hen it comes time to build or rebuild a road or

street, the owner-agency needs answers 1o several

questions: what type of pavement; initial cost and

cost of upkeep; quality of service; how long will
it last? This “consumer’s report” summarizes recent infor-
mation and references on these topics.

Pavement service life

Many state highway agencies have recorded service lives for
different types of pavement. The average age of pavements
pridr to resurfacing varies considerably, but for concrete, it
may be as much as 25 to 40 years. As shown In Table 1, this
is about 1% to 2 times greater than the service life of asphalt
pavements. When economic analyses are made, a longer ser-
vice life with low maintenance cost reflects the long-term
benefits of concrete performance.

In addition to the longer service life, it is important to rec-
ognize that concrete pavements carry considerably more
rraffic becanse concrete is often selected for higher-traffic
roules. A national survey of heavily trafficked pavements
showed that concrete carried an average of four times more
daily truck traffic than asphalt.®

Pavement performance

Besides keeping records of the service lives, most state high-
way departments track the performance of pavements
throughout their life. Many have developed performance
curves or equations. This information is useful for predicting
remaining pavement life for life-cycle cost analysis. The ex-
amples given here are typical

v i Based on comp surveys of
conditions, age, and traffic, the performance curves shown in
Fig. 1 were developed. It was found that new asphalt pave-
ments decrease in condition rating about 150 to 200 percent
faster than concrete pavements, and that asphalt overlays de-
crease about 50 percent faster than new asphalt pa\.ﬂ:mems‘9
Oregon: All conerete pavements on the state system are per-
forming well, with some in service for more than 30 years.
Older concrete pavements have carried two to six times more.
waffic than designed for, yet maintain serviceability indexes
ereater than 3.0 (good condition). !

Kentucky: Based on surveys of pavements comstructed
since 1962, 41 percent of concrete pavements have been
overlaid at an average age of 20 years; 59 percent are still ex-

Table 1 — Service life, years*

@
S

n
S

®
S

Pavement Condition Rating

‘Washington DOT

[} 10 20 30
Age (years)
Fig. 1 — Washington's performance curves.

posed and, of these, about half are 23 1o 31 years old. Ninety-
four percent of asphalt pavements have been overlaid at an
average age of 12 years.

Illinois: Concrete pavements on the Illinois Interstate Sys-
tem have performed far better than they were designed to do,
lasting an average of 20 years during which time they carried
2.7 to 4.0 times the design truck traffic. !

Louisiana: A study of pavements constructed between 1963
and 1967 showed that 14 percent of concrete pavements
were overlaid at an average age of 18 years while 86 percent
survive at an average age of 20, Seventy-seven percent of as-
phalt pavements were overlaid at 14 years.)”

Service lives of overlays

Fig. 2, based on the Ohio DOT data,' shows the condition
raling (PCR) of overlays over a seven-year period. Although
none of the overlays has failed, asphail's PCR is decreasing
abour 350 percent faster than concrete's. This loss is about
the same ag for the lower curve in Fig, 1, the performance
prediction curve for asphall overlays developed by the
Washington SDOT,

Pavement costs

Due to the many variables involved, it is difficult to directly
compare the costs of conerete and asphalt pavements, How-
ever, two notable examples of direet comparisons on the
same streteh of roadways are available (same conditions of
traffic, soils, climate, ete.)."* '* Although the cost data are
dated, the comparison between concrete and asphalt is valid




Table 2 — Life cycle cost analysis
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Table 3 — Rehabilitation costs
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Fig. 3 — Callifornia cost data for streets (based on Califarnia
State Contraller's Office, Annual Reports an Local Streets
and Roads).

in a relative way. On U.S. 77 in Oklahoma, concrete was ini-
tially more expensive than asphalt ($419,000 vs, $316,000
for 4 miles of each type); maintenance costs made up the dif-
ference. Asphalt maintenance for the 24-year period of the
test totaled $128,000 including two resurfacings; cone
maintenance was 39545,

Indiana test results were similar. Asphalt was originally
$3000 per mile cheaper than concrete, but maintenance
brought the asphalt total to $79,835 per mile, while the total
cost of concrete, including maintenance, was $71,315 per
mile. These are actual costs without adjustments for interest
and inflation.

Life cycle costs

The most effective methad of comparing the costs of pave-
ment types is by life-cycle cost analysis. This considers ini-
tial and future costs (maintenance and overlays) of each
alernative by taking into account both the effects of inflation
and interest rates over a specified pavement analysis period.

When concrete and asphalt pavements are both designed
for the same conditions, conerete will usually, but not al-
ways, have a somewhat higher initial cost. However, on a
life-cycle cost basis, the longer service life and low mainte-
nance costs for conerete pavements usually result in an equal
or lower present worth expenditure and annual cost for con-
crete, The example in Table 2 was developed by the highway
department of a midwestern state.'® This agency does not in-
clude routine maintenance costs which would have made a
greater differential between concrete and asphall.

Maintenance costs (mmme ﬂ"ﬂud] costs excluding major
rehabilitation) vary consid ing on the p:
facility, age and condition of pavemem agency policy,
availability of funds, and many other factors, They may vary
from several hundred 1o several thousand dollars per mile
depending on whether it is a road or street under local juris-
diction or a major roadway on a state’s interstate system. In
the latler case, the comparative cost between asphalt and
concrete (average annual maintenance costs for the service
life of pavement} may be about two or three to ome

For lower classifications, local agencies often speud. very
Tittle on concrete maintenance so the ratio of costs rises 1o
much higher values, perhaps as high as eight to one, Fig, 3
shows typical costs for California streets. Here, virlually no
money was spent for concrete maintenance over a span of
Tany years,

Rehabilitation costs

Table 3 shows the costs and service lives of asphalt and con-
crete overls reported in a 1282 survey of highway agen-
cies.'” Conerete did cost more initially, but with longer
service life, the cost per year is less.

A similar situation exists for lowa's county roads.'s Five-
or six-inch conerete overlays may cost up to 50 percent more
than a 2 or 3 in. asphalt overlay, but the concrete would lust
at least twice as long. Based on pul y available informa-
tiom,'® costs for whitetopping on lowa county roads in 1993
average $36.40 per cubic yard of concrete plus $2.56 per
square yard of pavement. This translates e $115,000 per
mile for a 6 in. concrete overlay.




Equivalent designs

Initial costs, service lives, and rehabili-
tation costs all depend on the structural
adequacy (thickness) of the pavement
and subsequent overlays. Obviously, a
pavement of inadequate design will
have a lower first cost, but it will wear
out faster and cost more o fix. Thus,
when different pavement typcs are
compared, it is vital that realistic and
equitable designs be used. Design
methods such as those provided in the
1993 AASHTO Guide are a sound
basis for making side-by-side compari-
sons using the same design inputs for
hoth pavement types. This is conve-
niently dooe with the Pavement Analy-
sis Software (PAS)™ which computes
thicknesses based on the 1993 AASH-
TO Guide. PAS is also used to make
life-cycle cost comparisons.

Summary

The true value of any pavement, wheth-
er a major highway, city street, or local
road, is determined by assessing sever-
al factors. As shown in this report, the
best decision between pavement types
aof equivalent design is based not solely
on initial pavement cost, but is almost
always dependent on subsequent costs
and length of service life.
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