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CLO2

SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING

SECTION A: 50 MARKS
BAHAGIAN A: 50 MARKAH

INSTRUCTION:
This section consists of TWO (2) subjective questions, Answer ALL the questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan subjektif. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) Road pavement defects that occur after several usage is influenced by traffic
load, weather and maintenance. Determine the maintenance method for road
pavement defect in the situation as Table Al(a) below:

Kecacatan permukaan jalan berlaku setelah penggunaan yang di sebabkan
oleh beban Irafik, cuaca dan penyenggaraan. Tentukan kaedah pembaikan

kecacatan permukaan jalan dalam situasi seperti Jadual Al(a) di bawah:

Table Al(a) / Jadual Al{a)

Site / Tapak Defect Situation / Keadaan Kecacatan

Site A Heavily cracked and broken surface

Tapak A Permukaan retak dan pecah

Site B - | Lost stability and strength

Tapak B Kehilangan kestabilan dan kekuatan

[10 marks]
[ 10 markah)
2
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SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING

(b) As an engineer, you required to recommend the pavement thickness for a two
lane highway projek using ATJ 5/85 design method (2013 REVISION) based
on the following data:

s Average commercial vehicle per day per direction of 500 vehicle, 15%
of which are commercial vehicles with an un-laden weight > 1.5 tons.
¢ Annual traffic growth = 15%
¢ Design life =20 years
e Terrain: Flat
¢ Result from subgrade testing:
-CBR Mean =20%
-CBR Standard Deviation = 6.0%
-Probability 85% (Normal Deviate = 1,00}

Based on requirement above, recommend the design thickness.

Sebagai seorang jurutera, anda dikehendaki mencadangkan ketebalan
turapan jalan rava untuk lebuh raya dua lorong mengunakan ATJ
5/85(Pindaan 2013) berdasarkan data yang diberi:
o Purata lalulintas harian searah 500 kenderaan , 15% daripadanya
adalah kenderaan komersial dengan berat yg tidak di pikul > 1.5 tan.
o Pertumbuhan lalulintas tahunan = 15%
o Havat reka bentuk = 20 tahun
o Faktor muka bumi = Rata
o Keputusan ujian subgred:
-Purata CBR = 20%
-Sisihan piawai CBR = 6.0%
-Kebolehpercayaan 85% ( sisihan normal = 1,00}
Berdasarkan keperluan di atas, cadangkan ketebalan turapan rekabentuk .
[15 marks]
[15 markah]

SULIT



SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING

QUESTION 2
SOALAN 2

CLO2 |(a) Road accidents gives traumatic effects on victims. Explain briefly THREE (3)
factors that cause road accidents.

Kemalangan jalanraya memberi kesan trauma kepada mangsa kemalangan.
Terangkan dengan jelas TIGA (3) faktor yang menyebabkan berlakunya

kemalangan jalanraya
[10 marks]

[10 markah)

CLO2 (b The 2-phase traffic signal will be installed at the crossroad intersection and the
traffic flow is shown in the table below. Given, Intergreen Interval (I)- 4
seconds, Amber (a)- 3 seconds and Lost Time (£)- 5 seconds. Estimate the
time phase diagram for each phase based on data collection of traffic flow as
in the Table A2(b) below.

Satu lampu isyarar dua fasa akan di letakkan di satu persimpangan dan data
aliran trafik di tunjukkan seperti di dalam jadual di bawah. Di beri masa

antara hijau (I)- 4 saat, masa kuning (aj- 3 saat dan masa hilang (£)- 5 saat.

Anggarkan masa setiap fosa berdasarkan data aliran trafik yang ditunjukkan
daiam Jadual A2(b) di bawah,
Table A2(b) / Jadual A2(b)

Pl Hi

“Actual flow.Q (powhr) | 780 | 550 | 980 | 700
Aliran Sebenar,Q
(ukpyj)

Saturation flow,S 3,675 3,675 3,938 3,938
(pcu/hr)
Aliran Tepu,S (ukp/j)

[15 marks]

[15 markah]

sSULIT
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SULIT

DCC30103: HIGHWAY & TRAFFIC ENGINEERING

SECTION B: 50 MARKS
BAHAGIAN B: 50 MARKAH

INSTRUCTION:
This section consists of FOUR (4) subjective questions. Answer TWO (2) questions

only.

ARAHAN:
Bahagian ini mengandungi EMPAT (4} soalan subjektif Jawab DUA (2) soalan

sahaja.

QUESTION 1
SOALAN 1

(a)

(b)

Traffic is generally defined as the movement of vehicles, ships, persons,
animals, and goods in an area, along a street, through an air route or over a
water route. Explain the meaning of Traffic Engineering.

