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FINAL EXAMINATION 

SEMESTER II, SESSION 2012/2013 
 

COURSE CODE : MAP 1053 

COURSE   : PAVEMENT DESIGN AND CONSTRUCTION 

PROGRAMME : MAP              

DURATION   : 2 HOURS 30 MINUTES 

DATE    : MAY 2013   

 

INSTRUCTION TO CANDIDATES:  

1. ANSWER ALL QUESTIONS 

2. NO REFERENCE IS ALLOWED 

3. USE SEPARATE ANSWER BOOK FOR PART A, PART B and PART C. 

ENCLOSE FIGURE 1.1, 1.2,  1.3 AND GRAPH PAPER WITH ANSWER 

BOOK PART A; WHILE FIGURE  2.1, AND 2.2 WITH ANSWER BOOK 

PART B. 

 

 

 

 

 

 

 

WARNING! 

Students caught copying/cheating during the examination will be liable for 

disciplinary actions and the faculty may recommend the student to be expelled from 

the study. 

 

This examination question consists of (13) printed pages only. 
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PART A: 

 

Q1. (a) Discuss three design variables that affect flexible pavement thickness in 

AASHTO design method.       

         (9 marks) 

 (b) AASHTO design method and Asphalt Institute Method in flexible 

pavement have different approach in determining the design subgrade 

resilient modulus. Describe the difference.  

           (4 marks) 

 

(c)       An urban arterial flexible pavement will be designed to accommodate 6  

           millions ESALS. This flexible pavement will be built on a subgrade with  

           resilient modulus as in Table 1.1. By using Asphalt Institute Method,  

           design and sketch the thickness for the following types of pavement: 

a. Full Depth HMA 

b. HMA Over Emulsified Asphalt Base Type III 

c. HMA over Untreated Aggregate Base with 10 

inches thickness 

Discuss the answer. Use the tables and charts given. 

Please return Figure 1.1, Figure 1.2 and Figure 1.3 with answer 

script 

 

        (12 marks) 

                                        

Table  1.1 Resilient modulus for eight samples 

 

  

 

 

 

 

 

 

 

 

 

 

Sample number Resilient modulus (psi) 

1 14, 500 

2 8, 400 

3 7,000 

4 10,900 

5 7,500 

6 9,300 

7 14, 500 



MAP 1053 3 

 

Table 1.2- Design Subgrade Resilient Modulus 

Traffic level ESAL Design Resilient Modulus 

percentile value (%) 

104 or less 60.0 

Between 104 and 106 75.0 

106 or more 87.5 

 

 

 

Table 1.3 Minimum Thickness of HMA over Emulsified Asphalt Bases 

Traffic level ESAL HMA thickness for 

type I mix (in.) 

HMA thickness for 

type II and type III 

mixes (in.) 

104 1 2 

105 1.5 2 

106 2 3 

107 2 4 

>107 2 5 
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Figure 1.1 for Q1c 

Note: Please return this figure along with your answer book 
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Figure 1.2 for Q1c 

Note: Please return this figure along with your answer book 
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Figure 1.3 for Q1c 

Note: Please return this figure along with your answer boo
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PART B 

 

Q2. (a) Discuss conflicts that should be avoided when constructing a concrete 

pavement joints. Provide any sketches if relevant.    

           (5 marks) 

 

          (b)     A concrete pavement is designed to last 20 years. During the 

first year, the estimated two- way equivalent single –axle applications  are 

300,000. And the expected annual growth rate is 4%. The design 

reliability is 90%, and the overall standard deviation is 0.4. The loss of 

serviceability is 1.7.  

 

The pavement is to be laid on a granular subbase material. Using the 

standard laboratory tests on 28-day specimens, the average compressive 

strength is 6000 psi, and the average modulus of rupture for third-point 

loadings is 550 psi.  

 

The drainage is considered to be poor, and the pavement is expected to be 

subjected to moisture levels approaching saturation 20% of the time. The 

pavement is to be designed with jointed reinforced concrete with dowels 

and untied asphalt shoulders. The effective modulus of subgrade reaction 

(corrected for loss of support) k= 180 pci. 

