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Abstracts
The pavement management system in its broadest sense means all activities necessary to
preservation the pavement, including: planning, design, construction, maintenance and
rehabilitation of the pavement.
Maintenance considered an important activity to preservation the performance of the
pavement which is itself divided into corrective maintenance and preventive maintenance
and emergency maintenance.
In this thesis it has been reviewing preventive maintenance and so are several
considerations her characterize an effective cost and prolong the life of the pavement and
provide convenience to users of the road.
In this research it was conducted a visual inspection for several sectors, namely: (Madani
— EL-Gadarif) and (EL-Gadarif - Kassala) and (Kassala - Hayia).
And so as to reach the pavement condition index, which we can the decision making to
execute preventive maintenance or corrective maintenance and rehabilitation of each
sector, so that the pavement condition index over 70 is performed preventive
maintenance treatments, as well as the type and severity of distress, we can choose the
right treatment for deformation or the possibility of implementing the multiple treatments
on a sector.
Therefore, conduct routine inspection for the road network, and storage the data help us
to put the schedules to the priorities conduct preventive maintenance, and preventive
maintenance of the pavement is considered the cornerstone of preservation on the
pavement, and longevity and delay of the need for corrective maintenance or
rehabilitation because they are high cost and lead to the closure of the road and disrupt

traffic and other reasons.
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CHAPTER |

INTRODUCTION

1-1 General:
Importance of pavement management system: Pavement management system in its broad
sense includes all the activities involved in the planning, design, construction,
maintenance, and rehabilitation of pavement. A pavement management system (PMS)
can provide an organized methodology to assist decision makers in finding optimum
strategies for providing and maintaining pavements in a serviceable condition over a
given period of time. The function of PMS is to improve the efficiency of decision
making, expand its scope, provide feedback on the consequences of decisions, and insure
the consistency of decisions made at different management levels within the same
organization.
The essential requirement of PMS includes:

= Basic inventory data including traffic and structure information.

= Ability to consider alternative maintenance and rehabilitation strategies.

= The ability to identify a prioritized or optimized set of alternative strategies.

= A feedback process to update system models as better information becomes

available.

The basic functions of the PMS are to:

= Collect inventory, condition, and cost data.

= Assign strategies, identify needs, and arrange priorities.

= Project future needs and build long range programs.

= Provide management information.

= Support budgets.



It is clearly, the objective of this thesis to provide vital road condition data for assist
researchers, decision makers and maintenance engineers to generate strategy, to
develop PMS framework and data base and to select the suitable maintenance treatment
at the project level.

Pavement management systems (PMS) include a subsystem for pavement
maintenance which may contain models to determine the most cost effective treatment.
These are generally based on pavement type, condition, and other important factors. It is
critical,, however, that the proper maintenance treatment be placed at the right time for
the pavement to function as designed and for the maintenance program to be cost
effective. A limitation of many PMS systems is their inability to comprehensively

analyze individual project and determine the proper timing and cost of treatment.

Two types of pavement maintenance are generally recognize: (preventive and
corrective) Preventive maintenance is used to arrest minor deterioration, retard
progressive failures, and reduce the need for corrective maintenance. It is performed
before the pavement shows significant distress to provide a more uniform performing
pavement system. Corrective maintenance is performed after a deficiency occurs in the
pavement; i.e., loss of friction, moderate to severe rutting, or extensive cracking.
Although there are many different definitions for these terms, these are the ones used in
this thesis.

Although each type of maintenance is needed in a comprehensive pavement
preservation program, the emphasis should be placed on preventing a pavement from
reaching the condition where corrective maintenance is required, since the cost

associated with this approach can be substantial.



What is really needed is a determination of the cost effectiveness: the preventive
maintenance (PM) approach compared with standard practices of rehabilitation when the

pavement wears out.

Preventive maintenance is a relatively new concept for most highway agencies,
therefore, not surprisingly, there has been widespread misunderstanding and confusion
throughout the transportation community over what preventive maintenance is and what
it isn’t. This has led, in some cases, to lack of agency and public support for preventive
maintenance. As practitioners become more familiar with the concepts and tools of
preventive maintenance, the definition offered by AASHTO standing committee of

Highway is gaining acceptance.

AASHTO definition: Preventive maintenance is the planned strategy of cost-
effective treatments to an existing roadway system and its appurtenances that preserves
the system, retards future deterioration, and maintains or improves the functional

condition of the system (without substantially increasing structural capacity).

Pavement preventive maintenance narrows that focus to the application of one or

more treatments, generally to the surface of a structurally sound roadway.

AASHTO’s lead state team on pavement preservation summed things up quite nicely by

defining pavement preventive maintenance as,

(Applying the right treatment to the right pavement at the right time)



1.2 Problem Statement:

The purpose of this thesis is to increase important of road maintenance and
rehabilitation of Sudan paved road network and to provide a tool for formulating rational

bases for assessment of pavement condition and evaluation options.

The study covers for determination the condition pavement for some roads from Sudan
network, through visual surveys using the Pavement Condition Index (PCI) method for
quantifying pavement condition, and provide necessary information for scheduling

preventive pavement strategies for Sudan paved road network.

1-3 Objectives and Methodology:

The objectives of the proposed thesis include:

= Evaluating the optimal application time of different maintenance treatments
used in highway;

= Developing a practical guide for applying preventive maintenance treatments
for highways;

= Investigating and establishing the treatment performance models for the typical
treatments used in highway; and

= Developing a decision making method for the preventive maintenance in

highway;

The roads in case study shall be subdivided into links which are uniform in
respect of traffic, environment, geometry, and pavement type and construction history.
The links shall be subdivided into sections which are uniform in respect of pavement

condition. For the purpose of project analysis the links, sections and unit samples shall



be the same for every strategic analysis, then type and severity of pavement distress shall

be assessed by visual inspection.

The distress data are used to calculate the PCI for each sample unit. The PCI of the
pavement section is determined based on the PCI of the inspected sample units within

the section.

1.4 Thesis Format:

This Thesis includes the following contents:

Chapter One; gives us a general idea of preventive maintenance and its importance in
maintaining the pavement performance. And thereafter, determine the objectives of the
research.

Chapter two; will give us an idea of the theoretical backgrounds started for preventive
maintenance of paving, as well as, About some research which stated subject of
research, , and finally, for preventive maintenance manual for Flexible Pavements
referred to in this study.

Chapter three; we review the case study and method to determine distress, also how to
collect data for define the pavement condition index.

Chapter four; is the analysis of the case study data and determines the rate of pavement
condition index, and determine the appropriate treatment for surface.

Chapter five; will talk about the conclusions and recommendations about thesis.



