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1. Disclaimer 

This work is intended solely for Tanal general trading and contracting. Any use which 

a third party makes of the work, or any reliance on or decisions to be made based on it, are 

the responsibility of such third parties. Decisions made or actions taken as a result of our 

work shall be the responsibility of the parties directly involved in the decisions or actions. 

2. Introduction: 

Upon the request of Tanal general trading and contracting, represented by Mr. Ahmad 

Al-Majid (CEO), a load testing plan for reinforced concrete slabs with ABS plastic disposable 

formwork was performed. The ABS plastic formwork is made in Turkey and a brochure of 

the product is included in Appendix C. Three groups of reinforced concrete slabs were tested 

(3 slabs per group). All samples were load tested after concrete casting by five weeks (around 

38 days). Detailed results in a tabulated form for all conducted tests with graphs, remarks, 

photos, will be presented in the report. 

Figure 1: ABS plastic disposable formwork for reinforced concrete slab construction. 
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3. Samples preparation 

Three slab groups were established. Each group consists of three slab samples. Group 

(I) consists of three reinforced concrete slabs of size 225cm x 225 cm casted on a disposable 

ABS plastic formwork and supported by equally spaced circular pipe reinforced concrete 

columns of 11.8 cm diameter and 85 cm height (the overall height of the slab sample was 

approximately 110 cm from top of the slab to the bottom of the supporting reinforced 

concrete columns). A total of9 plastic forms, each of size 71 cm x71 cm, were used for each 

sample of Group (I) The center-to-center spacing of circular columns was 75 cm. Columns 

were reinforced with an 8 mm diameter steel reinforcement in a U-shape manner (i.e. column 

was reinforced with 2cj>8). 

Figure 2: Group (I) slab sample preparation. 
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A single mesh of 15 <j>8 mm x 15 <j>8 mm steel reinforcement was placed on the top of 

the disposable formwork surface with a concrete cover of less than 1 cm. The average slab 

thicknesses for Group (I) samples was 13 .3 cm (12.5 cm, 13.5 cm, 14 cm). Normal weight 

concrete with an average cube compressive strength of 26. 36 MP a (268. 70 Kg/ cm 2) was used 

for casting. As for Group (II), three reinforced concrete slabs with an approximate size of 108 

cm x 108 cm casted on a disposable formwork without the circular pipe reinforced concrete 

columns. Nevertheless, the slabs had a 15 cm legs height (plastic form had a leg height of 10 

cm measured from top of the form to the bottom of the legs). A single mesh of 10 <j>8 mm x 10 

<j>8 mm steel reinforcement was placed on the top of the disposable formwork with a concrete 

cover of less than 1 cm. The average slab thicknesses for Group (11) samples was 4. 77 cm ( 4. 2 

cm, 4.6 cm, 5. 5 cm). Normal weight concrete with an average cube compressive strength of 

26. 36 MP a (268. 70 Kg/ cm 2) was used for casting. 

Figure 3: ABS disposable formwork with mesh steel reinforcement prior to 
concrete casting for sample Group (II) [normal concrete] and Group (Ill) [fiber 
concrete]. 
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Finally, three additional reinforced concrete slabs with an approximate size of 108 cm 

x 108 cm casted on a disposable formwork and directly placed on the floor ground (without 

the circular pipe reinforced concrete columns). A single mesh of 8 <j>8 mm x 8 <j>8 mm steel 

reinforcement was placed on the top of the disposable formwork with a concrete cover of less 

than 1 cm . The average slab thicknesses for Group (Ill) samples was 5.93 cm (5.5 cm , 5.8 cm, 

6.5 cm). Fiber reinforced concrete with an average cube compressive strength of 25 .14 MPa 

(256.27 Kg/cm2 ) was used for casting the slabs of Group (Ill) . It should be mentioned that the 

fibers did have an improved control on surface shrinkage cracks when compared with the 

Group (I) and Group (II) slab samples . All slabs were constructed in the concrete laboratory 

at college of engineering and petroleum at Kuwait university by out-of-campus well -

experienced handymen. All slab samples were stored outside the lab and open to the 

environment and water cured (similar to site curing conditions) for 4 weeks . 

Figure 4: water curing the slab samples. 
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4. Load Test Results 

All samples were load tested by a loading frame with mounted hydraulic load jack 

with an ultimate load capacity of 1000 KN. A circular steel plate of 28.5 cm diameter and 5 

cm thick was placed on the top of the slab surface with an 8mm rubber sheet in-between. In 

addition , a ball-mounted steel plate was placed between the load cell platen and the 28. 5 cm 

steel plate, in order to reduce the effect of any load concentration due to unleveled slab 

surface. The load was applied at the slab ' s center point for all samples . A digital LVDT was 

placed underneath the slab surface at the location of load application in order to aquacise 

vert ical displacement reading during the load application . The rate of loading was kept at 

0.1661 KN/sec for all slab samples. The results are summarized in Table1 , Table2, Figure 5, 

Figure 6, and Figure?. 

