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SECTION A : 50 MARKS 

BAHAGIAN A : 50 MARKAH 

 

INSTRUCTION:  

This section consists of TWO (2) subjective questions. Answer ALL questions. 

 

 ARAHAN: 

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

 

QUESTION 1 

SOALAN 1 

 

(a) Classify the traffic category design for four-lane freeways (concession toll-

road) with an average daily traffic (ADT) of 9,870 vehicles, of which 15% are 

commercial vehicles with an unladen weight exceeding 1.5 tons. The design 

traffic category is determined using the JKR 5/85 Amendment 2013 method for 

a 20 year design life, considering flat terrain, a 5% annual traffic growth rate, 

and a CBR value of 12.1%. Table A1(a) provides ADT data based on the HPU 

survey (conducted from 06:00 to 22:00 hours).  

Klasifikasikan rekabentuk kategori trafik untuk lebuh raya empat lorong (jalan 

bertol konsesi) dengan purata trafik harian (ADT) sebanyak 9,870 kenderaan, 

di mana 15% daripadanya adalah kenderaan komersial dengan berat tanpa 

muatan melebihi 1.5 tan. Kategori rekabentuk trafik ditentukan menggunakan 

kaedah JKR 5/85 Pindaan 2013 untuk jangka hayat rekabentuk selama 20 

tahun, dengan mengambil kira rupa bumi rata, kadar pertumbuhan trafik 

tahunan 5% dan nilai CBR sebanyak 12.1%. Jadual A1(a) menyediakan data 

ADT berdasarkan tinjauan HPU (dijalankan dari jam 06:00 hingga 22:00).  

 

 

 

 

 

 

CLO2 
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Table A1(a) / Jadual A1(a) 

Class / Kelas Traffic Count /Bilangan Trafik 

CV1 900 

CV2 550 

CV3 400 

CV4 95 

[10 marks] 

 [10 markah] 

 

(b) Based on the Table A1(b), recommend the timing for designing traffic light 

control.  Given an amber time of 3 seconds, a lost time of 2 seconds, and an 

intergreen period of 5 seconds for both phases. 

Berdasarkan Jadual A1(b), cadangkan pemasaan untuk merekabentuk kawalan 

lampu isyarat. Diberi masa kuning selama 3 saat, masa hilang selama 2 saat 

dan tempoh antara hijau selama 5 saat untuk kedua-dua fasa.     

  

   Table A1(b) / Jadual A1(b) 

 Vehicle Types 

/ Jenis 

Kenderaan 

North/

Utara 

South/ 

Selatan 
East/Timur West/Barat 

 

 

 

Flow/ 

Aliran 

Car/ 

Kereta 
300 255 580 690 

Motorcycle 

/Motosikal 
150 120 150 120 

Bus/ 

Bas 
45 40 50 40 

Heavy 

Vehicle/ 

Kenderaan 

Berat 

60 58 54 80 

Saturated Flow(pcu/hr) 

/ Aliran Tepu (ukp/j) 

  

1970 

 

1970 

 

3160 

 

3160 

                                                                                                          [15 marks] 

                                                                                                        [15 markah] 

CLO2 
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QUESTION 2 

SOALAN 2 

 

(a) Effective traffic management helps reduce congestion and enhance road user  

      safety. Explain FIVE (5) objectives of traffic management in Malaysia. 

            Pengurusan trafik yang berkesan membantu mengurangkan kesesakan dan 

meningkatkan keselamatan pengguna jalan raya. Terangkan LIMA (5) 

objektif pengurusan trafik di Malaysia. 

[10 marks] 

[10 markah]                                                                                           

 

(b) Road maintenance is a continuous process that involves keeping and repairing 

the existing road. Specify the importance of routine maintenance in ensuring 

road user safety. 

Penyelenggaraan jalan adalah proses berterusan yang melibatkan 

pemeliharaan dan pembaikan jalan sedia ada. Nyatakan kepentingan 

penyelenggaraan rutin dalam memastikan keselamatan   pengguna jalan raya.                                                                             

 [5 marks] 

 [5 markah] 

 

(c) Road cracks refer to cracks or fissures that are visible on the pavement surface 

due to various factors. This condition affects road performance, durability, and 

safety. Recommend the procedures to fix that problem. 

Keretakan jalan merujuk kepada rekahan atau retakan yang kelihatan pada 

permukaan turapan disebabkan pelbagai faktor. Keadaan ini menjejaskan 

prestasi, ketahanan dan keselamatan jalan raya. Cadangkan prosedur untuk 

menyelesaikan masalah berkenaan. 

[10 marks] 

 [10 markah] 

 

 

 

 

CLO2 

CLO2 

CLO2 
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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) Identify TWO (2) categories of roads in Malaysia and identify the party 

responsible for maintaining process. 

