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`VIII 
 

Abstract 

Global warming is a consequence of high amount of carbon 

dioxide (CO2). Portland cement industry releases high amounts of CO2. 

Efforts have been made for alternative binders. 

Geopolymers are one of the highlighted alternative binders. 

Geopolymers can be obtained from the reaction of any aluminosilicate 

material with alkaline solution. Aluminosilicate material can be found in 

byproduct materials such as Fly Ash. Fly Ash Geopolymer concrete is 

one of the promising environmentally friendly concrete.       

The aim of this thesis is to study the structural behavior of a new 

kind of reinforced concrete namely Fly Ash Geopolymer Concrete to 

discover the applicability of the new concrete in the precast concrete 

industry. Nine reinforced Fly Ash based Geopolymer concrete T-beams 

of 1.75 m length were tested, with one more reinforced T-beam made of 

normal traditional concrete for comparison purpose. The studied 

parameters were three different compressive strengths of 20, 30 and 40 

MPa with three varied tensile reinforcement areas of 226, 402 and 509 

mm
2
. These parameters were chosen along to achieve at least one of the 

three classification zone of ACI318M-14 conventional provisions, which 

are tension-controlled, transition and compression-controlled sections.  

A new mix proportions design was created and called Ratios of 

Resulting Geopolymer Binder Method and successfully used to achieve 

the desired compressive strength. 7
th
 and 28

th
 day different control 

specimens were manufactured to measure the compressive strength, 

tensile splitting strength, modulus of rupture. 

A new portable or mobile dry oven was manufactured in order to 

heat-cure large and small specimens, which is one of the important 

processes needed for the new concrete to achieve the desired strength.  

The T-beams were simply supported and loaded with two equal 

concentrated loads symmetrically placed over a span of 1600 mm divided 

to three equal distances. First crack load, midspan strains, deflection at 

midspan, failure loads, crack patterns and failure modes were collected. 

These experimental data are discussed and compared with the theoretical 

results. 
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`IX 
 

The Fly Ash Geopolymer concrete shows very good compressive 

strength at high workability with excellent tensile strength and modulus 

of rupture in comparison with normal concrete.   

The test result of T-beams shows the necessity of using the 

ultimate compressive strain of 0.0025 for new concrete in flexural 

analyses and design instead of 0.003 which was proposed by the 

ACI318M-14 conventional provisions for Portland cement concrete. 

Ratios of the experimental to calculated results based on 

ACI318M-14 conventional provisions show good correlations of 1.113 

regarding load capacity. These ratios of 2.215 and 1.721 were 

conservative in cracking moment and service deflection respectively.  
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 لعتباتدراسة عملية للتصرف الانشائي 

الجيوبوليمرية  الرماد المتطاير خرسانة
 Tذات مقطع المسلحة 

 رسالة

التكنولوجية  الجامعة في والإنشاءات البناء هندسة قسم إلى مقدمه

 الإنشائية الهندسة في الماجستير شهادة نيل متطلبات من كجزء

 

 من قبل

 مازن عبد الكاظم مسلم الحفاظي

 

 بأشراف
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