CHAPTER II
LITERATURE REVEIW

2.1 Introduction:

A Pavement Management System (PMS) is a process to cost-effectively manage
a roadway system. The formal process includes a systematic, consistent approach of
gathering and analyzing data and generating recommendations and reports so those who
control road maintenance budgets can make informed investment decisions. PMS
generally include a subsystem for pavement maintenance which may contain models to
determine the most cost-effective treatment (FHWA 1997 and 1998[1, 2]). It is critical,
however, that the proper maintenance treatment be placed at the right time for the
pavement to function as designed and for the maintenance program to be cost effective
(Hicks et al., 2000[3]). They implied also that a limitation of many systems is their
inability to comprehensively analyze individual projects and determine the proper timing
and cost of PMS treatment.
The foundation of all PMS is a database that includes the following four general types of

data (Flintsch et al., 2004[4]):

Inventory (including pavement structure, geometrics, and environment).
» Road usage (traffic volume and loading).
« Pavement condition (ride quality, surface distresses, friction, and/or structural
capacity).
« Pavement construction, maintenance, and rehabilitation history.
PMS analysis capabilities include network-level and project-level tools. “Network-level”
analysis tools support planning and programming decisions for the entire network or

system.



“Project-level” analysis tools are used to select the final alternatives and to design the
projects included in the work program.
A PMS process is usually conducted in six steps (Peng and Ouyang, 2010[5]):

» Determine pavement condition indices.

» Develop prediction model.

» Define treatments.

 Build decision tree.

» Determine criteria.

 Develop prioritization approach.

With the nationwide highway infrastructure largely in place and transportation
budgets stretched, most Departments of Transportation are focusing more of their time
and money on highway maintenance and rehabilitation. One strategy for maximizing

2

these efforts is “preventive maintenance,” the periodic application of relatively
inexpensive pavement treatments to the existing roadway systems in order to retard

further deterioration and improve the functional condition of the system.

Many country have been investing a significant portion of budget on pavement
preservation activities based on the widely accepted assumption that these efforts are cost
effective. According to a study conducted by the Michigan State University, for every
dollar spent on pavement preventive maintenance, $4 to $10 can be saved on

rehabilitation.

Figure (2.1) illustrates the relative high cost for rebuilding and low cost for preventive
maintenance of highways. Studies have shown that rehabilitation and reconstruction

costs about 14 times as much as pavement preservation projects per lane mile over the



life of the project. A simple optimizing scheme is to find the point on the curve where

the cost of reconstruction crosses the cost of maintenance and repair.

Rehab/rebuilding
is more expensive
and time consuming

Cost wempp

Preventive maintenance
is less expensive

Age s

Figure 2.1 Cost of Maintenance VS. Age

During recent years, the development of many of the techniques of preventive
maintenance of the sidewalk by the industry. More and more of the road administrations
have adapted to these newly developed techniques to help save the limited funding.
Although some of the Ministries of Transportation has introduced some of the
applications of preventive maintenance for paving (such as small float on the surface and
fog seal), which led to some benefits, such practices are still facing many obstacles.
Among the obstacles is the lack of evidence that the cost of preventive maintenance and
effective evidence is insufficient when it should be applied to preventive maintenance
treatments. Thus, the Roads and Transport departments need to measure that could help
to demonstrate the cost-effectiveness of preventive maintenance and processors and

provide evidence on the optimal timing for such treatments.



However, deciding the optimal point on the curve(s) representing different types of
pavement is no easy task. It varies based on different treatment technologies with proven
efficiencies for the region. Figure 2.2 illustrates how the trigger point for preventive
maintenance differs from the trigger point for rehabilitation. In addition, various
pavement distress conditions (such as rutting, cracking, raveling, moisture stripping and

roughness, etc.) should also be considered.

~—— Original Pavement

___________ Prevention

,5 0 Trigger

%

c

[=]

O

E
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% Optimal Timing

e Rehabilitation
Trigger

¥ N

Time/Traffic

Figure 2.2 Optimal Timing of Preventative Maintenance

Even for the purpose of prevention, the timing for a treatment to be applied is
critical. Figure 2.3 illustrates an ideal point in which the treatment must be applied early
enough that a high quality of pavement can be maintained. This way, the total pavement
life can be significantly extended. Within the budget limitations, the pavement condition
(or quality) index can usually be used to maximize the benefit of correct timing of

applying a specific preventive maintenance treatment.
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»| B. Preventive maintenance

100
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Pavement Condition Index

Figure 2.3 Timing of Rehabilitation vs. Different Treatments Required

In order to stretch a limited budget, and improve the performance of the public sidewalk
and the preservation of public satisfaction on the road system, and will be very useful for
the maintenance departments of roads and the development of guidance on issues related
to the optimal time to implement or improve preventative maintenance practices.
Baoshan Huang and Dragon Vukosavljevic (October 2009[6]).

Today’s increasing budget constraints require that roads and maintenance departments
and ministries of transportation performing more work with little money. Historically,
the focus of the departments to build highways and new roads, but the new focus is on
the maintenance and preservation of the existing pavement surfaces. This has resulted in
a shift in the three types of pavement maintenance operations.

2-1-1 Preventive Maintenance: Performed to improve or extend the functional life of a
pavement. It is a strategy of surface treatments and operations intended to retard

progressive failures and reduce the need for routine maintenance and service activities.
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2-1-2 Corrective Maintenance: Performed after a deficiency occurs in the pavement,
such as loss of friction, moderate to severe rutting, or extensive cracking. May also be
referred to as “reactive” maintenance.

Corrective maintenance differs from preventive maintenance primarily in cost and
timing. While preventive maintenance is performed when the pavement is still in good
condition, corrective maintenance is performed when the pavement is in need of repair,
and is therefore more costly.

Corrective maintenance is much more reactive than preventive maintenance, and is
performed to correct a specific pavement or area of distress.

Delays in maintenance increase pavement defects and their severity so that, when
corrected, the cost is much greater. Consequently, the life cycle costs of the pavement
will be considerably increased when corrective maintenance is performed.

Corrective maintenance activities include structural overlays, mill and overlays, pothole
repair, patching, and crack repair.

2-1-3 Emergency Maintenance: This maintenance activity may be performed during an
emergency situation, such as when a blowout or severe pothole must be repaired
immediately, generally for safety reasons, or to allow for traffic to use the roadway.
Emergency maintenance also describes those treatments that hold the surface together
until a more extensive rehabilitation or reconstruction treatment can be accomplished.
When emergency maintenance is needed, some of the typical considerations for choosing
a treatment method are no longer important. Cost may be the least important
consideration, after safety and time of application are considered. Materials that may not
be acceptable when used in preventive or corrective maintenance activities, for cost or
long-term performance reasons, may be highly acceptable when used in an emergency

situation.
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All types of maintenance are needed in a comprehensive pavement maintenance
program. However, emphasizing preventive maintenance may prevent a pavement from
requiring corrective maintenance. Preventive maintenance is completing the right repair
on the right road at the right time.

Many pavement treatments can be used for preventive, corrective, or emergency
maintenance. Figure 2-4 illustrates the differences among these three types of
maintenance. As indicated on the graph, the main difference is the condition of the
pavement when the treatment is applied. There are no clear boundaries between when a
treatment is preventive versus corrective, or corrective versus emergency.

Although all three types of maintenance are important, this thesis focuses on preventive
maintenance activities because these are the most cost effective and offer the best means

for prolonging pavement service life (Ann M. Johnson, PE February 2000 [7]).

