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The New York State Highway System is a 
complex network of roadways owned by 

the State and maintained by the New York State 
Department of Transportation (NYSDOT). The 
system is comprised of approximately 15,000 
centerline miles, 39,000 lane miles and carries 
over 70 billion vehicle miles of travel (VMT) 
annually. The main purpose of this highway 
network is to provide safe and reliable mobility 
to the State’s citizenry as they travel to work, 

to school, to the store, etc. State Highways, 
which include the non-toll portion of the 
Interstate System, are also vital to the efficient 
movement of goods. According to the most 
recent commodity flow survey conducted by 
the federal government, almost one trillion 
dollars in goods is shipped annually by truck to 
and from sites located in New York State 1.  Most 
of this shipping occurs over the State Highway 
System. Simply put, State Highways are critical 
to the economic well-being of New York State.

INTRODUCTION
Given the importance of this highway system, 
pavement conditions must be maintained at 
the highest level in order to ensure maximum 
serviceability to the motoring public. 
Results from NYSDOT annual condition 
surveys indicate the near term trend in 
surface ratings for State Highways is stable. 
This means the Department has done a 
good job in maintaining the system given 
a very limited budget for pavement repair. 

There are other measures, however, which 
do not bode well for future conditions. The 
purpose of this report is to provide an analysis 
of these measures and to discuss trends 
which portend a significant worsening of 
pavement conditions. The paper concludes 
with recommendations on program funding 
levels necessary to stabilize and even improve 
pavement conditions over the long term.
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PAVEMENT CONDITION TRENDS
Each year the NYSDOT conducts an assessment 

of the pavement condition of the State Highway 
System. The survey is conducted by regional rating 
teams who are trained in the use of carefully 
developed photographic scales of pavement 
surface condition. The surface scale was developed 
so each scale point represents a pavement in need 
of a general repair strategy such as preventive 
maintenance or rehabilitation2. Surface ratings 
are reported by condition classification where 
pavements rated 1-5 are poor, pavements rated 
6 are fair, 7 and 8 are good and 9 and 10 are 
reported as excellent. In general, pavements 
rated poor and fair are candidates for repair.

Figure 1 presents the 20 year trend in the 
percentage of pavements rated poor plus fair. It 
should be noted that the 2017 condition survey 
results were not available at the time of this writing.

As can be seen from the figure, the percentage of 
pavements rated poor plus fair has decreased from 
2012. This is most likely due to the implementation 
of the New York Works Program. This program 
provided $230 million over and above the existing 
resource level and resulted in an additional 2,157 
miles of resurfacings3. The problem is that New York  
Works was a one-shot and most of the additional 
accomplishment was maintenance type work.  These 
pavements are now deteriorating and will soon fall 
en masse into the fair range where work is needed.
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PAVEMENT CONDITION TRENDS

This contention is supported by the data 
contained in Table 1. This table provides the 
number of lane miles rated “7,” a data item which 
is masked when condition levels are reported 
by range. Notice the buildup in mileage from 
13,679 in 2012 to 15,643 in 2016, a difference of 
almost 2,000 lane miles. These are the pavement 
sections ready to drop into the fair range. In 
addition, the average surface score for all State 
Highways surveyed decreased from 6.98 in 2012 
to 6.93 in 2016. This may not seem like a huge 
drop, but given the extremely large number of 
observations (i.e. highway sections surveyed), 
this drop in condition is statistically significant.

Lastly, NYSDOT annually computes the cost to 
repair the entire backlog of work required by 
State Highways. The backlog is estimated using 
the surface rating and other condition variables 
for each highway section, as well as a treatment 
matrix and the most recent repair costs. In 2016, 
the cost to repair the backlog was estimated at 
$5.5 billion up from $4.3 billion just two years 
prior in 20144. During this time period, highway 
construction costs were stable5. Thus, the 
growing backlog of work is another measure 
which indicates overall pavement conditions are 
worsening, not improving as suggested in Figure 1.
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THE PAVING CYCLE
The paving cycle (PC) is the number of years 

necessary to resurface or repair a highway 
network at the rate given in a pavement program. 
It is calculated by dividing the total system lane 
mileage by the number of miles proposed to 
be treated. For example, if a region with a 3,000 
lane mile system resurfaced 200 lane miles 
each year, the paving cycle is 15. Preventive 
maintenance non-paving actions such as crack 
sealing are not included in this calculation.

The paving cycle is a measure of program 
magnitude and was first introduced to the 
Department as part of a goal-setting effort back in 
the late 1990s 6.  It is a measure that has been used 
over the years in the establishment of pavement 

program goals. In fact, the Commissioner of 
Transportation in a 2010-2015 budget address to 
the legislature stated, “In order to address fiscal 
constraints, the paving cycle was lengthened 
from 12 years to 14 years (12 years is considered 
the national average). The pavement treatments 
selected were not always optimum to preserve 
pavement life. The Department’s goal is to re-
establish the paving cycle of 12 years or less7.”

Table 2 presents the NYSDOT paving cycle for 
the 5 year period ending in 2016. Notice the 
increase in the paving cycle from 8.6 years to 22.9 
years in 2016. It is highly unlikely that pavement 
conditions can be maintained over the long term 
given this dramatic decline in paving activity. In 
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THE PAVING CYCLE
addition, the 1,687 lane miles resurfaced in 
2016 is far below the recommended 3,000 lane 
miles that need to be paved annually to meet 
a 12 year paving cycle.  The paving cycle for 
2016 is at the highest level ever recorded.

