
Answer all questions and assume any missing data 

PART I (Geometric Design)  
Question 1                          (15 marks) 

a) Calculate the minimum stopping sight distance for a segment of a two-lane two-way rural road 
with 90 km/h design speed, and +3% longitudinal grade. (Assume t=2.5 sec. and F=0.31). 

b) Use the calculated stopping sight distance in (a) to determine whether the 90km/h design speed is 
safe on a horizontal curve located on this road segment or not. Knowing that the degree of curve 
is 6° and the distance between the corner of an existing building located in the inner side of the 
curve and the road centerline is 9.50m (Lane width = 3.5m). 

c) Use the safe speed from (b) to find the length of the spiral transition curve, the rate of 
superelevation, and draw to a reasonable scale the progress of pavement edges if rotation is 
achieved around the centerline. Also, find the highway cross section at 2/3 of the spiral length. 
(Assume fs=0.14, q=1.5%, and Amin= 150). 

 

Question 2                     (15 marks) 

a) Sag vertical curve is required to connect two grades –G1% and +G2%. If the design length is 
218m and stopping sight distance is 155m, determine the two grades and the safe operating 
speed on this curve knowing that: 

•••• Elevation of V.P.C. equals (48.00); and 

•••• Elevation of lowest point equals (46.365) 

Find the elevation every 40m along this curve assuming that the station of the V.P.C is 00+00. 
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Question 3                      (15 marks) 

a) Discus the differences in function associated with each of different road types (Arterials, 

Collectors, and Locals) - Use diagrams to assist with your answer. 

b) Explain using appropriate sketches the reasons for: 

• Transition curves; and  

• Pavement widening on horizontal curves.  

As the radius of a horizontal curve increases, what happens to the values of both these parameters? 

c) Explain with illustrations the stopping sight distance and the factors used in its derivation? 

d) Derive the following formula: 
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where: 

M= the distance between the obstruction and middle of inside lane; S= sight distance; and R = 

radius of horizontal curve. 

e) Explain why straight distance, in the case of horizontal alignment, has to be not more than 5km? 
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Question 4                      (20 marks) 

a) What are the properties of aggregate affecting the behavior of Asphalt concrete mixtures? Explain 

the function of surface and base courses in flexible pavements? What are the types of base-courses 

used under flexible pavement? (5 point) 

a) Classify each of the following soils according to AASHTO and USC soil classification methods: 

sieve  
soil  

3/4 in 
( 19 
mm ) 

1/2 in 
( 13 mm 

) 

No.4 
(4.75 
mm) 

No.10  
(2 

mm)  

No.40 
(0.425 
mm) 

No.60 
(0.25 
mm)  

No.200 
(0.075 
mm) 

L.L P.L  

1 100 100 99  95 82 78 58 48 36 

2  96 80 60  55 26 13 11 22 17 

  
Question5                     (25 marks) 
b) Which of the two soils is better as a subgrade soil and why? (5 point)    

Soil 1 
Penetration (in) 0.1 0.2 0.3 0.4 0.5 

Stress (psi) 220 450 720 810 860 

Soil 2 
Penetration (mm) 2.5 5.0 7.5 10.0 12.5 

Stress (kg/cm2) 24 35 40 42 43 

c) A mix contains 5% air voids and contains course aggregate (Gs = 2.69), fine aggregate (Gs 

=2.91) and filler (Gs =2.94) in proportions 60: 30: 10 by weight, these aggregates mixed with 

asphalt cement (Gs =1.01) and compacted to a unit weight of 2.2 gm/cm3. Calculate how much 

asphalt content used? (8 point) 

d) i. Define the basic assumptions given by Boussinesq and Burmister for determination of stresses 

in flexible pavement. (4 point)                                                 

ii. Calculate the ESWL according to the following data:                           (8 point) 

-Dual-tandem wheel load of 25000 Ibs;                                    - Tire pressure   =100 psi; 

- 32 inches x 50 inches tires arrangement; and                          - Thickness of pavement = 18 in 

With my best wishs                           Asscoiate prof. Talaat A. Ahmed 


