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ABSTRACT

As part of future improvement, road is very important for vehicle to connect each
one and another from place to place. Therefore, this report will discuss about
roadwork construction for the future development of commercial building and
residential building at the surrounding of the construction. The aim for this study is
to observe the sequence of road construction in the project. The objective of this
report is to determine the factors should be considered in roadwork construction
consist of material and machineries to be used during the layer of pavement and from
the ground level. To describe the method what was done is the surface of soil had
created a well smooth, wide-ranging, and level surface by motor grader and back
pusher. It spread the soil and then flattens that soil. The most important consequences
of the work when the pavement layer of finishing had been laid, the road must have
enough force to support or counter back the ton of load from the vehicle. In chapter
three, in the process of observation would like to know about other technique and

another new thing as well as the test that need to do for road layer.
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CHAPTER 1.0

INTRODUCTION

1.1 Background of Study

A road is a thoroughfare, route, or way on land between two places that
has been paved. Road design is part of highway design. Road design is designing
a road for its environment in order to extend its longevity and reduce
maintenance. The shell pavement method is used in many countries for the design
of new asphalt roadsides. Roads are designed and built for primary use by

vehicular and pedestrian traffic. (Wikipedia, 2018)

National highways are main roads of a country. They connect all major
cities to the capital of the country. They run throughout the length and breadth of
the country. State highways are second main roads which connect major parts of
state with in it. State highway ultimately connects to the national highways.
Village roads connects the nearby villages with each other. They lead to nearby
town or district roads. Usually low-quality roads are provided as village roads

because of low traffic. (Anupoju,2016)

In Malaysia, road constructions have begun since before independence.
Before 1957, there has been a road system linking Johor Bahru in the south with
Kangar in the north and Kota Bharu in the East Coast, connecting main cities
between the other cities. After the country gained independence in 1957, efforts to
improve the road system has been done properly and through the rapid
development planning, especially Malaysia Plan every five years which was

launched by the Federal Government.

The road construction for proposed development of Elmina West. This
study was focusing on top-down method layer by layer from earthwork. The
methods for this study include the common machineries used in the construction
work and the type of pavement layer that they use. This study may include Field
Density Test (FDT), California Bearing Ratio (CBR Test), Crusher Run Thickness
Test (CRTT) for the road specifically for residential area.



1.2 Background and Scope of Study

This study was carried out in Elmina West, Shah Alam, Selangor. It is a
road project for future residential project. The project has been developed by Sime
Darby Cooperation. However, in this study will be more focused on the quality of
material and quality of workmanship include the practice on site to ensure the
quality of materials and the workmanship and supervision for road construction
project at Elmina West, Shah Alam, Selangor. The methods that has been studied
starting from construction of soil based, compaction, crusher run and layer of
premix. There are some machineries that has been used for instances, motor
grader, back pusher, hydraulic excavator, pneumatic roller and drum roller.



1.3 Objectives

i.  To determine the factors that should be considered in road construction.

ii.  To study the methods of roadwork construction.

1.4 Method of Study

Data collection methods:
1. Literature review

The review from a few journals about road construction can gain some new
interesting fact about roadwork. The journals also give a point about using
recycled aggregate in road construction base on the standards and technical

regulation. Based on these journals can also apply on site.

ii.  Observation

Method of constructing the roadwork are from subgrade, subbase and base
course. It is layer by layer by different material such as sand, crusher run, binder
course and pavement. In this observation it took about a month for me to involve
in this construction until the final layer. The observe was record on picture and

written note during the construct.

1i.  Interviews

The interview was taking place at the construction site during the construct of
roadwork. Interviewed site supervisor about how the road from subgrade to road
base. Site supervisor explains based on drawing first then explain on site. The
thickness of sand and crusher run needed are also explain in the sequence of

laying the material.



CHAPTER 2.0

COMPANY BACKGROUND

2.1 Introduction of Company

Pembinaan Tetap Teguh (PTT) is one of the Malaysia's leading construction
company, specialized in Earthworks and Infrastructure works. This company focus
on green and environmental - friendly construction, work ethics, occupational health
and safety, PTT offers competitive creative solutions not least for the most
challenging and impactful assignments. PTT is an ISO certified company in ISO
14001 :2004, ISO 9001:2008 and OHSAS 18001:2007. PTT also registered with
CIDB as a G7 Contractor. PTT being the 1st fleet owner of Caterpillar 745C
Articulated Truck & one of the largest fleet owners of Caterpillar heavy equipment in

Malaysia.