Preventive

—

Pawvt

= ; Caorrective
Conditioh

Emergency

Time or Tralfic

Figure 2-4: Maintenance Categories

2-2 Surface Treatment:

Surface treatments include sealing the existing asphalt pavement surface with
asphalt, and in some cases, following that application with an aggregate if additional
friction is desired. The asphalt may be a cutback or emulsion, but emulsions are

recommended based on the added safety and reduced environmental ramifications.
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The treatments outlined in this topic include fog seal, seal coat, double chip seal,
slurry seal, micro surfacing, and thin hot-mix asphalt overlays. The seal treatments differ
only in the amount and type of aggregate that is placed over the asphalt emulsion that
seals the pavement surface. Sand sealing is not included in this manual and is not
recommended because quantities are difficult to control, resulting in bleeding or excess

sand on the pavement surface.

2-2-1-Fog Seal:
Description:

A fog seal is an application of diluted asphalt emulsion without a cover aggregate,
used to seal and enrich the asphalt pavement surface, seal minor cracks, prevent raveling,
and provide shoulder delineation. An asphalt distributor is normally used to apply the fog
seal.

Fog seals are used on both low- and high-volume roads. Its primary use on high-
volume roads has been to prevent raveling of open-graded friction courses and to
delineate between the mainline and the shoulder. Its wider use on heavily trafficked roads
is restricted because the pavement friction may be reduced until traffic wears some of the
asphalt from the surface.

Timing:
As light to moderate raveling and/or oxidation and weather develop.
Generally, the coarser the surface and thinner the initial asphalt film thickness in the
existing asphalt mixture, the sooner treatment is required.
Purpose:
Use this method to seal and enrich the asphalt pavement surface, seal minor

cracks, prevent raveling, and delineate shoulders.
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Existing Pavement Condition:

Only use fog seals where the existing pavement is sufficiently porous to absorb a
substantial amount of the emulsion.
Maintenance Methods:

Before placing the fog seal, make sure the pavement is dry and clean, and complete
all necessary repairs or reconditioning work. Then apply sealer with an asphalt
distributor. The application rate is the key element.

Seasonal Limitations:
Best applied when temperatures are warm or hot. Cool temperatures require longer

curing times prior to opening the roadway to traffic.

Traffic Control Concerns:

Keep traffic off the emulsion until it has cured significantly. Under favorable
conditions, two to three hours may be sufficient. Require reduced speeds until traffic
wears some of the asphalt off the surface. Emulsion rates usually range from 0.1 to 0.15
gallon per square yard, depending on the pavement texture, weather conditions, and
traffic. The application rate is kept low to prevent splashing and decreased skid
resistance. A spraying temperature of 1250F to 1600F and surface temperature of at least
500F and rising are recommended.

You may also use sand cover to improve the surface friction.

Anticipated Performance and Service Life:
Expected life depends on the properties of the underlying pavement and its
exposure to sunlight. The performance life of this type of treatment is fairly short, ranging

from one to two years.
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Limitations:

Under adverse weather conditions it may be several hours before the road can
be opened to traffic. For these reasons, fog seals are most often used on shoulders and in
parking lots where the potential for reduced pavement friction is not a concern.
Precautions:

Use only where the existing surface is sufficiently porous to absorb substantial
amounts of the emulsion. Do not use in areas with cracks larger than hairline. Use with
caution on high-volume roadways.

Materials:
Asphalt emulsion diluted mix with 50 percent water (such as CSS-1, CSS-1H)

or proprietary rejuvenators meeting Mn/DOT Specification 3151.

Construction Specifications that Apply:
Special Provision for Bituminous Fog Sealing.
Unit Cost for Estimating:

Fog sealing is very inexpensive. Price is normally about $0.10 to $0.20 per
square yard depending on the type of binder, the application rate, and the size of the
project.

2-2-2 Seal Coat:
Description:

A seal coat is an application of asphalt followed immediately with an aggregate
cover. Applications with two layers are referred to as a double chip seal. Rapid-setting
asphalt emulsions are normally used when placing a seal coat. Seal coats can waterproof
the surface, provide low-severity crack sealing, and restore surface friction.

Timing:
You can seal coat at any time in a pavement’s life.
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Purpose:

The primary reason to seal coat an asphalt pavement is to protect the pavement
from the deteriorating effects of sun and water. When an asphalt pavement is exposed to
sun, wind, and water, the asphalt hardens, or oxidizes.

This causes the pavement to become brittle, cracking the pavement. A seal coat provides
a waterproof membrane that not only slows down the oxidation process but also helps

the pavement shed water, preventing it from entering the base material.

A secondary benefit is an increase in the surface friction, which happens when the cover
aggregate adds additional texture to the pavement. A seal coat can increase surface

texture on a raveled pavement.

Existing Pavement Condition:

Pavements that are dry and raveled are good candidates for seal coating. Some
agencies also choose to seal coat pavements in good condition as a preventive

maintenance technique.

Maintenance Methods:

One of the most important factors when considering a seal coat is the design
procedure used to determine the quantities of asphalt binder and cover aggregate. The
goal is to have the aggregate particles approximately 70 percent embedded into the
asphalt layer. You must make adjustments to account for the traffic volume on the
roadway; the absorption of the asphalt binder into the existing pavement; the absorption
of the asphalt binder into the cover aggregate; the texture of the existing pavement; and
the size, shape, and gradation of the cover aggregate. The correct application rate will
result in a single layer of chips embedded approximately 70 percent into the binder with

little or no excess chips to remove.
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To ensure that the application rates are correct, calibrate the equipment used in chip
sealing. You can place a series of rubber mats on the pavement to calibrate the chip
spreader. Calibration procedures also exist for determining the application rate of asphalt
distributors. On the distributor, adjust the nozzle angle in relation to the spray bar so that
the spray fans will not interfere with each other. The recommended angle is between 15
and 30 degrees. The nozzle size, spacing, and angle will determine the spray bar height.
The Seal Coat Handbook (Mn/DOT document number 1999-07) provides very detailed
information about seal coat placement and design.
Sequence:

1. Sweep the existing surface to clean and remove loose debris.

2. Apply the asphalt binder with a distributor.

3. Apply cover aggregate using a chip self-propelled spreader.

4. Roll the chip-sealed surface with pneumatic-tired rollers. Five to six passes should

be the goal.
5. Sweep excess chips as soon as possible without damaging the sealed surface. You
can normally do this the next day, sooner if modified binders are used.
Seasonal Limitations:
Seal coats are affected greatly by weather conditions, especially during

construction. A warm, sunny day with low humidity is the ideal condition.
Humidity and cool weather will delay the curing time and keep the seal coat tender for a
longer period of time, making it more susceptible to damage by traffic. Rain can cause
major problems when seal coating. If the asphalt binder has not cured, it can become
diluted and rise above the top of the cover aggregate. After the water evaporates, asphalt
may cover the entire surface, causing tires to pick up aggregate or track the binder across

the surface. Never seal coat when showers are threatening.
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Conduct seal coating operations (including traffic restrictions on the freshly constructed
seal coat), only during daylight hours, when the pavement and air temperature are 600F
or higher, and when the relative humidity is less than 75 percent. In addition, do not
conduct seal coat operations in foggy or rainy weather.