Kenalpasti DUA (2) kategori jalan raya di Malaysia dan kenalpasti pihak 

yang bertanggungjawab untuk proses penyelenggaraan. 

[5 marks] 

[5 markah] 

 

(b) The aggregates play the important roles in the pavement and bears the load of 

the vehicle before distributing it to the lower layer. Determine the FIVE (5) 

key characteristics of a good aggregate for road construction. 

Agregat memainkan peranan utama dalam turapan dan menanggung beban 

kenderaan sebelum mengagihkannya ke lapisan bawah. Tentukan LIMA (5) 

ciri utama agregat yang baik untuk pembinaan jalan raya. 

[10 marks] 

[10 markah] 

 

 

 

 

CLO1 

CLO1 
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(c) Asphalt concrete mixes are designed for specific functions, such as paving 

roads, parking lots, and airports.  Explain FIVE (5) characteristics of 

Asphaltic mix concrete. 

Campuran konkrit asfalt direkabentuk untuk fungsi tertentu seperti turapan 

jalan, tempat letak kenderaan dan lapangan terbang. Terangkan LIMA (5) 

ciri-ciri campuran konkrit asfalt. 

[10 marks] 

[10 markah] 
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QUESTION 2 

SOALAN 2 

 

(a) Describe the flexible pavement structure with the aid of a labeled diagram. 

Huraikan struktur turapan lentur dengan bantuan gambar rajah berlabel. 

[5 marks] 

[5 markah] 

 

(b) Flexible Pavements are constructed from bituminous or unbound material and 

the stress is transmitted to the sub-grade through the lateral distribution of the 

applied load with depth. Determine the preparation of materials for each layer 

in the flexible pavement structure, including the aggregate and bitumen 

handling before the pavement construction process. 

Turapan Lentur dibina daripada bahan bitumen atau tidak terikat dan tegasan 

dihantar ke sub-gred melalui pengagihan sisi beban yang dikenakan dengan 

kedalaman. Tentukan penyediaan bahan untuk setiap lapisan turapan lentur, 

termasuk cara agregat dan bitumen dikendalikan sebelum proses pembinaan 

turapan.                                                                                            

[10 marks] 

[10 markah] 

 

(c) Flexible pavement is a type of road structure consisting of multiple layers 

designed to gradually distribute traffic loads to the subgrade. Explain the 

construction process of flexible pavement from site preparation to the 

completion of the wearing course. 

Turapan lentur ialah sejenis struktur jalan yang terdiri daripada pelbagai 

lapisan yang direka untuk mengagihkan beban trafik secara beransur-ansur 

ke subgred. Terangkan proses pembinaan turapan lentur dari penyediaan 

tapak hingga penyiapan lapisan haus. 

 

[10 marks] 

[10 markah] 

 

CLO1 

CLO1 

CLO1 
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QUESTION 3 

SOALAN 3 

 

(a) Rigid pavement has different characteristics compared to flexible pavement. 

Identify the FIVE (5) main characteristics of rigid pavement. 

Turapan tegar mempunyai ciri-ciri yang berbeza berbanding turapan lentur.  

Kenalpasti LIMA (5) ciri utama turapan tegar. 

[5 marks] 

[5 markah] 

 

(b) Rigid pavement is more expensive than other type of roads. It is referred to as    

rigid pavement because it does not allow flexibility. With the aid of diagrams, 

explain about Jointed Reinforced Concrete Pavement (JRC) and Continuous 

Reinforced Concrete Pavement (CRCP). 

Turapan tegar lebih mahal daripada jenis jalan lain. Ia dirujuk sebagai 

turapan tegar kerana ia tidak membenarkan fleksibiliti. Dengan bantuan 

gambar rajah, terangkan mengenai Turapan Konkrit Bertetulang Bersambung 

(JRC) dan Turapan Konkrit Bertetulang Berterusan (CRCP). 

[10 marks] 

[10 markah] 

 

(c) The construction of cement concrete slab pavements involves several 

important steps to ensure strength, durability, and long-term performance. 

Determine the TEN (10) processes in order of construction of cement concrete 

slab pavement. 

Pembinaan turapan papak konkrit simen melibatkan beberapa langkah 

penting untuk memastikan kekuatan, ketahanan dan prestasi jangka panjang. 

Tentukan SEPULUH (10) proses pembinaan turapan papak konkrit simen. 

[10 marks] 

[10 markah] 

 

 

 

CLO1 

CLO1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLO1 
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QUESTION 4 

SOALAN 4 

 

(a) Traffic control devices serve several essential purposes in managing and 

regulating roadways. Identify FIVE (5) purposes of traffic control devices. 

Peranti kawalan lalu lintas menyediakan beberapa tujuan penting dalam 

mengurus dan mengawal selia jalan raya. Kenal pasti LIMA (5) tujuan 

peranti kawalan lalu lintas. 

