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ABSTRACT: In this research work the shape of conventional retaining wall is changed to V shaped folded plate. The
analysis work for V shaped cantilever Retaining wall is carried out in a similar manner as that of the Conventional type
retaining wall. Also, when V shaped is taken into consideration, the length and the internal angle is primarily the
important parameter. This research work is carried out using STAAD.Pro for the analysis purpose.
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INTRODUCTION: Architects found an attractive solution for designing the various engineering structure in
the form of folded plates. The third rotation theory is necessary for analyzing simple folded structure like in
case of origami arts since each fold is flat and the theory can be simplified. But in case of Civil engineering
for folded structure numerical analysis is done by using the finite element method because of complex
character of the structures. Finite elements uses six degree of freedom per node

1.1 RETAINING WALL:
Retaining walls are built to retain the earth material filled at greater height. A Retaining wall, a culvert or
tunnel with internal pressure is an important type of problem in plane strain. When the length of the member
in the Z-direction is either very large so that no displacement is possible or the movements along the Z-axis is
prevented then the state of strain is said to be plane strain.

1.2 V SHAPED FOLDED PLATE RETAINING WALL
Folded plate is a concept in which every Structural Engineer is interested. Folded plate structure is an
assembly of number of thin plates monolithically arranged in series and rigidly connected together their
common longitudinal edges and supported by frames, columns or transverse diaphragm. In this research work
the plate acts as the separate column. A folded plate may be prismatic or non-prismatic.

Fig1 : Basic model of V shaped Folded Plate Retaining Wall
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1.2.1 FOLDED PLATE BEHAVIOUR
The behavior of a folded plate is 3 dimensional, but it can be analyzed in 2 dimensional structures because
sometimes in practice the thickness of the plate is very small in comparison with its other dimension. The
internal forces developed in resisting the external loads can be conveniently divided into two separate actions;
Slab action and plate action.

1.2.2 OBJECTIVE
The objective of the paper is to determine the maximum deflection occurred due to the varying plate angles
and the plate length and to do the gestate study of V shaped Folded plate retaining wall.  Also to use the
concept of simple cantilever retaining wall in the V shaped retaining wall.

1.2.3 ASSUMPTIONS FOR THE ANALYSIS OF FOLDED PLATES :
1- Material is homogenous, elastic, and isotropic. (Hook's Law is valid, thickness of plate is small when
compared to plate dimensions.)
2- In each V shapes fold each plate is act as a separate plate
3- Problem will be treated as one-dimension if plate is assumed to behave in beam action, but in two
dimensions if based on the theory of elasticity.

1.3 METHODOLGY
Methodology is the method followed while the research work is being carried out

Fig2: Flow Chart
(Methodology Followed for Present Study)

1.4 RESULT AND DISCUSSION: The aim is to achieve an ideal V shaped plate retaining wall structure
which could cover the larger surface. Several models are made with the software using the principles of FEM
to analyze the effects of the length and internal angle parameter. In the present study, folded plate is to be
analyzed as a retaining wall, it may be considered as fixed to the ground at the base and the other as the free
end. Elastic mat is provided as the footing.

The STAAD.Pro models have been made for the internal angle of 45degree and 60 degree.
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Table 1. V shaped plate with varying internal angle and plate length

SR. NO. INTERNAL
ANGLE

LENGTH OF EACH
PLATE

MAXIMUM
DEFLECTION

(DEGREE) (METER) (MM)

1 45 1 168.04
1.5 115.719
2 84.588

2.5 68.345
3 47.097

2 60 1 116.329
1.5 72.898
2 74.458

2.5 68.552
3 54.789

CONCLUSIONS: Very few Literatures are available on the V shaped Retaining wall. In this research work
the conceptual study of V Shaped Folded plates can be used as a retaining structure instead of simple straight
plate to conventional retaining wall due to the cost effectiveness. It can be seen from these STAAD.Pro results
that for every angle as the plate length is increasing the deflection of the plate is decreasing.
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