Traffic Control Concerns:

Do not permit traffic on the sealed road surface until after all rolling has been
completed and the bituminous material has set and will not pick up on vehicle tires.
Anticipated Performance and Service Life:

Expected life of a seal coat is approximately three to six years.
Limitations:

Loose chips not embedded in the asphalt membrane will become airborne and
possibly damage vehicle windshields. Excessive binders or wet aggregates could cause
flushing. Traffic noise will also increase after application of a chip seal.

Precautions:

Although seal coats provide effective sealing and friction, the possibility of
loose chips and broken windshields along with excessive noise has prompted some states
to restrict use of chip seals to low-volume roads.

Materials:
Bituminous material meeting the specifications of Mn/DOT 3151. Seal coat
aggregate meeting the specifications as.
Construction Specifications that Apply:
Special Provisions for Bituminous Seal Coat.

Unit Cost for Estimating:

Placing a seal coat varies widely depending on the type of binder, type of aggregate,

and the size of the project. Using conventional emulsions results in a range between $0.40

18



and $0.70 per square yard. Using a latex-modified binder adds an additional $0.04 to

$0.08 per square yard.

2-2-3 - Double Chip Seal:
Description:

This treatment involves the application of two single seal coats. The second coat
is placed immediately after and directly over the first. Sixty percent of the total asphalt
binder required is placed in the first pass, with larger aggregate. The remaining forty
percent is placed in the second pass, with aggregates half as large as those placed first.
Timing:

Generally later in a pavement’s service life than for crack sealing or fog sealing.
Purpose:

Waterproofs the surface, seals small- to medium-sized cracks, and improves
surface friction. This treatment reinforces the benefits of a single chip seal.
As the top layer of aggregate wears off, the bottom remains. It offers better aggregate
retention overall, as the bottom layer is more deeply embedded. A double chip seal results
in a quieter, smoother surface than a single chip seal, and is a good alternative for
pavements in poor condition.
Existing Pavement Condition:

A stable pavement on a sound base with a good cross section and good lateral
support. Visible surface distresses may include moderate raveling, surface wear,
longitudinal cracks, and transverse thermal cracks with some secondary cracking and
some deterioration along crack faces. A minor amount of patching in good condition is
acceptable. Surface may show signs of slight to moderate block cracking, moderate to

severe oxidation, and/or slight to moderate flushing or polishing.
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Maintenance Methods:

Before placing the double chip seal, make sure pavement is dry and clean and

complete all necessary repairs or reconditioning work.

Seasonal Limitations:

Conduct seal coating operations (including traffic restrictions on the freshly constructed
seal coat) after, only during daylight hours, when the pavement and air temperature are
600F or higher, and when the relative humidity is less than 75 percent. In addition, do
not perform seal coat operations in foggy or rainy weather.

Traffic Control Concerns:

Do not permit traffic on the sealed road surface until after all rolling has been
completed and the bituminous material has set and will not pick up on vehicle tires.
Anticipated Performance and Service Life:

Life extension depends on the type and amount of traffic and the roadway
geometry. Heavy commercial traffic and frequent stopping and turning movement reduce
the life of this application and cause local deterioration.

Limitations:

Loose chips not embedded in the asphalt membrane will become airborne and

possibly damage vehicle windshields. Excessive binders or wet aggregates could cause
flushing. Traffic noise will also increase after application of a chip seal.
Other limitations include a limited life or premature failure if the chip seal is not properly
designed or constructed, and prolonged traffic disruption during construction and curing.
Precautions:

Do not place chip seals in cool weather or on days with high humidity. Also do

not place them when there is a chance of rain.
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Materials:

The bituminous material for seal coat will be one of the following kinds and
grades conforming to Mn/DOT Specification 3151.
When the Contract quantity exceeds 2000 gallons, and unless the Plans or Special
Provisions permit other options, the kind to be used will be Emulsified Asphalt, Cationic
grades. In all cases the grade to be used will be as designated by the Engineer. It is
strongly recommended that a polymer-modified emulsion be used on double seal to
increase early retention of aggregate.
Aggregate for bituminous double seal coat shall conform to the requirements in the
specification for grading and quality. The size of the first seal aggregates should be twice
as big as the final seal aggregate.
Construction Specifications that Apply:

Draft Special Provisions for Bituminous Seal Coat Double Seal.
Unit Cost for Estimating:

Unit costs for a double chip seal are about $1.50 per square yard depending on
the type of binder, the application rate, and the size of the project.
2-2-4 - Slurry Seal:
Description:

A slurry seal is a mixture of fine aggregate, asphalt emulsion, water, and mineral
filler. The mineral filler most often used is Portland cement.
Slurry seals are used to seal the existing asphalt pavement surface, slow surface raveling,
seal small cracks, and improve surface friction. Slurry seals are similar to chip seals in
that they use a thermal break process, requiring heat from the sun and pavement. This

process takes anywhere from two to eight hours depending on the heat and humidity.

21



Timing:

As minor surface cracking first develops, or to treat light to moderate raveling
and/or oxidation.
Purpose:

Slurry seals are effective where the primary problem is excessive oxidation and
hardening of the existing surface. Use slurry seals to retard surface raveling, seal minor
cracks, and improve surface friction. Slurry seals will not perform well if the underlying
pavement contains extensive cracks.

Existing Pavement Condition:

Excessive oxidation and hardening of the pavement surface.
Maintenance Methods:

Make sure the pavement is dry and clean, and complete all necessary repairs or
reconditioning work prior to placing the slurry seal. Apply a thin film of water to control
premature breaking and improve bond with the existing pavement. Then apply slurry
over pavement surface.

Seasonal Limitations:

Place slurry seals when the air and pavement temperature are both at least 50°F

and there is no chance of freezing within 24 hours after placement. Do not place slurry

seals during rain, and do not apply them if rain is expected before the slurry is set.

Traffic Control Concerns:

A curing period is necessary before allowing traffic on the treated surface.
Therefore, use of a slurry seal may not be appropriate where traffic must be allowed very
soon after application. In warm weather, slurry seals require at least two hours to cure,

depending on the ambient air temperature, humidity, and type of emulsion. Adjusting the
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mineral filler will help reduce the set time of the slurry mixture but may hamper
workability.
Anticipated Performance and Service Life:

Expected life of a slurry seal is three to five years. Factors affecting performance
include traffic loading, environmental conditions, existing pavement condition, material
quality and mix design, and construction quality.

