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ABSTRACT 

In this study total 36 concrete samples are prepared and shaped including 10x10x50 cm sizes 

under the rules of Turkish Standart 1247. Among those 27 samples were mixed with fly ash 

by having %5,10%,15% persantages and 9 units were selected 5% (3samples), 10% 

(3samples), 15% (3 samples) to predict the differances by comparating. 

Firstly, forms for 1/3 of the distance for pouring concrete were prepared. To avoid surface 

corruption  10x25x2 sized wood pieces were placed one by one. Then, concrete pouring 

process was finished with time intervals of 2hours, 12 hours and 24 hours. In accordance with 

standard No3285 of Turkish tensile strength test was applied at eliminated load while leaning. 

Thus, tensile strength values of samples were determined. At the end of experiments it was 

noted that the increasing of time difference strength has decreased, as well as the increase of 

fly ach rate of propotion was also a negative impact on strength. The reason is thought that the 

proportion of fly ash predicts its real properties after 90 days. 
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1
 CORRESPONDING AUTHOR 

1. Introduction 

Reinforced concrete structures can not be poured with concrete at the same time and once for 

various reasons. In emergencies and unexpected situations, you may need to stop concreting. 

A partial concrete filling can lead to serious problems of continuity of the structure and the 

concrete surface of poured concrete at different times. (1) 

Whatever the reason, the surface of concrete that is poured at different times called joints. 

Joints depending on the type of construction can be viewed in three types. 

• Expansion joint 

• Control joint 

• Construction joint 

In case of work stop for different reasons at different stages of continuous work construction 

joints can provide with the possibility to continue this work later (2). 
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Adhesion of concrete surfaces whish were poured at different times should be very good. 

Although the fly ash is a waste material, it has pozzolanic features and because of that, it can 

be presented both, as a by-product material and as one of the important material among those 

who have the same features. (3) 

It has been known that, the fly ash is strengthening the contact surface of pozzolanic 

aggregate paste (concrete), which is the weakest section of concrete. As a result, it was 

defined that the compressive and tensile strength of concrete is increasing.(4) 

The aim of this study is to determine the values of tensile strength of concrete samples at 

construction joints with fly ash portion of 5%, 10% and 15% at time difference of 2 hours, 12 

hours and 24 hours while bending. 

1.2. Review of the Literature 

Sargin implied that before about the importance and effects of construction joints and harden 

concrete cleanness in pouring. While making horizantal construction joint, before pouring the 

upper layer it is needed to provide the cleanness of the surface or it has to be cleaned. In 

reinforce concrete works, sand splattering or water jet spraying is appropriate to clean the 

joint surface. After filling the boxing with concrete at 2-5 cm above, scrapping the excess 

volume of concrete before binding will give the best results.(5) 

Altin, in his study examined places for joints and preparation of joints. As a result he 

emphasized that construction joints are have to be made in the weakest areas of the structure. 

Joint should be done after pouring concrete into columns and beams and only after its 

solidification. Waiting time intervals of concrete pouring for normal concrete is depends on 

weather, for hot, dry and windy weather waiting time should not exceed 30 minutes, in other 

weather conditions waiting time could be 60 minutes.(1) 

Ozkul in his study mentioned about the use of working joints. He emphasized that, working 

joints should be done at intersection of horizontal beams, in  coloumns, if there is a need, right 

under or above the support beams, in places with heavy pressure. In plates which work in one 

direction joints are made in the middle open area perpendicular to reinforce. In other direction 

joints are made in the middle area in 1/3 inner part. With double working direction joint are 

made in every direction in 1/3 inner parts of the plate. (6) 

Bozdag in his study emphasized about the rules of working joint applications. He gave 

examples on structure for horizontal and vertical working joints. He notes that working joints 

are not have to be made randomly, in general thay are have to be made in the areas with low 

inner force, low power of shear and displacement. (7) 

Karaja studied the structural movements which cause changes in size and shape of 

constructional materials and the construction itself which has led to emergence of 

construction joints. In addition to structure movements, to solve constructive and decorative 

problems, emerged as a result of different junctions, use of constructional joints become 

necessary, and furthermore, there are still critical components from the planning stage to 

application. He emphasized that, working joint are not to be made at places with only one 
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force and places with many forces of displacement and shear. He also stated that working 

joints do not have defects in components which work under pressure. (8)   

ATİS in his study, explored the resistance to destruction of concrete with the increased 

amount of fly ash. Effect of fly ash on destruction was carried out by means of comparison. 

