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Problem Statement
Severe elevation differences on a sloped
Phuket site require a specialized retaining wall.
Confined boundaries and massive overturning
moments make standard cantilever designs
unfeasible.

Design Objectives
Design a safe, optimal cast-in-place cantilever
retaining wall.
Resolve overturning moments by distributing
vertical couple forces into pile foundations.

Design Constraints

Engineering Standards
Designed to:

Design Method: Strength Design Method
(SDM).
EIT Standards: The Engineering Institute of
Thailand.
ACI 318: Building Code Requirements for
Structural Concrete.

Design Specs

Wall Stem:
Double-Pile Cap Foundation (F21): 

Dimensions 0.60 × 1.50 × 0.60 meters

Single-Pile Cap Foundation (F20): 
Dimensions 0.60 × 0.60 × 0.60 meters

Results
Pile Foundation Reactions:

Maximum Compression: 19.4 tons (Pass: < 32.10
tons).
Maximum Uplift: 8.88 tons (Pass: < 23.64 tons).
Lateral: 3,086 kg per pile (Pass: < 3,283 kg; 94%,
governs).

Structural RC Detailing:

Conclusions and Recommendations

Key Courses Used in the Project

BOQ / Cost Estimate

Conclusions: The structural system
successfully converts the critical overturning
moment into vertical couple forces. The
selected 0.30 x 0.30 m driven piles efficiently
resist the 19.4-ton compression and 8.88-ton
uplift loads, providing an optimal and safe
design solution without exceeding allowable
limits.
Recommendations: Strict on-site quality
control is highly recommended during the
installation of the epoxy dowel bars in the F21
footing to guarantee the structural integrity of
the uplift load transfer mechanism.

Soil Mechanics & Foundation Eng.: For
evaluating active earth pressures and pile
capacities.
Structural Analysis & RC Design: For load
distribution mechanisms and detailing structural
members.
Engineering Drawing & BIM: Utilized AutoCAD for
precise 2D construction drawings and Autodesk
Revit for 3D reinforcement models.

Technical Constraints: The retained earth
generates a high factored overturning moment
of 2,130 kg-m/m, inducing critical uplift forces
on the rear row of the foundation piles.
Non-technical Constraints: The construction
footprint is highly restricted as it is located
exactly at the property line, necessitating a
highly compact foundation footprint and the
use of cast-in-place concrete to adapt to the
terrain and machinery access limitations.

Dimensions: Wall height of 2.20 m and wall
thickness of 0.15 m.
Material Properties: Concrete compressive
strength (f'c) = 240 ksc; Steel reinforcement
yield strength (fy) = 4,000 ksc (SD40).
Success Criteria: The distributed vertical axial
loads on each 0.30 x 0.30 m driven pile must
strictly remain below the allowable pile
capacities for both compression (32.10
tons/pile) and uplift (23.64 tons/pile).
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