Limitations:

Do not use on high-volume roads since friction initially may be reduced until
traffic wears some of the asphalt from the surface?
Precautions:

Slurry seal will not perform well if the underlying pavement is cracked. Use only
where the existing surface is stable with low-severity cracking.
Materials:

Slurry seals are generally produced and placed using a truck-mounted slurry
machine. Aggregate, water, filler, and emulsion are proportioned and mixed together in
a mixer and applied immediately to the pavement surface with a spreader box.
Aggregates for slurry mixes may consist of most hard crushed aggregates such as granite,
limestone, trap rock, slag, and taconite tailings. They conform to one of three gradations:
Type 1, Type 2, and Type 3. The maximum size for slurry aggregates is 2.36 mm (#8
sieve) for Type 1, and 9.5 mm (3/8-inch sieve) for Types 2 and 3. Type 3 has a coarser
gradation than Type 2. All slurry gradations have between 5 and 15 percent passing the
75-micron sieve (#200). The slurry is applied basically one aggregate layer thick.

A tack coat is not necessary unless the pavement to be sealed is extremely dry and raveled
or the slurry is being placed on a concrete surface.

Unit Cost for Estimating:
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Costs are approximately $1.50 per square yard depending on the size of the

project, materials used, and the rate of application.

2-2-5 — Micro-surfacing:
Description:

Micro-surfacing is sometimes incorrectly referred to as a polymer-modified
slurry seal. The major difference is that the curing process for micro-surfacing is
chemically controlled, whereas slurry seals and chip seals use the thermal process.
Micro-surfacing was designed for use as a rut-filling material in Europe in the 1970s and
introduced to the United States in 1980. Since then, many states have used this treatment
for both surfacing and rut filling on roads with moderate- to heavy-volume traffic.
Timing:

Use when ruts exceed 3/4 inch or friction drops to unacceptable levels. You may
also use it as a preventive maintenance technique to prolong pavement life when
oxidation becomes moderate to severe on pavements with minor cracking.

Purpose:

As a preventive maintenance or surface treatment for an existing AC pavement,
micro-surfacing provides a skid-resistant surface and reduces the amount of water that
enters the pavement layers through the pavement surface. Micro-surfacing restores the
transverse cross-section profile and may also be used to fill ruts.

Existing Pavement Condition:
Excessive oxidation and hardening of the pavement surface.
Maintenance Methods:
Make sure the pavement is clean, and complete all necessary repairs or

reconditioning work prior to micro-surfacing.
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Seasonal Limitations:

Avoid late season application.
Traffic Control Concerns:

Re-route traffic until the treatment cures. Micro-surfacing cures and develops
strength faster than conventional slurry seals and can be opened to rolling traffic in about
an hour.

Anticipated Performance and Service Life:

Service life is about seven or more years for high traffic and considerably longer

for low to moderate traffic. The service life is dependent on the condition of the pavement
at the time of micro-surfacing placement.
Factors affecting performance include traffic loading, environmental conditions, existing
pavement condition, material quality and mix design, and construction quality.
Limitations:

Do not use on pavements with moderate to heavy cracking.

Precautions:

Materials used in micro-surfacing must be designed to work together.
Materials:

Micro-surfacing is a mix of polymer-modified emulsion, well-graded crushed
mineral aggregate, mineral filler (normally Portland cement), water, and chemical
additives that control the break time. The aggregate, mineral filler, emulsion, and water
are mixed in a truck-mounted traveling plant, which is deposited into a spreader box. No
compaction is needed and, under normal environmental conditions, traffic may be

allowed over the application within an hour after placement.
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Because this is a chemical curing process, material selection and the mix design are
crucial. The mix design normally sets the amount of polymer-modified emulsion and
filler as a function of the amount of mineral aggregate.
You can adjust the amount of water, mineral filler, and additives in the field to control
the time at which the emulsion breaks and the time at which traffic can be allowed. It can
also be changed due to change in temperature, humidity and texture of the existing
surface.
Unit Cost for Estimating:

Micro-surfacing normally ranges between $1.50 and $2.00 per square yard

depending on the materials used and the size of the project.

2-2-6 Thin Hot-Mix Overlays:
Description:

Thin hot-mix asphalt (HMA) overlays are blends of aggregate and asphalt cement.
Three types of HMAs (dense-graded, open-graded friction courses, and gap-graded) have
been used in the United States to improve the functional (non-structural) condition of the
pavement. Thicknesses typically range from
3/4 to 1-1/2 inch. These mixes are often modified with polymers to meet high
performance expectations.
Timing:

Prior to the onset of fatigue-related pavement distress.
Purpose:

Thin hot-mix asphalt overlays are used on all types of roadways for functional
improvements. Functional improvements are those improvements that enhance the
smoothness, friction, and/or profile of the roadway while adding little or no additional

load-carrying capacity. These are particularly suitable for high-volume roads in urban
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areas where longer life and relatively low-noise surfaces are desired. These applications
are used in all climatic conditions.
Existing Pavement Condition:

A stable pavement with a sound base with a fair cross section and good lateral
support. Visible surface distresses may include moderate to extreme raveling and
longitudinal and transverse cracks with some secondary cracking. A moderate amount of
patching in good condition is acceptable. Milling prior to overlay is recommended when
severe surface distress is present.

Maintenance Methods:

Milling or a leveling course should precede thin HMAs where pavements need
cross-section improvements. In addition, seal all cracks prior to application.
Use tack coats when using thin HMAs.

Seasonal Limitations:

Place mixes in warm weather (550F minimum) and roll immediately. Due to their
low mass, they lose heat to the atmosphere very quickly. As a result, achieving density
is only possible if they are compacted very quickly while they are still hot.

Traffic Control:

Traffic control requirements for thin HMAs are minimal.
Anticipated Performance and Service Life:

Expected life of thin HMA overlays has varied but is expected to average five to
eight years. Some states report as low as two to four years; others report as many as ten
years.

Limitations:
Thin HMA overlays add little structure to the existing pavement and should not be

used on pavements showing structural distress or deterioration, unless the distress is
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corrected first. Deteriorated cracks and localized pavement failures will quickly reflect
through the new surface.
Precautions:

The principal problems with thin HMAs are similar to those of other thin overlay
techniques. A recent AASHTO survey reported problems such as delamination,
reflective cracking, poor friction, low durability, excessive permeability, and
maintenance problems.

Materials:

Mix 2350 LV type 5 is recommended and should be placed with a paver.
Compaction is important to performance. Non-designed ‘“sand mixes” are not
recommended.

Construction Specifications that Apply:
Mn/DOT 2350 and 2360.
Unit Cost for Estimating:
The cost of thin HMA overlays depends largely on the layer thickness and the
size of the project. Thin HMA overlays using Specification 2350 usually range from $18

to $30 per ton of mix.

2-2-7 Mill & fill:
Description:

Mill and fill is the process of removing approximately 20 mm of existing asphalt
through a process called cold milling, then replacing it with a suitable depth of new hot

mix asphalt.
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Purpose:

Mill & fill is mainly used to create a smooth ride by eliminating the effects of tire
ruts and asphalt movement that occur over years of use.
Existing Pavement Condition:

The existing pavement should have a good base. Visible surface distress may
include: severe surface raveling, multiple longitudinal and transverse cracking with slight
raveling, a small amount of block cracking, patching in fair condition, de-bonding surface
and slight to moderate rutting.

