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THE BEHAVIOR OF DIAPHRAGM WALL IN BANGKOK USING FINITE ELEMENT

SIMUMATION
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ABSTRACT
This research is mainly focused on the behavior of diaphragm wall in Bangkok area using finite element model simulation with
various wall thickness and length. The 2- D FEM model had been generated for each stage of bottom-up construction and
excavation depth ranging from 3 to 18 m. The Mohr- Coulomb model is assigned for soil foundation and Young’s modulus of clay
layers is 350s, and 500s,. The results show that the minimum wall length that can support the underground construction depends

on excavation depth and wall thickness. The observed D-wall model behavior could be divided into 2 types according to the wall
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movement. These include Free- End Behavior and Restrain- End Behavior. The retaining wall length that divided between these
behaviors is between 21 and 27 m, and depends on excavation depth and wall thickness. The wall movement behavior also
influences the total horizontal stress acting on the wall, reaction force of strut, induced shear force and moment of the wall. Finally,
the D-wall construction charts in Bangkok subsoil had been developed for an estimation of maximum wall movement, maximum
shear force and maximum moment in the wall.and ground surface deformation.

KEYWORDS: Finite Element Method; Deep excavation; Bottom-up construction; Diaphragm wall; Wall deformation
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s Pore Water Pressure (kPo)
0 50 100 ke

Soft Clay (1)

Totol unit weight = 16 kN/cu.m. , Su = 15 kPo
E = 5250 ond 7,500 kPa , Poisson’s ratio = 0.495

7 -100 m
Soft Clay (2) Tolal unit weight = 16 WN/cum, , Su = 25 kP
v -125m E = 8,750 ond 12,500 kPo , Poisson's rotio = 0435
Medium Stff Cloy  Totdl wit weight = 165 kN/cum. , Su = 35 kPa /
v -150m E = 12,250 ond 17,500 kPa , Poisson's rafio = 0.495

Stiff to Very Stiff Clay
Total unit weight = 18 kN/cum. , Su = 50 kPa
E = 17,500 end 25,000 kPa , Poisson's ratio = 0,485

2 -00m

Medium Dense Sand

Total unit weight = 20 kN/cum. , ¢’ = 0.1 kPa, Phi’ = 33 Degres
7 =250 m E = 30,000 kPa , Poissen's ralic = 0.300

4 Dense to Very Dense Sand

Total unit weight = 20 kN/eum. , ¢’ = 0.1 kPa , Phi’' = 38 Degree
E = 40,000 kPo , Poisson's ratio = 0.300
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(m) (m) (m) (m) (m) (m)

3 -1.5 - - - -

7 -1.5 -5.0 - - -

10 -1.5 -5.0 -8.0 - -

15 -1.5 -5.1 -8.8 -12.4 -
18 -1.5 -5.1 -8.8 -12.4 -16.0
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