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SULIT ' DCC3113 { HIGHWAY & TRAFFIC ENGINEERING

SECTION A : 50 MARKS
BAHAGIAN A : 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) structured questions. Answers ALL questions.
ARAHAN :

| Bahagian ini mengandungi DUA (2} soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1
(a) Transportation is part of infrastructural development of a country. List FIVE(5)
main structures in-transportation.
Pengangkutan adalah sebahagion daripada pembangunan infrastruliur sesebuah
negara. Senarailkan LIMA (5} struktur wtama penganglkutan.
[10 marks]
[10 markah)

(b) Good planning must have a standard policy. Describe briefly the general policy of
transportation planning.
Perancangan yang baik mesti mempunyai-dasar piawaian. Terangkan dengan ringkas
dasar umum perancangan pengangkutan.
[15 marks]
{15 markah]
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SULIT R DCC3113 : HIGHWAY & TRAFFIC ENGINEERING

QUESTION 2
SOALAN 2

(a) State FOUR (4) types of At Grade Junction.
- Nyatakan EMPAT (4) jenis. per&impangan searas.
[4 marks]
[4 markah)

(b) Describe briefly the following terms of traffic light circulation phase design:-
Terangkan dengan ringkas terma-terma fasa rekabentuk peredaran lampu isyarat yang
berikut:- >

i Lost Time / Masa Hilang

ii. Cycle Length / Panjang Kitaran

iii. Inter Green Period / Masa Antara Hijau

[6 marks]
[6 markah]
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SULIT - DCC3113 : HIGHWAY & TRAFFIC ENGINEERING

é.u

CLO1 | {c) A two phase traffic light system will be installed intersection in town A. The actual

C3 flow volume, (Q) and saturation flow, S are shown in Table Al.
Satu system lampu isyarat 2 fasa akan dipasang di persimpangan Bandar A. Isipadu

aliran (Q) dan aliran tepu (S) persimpangan adalah seperti dalam Jadual A1.

Table Al / Jadual Al
ARM/ LENGAN North/ | South/ East / West /
(peu/hr) Utara Selatan Timur Barat
S
(Saturation Flow/ :
Aliran Tepu) | 1885 1885 1845 1845 .
(peu/hr)
Q (Actual Flow /
Aliran Sebenar) 600 500 500 300
(pcu/hr)

Based on the data, calculate the following:
Berdasarkan data tersebut, kirakan data yang berikut:

i. Optimal cycle time, Co

Masa kitaran optima, Co-

1. Actual green time, G

Masa hijau sebenar, G

Assume / Anggap:
Inter-green time / Masa antara hijau = 4s
Amber time / Masa kuning = 3s
Loss time / Masa hilang =2s
[15 marks]
[15 markah)]
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SULIT DCC3113 : HIGHWAY & TRAFFIC ENGINEERING

SECTION B : 50 MARKS
BAHAGIAN B ;: 50 MARKAH

INSTRUCTION:

This section consists of FOUR (4) Structureé questions. Answer TWO (2) questions only.
ARAHAN:

Bahagian ini mengandungi EMPAT (4) soalan berstrukiur. Jawab DUA (2) soalan sahaja.

QUESTION 1

SOALAN 1

(a) It is very important to understand the actual function for each layer of pavement.
Explain briefly the surface layer function.

Adalah sangat penting untuk memahami fungsi sebenar setiap lapisan turapan.

Terangkan dengan ringkas fungsi lapisan permukaan.

[Smarks]
15 markah)
(b) Sketch clearly the flexible pavement structure including relevant coating.
Lakarkan dengan jelas struktur turapan lentur berserta salutan yang berkaitan.
{ 10marks]
[10 markah)
(c) Compare the differences between flexible pavements and rigid pavement.
Bandingkan perbezaan antara turapan lentur dengan turapan tegar.
{ 10marks]
[10 markah]
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SULIT PCC3113 : HIGHWAY & TRAFFIC ENGINEERING

