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Abstract- Retaining wall is a structure whose primary purpose is to retain some material on one side or both sides of it.
Architects and civil engineers are continuously looking for new and efficient methods to cover large spaces using the
least materials. Therefore, the need of new techniques in the designing of retaining wall structure is targeted inorder to
be conservative. Folded plate is a concept in which every Structural Engineer is interested due to its efficiency,
architectural look, cost effectiveness etc. Hence in thispaper the conceptual and basics study of folded plate in triangular
pattern that is barrel type Shaped is done as Retaining wall.
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1. INTRODUCTION
In this research, the straight and curved models of
the steel shell roof with different plates were
analysed, designed and the results were compared
with one another. Through this exercise it is aimed
at achieving an ideal shell roof structure which
could cover a larger surface. Therefore, three types
of shell roofs were considered duopitch, cylindrical
and dome and the main objective was to compare
the straight and curved model of the shells.
According to the findings of the literature review.

Folded shell made of reinforced concrete are
extensively used in long-span roofs. The box girder
bridges and shear walls can also be considered and
analysed as a particular form of folded shells.
Folded shells structures can be found in roofs,
cooling towers, and many other structures. They are
very useful basic engineering structures that have
several advantages: they are lightweight, easy to
form and economical, and have a much higher load
carrying capacity than flat plates.

A. Actions of folded plates due to loads:
The structural action of folded plates may be
thought of as consisting of two parts - the ‘slab
action’ and the ‘plate action’. By the slab action, the
loads are transmitted to the joints by the transverse
bending of the slabs. The slabs, because of their
large depth and relatively small thickness, offer
considerable resistance to bending in their own
planes and are flexible out of their planes. The loads
are, therefore, carried to the end diaphragms by the

longitudinal bending of the slabs in their own planes.
This is known as ‘plate action’. The analysis of
folded slabs is carried out in two stages.

a) Transverse Slab Action Analysis:

The transverse section of the slab, of unit length, is
analysed as a continuous beam on rigid supports.
The joint loads obtained from this analysis are
replaced by their components in the planes of the
slabs and these are known as plate loads.

b) In Plane Plate Action Analysis:

Under the action of ‘plate loads’ obtained above,
each slab is assumed to bend independently between
the diaphragms, and the longitudinal stresses at the
edges are calculated. Continuity demands that the
longitudinal stresses at the common edges of the
adjacent slabs be equal. The corrected stresses are
obtained by introducing edge shear forces.

B. Folded Plate Construction
Folded plates are surface constructed from
individual plane surfaces, or plates, joined together
to form a composite surface. Such construction type
has been extensively used in the construction of
long span roof systems because of it is economy and
interesting architectural appearance. The proposed
system can be used for variety of structural purpose.
Such a combination will result in a strong and
efficient structure with many advantages over
traditional form of construction. In this research the
concept is applied to the straight retaining wall in
the form of folding.
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C. Structural Behavior of Folding
(i) Load Distribution process:
a. At first, the external forces are transferred to the

shorter edge of one folding element.
b. There, the reaction as an axial force is divided

between the adjacent elements.
c. Then the forces transferred to the bearings.
(ii) Folded Plate Behaviors:
a. Each plate is assumed to act as a beam in its

own plane, this assumption is justified when the
ratio of the span "length" of the plate to its
height "width" is large enough.

b. But when this ratio is small, the plate behaves as
a deep beam.

Fig. 2 Load Distribution

In this study of barrel shaped folded plate types and
straight type Retaining wall is done with the
reference of conventional cantilever retaining wall.
Through this exercise is aimed at achieving an ideal
plate retaining wall structure which could cover the
larger surface.

D. Retaining Wall
Retaining wall is a structure used for maintaining
the ground surfaces at different elevations on either
side of it. Retaining walls provide lateral support to
vertical slopes of soil. They retain soil which would
otherwise collapse into a more natural shape. The
retained soil is referred to as backfill. The walls
therefore prevent the retained earth from assuming
its natural angle of repose.

In barrel shaped cantilever Retaining structure the
main components of the wall are as follow.

a. Barrel shaped stem
b. Toe slab
c. Heel slab

Fig. 3 Barrel shaped Cantilever Retaining wall

E. Forces acting on the Folded plate Barrel
type retaining wall:
a. Lateral forces: Earth pressure due to backfill

and surcharge.

b. Vertical forces:

i) Acting downwards:

1. Self-weight of the retaining wall ;

2. Weight of soil above heel slab.

ii) Acting upwards:

1. Force due to soil pressure underneath the base
slab.

F. Stability Conditions:
a. A retaining wall might be of any shape must be

stable as a whole, and it must have sufficient
strength to resist the forces acting on it.

b. In order that the wall may be stable, the
following conditions should be satisfied:

i. The wall must be strong enough to resist the
bending moment and shear force.

ii. The wall should not overturn.
iii. Maximum pressure at base should not exceed

the SBC of soil.
iv. The wall should not slide due to lateral pressure.

Barrel shaped stem
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2. OBJECTIVES:
The objective of the paper is to provide a systematic
performance evaluation of the Barrel shell Shaped
plate system and to do the gestate study of barrel
shaped Folded plate retaining wall.  Also to use the
concept of simple cantilever retaining wall in the
barrel shaped retaining wall.

3. METHODOLOGY & SUMMARY
A methodology is a method, which a candidate or
researcher used for the design, planning,
implementation and achievement of their project
objectives. Inthis study the data is being collected
and then the analysis work is being done for the
folded plate.In barrel shaped retaining wall
Rankine’s Earth Pressure suits more and can be used
to find the pressure acting on the folded plate
structure.

4. CONCLUSIONS
For Folded plate as a Retaining structure very less
amount of literatures are available. In this research
work the conceptual study of Barrel Shaped Folded
plates can be used as a retaining structure instead of
simple straight plate to conventional retaining wall
due to the cost effectiveness.
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