 

Determine the design thickness by the AASHTO method. Use the tables, 

charts and formulas given. 

 

Ec= 57, 000 (f’c)
0.5 

 

T= [ (1+r)n – 1 ]  × T1 

              r 

 

                       T1= traffic volume during the first year 

  r = rate of growth expressed as a fraction 

  n= design period (years) 

           (12 marks) 
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  Table 2.1 Recommended Load –Transfer Coefficients for Various 

Pavement Type and Design Conditions 

Shoulder Asphalt Tied PCC 

Load trasnfer device Yes No Yes No 

Pavemet type     

1. Plain and 

jointed 

reinforced 

3.2 3.8-4.4 2.5-3.1 3.6-4.2 

2. Continuously 

reinforced 

concrete 

pavement  

2.9-3.2 N/A 2.3-2.9 N/A 

 

 

Table 2.2 Recommended Values of Drainage Coefficient, Cd for 

Rigid Pavement Design 

Quality of 

Drainage 

Percent of Time Pavement Structure is 

Exposed to Moisture Levels Approaching 

Saturation 

Less 

Than 1% 

1-5% 5-25% Greater 

25% 

Excellent 1.25-1.20 1.20-1.15 1.15-1.10 1.10 

Good 1.20-1.15 1.15-1.10 1.10-1.00 1.00 

Fair 1.15-1.10 1.10-1.00 1.00-0.90 0.90 

Poor 1.10-1.00 1.10-0.90 0.90-0.80 0.80 

Very Poor 1.00-0.90 0.90-0.80 0.80-0.70 0.70 
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FIGURE 2.1 FOR Q2b 

Design chart for rigid pavement based on using mean values for each input variable (segment 1)
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FIGURE 2.2 FOR Q2b 

Design chart for rigid pavements based on using mean values for each input variables 

(segment 2) 

Note: Please return Figure 2.1 and Figure 2.2 along with your answer book 
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(c) By using the answer in Q2 (b), determine the wire fabric (transverse and longitudinal) 

required if the two lane concrete pavement is 60 ft long and 24 ft wide with a 

longitudinal joint at the centre. Specify the style of wire fabric that will be used. Use 

the tables and formula given. Please state clearly your own assumption. 

          (8 marks) 

 

As= (γchLfa)/(2fs) 

    As= area of steel required per unit width  

    fs= allowable stress 

    γc = unit weight of concrete (0.0868 pci) 

    h= thickness of the slab (in) 

    L= length of the slab (ft) 

    fa= average of coefficient of friction 

 

Table 2.3 Yield strength and allowable stress for steel 
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Table 2.4 Weights and Dimensions of Welded Wire Fabric 

 

 

 

 

Q3.  (a) Discuss and sketch different types of laying pattern available in  

  interlocking block pavement. 

          (12 marks) 

 

(b) The maintenance activities involved in interlocking block pavement 

are surface maintenance and structural maintenance. Define and 

discuss on these activities.  

         (13 marks) 
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PART C 

 

Q4. A civil engineering society magazine editor has sent an invitation for members to 

write short articles on civil engineering related construction. As a frequent traveller 

on highways in a tropical country which has mainly two seasons, which is wet and 

dry,  you are concern about the condition of the highways and the problems faced by 

road engineers and are interested to write to the magazine. 

 

 Write a draft for a short article to inform readers about the best practices and issues 

on road construction especially for rugged area with deep valleys and high hills.  

 

 The writing can include cut slope and embankment construction. This will relate to 

slope stability and erosion control. Since excessive amount of water is a major 

problem in the wet season, it is important to discuss on adequate drainage, both for 

surface and sub-surface drainages. The types and the locations for the drains are 

important to be highlighted. 

 

 To make the article interesting and easy to understand, simple drawings are very 

appropriate to be included. 

 

 

         (25 marks) 

 


