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1) It is proposed to connect two straight portions of a road that make a deflection of 40° by a horizontal 

curve. From a study of the map of the project area, a preliminary design was produced with a circular curve 

of 400m radius. On a later date, the design was modified due to anticipated construction difficulties. The 

modified design consists of two spirals and a circular arc. The midpoint of the circular arc is to be shifted 

from that of the original curve of 400m radius by 4m towards the center the (PI). Design the combined curve. 

The chainage of the P.I is 25+25.80. 

2) Two tangents AV and BV form a deflection angle of 45o. A point C is located by coordinates VC=81.06m 

and HC=47.22m, VC being measured along AV and HC being measured perpendicular AV. It is desired to 

connect the tangents by a simple curve passing through point C. Compute R, D and T for the curve. The 

chainage of V is 17+40.00. 

3) A straight BC deflects 240 right from a straight AB. These are to be joined by a circular curve which passes 

through a point P, 200 m from B and 50 m from AB. 

Calculate the tangent length, length of curve and deflection angle for a 30-m chord.  

A circular curve of radius 250 m is to connect two straights, but in the initial setting out it soon becomes 

apparent that the intersection point is in an inaccessible position. Describe how it is possible in this case to 

determine by what angle one straight deflects from the other, and how the two tangent points may be 

accurately located and their through chainages calculated. 

On the assumption that the chainages of the two tangent points are 502.2 m and 728.4 m, describe the 

procedure to be adopted in setting out the first three pegs on the curve by a theodolite (reading to 20’’) and a 

steel tape from the first tangent point at 30-m intervals of through chainage, and show the necessary 

calculations. 

If it is found to be impossible to set out any more pegs on the curve from the first tangent point because of 

an obstruction between it and the pegs, describe a procedure (without using the second tangent point) for 

accurately locating the fourth and succeeding pegs. No further calculations are required.  

4) The elevations of the BVC of an equal- tangent parabolic vertical curve joining two grades are to be 

224.42m and 226.42m. The first grade is –4% but the second grade is not established. The approximate 

length of the curve is 400m. Determine, by using any one method 

i. The station and elevation of the PI if the station of the BVC is 25+00. 

ii. The second grade. 

iii. The elevation on the vertical curve and the offsets from the grade lines to the curve at 50-m 

intervals. 

iv. The position and elevation of the highest or lowest point if there is any. State which one it is. 

5) A -4% grade intersects A +3% grade at an elevation of 36.00m at station 67+00. It is desired to connect 

the two grades by a vertical curve passing through a point with an elevation of 41.40m at station 68+00m.  



 

Determine the length of the curve. 

 6) Two straights intersect making a deflection angle of 590 24’, the chainage at the intersection point being 

880 m. The straights are to be joined by a simple curve commencing from chainage 708 m. 

If the curve is to be set out using 30-m chords on a through chainage basis, by the method of offsets from 

the chord produced, determine the first three offsets. 

Find also the chainage of the second tangent point, and with the aid of sketches, describe the method of 

setting out. (KU) 

 7) A vertical curve 120 m long of the parabola type is to join a falling gradient of 1 in 200 to a rising gradient 

of 1 in 300. If the level of the intersection of the two gradients is 30.36 m give the levels at 15-m intervals 

along the curve. 

If the headlamp of a car was 0.375 m above the road surface, at what distance will the beam strike the road 

surface when the car is at the start of the curve? Assume the beam is horizontal when the car is on a level 

surface.  

8) A road having an up-gradient of 1 in 15 is connected to a down-gradient of 1 in 20 by a vertical parabolic 

curve 120m in length. Determine the visibility distance afforded by this curve for two approaching drivers 

whose eyes are 1.05 m above the road surface. 

As part of a road improvement scheme a new vertical parabolic curve is to be set out to replace the original 

one so that the visibility distance is increased to 210 m for the same height of driver’s eye. 

Determine: 

(a) The length of new curve. 

(b) The horizontal distance between the old and new tangent points on the 1 in 5 gradient. 

(c) The horizontal distance between the summits of the two curves. (ICE) 

9) A vertical parabolic sag curve is to be designed to connect a down-gradient of 1 in 20 with an up-gradient 

of 1 in 15, the chainage and reduced level of the intersection point of the two gradients being 797.7 m and 

83.544 m respectively. 

In order to allow for necessary headroom, the reduced level of the curve at chainage 788.7m on the down-

gradient side of the intersection point is to be 85.044 m. 

Calculate: 

(a) The reduced levels and chainages of the tangent points and the lowest point on the curve. 

(b) The reduced levels of the first two pegs on the curve, the pegs being set at the 30-m points of through 

chainage.  

10) Two straights AB and BC falling to the right at gradients 10% and 5%, respectively, are to be connected 

by a parabolic curve 200 m long. Design the vertical curve for chainage and reduce level of B as 2527.00 m 

and 56.46 m, respectively. Take peg interval as 20 m. Also calculate the sight distance for a car having 

headlights 0.60 m above the road level, and the headlight beams inclined upwards at an angle of 1.2°. 

 


