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Pseudo Overconsolidation Characteristics of a Natural Terrestrial Ground Deposited

- Measurement value of Hakuryuko soft ground —

Abstract

In this research, the determination of design criteria of soft ground countermeasure for highway
embankment construction on soft ground about 3 km from Nanko-Takahata IC Yamagata-Kamiyama
IC, Northeast Central Expressway is the main objective. This dissertation comprises of 8 chapters.

Chapter 1 "Introduction", the problems of highway embankment constructed on soft ground
were described. The objectives of this research and the research flow were summarized. This research
deals with the extremely deep soft ground (Hakuryuko soft ground) located in the northeastern end of
Yonezawa Basin.

Chapter 2 "Formation and History of Lake Hakuryuko Soft Ground", the formation
deposition process and history of Hakuryuko soft ground was described.

Chapter 3 "Soil Properties of Hakuryuko Soft Ground" the properties of subsoil layers
formed Hakuryuko soft ground obtained by laboratory test were described. The subsoil layer of this
soft ground consists of the multiple layers of viscous soil and organic soil with a thickness over 100
m According to the organic content and volcanic ash analysis results, it can be indicated that the
sedimentation process of this soft ground is relatively mild.

Chapter 4 "Experimental Embankment for Soil Ground Countermeasures", the behavior of
a test embankment constructed on Hakuryuko soft ground was described. Furthermore, the result of
the settlement prediction of the test embankment after 20 years was also shown. To predict amount of
residual settlement, multiple analysis codes were used. Among of them, the elastic visco-plastic
constitutive model of Sekiguchi - Ota gave relatively large amount of settlement prediction. This
model is consistent with the concept of the pseudo overconsolidation effect of normally compaction
clay exhibited by Bjerrum.

Chapter 5 "Pseudo overconsolidation characteristics of ground and influence of sample
disturbance ", the sedimentary age of the ground based on Bjerrum’s concept was estimated. The
estimation result largely deviates from the measured value. The cause of large deviation was
considered due to the effect of "sample disturbance”. Furthermore, only "disturbance of sample"
indicates that it is not the cause of divergence. In addition to "disturbance of sample", there is
uncertainty of the secondary consolidation coefficient as a factor that causes deviation between the
estimated value and the measured value.

Chapter 6 "Applicability of isotache concept", it was found that Pleistocene viscous soil of
Hakuryuko Soft Ground follows the isotache concept. It was indicated that the secondary
consolidation coefficient is a time dependence.

Chapter 7 "Behavior of Test Embankment after Construction Completion”, the secondary
consolidation coefficient at the original position is obtained from the behavior of the test embankment.
The result was similar with the past research.

Chapter 8 "Conclusion and Future Tasks" The results from Chapters 2 to 7 were summarized.
Based on the results, the conclusion of this research was made. Improvement depth in Soft Ground
Countermeasures was described. The opinions regarding to “Sample disturbance” was presented based
on the new data in this chapter.  The future study regarding to secondary consolidation coefficient

was proposed.
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