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ABSTRACT 

This report basically discusses about the research on the chosen topic, which is 

"Dynamic Behaviour of Reinfurced Concrete (RC) Beam Made of Self-Compacting 

Concrete (SCC) by using Pulverized Fuel Ash (PFA) and Rice Husk Ash (RHA) as an 

additive". The objective of the project is to find the optimum mix design for SCC RC 

Beam with the usage of PF A and RHA. This research also study about the effect of PF A 

and RHA as filler in SCC. The challenge in this project is to find the most favorable mix 

design between PF A and RHA that will resulted in high strength concrete with high 

workability rate. Lab testing had been done for the designed mix for fresh properties of 

concrete as well as the hardened concrete. The fresh concrete was tested for its 

workability, viscosity and resistance to segregation. Once the RC beam has hardened it 

was tested for dynamic test. 
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1.0 INTRODUCTION 

1.1 BACKGROUND STUDIES 

Self-Compacting Concrete (SCC), also known as Self-consolidating concrete or 

High Performance concrete was developed in Japan during the late 1980s. The 

development of SCC started when the need for more durable concrete arises, and since 

durability of concrete directly connected to the adequate compaction after placing the 

concrete, a concrete that can move into every corner of the formwork by its own weight 

is the ideal solution. 

Like the name suggest, SCC is a highly flowable, non-segregating concrete that 

can Npread into place, fill the formwork and encapsulate the reinforcement without any 

mechanical equipment to help the compaction. Three key fresh properties of sec are: 

• Filling ability -the ability of the concrete to flow freely under its own weight, 

both horizontally and vertically upwards if necessary, and to completely fill 

formwork of any dimension and shape without leaving voids. Some people 

consider that rate of flow is a distinct fourth property, but this approach was not 

adopted here. 

• Passing ability - the ability of concrete to flow freely in and around dense 

reinforcement without blocking. 

• Resistance to segregation - during placement and while flowing, the concrete 

should retain its homogeneity. There should be no separation of aggregate from 

paste or water from solids, and no tendency for coarse aggregate to sink 

downwards through the fresh concrete mass under gravity. 
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The main reasons for the employment of self-compacting concrete can be 

summarized as follows: 

1. to shorten construction period 

2. to assure compaction in the structure, especially in confined zones where 

vibrating compaction is difficult 

3. to eliminate noise due to vibration, effective especially at concrete 

products plants 

A high-strength concrete is considered as such if it is 50 MPa and above. HSC is 

very effective in mulrr•storey buildings as it reduces the cross•sectional area of the 

structural elements. It is also effective in pavements because of less abrasion and longer 

durability. 

Various researches has been done to produce concrete which have the 

characteristics of high flowability and workability during its fresh (plastic) state, but 

very strong and durable once it has hardened. The hardened concrete is dense, 

homogeneous and bas the similar engineering properties and durability as traditional 

vibrated concrete. Self-compacting concrete is more sensitive than normal concrete to 

variation in the physical properties of its constituents and especially to changes in 

aggregate moisture content, grading and shape, so more frequent production checks are 

necessary. 

1.2 PROBLEM STATEMENT 

One of the disadvantages of SCC is its cost, associated with the use of chemical 

admixtures and use of high volume of Portland cement. One alternative to reduce the 

cost ofSCC is the use of mineral additives such as Pulverized Fuel Ash (PFA) and Rice 

Hush Ash (RHA) which are fine material added into concrete. As the mineral additive 

replaces part of the Portland cement, the cost of SCC could be reduced especially if the 

mineral additive is an industrial by•product or waste. It is also known that PFA and 
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RHA are generally increases the workability, durability and long term properties of 

Goncrete. Therefore, the use of these types of mineral additive in SCC will make it 

feasible, not only to decrease the cost of sec but also to increase its long term 

performance. To make sure these minerals additive have a good result in high strength 

concrete, the dynamic test will conduct after concrete has harden. 

1.3 OBJECTIVE & SCOPE OF STUDY 

The objectives of this research were: 

• To determine the optimum mix design and the rheological properties of Self

Compacting Concrete (SCC) by using Pulverized Fuel Ash (PFA) and Rice 

Hush Ash {RHA) as filler. 

• To investigate and compare the effect of filler between PFA and RHA in SCC. 

• To determine dynamic behaviour of Reinforced Concrete (RC) beam made of 

sec. 

The scope of work for the rheological properties shall be conducted for fresh 

concrete, and the test conducted will investigate its flowability and workability. Once 

the concrete hardened, it shall be tested for dynamic test. 

The mix design is generally based on the approach outlined below: 

• Determine the proportion of cement and the dose of admixture to give the 

required robustness 

• Test the properties of the SCC in the fresh and hardened state 

• Analyses the dynamic test result to choose the best mix design for high 

stl'ength concrete. 
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l.O LITERATURE REVIEW 

2.1 INTRODUCTION 

Concrete in its simplest explanation is a composite construction material made 

from the combination of aggregates and cementations binder. The composition of 

concrete is determined initially during mixing and finally during placing of fresh 

concrete. The type of structure being built as well as the method of construction 

determined how the concrete is placed and therefore also the composition of the concrete 

mix. The composition of concrete is made of cement, water, aggregates, admixtures, and 

additives. 

Various types of concrete have been developed for specialist application and the 

most common ones are regular concrete, self-compacting concrete, shotcrete and aSphalt 

concrete. Self-compacting concrete (SCC) are characterized by their extreme fluidity, 

behaving more like a thick fluid that is self leveling, as opposed to conventional concrete 

that needs consolidating which are normally vibration or packing. 

2.2 SELF COMPACTING CONCRETE (SCC) 

Okamura (2003) stated that the method for achieving self-compactibility 

involves not only high deformability of paste or mortar, but also resistance to 

segregation between coarse aggregates and mortar when the concrete flows through the 
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