PTT are one solid company, a strong team with five Major Achievements Visionary
Leadership, Solid Teamwork with mutual trust, Strong Commitment, Dynamic

Excellence, Creative Partnerships.

This company have just celebrated his 15th Anniversary recently, they are committed
in putting more collaborative efforts in making this company the top choice in this
competitive industry, and also look forward to fulfilling the market’s renewed
demands and positive expectancy. PTT’s philosophy is to offer real value to its
clients and work with them in close and lasting co-operation that provides
outstanding performance in relation to the maintenance, innovation and expansion of
built-up environments. PTT is recognized and acknowledged for the quality and
reliability of its products and services as well as for the commitment, knowledge and

experience of its dynamic employees.

The company vision is to be one of the most preferred Civil Works Contractor in
South East Asia specializing in earth works, roads constructions and infrastructure
works. The mission is understanding the needs of our clients and deliver the works

on time, of good quality and cost efficient



2.2 Company Profile

As Henry Ford said, “Coming together is a beginning, Keeping together is progress,
Working together is success”. Let’s build a bright future together. We warmly
welcome you to the exciting new world of success in PTT “TOGETHER WE
MAKE IT HAPPEN”

PTT department is an interdependent collection of individuals who work together
towards a common goal and who share responsibility for specific outcomes of our
organization. There are many components to becoming a top performing team, but
we believe in working on highly cooperative relationship. We are committed to
create a relaxed and comfortable atmosphere where members can be themselves and
are engaged and invested in the project work. All team members are encouraged for
relationship building. Each member is responsible to give constructive feedback,
reorganizations, values and utilization of unique strengths of each other. Our team is

tuned on and built upon Trust, Harmonious Cooperation and Solid Teamwork.

“With dynamic Leadership and unwavering Teamwork, we are committed in striving
for more meaningful and measurable success in our near future. See you guys at the
Top of Excellence and progressive Achievement!” a quotation from Ir. Pua Aik

Hong, Chief Operating Officer.

Table 2.1: Staff Percentage by Race

Race Percentage
Bumiputra 63.90%
Chinese 29.00%
Others 7.10 %

(Source: Pembinaan Tetap Teguh Sdn Bhd Website)



2.3 Organisation Chart

The organization are based on the company chart
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CHAPTER 3.0

ROADWORK CONSTRUCTION FOR PROPOSED DEVELOPMENT OF
ELMINA WEST

M | Introduction to Case Study

The project that are ongoing is roadwork construction monitored by the site
supervisor and site engineer. The name of the project is to proposed construction and
completion of main infrastructure works (road, drainage, street lighting, telephone
and ancillary works) for main road to reservoir, suction tank and Elmina Vally -EV5
(part of phase 1A-Parcel 4) for proposed development of Emina West on lot 368,
pt50037 (part of old lot 360), lot 2132, Mukim Sungai Buluh and lot 2685, Mukim
Bukit Raja, Daerah Petaling, Selangor. The sequence of the project is from the earth
work to the layer of pavement. Name of the new road is “Jalan Shorea U15/35A”and
“Jalan Shorea U15/35™ at Elmina West Shah Alam Selangor as in figure 3.1 key plan
and location plan. The project starts from 2 Febuary 2017 until end of November
2019 but had apply extension of time (EOT) no 7 and the project was 90% completed
with total of 10 million ringgit. This study was focused on the roads at EImina West
— EVS5 (part of phase 1A-Parcel 4). The premix work will be complete as well as the
time spent but will depends on the situation surrounding such as weather and

capability of workers.

Figure 3.1: Key plan(left) and location plan (right)



3.2 Factors should be considered in road construction

The principle goal of this underlying period of road construction is to build
up explicit objectives for road network development along with the more general
location needs. There are three factors should be considered in road construction
during my practical training which is location of site or type of soil, machinery and

materials that was used during the construction.
i.  Location of site and type of soil

This project was located at “Jalan Shorea U15/35Aand “Jalan Shorea U15/35™
—EvS5 (Part of Phase 1A-Parcel 4) Elmina West as in figure 3.2. Long ago the site
was located deep in the oil palm plantation by Sime Darby. The location had been
turned into land of development for the future. Therefore, the subgrade had been
compacted to make it stable to withstand the load from above. Throughout the study
the soil had to take a field density test (FDT) and send it to the lab to calculate the

moisture and dry density content.

