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AbStRAct

 It has been well proven that as the friction of a road surfacing decreases, the number of 
crashes increases, causing road death and injuries. In this research tried to study on the effect of 
the friction between road surface and tires on the accidents by rebuilding asphalt overlay. That has 
been studied in this article by studying on the information about traffic, accidents and case study 
concerning a street in Tehran by execution the new asphalt overlay. In order to survey the influence 
of execution of the new asphalt overlay, all the information about traffic volume and accidents in the 
said street gathered and investigated. Furthermore the result from each part compared with other 
researches. Results have shown that number of accidents decreased sensibly by modifying asphalt 
overlay and this decrease would be more at higher speeds. Therefore the method of modifying asphalt 
overlay is recommended in risky points to preventing or decreasing the accidents.
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INtRODUctION
 
 By daily increase in the number of vehicles 
in the world and the necessity of providing traffic 
facilities, as well as increasing in vehicles’ speeds, 
the issue of preparing standards both for the vehicles 
braking system and road pavements has been 
in consideration. Nowadays the most developed 
countries have provided codes of practice and 
implemented them. Considering intercity and rural 
roads in areas like intersections, curves, etc., the 
greater the friction coefficient of road overlays, the 
less is road accidents. One of these crash factors, 
is the road factor, which includes two parts: one is 
the road condition from a geometrical point of view 
comprising road slope, curves and their slopes, 
and intersections and the other is road system 
deficiencies, like skid roads, traffic sign deficiencies, 
low-width roads, lack of side shoulders, presence of 
elevation difference at the road surface, lack of side 
guard-rails and visibility issues. Among these, the 
friction between tire and surface of the pavement 

is of significant importance, and without adequate 
friction coefficient, crashes due to skidding are 
inevitable (Kavoosi et al., 1995). Skid-pavements 
are the cause of many probable crash incidents. 
Principally, skidding happens when the friction factor 
between tires and the pavement is not adequate 
to keep the adhesion between them. The issue of 
skidding should not be considered as a separate 
issue, but to avoid this problem, it is necessary to 
optimize both the characteristics of a tire and the 
road. This is done to reduce the risk of skidding. 
One of major factors in providing vehicles safety, is 
to increase the surface friction of road pavement. 
Up-to now there have been not enough and distinct 
statistics concerning the impact due to lack of friction 
resistance of Iran’s roads. While in England, where 
extensive studies have been done on the effect 
of friction resistance on crash events, it has been 
shown that more than one-fourth of crashes in this 
country are the result of skid conditions. Also these 
figures are true concerning Greece (Kokkalis et al., 
1998).The results of this research could be used in 
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finding methods for maintaining roads safety and 
prioritizing asphalt pavement operations.

Research background
 Road surface friction is a major statistical 
index for difference in crash rates in different roads, 
So that rates of road crashes increase with decline 
in friction value, and the ratio of crash occurrence 
declines with increasing in average traffic volume 
(Ahadi et al., 2012). And Studies have found a 
U-shaped relationship between vehicle speed 
and crash incidence (Kuttesch et al., 2004). In an 
investigation in order to maximize surface friction 
for improvement of roads safety, crash data for a 
period of 10 years related to 6 study regions have 
been analyzed and the results have exhibited 
no relationship between number of crashes and 
road friction. Although some evidences showed 
that, with decrease in surface friction, number of 
crashes increases with increased road life. But 
the frequency of these crashes is not adequate for 
this claim (Noyce et al., 2007). Therefore surface 
friction in fact is a factor that impacts the number of 
crashes and enhances safety and better control of 
the vehicle (Nasir Ahmadi et al., 2011). Decrease in 
surface friction, changes proportionally with increase 
in some special type of crashes, but there are little 
information concerning the way it affects the type 
of accident. Data obtained from 5 years before 

and after replacement of pavements, with the aim 
of assessing various types of crashes occurred in 
Australia, indicates overall decrease in the number 
of crashes (39%) in a 5 years period and rear-end 
crashes comprise a great number of road accidents. 
Although with new asphalt overlays, the overall 
number of crashes decreases, but the proportion of 
different types remains the same, which indicates 
that number of crashes should be accounted as a 
more important factor than their type (Cassandra et 
al., 2008).

