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PART I – Closed Book (40 POINTS)
Q1. (10 points) – What are the types of intersections in railways? Draw a clear sketch for each type. 
Q2. (12 points) -- Define the following terms:

1. Emergency Escape Ramps:

2. The equilibrium elevation:
3. Rail anchors
4. Rail joints

Q3. (10 points) Choose the most correct answer

1. Design of all types of vertical curves is based on one of the following criteria:

a) Comfort


b) Stopping Sight Distance
c) Drainage


d) All of the above

2. The attainment of superelevation in railways is accomplished by:

a) Rotating about the centerline
b) Elevating the outer rail

c) Elevating the inner rail

d) All of the above

3. The design of vertical curves for railroads compared with highways is characterized by

a) greater maximum grades and longer vertical curves

b) smaller maximum grades and longer vertical curves

c) greater maximum grades and smaller vertical curves

a) smaller maximum grades and smaller vertical curves 
4. The presence of climbing lanes is affected by:
a) No. of heavy vehicles

b) Length of the grade 
c) Upgrade slope


d) All of the above 
5. Based on your common sense, the maximum allowed elevation in the rail is

a) 5 cm


b) 15 cm

 c) 35 cm
d) 10%

6. The vertical curve length for transit rail compared to that of the main rail track (for the same grades) is:
a) Always longer


b) Always shorter 

c) Almost equal


d) Either one of the above

7. Frogs in rail roads are used to:
a) Facilitate the movement of the rolling stock on a diverging track

b) Hold the rail and gauge to its position (prevent movement of rail)

c) Prevent lateral and vertical movement of the rail

d) All of the above

4. (8 points) Answer whether True or False

1. (      ) AASHTO recommends for parking lots to use a small single unit truck as the design vehicle. 

2. (      ) The length of vertical curves based sight distance criterion always gives higher lengths compared to the other criteria.

3. (      ) In vertical curves, the length of the curve always equals the lengths of the two tangents.

4. (      ) "K" in vertical curves is based on roadway stopping sight distance.

5. (      ) The primary aim in designing off-street parking facilities is to obtain as many spaces as possible within the area provided.
6. (      ) For a specified length of on-street parking area, the parallel parking always provides the least number of parking spaces.

7. (      ) The chord definition of the degree of curve is used for rail road horizontal alignment.

8. (      ) Spirals are rarely used in rail roads.
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PART II – Open Book (60 POINTS)
Q.1 (20 points) A sag vertical curve connects -4.5% grade with 1.5% grade on a rural highway. If the criterion for design is the minimum SSD, the design speed is 55mph, and the station of the PVI is 49+50 at an elevation of 350 ft, compute the following.

a. What is the length of the curve?

b. What are the stations and elevation of BVC and EVC?

c. Determine the location and elevation of the lowest point on the curve.

Q.2 (20 points) A vertical parabolic curve is to be used for a secondary main track railroad. In this curve, a 1.35% grade intersects with -1.15% grade. Along the vertical curve, a horizontal curve is designed where its length is equal to that of the vertical curve. The horizontal curve deviation angle = 12 deg 14 min. The rail elevation to be used at the horizontal curve is set at 150mm.

a. What min. length of the vertical curve is recommended for design?

b. What degree of the horizontal curve is to be used?

c. What design speed is considered?
Q.3 (20 points) How many cars could be placed in a parking lot in the University 95 ft wide on the street side and 250 ft deep? Make a sketch showing the recommended arrangement. Assume two driveways and one-way circulation and inclined parking. (Note: sketch is not drawn to scale).


[image: image1]

95 ft





250 ft





Street








PAGE  
4

