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WHY traffic congestion and work zones are especially 
important in Toronto? 

Toronto is the North America fastest growing city.

Toronto is the most congested Canadian city.

Congestion is very costly! 

How much is the annual cost of traffic congestion in the GTHA area (in CAD)?



ÅThe cost of congestion in the GTHA is forecasted to increase to $15 billion per year by 
2031. This is equivalent to: 

ÅConstruction sites and work zones cause around 10% of the total road delay, i.e.,:

$1.5 billion/year  ~  $4.1 million / day  ~  $0.1713 million / hour  ~  $2,900 / minute

$41.1 million / day 

$1.713 million / hour  

$29,000 / minute

WHY traffic congestion and work zones are especially 
important in Toronto? 
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WHY we have traffic congestion? 

ÅBecause we have traffic capacity (highways or lanes) less than the demand (number of 
vehicles/travellers)

Åwe need an accurate estimation of work zone traffic capacity to have efficient traffic 
management plans (TMPs) and avoid congestion.

Traffic Demand

How much capacity we have? 
Is capacity > Demand?



Work Zone Capacity Model in the Highway Capacity Manual

In Chapter 31: Signalized Intersection - Supplemental (Equations 31-89 to 31-91), a work 
zone capacity adjustment factor is calculated as:

Ὢύᾀ= 0.858 ×ὪύὭὨ×ὪreduceҖ мΦл; where:

ὪύὭὨ= adjustment factor for approach width

Ὢreduce= adjustment factor for reducing lanes during work zone presence

Model limitations:

> Only relies on the total approach width & the number of lanes closed/opened.

> No considerations given to specific geometric conditions (e.g., long taper, right vs left 
closure, median cross-over, etc)

> No considerations are given to the impact of: degree-of-saturation (queue length), light 
condition, late-merge, heavy vehicles, weather conditions, etc.



Why this study? 

> Work zone (WZ) traffic capacity is vitally needed to prepare efficient traffic management 
plans. 

> The existing WZ capacity guidelines at signalized intersections are very limited.

> This leaves transportation agencies, contractors, and consultants with many challenges 
when they attempt to reliably manage work zone traffic. 



The Study Objectives and Contributions

This study aimed to transform available work zone capacity models by:

> Examining unconventional geometric configurations (e.g., excessively long closure, 
median crossover, etc).

> Focusing on long-term WZs - lasting impact for weeks/months.

> Incorporating reliability and stochasticity.

> Evaluating factors that have not been addressed before.

> Advise the industry accordingly.
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