P
QUESTION 2
SOALAN 2
ng?’ (a) Road constructions are not complete without road furnitures.
Explain briefly FIVE (5) functions of road furniture.
Tidak lengkap pembinaan jalan raya jika tidak dipasang perabot jalan.
Teranghkan dengan ringkas LIMA (5) fungsi perabot Jjalan.
a [5 marks]
15 markah}
(b)  Hlustrate the traffic conflict at four leg junction. "
Cg(3)2 Hustrasikan konflik lalu lintas pada persimpangan empat.
' ; (10 marks]
[ 10 markah]
(©) (i) The whole weight of a lorry is 260 kN and is channelled through three
Czégz " axles which are 100kN, 90kN and 70kN. Illustrate the arrangement and
weight of each axle in the sketch. Then calculate the equivalent factor, e.
Berat keseluruhan sebuah lori ialah 260 kN dan disalur menerusi tiga
gandar iaitu 100kN, 90KN dan 70kN. lllustrasikan susunan dan berat tiap-
tiap gandar itu dalam lakaran. Selepas itu kirakan faktor kesetaraan, e.
[6 marks}]
[ 6 markah]
CLO2 (i) Refer to Question c(i), if the lorry have a single axle, calculate the
2 equivalent factor, €.
Berpandukan Soalan c(i), jika lovi mempunyai satu gandar, kirakan fakior
kesetaraan ,e. ‘
4 m.é,rks}
[ 4 markah]
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QUESTION 3
SOALANS3

&
a) Identify FIVE (5) materials used in the construction of road base layer.

Kenalpasti LIMA (5) bahan yang digunakan dalam pembinaan lapisan tapak jalan.
[5 marks]
{5 markah]

CLO2 |b) Table B3 shows the test results of Marshall Trial Mix with different bitumen contents.
C4 * Calculate and complete the data on the attached appendix.
Please attach this table (Table B3) with Answer Script Book.
Jadual B3 menunjukkan keputusan ujian Marshall Trial Mix dengan kandungan
bitumen yang berbeza. Kira dan penuhkan data pada helaian lampiran. =
Sila lampirkan jadual ini (Jadual B3) bersama skrip jawapan. :
[10 marks]
[10 markah)

CLO2 |¢) Compare FIVE (5) characteristics of bitumen and tar.

C5 Bandingkan LIMA (5} ciri-ciri bitumen dan tar.

[10 marks]
[10 markah]
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SULIT DCC3113 : HIGHWAY & TRAFFIC ENGINEERRING

QUESTION 4
SOALAN 4

a) Identify FIVE (5) purposes of {raffic management.
Kenalpasti LIMA (5) tujuan peﬁgurusan lalulintas

| |5 marks]

[5 markah]

b) List FIVE (5) advantages and FIVE (5) disadvantages of providing a one-way road

gystem. .
Senaraikan LIMA (5) kelebihan dan LIMA (5) kelemaham penyediaan sisteni jalan
sehala.
[10 marks]
110 markah]

¢) Pavement maintenance includes all the methods and techniques used to restore or
maintain a specified level of service and to prolong pavement life by slowing its
deterioration rate. Describe clearly TWO (2) categories of road mainienance in
Malaysia with at least THREE (3) examples for each category.
Penyelenggaraan turapan termasuklah semua kaedah dan teknik yang digunakan untuk
mengembalikan atau mengekolkan tahap perkhidmatan jalan supaya jangka hayat
turapan lebih panjang serta dapat memperlahankan kadar kemerosotan turapan.
Terangkan dengan ringkas DUA (2) kategori penyenggaraan jalan di Malaysia beserta
dengan sekurang-kurangnya TIGA (3) contoh bagi setiap kategori.

i. Routine Maintenance / Penyelenggaraan Rutin
ii. Emergency Maintenance / Penyelenggaraan Kecemasan

[10 marks]
[10 markah]

-SOALAN TAMAT
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LAMPIRAN DAN FORMULA

DCC3113 — HIGHWAY AND TRAFFIC ENGINEERING

INTERSECTION DESIGN
S=525W ORS=160W

=

L=X1+3( ~ k)

L5L+5
Cg =

1-¥
it
Bphase = {Co—L) (Z?“;,EE)

