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ABSTRAK

Ultra-High Performance Concrete (UHPC), is a high-strength, ductile material
formulated by combining ordinary Portland cement, silica fume, quartz flour, fine silica
sand, water and steel or organic fibers. It is state that the strength of UHPC has more than
100 MPa compressive strength. The successful production of UHPC depends on its
material ingredients and mixture proportioning, which leads to denser and relatively more
homogenous particle packing. A series of UHPC mix proportion was designed by
replacing the conventional sand with waste rubber chipped (WRC) and Waste Rubber
Powder(WRP). The levels of replacement comprise of 5%, 10% and 15% of WRC and
WRP from the weight of sand used. In this study, the effects of elevated temperatures at
100°C, 180°C and 260 °C on the compressive strength of rubberized-UHPC was studied.
The weight loss ratio of the rubberized-UHPC also was taken to compare the percentage
of weight loss before and after the heat treatment. The result shows that the inclusion of
WRC and WRP in UHPC mix recorded no enhancement in strength as compared to plain
UHPC. However, UHPC with 5% WRC and WRP shows a comparable to that plain
UHPC. It also found that the compressive strength at 100 °C was higher as compared to
other temperatures for 5% mix at 28 days curing and it is comparable to other
temperature. For weight loss, the result show the percentage of weight loss was gradually
increase with percentage of WRC and WRP for 7, 14 and 28 days .The higher weight
loss obtained after the specimen was heated at 260°C for 28 days.
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ABSTRACT

Ultra-Konkrit Berprestasi Tinggi (UHPC), adalah kekuatan tinggi, bahan mulur digubal
dengan menggabungkan simen Portland biasa, silika, kuarza, pasir silika halus, air dan
keluli atau gentian organik.Ia telah dinyatakan bahawa UHPC mempunyai lebih daripada
100 MPa kekuatan mampatan. Kejayaan UHPC bergantung kepada bahan-bahan dan
campuran yang membawa kepada lebih padat dan zarah pembungkusan agak lebih
homogen. Satu siri UHPC campuran bahagian direka bagi menggantikan pasir
konvensional dengan sisa potongan getah (WRC) dan sisa serbuk getah (WRP). Tahap
penggantian terdiri daripada 5%, 10% dan 15% daripada WRC dan WRP daripada berat
pasir digunakan. Dalam kajian ini, kesan suhu tinggi pada 100 °C, 180 °C dan 260 °C
pada kekuatan mampatan UHPC telah dikaji. Nisbah berat konkrit yg dicampurkan
bersama getah juga diambil untuk membandingkan peratusan penurunan berat sebelum
dan selepas rawatan haba. Hasilnya menunjukkan bahawa campuran WRC dan WRP
dalam UHPC mencatatkan tiada peningkatan dalam kekuatan berbanding UHPC biasa.
Walau bagaimanapun, UHPC dengan 5% WRC dan WRP menunjukkan setanding
dengan UHPC biasa . Ia juga mendapati bahawa kekuatan mampatan pada suhu 100 °C
pada 5% campuran pada 28 hari pengawetan adalah lebih tinggi berbanding dengan suhu
yang lain. Untuk nisbah berat , keputusannya, menunjukkan bahawa peratusan nisbah
penurunan berat secara beransur-ansur dengan peningkatan peratusan WRC dan WRP
selama 7, 14 dan 28 hari .Nisbah penurunan berat yang lebih tinggi diperolehi selepas
spesimen telah dipanaskan pada 260 °C selama 28 hari.
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

Worldwide tire production is estimated to exceed 2.9 billion units per year by the
end of 2017 according to Samar et al.,2016 and it is estimated that for every tire placed
in the market, another tire reaches its service life and becomes waste. Over 300 million
tires reach their service life every year in the European Union alone. According to the
Environmental Protection Agency (EPA), the United States alone generates 289 million
scrap tires annually. In addition to the amount of waste alone, the EPA provides that
stockpiled waste tires can pose significant health and safety hazards including rodent and
mosquito habitation which can facilitate the increase of disease and an increased risk of

fire as mention by Nathan et al. (2017).