Table 1: Load test results for all slab samples 

Sample Total height Slab Slab Legs Max. 
Vertical 

Group Product type Sample def. at 
size (with columns) Thick. Reinf. rebars Load 

max. load 

I (cm x cm) (cm) (cm) (KN) (mm) 

ABS Plus S1 225 X 225 110.5 13.5 15$8 2$8 355 .37 15 .12 

Grou p 
ABS Plus S2 225 X 225 110.0 12.5 15$8 2$8 286.79 13.69 

(I) 

ABS Plus S3 225 X 225 110.0 14.0 15$8 2$8 300. 93 16. 91 

ABS Level H10 S1 108 X 108 14.6 5.5 10$8 202 .27 10.25 

Group 
ABS Le vel H10 S2 108 X 108 15.5 4 .6 10$8 221.15 7.58 

( 11 ) 

ABS Level H 10 S3 108 X 108 14.2 4.2 10$8 175.13 4.47 

ABS Level H 15 S1 108 X 108 20.8 5.5 
8$8 

202.55 4 .72 
+Fiber 

Group 
ABS Level H15 S2 108 X 108 20.5 5.8 

8$8 
163.03 9.07 (111) +Fiber 

ABS Level H15 S3 108 X 108 20.5 6 .5 
8$8 

23 1.41 4 .16 
+Fiber 

CEM/TANAL: Final Report on Load Test on Reinforced Concrete Slabs 

Page 7of 52 



Table 2: Average load test results for different group samples 

Sample Avg. Avg. 
Group Product Total height 

slab 
Slab Legs cube 

size (with columns) thick. 
Reinf. rebars comp. 

type strength 

I (cm xcm) (cm) (cm) (MPa) 

Group 
ABS Plus 225 x225 110.0 13.3 15 8 2 8 26.36 

(I) 

Group ABS Level H10 108 x 108 
(II) 

14.8 4.8 10 8 26.36 

Group 
ABS Level H 15 20 .6 5.9 

8 8 
108 X 108 25.14 

(Ill) +Fiber 
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Figure 5: Load-vertical displacement curve for Group (I) samples. 
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Avg. Avg. 
Max. Vertical 
Load def. at 

max. load 
(KN) (mm) 

314.36 15.24 

199.52 7.43 

199.00 5.98 

25 
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Figure 7: Load-vertical displacement curve for Group (Ill) samples. 
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Appendix (A) 

Compressive strength test results for concrete cubes 
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Test No.: _ _ _____ _ 

Date:_6_}_5_} 2019 

Cube Length Width 
No . 

(mm) (mm) 

1 153 .08 154.01 

2 151 .67 153 .98 

3 150.87 152.36 

4 151 .68 152.88 

5 152.75 152.85 

Data Sheet 
Compressive Strength of Concrete Cubes 

According to BS EN 12390-3:2009 

Height Weight Density Ultimate Compressive Lo, d Ultimate Compressive 
Strength 

(mm) (g) (kg/m3
) (KN) 

(MPa) 

151.71 8.10 2.26 618.60 26.24 

150.04 8.15 2.33 575 .10 24.63 

149 .44 8.10 2.36 663.50 28.86 

148.63 8.15 2.36 599 .10 25.84 

149.66 127.60 36.52 612 .30 26.23 

Average Ultimate Strength 
26.36 
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Compressive Strength of Fiber Concrete Cubes 
::!1 
::J 

According to BS EN 12390-3:2009 
~ Test No. : ______ _ 
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11) 
-0 
0 ., ,.... Date:_6_} _s_J 2019 
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0 -I - 11) u, V, 
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N ,.... 
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::J 
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~-
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n 
11) 
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Appendix (B) 

Load-Displacement curves for all samples 
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Figure Appendix B1: load vs. vertical deflection of slab sample S1 of Group (I) 
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Figure Appendix B2: load vs. vertical deflection of slab sample S2 of Group (I) 
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Figure Appendix B3: load vs. vertical deflection of slab sample S3 of Group (I) 

CEM/TANAL: Final Report on Load Test on Reinforced Concrete Slabs, ~ . fl' , .. , ., .,-, 

'1'r"l l'Lh,A,,_~-~~., i,',!., , , r 
Page 17 of 52 ,. 1'1 1/ t;, L • · J. ,.. h~,- - ..--~\• ; ... •.c,i' ' , , \ • • 1 {),.,b...f;:.,,~• t ,,; ... I 

Jl't I -• .• .., • ' ; ... ~ .... Jl,_1/ ... _. • I( _,., 

~ ) -~~I ~ .f.l j~ \ ..;,,-.:. .. i..JJ 



250 

200 

~ 150 

~ 100 

50 

0 
0 2 4 6 8 10 12 

VERTICAL DISPLACEMENT (mm) 

Figure Appendix B4: load vs. vertical deflection of slab sample S1 of Group (II) 
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Figure Appendix 85: load vs. vertical deflection of slab sample S2 of Group (II) 
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Figure Appendix B6: load vs. vertical deflection of slab sample S3 of Group (II) 

CEM/TANAL: Final Report on Load Test on Reinforced Concrete Slabs 

Page20of52 



250 

200 

50 

0 
0 

/ 
/ 

/ 

1 2 3 4 
VERTICAL DISPLACEMENT (mm) 

5 

Figure Appendix B7: load vs. vertical deflection of slab sample S1 of Group (Ill) 
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Figure Appendix B8: load vs. vertical deflection of slab sample S2 of Group (Ill) 

CEM/TANAL: Final Report on Load Test on Reinforced Concrete Slabs 

Page 22 of 52 



250 

200 

g50 

~ 
Soo 

50 

0 
0 1 2 3 4 

VERTICAL DISPLACEMENT (mm) 
5 

Figure Appendix 89: load vs. vertical deflection of slab sample S3 of Group (Ill) 
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Appendix (C) 

ABS plastic disposable formwork brochure 
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