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Incomplete Road Repairs - Part II - Test Results 

Posting Date: 30-Apr 2014 
 

The severe winter  of 2013-14 in Southern Ontario took a toll on most roads. When 
emergency  situations arose municipalities made temporary repairs while waiting for 
warmer weather to complete their work. This presented a problem because, during this 
delay, the temporary patches were sunk, often compressed by traffic, such that 
depressions developed. While much public discussion during this winter was with 
respect to pot-holes that were created by nature, depressions from incomplete road 
repairs were an equally important safety issue in some jurisdictions.  

 As a result of this lack of awareness Gorski Consulting set out to examine the issue 
through further research. A brief survey of incomplete road repairs was made in east 
London, Ontario. In a companion article ("Incomplete Road Repairs - Part I - Site 
Descriptions") we highlighted four sites which contained significant depressions in a 
surface as a result of road work. In the present article we will discuss the results of 
testing that was performed to determine the severity of the effect of these depressions 
on a vehicle passing over them.  To refresh the issue, we present a short description of 
each of the four sites. 

1. Southbound Curb Lane of Clarke Road South of Oxford Street, London, Ontario 

Work was initially commenced in the southbound curb lane of Clarke Road, south of 
Oxford Street, on January 7, 2014. A patch was added to the asphalt surface  in that 
southbound curb lane.  Figure 1 shows a view of that patch. 

 

Figure 1: Southward view of depression on April 17, 2014. 
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2. Curve of Wavell (Brydges Street) At Spruce Street,  London, Ontario 

Road construction was commenced on Wavell Street (Brydges Street) at the 
intersection with Spruce Street on approximately August 7, 2013. Figure 2 shows the 
unevenness of the patched area from  a westward view taken on January 27, 2014. 

 

Figure 2: View, looking west, at the large patch of uneven and depressed road surface on Wavell Street at its curve with 
Spruce Street in London, Ontario. This photo was taken on January 27, 2014. 

3. Park Avenue, London, Ontario 

Little is unknown about the commencement of work at this site. The patch and its 
depression was observed on April 16, 2014. Figure 3 shows an eastward view of that 
patch. 

 

Figure 3: View, looking east, along Park Avenue in London, Ontario on April 16, 2014. 
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4. Vancouver Street at Whitney Street, London, Ontario 

On February 12, 2014 work was commenced on Vancouver Street at the intersection of 
Whitney Street.  The subsequent patch that was created from that work is shown in 
Figure 4. 

 

Figure 4: View looking south from just north of the surface depression on Vancouver Street. 

 

Description of Testing Procedure 

Consistent with the testing procedures used by Gorski Consulting on other roads in 
London and its nearby counties, multiple video cameras were attached to the interior 
and exterior of a 2007 Buick Allure passenger car. The accelerometer and gyro 
functions of an Apple iPhone 4S smart phone were used to document the tri-axial 
accelerations and motions of the test vehicle as it rode over the depressions of each of 
the four sites. Three drive throughs were completed at each site on April 16, 2014. 

When choosing how to display the data one can select from several parameters sensed 
by the iPhone. The tri-axial acceleration is sensed, the angle of the vehicle in its three 
dimensions is sensed and the rate of change in the angle of the vehicle in its three 
dimensions is also sensed.  

The rate of change in the angle of the vehicle is highly correlated to its acceleration 
therefore we chose to display the rate of change in angle because it gives us some 
information about the motion of the body of the vehicle. The iPhone was placed close to 
the centre-of-gravity of the vehicle so it captured the effect on the full, sprung mass 
rather than an irrelevant periphery. 

We selected a time interval of 2 seconds in which to gather the data from a start 
position immediately before the test vehicle entered each depression. We also 
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attempted to maintain the speed of the test vehicle at 30 km/h, although we will soon 
discover that at one of the sites a speed of 30 km/h was too severe and it had to be 
reduced. 

Test Results 

Table 1 presents the complete motion data taken from the four sites.  The numerical 
display is transferred into a chart form in Figure 5.  

As a further comparison, Figure 6 contains a sample of data taken from previous testing 
on 27 road segments and highways in London and in Counties within its vicinity. This 
data is part of a larger dataset that exists on the "Road Data" webpage of the Gorski 
Consulting website. We present this data in Figure 6 to provide some context about how 
much vehicle motion should expected  when a typical passenger car travels over a 
typical road surface. 

