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[bookmark: general_transportation_engineering]General Transportation Engineering
1. Q: What is transportation engineering?
A: It is the branch of civil engineering dealing with planning, design, operation and maintenance of transport facilities for safe and efficient movement of people and goods.
2. Q: What are the main modes of transportation?
A: Road, rail, air, water, and pipeline.
[bookmark: traffic_engineering_fundamentals]Traffic Engineering Fundamentals
3. Q: Define traffic volume.
A: Traffic volume is the number of vehicles passing a point on a road in a given time period.
4. Q: Define traffic density.
A: Traffic density is the number of vehicles occupying a unit length of a lane at an instant.
5. Q: Define traffic flow.
A: Traffic flow is the rate at which vehicles pass a reference point, usually vehicles per hour.
6. Q: What is spot speed?
A: Spot speed is the instantaneous speed of a vehicle at a specified location.
7. Q: What is time mean speed?
A: Time mean speed is the arithmetic mean of the speeds of vehicles passing a point during a given time.
8. Q: What is space mean speed?
A: Space mean speed is the harmonic mean of speeds of vehicles over a defined road length.
9. Q: What is design speed?
A: Design speed is the selected speed used to determine the geometric features of a road.
10. Q: What is headway?
A: Headway is the time or space gap between successive vehicles in the same lane.
11. Q: Distinguish time headway and space headway.
A: Time headway is time difference between vehicles, space headway is distance between them.
12. Q: What is platooning?
A: Platooning is the tendency of vehicles to move in groups with small headways at higher flows.
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13. Q: What is ruling gradient?
A: Ruling gradient is the maximum gradient that can be adopted as a standard for design under normal conditions.
14. Q: What is limiting gradient?
A: Limiting gradient is the steeper gradient used where ruling gradient is not feasible.
15. Q: What is exceptional gradient?
A: Exceptional gradient is a very steep gradient used only for short lengths and under special conditions.
16. Q: Define camber.
A: Camber is the cross slope provided to the road surface to drain off surface water.
17. Q: Why is camber provided?
A: Camber is provided to prevent water stagnation and protect pavement layers.
18. Q: Define super-elevation.
A: Super-elevation is the transverse slope provided on curves to counteract the centrifugal force.
19. Q: Why is super-elevation necessary?
A: Super-elevation reduces the tendency of vehicles to skid or overturn on horizontal curves.
20. Q: What is a transition curve?
A: Transition curve provides gradual change from straight to circular curve to ensure comfort and safety.
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21. Q: Define right of way.
A: Right of way is the total land width acquired for the road including carriageway and shoulders.
22. Q: What is carriageway?
A: Carriageway is the paved portion of the road used by moving traffic.
23. Q: What is shoulder?
A: Shoulder is the strip adjacent to the carriageway for emergency stopping and lateral support.
24. Q: What is median?
A: Median is the physical or painted separation between opposing traffic streams.
25. Q: What is traffic lane width commonly adopted?
A: Typical lane width is around 3.5 m for highways.
26. Q: What is shoulder width commonly adopted?
A: Shoulder width is typically 2.5 m on major highways.
27. Q: Distinguish expressway and highway.
A: Expressway is a fully access-controlled high-speed facility, highway may have partial or no control.
28. Q: What is an urban arterial?
A: Urban arterial is a high-capacity road serving major movements between important activity centers.
29. Q: What is a collector street?
A: Collector street connects local streets to arterials and distributes traffic.
30. Q: What is local street?
A: Local street provides direct access to abutting properties with low traffic speeds.
31. Q: What is road hierarchy?
A: Road hierarchy is the ordered classification of roads based on function and capacity.
32. Q: What is service road?
A: Service road is a parallel road providing access to adjacent properties and reducing direct access to main carriageway.
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33. Q: Define braking distance.
A: Braking distance is the distance travelled from application of brakes to the vehicle coming to a stop.
34. Q: Define perception–reaction time.
A: It is the time taken by a driver to perceive a hazard and initiate braking.
35. Q: What is stopping sight distance?
A: Stopping sight distance is the minimum distance required to stop a vehicle safely after seeing an obstacle.
36. Q: What is overtaking sight distance?
A: Overtaking sight distance is the minimum distance required to safely overtake a vehicle on a two-lane road.
37. Q: What is intermediate sight distance?
A: It is twice the stopping sight distance on a two-lane road when full overtaking sight distance is not feasible.
38. Q: What is sight distance at intersections?
A: Sight distance at intersections is the clear view required for drivers to see conflicting vehicles and proceed safely.