The cold milling operation is used to correct rutting in the existing asphalt surface layer
where the rutting is not caused by a weak base and when the condition of the existing
pavement has deteriorated to a point where it is not practical to correct the rutting
problem by a more economical treatment. The cold milling operation is also used to
remove an existing asphalt course that is debonding.
Existing pavement crown and super elevation sections that have been identified as having
a relationship to accidents can be modified by cold milling. In a curb and gutter section,
cold milling can be used to remove a portion of the existing asphalt surface to retain the
existing curb face. Cold milling can also be used in those areas where the existing
pavement grade cannot be raise.
Existing Pavement Surface Preparation:

The existing pavement should be prepared by repairing minor base failures and

depressions.
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Performance:

e Functional: Mill & fill treatment can correct several surface deficiencies

including longitudinal, transverse and block cracking, raveling, friction loss,

roughness and bleeding. Mill & fill performs best on remedying severe

cracking and rutting.

e Structural: no Mill & fill adds limited structural capacity.

e Traffic: Performance should not be influenced by different traffic.

Performance Limitations:

Mill & fill should not be placed on an existing pavement that shows evidence of

a weak base.

Contraindications:

Structural failure (i.e., extensive fatigue cracking or high severity rutting)

Extensive pavement deterioration, little remaining life.

Construction Considerations:

Surface must be clean. Milled asphalt materials must be removed.

Expected Life Extension:

Pavement Years
Flexible 8to12
Composite 810 10

Typical Costs:

The cost is the sum of milling cost and placing cost of HMA.
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2-3 Preventive Maintenance and Pavement Preservation:

A preventive maintenance program is a systematic approach to using a series of
preventive maintenance treatments over time. One treatment will improve the quality of
the pavement surface and extend the pavement life, but the true benefits of pavement
maintenance are realized when there is a consistent schedule for performing the
preventive maintenance.
An effective pavement preservation program integrates many preventive maintenance
strategies and rehabilitation treatments. The goal of such a program is to extend pavement
life and enhance system-wide performance in a cost-effective and efficient way. Studies
show that preventive maintenance is six to ten times more cost-effective than a “do
nothing” maintenance strategy.
The benefits include keeping the pavement to improve customer service and achieve
significant savings in life-cycle costs; treatments, especially cost-effective when applied
in the life of the pavement early. In addition, by extending the life of the pavement so
that the sector rehabilitation and preventive maintenance departments to allow
maintenance of roads even outside the budget from year to year, which otherwise can
vary greatly.
Department of Transportation has used preventive maintenance by building programs to
balance the budget, and reports that they send their programs to enable them to improve
the condition of the network while maintaining a certain budget, resulting in more
stability for the funding needs.
Critical elements of a successful pavement preservation program are:

1. Selecting the roadway

2. Determining the cause of the problem

3. Identifying and applying the correct treatment(s)
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4. Determining the correct time to do the needed work

5. Observing performance

Preventive maintenance activities can include conventional treatments such as
crack sealing, chip sealing, fog sealing, rut filling, and thin overlays. They can also
include emerging technologies such as ultra-thin wearing courses, very thin overlays, and
micro-surfacing applications. Aside from crack treatments, all of these treatments leave
the pavement with a new wearing surface. A fog seal provides a new wearing surface,
although it generally has a lower friction number than the original surface (Ann M.
Johnson, P.E. February 2000[7]).

Preventive maintenance is not a single pavement maintenance or rehabilitation
treatment. Rather it is defined as a planned strategy of cost-effective treatments. There is
a difference between preventive maintenance (a strategy) and a preventive maintenance
treatment (an action). The following key words provide background information to
facilitate the understanding of preventive maintenance concepts. [8]

Preventive Maintenance Treatment — treatment is performed to prevent premature
deterioration of the pavement or to retard the progress of pavement defects. The objective
is to slow down the rate of pavement deterioration and effectively increase the useful life
of the pavement. The key is to apply the treatment when the pavement is still in relatively
good condition with no structural damage (U.S. Federal Highway Administration,
2000[9]). Examples of preventive maintenance treatments include:

e sealing cracks to prevent water from entering the pavement structure;

e stitching cracks in Portland concrete cement (PCC) pavement to restore load

transfer; and
e Applying a thin overlay to protect open and porous pavement surfaces from

accelerated deterioration.
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Typically, preventive pavement maintenance treatments are applied to pavement in good
or very good condition. Once structural damage occurs, preventive maintenance is no
longer a viable option.
Corrective Maintenance Treatment — maintenance actions are taken to correct
deficiencies that are potentially hazardous and to repair defects that seriously affect
serviceability. Corrective maintenance is also referred to as “reactive” maintenance.
Examples of corrective maintenance treatments include:

o filling potholes to retain safe driving conditions;

e removing and replacing cracked PCC slabs; and

e Re-grading gravel shoulders to remove shoulder drop-off.
Emergency Maintenance Treatment — treatments are performed during an emergency
situation, such as immediate repair of a severe pothole or a shoulder washout. Emergency
repairs may be necessary for both old and new pavements.
Holding Maintenance Treatment — holding maintenance is also called “temporary”
maintenance. It includes maintenance actions designed to hold the pavement surface
together until more permanent or substantial rehabilitation takes place. Holding
maintenance may be necessitated by the timing of future rehabilitation or reconstruction
activities or by lack of funds.
Rehabilitation Treatment — actions are taken to restore initial pavement serviceability
such as by pavement overlay or in-situ recycling. Pavements may receive several
rehabilitation treatments (or undergo several rehabilitation cycles) before they are
reconstructed.
Reconstruction — this covers actions that include the removal of all surface layer

materials and possible substantial changes to base and sub base layer materials.
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Pavement Preservation Treatments — preservation treatments encompass all types of
maintenance and rehabilitation treatments.

Asset Management — this is the systematic process of maintaining, upgrading and
operating physical assets effectively, combining engineering principles with sound
business practice and economic theory, providing tools to facilitate a more organized,
logical approach to decision making (Transportation Association of Canada, 1999[10]).
Pavement Management — this includes the tools or methods that assist decision makers
in finding optimum strategies for providing, evaluating and maintaining pavements in a
serviceable condition over a period of time (AASHTO, 1993[11]).

Life-Cycle Costing — in the context of pavement management, it is an economic analysis
procedure used to compare alternative pavement structures over an extended period of
time (often 30 years or more) taking into account the costs (initial construction costs as
well as all subsequent maintenance and rehabilitation costs). Some a costs might include
user cost.

A preventive maintenance treatment, as defined above, is not determined by the
type of treatment, but by the reason for the treatment. For example, a micro-surfacing
treatment applied to seal an open and slightly porous asphalt concrete surface is a
preventive maintenance activity; micro-surfacing applied to counteract moderate rutting
is a corrective maintenance activity. An overlay applied to pavement sections (that are
below an average or required strength due to poor local soil conditions or unforeseen
traffic loads), before major pavement distresses appear, is a preventive maintenance
treatment; an overlay applied to restore pavement serviceability is a rehabilitation
treatment.

The construction technology of pavement maintenance treatments (e.g., micro-

surfacing, or routing and sealing) is similar whether the treatments are considered
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preventive or corrective. There are also no clear boundaries between preventive and
corrective maintenance treatments. Often, when a treatment is initially planned, it may
be preventive; when it is finally implemented it may be considered corrective.

