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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:  (2 x 10) 
 a) IRC recommended the minimum shoulder width is ____.Width of intermediate 

lane is ____. 
 

 b) Equipment  used  for  measurement  of  unevenness  of  pavement  is  ___.  If 
Pavement  surface  condition  is  very  good  then  the  pavement  unevenness 
value is _____. 

 

 c) If  the  length  of  wheel  base  and  radius  of  horizontal  curve increase  by  two 
times,  then  mechanical  widening  value  will  increase  by  ___  times.The 
minimum radius of horizontal curve to provide extra widening is _______. 

 

 d) As per IRC, the maximum value of grade compensation for design of highway 
is _____. The total reaction time of driver for OSD IS _________. 

 

 e) The road which is run parallel to highway and isolated by separator is known 
as  ______.Total  width  of  land  acquired  for  the  road  along  it  alignment  is 
known as _______. 

 

 f) Path  travelled  along the  road  surface  is  more  than  the  circumferential 
movement  of  the  wheels  due  to  their  rotation  is  known  as  ____.  In  first  20-
years  road  plan  an  allowance  of  ___  percentage  is  provided  for  agricultural 
industrial development. 

 

 g) Cement  concrete  road  with light  rainfall  area,  the  recommended  value  of 
camber is  ____.Guard rail  is  provided  when the  road  is constructed  on  a  fill 
exceeds ___. 

 

 h) Nagpur  road  plan  formulae  were  prepared  by  assuming  _____  type  of  road 
pattern. The desirable length of overtaking zone for one-way road is_______. 

 

 i) In mountainous terrain the slope of ground is ____. The coefficient of lateral 
friction is _________ for geometric design of highway. 

 

 j) IRC recommended the minimum width of median for urban area is _______. 
In  Macadam  construction,  subgrade  is  compacted  and  prepared  with  cross 
slope of ______. 

 

    
Q2  Answer the following questions: (2 x 10) 

 a) Why 75% of design speed is taken for design of superelevation?   
 b) What is grade compensation?  
 c) Why the minimum superelevation is provided at horizontal curve?    
 d) What are the different grade of bitumen as per viscosity value and penetration 

value? 
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 e) Write any two functions of IRC.  
 f) Define Perpetual Pavement as per IRC: 37-2012.  
 g) Differentiate between time headway and space headway.  
 h) Define set-back distance.  
 i) What is traffic capacity? Define Practical capacity.  
 j) Define Thirtieth highest design hourly volume.  
    
  Part – B (Answer any four questions)  

Q3 a) Briefly explain the engineering surveys required for locating a new highway. (10) 
 b) What are the salient features of early Roman roads? How do these differ from 

the present day of road construction? 
(5) 

    
Q4 a) Calculate  the  safe  passing  sight  distance  for  a  four  lane  one-way  NH.  The 

speed of overtaken vehicle is 65 kmph and acceleration of overtaking vehicle 
is 0.9 m/sec

2
. Assume any other data as per IRC. 

(7) 

 b) Enumerate the different method of carrying out traffic volume studies. Indicate 
the principle of each. 

(8) 

    
Q5 a) What are the importances of highway alignment? Explain the requirements of 

highway alignment. 
(8) 

 b) Design the length of transition curve for a two lane two-way NH having design 
speed  75  Kmph  and  radius  of  circular  curve  is  225m.  Allowable  rate  of 
introduction of superelevation is 1in 150. Pavement rotated about inner edge. 

(7) 

    
Q6 a) A  valley  curve is  formed  by  descending  gradient  of  1  in  30  which  meets  an 

ascending  gradient  of  1  in  25.  Design  the  total  length  of  valley  curve  if  the 
design speed is 20 m/sec so as to fulfill both comfort condition and head light 
sight  distance.  Allowable  rate  of  change  of  centrifugal  acceleration  is  0.6 
m/sec3,  beam  angle  is  10 and  height  of  the  head  light  above carriageway  is 
0.91 m. Assume any other data as per IRC. 

(8) 

 b) Briefly explain the crushing test of road aggregate. (7) 
    

Q7 a) Explain  origin  and  destination  study.  What  are  the  various  use  of  O  &  D 
studies. 

(8) 

 b) What  are the  various factors to  be considered  in pavement  design?  Explain 
the significance of each. 

(7) 

    
Q8 a) Explain the various types of failures in rigid pavement and their causes. (8) 

 b) Explain  briefly  the  advantages  and  disadvantages  of  flexible  pavement  and 
rigid pavement. 

(7) 

    
Q9 a) Specify the materials required for construction of Bituminous Macadam roads. 

Write down the construction steps for Bituminous Macadam road. 
(8) 

 b) Explain  with  sketches  how  the  subsurface  drainage  system  is  provided  to 
lower the water table, and control seepage flow. 

(7) 
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