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Abstract 
The demand for building quality in the construction of structures is a major 
requirement. One part of the structure is the floor slab work. The main 
obstacle is when the floor slab is loaded there will be deflection and bending 
moment. Meanwhile, there are demands for shorter work times at lower 
costs. This study aims to analyze the concrete slab against the flexural 
strength test, compressive strength test and tensile strength test of plate 
reinforcement. In this study, plate reinforcement used plain steel with a 
diameter of 6 mm and 8 mm. Then the plain iron reinforcement plate was 
compared with the M6 and M8 wiremesh reinforcement plates. The results 
showed that the flexural strength test for plain iron reinforcing plates with a 
diameter of 6 mm was 45000 Kg.cm, while for a concrete slab with wiremesh 
M6 reinforcement it was 42500 Kg.cm then for reinforcement with a 
diameter of 8 mm it was 32500 Kg.cm while wiremesh M8 was 57500 Kg. 
.cm. This shows that the concrete slab with wiremesh reinforcement is better 
able to accept the load, as well as better moment capacity in bending, 
compressive and tensile tests compared to conventional slabs. 
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INTRODUCTION 

With the development of infrastructure development (construction) in 

various places, technological advances and the latest breakthroughs are required 

in order to facilitate and support infrastructure development without neglecting its 

quality and aesthetic value. 

Floor plate is one part of the construction work on two-story or more 

buildings. Floor slabs are basically made using multiplex formwork with 

reinforcement glued together with wire and then covered with concrete[1]. Along 

with the development of innovation, wiremesh, half slab and other new 

breakthroughs have emerged, but have these innovations reviewed the quality 

aspect?  

Looking at several related journals such as "Comparative Analysis of Time, 

Cost, and Direct Waste of Using Conventional Reinforcement, Wire Mesh, and 
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Floordeck in Floor Plate Work" which looks at costs, time and direct waste[2]. 

Then there is also a journal with the title "Study on the Flexural Strength of 

Ordinary Reinforced Slabs and Wood and Bamboo Reinforced Concrete Slabs on 

Simple Supports" which discusses comparing the flexural strength of steel-

reinforced concrete slabs with wood-reinforced concrete slabs that have equal 

strength, to determine the increase in slab flexural strength. wood reinforced 

concrete, if reinforced with bamboo, and to determine the difference in the flexural 

strength of reinforced concrete slabs by testing with the flexural strength of 

reinforced concrete slabs by analysis[3]. 

By looking at several existing journal references and following up on the 

problems above, the author will conduct a "Bending Strength Test of Wiremesh 

Plates and Conventional Plates with Reinforcement Diameter 6 and Diameter 8 at 

f'c = 19.3 MPa", which will be carried out in laboratory of civil engineering 

university of tribhuwana tunggadewi then the test will be carried out at the 

university of polytechnic negeri malang. This research is different from the 

previous journal which discusses the comparison of costs, time and direct waste 

between reinforced concrete and the other journal which discusses reinforced 

concrete slabs with different types of reinforcement. 

 

Literature Review 

Concrete 

 Concrete is a material in the form of stone, obtained from making a mixture 

with a certain proportion of cement, sand, and gravel, and water which makes the 

mixture hard in the mold according to the dimensions and needs[1].  

Concrete has always been the main material for construction work. When 

we look at construction work, all use concrete as the main material. Concrete is 

widely used because it is easy to shape according to construction needs, concrete is 

also very strong against heavy loads and has resistance to high temperatures. 

According to [4], [5] that the water-cement factor produces the highest 

compressive strength almost the same for the cement volume ratio, which is 0.4. 

The results showed that for the non-sand concrete made from clay bekah 

aggregate from Cilacap, with a cement aggregate volume ratio of 4:1, the 

compressive strength of about 15 MPa was obtained. According to [6] the 

compressive strength of non-sand concrete with gravel from Mount Merapi with a 

ratio of cement:aggregate volume 1:2, 1:4, 1:6, 1:8, 1:10 is 29.76 MPa, respectively; 

20.28 MPa; 16.23 MPa; 8.81 MPa; 5, 26 MPa[7]. 

Plate 

 A slab is a flat structural element that has a thickness that is smaller than 

the other dimensions.  

