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A Study on the Characteristics of Stress History of Kwang-Yang Port
Clayey Soil Based on the Long-term Consolidation Test
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Abstract

In this present study, the long-term consolidation tests were performed using the remolded Kwang-Yang port clayey
soil to clarify the effect of stress history and over-consolidation ratio (OCR) on the long-term consolidation characteristics
of the soft clayey soil. For the over-consolidated state clayey soils, in case OCR exceeds 1.5, there are no great differences
of secondary consolidation settlement and final settlement even if OCR increases from 2.0 to 3.0. Therefore, it has
been understood that the value of OCR applied on the field site to reduce the secondary consolidation settlement and
the final settlement is about 1.5. In addition, in order to investigate the relationship between the pre-loading period
and the characteristics of long-term consolidation behavior obtained from the test results using the remolded Kwang-Yang
port clayey soils, the influence on long-term consolidation behavior was not large though the pre-load was unloaded

with the consolidation degree 70~80% exceeded.
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Table 1. The physical properties of marine clay for laboratory test
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Liquid Limit (%)

Plastic Limit (%)

Plasticity Index

Specific Gravity

Percent finer by 0.074 mm

Remarks

43.33 29.79 13.54 2.68 83.54% original ground clay
46.91 31.19 15.72 2.69 87.3% 0.42mm passing sample
Table 2. Loading patterns of over-consolidated states
Initial Cons. Pres. Unloading Cons. Applied Pres. Overcons. Ratio

(kg/cm?) Pres. (kg/cm?) (kg/cm?) (OCR) Remarks
Case 1-1 1.6 - - NC
Case 1-2 3.2 1.0
Case 1-3 6.4 2.0
Case 2—1 3.2 1.0 Case 1-2
Case 2—2 3.52 1.1
Case 2—-3 3.84 1.2
Case 2—4 4.16 16 3.2 1.3
Case 2—-5 4.8 1.5
Case 2—6 6.4 2.0 Case 1-3
Case 2—7 8.0 2.5
Case 2—8 9.6 3.0

Table 3. Loading patterns by difference of degree of consolidation
Initial Cons. Unloading Cons. Applied Pres. Overcons. Ratio Degree of Cons.
Pres. (kg/cm?) Pres. (kg/cm?) (kg/cm?) (OCR) U, %)
Case 3—1 25
Case 3-2 35
Case 3-3 50
Case 3—4 4.8 1.6 3.2 1.5 70
Case 3-5 80
Case 3—-6 90
Case 3—7 100
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Fig. 1. Schematic diagram of rebuilded standard consolidation
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Fig. 2. Compression curves on the over-consolidated states
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Settlement-Time Curves at Overconsolidated State
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PWP-Time Curves at Overconsolidated State
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Table 4. Relation between OCR and settlement rate at end of primary

(b) S-t curves (End of primary)
Fig. 7. S-logt curves by pre-loading period (OCR=1.5)

Over—Consolidation Ratio

1.0 1.1 1.2 1.3 1.5 2.0 2.5 3.0
consolidation | 2,000 0.168 0.150 0.146 0.144 0.140 0.129 0.117 0.107
time (min) | 30,000 0.237 0.211 0.195 0.186 0.170 0.148 0.134 0.123
(AS/A (mm/min) | 2.464x107° | 2.178x107° [ 1.750x107° | 1.500x 107 | 1.071x107° | 6.780x 107" | 6.070x 107" | 5.710x 107"
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