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Pavement management is part science, part management, and part experience. After several decades of promoting pavement
management, many road owners are still reluctant to use it as they lack the knowledge, the experience, or the confidence. *e
problem is further complicated by the emergence of a large list of new products and techniques that are self-proclaimed to achieve
miracles but fall short. *e outcome of this arrangement is that thousands of miles of roads still cost more to maintain than if
effective pavement preservation techniques were used. *is paper attempts to resolve this dilemma by introducing the role of
Pavement Manager at Risk (PMAR), allowing a Pavement Manager to offer a long-term pavement preservation service to a client
in return for a fixed per-mile premium. *is allows the knowledgeable Pavement Manager, who would typically be a Pavement
Engineer or a practitioner with extensive knowledge and experience, to implement effective pavement preservation techniques
and share the economic benefit with the owner. In this study, the responsibilities of the PavementManager at Risk (PMAR) will be
introduced.*e type of analysis it needs to run will be demonstrated in a case study. In this paper, a sample analysis is presented to
present the financial aspects of managing a network of local roads. Pavement treatment cost, pavement condition, and treatment
life extension in addition to the admin, mobilization, striping, and occasional patches expenses are presented. *e benefits and
risks of this approach are described.

1. Introduction

Pavement management is the process of maintenance and
rehabilitation planning of roadways to optimize the pave-
ment condition during its service life. Due to continuous rise
of material cost, managers are seeking cost-effective ways to
manage the roadways. *is paper does not offer a new re-
search on pavement management, but it offers a different ar-
rangement of the role of the pavement manager. *e pavement
manager, being the most knowledgeable of pavement man-
agement techniques and products, is the best suited to reap the
financial rewards (or risk) of pavement performance. *is ar-
rangement will encourage innovation and support cost-effective
products.

*ere is a variety of asphalt pavement treatment methods
used to maintain and preserve the network of paved roads [1].
*emain purpose of the pavement treatment is to prevent the
pavement from deteriorating to a point where costly re-
habilitation becomes necessary [2]. Pavement preservation

also has been used to improve wear resistance, build sufficient
surface, prevent separation of asphalt aggregate from the
asphalt surface, and make the pavement impervious to water
influx [3–7].

Maintenance treatments can be effective in treating
certain issues in a given condition. *e selection of an
effective pavement preservation strategy (or group of
strategies) depends on many factors, such as pavement
condition, pavement type, traffic volume, road class, am-
bient conditions, specialty contractor availability, and cost,
so on. To select the best treatment method, good knowl-
edge of the existing pavement condition, treatment cost,
and the life extension due to the pavement treatment is
needed [8].

*e first step in selecting the best maintenance treatment
is evaluating the existing pavement deterioration and con-
dition.*ere are different ways to define the condition of the
pavement. *e pavement evaluation method should con-
sider the magnitude of cracks and damage precisely [9].
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Pavement maintenance has two features, life extension
and treatment life [10]. �e treatment life is the amount of
time that treatment can enhance the lifespan of an existing
pavement to get to a terminal condition. Life extension is the
amount of time that treatment can attain to the existing
pavement condition after using treatment (Figure 1).

As shown in Figure 1, when the new pavement is con-
structed, the pavement is in a very good condition. During the
service life, the condition is degraded due to the environment
and wheel load e�ect on the pavement [11, 12]. �e main-
tenance treatment is applied to the pavement surface to
improve pavement condition and prevent further degradation
of pavement condition.�e treatment life is heavily reliant on
the number and type of tra�c, treatment timing, and climate
[13]. Treatments placed on a pavement in good condition or
subject to a lower level of tra�c will last longer than treat-
ments placed at a high level of tra�c or poor pavement
condition.

Maintenance treatment cost is another factor thatmust be
considered. �ere are several methods to perform treatment
cost analysis according to the life extension of treatment,
treatment cost, and existing pavement condition [14]. �e
Equivalent United Annual Cost (EUAC) is a popular cost
analysis approach that can consider the existing pavement
condition, extension of life of the treatment, and treatment
cost. �is method is selected to be implemented in this study
to perform comparative cost analysis because it is practical
and simple. In this cost analysis, the treatment material and
the paving cost will be considered [15]. However, to perform
a complete cost analysis, the long-term cost of treatment
should be considered. It is critical that the PMAR performs
a detailed cost analysis prior to presenting the owner with the
cost of service. In this cost analysis method, the administrative
cost, routine and occasional patching cost during the service
life of treatment, mobilization, and striping cost also must be
considered. �e cost of maintenance treatments in Florida as
a case study is investigated to select the best treatmentmethod
for implementing the concept in Florida.