Various types of concrete were prepared with super plasticizer and different content of fly 

ash. These concrete samples were tested using the Dorry destruction machine and the results 

were compared. With an increase in compressive strength, resistance to destruction increases. 

Observed that, the compressive strength of concrete with high fly ash consistence (70% of the 

total weight of cement) was much more higher than that of concrete without fly ash content. 

The use of super plasticizer, made no impact on destruction resistance. Terms of hardening 

did not affect on general trend of concrete destruction. (9) 

Eren and Yilmaz in their study explored the use of blast furnace slag or fly ash instead of 

Portland cement and their influence on the strength of the concretes which harden at different 

temperatures. Carino and Brooks also showed the calculation of coefficients of concrete 

strength in the ratio of time-hardening temperature. The results of compressive strength were 

analyzed using a power index N in terms of hyperbolic function strength – time. By using 

different values of N and t0 (final curing time) regression analysis were performed. (10) 

2. Materials and Methods 

2.1. Materials 

The maximum grain diameter of 16mm and hard limestone aggregates have been obtained 

from lime stone. Unit weight of used aggregate in mixture is 2.70 kg/dm3, water absorption 

rate for thick agregates is 0.5%, for thin agregates 1.50% and the amount of organic matter is 

harmless. Ankara city water was used in concrete mix.  Fly ash was obtained from Kütahya 

thermal power plant by Tunçbilek. Used PÇ 42.5 portland cement was obtained from Baştaş 

cement factory. Grading curves of used aggregates in mixture are given in Figure 1 and 

Figure 2. 

 Figure 1. Aggregate grading curve used in mixture (0-4mm) 
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Figure 2. Aggregate grading curve used in mixture (4-16mm)  

2.2. Method 

2.2.1. Concrete Mixture Preparation 

In this study: 

Dmax = 16 mm in this study, w/c ratio is 0:53, C 20 concrete was prepared.  

For 1m
3 
 prepared concrete mixture: 

 0-4 mm crushed sand - 1064 kg 

 4-16mrn crushed sand - 870 kg 

 PÇ42.5 – 315 kg 

 Water – 167 lt 

 Fly ash – 94.5 kg 

were used. 

Concrete solution, prepared in different compositions at different times with the content of fly 

ash 5%, 10% and 15% was poured into an 10x10x50 cm sized oiled formwork for making 

beams for 1 / 3 of the length of the beam. To avoid damaging the surface 10x25x2 cm sized 

pieces of wood were placed with a slope 1/1. Concrete pouring was finished with 2, 12 and 24 

hours time difference. For every composition and every time difference 12, and in general 36 

samples of beams were prepared.  

2.2.2. Solidification of Samples  

One day after concrete samples were removed from the formworks and leaved in laboratory 

room of solidification. After waiting for 28 days in order to determine the tensile strength 

samples were tested. 

2.2.3. Devices used in the experiment 

Concrete samples with 28-day tensile strength were tested under  0.800 kN speed of load in 

testing device capable for 3000 kN load. 
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3. Experımental Results and Evaluatıon 

3.1. Flexural Strength Values 

Flexural strength values of the samples were determined and it was noted that with increase of 

time difference, values of flexural strength decreases. The highest value was in concrete 

containing fly ash prepared with 2 hours time difference. Obtained flexural strength data of 

the samples are given in Table 1, Table 2 and Table 3. 

Table 1. Flexural Strength Values of concrete samples with Fly ash (N/mm
2
) 

Time 

Difference 

Fly ash percentage - 5% 

1. 2. 3. Avg. 