Figure 3.2: construction site 1 construction site 2

ii. Machinery and Tools

The second factors that are considered in roadwork are the machinery. The
machinery that are used in constructing the road are motor grader, back pusher, soil
compactor, wheel loader and truck. The motor grader as shown in figure 3.3 was
indicate the machine used to create a well smooth, wide-ranging, and level surface.
The machine also named as road grader are used to spread fill and trim the soil. They
consist of a blade which can rotate in a about a sub horizontal axis and can support
below a longitude frame between to the front steering wheels and the back-drive

wheels. The front wheels are usually attached against the back wheels are set in

10



tandem under the motor. The blade is used to trim the soil and motor graders usually

operate in going forward direction.

Figure 3.3: Motor Grader

The next machinery is back pusher as shown in figure 3.4. The back pusher is a
multi-purpose machine mainly for pushing and spreading uneven soil, sand and
crusher run. The machine also can equip angle broom sweeper and it was very

efficient to cleans, polishes, and smooth gravel.

Figure 3.4: Back Pusher

In figure 3.5 below is a road roller. Soil compaction is required for the improvement
of the subsurface and the finish level of a road. Compaction and the surface
smoothness are very important. Basically, the roller drum weight is used for the
compaction of the surface that need to be compacted. The compaction is required
using roller with tires. The wheels are flexible for some vertical movement and that
enables the roller to operate on an unlevel ground surface. After that, the final road

surface finish is obtained using rollers with metal drums.

10



Figure 3.5 Road Roller

Material on site such as crusher run, and sand are carried by truck as in figure 3.6
from material on site using wheel loader as in figure 3.7 to fill the truck with the

material.

Figure 3.6: Truck

Figure 3.7: Wheel Loader

12



Excavator machine are used to dig out surface soil and to make the road level based

on peg form surveyor (figure 3.8 excavator).

Figure 3.8: Hydraulic Excavator

In my observation the previous machinery uses more on subgrade and subbase layer.
On the other hand, machinery and tool that are used for base course are tandem
roller, paver machine, pneumatic-tyred rollers, thermometer and steel rod. As in
figure 3.9 tandem vibratory rollers are usually used to compact paving materials,

such as premix.

AL OPPO F7

Figure 3.9: Tendom Roller

These machines have two steel drums that vibrate. The machine also can be adjusted
to the frequency and amplitude of the vibratory action. Next, is paver machine in
figure 3.10. This machine used to lay pavement on roads as it lays the premix flat
and provide small compaction before it is compact by a roller. In front of the
machine are called paver’s hopper that are receiving stockpile of fresh pavement then

it transfers to auger by rubber belt that are called conveyer. The auger put a stockpile

13



of fresh premix in front of the bucket. The bucket takes the stockpile of material and

spreads it over the width of the road and provides good compaction.

Figure 3.10: Paver Machine

The third machine is the pneumatic-tyred roller as in figure 3.11. The machine gives
squeeze action such as compression to the earth soil. It consists of a base or a
platform. The back of the machine has more wheel then the front. Using water or

sand blasting to increase the self-weight.

Figure 3.11: Pneumatic-Tyred Roller

14



Tools that are used in laying premix are thermometer to check the suitable amount of
heat of premix and steel rod to check the thickness after the premix had been laid as

in figure 3.13 and figure 3.14.

Figure 3.12: Thermometer

Figure 3.13: Steel Rod

15



. Materials

=3
ot o

The common materials that are used in roadwork are crusher run, sand, tack
coat, and premix. In figure 3.14 the crusher run stone is a quarried material that is
crushed to sizes. It has the fines, or dirt, left in it which causes the stones to bind
together which makes it the perfect for road. It is the most strong and good material
that you can use to construct a road. The crushed stone and the dust particle will
naturally stick to one another, forming a strong bond that will prevent pieces from
changing and spreading. In addition, sand are used for levelling the surface in figure

3.13,

Figure 3.15: Sand

16



A layer of tack coat also known as bond coat. It is a light surface of asphalt emulsion

between hot premix layers designed to make a strong sticky bond as in figure 3.16.