2. Pavement Manager at Risk (PMAR)

Pavement Manager at Risk (PMAR) is a contractual arrange-
ment advocated in this study to promote a wider imple-
mentation of e�ective pavement management. �e concept is
not new and is implemented in construction management. It
is similar to Construction Manager at Risk (CMAR) and
design/build arrangements combined. �e PMAR needs to be
knowledgeable of pavement preservation best practices. It has
the following roles and responsibilities:

(1) Studies the pavement network in question
(2) Classi�es the roads based on function, class,

pavement type, and condition
(3) Determines the most cost-e�ective solutions

(a) For high-volume versus low-volume roads
(b) For pavements in good condition versus poor

condition

(4) Develops a pavement management plan

(5) Projects routine maintenance (patching and strip-
ing) and administrative expenses

(6) Annualizes the cost
(7) Factors for in�ation and interest rate
(8) Provides the owner a price per SY∗year for the

entire network
(9) Warranties a speci�c level of performance. �e

proposal to the owner will not include material and
labor unit prices, but guarantees performance

(10) Carries out the construction/rehabilitation/
preservation program during the contract term

In order for the PMAR to be successful, it needs to have
a good understanding of the pavement treatments and re-
habilitation techniques it intends to use.

2.1. �e Existing Pavement Condition. Each maintenance
treatment of asphalt pavement has special properties that
make it di�erent in improving the pavement performance.
�e existing pavement condition and distresses, at �rst,
should be evaluated to help select the best treatment [16].
�e prevailing distress(s) may dictate the type of treatment.

2.2. Treatment Cost and Life Extension. �e cost of paving,
treatment, admin expenses, and occasional patches are
needed during the service life of pavement. Furthermore, the
mobilization and striping expenses need to be estimated.�e
life extension that the treatment will provide for the existing
pavement based on the pavement distress is needed to perform
the cost analysis using PMAR. A probabilistic approach can be
used to characterize the variability. Monte Carlo simulation
can be used to simulate variability in cost and predict the
variability in pricing to reduce the risk of �nancial loss. Al-
ternatively, conservative numbers (low projections or life
expectancy) can be used to reduce the probability of economic
loss on the part of the PMAR.

Figure 2 shows a typical cost analysis conducted by the
PMAR. �e Equivalent United Annual Cost (EUAC)
analysis is used to determine the unit cost of candidate
treatments in the units of $/SY/year. Reliable information on
treatment life extension, treatment cost in the local area,
tra�c level, and pavement condition is needed to determine
the EUAC of each candidate treatment.

�e annual admin expenses are computed using the
usual business expenses, mobilization and striping expenses,
and occasional patches expenses in the contract lifespan.
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Figure 1: Treatment life and life extension.
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*is cost is then converted to units of $/SY/year. In the next
step, the PMAR determines the total annual treatment cost
by summing up the annual admin expenses and EUAC.
Finally, the profit/loss amount is computed by subtracting
the total annual cost of work from the projected revenues.
Applying and using of the PMAR arrangement to select the
best treatment for the existing pavement is described in the
following case study.

2.3. Challenges. *ere are some challenges to the deployment
of this arrangement. *ese include the following:

(1) Cash Flow. If some roads require heavy rehabilitation
early on, the PMAR may be required to front money
for such rehabilitation. Eventually, the investment will
be returned, but the PMAR needs to account for the
cost of borrowing money.

(2) Long-Term. *is arrangement requires a long-term
commitment from the PMAR and the client. *e
PMAR’s actions will impact the network condition for
years to come. On the positive side, this forces the
PMAR to be thinking long-term and to be foresighted.

(3) Hand over Transition. At the end of the term, the
PMAR is expected to return the road network in
a condition, as agreed on in the contract. *is must
be determined upfront and may have an impact on
the pricing.

(4) Warranty. *e PMAR needs to use pavement con-
dition surveys to determine the current pavement
condition and forecast future condition. His contract
with the client is performance-based. Performance
should be clearly specified and understood by both
parties prior to getting in the agreement.

(5) Bonding. *e PMAR may need to secure bonding to
assure clients of its financial capability. Bonding may
add an expense to the example shown here. Further,
most bonding in the market is short term, maximum
of 5 years. Bonding industry will hopefully evolve to
cater to this new line of business.

