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INSTRUCTIONS: 
1. Answer Question ONE, which is COMPULSORY, and carry thirty (30) marks. 
2. Answer TWO Questions from the remaining THREE Questions which each carry  
    twenty (20) marks  
. 
QUESTION 1.(Compulsory)  (30 Marks) 

(a) Describe the following terms as used in geometric design. 

1. stopping sight distance  

2. Passing sight distance  

3. Meeting  sight distance                                                (6 marks) 

(b) Draw a typical single-way carriageway cross-section and indicate clearly the following 

features: Carriageway, verge, shoulders, slopes of cutting/embankment.                      (8Marks) 

(c) Differentiate “At-grade” intersections from “Grade-separated” intersections and explain the 

factors that govern or justify the choice of grade-separated intersections.                    (6 Marks) 

(d) State and explain five highway design controls a design engineer should consider when carrying 

out geometric design of a road in Kenya                                                                         (10 Marks) 

QUESTION TWO (20 MARKS) 
 

(a) Define “Design speed” and explain the factors that govern its choice.                  (7 Marks)  



(b) State five (5) general guidelines a highway engineer should consider when selecting the design 

speed.                                      (5 marks) 

(c) Define the following terms: 

i. Design Volume 
ii.  Annual Average Daily Traffic (AADT) 
iii.  Average Daily Traffic (ADT) 
iv. Basic Capacity                                                                       (8 Marks) 

QUESTION 3 (20 Marks) 
 

(a) (i)  Explain the purpose of transition curves and state the factors governing the 
           Design of transition curves in highways.      (4 Marks) 
        
 
    (ii) Calculate the length of a transition curve given the following variables. 
  Curve radius = 370m 
  Design speed = 100 kph 
  Rate of change of centrifugal acceleration = 0.5m/s3   (4 Marks)                                        
 

(b) What purpose do vertical curves serve in vertical alignment? State 2 situations, which warrant 
the introduction of climbing (creeper) lanes and outline 3 factors considered when designing 
vertical curves. (6 Marks)  

 
(c) Explain the main functions of longitudinal delineation /marking along highways. (6 Marks) 

 
                                                                                                                          

 
QUESTION 4 (20 Marks) 
 

(a)  What are traffic signs? Outline any five criteria that should be considered in the placement of 
the traffic signs in order to obtain the greatest efficiency of usage on highways.    (6 Marks)                                                                   

 
(b) List the importance of highway drainage system           (6 Marks) 

                            
(c) Using the rationale method, determine the runoff that would occur for a paved parking lot that 

is 200m x 200m and is uniformly sloped at a rate of 2.5%. The time of concentration for this 
parking lot is 6 minutes. The five-year storm with duration of six minutes has an intensity of 
12mm per hour. The runoff coefficient for the parking is 0.83.           (8 Marks) 

 
 
QUESTION 5 (20 Marks) 
 

(a) Discuss the following terms as used in highway engineering       (6 Marks) 
 
i. Traffic Islands 



ii.  Safety fences 
iii.  Guardrails  
 

(b) Sketch the layout of typical roundabout showing all the necessary design requirements.  
              (10 Marks) 

                            
(c) Outline the advantages and disadvantages of roundabouts as compared to other types of at-

grade intersections.            (4 Marks) 
 