Figure 3.16: Tack Coat

As in figure 3.17 premix usually refers to a substance or object which is mixed in an
early stage in the manufacturing. It is something that is mixed or blended from two
or more ingredients or elements before being used. There are two type of premix that
are used in this project which is asphalt concrete binder course (ACBC) and asphalt

concrete wearing course (ACWC).

Figure 3.17 Premix

17



3.3 Methods of roadwork construction.

Every structure starts from ground base to the top or final process. The basic
construction process for building a road is similar for any road. The process begins
with road design, including surveying the alignment, allowing for drainage and
considering the expected volume of traffic and planned development in the area.
Next, the important base layers are completed using graders, back pusher and
compactors, and then the surface layer is applied. The diagram below shows

sequence and layer by layer of road construction.

Base Binder
Sub-grade . Sub-base . . . y—

3.3.1 Sub-grade

Before starting the construction process, site clearance has been done along
the way base on drawing and alignment of peg that had been done by the site
surveyor. Hydraulic excavator in figure 3.18 can dig out current soil to sub-base
level. From the road level to sub-base are about 0.540-meter follow with another
layer on top of the sub- base. The thickness of the road depends on the width. In my

case study the width of the road are 7.3 meters.

Figure 3.18: Hydraulic Excavator

18



With the help of back pusher machine can push away the soil after hydraulic

excavator dig out unwanted level of soil as in figure 3.19.

Figure 3.19: Back Pusher

The process of removing the soil are also used motor grander. The motor grander
machine (in figure 3.20) was used to create a smooth, wide-ranging, and level
surface. The machine consists of a blade which can rotate in a circular arc to make it

easier to level the ground. It spread the soil and then flattens the uneven soil.

Figure 3.20: Motor Grander

After achieving the required level of sub-grade, the roller drum weight in figure 3.21
is used for compression of the surface to be compacted. The compaction of soil needs
to strengthen the bond of the soil. The machine also pushes away some moisture
content in the soil. Only machine operator is being used to construct the road. To
construct the sub-base also depends on the weather. If its rain the sub-base need to be

dry by natural sunlight due to high moisture content in soil. Then roller drum had to

compact back after drying the surface.
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Figure 3.21: Roller Drum
There will be field density test (FDT) for sub-grade after the compaction of soil. The

purpose of the test is to calculate the moisture content and density of sub-grade after
compaction. In calculation to pass the test is 95% above then the next layer of sub-
base can be lay. If the test failed, then the sub-grade needs to be compact again.
During the test an eyewitness from consultant sir Azamie and site supervisor is

needed has shown (in figure 3.22) while the test is taking by the workers.

Figure 3.22: Eyewitness from Consultant

The test will be taking the sub-grade sample consist of soil and sand by Truth Testing
company and send it to the lab. The sample of the test should be more then tree or
four due to the area of the sub-grade that had been compact. There will be tree to
four data shown the result of the soil moisture where the soil had been taken in figure
3.23 below. The consultant should sing the document after the test had ended for

approval.
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Figure 3.23: Result of Soil Moisture Data from TRU Testing

3.3.2 Sub-base

After sub-grade had been well compacted, the next layer is sub-base. The
process of this layer is almost the same as the sub-grade. The material for this sub-
base is the sand or granular. From the stockpile to the construction site are carry with
truck that are fill using wheel loader. Sand in meter square are cost 6 ringgits. The
truck also dumps the granular evenly on the sub-grade. Next, back pusher shown in

figure 3.24 play the role of spreading the granular with 100 mm thickness.

Figure 3.24 Back Pusher Spreading Granular
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The thickness can check from the existing layer of soil and the surface of the sub-
base. In my observation, roller drum does not need to be compact this sub-base as it

will compact with base course.

3.3.1 Base Course

If there is a sub-base course, the base course is constructed directly above this layer.
Typical base course thickness also depends on the width of the road. In my case
study the thickness of the base course is 375 mm thick of crusher run. Crusher run in
meter square are cost 20.70 ringgit. The method for laying the crusher run is the
same method as sub-base. After the crusher run had been spread in figure 3.25, the
base course was compacted by the roller drum to ensure the strength of the base that

can support a heavy load for vehicle.