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39. Q: What is an intersection?
A: Intersection is the area where two or more roads meet or cross.
40. Q: What is an at-grade intersection?
A: At-grade intersection is where all traffic streams cross at the same level.
41. Q: What is a grade-separated intersection?
A: Grade-separated intersection separates conflicting traffic by different vertical levels, such as flyovers.
42. Q: What is an interchange?
A: An interchange is a grade-separated junction with ramps to provide all or some turning movements.
43. Q: What is a rotary or roundabout?
A: Rotary is a circular intersection where traffic flows around a central island.
44. Q: What is weaving?
A: Weaving is the crossing of traffic streams at a small angle within a limited length.
45. Q: What is weaving section in highways?
A: Weaving section is where merging and diverging traffic streams overlap.
46. Q: What is a traffic island?
A: Traffic island is a raised area within the roadway for channelization and safety.
47. Q: What is acceleration lane?
A: Acceleration lane allows vehicles to increase speed before merging into the main traffic stream.
48. Q: What is deceleration lane?
A: Deceleration lane allows vehicles to reduce speed before diverging from the main stream.
49. Q: What is a climbing lane?
A: Climbing lane is an additional lane on steep upgrades for slow heavy vehicles.
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50. Q: What is traffic capacity?
A: Traffic capacity is the maximum number of vehicles that can pass a given point per unit time under prevailing conditions.
51. Q: What is basic capacity?
A: Basic capacity is the maximum flow possible under ideal roadway and traffic conditions.
52. Q: What is practical capacity?
A: Practical capacity is the maximum flow under prevailing conditions that provides reasonable operating conditions.
53. Q: What is PCU?
A: PCU (Passenger Car Unit) is a measure expressing different vehicles in terms of equivalent passenger cars.
54. Q: What is level of service (LOS)?
A: LOS is a qualitative measure of operational conditions in a traffic stream from A (best) to F (worst).
55. Q: What is V/C ratio?
A: Volume-to-Capacity ratio indicates how much of the capacity is being used.
56. Q: What does V/C ratio greater than 1 indicate?
A: It indicates oversaturated conditions and likely congestion.
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57. Q: What is a traffic stream?
A: Traffic stream is the collective movement of vehicles on a roadway.
58. Q: Name the three fundamental traffic stream parameters.
A: Flow, speed, and density.
59. Q: State the basic speed–flow–density relationship.
A: Flow equals speed multiplied by density.
60. Q: What is free-flow speed?
A: Free-flow speed is the mean speed of vehicles under low-volume, uncongested conditions.
61. Q: What is jam density?
A: Jam density is the maximum possible density when vehicles are bumper to bumper and flow is zero.
62. Q: What is capacity drop?
A: Capacity drop is the reduction in maximum flow once congestion sets in.
63. Q: What is shock wave in traffic flow?
A: Shock wave is a moving boundary between two traffic states with different flow and density.
64. Q: What is stable flow?
A: Stable flow is when traffic conditions are such that small disturbances dissipate over time.
65. Q: What is unstable flow?
A: Unstable flow is when small disturbances grow and lead to breakdown or congestion.
66. Q: What is directional distribution?
A: It is the proportion of traffic volume in each direction on a roadway.
67. Q: What is lane distribution factor?
A: It is the fraction of total traffic using a particular lane.
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68. Q: Define AADT.
A: AADT (Annual Average Daily Traffic) is the average 24-hour traffic volume over a year.
69. Q: What is O-D survey?
A: Origin–Destination survey determines travel patterns between different zones.
70. Q: What is a traffic volume study used for?
A: It is used for capacity analysis, design of roads, and signal timings.
71. Q: What is a speed–delay study?
A: It measures travel time and delays to assess level of service and congestion.
72. Q: What is a cordon line in surveys?
A: Cordon line is a boundary around an area where traffic counts are taken.
73. Q: What is screen line?
A: Screen line is an imaginary line across a network to measure traffic flows crossing it.
74. Q: What is headway distribution used for?
A: It is used to analyze traffic flow patterns and capacity.
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75. Q: Define saturation flow.
A: Saturation flow is the maximum rate at which vehicles can pass through an intersection under ideal conditions.
76. Q: What is signal cycle length?
A: Cycle length is the total time for one complete sequence of signal indications.
77. Q: What is phase in traffic signals?
A: A phase is a part of the signal cycle allocated to a specific traffic movement or set of movements.
78. Q: What is amber time?
A: Amber time is the yellow interval between green and red to clear the intersection.
