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Due Date: Submit the answer for this assignment no later than a week from the above date.
Horizontal Alignment
Question (1):
A horizontal curve with a deflection angle of 33°. Degree of curvature equals 4° and the point of intersection station is 100+00, determine the curve data and the stations of the beginning and the end of the curve.
Question (2):
A roadway with a design speed of 100 km/hr and a degree of curvature of 4.25°, what's the superelevation rate if side friction equals 0.11. 
Question (3):
A highway has a certain superelevation rate of 0.08, plot the superelevation attainment of the road using three different methods, which required for the transition from a tangent section to full superelevation section. The pavement width for the straight part of the pavement is 7.2 m and the design speed is 60 km/hr. 
Question (4):
Draw superelevation diagram for a 4-lane highway in a horizontal curve with a 70 km/hr design speed, a 600 m radius and the lanes have a crown of 1/4 inch/ft. Assume that the side friction coefficient = 0.1, Maximum superelevation = 8 %, and lane width = 3.6 m. 
Question (5):
A corner of building away from the edge of a 2-lane road is constructed adjacent to a horizontal curve with a radius of 200 m. The lane width is 3.6 m, determine the distance between the pavement edge and building if the design speed is 60 km/hr, deceleration rate is 3.4 m/sec2 and zero gradient.
Question (6):
Calculate the extra widening required for a horizontal curve (R= 200m) with a pavement of 7.2 m width. The longest wheel base of vehicle expected is 7.0 m and design speed is 60 km/hr.

Question (7): Define The Following Terms Stating Their Units In Metric System:
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Question (8): An existing horizontal curve on a highway has a radius of 300 m, which restricts the maximum speed on this section of the road to only 70% of the design speed of the highway. Assume values of e = 6% and f = 0.14. 

1) Determine the maximum speed allowed at this section in km/hr. 



2) Determine the value of design speed and state your answer in km/hr. 

3) The same curve is to be improved so that the maximum speed is now equal to the design speed. Assume that the super elevation is now 8% and the coefficient side friction is the same as before. Determine the new radius of the improved curve. 


4) If the highway has two lanes with 7.2 m and normal slope of 2%, draw the superelevation diagram based on the new calculations for the radius and e of 8%.

5) Determine the length of the superelevation runoff (spiral length).    

6) Assuming the station TS is 100 + 00, calculate the station of SC. 
Question (9): An existing horizontal curve on a highway has a design speed of 80 km/hr, determine the radius of the horizontal curve assuming that: e = 8% and fs = 0.14. Determine the speed limit on this horizontal curve if it is allowable to run at 75% of the design speed. Also, determine the minimum length of the superelevation runoff (spiral length). Draw the superelevation diagram about centreline if the highway has four lanes with 12 m and normal slope of 2%.


Question (10):
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Dr. Alaa Gabr
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Given a 2-lane highway with 12 ft lane width. There is a horizontal curve with radius of 300 ft and the superelevation was attained as shown in the figure. If the change in longitudinal grade is 1:200, what is the speed limit on this curve assuming no side friction? 
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