3. Case Study

During this case study, the analysis used by PMAR is de-
scribed. *e data needed to perform the analysis was col-
lected in a literature review and a survey of Florida agencies
to derive the average expenses in performing candidate
treatments [17, 18].

3.1. Existing Pavement Condition. *e existing pavement
condition should be evaluated to determine the maintenance
treatment life and life extension of treatment.*e commonly
used system in cities and countries for this aim is Pavement
Condition Index (PCI). *e PCI considers all the aspects of
pavement condition and may not be illustrative enough to
address the exact condition and problem of pavement re-
garding its serviceability.

Evaluating the pavement distress in selecting the pave-
ment treatment is important [13, 19]. If the pavement
distress and response (such as deflection) are more than
allowable limits, the pavement maintenance will not im-
prove significantly by applying a surface treatment. *e
pavement will need rehabilitation. Hence, there is
a threshold that determines the amount of deterioration in
the existing pavement to apply surface treatment.

It was suggested that maximum of 5% cracking and
a minimum Pavement Condition Index (PCI) of 70 be
considered for pavement preservation [13]. In this paper,
pavement condition is categorized into three conditions. If
the cracks are less than 5 percent, the pavement is considered
to be in good condition. In fair condition, if the cracks are
between 5 percent and 20 percent. In poor condition, if the
cracks are more than 20 percent. In poor condition, distress
and crack are significant and surface treatments should not
be applied.

However, cracks and distresses have a significant effect
on the magnitude of life extension of pavements. Since
cracks can allow an influx of water into the pavement, the
extent of pavement cracks is a significant indication of
pavement condition and can change the life extension of
applied treatments [20].
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Figure 2: PMAR cost analysis.
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*e treatment life and life extension of different
maintenance treatments in Florida are presented in Table 1.
*e table is arranged by considering different factors that
impact the life extension and treatment life. *e table is
based on Traffic Index (TI) but can be easily converted to
Equivalent Single Axle Loads (ESALs) [21]. It can be derived
from Table 1 that the most effective maintenance treatment
is chip seal, especially for existing pavements with the poor
condition because it has the maximum pavement life ex-
tension between different maintenance treatments. *e
pavement treatment methods are described in Table 1.

Fog seal. Fog seal is a light application of a diluted slow-setting
asphalt emulsion to the surface of an aged (oxidized) pave-
ment. Fog seals are low-cost and are used to restore flexibility
to an existing hot mix asphalt pavement surface [22].

Slurry seal. Slurry seal is a homogenous mixture of emul-
sified asphalt, water, fine aggregate, and mineral filler that
has a creamy fluid-like appearance when applied. Slurry seals
are used to fill existing pavement surface defects as either
a preparatory treatment for othermaintenance treatments or
as a wearing course [23].

Microsurfacing. Microsurfacing is a polymer-modified, as-
phalt emulsion-based, dense-grade, cold-mix, quick-setting,
asphalt-resurfacing material. It is designed to be applied in
a semi-liquid condition with a specializedmixing and paving
machine [24].

Chip seals. *is treatment is used to waterproof the surface,
seal small cracks, and improve friction. It consists of a spray
of emulsion followed by a layer of aggregates.*ere could be
a single application or double applications. Although it is
used on low-volume roads and streets, it can be used on
high-volume highways and expressways [25].

*e pavement life extension due to maintenance treat-
ment is related to the location and time of treatment, the
climate, facilities, and so on. *e average life extension due
to each treatment presented in this paper is based on
reviewing the literature and agency survey.

3.2. Equivalent United Annual Cost (EUAC). *e EUAC is
the cost of operating or maintenance of a service during its

Table 1: Pavement life extension (years).

Maintenance treatment

Pavement life extension for TI> 6 Treatment life for TI< 6
Good Fair Poor Good Fair Poor

Cracks< 5% 5%
< cracks< 20% Cracks> 20% Cracks< 5% 5%

< cracks< 20% Cracks> 20%

HMA crack sealing 2.4 1 N 7 5 N
Fog seals 0.1 N N 2 N N
Slurry seals 2.3 0.7 N 9 5 3
Microsurfacing 1.8 0.5 N 10 6.5 3
PME (polymer-modified emulsion) chip
seals 1.8 0.5 N 10 6.5 3

PMA (polymer-modified asphalt) chip
seals 1.8 0.5 N 10 7.5 5

AR (asphalt rubber) chip seals 3.8 2.8 0.7 10 7.5 5

Table 2: Pavement treatment EUAC.