Trafik ditakrifkan sebagai pergerakan kenderaan, kapal, orang, haiwan dan
barangan dalam kawasan, di sepanjang jalan, melalui lorong udara, atau di

atas laluan air. Terangkan maksud Kejuruteraan Trafik

[5 marks]
[5 markah)

Other than aggregates, bifumen also plays an important role in road
constructions, Determine FOUR (4) functions of bitumen in road
constructions process.
Selain daripada batu baur, bitumen juga memainkan peranan penting dalam
pembinaan jalan. Temtukan EMPAT (4) fungsi bitumen dalam proses
pembinaan jalan.
[10 marks]
[10 markah]
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CLO 1

SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING
(c) Identify TWO (2) types of bitumen testing in laboratory with their objective
to evaluate the difference properties of bituminous materials,
Kenal pasti DUA (2) jenis ujian makmal ke atas bitumen beserta dengan
objektifnva untuk mengetahui perbezaan sifat bahan berbitumen.
[10 marks]
[10 markah]
QUESTION 2
SOALAN 2
(a) Explain the differences between base course and wearing course in the surface
layer.
Terangkan perbezaan antara lapisan tapak dan lapisan haus dalam lapisan
permukaan.
[5 marks]
[5 markah]
(b) With and aid of diagrams, determine the functions of flexible pavement by
each layer.
Dengan bantuan gambar rajah, tentukan fungsi furapan lentur bagi setiap
lapisan.
[10 marksj
[10 markah]
(©) The road surface is constructed with bitumen material. Identify the road

surface construction process in order including the compaction work.
Permukaan jalan dibina dengan menggunakan bahan berbitumen. Kenal pasti
proses pembinaan permukaan jolan termasuk kerja pemadatan secara
berturutan.
[10 marks]
[10 markah]

SULIT



SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING

QUESTION 3
SOALAN 3

CLO1 |[(a) Recognize FIVE (5) advantages of cement concrete roads,
Kenal pasti LIMA (5) kelebihan jalan konkrit simen.
[5 marks]

[5 markah]

cLol1 |(b) Explain the procedure to prepare of a good subgrade for rigid pavement.
Terangkan prosedur penyediaan subgred yang baik bagi turapan fegar.
[10 marks]
[/ 0 markah]

cLoi1 |(© Interpret THREE (3} categories of joints in cement concrete pavements.
Tafsirkan TIGA (3) kategori sambungan dalam turapan konkrit simen.

[10 marks]
- [10 markah]
QUESTION 4
SOALAN 4
CLO1 |(a) Explain the FIVE (5) functions of traffic control device.
Terangkan LIMA (5) fungsi peranti kawalan frafik.
[5 marks]
[5 markah]

cLo1 |(b) Regulation traffic devices are divided by two sub-categories. Identity both
sub-categories with an example for each subcategory.
Peranti kawalan trafik terbahagi kepada dua sub kategori. Kenal pasti kedua-
dua sub kategori berserta contoh untuk setiap sub kategori.
[10 marks]
[10 markah]

SULIT



SULIT DCC30103: HIGHWAY & TRAFFIC ENGINEERING

CLO 1 (c) When driving at night and in the rainy day, the driver's vision is quite limited,
so road studs is required. Show TWO (2) advantages and TWO (2)
disadvantages of using road stud as traffic control device.

Ketika memandu pada waktu malam dan pada waktu hujan, tahap penglihatan
pemandu agak terhad, maka stad jalan diperlukan. Tunjukkan DUA (2)
kelebihan dan DUA (2) kekurangan menggunakan stad jalan sebagai peranti

kawalan lalulintas.
[10 marks]
[10 markah)

SOALAN TAMAT

SULIT



BUKU RUMUS DCC30103- HIGHWAY AND TRAFFIC ENGINEERING

LIST FORMULA

Junction Design

S =525W or S = 160W

L = Total Lost time + [Total (inter green-yellow time)]

y=Q/S

g phase = hase) x (Co—L)
Y

G phase = g phase + loss time — yellow time

Flexible Pavement Design

ESALY1=ADT x 365 x PCV x 3.7 xLx T

ESALY1 = [ADTveix LEF: + ADTveo x LEF 2 + ...+ ADTvesa X LEF] x 365 x L x T

Design Traffic ESALpes = ESALy: x [(1 + )" -1]
r

Design Input Value = Mean — (Normal Deviate x Standard Deviation)

Design Traffic ESALpes = ESALyy x TGF
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THAELE B3 Yerradn Facdors

Typre of Tarrsin

Flad
Boosiugg -
PR s e

Terreln Factor, T

'§ a&"@’
1.4
A

i o i

TABLE 2.4 Total Growth Factors (TGF)

“Design Paricd T Aanial Growih fate (%)

{Yoars} 3 g 4 g 8 7
10 1005 1 1948 | 1201 | 1258 | 898 | damp
15 1720 | 1880 | 2002 | mse | 2328 | 243
20 2430 | 2687 | 2078 | 308 | 3879 | 4100
o5 3205 | 3646 | 4186 | 4n73 | sase | asss
20 4057 | 475R | BBOB | BB44 | 7ans | 9448
TABLE 2.8 wmm Cutegnvios usad in this Manusl (E8AL = B8 kM)