Gphase = Hphase * I-k

oo oo

™M

FLEXIBLE PAVEMENT DESIGN

Vo = ADT X 365X({Pc/100) x Directional
Ve = Vo[1+r]"-1)/r
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PAVEMENT DESIGN FORMULA

~ Table 3.1 Guide for Equivalence Factox
percentage of selected '
heavy goods vehicles® 0-15% 16-50% | 51-100%
Tyﬁé of road - local | trunk
E@i‘?ﬂl&ﬁ@ﬁ Factor 1 0d 2.0 3.0 3.7

Table 3.2 Maximum Hourly Capacity under ideal
@nditﬂ.@m

Road Type

Passenger ?eﬁiéie“:éﬁits per hour :

Multi lane:

2000 per lane

Two lanes (tothways)

Three lanes {tothways)

2000 total Fof BoChways

4000 total for ;m:iaways

........

Table 3.3 Usrriagavay Boadvsy Radustion Factor

Tahle 3.4 Traffie faduction Faetor

Careiageway Width Shouider Wdth Type of Tert ain Pactort
0.60m | 1.50m | 1.23a | 1.008 ————
7 5 vo0 | o7 | ooas | 0.0 Flat T = 100/(100+Pc) z:)
7.0m 0.88 | 0.8 | 0.83 | 0.7 Tolling s 100/(10042Pc)
6..0m. 0.81 | 0.78 | 076 | 073
. Hountainous T a 100 100+5P¢)
5.0m o2 | o0 1 oow7 | 0.84




Table 3.5

Strueturs i Layer--Cosfficlents

Couponans Type of Layar Proparfy Coafficient
Renring snd Asphait 1.00
Biader Course Cancrate i
Denge Type l:8tablliny] .
Birusdvous 7 &00 g .80
Macadam
Typa 2:Scahliity
> 500 kg 0.93
Base Comst nesntinad
Gourae Stald lzed Couwpressiva :
strength(7 days) Q.45
30-40 kg/em2 .
Hechanleally ' '
Stabilized CBR 3 80Z 0.52
erushed
agaragate
Sand,latarite .
2EE, cBa 2 20% .23
Subbase Grushed OBR 3 30% - 0.25
agEregate
Coment
Statd ldved CRR 3 602 .28 f

Table 3.6 Minieoum Layer Thicknass

¥

Minimem thickness

iype of layer
Yearing ‘(:nuzaa 4 em
Ainder Courge S em
Bizuninous 5em
Base Course Wet Mix 10 em
Cement treated? 10 en
Subbage Granular 10 en
Couvxae .
Cement trested ‘15 om
Table 3.7 Stam.!ard & Conptraction Leyar Thickoass Table 3.8 Minlous thickuess of Bituminous Layer -
Type of layax Feentand | Ouz Layer T ?obital t.isickmgs of
tuminous
Yearing covrse 45 an 5 om adcatin
Binder consse 510 om 510 on ¢17.5 em 5.0 en
situninows | 520 513 em 10
. Pase Yot mix 10420 cu | 10-15 em 17:5 = 2.3 e ade
{ougee
Cement treated | 10-20 e 1020 em B.0-9.5en 150 cm-
Subbage Grawulez | 10-30 am | 10-20 cm '
Couxae '
Coment treated { 15-20 e ) 10-26 o » 0.0 e 175 ca
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Fable 4.1: Conversion Factors to P.C.1U'%

{Source Arahan Teknik (J alan) 8/46)
Type of Eguivalent Value in P.C.U%
Vehicle .
Urban Ruyrnl Round About | Traffic Signal
Standards Standards )
Passenger Car 1.00 1.00 1.00 1.00
Heavy 2.00 3.00 2.80 1.75
= yehicles
Buses 3.00 3.00 280 2.25
Motdmycle 0.75 1.00 0.75 0,33
Bieycle 0.33 0.50 .50 0.20
Table 4.2 : Saturated flow Determination
Broad accessroad | 3.00 | 3.50 | 400 | 450 | 5.00 | 5.30
{m) . _
Saturated flow 1850 1875 1975 2175 2550 2900
(uk.p/hour) o
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