Maintenance treatment Treatment cost $/SY1,
2015, FL

EUAC ($/SY1/yr)
Good Fair Poor

Cracks< 5% 5%< cracks< 20% Cracks> 20%
HMA crack sealing 0.5 0.22 0.52 N
Fog seals 0.65 6.64 N N
Slurry seals 2.5 1.16 3.69 N
Microsurfacing 4.1 2.41 8.45 N
PME chip seals 2.3 1.35 4.74 N
PMA chip seals 2.3 1.35 4.74 N
AR chip seals 2.3 0.66 0.88 3.40
1Square yard.

Table 3: EUAC per SY and admin expenses for chip seals and
slurry seals.
Good Fair Chip seal

$1.35 $4.74 Chip seal every 1.8 and 0.5 for good
and fair

$0.08 $0.13 Mobilization and striping
$0.08 $0.11 Occasional patching
$1.51 $4.98 Total contracted expenses for chip seal
Good Fair Slurry seal

$1.16 $3.69 Slurry seal every 2.3 and 0.7 years for
good and fair

$0.08 $0.13 Mobilization and striping
$0.08 $0.11 Occasional patching
$1.32 $3.93 Total contracted expenses for slurry seal
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lifespan. It is a decision-making tool used when there are
different operations with unequal service lives [26]. *is
analysis can help to select the best operation from various
alternative operations with different lifespan and cost. *e
advantage of implementing the EUAC method to perform
cost analysis is considering the inflation rate during the
operation lifespan.*e EUAC concept which determines the
annual cost of performing a pavement maintenance treat-
ment is presented in (1).

EUAC �
P i∗(i + 1)n

( )

(i + 1)n − 1( )
, (1)

where P is maintenance treatment cost, i is the inflation rate,
and n is life extension of maintenance treatment.

As shown in the above equation, maintenance treatment
cost, the life extension of treatment, and the inflation rate are
the variables needed to compute the EUAC of a maintenance
treatment. *e life extension of different maintenance
treatments is presented in Table 1. According to the liter-
ature reviewed, the inflation rate was between 3.5% and
4.5%; therefore, in this study, 4% was adopted. Moreover,
Table 2 represents the average price of different maintenance
treatments.

According to Table 1 and (1), the EUAC analysis was
conducted, and the results are presented in Table 2. As
shown, the annual cost of different maintenance treatments
based on the existing pavement condition is determined.*e
most cost-effective maintenance treatment can be selected.
*e cost-effective maintenance treatment for an existing
pavement in different conditions is selected and described
below.

It should be noted that in addition to cost consider-
ation, other factors such as aesthetics must be considered. If
the client is a member of the Home Owners Association
(HOAs), it would be prudent to show pictures and get the
HOA to agree to the selected treatment. If the most eco-
nomical treatment is not esthetically acceptable, the next
treatment should be selected and the cost explained to the
client.

Pavements in good condition (cracks< 5%). According to
Table 2, crack sealing has the lowest annual cost among the

different maintenance treatments, and its life extension is 2.4
years. *e second priority treatment method is chip seals
method which can increase pavement life extension up to 3.8
years.

Pavements in fair condition (5%< cracks< 20%). Crack
sealing and chip seals have a reasonable EUAC price. While
these two treatment methods have the lowest price, they are
not commonly implemented in Florida, and slurry seals is
the method used in Florida.

Pavement in poor condition (cracks> 20%).*e deterioration
is as much as that a maintenance treatment may not improve
the pavement condition. *is amount of deterioration
makes the pavement rehabilitation necessary. However, chip
seals can be used in improving pavement in poor condition,
in low traffic. It should be noted, as seen in Table 2, the life
extension will be much lower when such treatments are
applied to pavements in poor condition.

3.3. Administrative Expenses. In this case study, the PMAR
will run its operations out of an office, a yard or a warehouse
facility. It will hire office staff and technicians to run the
operation. *e cost of rent, salaries, insurance, utilities, and

Table 4: Annual admin expenses per SY.

