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DEPARTEMENT OF CIVIL ENGINEERING  

HIGHWAY ENGINEERING I ASSIGNMENT I 

 

1. Compute the minimum radius of a circular curve for a highway designed for 110 km/h. The 
maximum superelevation rate is 12%. 

 
2.  

a) A two-lane highway (one 3.6 m lane in each direction) goes from normal crown with 2% 
cross-slopes to 10% superelevation by means of a spiral transition curve. Determine the 
minimum length of the transition if the difference in grade between the centerline and 
edge of traveled way is limited to 1/200. Round up to the next largest 20 m interval. 

b) Draw the superelevation diagram for the transition described in part a. The station of 
the TS is 160 + 00. 

3.  
a) A two-lane highway (one 3.6mlane in each direction) goes from normal crown with2% 

cross-slopes to 8% superelevation by means of a spiral transition curve. Determine the 
minimum length of the transition if the difference in grade between the centerline and 
edge of traveled way is limited to 1/200. Round up to the next largest 20 m interval. 

b) Draw the superelevation diagram for the transition described in part a. The station of 
the TS is 120 + 00. 

 
4. Prepare a table giving chords and deflection angles for staking out a 450 m radius circular 

curve with a total deflection angle of 17°. The TC point is at station 22 +40. Give deflection 
angles and chords at 20 m intervals, including full stations. 

 
5.  

a) A roadway goes from tangent alignment to a 250 m circular curve by means of an 80 m 
long spiral transition curve. The deflection angle between the tangents is 45°. Use 
formulas to compute Xs, Ys, p, and k. Assume that the station of the P.I., measured 
along the back tangent, is 250 +00, and compute the stations of the TS, SC, CS, and ST. 

b) Prepare a table giving coordinates, spiral angles, deflection angles and chords (from the 
TS) at 20 m intervals, including full stations. 

 
6.  

a) A roadway goes from tangent alignment to a 275mcircular curve by means of a 100 m 
long spiral transition curve. The deflection angle between the tangents is 60°. Use 
formulas to compute Xs, Ys, p, and k. Assume that the station of the P.I., measured 
along the back tangent, is 200 +00, and compute the stations of the TS, SC, CS, and ST. 
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b) Prepare a table giving coordinates, spiral angles, deflection angles and chords (from the 
TS) at 20 m intervals, including full stations. 
 

7. Compute the minimum length of vertical curve that will provide 190 m stopping sight 
distance for a design speed of 100 km/h at the intersection of a +2.60% grade and a -2.40% 
grade. 

8. Compute the minimum length of vertical curve that will provide 220 m stopping sight 
distance for a design speed of 110 km/h at the intersection of a +3.50% grade and a -2.70% 
grade.  

9. Compute the minimum length of vertical curve that will provide 220 m stopping sight 
distance for a design speed of 110 km/h at the intersection of a -3.50% grade and a +2.70% 
grade. 

10.  
a) Compute curve elevations and offsets from tangents at 25 m intervals, including full 

stations, for a 300 m vertical curve joining a +1.50% grade with a -3.30% grade. Assume 
the P.I. is at station 100 + 00 and elevation 60.00 m. Results should be in tabular form, 
with columns for stations, tangent elevations, offsets, and curve elevations starting at 
the PVC and ending at the PVT of the curve. 

b) Plot the profile for the curve data in part a. 

 
11. Given the profile below, determine: 

a) The length of vertical curve needed to make the highest point on the vertical curve 
come out exactly over the centerline of the cross road at station 150 + 70. 

b) The vertical clearance between the profile grade on the vertical curve and the centerline 
of the cross road. 
 

                       

 

 

 

 

 

 

12. A vertical curve joins a -0.5% grade to a +1.0% grade. The P.I. of the vertical curve is at 
station 200 + 00 and elevation 150.00 m above sea level. The centerline of the roadway 

● 
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Elv. 48.00 
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● 
● 

Elv. 37.50 
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Figure 1. Profile view 
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must clear a pipe located at station 200 + 70 by 0.75 m. The elevation of the top of the pipe 
is 150.40 m above sea level. What is the minimum length of vertical curve that can be used? 

 

13. An existing tunnel needs to be connected to a newly constructed bridge with sag and crest 
vertical curves. The profile view of the tunnel and bridge is shown in Fig 2. Develop a 
vertical alignment to connect the tunnel and bridge by determining the highest possible 
common design speed for the sag and crest vertical curves needed. Compute the stationing 
and elevations of PVC, PVI, and PVT curve points. 

 
14. Consider the conditions described in Exercise 13. Suppose a design speed of only 60 km/h is 

needed. Determine the lengths of curves required to connect the bridge and tunnel while 
keeping the connecting grade as small as possible. 

 
15. A two-lane highway (each 3.6 m lanes) has a posted speed limit of 80 km/h and, on one 

section has both horizontal and vertical curves, as shown in the Figure 3. A recent daytime 
crash (driver traveling eastbound and striking a stationary roadway object) resulted in a 
fatality and a lawsuit alleging that the 80 km/h posted speed limit is an unsafe speed for the 
curves in question and was a major cause of the crash. Evaluate and comment on the 
roadway design. 
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Figure 2.  Profile View 
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Figure 3: Plan and profile view 