Table 1: Results of Vehicle Motion While Traversing Surface Depressions at Four Sites in 
London Ontario 

     
Site Travel Direction 

Test Speed 
(km/h) 

Lateral 
Motion 

Longitudinal 
Motion 

          

Clarke Road Southbound 27.50 0.0879 0.1226 

Clarke Road Southbound 30.00 0.0741 0.1029 

Clarke Road Southbound 28.00 0.0687 0.1143 

Wavell Street Eastbound 30.00 0.0576 0.1292 

Wavell Street Eastbound 30.00 0.0478 0.1407 

Wavell Street Eastbound 32.00 0.0567 0.1388 

Wavell Street Westbound 28.00 0.0584 0.0721 

Wavell Street Westbound 28.00 0.0454 0.0521 

Wavell Street Westbound 27.00 0.0598 0.0614 

Park Avenue Eastbound 30.00 0.0775 0.1843 

Park Avenue Eastbound 30.00 0.0870 0.1745 

Park Avenue Eastbound 30.00 0.0803 0.1990 

Park Avenue Westbound 31.00 0.0630 0.2130 

Park Avenue Westbound 30.00 0.0654 0.2009 

Park Avenue Westbound 30.00 0.0669 0.1893 

Vancouver Street Northbound 30.00 0.1207 0.1895 

Vancouver Street Northbound 29.00 0.1190 0.1741 

Vancouver Street Northbound 28.00 0.0692 0.1647 

Vancouver Street Southbound 32.00 0.1656 0.7545 

Vancouver Street Southbound 25.00 0.1162 0.3288 

Vancouver Street Southbound 25.00 0.1208 0.3562 
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Figure 5: Chart of Test Vehicle Motion While Travelling Over Road Depressions At Four Sites In London, Ontario. 

 

Figure 6: Test Vehicle Motion From 27 Roads in London & Southwestern Ontario. 

 



Page 6 of 13 
 

The motion data in Figure 6 was obtained when the test vehicle was run for 30 seconds 
along each of the 27 road segments.  At speeds between 50 and 100 km/h the distance 
travelled along each road segment would be about 417 to 833 metres.  

Figure 6 shows that the majority of the roads caused lateral and longitudinal motions 
below 0.0200 radians per second. However some of these roads contained surfaces 
that were in poor condition or exhibited other special conditions. The general dataset on 
the Gorski Consulting website demonstrates that a good or new road surface would 
cause motions in the range of 0.0100 radians per second, an average surface might 
cause motions in the range of 0.0200 to 0.0300, and poor road surfaces would cause 
motions above 0.0500 radians per second.  

The issue of concern in Figure 6 was that Sunningdale Road in London was shown to 
be exceptionally poor in its surface conditions and we can see that three tests on that 
road yielded motions as high as 0.0600 radians per second. These values were 
substantially higher than any of the other road segments. There are a couple of road 
segments near the right end of the chart which also exhibit higher values but those were 
caused by driving over patches of frozen snow and ice which exhibited similar reactions 
of the vehicle to driving over pot holes. 

Now that we have provided this context from other road segments, we can turn our 
attention to the data from the four sites containing the depressions. 

Looking at the vertical scale along the left side of the chart in Figure 6 one can see that 
its range is from 0.0000 up to 0.0700.  In contrast, the range of the vertical scale in 
Figure 5 is from 0.0000 to 0.8000. Thus the magnitude of the effects shown in 
Figure 5 is about 10 times what is shown in Figure 6. Thus some of the lowest 
motion values shown in Figure 5 are about as high as the highest values on 
Sunningdale Road shown in Figure 6. Therefore it is necessary to stress that the 
motions of the test vehicle travelling over the depressed patches of incomplete road 
repairs are very much higher than what would occur if a vehicle was travelling along 
typical roads. Although this fact may not be surprising, it could be missed if one is not 
looking at the data more closely. 

The major issue that reveals itself when looking at the data in Figure 5 is that one of the 
tests shows a tremendously higher motion of the test vehicle. That test is #19 and it 
refers to our first southbound travel over the depression on Vancouver Street. The test 
was intended to be at 30 km/h while the actual test speed was 2 km/h higher, or 32 
km/h. The result was that the longitudinal motion of the test vehicle reached over 0.7500 
radians per second, or about 3 1/2 times higher that  the longitudinal motion at any of 
the other three sites. The test speed was high enough to cause the underside of the 
front end of our test vehicle to strike the pavement. It was a result that we were not 
expecting and the two subsequent southbound tests (#20 and 21) per performed at a 
lower speed of only 25 km/h. Figures 7, 8 and 9 show the evidence of contact to the 
underside of the test vehicle. One can see fresh asphalt still clinging to the lateral 
reinforcement bar located below the engine. 
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Figure 7: View looking rearward along the lateral reinforcement bar of our Buick Allure test vehicle where there is evidence 
of scrapes and fresh asphalt resulting from the impact of the pavement at Test #19. 

 

Figure 8: Lateral view showing the scrapes and asphalt clinging to the lateral reinforcement bar of the test vehicle. 
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Figure 9: Close-up view showing asphalt still clinging to the lateral reinforcement bar from impact of the pavement in Test #19. 

Using a Crash Data Retrieval (CDR) system we queried the air bag control module 
(ACM) of the test vehicle for evidence of a Non-Deployment file. A Non-Deployment file 
existed, however the ignition cycles suggested that it was created about 22 days prior to 
this testing when our vehicle was travelling over the uneven surface of Sunningdale 
Road. In our view, one should not interpret that the lack of a Non-Deployment file meant 
that the effects of Test #19 were somehow less severe than the effects while travelling 
over  Sunningdale Road. On should appreciate that the logic of the algorithm employed  
to set ACM files in a particular vehicle can be complicated and unknown. This result is 
simply another data point in developing an understanding of the circumstances that 
trigger the setting of these files.  

