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PART I – Closed Book (48 POINTS)

1. (12 points) Answer the Following Questions:
1) Compare highway and rail transportation systems in terms of: 

· Directness of route

· Speed 

· Cost (initial and operating) 

· Cargo carrying capacity

2) For what type of roads medians are used? Name three functions of medians.

3) Name four factors that are usually considered in the reconnaissance survey for the initial identification of possible routes. 

2. (12 points) Make sketches for the following:
1) The curve showing the relationship between the hourly volume and annual ADT illustrating the 30th Hourly Volume

2) A curved vs. plane cross slope for a 2 lane highway

3) A vehicle traveling on a superelevated cross section showing all forces acting on it.

4) A typical stopping sight distance showing its components.

3. (16 points) Multiple Choice:

1)
Transportation networks are composed of:


a. 
Nodes
and Links

b.
Terminals and Nodes 

c. 
Links and Terminals

d.
Nodes, Links and Terminals

3)
The following is not considered to be a transportation system:


a. 
Pipelines


b.
Trucks 


c. 
Air transportation

d.
Urban Transit


2) 
For local streets, with respect to other classes of roads, accessibility is considered to be:


a.
the highest


b.
the lowest


c.
moderate


d. 
none of the above

4)
Passing sight distance is considered for the design of: 


a. 
multi-lane highways

b. 
two-lane highways


c.
four-lane highways

d.
all types of highways

5)
Depth perception affects the ability of a driver to estimate: 

a. 
speed



b. 
distance


c.
speed and distance

d.
none of the above

6)
Preliminary location survey will result in:


a.
selection of best route

b.
identification of feasible corridors
c. 
specification of a set of  
d.
selection of the general area through 
feasible routes 



which the highway can traverse


7)
A primary function of shoulders is to:


a.
provide area for drainage 
b.
provide space for pedestrians to walk 


c.
provide enough R-o-W

d.
support road structure

8)
For curvilinear motion on a simple circular curve, where speed is constant:


a.
radial acceleration is constant  
b.
tangential acceleration is variable 



along the curve



along the curve


c.
radial acceleration is zero
d.
none of the above

4. (8 points) Answer whether True or False

1. (      ) An average value of perception-reaction time of 2.5 sec is usually used for highway design purposes.

2. (      ) The design hour volume is related to the average daily traffic volume.

3. (      ) The main function of guard rails is to prevent vehicles from leaving the road. 

4. (      ) Traffic congestion is related to the relationship between traffic volumes and road capacity. 

5. (      ) WB-12 is a design vehicle with 12 m total length.

6. (      ) Turning radius at an intersection is affected by the design speed.

7. (      ) Rolling resistance is the frictional force between the tires and pavement surface.

8. (      ) ITS is Integrated Traffic management Systems which make use of technology in improving safety, reducing traffic demand, and improving mobility.
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PART II - Closed Book (52 POINTS) 

1. (32 points) A 3500-lb vehicle traveling at a speed of 40 mph is coming at a T-intersection, as shown below. The turning speed of a vehicle at the intersection is 15 mph. The intersection is at sea level and has a level terrain. The vehicle’s frontal cross-sectional area is 37 ft2. 

A sign warning the driver about the intersection is located on the right side shoulder. Due to visual obstructions, the driver can see the sign only as he is 100 ft from the sign. The eye of the driver is approximately 8 ft from the edge of the pavement, and his perception-reaction time is 2.5 seconds. The sign has letters that are (3ft 9in) high. Typical drivers can read the sign at a distance of 60 ft for each 1 ft of letter height. 

You as a transportation engineer are required to place the sign in the appropriate location. 

(a) What is the maximum distance inside the shoulder the sign may be placed and is still fairly visible to the driver? 

(b) What is the distance from the intersection this sign may be located so as to give drivers sufficient warning time to turn safely?

(c) What horsepower produced by this vehicle at the original speed?

 





8”

100 ft

2. (20 points) The right-of-way for a rural arterial, which is located in a moderately steep terrain, is 40 m. The left side of the highway has 1.0 m fill and the left side has 2.0 m cut.

You are required to design this highway with all its cross-section elements are according to standards. 

(a) Draw a cross-section of this highway showing the all basic elements, their appropriate shape and their approximate dimensions.
(b) What design speed you recommend for this highway?
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