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Measuring and Assessing Traffic Congestion

 Difficulties in measuring and 
assessing traffic congestion in 
practice discussed.

 Modelling lessons learned 
from the case study of a 
highly congested corridor in 
Melbourne presented.

Westbound approach of the intersection of 
Alexandra Parade and Wellington Street
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Important aspects of observing and 
modelling congested networks

 Determine demand flow data:  
Turning volume counts and SCATS 
volume data under congested 
conditions give capacity flows
(underestimate demand)

 Allow for the impact of lane blockage 
(queue spillback) in reducing 
saturation flow rates and intersection 
capacities

 Account for residual demand (queue)
for highly congested conditions that 
last for long periods
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Study Location and Data Collection: Intersection of 
Alexandra Parade and Wellington Street 

Long queues on the 
westbound 
approach of the 
intersection during 
AM peak periods.
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Study Location and Data Collection: 
Intersection Saturation Flow Surveys

 Several saturation flow surveys conducted.

 ARR 123 saturation flow survey method extended for recording 
the lane blockage times and taking these into account in 
saturation flow and lost time calculations.

 Definition of Lane Blockage (reducing effect on saturation flow) 
needs to be clear.
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Study Location and Data Collection: 
Saturation Flow Survey results
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Study Location and Data Collection: 
Intersection and Freeway Data

 VicRoads volume data from freeway 
detectors used for establishing demand 
flow rates.  

 Saturation flow and lane blockage data 
obtained from special surveys at the 
intersection.

 Intersection traffic data obtained from VicRoads 
including SCATS volume, operational parameters and 
timing data for the intersection. 

SCATS volume data represent the stop-line capacity 
flow rates under oversaturated conditions.
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Study Location and Data Collection : Eastern Freeway 
upstream of Wellington St and Hoddle St intersections

Queues extend upstream onto the Eastern Freeway section.
Demand flows determined from VicRoads freeway volume data 
upstream of the queues on the freeway.
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Study Location: Queues extending to Eastern Freeway

Queue lengths in the range 
1.9 km to 3.7 km (95th percentile 
queue = 3.5 m) observed in floating 
car surveys with GPS video 
equipment.

Queues extend as far as the Chandler 
Highway interchange.
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SIDRA INTERSECTION Analyses:
Demand Flows

 Demand flows for each 15-min interval by finding the percentage of total 
freeway traffic that travels to the Wellington Street intersection.

 Residual demand (queue) accumulated during the 6.00 - 7.45 AM period  
also included in determining an adjusted demand flow rate. 
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SIDRA INTERSECTION Analyses:
Capacity and Demand Flows

 A detailed paired intersection 
(network) model developed using
SIDRA INTERSECTION 6

 Capacity Model using 
SCATS volume data: calibrated for 
Degree of Saturation = 1.0 
(volume = capacity)

 Demand Model for realistic 
queue length estimates.
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SIDRA INTERSECTION Analyses:
Capacity Flows

 Analyses for the intersection peak 15-min 

peak period (7.45 - 8.00 AM) using data 

for 4 Mar 2013 and 5 Mar 2014.

 Capacity flows for each 15-min interval 

from SCATS intersection data.

 Westbound lanes blocked frequently by 

queues extending from the downstream 

Smith Street intersection:  lane blockage 

values in the range 50 – 60%.  

 Low saturation flow rates 

(50 – 60% capacity loss) as a result.



13 of 18

SIDRA INTERSECTION Analyses:
Signal Phasing

Phase Times from SCATS and confirmed in the field:

Phase A = 110 s
Phase B = 40s
Phase C = 10s
Cycle Time = 160 s
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SIDRA INTERSECTION Outputs

Network display showing 
degrees of saturation and the 
movement display showing 
95th percentile back of queue 
values (metres) for the South 
side of the intersection
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Concluding Remarks

 Capacity Model underestimated queue lengths.

 Demand Model provided better reflection of the observed 
conditions.

 Important to use demand flows rather than the stop-line 
capacity flows based on SCATS data or turning volume counts  
under congested conditions.

 The impact of residual demand (queue) accumulated during long 
periods of highly congested conditions on intersection 
performance is also important.
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Concluding Remarks

 Intersection saturation flow surveys indicated the impact of 
queue spillback (lane blockage) on reduced saturation flows, 
and therefore intersection capacities and performance.

 The estimated 95th percentile back of queue values for 
westbound lanes for the 7.45 - 8.00 AM peak period were 
2.9 to 3.3 km which is close to the observed value of 3.5 km.  

 The analysis assumed equal lane utilisation which would 
tend to underestimate queue lengths. 
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Concluding Remarks: Recommended Research

 Method to establish the true 
demand flow rates for networks 
of closely-spaced intersections 
with queue interactions 
between intersections.  

 Saturation flow rates and the 
related SCATS MF parameter 
with a view to lane blockage 
effects under congested 
network conditions.
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