O[No.2 1
E [ [®No3 ]
,.§ r | A[Nod ]
 L4[NoS Loading stage :784-156.3kPa
-0.2 sovd o ved 0 vsened vt 1o s g
Fig.4 (a) Increment in void ratio versus elapsed

time for different subspecimens.
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Fig.6 (a) Increment in void ratio for constant

stress during primary consolidation.
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Fig.7 (a) Relationships between Ae and effective

stress for different subspecimens.
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stress for different subspecimens.
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