According to [8]defines a plate as a rigid planar structure that is typically made of 

monolithic material whose height is small compared to other dimensions. The 
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general load acting on the slab is multidirectional and distributed. 

The floor slab is a wide flat area, usually horizontal with the top and bottom 

surfaces parallel. Floor slabs are usually supported by reinforced concrete girders 

or beams, by masonry or reinforced concrete masonry walls, by steel structural 

members directly by columns, or by continuous support to the ground[9]. The 

functions of floor slabs include: separating parts from the floor, transferring loads 

on walls, increasing the rigidity of a building, preventing the propagation of sound 

echoes, insulation against temperature/temperature exchanges. According to 

[10]that the slab load is borne in both directions by four supporting beams around 

the panel, thus the slab becomes a slab that flexes in both directions. In analysis, if 

the ratio between the length and width of the plate is not more than two, then two-

way reinforcement is used. If the ratio between the length and width of the plate is 

more than two, then one-way reinforcement is used [11], [12]. 

On the floor slab, it is only taken into account the presence of a fixed load 

(occupants, furniture, weight of the tile layer, self-weight of the plate) which works 

continuously for a long time. While loads such as earthquake, wind and vibration 

are not taken into account[13]. 

Floor slab is a floor that is not located on the ground level, or it can be called 

a level floor. This floor slab work must be sturdy, rigid, have the same height and 

be comfortable to stand on.  

Flexural Strength  

 Flexural strength is the ability of a material to withstand bending loads. The 

value of the tensile stress resulting from the bending moment is divided by the 

resisting moment of the cross section of the test beam[14]. When a member is 

loaded with flexural loads, the rods can experience bending, shearing, and 

deflection. The deflection that occurs in a flexural member can be determined from 

the external force, the span length, the moment of inertia of the cross section, and 

the modulus of elasticity[15], [16]. 

Conventional  

method is the assembly of reinforced concrete reinforcement which is 

carried out on the spot, with formwork using polywood with scaffolding[17]. This 

is a method that is still considered 'old fashioned' and takes a lot of time and 

money, so many are competing to get the latest innovations and to get fast time 

and low costs. 

Wiremesh 

 Wiremesh is a series of high-quality reinforcing steel (with a characteristic 

yield stress of up to 5,000 kg/cm2) in the form of a net with certain spacing which 

at each point of contact is connected by electric welding. Wiremesh is the latest 

breakthrough for reinforced concrete reinforcement using conventional methods. 

Wiremesh has been scientifically proven to reduce development time[18], [19]. 

According to [20], the use of geopolymer concrete causes the durability of 
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the concrete to be maintained so that it has long-term work durability, besides the 

use of this technology can reduce CO2 by about 80%. Based on the description that 

has been conveyed above, it is necessary to have further studies on the application 

of utilization into concrete panels which in addition to having good durability, 

have high strength and are also environmentally friendly. Fly ash based wall 

panels are the latest breakthrough in construction technology. [21] mention the 

advantages of using geopolymers including high hardness, environmentally 

friendly, does not produce carbon gas, is resistant to hot temperatures between 

600-800°C, is resistant to acidic environments, and does not require heat 

treatment so that it can be easily used for wide community. [22] conducted a study 

related to the effect of the compressive strength of geopolymers on the variation of 

NaOH used. The research material used variations of NaOH 8M, 10M, 12M, 14M, 

the ratio of Na2SiO3/NaOH was maintained 1:1. The test object used a 50x50x50 

mm cube with a test age of 28 days. The results obtained the highest compressive 

strength with the use of 14M NaOH of 60.02 MPa. [23]explained in his research 

using type C fly ash which contains high calcium oxide, about 8-15% by weight. 

Calcium oxide plays a role in increasing the setting time to be fast. The 

compressive strength test was carried out using a 50x50x50mm cube specimen 

with a concentration of 10 M NaOH, the ratio of sodium silicate: sodium hydroxide 

was 2, the ratio of alkali:fly ash was 35%, the ratio of paste volume: volume of fine 

aggregate cavity was 1.5 and alkali to fine aggregate ratio cementitious (A) 0.35. 

The results showed that the strength at 28-days produced was 53.7MPa. 