MEtHODOlOgy

 This study has been accomplished as a 
practical investigation and the procedure of statistical 
data gathering and field study have been used .In 
this investigation, through surveying statistical data 
including traffic, crashes and case study of a street 
with considerable traffic volume, in Tehran, asphalt 
pavement is implemented. One factor that affects 
decrease of crashes and enhancement of road safety 
is the increase of friction between contact areas of 
vehicle’s tire with the surface pavement, this purpose 
is accomplished by implementing asphalt pavement 
for the study area and increase of surface friction. 
Information and statistics of crashes are provided by 
Police and concerning the number of incidents due 
to skidding, survey has been done by investigation 

table 1: traffic volume statistics at the peak traffic hour (morning peak)

Day & Date of count Sunday   study area  Morning

Vehicle type light Heavy Motorcycle Number  Equal  Equivalent 
time (Hour (AM)   bicycle ofVehicles Passenger  passenger car 
     car of  peak hour

7/00-7/15 565 58 21 644 750 
7/15-7/30 573 67 27 667 788 3195
7/30- 7/45 667 39 19 725 794 
7/45- 8/00 621 40 22 683 752 
8/00- 8/15 719 45 15 779 864 
8/15- 8/30 652 32 26 710 761 
8/30- 8/45 618 59 17 694 804 
8/45- 9/00 609 42 20 671 745 
9/00- 9/15 589 40 14 643 716 
9/15- 9/30 570 31 10 611 668 
9/30- 9/45 577 25 13 615 659 
9/45- 10/00 566 29 11 606 659 
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table 2: crash statistics for the years before and after pavement implementation

time interval Number of crashes  Number of crashes  comparison Percentage
location of  the year before  the year after 
occurrence implementing asphalt  implementing 
 pavement asphalt pavement  

study area 371 281 -90 % -24

Fig. 1: crash statistics for the years before and after asphalt pavement implementation

in the causes of crashes. Traffic volume statistics of 
the study area is prepared. Ultimately by surveying 
changes in crashes statistics, related to the surface 
pavement friction, the impact of implementation 
of asphalt pavement on the crash reduction, have 
been shown and compared with results of previous 
studies.

RESUltS AND DIScUSSIONS

 Several studies have shown that surface 
road friction is related to the traffic rate and life of 
the pavement (Shafeipoor et al., 2013). For this 
reason the traffic volume statistics for the study 
area, which has relatively high traffic volume, is of 
great importance. Traffic volume in time intervals of 
15 minutes, have been counted and surveyed by the 

number of light vehicles, heavy vehicles, motorcycles 
and bicycles separately and finally made equivalent 
to passenger cars. The maximum traffic volume at 
the peak traffic flow at morning is between 7:15 to 
8:15 and the equivalent passenger vehicle number 
is about 3200 at the peak hour. These results are 
shown in Table 1.

 Traffic volume counts of the study area, 
indicates that the average traffic number is about 
3200 vehicle per hour in the peak traffic hour. About 
20% of the total vehicles are heavy vehicles and this 
percentage is taken constant during the study. Also 
results given by haddock et al. have revealed that 
the average traffic number has greater impact on the 
surface friction of the pavement, compared to other 
traffic statistics (haddock et al., 2009).
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table 3: crashes cause-based statistics for the years before and after asphalt pavement 
implementation

time interval cause of crash year before year after comparison Percentage

Not maintaining follow distance 226 218 -8 -4%
Not maintaining right of way 318 291 -27 -8%
Inability to control vehicle 153 125 -28 -18%

Fig. 2: crashes occurrence hour statistics for the years before and after asphalt pavement 
implementation

 The number of crashes in study area for 
the years before and after implementation of asphalt 
pavement and the changes in percentages are 
shown In Table 2 and Figure 1.

