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Abstract: Bubble deck is the patented integration technique of linking air, steel and concrete in a two-way structural slab. Hollow 
plastic balls are inserted into the slab and held in place by reinforcing steel. The structural behaviour of the bubble deck slab has been 
assessed through flexural strength, shear strength, punching shear, anchoring, crack pattern, fire resistance, creep. This system can be 
used for roof and ground floors slabs also it does not require beams and column heads. Bubble deck slabs uses hollow plastic balls. 
Bubble deck slabs have less load carrying capacity compared to the conventional slab. Efficient volume is the way of using concrete in 
the most efficient way possible by substituting materials. Bubble deck slab allows longer spans between columns supports. Bubble 
deck slabs are more economical and efficient with respect to structural integrity while comparing with conventional slabs. This system 
can be used for roof and ground floor slabs also it does not require beams and column heads. This technology reduces cost of 
construction.  
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Introduction 
 
1. Literature Review 
Tina Lai et.al.,(2009): Worked on structural behaviour of bubble deck slab and their applications to lightweight bridge decks. In this 
paper they concluded that bubble deck technology is more efficient than a traditional biaxial concrete slab in an office floor system. 
The finite element models of the office slabs created for this study in SAP 2000 verify the prior analysis and experiment. However, the 
performance of the voided slab is not as successful in a pedestrian bridge deck. 
 
P. Prabhu Teja et.al., (2012): In this paper they worked on structural behaviour of bubble deck slab. They aimed to discuss about 
various properties of bubble deck slab based on various studies done on Abroad. Moment, deflection and stress distributions are 
verified using finite element method in SAP 2000. They concluded that the market of construction floors in the building industry 
consists mainly of massive concrete floors, fabricated filigree slab floors and hollow core slab floors. But this innovative slab 
construction technology was proven to be more efficient than a traditional biaxial concrete slab. They concluded that bending stresses 
in the bubble deck slab are found to be 6.43% lesser than that of a solid slab, deflection is 5.88% more than the solid slab, shear 
resistance is 0.6 times the shear resistance of solid slab, weight reduction is 35% compared to the solid slab. 
 
Amer M Ibrahim et.al., (2013): A study has been conducted on the flexural strength of reinforced two-way bubble deck reduce the 
self-weight of the slabs. A bubble deck slab as a two-dimensional arrangement of voids. The behaviour of bubble deck slabs was 
determined by the ratio of bubble diameter to slab thickness. To verify the flexural behaviour of bubble deck slab such as ultimate 
load, deflection, concrete compressive strain and crack pattern, two dimensional flexural tests were conducted by using special loading 
frame. After experimental the results shows that the crack pattern and flexural behaviour depends on void diameter to slab thickness 
ratio. 
 
M. Surendar et.al., (2016): Worked on experimental and numerical study on bubble deck slab with the aim of reducing the amount of 
concrete in the middle of the slab by using recycled sphere balls. Results of experiment shown that bubble deck slab can withstand 
80% of stress when compared with conventional slab. The stress and deformation results of bubble deck slabs were compared with 
conventional slab by using FEA. From the comparison of these results, we found that bubble deck slab gives better performance than 
that of the conventional slab. 
 
Mr. Devyanshu Jain et.al., (2017): This research is on comparative study of bubble deck slab and conventional slab. The primary 
design limitation considered were span of the slab between columns. They concluded that bubble deck slab increased the span of two-
way reinforced concrete slab systems was developed in the 1990s in Europe. Hollow sphere reduced weight of the slab, this weight 
reduction creates many benefits that should be considered by engineers for determining the structural system of the building. 
 