[24] conducted a study on the effect of geopolymer concrete resistance to 

sulfate. This study used the parameters of NaOH 8M, and 14M, the ratio mass ratio 

of Na2SiO3: NaOH was 0.4 and 2.5, and the mass ratio of alkaline to fly ash was 

kept constant at 0.35. To evaluate the geopolymer's resistance to sulfate attack, a 

series of tests were carried out in the form of immersion of the specimen in 5% 

sodium sulfate for a certain period of time. The results of the tests were carried 

out after 12 weeks of exposure, there were no significant changes to the 

compressive strength, mass and length of the test object. 

 

METHOD 

Number and Treatment of Test Objects 

 In this study, 5 pieces of cylindrical concrete were made for compressive 

strength testing, 8 pieces of iron for tensile strength tests of concrete 

reinforcement consisting of 4 plain iron reinforcement used as reinforcement 

using conventional method and 4 pieces of wiremesh reinforcement where the 

length of each reinforcement is 20 cm, and the flexural strength test of reinforced 

concrete plates is carried out with 8 specimens consisting of 4 plates with 

conventional reinforcement and 4 others with wiremesh reinforcement. 
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Figure 1 Plate Planning Design 

 

 
 

RESULTS AND DISCUSSION 

Analysis of Plate Compiling Materials 

 Before loading the plate, it is done first on the concrete sample to determine 

the strength of the concrete. The concrete test sample uses cylindrical concrete 

with dimensions of 15 cm in diameter and 30 cm in height. From the results of the 

compressive strength test of concrete, the average collapse strength when the 

concrete is crushed with a mixture weight ratio of 1:2:3 (cement:sand:gravel) is 

19.3 MPa. 

 

Table 1 Test Results of Compressive Strength of Concrete Samples 

 

Heavy 

 (Kg) 

Dim 

(mm) 

Height 

(mm) 

Area 

(mm²) 

Compressive 

Load (N) 

28 days 

(Mpa) 

12 149 303 
17427.

78 
204500 18.053 

12.5 150 300 
17662.

50 
188500 16,419 

12.7 150 302 
17662.

50 
222700 19.398 

12.1 150 300 

17662.

50 

233500 

20.339 12.5 

150 300 
17662.5

0 
295300 25,722 Source 
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Analysis Results The strength of concrete is highly dependent on the 

aggregate used, generally the strength of concrete lies in the coarse aggregate and 

the bond between the coarse aggregates. Where these bonds can close the cavities 

formed in the concrete. The more coarse aggregate used, the higher the strength of 

the concrete if it is in accordance with certain limits.  

During the concrete treatment period towards the age of 28 days, the 

environment around the concrete must be considered clean, because if there are 

chemicals it will affect the quality of the concrete. The curing period of concrete is 

carried out for 7 days starting from the completion of the concrete being poured 

into the formwork, curing is done by covering the surface of the plate using a wet 

sack. After 7 days the wet sacks can be removed and the plate will be tested after 

that the 7 days test results are converted to 28 days using PBI 1971. 

Reinforcement Plates 

 Engineering tensile tests are mostly carried out to complete basic design 

information on the strength of a material and as supporting data for material 

specifications (Dieter, 1987). In the tensile test, the test object is given a 

continuous increase in the axial tensile force load, at the same time an observation 

is made on the elongation experienced by the test object. The engineering stress-

strain curve was obtained from the measurement of the elongation of the 

specimen. In long specimens the middle part is usually smaller in cross-sectional 

area than the two ends. In this study, there were 8 tensile test objects where each 

sample consisted of 2 test objects. The results of the research can be seen in the 

following table. 

 

Table 2 Test Results for Tensile Strength of Reinforced Concrete 

pmax 
py 

(kN) 

kN 

 

Aso 

(mm2) 

yield   
stress at breaking 

stress 

fy 

(N/mm2) 
fu (N/mm2) 

M8 
16 23.9 41.833 382.48 571.32 

M8 

M6 
12.25 17.15 25.50 480.30 672.43 

M6 

6 
11.5 18 28.26 406.94 636.94 

6 8 

29.55 
19.5 

441.6

1 
44.16 669.21 8 

Source 

 

 Results The tensile strength test results produce yield stress values fy and 

breaking stress fu where the largest value is found in the tensile strength test 

results for M6 wiremesh reinforcement with a value of fy = 480, 30 N/mm2 and fu 

= 672.43 N/mm2. The table above shows that both conventional reinforcing steel 
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and wiremesh reinforcing steel have yield stresses or better known as steel quality 

or "fy" greater than 240 MPa, so they meet the design standards. 