 By investigation in the statistical reports 
provided by police for the study area it is clear 
that 50% of crashes are related to break system 
functionality  and the friction resistance for the rear-
end  type crashes. In the referred statistics by police 
the causes: not maintaining safe following distance, 
not maintaining right of way and inability to control 
the vehicle have been mentioned and are presented 
here in Table 3.

 Based on Cassandra et al. research, 
Although number of crashes have declined since 
using new asphalt pavement but the proportion of 
different types of them remain the same,  which 
indicates that total number of crashes should be 
given more importance than the type of crashes 
(Cassandra et al., 2008). As is seen in Table 3, 
the traffic statistics related to surface friction of 
pavements have declined which indicates the effect 
of surface friction asphalt improvement on decrease 

in the number of crashes. Results of Table 2. And 
Figure 1 show that crashes have declined in study 
area by 24% after modification by implementing 
asphalt pavement. Also research done by Green 
et al.  Showed that after 12 months of surface 
pavement repairs, crash occurrence risk is similar 
to or smaller than before implementing the repair. In 
the first months after implementation of new asphalt 
pavements, a small but very important increase is 
seen in accidents risks (Green et al., 2008) which 
are comparable with results obtained from this 
research.

 In Table 4. And Figure 2, Crash events 
statistics are shown based on their occurrence 
hour, which indicates that most of incidents taken 
place are related peak noon and afternoon hours, 
despite that there is no significant increase in crash 
incidences during peak morning traffic which is 
related to the surface pavement temperature. As 
by increasing temperature of surface pavement we 
observe decrease in surface friction of the pavement, 
therefore tangible increase in crash statistics from 10 
Am to 8 pm, could explain this claim. Too decrease 
of crashes at noon, after modification of street 
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pavement and considering provided explanations, 
indicate the impact of increase in pavement friction 
resistance on decrease of our case study street 
crashes.

 Finally it can be concluded that by increase 
in the number of vehicles in rush hour, crashes 
increase in number. Increase in pavement surface 
friction due to implementing new asphalt pavement 
causes overall decline of crashes. Based on Kuttesch 
et al. research, crash occurrence decreases with 
increase in traffic volume (Kuttesch et al., 2004). 
Research done by Fakharian et al. showed that by 
increase in the vehicle speed, crashes increase in 
number (Fakharian et al., 2012). Therefore increase 
in pavement surface friction by implementing 
new asphalt pavement, respecting percentages 
of crash decline shown in Figure 2, and at hours 
where volume traffic is small and vehicles speed 
is high, have greater decreasing impact on crash 
occurrences.

cONclUSIONS

 In this research the following results have 
been obtained:

1. Number of crashes declines for the year 
after implementing asphalt pavement at a 24 
percent rate, compared with the year before 
it.

2. Number of crashes due to surface pavement 
friction is about 50% of total number of 
occurred crashes.

3. Crashes due to inability to control vehicle, 
show greater decrease after modification of 
pavement surface friction.

4. Implementing asphalt pavement does not 
result in tangible change in the causes of 
crash events.

5. Most daily crashes, take place at daily peak 
traffic hours. 

6. By increasing number of street crashes, 
especially those related to the brake system 
performance and pavement friction, the 
solution is to consider rehabilitation of asphalt 
pavement.

7. In non-rush hours in which speed of vehicles 
and the rate of incidents are both high, the 
factor of surface friction have more significant 
decreasing effect on the number of crashes.

table 4: crashes occurrence hour statistics for the years before and 
after asphalt pavement implementation

time interval  year before year after comparison Percentage
Hour of crash

0 - 2 74 54 -20 -4%
2 - 4 16 16 0 0%
4 - 6 20 17 -3 -18%
6 – 8 129 83 -46 -36%
8 - 10 204 159 -45 -22%
10 – 12 282 249 -33 -11%
12 – 14 353 285 -68 -19%
14 – 16 312 259 -53 -16%
16 – 18 297 273 -24 -8%
18 – 20 326 267 -59 -18%
20 – 22 238 199 -39 -16%
22 -24 178 130 -48 -27%
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