[5 marks] 

[5 markah] 

 

(b) Traffic control signs help ensure road safety, regulate traffic efficiently and 

provide clear guidance for road users. Explain the characteristic for TWO (2) 

category of traffic control signs. 

Papan tanda kawalan lalu lintas membantu memastikan keselamatan jalan 

raya, mengawal lalu lintas dengan cekap dan memberikan panduan yang jelas 

kepada pengguna jalan raya. Terangkan ciri-ciri bagi DUA (2) kategori 

papan tanda kawalan lalu lintas. 

[10 marks] 

[10 markah] 

 

(c) Road markings and delineations are used to regulate traffic or to warn or guide 

road users. They may be used either alone or to supplement other traffic 

control devices. With the aid of a diagram write FIVE (5) types of road 

markings. 

Tanda jalan dan pembahagi jalan digunakan untuk mengawal lalu lintas atau 

untuk memberi amaran atau memberi panduan kepada pengguna jalan raya. 

Ia boleh digunakan sama ada secara bersendirian atau untuk menambah 

peranti kawalan trafik lain. Dengan bantuan gambarajah tulis LIMA (5) jenis 

tanda jalan.                                                             

[10 marks] 

                                                                                                                      [10 markah] 

SOALAN TAMAT 

CLO1 

CLO1 

CLO1 



A-1 
 

BUKU RUMUS DCC30103 – HIGHWAY AND TRAFFIC ENGINEERING 

 

FLEXIBLE PAVEMENT DESIGN FORMULA 

 
𝐸𝑆𝐴𝐿𝑌1 =  𝐴𝐷𝑇 ×  365 ×  𝑃𝐶𝑉  ×  3.7 ×  𝐿 ×  𝑇  

 
𝐸𝑆𝐴𝐿𝑌1 =  [𝐴𝐷𝑇𝑉𝐶1 × 𝐿𝐸𝐹1 +  𝐴𝐷𝑇𝑉𝐶2 × 𝐿𝐸𝐹2 +  … +  𝐴𝐷𝑇𝑉𝐶4 × 𝐿𝐸𝐹4] ×  365 ×  𝐿 ×  𝑇 

 

𝐷𝑒𝑠𝑖𝑔𝑛 𝑇𝑟𝑎𝑓𝑓𝑖𝑐 𝐸𝑆𝐴𝐿𝐷𝐸𝑆 = 𝐸𝑆𝐴𝐿𝑌1 ×  
[(1 +  𝑟)𝑛 − 1]

𝑟
 

 
𝐷𝑒𝑠𝑖𝑔𝑛 𝑇𝑟𝑎𝑓𝑓𝑖𝑐 𝐸𝑆𝐴𝐿𝐷𝐸𝑆 = 𝐸𝑆𝐴𝐿𝑌1 × 𝑇𝐺𝐹 

 
𝐷𝑒𝑠𝑖𝑔𝑛 𝐼𝑛𝑝𝑢𝑡 𝑉𝑎𝑙𝑢𝑒 =  𝑀𝑒𝑎𝑛 −  (𝑁𝑜𝑟𝑚𝑎𝑙 𝐷𝑒𝑣𝑖𝑎𝑡𝑒 ×  𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛) 

 

 

 



A-2 
 

 

 

 

 

 

 

 

 

 

Note: Traffic in the primary design lane (one direction) decreases with  

increasing number of lanes. 

Note: As terrain changes from flat to mountainous topography, the 

percentage of road sections with steep slopes and with curves increases, 

thus increasing stresses and strains in pavement structures due to breaking, 

acceleration and cornering of commercial vehicles. 



A-3 
 

 

 

 



A-4 
 

 

 

 

 



A-5 
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JUNCTION DESIGN FORMULA 
 

𝑆 = 525𝑊 𝑜𝑟 𝑆 = 160𝑊 
 

𝐿 = ∑  𝐿𝑜𝑠𝑡 𝑇𝑖𝑚𝑒 + ∑(𝐼𝑛𝑡𝑒𝑟𝑔𝑟𝑒𝑒𝑛 𝑡𝑖𝑚𝑒 − 𝑦𝑒𝑙𝑙𝑜𝑤 𝑡𝑖𝑚𝑒) 

 

𝐶𝑜 =
1.5𝐿 + 5

1 − 𝑌
 

 

𝑦 =
𝑄

𝑆
 

 

𝑔𝑝ℎ𝑎𝑠𝑒 =
𝑦𝑝ℎ𝑎𝑠𝑒

𝑌
(𝐶𝑜 − 𝐿) 

 
𝐺𝑝ℎ𝑎𝑠𝑒 = 𝑔𝑝ℎ𝑎𝑠𝑒 + 𝑙𝑜𝑠𝑡 𝑡𝑖𝑚𝑒 − 𝑦𝑒𝑙𝑙𝑜𝑤 𝑡𝑖𝑚𝑒 
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