Ultra High Performance Concrete (UHPC), is a class of concrete defined by its
exceptionally high strength and durability. It was developed in Europe in the 1980s for
specialized applications that demand superior strength and corrosion resistance. UHPC
was also used as marine anchors, piers and seismic structures. Basically, UHPC can be
defined as 100 MPa of compressive strength as mention by Alkaysi et al. (2015). UHPC
has a discontinuous pore structure that reduces liquid ingress, significantly enhancing
durability as compared to conventional and high-performance concretes. UHPC also
widely use in highway infrastructure application. The high compressive and tensile

strengths allow for the redesign and optimization of structural elements.



Furthermore, natural rubber is material that produce by tapping the rubber tree. In
addition, Malaysia is the fifth largest consumer of natural rubber and latex in the world.
These could be advantage to get cheap rubber in Malaysia. Rubber has elasticity
properties, resistance to water and its uses as an electrical insulator. When rubber is
heated, it becomes sticky, and when it is colder temperature, it tends to break, just like
the synthetic variety. To enhance the properties of rubber, a process known as
vulcanization is done. During the vulcanization process, rubber is treated with sulphur
while being heated. The sulphur is important to the process because it enhances the
rubber's elasticity and resistance to the damaging effects of higher or lower temperatures.
The aim of this study was to investigate the influence of compressive strength on
rubberized-UHPC at different elevated temperature and weight loss of the rubberized-
UHPC after heat treatment.

1.2 Problem Statement

In the making of UHPC, silica fume, quartz flour, fine silica sand, high-range
water reducer is needed as raw material. Unfortunately, quartz material is expensive
compared to another material. In order to reduce the cost for making the UHPC, they
came out with another idea which is to replace quartz with sand. Unfortunately, sand is
natural material that can be find in earth through sand mining. Through a year, the amount
of sand is decrease because of sand mining activity. All construction project needs sand
as raw material to do the project. Beside, sand also mined from beaches and river. This
could give impact to environment. Then for this study, the waste material is added to the
concrete to minimize the usage of sand. In this study, the waste rubber is used as sand
replacement to reduce the cost of sand and to save the environment. There are two type
of waste rubber used in this study which is Waste Rubber Chip (WRC) and Waste Rubber
Powder (WRP).

1.3 Objective of Study

i. To determine the compressive strength of rubberized-UHPC at different

elevated temperatures



ii. To determine the effect of using different levels of waste rubber chipped
replacement in the rubberized-UHPC with respect to different elevated
temperature

iii.  To determine the optimum levels replacement of waste rubber chipped as sand

replacement in rubberized-UHPC

14 Scope of Study

This study concentrated on investigation of the effect of high temperature on rubberized-
UHPC subjected to compressive strength with different percentage of combination with
ratio 50:50 waste rubber crumb (WRC) and waste rubber powder (WRP) respectively.
The size of WRC and WRP is 2.65 mm and 600 pm respectively. The levels of percentage

replacement of waste rubber used is 0%, 5%, 10%, 15% from weight of sand.

The mix design with water cement ratio (w/c) of 0.2 is constant for all mixes. The
amount of superplasticizer used is constant at 3% from weight of cement. Silica fume

used is 10% from weight of cement.

The hardened rubberized-UHPC was taken out from the mould after 24 hours
casting The specimen was cured at age 7, 14, and 28 days. There is three (3) different
elevated temperature consist of 100 °C, 180 °C, 260 °C temperature for two hours for
every percentage of rubberized-UHPC before the specimens was subjected to
compressive strength test. For compressive strength test, rubberized-UHPC with 100 mm
x 100 mm x 100 mm in size were conducted The weight loss before and after the heat

treatment was taken.
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