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ABSTRACT: Numerouslong-term consolidation and secondary compression

Secondary compression index ©]X9}5%|47, Creep rate Zg| =

settlements may occur in Busan clay, which is astructured soft clay

and consists of a thick clay deposit. As a surcharge load is applied to soils, soils experience different stress paths with depth. Therefore, it is
necessary to study the long-term consolidation behavior of Busan clay considering stress conditions such as OC or NC states. In this study, a
series of long-term consolidation tests were performed to investigate the consolidation characteristics of Busan clay for 20 days. The undisturbed
clay samples were taken from 3 sites located in the Nakdong River estuary. The results showed that the creep rate of the Busan clay gradually
decreased with time, which indicated that the secondary compression settlement decreased with time. In addition, the experimental results for 3

samples showed that the ratios were about 0.0363 and 0.051, respectively.
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Fig. 1 Map of Busan and stress path
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Table 1 Physical properties of tested specimens
Property Water L1.qu.1d Pl;.ast1c1t Specific Uplt
content limit y index avi weight USCS
Specimen~ (%) (%) (%) &Y @N/m)
LTC1 50.3 474 28.3 2.67 17.7 CL
LTC2 524 492 25.7 2.67 17.8 CL
LTC3 50.1 43.0 25.0 261 17.6 CL
Table 2 Consolidation properties of specimens
LTC1 LTC2 LTC3
Ce 0.9 0.76 045
Cs/Cc 0.09 0.12 0.13
o, 150kPa 140kPa 130kPa
k (cm/ 2.7x107 ~ 1.1x107 ~ 44x10° ~
(em/sec) 75 40 7.3x10° 5.7x10°
(o /se0) 40x10° ~ 1.9x10° ~ 21x10° ~
/e 6010 48x10* 9.4x10*
22 N &R 3
Dat'a acquisition unit
porous stone ]
]

Excess pore pressure
transducer

impermeable

Measure the excess pore pressure

Fig. 2 Advanced automated oedometer test
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Fig. 3 Schematic diagram for long-term consolidation
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Table 3 Loading procedure and duration for long-term consoli-

dation test
d:‘fi(;nlfcjclést NO Loading[duration] (kPa) [days]
P1 10[1] — 20[1] — 40[1] —80[20]
LTC1 P2 10[1] — 20[1] — 40[1] — 80[1] — 150[20]
P3 10[1] — 20[1] — 40[1] — 120[1] — 200[20]
Pl 10[1] — 20[1] — 40[1] — 80[20]
LTC2 P2 10[1] — 20[1] — 40[1] — 80[1] — 140[20]
P3  10[1] — 20[1] — 40[1] — 80[1] — 160[20]
Pl 10[1] — 20[1] — 40[1] — 80[20]
LTC3 P2 10[1]— 20[1] — 40[1] — 130[20]

10[1] — 20[1] — 40[1] — 80[1]
— 160[1] —320[20]

S

3.1 A2t - HEHE 3M

Vertical strain (%)

Time (days)

(b) LTC-2

Vertical strain (%)

() LTC3

Fig. 4 Time-strain curve of long-term consolidation test
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Fig. 5 Excess pore pressure dissipation curve
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Fig. 6 Variation of C, with time
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Table 4 C,/C, of natural clays (Mesri and Godlewski, 1977)

Grouping Soil Type c,/C.
Whangamarino clay 0.03 0.04
Leda clay 0.025 ~ 0.06
Soft blue clay 0.026
Portland sensitive clay  |0.025 ~ 0.055
Inorganic Clays San Francisco mud 0.04 ~ 0.06
and Silts New Liskeard varved clay | 0.03 ~ 0.06
Silty clay 0.032
Neatshore clays and silts | 0.055 ~ 0.075
Mexico city clay 0.03 ~ 0.035
Hudson River silt 0.03 ~ 0.06
Norfolk organic silt 0.05
) Calcareous organic clay 0.035 ~ 0.06
Orgir;CSﬂCtlsays Postglacial organic clay 0.05 ~ 0.07
Organic clays and silts 0.04 ~ 0.06
New Haven organic clay silt| 0.04 ~ 0.075
Amorphous and fibrous peat| 0.035 ~ 0.083
Canadian muskeg 0.09 ~ 0.1
Peats Peat 0075 ~ 0085
Peat 0.05 ~ 0.08
Fibrous peat 0.06 ~ 0.085
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