79. Q: What is lost time in signals?
A: Lost time is the time during a cycle when the intersection is not effectively used by any movement.
80. Q: What is offset in coordinated signals?
A: Offset is the time difference between start of green at successive intersections.
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81. Q: Define flexible pavement.
A: Flexible pavement is a layered system with bituminous surface that distributes loads primarily through grain-to-grain contact.
82. Q: Define rigid pavement.
A: Rigid pavement is a concrete slab that distributes load over a wider area through flexural action.
83. Q: What is subgrade?
A: Subgrade is the natural soil prepared to support the pavement structure.
84. Q: What is sub-base?
A: Sub-base is the layer of material between subgrade and base course in pavement.
85. Q: What is base course?
A: Base course is the main load-spreading layer directly under the surface course.
86. Q: What is surface course?
A: Surface course is the top layer that provides riding quality and skid resistance.
87. Q: What is blacktop?
A: Blacktop is a general term for bituminous road surface.
88. Q: What is a flexible overlay on rigid pavement called?
A: It is called a composite pavement.
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89. Q: What is marshall stability?
A: Marshall stability is the maximum load carried by a bituminous sample at a standard temperature and loading rate.
90. Q: Define VMA.
A: Voids in Mineral Aggregate (VMA) is the volume of intergranular void space between aggregate particles in compacted mix.
91. Q: Define VFB.
A: Voids Filled with Bitumen (VFB) is the percentage of VMA filled with bitumen.
92. Q: Define air voids in bituminous mix.
A: Air voids are the small pockets of air in the compacted bituminous mixture.
93. Q: What is prime coat?
A: Prime coat is a low-viscosity bitumen applied to granular base to bind and seal it.
94. Q: What is tack coat?
A: Tack coat is a light application of bitumen between bituminous layers to ensure bond.
95. Q: What is seal coat?
A: Seal coat is a thin application to seal surface voids and improve skid resistance.
96. Q: What is dense bituminous macadam?
A: Dense bituminous macadam is a dense graded bituminous base or binder course.
97. Q: What is bituminous concrete?
A: Bituminous concrete is a dense wearing course with high stability and durability.
98. Q: What is open-graded mix?
A: Open-graded mix has high air voids and provides high permeability or texture.
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99. Q: What is CBR?
A: CBR (California Bearing Ratio) is a strength test on soil for pavement design.
100. Q: What is design period for a pavement?
A: Design period is the number of years for which the pavement is designed to carry expected traffic.
101. Q: What is cumulative traffic in MSA?
A: Cumulative traffic is the total number of standard axle load repetitions over the design period, expressed in million standard axles.
102. Q: What is equivalency factor in pavement design?
A: Equivalency factor converts different axle loads to equivalent standard axles.
103. Q: What is axle load spectrum?
A: Axle load spectrum is the distribution of different axle loads in the traffic stream.
104. Q: What is design serviceability index?
A: It is the terminal serviceability level chosen for pavement design.
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105. Q: Why are dowel bars used?
A: Dowel bars transfer load across joints in concrete pavements.
106. Q: Why are tie bars used?
A: Tie bars hold adjoining slabs together to prevent separation.
107. Q: What is joint sealing?
A: Joint sealing prevents entry of water and incompressibles into pavement joints.
108. Q: What is an expansion joint?
A: Expansion joint accommodates thermal movements in concrete pavement.
109. Q: What is a contraction joint?
A: Contraction joint controls cracking by inducing a weakened plane.
110. Q: What is a warp in concrete pavement?
A: Warping is the curling of slab due to temperature or moisture gradient.
111. Q: What is pumping in concrete pavement?
A: Pumping is ejection of water and fines through joints or cracks under traffic loading.
112. Q: What is corner break in rigid pavement?
A: Corner break is cracking near the slab corner due to combined stresses and loss of support.
113. Q: What is creep in rigid pavement?
A: Creep is the time-dependent deformation of concrete under sustained load.
114. Q: What is warping stress?
A: Warping stress is stress due to temperature or moisture gradient across pavement depth.
115. Q: What is joint spacing in concrete pavement based on?
A: It is based on slab thickness, thermal movement, and load stresses.
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116. Q: What is pavement failure?
A: Pavement failure is the loss of serviceability due to distress like cracking, rutting, or potholes.
117. Q: What is rutting?
A: Rutting is longitudinal depression in wheel paths due to permanent deformation.
118. Q: What is fatigue cracking?
A: Fatigue cracking is interconnected cracks caused by repeated traffic loading.
119. Q: What is reflective cracking?
A: Reflective cracking occurs when cracks in underlying layers reflect to the surface.