Two-way Plate Bending Strength Test 

 

Figure 3 Image of the Loading Setting on the Plate during Bending Strength Test 

 

 
 

Figure 4 Test Object When Placed on the Test Equipment 

 
Figure 5 Preparation of the Plate Bending Strength Testing Process 

 

 
 

 

Figure 6 View of the Placement of the Plate on the Test Tool 
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Figure 7 Reading of the Dial Gauge at the moment Plate in Crisis Cracked 

Conditions 

 
 

 Figure 3 and Figure 4 illustrate the setting of the plate position at the time 

of testing where the test object is placed on a pedestal on both sides of equal size, 

then at the top of the plate is placed iron which divides the 2 sides of the length 

and width of the plate equally then on the iron The load cell is given a load every 

multiple of 100 Kg continuously by the load cell until the plate reaches a cracked 

condition. In every load multiple of 100 Kg, the deflection that occurs will be 

shown on the dial gauge which is in a position under the plate as shown in Figure 

4. 

 Based on the results of the study, the maximum value of deflection 

experienced by the concrete and the magnitude of the load that resulted in the 

deflection of the concrete slab before entering crack crisis. 

 

Table 3 Maximum Deflection Value Experienced by Concrete Slabs Due to Loads 

Given 

iron (Kg) 
maximum 

deflection (mm) 

8 1800 10.23 

M8 2300 8.045 

6 1300 8.1 

M6 1700 7.555 

Source: Analysis Results 

  

As the results in table 3 which shows the maximum value of deflection 

experienced by reinforced concrete slabs due to the given load, it can be seen that 

wiremesh reinforcement is the reinforcement that receives the highest load before 

entering the crack crisis condition or it can be said that the plate with wiremesh 

reinforcement is more flexible when receiving a load than the plate with 

conventional reinforcement. 
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Figure 8 Comparison Graph of Bending Strength between Conventional Plate and 

Wiremesh Plate on 8 mm Diameter Reinforcement  

 
The comparison of the results of the flexural strength test for conventional 

reinforcing plates and wiremesh reinforcement plates with 8 mm diameter 

reinforcement shows the difference where the plate with wiremesh reinforcement 

is better able to accept a greater load than the plate. with conventional 

reinforcement.  

 

Figure 9 Graph of Comparison of Bending Strength between Conventional Plate 

and Wiremesh Plate on Reinforcement Diameter of 6 mm 

 
 

 In the graph shown in Figure 5 and Figure 6 it shows that wiremesh 

reinforcing steel is easier to bend and able to accept greater loads than plates with 

conventional reinforcement before reaching a crisis condition. cracked. 

The results of the calculation are conventional reinforced concrete slabs 

and wiremesh reinforced concrete slabs. Based on the results of analytical 

calculations, the capacity moments and deflections that occur in the reinforced 

concrete slab above can be seen in table 4. 
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Table 4 capacity moments and deflections that occur in conventional reinforced 

concrete slabs and Wiremesh Reinforced Concrete 

 
Source: Analysis Results 

  

In table 4 we can see that in theoretical calculations the largest capacity 

moment is reinforced concrete slab with conventional reinforcement with a 

diameter of 8 mm with a value of Mn = 1320.41 Kg.cm, but during laboratory 

testing it turned out that the largest capacity moment was found in a wiremesh M8 

reinforced concrete slab with a value of Mmax = 57500 Kg .cm. 

 However, as can be seen in table 4, the analysis results show that the 

capacity moment of the laboratory test results is greater than the theoretical 

capacity moment, so it can be said that the four reinforcing bars of the concrete 

slab above are feasible to use. 