0 Hour 4.90 4.80 4.84 4.846 

2 Hours 4.67 4.70 4:59 4.651 

12 Hours 4.17 4.23 4.11 4.171 

24 Hours 4:06 4.21 3.98 4.083 

Table 2. Flexural Strength Values of concrete samples with Fly ash (N/mm
2
) 

Time 

Difference 

Fly ash percentage - 10% 

1. 2. 3. Avg. 

0 Hour 4.14 4.20 4.16 4.1682 

2 Hours 3.97 4:00 3.91 3.9605 

12 Hours 3:55 3.60 3:51 3.5539 

24 Hours 3:36 3:32 3:40 3.36U 

Table 3. Flexural Strength Values of concrete samples with Fly ash (N/mm
2
) 

Time Difference Fly ash percentage - 15% 

1.Num. 2.Num. 3.Num. Avg. 

0 Hour 3.79 3.80 3.82 3.8030 

2 Hours 3.62 3.69 3.60 3.6374 

12 Hours 3.28 3.26 3.29 3.2784 

24 Hours 3.17 3.12 3.20 3.1641 
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3.2. Compressive Strength Values 

To determine the suitability of concrete samples to the class of concrete, samples after the 

flexural strength test were put on compressive strength test made and compressive strenth 

values were determined. 

Observed reduction in compressive strength with increase of fly ash content, the positive 

effect of fly ash is thought to be more effective in future years. Obtained compressive strength 

data of concrete samples are given in Table 4. In addition, the average pressure diagram of the 

samples is given in Figure 3. 

Rates of fly ash (%) 

Table 4. Compressive strength values of concrete samples with fly ash additive (N/mm
2
) 

Number of Samples Fly Ash Fly Ash Fly Ash 

 Rate (5%) Rate (10%) Rate (15%) 

1 33.98 32.03 30.79 

2 33.94 26.42 26.13 

3 33.86 26.27 26.05 

4 33.76 26.08 20.64 

Average 33.88 27.70 25.90 

28-day Average Compressive Strength Diagram 

Pressure strength N / mm 2 

 

Figure-3.  28-day Average Compressive Strength Diagram 
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4. Review of Experiments 

To determine the reliability of the results obtained after the experiments on Compressive and 

Flexural Strength, for concrete cut made at different times with the content of fly ash 5, 10 

and 15%, mathematical formula was modeled: Yij = p + Tj + Ej; and the following results 

were obtained. (11) 

Results for concrete samples with 5% fly ach content at flexural tests: total sum of squares: 

KTtotal = 1.273; sum of squares while testing: KTtest = 1,226; erroneus sum of squares: 

KTerror = 0.04699; the total degree of freedom: SDtotal = 11; degree of freedom while 

testing: SDtest = 3; total average of squares: K0total = 0.414; average of squares while 

testing: K0test = 0.409; erroneus average of squares: K0error = 0.00587; degree of freedom in 

group: SDgi=8; by using these results Fcalcul=69.594 was calculated. If 0.05 level of 

significance is taken into account, then Fcalcul=69.594>95Ftable=F3,8=4.07 thus, time has an 

effect on flexural strength. 

Results for concrete samples with 10% fly ach content at flexural tests: total sum of squares: 

KTtotal = 1.238; sum of squares while testing: KTtest = 1,225; erroneus sum of squares: 

KTerror = 0.0131; the total degree of freedom: SDtotal = 11; degree of freedom while testing: 

SDtest = 3; total average of squares: K0total = 0.409; average of squares while testing: K0test 

= 0408; erroneus average of squares: K0error = 0.001637; degree of freedom in group: 

SDgi=8; by using these results Fcalcul=249.428 was calculated. If 0.05 level of significance is 

taken into account, then Fcalcul=249.428>95Ftable=F3,8=4.07 thus, time has an effect on 

flexural strength. 

Results for concrete samples with 15% fly ach content at flexural tests: total sum of squares: 

KTtotal = 0.816; sum of squares while testing: KTtest = 0.807; erroneus sum of squares: 

KTerror = 0.009; the total degree of freedom: SDtotal = 11; degree of freedom while testing: 

SDtest = 3; total average of squares: K0total = 0.270; average of squares while testing: K0test 

= 0.269; erroneus average of squares: K0error = 0.001082; degree of freedom in group: 

SDgi=8; by using these results Fcalcul=248.848 was calculated. If 0.05 level of significance is 

taken into account, then Fcalcul=248.848>95Ftablo=F3,8=4.07 thus, time has an effect on 

flexural strength. 

