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RECLAMATION/ULTRA-SOFT SOIL/MAE MOH MINE/PREFABRICATED

VERTICAL DRAIN

This thesis studies the performance of prefabricated vertical drains (PVDs)
on the improvement of ultra-soft soil in Mae Moh mine, Lampang, Thailand.
The consolidation behavior of the ultra-soft soil improved with PVDs was
investigated in this research. The investigation consisted of 3 parts: the compressibility
characteristics of ultra-soft soil, the effectiveness of PVDs in the consolidation
settlement of ultra-soft soil in model grounds and numerical simulation, and the
consolidation behavior of ultra-soft soil improved with PVDs in a field trial.
Sedimentation process of Mae Moh slurry was divided into two distinct different
stages: flocculation and settling. The slurry was divided into large and small
sedimentation slurry separated using critical water content (w.) as the reference. The
consolidation curve could be predicted by a proposed generalized consolidation
equation using generalized void ratio. The intrinsic state line for large sedimentation
soil was proposed for examining the stress state and predicting the consolidation
curve of the ultra-soft soil, which is significant for reclamation project of Mae Moh
mine. Based on the large-scale model and the field trial results, a large settlement with
delay of excess pore water pressure dissipation is a distinct behavior of Mae Moh

ultra-soft soil. The undrained shear strength (S,) can be approximated by the vertical



v

effective stress (0',) based on SHANSEP equation where the o', was determined
from Asaoka’s observation method. In practice, the plane strain models proposed by
Chai et al. and Indraratna and Redana’s were suggested to predict the consolidation
settlement of the Mae Moh ultra-soft soil improved with PVD. The increase of S, at
the end of each loading demonstrated the effectiveness of PVDs in the improvement
of Mae Moh ultra-soft soil. The outcome of this research will result in the effective
design method of preloading technique with PVDs for the reclamation of Sumpl C1

in Mae Moh mine.
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