 

CONCLUSION 

 Based on the results of the tests and calculations carried out, it can be 

concluded as follows: The value of the tensile strength of reinforcing steel with a 

diameter of 8 mm at 8 = 441.61N/mm2 and M8 = 382.48 N/mm2 while the value of 

the tensile strength of reinforcing steel with a diameter of 6 mm at Ø6 = 406.94 

N/mm2 where the iron has met the standard because the tensile strength value is 

more than planned (fy = 240 MPa). The value of the flexural strength test for 

reinforced concrete slabs with a diameter of 8 where 8 = 32500 Kg.cm while M8 = 

57500 Kg.cm and on a reinforced concrete slab with a diameter of 6 the flexural 

strength value is 6 = 45000 Kg.cm while M6 = 42500 Kg.cm. According to the 

observations In research, concrete slabs with wiremesh reinforcement show more 

load-bearing behavior, as well as better moment capacity in bending compared to 

conventional slabs.  

 

REFERENCES 

[1] G. Manoukas, “Structural Modelling of Reinforced Concrete Slabs Under 
Vertical Ground Motion,” Arab. J. Sci. Eng., vol. 47, no. 4, 2022, doi: 
10.1007/s13369-021-06137-x. 

[2] A. Deifalla, “A mechanical model for concrete slabs subjected to combined 
punching shear and in-plane tensile forces,” Eng. Struct., vol. 231, 2021, doi: 
10.1016/j.engstruct.2020.111787. 



 

 

58 
 

[3] Z. Jiang, W. Zheng, X. Hou, R. Li, and C. Guo, “Static crushing experiment of 
thick concrete slab and concrete transfer beam,” Harbin Gongye Daxue 
Xuebao/Journal Harbin Inst. Technol., vol. 53, no. 10, 2021, doi: 
10.11918/202011117. 

[4] F. Yu, X. Li, J. Song, Y. Fang, Y. Qin, and S. Bu, “Experimental study on flexural 
capacity of PVA fiber-reinforced recycled concrete slabs,” Arch. Civ. Mech. 
Eng., vol. 21, no. 4, 2021, doi: 10.1007/s43452-021-00314-3. 

[5] S. J. Baserah, N. A. M. Bashar, and Y. H. Min, “Reinforced concrete slab with 
added steel fibers for engineering application: Preliminary experimental 
investigations,” Civ. Eng. Archit., vol. 9, no. 5, 2021, doi: 
10.13189/cea.2021.091315. 

[6] J. W. Lee, S. J. Lee, and S. H. Kee, “Evaluation of a concrete slab track with 
debonding at the interface between track concrete layer and hydraulically 
stabilized base course using multi-channel impact-echo testing,” Sensors, vol. 
21, no. 21, 2021, doi: 10.3390/s21217091. 

[7] A. K. AL-Asadi, “Structural Performance and Failure Analysis of Bubbledeck 
Concrete Slabs in Construction,” Period. Eng. Nat. Sci., vol. 9, no. 2, 2021, doi: 
10.21533/pen.v9i2.1941. 

[8] R. Cajka and Z. Marcalikova, “Experimental tests of fiber-reinforced concrete 
slabs and comparison of deformations using 3d graphs,” Civ. Environ. Eng., 
vol. 17, no. 1, 2021, doi: 10.2478/cee-2021-0011. 

[9] H. Y. Kim, Y. J. You, G. S. Ryu, G. H. Ahn, and K. T. Koh, “Concrete slab-type 
elements strengthened with cast-in-place carbon textile reinforced concrete 
system,” Materials (Basel)., vol. 14, no. 6, 2021, doi: 10.3390/ma14061437. 

[10] A. H. A. Al-Ahmed, F. H. Ibrahim, A. A. Allawi, and A. El-Zohairy, “Behavior of 
One-Way Reinforced Concrete Slabs with Polystyrene Embedded Arched 
Blocks,” Buildings, vol. 12, no. 3, 2022, doi: 10.3390/buildings12030331. 

[11] S. Praburanganathan, N. Sudharsan, Y. Bharath Simha Reddy, C. Naga 
Dheeraj Kumar Reddy, L. Natrayan, and P. Paramasivam, “Force-
Deformation Study on Glass Fiber Reinforced Concrete Slab Incorporating 
Waste Paper,” Adv. Civ. Eng., vol. 2022, 2022, doi: 10.1155/2022/5343128. 