120. Q: What is skid resistance?
A: Skid resistance is the ability of pavement surface to prevent sliding of vehicle tyres.
121. Q: What is roughness?
A: Roughness is the deviation of pavement surface from a true plane affecting riding comfort.
122. Q: What is IRI?
A: International Roughness Index is a standard measure of pavement roughness.
123. Q: What is pavement performance?
A: Pavement performance describes how pavement condition changes over time under traffic and environment.
124. Q: What is serviceability index?
A: Serviceability index quantifies user perception of pavement ride quality.
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125. Q: What is pavement maintenance?
A: Pavement maintenance includes activities to preserve the pavement condition and extend its life.
126. Q: What is preventive maintenance?
A: Preventive maintenance is planned work to delay or prevent pavement deterioration.
127. Q: What is corrective maintenance?
A: Corrective maintenance repairs existing pavement defects.
128. Q: What is overlay?
A: Overlay is an additional pavement layer placed over an existing surface to restore strength and riding quality.
129. Q: What is recycling in pavements?
A: Recycling reuses existing pavement materials after processing in new construction or rehabilitation.
130. Q: What is a geosynthetic in roads?
A: Geosynthetic is a polymer-based product used for reinforcement, separation, filtration, or drainage in pavements.
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131. Q: What is a traffic crash?
A: A traffic crash is an unintended collision involving at least one road vehicle causing damage or injury.
132. Q: What is accident black spot?
A: Black spot is a road location with abnormally high crash frequency.
133. Q: What is road safety audit?
A: Road safety audit is a formal examination of a road project by an independent team to identify safety issues.
134. Q: What is access control?
A: Access control is restriction of entry and exit points to a roadway to improve safety and capacity.
135. Q: What is traffic calming?
A: Traffic calming consists of measures to reduce vehicle speeds and improve safety in local areas.
136. Q: What is a speed hump?
A: Speed hump is a vertical deflection device used to slow down traffic.
137. Q: What is a chicane?
A: Chicane is a series of curves or lane shifts that forces drivers to reduce speed.
138. Q: What is road humps effectiveness based on?
A: It is based on reduction in vehicle speeds and crash frequency.
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139. Q: What is parking?
A: Parking is the standing of a vehicle, occupied or not, other than temporarily for loading or unloading.
140. Q: What is on-street parking?
A: On-street parking is parking provided along the edge of the roadway.
141. Q: What is off-street parking?
A: Off-street parking is parking provided in lots or structures away from the carriageway.
142. Q: What is angle parking?
A: Angle parking is when vehicles are parked at an angle to the curb.
143. Q: What is parallel parking?
A: Parallel parking is when vehicles are parked parallel to the curb.
144. Q: What is a parking survey?
A: Parking survey assesses parking demand, supply, and usage characteristics.
145. Q: What is parking accumulation?
A: Parking accumulation is the number of vehicles parked in a facility at a given time.
146. Q: What is parking load?
A: Parking load is the total vehicle-hours of parking in a given period.
147. Q: What is average parking duration?
A: Average parking duration is parking load divided by number of vehicles parked.
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148. Q: What is a pedestrian crossing?
A: Pedestrian crossing is a designated location for pedestrians to cross the carriageway.
149. Q: What is a bus bay?
A: Bus bay is a recessed area off the carriageway for buses to stop without blocking through traffic.
150. Q: What is an HOV lane?
A: High Occupancy Vehicle lane is reserved for vehicles with a minimum number of occupants.
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151. Q: What is a design vehicle?
A: Design vehicle is a representative vehicle type used to design geometric elements like curves and intersections.
152. Q: What is turning radius?
A: Turning radius is the minimum radius required for a vehicle to turn without encroachment.
153. Q: What is swept path?
A: Swept path is the area covered by the outer and inner paths of a turning vehicle.
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154. Q: What is highway alignment?
A: Highway alignment is the position of the centre line of the road in plan and profile.
155. Q: What is route alignment?
A: Route alignment is the horizontal and vertical path chosen for a roadway or railway.
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156. Q: What is ITS?
A: Intelligent Transportation Systems use advanced technologies to improve safety and efficiency of transport networks.
157. Q: Give an example of ITS application.
A: Adaptive traffic signal control adjusts signal timings based on real-time traffic.
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158. Q: What is traffic impact assessment?
A: It is a study to predict the effects of proposed developments on the transport network.
159. Q: What is trip generation?
A: Trip generation estimates the number of trips produced and attracted by a land use.
