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Abstract

This research consists of two main parts , first part deal with production light
weight aggregate concrete by using clayey stone aggregate, normal material (cement ,
sand) and some of mineral admixtures (fly ash and steel fiber ). Many trial mix were
doing some of these by weighing ratio and other by volumetric ratio . We get light
weight aggregate concrete (LWAC) with 24.92 N/ mm® compressive strength and we
improved mechanical properties by adding same percentage fly ash and steel fiber (0.5
,1,1.5) % of each other as a percentage weighing ratio of cement content .
compressive strength increased with (7.8) % , splitting tensile strength increased with
(16.71)% and flexural strength increased with (23.5) % .

Second main part consists of two subpart . First subpart deals with behavior of
reinforced concrete T-beam which casting by (LWAC) getting in first main part . 27 T-
beam used in this study with similarly dimensions ( bs=200mm , h=50mm , b,=75mm
, hy=150mm, h,;=200mm ) . The specimens divided into three group that every group

include 9 beams one of them casting with normal concrete as a reference beam and
others casting with (LWAC) . All beams designed to fail by shearing but every group
has different shear reinforcement , group (A) hasn't shear reinforcement , group (B)
has stirrups with § mm diameter every 100 mm of length of beam , group (C) has same
stirrups every 70 mm of length of beam .

The practical results of the current study indicates that the using of fly ash and steel
fiber with previously percentage improved behavior of reinforced T-beams with
(LWAC) , where the ultimate load increased to (7-44) % in group (A) whereas the
increasing in group (B,C) is (21-15)% . Also it founded that the using of this
admixtures delays first cracks and decreased mid-span deflections.

The second sub-part deals with the using polymer reinforced carbon fiber (CFRP)
in rehabilitate of T-beams used in this study by (ERB) method and use (Sikadur® 330
US) as adhesive material . the work in this subpart divided into three groups in which
every group include 5 T-beam rehabilitated in different mode and different No. of strip.
The study concludes from second subpart that the using two vertical strips and two
inclined strip with (°45) together is the best way of rehabilitating these beams , second
way that uses three inclined strips with (°45) where the ultimate load increased to
(116)% compared with ultimate load before rehabilitate , also the research concludes
that the effecting of (CFRP) strips decreased with the increasing internal shear
reinforcement .



