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Note: Attempt four questions only

Q1: (a) Define or explain cach of the following: (15 marks)
(1) Asphalt grade, (2) Softening point. (3)  Trip  generation, (4) Capacity.
(3) Liquid asphalt.
() What arc the factors that allect the determination of Passing Sight Distance (IP5D)7

]

(3 marks)
(¢) What are the lactors that the adhesion failure of the asphalt conerete depends on?

(5 marks)

()2: lhe ageregate mix used for the design of an asphaltic concrete mixture consists ol 453%
coarse aogrepate. 50% fine aggregate. and 3% mineral fillevs. 11" the respeetive bulk
specific gravities of these materials arc 2.60. 2.71. and 2.69. determine the optimum
asphall content as a percentage weight ol the total mix to product an asphaltic concrete
mixture complving with the specifications shown below. The test results obtained using
the Marshall method and the maximum specilic gravity ol paving mixture are shown
below. The specilic gravity ol asphalt is 1.02. (25 marks)
Specifications:  Min.  Stability=8 kN, Flow  (mm)=2-4, %  Air  Voids=3-3%,
Min, "uVMA=1.0"%.

%o by wl W of sample in | Wi of sample in |

Max, specilic

ol asphalt air gm] | waler (2m) Srabirlity (1K) FIONCLIIIN [ gravily _t{!‘ _|1~1i.\lu|'-:
+.0 13253 7830 0.57 25 2.57
45 1330.1 793.3 0.80 =0 | 255 |
5.0 1336.2 8008 003 | 400 253 |
55 | 13420 | 8045 970 | 500 | 251 |
6.0 | 13475 | 803 910 6.23 | 249
03: For the end arcas ol highway carthwork construction shown below, complete the ;
caleulations to [nd the cumulative volume of the earthwork for 10% shrinkage factor.
and draw the mass haul diagram and the longiludinal profile of the highway. It you
- know that the wasle volume and [ree haul distance in this carthwork is 2766m” and
300m respectively. find the frechaul volume. overhaul volume. Limit of Lconomic [Haul,
and borrow volume, (25 marks)
[ Station | 14:00 [ 1800 | 20=00 | 24:00 | 28+00 | 30+00 |
. Cut area (m°) | 0D | LIs I 0 16 : 77
Fill area {(m~) | | | 23 0 7.8 0 ! ]

Q4: According to AASIITO guide for structural design of flexible pavement 1993, design a
suitable pavement structure for an urban freeway highway to carry the wralTic volumes
shown below on the desien direction with a design lane factor of 453% for a design
period of 30 vears. It is estimated that the quality of drainage ol pavement layers is good
and the pavement structure will exposed to moisture levels approaching saturation for

I 30% ol time. The CBR values of subgrade. subbase. and basc materials are 3%, 30%,

100%, respectively, and the resilient modulus of asphall conerete surface laver 1s

/4




450% |0 psi. The expected annual traffic growth rate is 3% for all types ol vehcles,
_ (35S marks) = E e :
| Type of vechicle Passenger cars | Truck veh. tvpe | ! Truek veh. tvpe 2 | Truck veh. type 3 |
| No. ol vehicles 700 veh./day 250 vehsday | 350 vehday | 300 veh./day
| Truck factor | 2 090 | 425 00

Q5: (a) A driver traveling at a specd of 80 kph is trving to overtake the vehiele in front off
him. The speed ol the overtaken vehicle is 60 kph. The acceleration rate of the
overtaking vehicle is 3.1 km/hr/sec. and the vehicle spent 0.03 minutes to move to
the opposing lance and 0.15 minutes traveling on it. [t you know that the distance
between the overtaking and the opposing vehicles before the beginning ol the
overtaking process is 300 meters. Is this distance adequate 1o complete the

overtaking process? Show that by caleulations. (13 marks)
(b) The relationship between volume (Q) and speed (V) on a given highway was found
to he: () =334V = 0.63V". Calculate the capacity of this highway., (10 marks)
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Good Luck. ..




