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ARTIT UDOMCHALI : APPLICATIONS OF RETAINING WALLS FOR
SOLVING GEOTECHNICAL PROBLEMS. THESIS ADVISOR :

PROF. SUKSUN HORPIBULSUK, Ph.D., 185 PP.

RETAINING WALL/CAUSE OF FAILURE/REMEDIAL APPROACH/ FINITE

ELEMENT/EROSIONS/PLAXIS

This thesis consists of three main chapters. The evaluation of pullout resistance
of the Bearing Reinforcement Earth (BRE) wall as an alternative retaining structure to
support truck ramp for an onsite crusher in the Mae Moh mine, Thailand is presented
in Chapter 3. Bearing reinforcement is an inextensible reinforcement type, which is
manufactured by welding strongly between steel deformed bar (a longitudinal member)
and a set of equal angle steel (transverse member). The pullout friction resistance can
be calculated by utilizing the soil-reinforcement interaction factor, «, which reduced
linearly with fines content (F). The bearing pullout resistance is controlled in the failure

plane during the pullout of a single transverse member (f) and transverse members

interference factor (/F). The water content to optimum water content ratio, w/wowc and

F are found to be dominant factors controlling both £ and [F. The # reduced from m/2

to ©/3 with the increase in w/wowc and F. The transverse members interference zone is
larger for lower w/wowc and F. The significant outcome of this research work is to
inventively develop the generalized pullout resistance equations in terms of normal
stress, shear strength parameters, fine content and water content, which are useful for
the internal stability analysis of BRE walls during and post-construction. Chapter 4

presents the performance of the BRE wall after the end of construction as well as during



IV

The service state was evaluated in terms of settlement, bearing stress, lateral
movement, lateral earth pressure and tension force in the reinforcements. The
coefficients of lateral earth pressure, K and depth relationship were proposed based on
the analysis of measured maximum tensile force in the reinforcements. Using the
proposed K and maximum tension plane, the internal stability of the BRE wall which
includes factors of safety against rupture and pullout failure was examined. As a result,
an effective method of designing the BRE wall with claystone backfill in mining
applications was proposed. The case study of a collapsed riverbank protection structure,
located in the curvature of the watershed along the Pasak river in Saraburi province,
Thailand is presented in Chapter 5. Although efforts have been made to twice
rehabilitate this collapsed structure, the rebuilt protection structures were unstable to
prevent progressive collapse damage and the cause of their failure remained elusive.
This research was engaged to carried out the site investigation and finite element
analysis prior to providing the remedial approach on the collapsed structure. This study
reveals that the natural disaster events cause seepage forces and soil erosion in the
passive zone were the main causes of the structure failure. Based on these two causes
of failure, a remedial solution was devised using a new bored pile riverbank protection
structure with the usage of geocomposites and ripraps. An adequate factor of safety
against the external and internal failure of the new riverbank protection structure was

verified by finite element modeling and the results confirmed that the structure was

safe.
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