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The Construction Safety Association of Ontario undertook a study of how portable variable message
signs (PVMS) affect traffic speed in construction zones.  The purpose was

✦ to quantify concerns raised by contractors about vehicles travelling through work zones at 
speeds far above the posted limit

✦ to determine whether using PVMS close to the work zone will cause drivers to slow down.
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Background:
Responsibilities for highway work
Road Authority

Contractor

Police

Health and Safety
Enforcement

The Ontario Ministry of Transportation (MTO) is responsible for

✦ designing, contracting, administering, and inspecting the project
✦ approving, inspecting, and monitoring traffic control plans.

The projects must abide by the
Ontario Traffic Manual, Book 7:
Te m p o ra ry Conditions. (This 
outlines the minimum design
re q u i rements for highway 
construction traffic control plans).

The Ontario Ministry of Labour
enforces the Occupational Health
and Safety Act and Regulations for
Construction Projects.

The contractor is responsible for all aspects of traffic control, traffic
protection, and the health and safety of all workers, including all sub-trades
on site and their employees.

The police are responsible for
✦ conducting regular highway patrols, including construction zones
✦ conducting enhanced patrols through the construction zone if 

requested by the MTO
✦ performing pay-duty work—such as rolling closures and traffic speed

controls—if requested by the contractor.

CSAO used five Hi-Star NC-97 units (pictured above) to collect the following data:

✦ number of vehicles
✦ individual speeds
✦ length of vehicle
✦ time/date each vehicle 

passed
✦ time between vehicles
✦ asphalt temperature
✦ surface moisture.

Each unit is capable of 
collecting data 24 hours a day
for 7 days. It sits on the 
pavement in the middle of
the lane, covered by a heavy
rubber mat fastened to the
pavement.

The five units were placed as
follows:

✦ 2 units 700 to 900
metres from the start of
the work zone, prior to
any lane restrictions or
delineating barriers

✦ 1 unit at the location of
the PVMS board, 150 to
180 metres from the
start of the work zone

✦ 1 unit 50 to 80 metres
f rom the start of the
work zone

✦ 1 unit within 3 metres of
the start of the work
zone.

The first two units we re
intended to measure the speeds of free-flowing traffic approaching the work zone.  The remaining three
units measured the speeds as vehicles encountered the PVMS board and approached the work zone.

CSAO introduced the message sign (PVMS) in two distinct phases.

Intervention strategy 1:  A PVMS located 150 to 180 metres from the start of the work zone repeat-
edly cycles two messages at 4-second intervals:

HIGHWAY WORK ZONE

MAX SPEED 80 KM/H

Intervention strategy 2: Same as above, but a further message change is triggered by the radar-clocked
speed of vehicles.  If a vehicle exceeds the speed limit by more than 8 km/h, the message changes to
“MAX SPEED 80 KM/H” and flashes at 1-second intervals. The flashing continues until the vehicle
passes or its speed drops below the 8 km/h buffer—at which time the two-message cycle resumes.

The study has three phases, each with seven days of data collection:

Phase 1: No PVMS. This was the control or “baseline” phase, used for comparing data from the
other phases

Phase 2: Intervention strategy #1 (see above)

Phase 3: Intervention strategy #2 (see above).

At the end of each seven-day period, the data collection units were switched with fresh ones, and the
data downloaded for analysis. 

Test Site 1: Highway 416 / CPR Overpass Bridge Rehabilitation 

Location: Two northbound lanes of Highway 416 (a 4-lane controlled access highway with a wide grass
and tree median between the northbound and southbound lanes).

Test conditions: The two northbound lanes were reduced to one lane. The posted speed limit was
reduced from 100 km/h to 80 km/h.

Table 1 at right shows the traffic speeds (as a percent of total volume) for vehicles 
approaching the work zone. Table 2 shows the speeds at the start of the work zone.

Test Site 2: Highway 416 / Rideau River Bridge Rehabilitation 

Location: 8 km north of Test Site 1 on Highway 416.

Test conditions: Same as Test Site 1.

Table 3 at right shows the traffic speeds (as a percent of total volume) for vehicles 
approaching the work zone. Table 4 shows the speeds at the start of the work zone.

The data in Tables 2 and 4 indicate that Intervention Strategy 1 had no impact on slowing traffic in the
work zone. Intervention Strategy 2 (Phase 3 on Tables 2 and 4), however, appears to have affected 
vehicle speeds. Since there were only two test sites, additional testing on other sites will be required to
validate these findings.

2003 results
In 2003, CSAO has only collected baseline data without the use of either of the two traffic speed inter-
ventions. The purpose is to quantify the magnitude of the problem of vehicles travelling through work
zones at speeds faster than the posted limit.  

The new sites are on two-lane main and secondary highways, as well as four-lane divided highways. The
construction work involves lane restrictions (on two-lane highways) or lane reductions (on four-lane
highways). The construction work takes place close to moving traffic.   

The tables at right (“Sample data from 2003 test sites”) show a representative sample of the data col-
lected to date on these new test sites.  In each case, a large percentage of the recorded speeds exceed the
posted (reduced) speed limit.

Note: The following tables show speeds during regular working hours, 7am to 7pm.

Note: This is data on the control or “baseline” situation without speed control 
interventions.


