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The information provided in this book is designed to
provide helpful information on the subject discussed. The
contents including examples, images, and references are
provided for informational purpose only. Any opinions
expressed in this presentation constitute our judgement at
the time of issue and are subject to change. We believe that
the information contained in this presentation is correct and
that any estimates, relying on anything contained in or
omited  opinions, conclusions or recommendations are
reasonably held or made as at the time of compilation.
However, no warranty is made as to their accuracy or
reliability (which may change without notice) or other
information contained in this presentation. To the
maximum extent permitted by law, we disclaim all liability
and responsibility for any direct or indirect loss or damage
which may be suffered by any recipient through relying on
anything contained in or omitted from this presentation

DISCLAIMER



Muhammad Muzani Muhd Kelana  
Nurul Ain Nabilah Mohd Zakri 

Ainul Haezah Noruzman 
Department of Civil Engineering

Polytechnic of Sultan Salahuddin Abdul Aziz Shah

The book is compulsory to use when using the SMHiTRA
application especially for third semester students. The books
contains method to install software that will be used to develop
SMAHiTRA applications and how to use the SMAHiTRA
application

Happy learning and good luck !

PREFACEPREFACEPREFACE
Assalamualikum w.b.t and greeting to all

It gives us a great pleasure to release the first edition of this
book as a main reference for student who are enroll in Diploma
of Civil Engineering program especially  in subject of highway
and traffic DCC30103. 
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CHAPTER 1 : ATJ
form  2013 

3



        This manual on the design of
flexible pavement structures aims to
provide JKR and consultants engaged
in pavement engineering projects in
Malaysia with a uniform process of
designing pavement for all classes of
traffic. This manual is based on proven
validated pavement design
technologies; it builds on past JKR
practice and experience and on design
methodologies that have been
successfully used in other countries
over the last twenty years. 
       The design approach recommended
in this manual combines improved
design development data and
mechanistic method of analysis into a
single tool that is presented in the
form of a catalog of pre-designed
pavement structures. 

INTRODUCTION OF ATJ
FORM 2013
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CHAPTER 2 :
JUNCTION DESIGN 
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       A road junction is a location
where vehicular traffic going in
different directions can proceed in a
controlled manner designed to
minimize accidents. In some cases,
vehicles can change between
different routes or directions of
travel. An intersection is a road
junction where two or more roads
either meet or cross at grade (they
are at the same level). 
           Such a road junction may also
be called a crossroads. At grade
intersections present a driver with
several points of conflict with other
vehicles. The aims of intersection
design are to improve traffic flow and
reduce the number of accidents.

INTRODUCTION OF
JUNCTION DESIGN 
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3.1 INTRODUCTION OF3.1 INTRODUCTION OF3.1 INTRODUCTION OF
SMAHITRASMAHITRASMAHITRA

     SMAHiTRA application is an application used in highway and traffic
subjects registered under DCC  30103. This subject is registered in semester
3 as a civil engineering major subject. This app is a device that helps students
perform the calculations found in this subject. The calculation topics
involved are topic 5 and topic 7, namely the 2013 ATJ form and Junction
Design. 

     The function of SMAHiTRA was created to help students make
calculations more quickly and accurately. Therefore students can save time
and make it easier for students to understand the sub-topics taught. In
addition, these apps also display notes that will help students in the
calculations to be done. Accordingly, students do not need to open books or
notes to make references
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Title :Smart application highway and traffic ( SMAHiTRA)  
Aim : The goal of creating this SMAHiTRA application is to help student
learn more effectively. 
Objective of smahitra apps: 
1) To produce smart application (SMAHiTRA) for students effective
learning
2) To evaluate student performance using smart application ( SMAHiTRA) 
3) To determine the statisfaction among student using smart application
(SMAHiTRA) 
Advantages of smahitra:
 1) Helping students can easily understand how the calculation are done
 2) Helping students to speed up the calculation process 
3) The application is simple to use and quick to load.



3.2  METHOD TO INSTALL SOFTWARE TO DEVELOP SMAHITRA
APPLICATION  

First  download the java
script 

1.

2. Open the google and
search for JAVA DOWNLOAD   
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3.   Click on the page and   
click on the red button
to download java in the

deviced used 

4.  Java that has been
downloaded will be

stored in the file
section
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5. Then, we need to
click on the

downloaded file to
download the file in

the java

6.  When finished
downloading go to the
next step which is to

download Java se

7. Click to enter
page jdk 17



11

8.  Click download on
x64 installer

 

9.  Then, we need to
upload android

studio

10.  Click the
download button to
download android

studio into the
device

11.  After finishing
downloading android

studio will be saved in a
file
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12. Click on the android
studio file for running

and download the file on
the inside

 

