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Traffic Engineering
Practical Project-1: 
Field Observation and Analysis of Traffic Flow and Shockwaves
1. Objective
The objective of this practical exercise is to enable students to observe, measure, and analyze traffic shockwaves in real traffic conditions using video recordings. Students will collect traffic data and apply fundamental traffic flow and shockwave theories to construct fundamental diagrams, identify shockwaves, estimate shockwave speeds, queue lengths, and queue dissipation times, and relate the findings to traffic operations and safety.
2. Study Location Selection
Each student (or group of up to 3 students) shall select one site in their vicinity where traffic shockwaves are likely to occur. Acceptable locations include:
· A signalized intersection (preferred)
· A lane drop or bottleneck on an urban road
· A work zone or temporary road narrowing
· A road segment with frequent stop-and-go traffic
· An intersection approach near a bus stop or pedestrian crossing
3. Site Selection Criteria
· Clear visibility of vehicle queues
· Ability to observe speed changes and queue formation
· SAFE location for standing and recording video
· Traffic flow should be moderate to high during observation
Students must include a brief justification for site selection.
4. Data Collection Method
Video Recording: Students shall record a continuous video of traffic operations at the selected site for one hour. A smartphone camera is sufficient.

Requirements:
· Recording duration: for one hour with a 15-minute interval.
· Camera position: Elevated view preferred
· Time period: Peak or near-peak traffic conditions
· The video must clearly show:
· Queue formation
· Vehicle stopping and starting
· Signal phases (if signalized)
5. Data Extraction & Analysis
From the recorded video, students shall extract and tabulate:
a. Traffic Flow Data
· Vehicle counts by time interval (e.g., 15 s )
· Flow rate q (veh/h/ln)
· Signal timings (green, red, cycle length), if applicable
b. Speed and Headway Data
· Travel time over a known distance
· Average speed u (km/h)
· Time headways (s)
Step A: Define Your States 
• State 1 (Arrivals): Traffic moving freely toward the intersection before joining the queue.
• State 3 (The Queue): Traffic stopped at the red light.
• State 4 (Saturation/Discharge): Traffic moving across the stop line once the light turns green.
Step B: Extract Parameters
Review your video and calculate the following for a single cycle:
1. Arrival Flow (q1​): Count the number of vehicles passing a point upstream before they hit the brakes. Convert to vehicles per hour (vph).
2. Arrival Speed (u1​): Time how long it takes a vehicle in State 1 to travel your known reference distance. Calculate speed in Km/h or m/s.
3. Arrival Density (k1​): Use the Fundamental Equation: k1​=u1​q1​​
4. Jam Density (k3​ or kj​): Estimate the density of the stopped queue or take values from literature.
All assumptions must be clearly stated and justified.
6. Fundamental Diagram Analysis
Using the collected data, students shall construct:
1. Flow–density diagram 
2. Speed–density diagram 
3. Flow–speed diagram 
Students must:
· Plot measured data points
· Identify free-flow and congested regimes
· Estimate capacity and critical density
· Briefly interpret each diagram
7. Shockwave Analysis
Students shall identify and describe:
· Backward forming shockwaves (queue growth)
· Backward recovery shockwaves (queue dissipation)
· Forward-moving shockwaves (post-discharge recovery)
A time–space diagram must be drawn showing shockwave propagation.
8. Reporting
Students shall submit a report (6–10 pages) including:
1. Introduction and objectives
2. Site description 
3. Data collection methodology
4. Data tables and parameter estimation
5. Fundamental diagrams
6. Shockwave analysis and results
7. Discussion 
8. Conclusions and recommendations

9. Assessment Criteria 
	Criteria
	Weight

	Data collection quality
	15%

	Correct analysis
	30%

	Diagrams and calculations
	25%

	Interpretation and discussion
	20%

	Report quality
	10%
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