[12] Y. Yang et al., “Protective effect of unbonded prestressed ultra-high 
performance reinforced concrete slab against gas explosion in buried utility 
tunnel,” Process Saf. Environ. Prot., vol. 149, 2021, doi: 
10.1016/j.psep.2020.11.002. 

[13] N. Kaya and Ö. Anil, “Prediction of load capacity of one way reinforced 
concrete slabs with openings using nonlinear finite element analysis,” J. 
Build. Eng., vol. 44, 2021, doi: 10.1016/j.jobe.2021.102945. 

[14] Y. Wang et al., “Experimental studies and theoretical analysis of the residual 
properties of three-span small-scale continuous concrete slabs after a fire,” 
Fire Saf. J., vol. 126, 2021, doi: 10.1016/j.firesaf.2021.103481. 

[15] M. A. Adam, A. M. Erfan, F. A. Habib, and T. A. El-Sayed, “Structural behavior 
of high-strength concrete slabs reinforced with gfrp bars,” Polymers (Basel)., 
vol. 13, no. 17, 2021, doi: 10.3390/polym13172997. 

[16] J. Bielak, J. Schöneberg, M. Classen, and J. Hegger, “Shear capacity of 
continuous concrete slabs with CFRP reinforcement,” Constr. Build. Mater., 
vol. 320, 2022, doi: 10.1016/j.conbuildmat.2021.126117. 



 

 

59 
 

[17] S. Agoes and A. Candra, “Analysis of the effect of slab thickness on crack 
width in rigid pavement slabs,” EUREKA, Phys. Eng., vol. 2021, no. 2, 2021, 
doi: 10.21303/2461-4262.2021.001693. 

[18] D. Q. Ngo and H. C. Nguyen, “Experimental and numerical investigations on 
flexural behaviour of prestressed textile reinforced concrete slabs,” Civ. Eng. 
J., vol. 7, no. 6, 2021, doi: 10.28991/cej-2021-03091712. 

[19] Y. Fujii, T. Hayashi, H. Takayama, Y. Takemoto, S. Fukuda, and Y. Yokoyama, 
“Influence of types of floor covering sheets and adhesive and water content 
in concrete slab on floor durability against dynamic loads,” AIJ J. Technol. 
Des., vol. 27, no. 65, 2021, doi: 10.3130/AIJT.27.87. 

[20] V. Nekora, S. Sidnei, T. Shnal, O. Nekora, I. Dankevych, and S. Pozdieiev, 
“DETERMINATION OF FEATURES OF COMPOSITE STEEL AND CONCRETE 
SLAB BEHAVIOR UNDER FIRE CONDITION,” Eastern-European J. Enterp. 
Technol., vol. 6, no. 7(114), 2021, doi: 10.15587/1729-4061.2021.246805. 

[21] S. Saheed et al., “Structural behavior of out-of-plane loaded precast 
lightweight EPS-foam concrete C-shaped slabs,” J. Build. Eng., vol. 33, 2021, 
doi: 10.1016/j.jobe.2020.101597. 

[22] N. Hua, N. Elhami Khorasani, A. Tessari, and R. Ranade, “Experimental study 
of fire damage to reinforced concrete tunnel slabs,” Fire Saf. J., vol. 127, 2022, 
doi: 10.1016/j.firesaf.2021.103504. 

[23] R. Cai, Y. Li, C. Zhang, H. Cao, H. Qi, and J. Mao, “Size effect on reinforced 
concrete slabs under direct contact explosion,” Eng. Struct., vol. 252, 2022, 
doi: 10.1016/j.engstruct.2021.113656. 

[24] M. S. Eisa, M. E. Basiouny, and A. M. Youssef, “Improvement of load carrying 
capacity of concrete pavement slabs using macro synthetic fibers,” Coatings, 
vol. 11, no. 7, 2021, doi: 10.3390/coatings11070833. 

 

 
 

Copyright Holder : 
© Nawir Rasidi, Margaritha P.I Dora, Diana Ningrum, (2022).    

 
First Publication Right : 

© Asian Journal Science and Enginering 
 

Thisarticleisunder: 
CC BY SA 