It is important to note that paving cycles such as 
the 2015 and 2016 levels allow thousands of miles 

of pavement in fair condition to deteriorate into 
the poor range. Deferring treatment increases 
repair costs exponentially as the pavement 
structure accumulates more and more damage. 
This will result in ever more strain on future 
pavement budgets. Figure 2 shows the NYSDOT 
pavement performance curve and the relative 
increase in treatment costs as conditions worsen.

Figure 2

Source: NYSDOT presentation, Liquid Asphalt Distributors Assoc. Conference, November, 2017
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AVERAGE TREATMENT LIFE
The average treatment life (TL) is the weighted 

average service life of all pavement treatments 
in a paving program.  This measure, also 
introduced in the aforementioned goal-setting 
activity, is a measure of program strength or 
“rigor.”  The higher the percentage of longer lasting 
repairs such as rehabilitation or “renewal,” the 
higher the average treatment life of the program. 
Consistent with the Department’s pavement 
design manual, service life values used in the 
average treatment life calculation are 18 years 
for renewal, 10 years for corrective maintenance, 
and 8 years for preventive maintenance8.

Table 3 presents the results of the calculations 
for 2012-2016. The values shown suggest a 
trend toward the lower cost maintenance type 
treatments. This is not a bad strategy for the near 
term and it is obvious from Figure 1 that it has 
been successful over the past few years. There 

are, however, drawbacks to a program which 
relies heavily on thin overlays. For example, these 
repairs must be applied at the proper condition 
level in order to reach the desired design life. If 
applied as a “band aid” to pavements rated poor or 
fair or pavements with structural distresses, these 
treatments may only last a few years. In addition, 
preventive maintenance paving actions generally 
do not add strength to the pavement structure 
nor do they address safety deficiencies such 
as substandard clear zones or poor alignment.

Renewal projects, on the other hand,  add structural 
strength to the pavement which significantly 
slows the deterioration process. In addition, these 
projects comply with rigorous design standards 
which were developed to ensure a safe and 
efficient highway system for the motoring public.
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THE RATIO OF TREATMENT LIFE 
OVER PAVING CYCLE

The average treatment life measure taken 
alone means little. For example, if a region’s 

total paving program consisted of just one mile 
of rehabilitation, the average treatment life of the 
program would be very high. Thus, the treatment 
life measure must be used in conjunction with 
the paving cycle. Table 4 presents the ratio of 
treatment life to paving cycle over the 5 year 
period from 2012-2016. 

As can be seen from the table, the only year 
the treatment life exceeded the paving cycle 
was 2012 due to the one-shot New York Works 
Program. All other years the ratio was much 
lower.  The bottom line here is that over the 
last 5 years, on the average, State Highways 
were resurfaced once every 13.7 years and 

the treatments lasted only 9.3 years. This is a 
telling statistic. If this imbalance is allowed to 
continue, system-wide conditions will worsen 
significantly and over time create an even larger 
backlog of pavements needing work.
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RECOMMENDED RESOURCE NEEDS
Table 5 presents resource needs for two 

pavement program scenarios. The first column 
of the table shows the paving accomplishments 
of the 2016 program by treatment type. The 
second column, Scenario 1, is the amount of 
resurfacing which must be accomplished to 
lower the paving cycle to the standard 12 years at 
the same project mix as the 2016 program. Notice 
the treatment life remains the same at 10.3 years. 
Implementation of this scenario will maintain 
pavement conditions over the short term similar 
to the effects of the New York Works Program. 

The cost to implement Scenario 1 (with 3,226 
lane miles repaired in a 12-year cycle) is 
estimated at $520 million annually, an increase 
of $195 million over the 2016 funding level.

Scenario 2 retains the 12-year paving cycle with 
3,226 lane miles repaired, but increases the 
average treatment life to 12 years as well. This is 
accomplished by decreasing thin overlays and 
increasing the long lasting “renewal” projects to 
twenty five percent of the program. This strategy 
will result in an improvement in pavement 
conditions over the long term as well as provide 
a safer highway environment. Cost to implement 
Scenario 2 is $710 million per year, an increase of 
$385 million per year over the 2016 expenditure.
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CONCLUSION
In conclusion, the answer to the question posed in the title to this report is a resounding yes. 

There are several indicators suggesting State Highway pavement conditions are going to worsen 
and worsen considerably. These indicators include a buildup of pavements rated “7,” just above the 
condition level where work is needed; a significant decrease in the system-wide average surface 
ratings over the last 5 year period; a heavy reliance on thin overlays coupled with a record high paving 
cycle in 2016; and an ever growing backlog of pavement needs estimated most recently at $5.5 billion.

The State Highway System is essential to the movement of people and goods in New York State. These 
highways are critical to commerce and economic development and as such should be maintained 
at the highest level of serviceability. The problem is that funding levels are too low, driving up 
the paving cycle and forcing NYSDOT to rely on thin overlays to maintain the highway network.

Funding for pavements must be increased to address the backlog of work and to provide a long 
term improvement in pavement conditions. An additional $195 million over the 2016 funding 
level of $325 million is necessary just to keep conditions stable over the short term. An additional 
$385 million over the 2016 level will not only restore a 12 year paving cycle but will result in 
improving conditions over the long term as well as a safer highway system for all New Yorkers.
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