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INSTRUCTIONS 

This paper comprises of FIVE questions. Answer THREE questions 

Question one is compulsory and carry 30 marks 

Answer any other TWO questions 

Use charts and tables attached herein 

QUESTION ONE (30MKS) 

a) Discuss the Stresses in flexible pavements and wheel load characteristics          (5 marks) 

b) Discus the following types of asphalt concrete            (5 marks) 

i. Dense graded asphalt concrete 

ii. Gap graded asphalt concrete 

c) Discuss any five road construction materials           (5 marks) 

d) Discuss any five road construction plants and machinery          (5 marks) 

e) Machakos county has tendered for a road project whose design life is 18years. The 

traffic Annual growth rate is 5%. If the Initial ADT (ADTo) is 1960 cv/day with axle 

loading survey of 2.25 SA/CV while Subbase CBR is 30% and Subgrade CBR is 6%, 

design the vertical cross-section of this road when road base material is DBM. 

(10 marks) 
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QUESTION TWO (20 MARKS) 

a) Discuss the term Stage construction as applied in road construction         (2 marks) 

b) Discuss the assumptions and application of BOUSSINESQ THEORY and BURMISTER 

THEORY in road stress distribution.             (6 marks) 

c) Thika-Makutano road A2 is scheduled for design as a dual carriage highway. Soil sample 

were collected on trial pits dug at intervals of 300m along the alignment and when tested, 

the CBR was 15%. The Subbase is CBR 45% mean while CSA is 2.5MSA. if the design life 

is 15yrs, design and sketch the pavement structure using RDM III design methods. 

                (12 marks) 

QUESTION THREE (20 MARKS) 

a) List any four reasons of pavement designs            (2 marks) 

b) Discuss the main groups of geometric road design methods          (8 marks) 

c) A road in Kitui is set to be upgraded from marrum road to bitumen standards. Soils were 

sampled for laboratory analysis. Wet subgrade soil has the following characteristics LL is 

51%, PI is 26%. The grading was such that 98% passes ¾” sieve, 62% passes sieve NO.7 

46% passes sieve NO. 36 and 53% passes sieve No. 200. Design and sketch the geometric 

cross-section of the pavement for an expected traffic of 300 cv/day if the surfacing is 50mm 

asphalt concrete (AC)              (10 marks) 

QUESTION FOUR (20 MARKS) 

a) Using Figure 1 for pavement deflection for a road in Tala township, determine  

          (10 marks) 

i. s∆ , i∆  and p∆ using the Burminster theory  

ii.  s∆ and zσ  at the top of the bottom layer, rσ  at the bottom of top layer using 

Bossinesq theory. 

  

-  

-  

-  

-  

-  

-  

 

Figure 1: Pavement deflection  

E1=300MN/m2 

µ1=0.45 

 h1=250mm 

E2=60MN/m2 

 µ2=0.35  

h2=infinity 

WL=40KN, a=150mm 
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b) A road in Kiambu county, whose projected design life is 12 years, was investigated and 

the following was established. 

Traffic Annual growth rate = 4% 

Initial ADT (ADTo) = 132 cv/day 

Equivalent factor = 2.05 SA/CV 

Subbase CBR = 30% 

Subgrade CBR = 6%  

Road base material is made of hot dense bituminous AC 

Determine and sketch the pavement structure by single stage construction      (10 marks) 

QUESTION FIVE (20 MARKS) 

a) Discuss in details road maintenance techniques.             (5 marks) 

b) Discuss three types of soil stabilization materials used in road construction.      (15 marks) 

  

 



Examination Irregularity is punishable by expulsion                                         Page 4 of 9 

 

 

 

 



Examination Irregularity is punishable by expulsion                                         Page 5 of 9 

 

 



Examination Irregularity is punishable by expulsion                                         Page 6 of 9 

 

 

 



Examination Irregularity is punishable by expulsion                                         Page 7 of 9 

 

 

 

 



Examination Irregularity is punishable by expulsion                                         Page 8 of 9 

 

 



Examination Irregularity is punishable by expulsion                                         Page 9 of 9 

 

 

 


