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Investigation of Behaviours of Wall and Adjacent Ground Considering
Shape of Geosynthetic Retaining Wall
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ABSTRACT

Recently, GRS (Geosynthetic Retaining Segmental) wall has been widely used as a method to replace concrete retaining
wall because of its excellent structural stability and economic efficiency. It has been variously applied for foundation, slope,
road as well as retaining wall. The GRS wall system, however, has a weak point that is serious crack of wall due to stress
concentration at curved part of it. In this study, therefore, behaviour of GRS wall according to shape of it, shich has convex
and concave, are analysed and compared using Finite Element analysis as the fundamental study for design optimization.
Results including lateral deflection, settlements of ground surface and wall obtained from 2D FE analysis are compared
between straight and curved parts from 3D FE analysis.
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Fig. 1. Major failure modes of geosynthetic retaining segmental wall
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(a) Collapse of the front wall (James, 2001)

(b) Collapse of the entire retaining wall (Shibuya, 2007)

Fig. 3. Failure case of geosynthetic retaining segmental wall abroad
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Table 1, Major causes of geosynthetic retaining wall

Typical Failure mode

Mainly causes

Global/Overall failure

Insufficient and unsuitable design

Collapse of wall

* Drainage system problem
Using low permeability back fill material

Bearing capacity and
excessive settlement

* Poor compaction of back fill
Bearing capacity problem

Bulging and crack

Different settlement of foundation layer
Poor facing wall connection
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Fig. 4. Cross—section, plan and measuring point

Table 2. Material properties of soil and wall

Classification Original ground Back fill Front Wall
Constitutive model Mohr—Coulomb Mohr—Coulomb Linear—elastic
Unit weight
Y, (KN/m?) 20 15.88 23
Modulus of elasticity
E (kN/m?) 300,000 40,000 18,420
Poisson's ratio 0.33 0.3 01
\%
Friction angle
o 35 35 30 -
¢ ()
Cohesion
¢ (kKN/m?) 50 ° -
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Surface Load
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(b) 3D Modelling of concave type

Fig. 5. Modelling of numerical analysis
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Construction Numerical Input
Procedure Analysis

* Material properties

: ituti |
Step 1: Foundation Constitutive model

excavation Step 1: Modelling * Soil : M-C model
* Wall : Linear-Elastic model
‘ - Geogrid : Elastic model
Step 2: Installation of l
concrete foundation
l * Interface
Step 2: Mesh generation

* Surface load

Step 3: Installation of first
floor block l

!

Step 4: Back fill of the K_'\

ﬁmt{loor Step 3: Calculation \/
Step 5: Installation of
geogrid

: FEA

Step 4: Calculation finish

L— Step 6: Repetitive work

: l

Step 7: Finish of back fill

‘ Step 5: Output view
Step 8: Loading of surface output

load

* Safety factor

* Horizontal displacements of wall
“ ( Finish ’ * Front wall settlement

* Ground surface settlement

* Foundation settlement

Fig. 6. Construction procedure and numerical analysis for FEA (Finite Element Analysis)

Table 3. Safety factor

Classification Safety factor
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Fig. 9. Horizontal displacement according to distance

Table 4, Displacement of active and passive states according to soil type (Canadian Geotechnical Society, 1985)
Classiication Rotational displacement of wall (radian)
Active Passive
Dense sand 0.001 0.02
Loose sand 0.004 0.06
Stiff clay 0.010 0.02
Soft clay 0.020 0.04
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Fig. 12. Displacement vector
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Table 5. Differential settlement standard of foundation (Korea Expressway Corporation, 2007)

Classification Standard
Panel type Total settlement 50mm, Differential settlement 1/500 Limit
Block type Differential settlement 1/200 Limit
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Table 6. Settlement of the foundation

Settlement of the foundation(mm)
Classification beae° da0°
2D M 12
3D_convex type 1.06 1.07
3D_concave type 04 08
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