Compressive test results: total sum of squares: KTtotal = 216.940; sum of squares while 

testing: KTtest = 140.245; erroneus sum of squares: KTerror = 76.695; the total degree of 

freedom: SDtotal = 11; degree of freedom while testing: SDtest = 3; total average of squares: 

K0total = 78.645; average of squares while testing: K0test = 70.123; erroneus average of 

squares: K0error = 8.522; degree of freedom in group: SDgi=8; by using these results 

Fcalcul=8.229 was calculated. If 0.05 level of significance is taken into account, then 

Fcalcul=8.229 > 95 Ftablo = F3,8 = 4.07 thus, fly ash is increasing the compressive strength 

of concrete. 

5. Conclusıon and Recommendatıons 

It was known that fly ash is increasing concrete strength. In this study, the effect of fly ash on 

flexural strength of concrete’s cross-section, prepared at different times was investigated. 

According to the results of performed variance analysis on data, the effect of fly ash and time 

is positive according to cross-section formation. In concrete with fly ash rate of 5%, average 
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value is 4.4387N/mm
2
; for rate of 10% average value is 3.7609 N/mm

2
; for rate of 15% 

average value is 3.4707 N/mm
2
. With increase of time diference tensile strength is decreasing. 

Flexural strength of concrete sample prepared at 2 hour time difference showed the highest 

strength values. 

References 

1 Anderson, S., Structural Concrete Construction Joints, Gazi University Faculty of 

Engineering and Architecture Magazine, 10, (2), 73, Gazi University, Maltepe, Ankara, 

1995 

2 Diamond, E., Principles of Structural Joint Problems and Solutions, Master Thesis, 

Yildiz Technical University. Institute of Science, Istanbul, 1999 

3 Shooting, CD, Ozcan, F., Karahan, O., Science, C., Sevim, U. .. Iron, A., The Effect of 

Compressive Strength of Concrete Using Silica Fume, Turkey Engineering News 

Magazine, Issue 426, Pages: 121-124, April 2003 

4 Tasdemir, C., Surface Micro-Structure of Aggregate-Cement High Strength Concrete 

Crushing December dough Effect of Parameters, İT.Ü. Doctoral Thesis, Institute of 

Science, London, January 1995 

5 Sargent, M., Concrete Construction and the Rules of Casting, Concrete Seminar, Page: 

272-275, DSI. Again! , Ankara, February 1988 

6 Ozkul, H., Structural Work joints, Structural Joint Proceedings, SEM Publication, 

Istanbul 1988 

7 Bozdag, K. .. Structural Expansion Problem Resolution, İ.DMDA, Build! Chair of the 

Project Competence Study, London, 1988 

8 Khan, H., Structural Movement Joint Problems and Applications, Master Thesis, 

Istanbul Technical University Institute of Science, London, 1988 

9 Fixed Fire, A., a high percentage of fly ash produced by the use of concrete abrasion 

resistance of Istanbul Chamber of Architects, 3311-3322 Technical Journal article no: 

222 Istanbul 2004 

10 Eren Ö, Yilmaz Z., different temperatures, the absolute cure of Portland blast furnace 

slag or fly ash blended cement concrete strength development 

11 Çelik, Mustafa Haluk, Structural Test Preparation and Analysis Methods, Graduate 

Course notes, Gazi University Institute of Science, London, 205 

12 TS.1247, Casting Concrete Construction and Maintenance Rules, TSE, Ankara, 

Mart1984 

13 TS 3285, Central Point Installed With Simple Beam Method of Determination of 

Flexural Strength of Concrete Test, TSE, Ankara, Turkey, January 1979 

14 TS 3287, the tensile strength of concrete in bending Featured Parts Test Specimen on 

Compressive Strength Test Method, TSE, Ankara, Turkey 

15 TS 802, Concrete Mixing Principles of Account, TSE, Ankara, Turkey, January 2005 

 