13.  Click next button
to continue

downloading android
studio

14.   When finished
downloading it will

continue to bring to the
front page of android

studio

15.   After that,
download the flutter

framework to complete
the coding work
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16.   Click on the
website to download

the software
 

17.  After entering the
website, click on the blue
button to download the

flutter framework

18.  When finished
downloading it will be

saved in the file section
on the dekstop 

19.  Open the file and
click on the happy bin to

see the data in the file
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20.  Copy the address
in the bin file

 

21.  Then go to the search
section and type env and
click on edit environment
variables for your account

22.  Next, Click on the
edit button 

23.   Then paste the
address that was copied

earlier
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24.  Then go to the search
section again and type cmd
and click on the command

prompt
 

25.  Type flutter to test
whether flutter has been
installed in the device or

not

26.  If the word flutter
'run' is written then

flutter is fully
downloaded 

27.   Finally, when
complete downloading to
the three devices we can

start the coding work



3.3 How to use SMAHiTRA applications 

• This is the main display
after opening the SMAHITRA

application

• Before logging in you
need to register first

• Enter your email, phone
number, name and

password to register
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• After completing the
registration you can log in by

entering the email and
password that has been

registered

• If there is the word
success after logging in,

then the registered
account is valid

• There are 2 types of
calculations that can be used,

namely subgrade category
calculations and traffic design
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• After completing the
registration you can log in by

entering the email and
password that has been

registered

• If there is the word
success after logging in,

then the registered
account is valid

• There are 2 types of
calculations that can be used,

namely subgrade category
calculations and traffic design
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• For sub-grade strength calculation you
need to enter the value of average daily

traffic (ADT), percentage of cv (Pcv),
load equivalance factors of applicable
vehicle class (LEF), lane distribution

factors (L), and terrain factor (T)

• Get the value of ESALy1 and
need to enter the design period
and annual growth rate to get

the value of TGF

• Then, get the type of traffic
category and the value of design
traffic over 20 years (ESALdes)

multiplied by ESALy1 x TGF
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• CBR mean value, CBR standard
deviation and probability 85%

(normal deviate) must be stated
to obtain the characteristic CBR

value used for design

• Finally,  get a CBR % value
and a sub grade category
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• For design traffic calculation,
this application provides

calculation for phase 1 and phase
2

• For phase 1 - Enter the optimum
cycle time (CO), actual green time

phase 1 (G1 = H) and amber time
(K)

• Press next and get the time
value on the red, yellow and
green color traffic lights on

phase 1 diagram
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• Then, press the home button
and press on the time phase

diagram (phase 2)

• Then enter the
intergreen value 2 (I2) and

amber time (K)

• Press the next button and
also enter the values   of

actual green time phase 2
(G2), amber time (K) and ℓ
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• Finally the time for each
traffic light color will be

shown in phase 2 diagram
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EXERCISE 

 
QUESTION 2

QUESTION 1

 
A road with asphalt concrete base has a surface  width of 7.0 and road
shoulder of 1.25m is to be built as the main road in a residential area of flat
terrain. Design a road pavement for Three or more lane highway with an
average daily traffic 7000 veh/day. The rate of traffic growth is 6%. The
percentage of commercial vehicles is 20 %. Design a flexible pavement by
employing the JKR Malaysia Design Method  for the road. The road design
life is 25 years. FIND THE Esaly1 IN DETERMINE DESIGN TRAFFIC.

                                                    

A road granular base has a surface width of 7.0 and road shoulder of 1.25m is
to be built as a main road in a rolling terrain. Design a road pavement for
Three or more lane highway with an average daily traffic 5000 veh/day. The
rate of traffic growth is 8%. Percentage of commercial vehicle is 15 %. Design
a flexible pavement by employing the JKR Malaysia Design Method for the
road. The road design life is 15 years. Find the sub grade category.
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EXERCISE
QUESTION 3 

A road with stabilised base has a surfacewidth of 7.0 and road shoulder of
1.25m is to be built as a main road in a rolling terrain. Design a road
pavement for two lane highway with an average daily trafficof  6000
veh/day. The rate of traffic growth is 7%. Percentage of commercial vehicle
is 13 %. Design a flexible pavement by employing the JKR Malaysia Design
Method for the road. The road design life is 10 years. Find the pavement
structures

QUESTION 4

Design a road pavement for a TWO(2) lane highway with an average daily
traffic of 5000 ,17% of commercial vehicle with un-laden weight > 1.5 tons.
The following . additional project related information is available:
 
PCV                      = 17%
Lane Distributor Factor ,L   = 1.0 (one lane in one direction)
Terrain factor, T       = 1.0 (Flat)
Design life                  = 20 years
Annual Traffic Growth   = 4.0%
Pavement Type = Granular base
FIND THE TRAFFIC CATEGORY
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EXERCISE 
QUESTION 5 

Design a road pavement for a ONE(1) lane highway with an average daily
traffic  of 450 ,17% of commercial vehicle with un-laden weight > 1.5
tons. The following . additional project related information is available:
 