Mr. Muhammad Shafiq Mushfiq et.al., (2017): They worked on experimental study on bubble deck slab. In this study they 
determined the load bearing capacity of bubble deck slab. And they compared it with conventional slab with different B/H ratio. They 
also estimated the amount of concrete saved as a result of spherical balls introduction into the core of the slab. They concluded that 
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bubble deck slabs were not as efficient as the conventional slab because of lesser load bearing capacity. Interesting to note a weight 
reduction of 10.55% and 17% in the bubble deck slabs compared to the conventional slab which is added as an advantage. 
Ritti K Bhowmik et.al., (2017): This paper is based on bubble deck with spherical hollow balls. The aim of this paper is to discuss 
about various significance of bubble deck slab against conventional slab based on the various studies. The material used are hollow 
balls, concrete and reinforcement bars. They concluded that foundation sizes reduced since structural dead weight reduced. And also, 
concrete usage is significantly reduced. Achieved much greater fire proof design. Marginal increase in cost of production, skilled 
labour is required and punching shear capacity is low. 
 
Harshit Varshney et.al., (2017): This paper is based on study on bubble deck slab. This study introduced that the 30-50% lighter slab 
than can reduce the loads on the columns, walls and foundation. Types of voided slabs used are filigree element, reinforcement 
modules and finished planks. They worked on some of structural properties of bubble deck slabs such as compressive strength and 
flexural capacities and concluded the moment of resistance were the same as solid slab. Durability is improved, bubble deck slabs 
make a useful contribution towards the thermal insulation achieved. 
 
K. R. Dheepan et.al., (2017): The research is based on experimental study on bubble deck slab using polypropylene balls. From this 
study it was understood that when the spacing between the bars increases, the flexural strength of the slab increases irrespective of 
change in the thickness of the slab. They concluded that flexural strength of the slab in 60mm ball diameter is higher than the flexural 
strength of the slab in 75mm ball diameter for both 20mm and 30mm spacing of the balls. Due to the voids in the slab it has excellent 
thermal insulation property. Lower total cost, decreased construction time and green technology has been achieved compared to the 
conventional slab. 
 
N. Lakshmipriya et.al., (2018): This paper was on study and model making of slab using bubble deck technology. The materials used 
are recycled bars, steel reinforcement, diagonal girder. The result identified that 1m3 of concrete replaced by high density polythene 
hollow sphere with 27% cost reduction in total amount of concrete. Bubble deck will distribute the forces in a better way than any 
other hollow floor structures. 
 
Sankalp K. Sabale et.al., (2019): This paper shows that the experimental study on bubble deck flat slab. The material used are hollow 
balls, cement, aggregates, concrete and steel reinforcement. They concluded that concrete usage was reduced, material consumption 
was reduced, and also reduced dead load upto 10.07%. deflection of bubble deck flat slab was higher, ultimate load carrying capacity 
was reduced. The bottom cracks were longitudinal as well as diagonal. Most of the cracks were diagonal. Cost was reduced to 13.39% 
when compared with the conventional slab.  
 
Victor Osaze Francis (2019): Worked on suitability and performance of bubble deck slab. The materials used are steel reinforcement, 
plastic balls, concrete. The tests conducted were stiffness, deflection, bending strength, shear strength, punching shear and fire 
resistance. The use of bubble deck slab system will reduce project duration, increased construction efficiency, reduced construction 
cost. They concluded that the bubble deck slab was a worthy replacement of the conventional solid slab. 
 
Mir Shahed Ali et.al., (2019): In this paper they conducted study on bubble deck slab and its properties. In this they used hollow 
polythene balls in a slab and compared bubble deck slab and a conventional slab and estimated concrete volume saved. They also 
studied and compared self-weights of the slab using universal testing machine and failure are cracking patterns on both the slab types. 
Analysed the results of M20 and M25 grades of concrete on the slabs. They concluded that bubble deck slabs give greater flexural 
strength, stiffness and shear force capacity. And economy of the construction increased by 40% when compared to conventional slab. 
 
2. Conclusion 

From the above literature outcomes, it is observed that the applications of bubble deck technology. The following conclusions are 
made from above studies. 
 Bending stresses in the bubble deck slab are found to be 6.43% lesser than that of a solid slab 
 Deflection of bubble deck slab is 5.88% more than the solid slab as the stiffness is reduced due to the hollow portion 
 Weight reduction is 35% compared to solid slab 
 Shear resistance of bubble deck slab is 0.6 times the shear resistance of the solid slab of same thickness 
 It enables reduced foundation sizes since the structural dead weight is reduced, makes the building sound proof 
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