	High Institute of
	[image: image1.jpg]



	3rd Year Civil

	Engineering & Technology
	
	October, 21, 2017

	Civil Engineering Dept.
	
	Assignment No. 4


Due Date: Submit the answer for this assignment no later than a week from the above date.
Cross-section elements & Sight distance
Question (1):
a) Draw a reasonable cross-section of 4-lane divided highway showing all elements i.e., lane width of 3.6m, median width of 7.0m and shoulder width of 1.8m.
b) Write short notes about the following:

· Lanes, Shoulder, Median and cross-slope.

· Stopping sight distance

· Passing sight distance
Question (2):
A 2-lane rural highway is going to be widened from one side to join a 4-lane rural highway in the same direction. The running speeds on the 2-lane and 4-lane highways are 40 and 60 mph, respectively. The highways have the following features:

	
	2-Lane Highway
	4-Lane Highway

	Lane width
	12 ft
	12 ft

	Median width
	--
	12 ft

	Shoulder width
	12 ft
	10 ft


   It is required to draw the following to a reasonable scale:

a) A cross section in a cut area for the 2-lane highway. 

b) A cross section in a fill area for the 4-lane highway.
Question (3) Complete the following:
· Width of design vehicle is needed for design of …………., the length of the vehicle is useful for designing……………, the vehicle height is required for………………and the weight of the vehicle is needed for design of………………..

· The braking distance is……….than the lag distance at high speeds because of……….

· When a highway is designed with respect to the sight distance, the…….sight distance is considered on divided highways while the……..sight distance is considered for two-lane highways.

· The function of the pavement shoulder is……..,……….,……….


Question (4) 

A car accident was being investigated in which a car hit a barrier after applying brakes. The skid marks that were formed by the car were measured as 100m. In order to estimate the speed before impact a trial test was carried out with another car of the same model. The speed of the trial was 68 km/hr and the braking distance required to completely stop the vehical was measured as approximately 60m. Determine the initial speed of the car when it was hit the barrier if the impact speed was 34.5 km/hr if the level of the road was flat and the deceleration rate was 3.4 m/sec2. Determine the deceleration rate of the trial vehicle. Finally determine the impact speed if the initial speed was travelling at 90 km/hr and at the same deceleration rate of the trial run. (9 points).

Question (5):
Calculate the SSD for a design speed of 60 km/hr assuming the deceleration rate of 4 km/hr/sec and the reaction time of 3 seconds.
Question (6):
Determine the passing sight distance on a 2-lane highway using a design speed of 70 km/hr. Assume any other data required.
Question (7):
A temporary diversion has been constructed on a highway of +3% gradient due to major repairs undertaken on a bridge. Maximum speed allowed on the diversion was 20 km/hr. Determine the minimum distance from the diversion to a sign which should be located to inform drivers of that temporary change. The letter height of the road sign was 1 cm and the driver can read the sign at a distance of 40 m per each cm of letter height. The maximum speed on the highway was 70 km/hr, deceleration rate was 7 mph/sec and the reaction time was 3 seconds. 
Good Luck, Dr. Alaa Gabr