Assuming 700K SF pavement for each client

Admin expenses ($/SY/yr)Quantity of pavement to be maintained Condition distribution
Number
of clients SF SY Ln-mile 70% good 30% fair

1 700,000 77,778 11 54,444 15,556 $1.68
2 1,400,000 155,556 22 108,889 31,111 $0.84
3 2,100,000 233,333 33 163,333 46,667 $0.56
4 2,800,000 311,111 44 217,778 62,222 $0.42
5 3,500,000 388,889 55 272,222 77,778 $0.34
6 4,200,000 466,667 66 326,667 93,333 $0.28
7 4,900,000 544,444 77 381,111 108,889 $0.24
8 5,600,000 622,222 88 435,556 124,444 $0.21
9 6,300,000 700,000 99 490,000 140,000 $0.19
10 7,000,000 777,778 110 544,444 155,556 $0.17

Table 5: *e total annual cost of slurry and chip seal in different
pavement conditions.

Number of clients

Chip seal Slurry seal
Total contracted

and admin
expenses $/SY/yr

Total contracted
and admin

expenses $/SY/yr
Good Fair Good Fair

1 $3.19 $6.66 $3.00 $5.61
2 $2.35 $5.82 $2.16 $4.77
3 $2.07 $5.54 $1.88 $4.49
4 $1.93 $5.40 $1.74 $4.35
5 $1.85 $5.31 $1.66 $4.27
6 $1.79 $5.26 $1.60 $4.21
7 $1.75 $5.22 $1.56 $4.17
8 $1.72 $5.19 $1.53 $4.14
9 $1.70 $5.16 $1.51 $4.12
10 $1.68 $5.15 $1.49 $4.10
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vehicles should be added up to determine the annual value.
In this case, the total annual administrative expenses are
$130,700. *is cost is converted to cost per SY/year.

3.4. Total Cost. *e annual administrative expenses, as
calculated above ($130,700 per year), are converted to cost in
$/SY per year.*is is done by dividing the annual admin cost
by the total square yards the PMAR is servicing. Obviously,
the more square yards serviced, the less administrative
expenses charged per unit area. *e administrative cost is
then added to the EUAC/SY. *e admin expense per SY
determined by assuming ten clients each has 700,000 SF
paved area. *is is about the average size residential com-
munity in Florida. Table 3 presents the total construction
cost for chip seals and slurry seals treatment.

Table 4 shows the annual admin expense per SY. It should
be noted that it was assumed that 70% of the treatment area
of each client is in good condition and 30% in fair condi-
tion.*e total cost of treatment is determined in Table 5. *e
total cost is calculated by adding the admin cost in Table 4
and the treatment cost in Table 3 in respective pavement
conditions.

3.5. Profit/Loss Analysis. *e final step in PMAR is com-
puting the profit/loss which is presented in Tables 6 and 7 for
chip seal and slurry seal, respectively. *e cost of service is

calculated by multiplying the cost of treatment by the area of
the treatment at each condition. *e total cost is the sum up
of service cost in different pavement conditions. *e annual
cost per 700K SF property is the total cost per client. *e
annual cost per SY is the total construction cost per SY. Two
options were considered to evaluate the profit/loss amount.
It was assumed that the annual premium charged by the
PMAR being $3 or $3.5 per SY. *en the profit/loss was
evaluated as the differences of charge and annual cost in the
area of treatment.

As shown in Tables 6 and 7, by increasing the number of
clients or serviced area, the amount of profit is increased. It is
shown that slurry seals price is less than the chip seal, causing
more profit in using slurry seal in comparison with chip seal.
*e profit/loss is a function of SY contracted pavement, from
Tables 6 and 7, which is depicted in Figure 3.

*eminimumamount ofmaintained pavement area needed
for the PMAR to break even is shown in Figure 3. If the PMAR
charges the client $3.0/SY/yr or $3.5/SY/yr, then 41 lane miles
(290,703 SY) or 20 lane miles (137,637 SY) of pavement is re-
quired to break even with chip seal, respectively. For the slurry
seal, 21 lane miles (145,740 SY) or 14 lane miles (93,571 SY) of
serviced area is needed to break even with $3.0/SY/yr or
$3.5/SY/yr charge, respectively. *is analysis demonstrated the
long-term financial risk associated with the implementation of
a pavement treatment.

Table 7: Annual profit/loss per SY using slurry seal treatment.