PCV     = 17%
Lane Distributor Factor ,L  = 1.0 (one lane in one direction)
Terrain factor, T   = 1.1 (rolling)
Design life     = 30 years
Annual Traffic Growth  = 7.0%
      Pavement Type = Asphalt concrete base
Find the total growth factor (tgf)



Lane Group  North South East West

Veh/hr
Motor
cycle

300 670 550 220

(Kend/j) Car 60 100 70 60

 Lorry 50 40 40 50

 Bus 45 35 45 40

Lane width (m)  4 4 3.5 3.5

(JUCTION DESIGN)
EXERCISE 1
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EXERCISE 

Assume:
Amber time, k = 3s

Intregreen Time, I  = 5s
Lost time, I =  2s

Given PCU conversion:
Motorcycle = 0.33

Car  = 1.00
Lorry = 1.75
Bus  = 2.25

Design a two phase traffic signal to accommodate the
flow of traffic in that junction.

 
 



PHASE NORTH SOUTH EAST WEST

ACTUAL
FLOW, Q (Pcu)

550 500 800 850

SATURATED 2400 2000 2500 3000

 
The North – South movement, the intergreen period and lost time for

starting and ending movement is 10s and 3s. For East-West, intergreen
period and lost time is 9s and 2s. Assume amber period for both phases

is 3s. Based on Table 1, determine:
i) Total time loss

ii) Optimum time cycle
iii) Effective green time for each phase

iv) Actual green time for each phase
Yellow time = 3s
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EXERCISE 



•Traffic flow direction (pcu/hr) and entry space lane width W (m) for a
signalized junction given in the figure below. Design the traffic signal system
for this at grade junction.Assume:-

Integreen period for N-S = 4 sec and E-W = 8 sec
Amber period for both phases is 3 sec
Lost time per phase is 2 sec 

 
 
 

EXERCISE 3
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EXERCISE 



The North – South movement, the intergreen period and lost
time for starting and ending movement is 10s and 3s. For
East-West, intergreen period and lost time is 5s and 2s.
Assume amber period for both phases is 2s. Based on Table
1, determine:
 i) Total time loss
 ii) Optimum time cycle
 iii) Effective green time for each phase
 iv) Actual green time for each phase
 Yellow time = 3s

 
 
 
 
 

EXERCISE 4
 
 

PHASE NORTH SOUTH EAST WEST

ACTUAL
FLOW, Q (Pcu)

550 500 800 950

SATURATED 3000 2050 2000 3000
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EXERCISE 



LANE
GROUP 

 NORTH SOUTH EAST WEST

Veh/hr motorcycle 300 670 550 220

Veh/hr passenger car 60 100 70 60

Veh/hr lorry 50 40 40 50

Veh/hr bus 45 35 45 40

Lane
width (m)

 4 4 3.5 3.5

EXERCISE 5
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EXERCISE 
The peak hour volumes was observed for the unsignalized 4 legs
junction on Jalan Sultan Idris Shah, Ipoh and tabulated in the Table
below. Design a two phase traffic signal to accommodate the flow of
traffic in that junction

 

Given PCU conversion:
Motorcycle = 0.33 pcu

Passenger car = 1.00 pcu
Lorry = 1.75 pcu

Bus = 2.25pcu
 

Assume:
Amber Time, a:b3 sec

Intergreen Time, I: 5 sec
Lost Time, l: 2 sec



APPENDIX 
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ANSWERANSWERANSWER
EXERCISE ATJ FORM 2013 

QUESTION 1 
 ANSWER = 1.32349 MILLION

QUESTION 2 
ANSWER = SUB GRADE CATEGORY 2

QUESTION 3 
Answer = BSC : 50
                 STB 1 : 120
                 GSB : 200
                 BC/BB : 150

QUESTION 4 
ANSWER= TRAFFIC CATEGORY 5

QUESTION 5 
Answer = 94.56



ANSWERANSWERANSWER
JUNCTION DESIGN 

 
 

Time phase 1 - 
Green time = 10 s
amber time = 3 s
Red time = 18 s

 
 

Phase 2 -
Red time 1 = 15 s
Amber time = 3 s
Green time = 11 s

Red time 2 = 2s
 

 
Exercise 1 Exercise 2

 
Time phase 1

Green time = 25 s
Amber time = 3 s
Red time = 47 s

 
Time phase 2

Red time 1 = 41 s
Amber time = 3 s
Green time = 31 s

Exercise 3
 

Time phase 1
Green time = 34 s
Amber time = 3 s
Red time = 50 s

 
Time phase 2

Red time 1 = 43 s
Amber time = 3 s
Green time = 41 s

Exercise 4
 

Time phase 1
Green time = 32 s
Amber time = 2 s
Red time = 48 s

 
Time phase 2

Red time 1 = 41 s
Amber time = 2 s
Green time = 39 s

Exercise 5
 

Time phase 1
Green time = 10.24 s

Amber time = 3 s
Red time = 17.76 s

 
Time phase 2

Red time 1 = 17.24 s
Amber time = 3 s

Green time = 10.76 s
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