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Abstract: Bubble deck concrete wall (partition wall and compound wall) is a method of virtually eliminating
some concrete from the middle of a wall, thereby dramatically reducing structural dead weight. High-density
rubber hollow spheres replace the in-effective concrete in the centre of the wall, thus decreasing the dead
weight and increasing the efficiency of the wall. Introducing air gaps leads to a 20 to 25% lighter slab which
reduces the loads on the columns, walls and foundations of the entire building. The advantages are less energy
consumption - both in production, transport and carries out less emission - exhaust gases from production and
transport, especially CO2. This paper aims to discuss various properties of the Bubble deck wall.
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INTRODUCTION
It is a method of virtually eliminating some concrete from the middle of a wall not performing
any structural function, thereby dramatically reducing structural dead weight.[1]Bubble deck
slab is a patented technique of linking air, steel and concrete in a two-way structural
slab.[2]Void forms in the middle of a wall using rubber spheres which eliminates 20% of the
wall’s self-weight, removing constraints of high dead loads.
Its flexible layout easily adapts to irregular and curved plan configurations. The system allows
for the realization of more rapid and less expensive erection. Bubble deck wall can reduce total
project costs by two percent. Bubble deck wall is a new innovative and sustainable floor system
to be used as a self-supporting concrete wall. The bubble deck wall system can be used for
compound walls, partition wall, slabs, etc.[3]
Spherical shapes with thread and possibly a thin concrete shell as precast walls are supplied to
the construction site, they are installed on site and are assembled by installing in concrete rods
as shown in fig. 1.This is not the last of the advantages of the bubble deck wall system because
of the lower weight of the wall itself. Also the supporting constructions such as columns and
foundations can be lessbulky.

Fig.1 PRECAST CONCRETE WALL
This results in a total weight or material saving on the building construction of up to 30 %. Since
the weight of the structure reduced, this type of structure canuse to reduce earthquake
damage. It also provides better acoustics in the building.

Organized by S.V.B.I.T., Gandhinagar.

238
Available Online at www.ijpret.com

Research Article
Impact Factor: 4.226
Maaz Malik, IJPRET, 2019; Volume 7 (6): 237-242

ISSN: 2319-507X
IJPRET

LITERATURE REVIEW
1. THE CONCEPT OF BUBBLE DECK:
Bubble deck technology uses less concrete by filing the slab with beach balls. Concrete is
massive, and 5% of the world's CO2is created during cement manufacturing[4].Then, there is
the aggregate that is dug out and the trucks that carry it. Not only that, but most of the
concrete that is in a slab is not even needed it is just a spacer between the bottom, where the
reinforcing steel is in tension and the top, where the concrete is in compression [3].Bubble
deck is a clever solution to this problem it fills the slab with plastic balls that are held in place in
prefabricated assemblies of reinforcement.

Fig. 2 BUBBLE DECK SLAB
Bubble Deck is a biaxial technology that increases span lengths and makes floors thinner by
reducing the weight while maintaining the performance of reinforced concrete slabs.

Fig. 3 PRECAST REINFORCED CONCRETE SLAB
This concept is based on the fact that the area between columns of a solid slab has a limited
structural effect beyond adding weight. I am replacing this area with a grid of “voids”
sandwiched between layers of reinforcing welded wire steel and an internal lattice girder yields
a slab typically 35% lighter than that of simpler einforced concrete.
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Once the steel lattice/void “sandwich” is concreted, it is then forecasted into panels of various
sizes and craned into position onshoring. Once the concrete is poured over the balls in the
panels, the bubble deck system effectively becomes, and behaves like a monolithic two-way
slab that distributes force uniformly and continuously [3].
From graph one we can see that the cost& weight of the brick wall is almost double than the
bubble deck wall

Graph 1: COMPARISION OF BRICK WALL, CONCRETE WALL, HOLLOW CONCRETE
2. METHODOLOGY:

Fig. 4 METHODOLOGY
1) Problem Definition: A Dead load of partition wall on the structure, which leads to an increase
in the thickness of the beam and column.
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2) Solution generation: To decrease this dead load one of the methods used is bubble deck. This
method is time effective as lighter walls meanlesser beams and columns needed. Another
method to decrease the weight is by adding fibers of glass, rubber, etc in the concrete.
3) Mix design: Designing of concrete mix for use with bubble deck was done with IS 102622009. Aggregates of 20mm and 10mm size and cement of grade 53 was used.
Detailed analysis on M20 = 1:1.5:3
 Ratio Sum = 1+1.5+3=5.5
 Shrinkage or Safety factor =1.57
 So Total volume of wet concrete required is = 1.57m3
 Volume of aggregate required = (3/5.5) x 1.57 = 0.856 m3
 Volume of sand required = (1.5/5.5) x 1.57 = 0.471 m3
 Volume of cement required = (1/5.5) x 1.57 = 0.285 m3
 Total weight of cement required = 0.285 x1440 = 411 kg
 For 1m3 of M20; aggregate = 0.856 m3, Sand = 0.472 m3, Cement = 8.22 bag.
4) Casting of cubes: 24 total cubes of 15mm x 15mm were cast using this mix where 12 cubes
contained bubble in the middle, rest 12 were virgin cubes. Compressive tests were performed
after 7, 14 and 28 days respectively.
3. COMPRESSION STRENGTH TEST RESULTS: Strength of hollow concrete is 10 % lesser than
that of virgin concrete, but its weight will decrease by 20 % which will directly affect the
thickness of beam and column and foundation making its economic structure.
Table 1: Compressive Test of Concrete
Days
7
14
28

Virgin Cube Average(N/mm2)
13.55
18.2
19.7

Bubble deck cube average (N/mm2)
8.9
14
17.5

CONCLUSION:
After conducting through investigations; It can be said that the concept of ‘Bubble-Deck’ can be
effectively utilized and implemented with the idea of using standard rubber balls of the
diameter of 6-7 cm and it can give useful results as far as compressive strength of the concrete
is concerned. This innovative method can be utilized where the requirements for tensile
strength compatibility is less and in the structural elements like, i.e., Compound Wall, ShallowHeight Shell Structures, Flat Slab, and Paver Blocks.
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