160. Q: What is trip distribution?
A: Trip distribution models where trips from each zone are destined.
161. Q: What is mode choice?
A: Mode choice predicts what proportion of trips use each transport mode.
162. Q: What is route assignment?
A: Route assignment allocates trips to specific paths in the network.
163. Q: What is a four-step transport model?
A: It is a sequential process of trip generation, distribution, mode choice, and assignment.
164. Q: What is modal split?
A: Modal split is the division of total trips among different transport modes.
165. Q: What is travel demand management?
A: It is a set of strategies to optimize travel behaviour and reduce peak demand.
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166. Q: What is road user cost?
A: Road user cost includes vehicle operating cost, travel time cost, and crash cost.
167. Q: What is vehicle operating cost?
A: Vehicle operating cost includes fuel, oil, tyres, maintenance, depreciation, and driver wages.
168. Q: What is travel time cost?
A: Travel time cost represents the economic value of time spent travelling.
169. Q: What is congestion pricing?
A: Congestion pricing charges higher tolls during peak periods to manage demand.
170. Q: What is environmental impact assessment for transport projects?
A: It is the study of likely environmental effects of a project and mitigation measures.
171. Q: What is noise barrier?
A: Noise barrier is a structure designed to reduce traffic noise for nearby receptors.
172. Q: What is emission factor?
A: Emission factor is the quantity of pollutant emitted per unit of activity like vehicle-km.
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173. Q: What is transit-oriented development?
A: It is high-density, mixed-use development near transit stations to encourage public transport use.
174. Q: What is a BRT system?
A: Bus Rapid Transit is a high-quality bus system with dedicated lanes and priority at intersections.
175. Q: What is headway in transit?
A: Headway in transit is the time interval between two successive transit vehicles on a route.
176. Q: What is dwell time in transit?
A: Dwell time is the time a transit vehicle spends at a stop for boarding and alighting.
177. Q: What is schedule adherence?
A: Schedule adherence is the degree to which transit service follows the published timetable.
178. Q: What is load factor in transit?
A: Load factor is the ratio of passengers carried to seat capacity.
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179. Q: What is gradient in railways?
A: Gradient is the rate of variation of track elevation along the length.
180. Q: What is ruling gradient in railways?
A: It is the maximum gradient that governs the hauling capacity of locomotives on a section.
181. Q: What is superelevation in railways?
A: Superelevation is the raising of outer rail to counteract centrifugal force on curves.
182. Q: What is cant deficiency?
A: Cant deficiency is the additional superelevation required for equilibrium at a given speed.
183. Q: What is cant excess?
A: Cant excess is the extra superelevation provided when trains at lower speeds use a curve.
184. Q: What is gauge in railways?
A: Gauge is the clear distance between inner faces of two rails.
185. Q: What is a turnout?
A: Turnout is an arrangement of components enabling trains to move from one track to another.
186. Q: What is a crossing in railways?
A: Crossing is the arrangement that permits two rails to cross each other.
187. Q: What is a sleeper?
A: Sleeper is a transverse support for rails, maintaining gauge and transferring loads to ballast.
188. Q: What is ballast?
A: Ballast is broken stones placed under and around sleepers to provide stability and drainage.
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189. Q: What is an airport runway?
A: Runway is a defined rectangular area suitable for aircraft landing and takeoff.
190. Q: What is taxiway?
A: Taxiway is a path on an airport connecting runways with aprons and hangars.
191. Q: What is apron in airports?
A: Apron is the area for aircraft parking, loading, unloading, and servicing.
192. Q: What is runway orientation based on?
A: Runway orientation is based on prevailing wind direction to minimize crosswind.
193. Q: What is runway design length influenced by?
A: It is influenced by aircraft type, elevation, temperature, and gradient.
194. Q: What is ESWL in runway design?
A: Equivalent Single Wheel Load converts complex gear loads to an equivalent single wheel for pavement design.
195. Q: What is clearway in airports?
A: Clearway is an area beyond runway end kept free of obstructions for takeoff.
196. Q: What is stopway?
A: Stopway is an area beyond runway end prepared to support aircraft in case of aborted takeoff.
197. Q: What is runway threshold?
A: Threshold is the designated beginning of the runway available for landing.
198. Q: What is declared distance?
A: Declared distance is a set of specified distances available and suitable for aircraft operations.
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199. Q: What is traffic indexing or classification?
A: It is grouping vehicles into standard categories for design and analysis.
200. Q: Why is transportation engineering important for jobs?
A: It ensures safe, economical, and sustainable movement of people and goods, fundamental to infrastructure development.