Number of
clients

Slurry seal
Cost of service ($/yr)

Total ($)
Annual cost per
700K SF property

($)

Annual cost per SY
($)

Profit/loss-
charging
$3/SY/yr

Profit/loss-
charging
$3.5/SY/yrGood Fair

1 $163,302.22 $130,980.00 $294,282.22 $294,282.22 $3.78 −$60,948.89 −$22,060.00
2 $235,114.44 $222,750.00 $457,864.44 $228,932.22 $2.94 $8,802.22 $86,580.00
3 $306,926.67 $314,520.00 $621,446.67 $207,148.89 $2.66 $78,553.33 $195,220.00
4 $378,738.89 $406,290.00 $785,028.89 $196,257.22 $2.52 $148,304.44 $303,860.00
5 $450,551.11 $498,060.00 $948,611.11 $189,722.22 $2.44 $218,055.56 $412,500.00
6 $522,363.33 $589,830.00 $1,112,193.33 $185,365.56 $2.38 $287,806.67 $521,140.00
7 $594,175.56 $681,600.00 $1,275,775.56 $182,253.65 $2.34 $357,557.78 $629,780.00
8 $665,987.78 $773,370.00 $1,439,357.78 $179,919.72 $2.31 $427,308.89 $738,420.00
9 $737,800.00 $865,140.00 $1,602,940.00 $178,104.44 $2.29 $497,060.00 $847,060.00
10 $809,612.22 $956,910.00 $1,766,522.22 $176,652.22 $2.27 $566,811.11 $955,700.00

Table 6: Annual profit/loss per SY using chip seal treatment.

Number of
clients

Chip seal
Cost of service ($/yr)

Total ($) Annual cost per 700K SF
property ($)

Annual cost per
SY ($)

Profit/loss-charging
$3/SY/yr

Profit/loss-
charging
$3.5/SY/yrGood Fair

1 $173,701.11 $155,363.33 $170,550.61 $329,064.44 $4.23 −$95,731.11 −$56,842.22
2 $255,912.22 $271,516.67 $210,401.23 $527,428.89 $3.39 −$60,762.22 $17,015.56
3 $338,123.33 $387,670.00 $250,251.84 $725,793.33 $3.11 −$25,793.33 $90,873.33
4 $420,334.44 $503,823.33 $290,102.45 $924,157.78 $2.97 $9,175.56 $164,731.11
5 $502,545.56 $619,976.67 $329,953.07 $1,122,522.22 $2.89 $44,144.44 $238,588.89
6 $584,756.67 $736,130.00 $369,803.68 $1,320,886.67 $2.83 $79,113.33 $312,446.67
7 $666,967.78 $852,283.33 $409,654.29 $1,519,251.11 $2.79 $114,082.22 $386,304.44
8 $749,178.89 $968,436.67 $449,504.91 $1,717,615.56 $2.76 $149,051.11 $460,162.22
9 $831,390.00 $1,084,590.00 $489,355.52 $1,915,980.00 $2.74 $184,020.00 $534,020.00
10 $913,601.11 $1,200,743.33 $529,206.13 $2,114,344.44 $2.72 $218,988.89 $607,877.78
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4. Summary

�e concept of the Pavement Manager at Risk (PMAR) is
advocated. PMAR is a contractual arrangement where
Pavement Manager enters into a contract with a road
owner to maintain its roads for a period of time. �is
agreement is long term in nature, preferably more than 5
years. �e agreement is performance-based. PMAR studies
the roads, determines the best long-term maintenance
strategy, implements a pavement management program,
and guarantees to the owner a certain level of service. �e
PMAR does not bid materials or labor. It bids a minimum
level of service. In return for the service, the PMAR charges
a set per SY (square yard) year premiums. �e pavement
manager will take the risk and reward for pavement per-
formance during its service life.

�e advantage of this arrangement is that a professional
who is knowledgeable about pavement management is in
charge of making rehabilitation decision. Since the PMAR is
�nancially impacted by the ultimate pavement performance,
its attention will be focused on cost-e�ective products and
best maintenance strategies. �is arrangement should ac-
celerate the evolution of pavement management and pro-
mote e�ective products. Another advantage is it provides
clients with a �xed annual cost for maintaining the roads.
�is is very desirable as swinging budgets can be di�cult to
manage for clients like the Home Owners Associations.

In the PMAR arrangement, the cost of maintenance,
admin expenses, occasional patching expenses, and
mobilization and striping expenses are included. To il-
lustrate the PMAR procedure, a hypothetical case
study was presented. Some elements need to be furt-
her developed to make the concept work. �ese include
cash �ow issues, hand over requirements, and warranty
requirements.
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