Even at 25 km/h, Tests #20 and 21 still show longitudinal motion values in the range of 
0.3200 to 0.03500 radians per second and these are much higher than the motions from  
the other tests. So what made the depression on Vancouver Street so severe? 

Figure 10 shows a southward view of the south edge of the depression on April 16, 
2014, or shortly after Test #19 was conducted . One can note the number of visible 
impacts to that edge. Figure 11 is the same edge taken a few days later, on April 21st. 
Again the number of impacts to the south lip of the depression can be noted. 
Furthermore, Figures 12 to 15 show the contours of the depression with respect to an 8 
foot (2.44 metre carpenter's level). 
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Figure 10: View of south lip of depression on April 16, 2014. 

 

Figure 11: View of south lip of depression on April 21, 2014. 
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Figure 12: View of 8 foot (2.44 metre) carpenter's level with a measurement tape placed at its half way point, showing the 
extent of the depression. 

 

Figure 13: Close-up view of measurement tape showing a drop of 4 inches (10 centimetres) over a distance of 4 feet (1.22 
metres). 
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Figure 14: View showing the 8-foot carpenter's level placed laterally across the depression to show the depressions near 
both ends of the level caused by the wheel tracks of passing vehicles. 

 

Figure 15: View of carpenter's level indicating the extent of lateral unevenness of the patch. The drop in elevation of the 
surface at the near end of the carpenter's level was measured to be 3 inches. 
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Discussion 

In our companion article (("Incomplete Road Repairs - Part I - Site Descriptions") we 
described an incident that occurred at the Vancouver Street depression and was 
televised on London's local news station. The CTV News segment  was entitled 
"Londoner Considers Going to Small Claims Court over Pothole Damage" and aired on 
April 14, 2014. It described an incident on March 16, 2014, wherein a female driver, 
Heather Cormier, was driving her 1999 Chrysler Intrepid southbound on Vancouver 
Street, at the intersection with Whitney Street, when the underside of her vehicle 
collided with the pavement at the noted "pothole" . The impact caused so much damage 
that the vehicle was determined to be an insurance write-off. 

The CTV News item indicated that Cormier had just spent $500 on suspension repairs 
and that, although she spent $3000 on repairs to her vehicle in the previous year, her 
insurance company only gave her $1900 in the write-off. Cormier believed the City of 
London should have paid her $500 deductible however the City refused to accept that 
claim.  

The CTV News article also made the following observation while attending the site: 

"There are signs warning of the road condition. Even with those sign, CTV News 
spotted three drivers Monday, in half an hour span, scrape the front of their vehicles. 
Some were going too fast. 

Cormier says she wasn't speeding and there were no signs up when she travelled the 
road in March." 

We were unable to locate Cormier to determine how her claim was resolved. 

Representatives of the City of London have previously indicated that emergency road 
repairs receive temporary coverings. More permanent repairs are prioritized so that they 
coincide with other repairs that may be needed at a site. This coordination of work 
saves the City and taxpayers money. 

While that may be true, there are other, competing factors that are not taken into 
consideration. When a temporary repair is left to develop into a deeper and deeper 
depression the driving public does not receive sufficient warning of the worsening 
condition. A "Bump" sign that is installed on the side of such a depression does not 
provide sufficient information about the characteristics of the depression. In fact, at 
various times during the existence of the four depressions in question, there was no 
"Bump" sign erected to warn drivers of the existence of these depressions. 

Our testing clearly demonstrates that not all sites with such depressions are equal. The 
depression on Vancouver Street has caused numerous drivers  to impact the edge of 
the depression with the undersides of their vehicles. 

What is the true extent of damage caused by these impacts? It is highly likely that a 
large percentage of drivers who sustain damage to their vehicles simply attribute the 
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incident to their carelessness, or they do not see that complaining about the damage 
will result in any useful result. If the City of London denies a claim, such as was the 
apparent case with Ms. Cormier, the only option left to individual drivers is to retain a 
lawyer and take the expensive gamble that this action will pay off. It is not difficult to 
believe that the City of London's legal department is aware that many such claims will 
go away if they are denied.  

Thus the true extent of the damage that may be created by the existence of the 
depression on Vancouver Street is unknown. However, the physical evidence at the 
edge of the depression indicates that a lot of vehicles are making contact with it. 

If many citizens are sustaining damage to their vehicles is it reasonable for the City of 
London to say that waiting to perform a permanent repair is a cost saving to the City 
and its citizens? Certainly it is a saving that is visible in the budget of the Works 
Department. However that saving could be an actual detriment to its citizens if they 
have to pay repair bills out of their own pockets because the City decided to reduce its 
own costs. 
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