The anticipated effect of a preventive maintenance treatment is illustrated in
Figure 2-5. The curve that shows the change in pavement condition with time is referred
to as the “pavement performance curve.” Typically, preventive pavement maintenance
treatments are applied while the pavement is in a relatively good condition. Usually, on
the scale of 0 to 100, where 100 represents a new pavement, the first preventive
maintenance treatment is applied before the pavement condition drops below 70.

Figure 2-5 also shows the effect of a preventive maintenance treatment on extending the

life span of the pavement.
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Figure 2-5: Benefits of Preventive Maintenance for Extended Pavement L.ife

The pavement preventive maintenance (PPM) successful programs in many departments
of transportation. However, other departments that are currently struggling to find ways

to start such programs.
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The guidelines that follow were developed from generally accepted knowledge of PPM
principles and processes along with information received from the agencies. The
guidelines are meant to provide basic information to those agencies embarking on PPM
as a new or improved way of doing business, and to provide them with some strategies
that have proven successful elsewhere. The guidelines will answer the following
questions:
» What is pavement preventive maintenance?
* Why become involved with pavement preventive maintenance?
* What are the benefits of pavement preventive maintenance?
» What are the barriers and/or potential pitfalls to the development of a pavement
preventive maintenance program?
« What are the steps necessary to implement a pavement preventive maintenance
program?
2-3-1What is Pavement Preventive Maintenance?

Preventive maintenance is a relatively new concept for most highway agencies.
Therefore, not surprisingly, there has been widespread misunderstanding and confusion
throughout the transportation community over what preventive maintenance is and what
it isn’t. This has led, in some cases, to lack of agency and public support for Preventive
Maintenance. As practitioners become more familiar with the concepts and tools of
preventive maintenance, the definition offered by the AASHTO Standing Committee of
Highways is gaining acceptance.

AASHTO defines preventive maintenance as: ...the planned strategy of cost-effective
treatments to an existing roadway system and its appurtenances that preserves the system,
retards future deterioration, and maintains or improves the functional condition of the

system (without substantially increasing structural capacity).
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Pavement preventive maintenance narrows that focus to the application of one or more
treatments, generally to the surface of a structurally sound roadway.

AASTHO’s Lead State Team on Pavement Preservation summed things up quite nicely
by defining pavement preventive maintenance as, (Applying the right treatment to the
right pavement at the right time).

2-3-2 Why Become Involved with Pavement Preventive Maintenance?

Traditionally, highway agencies have allowed the ride quality and structural

condition of a pavement to deteriorate to fair to poor condition before taking steps to
rehabilitate the pavement.
The aim of rehabilitation is to repair structural damage and restore measurable pavement
conditions such as ride, rutting and cracking. This is costly and time consuming activity
with associated traffic disruptions and inconvenience to adjacent businesses and
residences.

This “worst-first” scenario came about for many reasons, including the
requirements for Federal-aid funding, the maximization of capital growth, and a long-
standing philosophy of, “If it ain’t broke, don’t fix it.”

Highway agencies have found that applying a series of low-cost preventive
treatments can extend the service lives of their pavements. This translates into a better
investment, better ride quality, and increased customer satisfaction and support.
The experience with pavement preventive maintenance in a number of agencies
demonstrates this success — each dollar spent now has been estimated to save up to six
dollars in the future.
2-3-3 What Are the Benefits of Pavement Preventive Maintenance?

The benefits associated with pavement preventive maintenance, both perceived

and documented, vary from agency to agency depending not only upon a particular
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agency’s strategic objectives, but also on what stakeholder is promoting the concept. For
example, the traveling public will be most attracted to improved ride, while the pavement
management engineer will find value in the fact that overall condition of the network will
improve over time, and the executive management of an agency will be drawn to the
reported cost savings.

The benefits most often associated with successful pavement preventive
management programs are listed below. Although not all these benefits are currently
being measured, they are the ones that appear repeatedly in the literature and practitioner
discussions:

e Higher Customer Satisfaction — Nationwide, surveys commissioned by the
National Quality Initiative and the Rebuild America Coalition as well as studies
undertaken in Arizona, California, and Washington have reported that a focus on
customer satisfaction should be a part of every preventive maintenance program.
The surveys indicated that, for the most part, motorists recognize that a well-
maintained highway system is important in terms of enhanced safety, mobility
and pavement conditions. Furthermore, the general public is willing to pay more
in taxes to achieve this goal.

Clearly, the end results of an effective pavement preventive management program are
smoother pavements, fewer delays for reactive maintenance activities such as pothole
patching, and less disruptions for major rehabilitation projects. These positive changes
will be noticed and supported by the traveling public.

¢ Better Informed Decisions — Agencies with successful pavement preventive
maintenance programs have a proven track record of applying the, “right
treatment to the right pavement at the right time.” This does not simply happen,

of course, since PPM programs are based on a combination of past performance
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history, current conditions of the existing pavements, and expected performance
of the different treatment options available. The availability of and accessibility
to information are critical elements to the success of any PPM program.
While better-informed decisions are important benefits of a PPM program, getting the
necessary information collected and assembled into a usable format presents a
formidable challenge to most agencies. Please see further discussion in the Barriers
section, below.

e Improved Strategies and Techniques — As an agency ventures into the PPM
arena, it quickly becomes clear that preventive maintenance treatments must
provide the highest level of performance possible. Improved methods or
materials, or a combination of the two, can accomplish increased performance.
As aresult of these increased needs and demands, many of today’s materials have
been designed to provide improved performance. Industry has also stepped to the
plate in this regard, by developing new application methods and equipment that
add to the overall performance of the treatments.

While the initial costs of the new and improved treatments may be higher in some cases,
the expected life of the treatments is going to be much greater than conventional
applications. The net effect is an overall reduction in maintenance costs.

¢ Improved Pavement Condition — Successful pavement preventive maintenance
programs have been shown time and again to extend the performance cycle of
individual pavements and entire networks. This benefit is also one of the better
measured and documented. Some of the agencies with excellent supporting data
in this regard include New York, Michigan, Wisconsin, California and Ohio.

e Cost Savings — From an agency standpoint, one of the most significant benefits

of pavement preventive maintenance programs is financial. Historically, true cost
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savings are one of the most elusive benefits to document. There have been
comparisons made of treatment strategy costs over theoretical pavement
networks, in which the effects on the overall condition of the pavement network
for the given treatments are compared. These comparisons have documented a
theoretical cost savings for PPM. Unfortunately, for existing roads what is
available is a comparison between the historic costs of reactive maintenance and
the anticipated costs of a preventive maintenance strategy. Cost savings are easier
to document if an agency has made a commitment to providing a certain level of
service, such as maintaining a ride quality or a threshold pavement condition
index. In these cases, it can be shown that the agency can consistently provide a
higher level of service with a PPM program than without.
Nonetheless, some agencies that have active pavement preventive programs feel they can
see substantial financial advantages. Michigan ($700 million since 1992) and California
(a 4:1 to 6:1 benefit with preventive maintenance treatments) are reporting the benefits
of their PPM programs. These savings are generally realized in the form of better overall
pavement condition, or the same condition for a reduced cost, rather than a decrease in
revenue required.

e Increased Safety — From the customer’s viewpoint, improving safety is priority
number one. Safety is also high on the national level; the Federal Highway
Administration has a Strategic Plan Goal to reduce fatal and injury crash rates 20
percent over 10 years.