“Fraffio me Traftic " Probabiity (Parcantis; Appooes 1o

: {ESAL % 165 Prapaties of Sub-Grade Materals

* 7 £1.40 : 3 BORE

= T2 1.4 to 20 2 70%

 Ta 231048 i BN

* T4 14,4 10 308 i BEsL

* T8 > 30D » BE%

TABLE 2.6: Classos of Sub-Grade Strangth (based on SBR) used o Input in the

Pavament Catalogus of this Manusl
— Elaatic Moduius (MP#)
CBR (%) fanga " Dosigh gt Vaius
$t012 5010 120 &0
» 862 1241020 8 140 420
. BG3 2At0 306 100 1o 180 448
. sa4 >30.0 12010 160 180




FIGURE 8.1 Pavement Structures for Traffic Category T 41 < 1.0 million ¥8ALs (B0 kM)

Pavement Sub-Grade Category
Type 8G1;CBR6f0 12 | 506 2: CBR12.1t0 20 | $G3: CBR20.1 to 30 | G 4: CBR » 30
Conventional! g8 s i
Flexible: 5AB; 280 B can b0
Granular "
Bage - | os: 00
Q&ap LECRS H6: 80
Strength: B | eaon
Stabilised
ﬁﬂs& - IR GBB; 400
Base with o
Sutace :
Treatment®
Motes:

* Fulf Doplh Asphall Conorate Pavernen! is sol recornmendsd for this Traffie Calegory.
* Single or Double Laysr Chis Soal or Mioro-Stirfading,

FIGURE 3.2: Pavem ent Strustures for Traffic Category T2 1.9 10 2.0 mitlon ESALS {80 K3

Pavement Sub-Grade Category
Wﬁe SG1:CBREW12 | SGZ 8BR 1_2,1 to 20 | G 3: CBR20.1 o 30 5G4 CBR» 30
caﬁvanﬁgnaf B84 W0 B 0 PG00
Flexible: S canom Ak 466 & oA
Granular A _
Base I T a8 10
Deep Bat Bow: o gse: 1
Strength:
s wH2 sramm wE & 420
Stabilised
Base $uB: WD g oo 98 10
Full Depth: 886 &0 B
Asphalt b 190 - R
Concrete w8 200 b agsi 150

Base




FIGURE 3.3: Pavement Structures for Traffls Category T 37 2.0 to 10,0 millfen ESALs (80 kN}

Pavement Sub-Grade Category
Type SG1:CBRSt012 | SGCBR1211020 | SC 3 CBR204to 30 | 86 4;CBR>» 30
Conventional § 0000
Floxible: B0: 30
ﬁmﬁ{ﬁar K GAB: 200
Base G 190
§ BSGIen
mﬁ B 460
Strength: 15 11100
Stabilised .
Base '
Full Depth: a8 5 8o Bag: fo
Asphalt g/t 80 DO 120 BUBE: 180
Concrete i 5 B88: 80 o
Base :

FIGURE 3.4 Pavement Btrustiures for Traffls Catogory T4: 18,060 30.0 milllon BEBALs (B0 k3

Pavement Sub-Grade Category
Type SGT:CBRSt0 12 | SG2:CBR12.11020 | SG31CBR20.1to 30 5G4 GBR > 30
Conventional #8010 s
Flexibis: BeEe: 8 ‘R
Granular 0: 200 cAR 20
Bage B85 100
SE: 180
ﬁﬁﬁp BED 80 BROBG
Sﬁ&f??m" Sub-Grade BEB: 1) &0 180
Stabilised nprovemontis —_— EC
Base Revomm pioed —_—
BE: 40
y Y
Full Depih; BS0: 80 b80 50
A&ﬁﬁ&& $Om; 18 S 180
Concrete ag: 100
sase SR8 180




FIGURE 3.5 Pavem sivt Strusturss Yor Traffle Gategory T8: » 30.0 milllon ESALs 80 kM)

Pavement Sub-Grade Category
Type SE1:CBRE&IZ | SG2ZCBR1244020 1 5G3: CBR 201 to 30 8G4: CBR» 30
Conventional
Flexible:
Granular
Base
k-
B0 50
Mep  wome: 19
Strength: Bub-Grade 78 4 10
Stabitized Inprovemant e 88 1
Base Recommendod _ ’
Full bﬁp’th: d:: %i 39 50: 5
.ﬁ&}f&f!&lﬁ o 0inn: 18
Concrete
Base e

FIGURE 3.8; Pavement Structures for Traffic Category 751> 30.0 million ESALs (80 ki)

{Use of Polymer Modified Asphalt)

Pavement Sub-Grade Category
Type | §G1:CBR51012 | SG2:CBR1211020 | 563 CBR20.1 1030 | 5041 CBR> 30
Special d s, b, o pioncRo % I cht, 50, o PO
ol feft s
Purpose oo S0
Sﬂffaﬁﬁ .: i ¢l AR g
Course Silb-Grado R o
improvemant i3 4580
Recommended
Qeep Sﬂ“@ﬂgfh | Bg0: BG:
High-Modulus i PHA B 29
Base Course " N
e GaRm
e Eig




