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Abstract— Experimental and theoretical studies on the 

structural behaviour of composite concrete slabs with 

trapezoidal type profiled steel decking. The slab is formed by 

a composite interaction between the concrete and steel deck, 

which includes embossments to increase the shear bond 

properties of the concrete and steel deck. However, it fails in 

the presence of a longitudinal shear bond because of the 

difficult phenomena of shear behaviour that occurs. Because 

of this, full-scale experimental testing were conducted to 

study the shear bond strength during bending tests in line with 

Eurocode 4 - Part 1 of the European Standard. To test for 

distinct shear span lengths under static and cyclic loadings on 

simply supported slabs, specimens are divided into two sets 

of one specimen each, with each set being tested for a 

different shear span length under static and cyclic loadings on 

simply supported slabs. We examine the longitudinal shear 

bond strength between the concrete and steel deck using an 

analytical approach, and we compare the findings with the 

values obtained using standard concrete. 
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I. INTRODUCTION 

Over the years, it has been shown that a composite slab with 

profiled steel decking is one of the simplest, quicker, lighter, 

and more cost-effective structures in steel-framed building 

systems. Because of the many advantages it has over other 

kinds of floor systems, the system has gained widespread 

acceptance in the building business. Cold-formed thin-walled 

profiled steel decking sheets with embossments on the top 

flanges and webs are frequently utilised in a variety of 

composite slab structures due to their lightweight and easy 

installation. After the concrete has set, the profiled steel deck 

serves two key functions: it serves as a permanent formwork 

throughout the concrete casting process and as tensile 

reinforcement after the concrete has solidified. The only extra 

nominal light mesh reinforcing bars that must be given are 

those to account for shrinkage and temperature variations, 

which are typically in the form of welded wire fabric. When 

a composite slab is reinforced with profiled steel decking 

sheet, it indicates that the system has been designed to 

provide solid mechanical interlock between the interface of 

the concrete and the steel deck, which is accomplished by the 

use of embossments. The resistance to vertical separation and 

horizontal slippage between the contact surface of the 

concrete and the profiled decking sheet must be provided by 

the profiled decking sheet on the contact surface of the 

concrete. It also allows for the transmission of shear forces 

from the concrete slab to the steel deck underneath the 

concrete slab. The slippage on the horizontal axis It is 

expected that a gap will form between the concrete and steel 

deck as a result of longitudinal bending stress when shear 

force applied by the shear connections reaches its maximum 

strength Many full-scale experimental tests have been 

presented in the past to account for the complicated 

phenomena of shear bond behaviour between the steel deck 

and concrete contacts in composite slabs, which has been 

seen in previous studies. 

 
Fig. 1: Design of Composite Flooring System 

II. LITERATURE REVIEW 

Marimuthu and Seetharaman (2007) conducted 18 

experiments to determine the m-k values and explore the 

shear bond behaviour of the embossed composite deck slab 

employing trapezoidal profiled steel decking under simulated 

applied loads. The longitudinal shear strength of the 

composite slab estimated using the m-k technique is 

compared to the findings obtained using the partial shear 

connection method in Euro code 4 – Part 1.1, with an average 

difference of roughly 26%. 

 Mohammed (2010) conducted an experiment to 

investigate the fresh and hardened characteristics of concrete 

utilising crumb rubber as a fine aggregate substitute. The link 

between the concrete and the profiled steel sheeting is what 

gives composite slabs their strength; thus, using lighter, more 

ductile concrete like CRC to overlay the steel sheeting might 

result in a new composite slab system. Two shear spans were 

evaluated on two sets of slabs, each consisting of three CRC 

composite slabs and one standard concrete slab. The shear 

bond capacity produced by the m-k approach was somewhat 

greater than that obtained by the other methods to the value 

obtained using the Euro code 4 – Part 1.1 partial shear 

connection technique. The strength of the longitudinal shear 

bond achieved depends on many factors, including the shape 

of the steel deck profile, type and frequency of embossments, 

thickness of steel decking, load arrangement, length of shear 

span, slenderness of the slab, and type of end anchorage, 

according to a review of the literature. However, full-size 

testing is the only way to accurately determine the strength of 

a new steel deck profile type. 
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III. METHODOLOGY AND TEST ANALYSIS 

A. Sieve Analysis:  

The fineness modulus is an empirical quantity calculated by 

multiplying the cumulative percentages of aggregate retained 

on each of the standard sieves ranging from 80 mm to 150 

micron by 100. Sand with a fineness modulus more than 3.2 

is generally not utilised to make decent concrete. 

B. Cement Specific Gravity Analysis 

The specific gravity of cement is generally calculated as the 

ratio of the weight of a particular volume of material to the 

weight of an equal amount of water. Kerosene, which does 

not react with cement, is used to assess its specific gravity. 

Cement has a specific gravity of 3.15. 

C. River sand Specific Gravity 

River sand has a specific gravity of 2.60. 

D. M-Sand Specific Gravity 

Quarry dust has a specific gravity of 2.4. 

E. Cement Initial and Final Time Setting 

1) Initial Time Setting:  

Initial setting time is the interval between when water is 

introduced to cement and when a 1 mm square section needle 

positioned 5 mm to 7 mm from the bottom of the Vicat's 

mould fails to penetrate the cement paste. 

Water percentage added = 0.85 times cement consistency = 

0.85 x 31 = 26.35 

2) Final Time Setting 

The final setup time is the span of time between the when 

water is poured to cement and when 1 mm is reached. The 

needle leaves an imprint on the paste in the mould, but the 5 

mm does not attached. 

F. Workability Test Calculation 

The workability of a product is determined using the slump 

test. 

Brand new concrete The Slump Test (IS: 1199 – 1959) is 

used. Slump is a metric for the workability of concrete. It's an 

indirect measure of concrete consistency or stiffness called 

fluidity. The measurements are: 

 10cm top diameter 

 20cm bottom diameter 

 30cm in height 

IV. RESULT 

After Methodology find The Test Result are: 

Sieve size 

weight 

retained 

in gm 

Percentage 

of weight 

retained 

Cumulative 

percentage of 

weight retained 

4.75mm 30 3 0 

2.36 mm 160 16 3.0 

1.18 mm 214 21.4 24.4 

600 micron 282 28.2 52.6 

300 micron 294 29.4 82 

150 micron 19 1.9 83.9 

Table 1: Result of Sieve Analysis river sand 

 

Sieve size 

weight 

retained 

in gm 

Percentage 

of weight 

retained 

Cumulative 

percentage of 

weight retained 

4.75mm 28 2.8 2.8 

2.36 mm 63 6.3 9.1 

1.18 mm 32 3.2 12.3 

600 micron 272 27.2 39.5 

300 micron 455 45.5 85 

150 micron 60 6 94 

Table 2: Result of Sieve Analysis M- sand 

 
Fig. 2: Graph of Sieve Analysis between River Sand and M- 

Sand 

V. CONCLUSION 

This research effort looked at an experimental examination 

on reinforced concrete with and without profile sheets and 

shear connections. 

 Steel and concrete are used effectively. 

 When compared to traditional non-composite building, a 

more cost-effective steel section (in terms of depth and 

weight) is sufficient in composite construction. 

 Increased headroom owing to construction depth 

decrease 

 Steel beams deflect less than wood beams. 

 Effective arrangement to fill wide column gaps. 

 Construction may be completed quickly. 

 Encased steel beam sections provide better fire and 

corrosion resistance. 
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