Figure 3.25: Spreader Crusher Run

After the compaction there will be three type of test on base course which is Field
density test (FDT), California bearing ratio (CBR), Thickness inspection of crusher
run. California bearing ratio test is a penetration test used to evaluate the subgrade
strength of roads and pavements. This is the most common technique for the
structure of adjustable premix. Based on my understanding the CBR test is needed to
see the pressure that can be taken by the surface of crusher run. There are two
pressure meters consist of the pressure that impact on surface and a meter reading of
the surface that bounce back pressure to the surface layer. The ratio at 2.5 mm
penetration is used as the CBR. In some cases, the ratio at 5 mm may be better than

that at 2.5 mm. If this occurs, the ratio at 5 mm should be used. The CBR is a
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measure of resistance of a material to penetration of a standard plunger under

controlled density and moisture conditions as shown in figure 3.26

y, |
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Figure 3.26: California bearing ratio (CBR)

Next, As the field density test is also same test method in sub-grade earlier, but the
sample will be different which is crusher run will be test the density and moisture

content as shown in figure 3.27.

Figure 3.27: Field Density Test

The Third test is thickness inspection of crusher run. In this test sub-base was
excavate at four or five point to measure the thickness of crusher run that had been
laid as shown in figure 3.28. Lastly laid some tack coat. The report of the thickness

also needs to be collected. Data of the report also need to be four check point.
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Figure 3.28: Excavate and Measure The Thickness of Crusher Run

Figure 3.29 Thickness Data Report
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3.3.2 Binder Course

Typical premix pavements consist of two premix layers which are
installed successively. The fresh premix will be tested the temperature by using a

thermometer in figure 3.30.

Figure 3.30: Premix Temperature Test

Steel rod are used to check the thickness of the premix before setting out the

thickness level and after laying the premix at the paver machine (in figure 3.37).

Figure 3.31: Premix Thickness Test
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Choosing a suitable binder for the layer is highly important for the whole road
structures. Paving a very thick base and a very thin wearing course at standard
speeds on the capability of the compact paver machine. A large amount of base
course mixture was be placed to the required cross-section line and level. In

figure 3.32 fresh premix transfer to in front of paver machine.

Figure 3.32: Fresh premix transfer to Paver Machine

Paver’s hopper that are receiving stockpile of fresh pavement then will transfer to
auger by conveyor. The auger places a stockpile of material in front of the
bucket. The bucket takes the stockpile of material and spreads it over the width of

the road and provides compaction as shown in figure 3.33 below.

Figure 3.33: Spread Premix

Next after laying the premix, tandem roller shown in figure 3.34 are used to
compact the premix the thick layer was initially rolled with low static load, then
compacted four times with vibration and high load and finally smoothed.

Compaction forces into the soil. Initial compaction on a road project is done
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using a drum roller, which can achieve higher compaction density to the pads

having less surface area.

Figure 3.34: Tandem Roller Compacting Premix

Next as shown below figure 3.41 the machines are a pneumatic tyre roller are
being used. These rollers consist of two rows front and back of pneumatic tyres
that overlap, and the flexibility of the tyres provides squeeze actions that cover
the surface and with some vertical movement of the wheels, enables the roller to
operate effectively on unstable ground. Once the soil base is flat the pad drum
compactor is no longer used on the road surface. The roller can be a simple drum
with a handle that is operated by one person. Another worker is used to cover
some hole after the premix is being laid. They are only use shovel to scoop some

premix and cover the uneven area.

Figure 3.35: Pneumatic Tyre Roller Compact for Final Finishing
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CHAPTER 4.0

CONCLUSION

4.1 Conclusion

The research about roadwork had properly taken and were located at Shah Alam,
Selangor. In process of investigation, there are step by step to make road
structure begin with the sub-grade until the thin layer of wearing course in
method of study. Every layer of material must compact make the surface strong
to support in the upper load. There are several methods that are uniquely different
from theory which is the different type of layer in road depends on the location of
the construction. Method of making the roadwork are the same but some road has
different type of layer such as highway and residential road. In theory dose not
teach about test that was taken such as the field density test, California bearing
ratio, crusher run inspection and quarrying test. All the layers must insert and
install properly according the required standards. Therefore, the lifespan of the
road will become much better or as much as predicted then it can bear all the load
according the strength of the road. From this study, also can be concluded that
roadwork is also have the method structure to construct with safety and detail of
each installation had been made. The users also have realized the importance of

the conditions of the road and safety.
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