By their very nature, pavement preventive maintenance programs provide measurable
safety benefits. Today’s improved treatments can be relied upon to provide better
surfaces, from better aggregate retention to fewer safety related defects such as ruts,

raveling and potholes. This resultant improved surface texture has a direct positive
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influence on surface friction (both wet and dry), surface water spray and road noise. In
addition, pavements in better overall condition require fewer and less disruptive repairs.
This translates into less exposure of the traveling public and contractor personnel to the
hazards of construction activities.

The agencies were asked to identify the benefits they considered important in a pavement
preventive maintenance program, along with whether or not there were measurements in
place to document these benefits. The identified benefits of pavement preventive
maintenance are considered important by nearly every agency responding to the survey.
Also, with the exception of Improved Pavement Condition which can be readily
measured by an agency’s Pavement Management System (PMS), agencies are struggling
to subjectively measure the benefits gained from their PPM programs. However,
intuitively and anecdotally, the benefits are real.

Pavement Preventive Maintenance Guidelines January 2001 (Updated March 27,

2001[12])

2-3-4 What are the Barriers and/or Potential Pitfalls to the Development of a
Pavement Preventive Maintenance Program?

In some agencies, the development of a pavement preventive maintenance
program is a major shift in philosophy, impacting not only agency staffs but external
stakeholders as well. As with any change, progress is oftentimes slow and met with
barriers, both real and perceived. Some of the most common barriers agencies face when
developing a pavement preventive maintenance program are outlined below:

e Public Perception — Motorists are accustomed to seeing roads deteriorate to a
certain level before repairs are made. And, usually the roads in the worst shape

have received the most attention both from the motorists in the form of complaints
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and from the agencies in terms of a worst-first rehabilitation strategy. Pavement

preventive maintenance programs steer work toward pavements that are in

relatively good condition and away from pavements that are failing.
A common concern among agency personnel who wish to move away from this worst-
first philosophy is that the public will never accept this change. However, recent surveys
have shown that the public is interested in sound fiscal practice, improved pavement
performance, and shorter and fewer delays. With proper information and education, this
interest could be channeled into support of an agency’s pavement preventive
maintenance program.

e Management Perceptions — The status of maintenance activities has historically
been low with the management of most public agencies. There has always been
more management interest (and Federal funding for that matter) in building new
roads than maintaining existing ones.

While the engineering climate is right to support the shift to pavement preventive
maintenance, management support needs to be fostered and strengthened. This will be
an ongoing effort since the management level in many agencies is the one that changes
the most.

e Research Needs — Actual data to support and promote the advantages of
pavement preventive maintenance programs are difficult to locate, or oftentimes
do not exist. This lack of “hard proof” makes it difficult for agencies to convince
decision makers that the move from the old worst-first way of doing business to
a preventive maintenance approach makes good business sense, especially in
light of stakeholder concerns and complaints.

e Training —owner agencies and contractors have successfully constructed various

maintenance treatments for years. However, in the emerging field of pavement
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preventive maintenance it is not enough to simply be familiar with mechanics of
applying high quality surface treatments. There is a need to be able to select
candidate projects and identify the appropriate treatments and timing of those
treatments.
Just-in-time training is needed to get necessary information to those who need to know,
when they need to know it.

e Data Management — Performance monitoring of pavement preventive
maintenance treatments is necessary to enable agencies to identify what works
and what doesn’t.

Unfortunately, for the most part, only minimal performance monitoring has been
performed on maintenance treatments, usually as a part of research projects.

The objective of maintenance is to recognize a problem, fix it, and move on to the next
problem. This is no time and little interest in monitoring the performance of past work.
However, if the status of pavement preventive maintenance is to be raised from its current
level, performance monitoring must become the standard practice within agencies.

e Dedicated Funding Challenges — Because applying pavement preventive
maintenance treatments at the proper time is critical, funding for PPM work must
be dedicated and predictable. A fact of life within most agencies is that priorities
can shift with changes in political climate, agency management or funding
structure. A program that is strategic to an agency today may be cut back or
eliminated tomorrow by reducing or diverting to other programs, staffing,
funding or both.

Pavement preventive maintenance programs are particularly susceptible to funding
variability. Since PPM programs require treatments applied on a regularly scheduled

cyclical basis, any gaps in funding will decrease the overall conditions of the agency’s
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network. This, in turn, tends to push the agency back into a worst-first programming
mode.

e Crew Acceptance — Buy-in at all levels within an organization is critical to the
success of pavement preventive maintenance initiatives. One of the levels too
often ignored when changes are made is the crew level where the work actually
gets done.

Crews often feel threatened with changes to the way they have historically done business.

They perceive these changes as an indication that their prior work methods and strategies
were unsatisfactory and/or not valued. These feelings of discontent, if not addressed, will

get PPM programs off to a tenuous start and may most likely doom them to failure.

2-3-5What are the Steps necessary to implement a pavement preventive
maintenance program?

The successful implementation or modification of any agency’s pavement
preventive maintenance program involves identifying the specific needs for the
development of a successful program. Furthermore, the agencies must develop strategies
to meet these needs. While each agency will approach this process in a manner that is
best suited to its individual situation, it is useful to know what other agencies in similar
circumstances have done.

As part of the Pavement Preventive Maintenance Survey, the agencies were
asked to list what they consider their top needs in the development of a successful PPM
program.

The top identified needs are listed below with the number of agencies indicating that
particular need in parentheses:

e Adequate/Dedicated Funding
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e Top Management Support/Commitment

e Data Collection and Management

e Crew Acceptance

e Training

e Improved Models/Project Selection

e Legislative Support

e Publicity
Using responses from the Survey, information presented in NHI Course No. 13154,
Pavement Preventive Maintenance, and conventional wisdom, some strategies and
lessons learned relating to these critical needs are presented below.
Clearly, each of the needs does not necessarily stand on its own. They are interrelated.
For example, success of fund requests and management commitment are contingent upon
current, accurate, and objective data showing that PPM is effective. For this reason, some
of the recommended strategies can be applied to more than one need.
A brief summary of the identified needs follows:

e Adequate/Dedicated Funds — Agencies that have succeeded in implementing
pavement preventive maintenance programs recognize the importance of
obtaining an adequate, secure, and ongoing source of funds. The establishment
of dedicated funds helps to ensure that a stable flow of funding is provided to
enable the agency to apply the necessary techniques in a timely manner. Annex
C contains information regarding PPM funding levels, sources of funds, and
distribution of these funds among treatment types, for the past 5 years.

e Top Management Support Commitment — Establishment of an effective
pavement preventive maintenance program requires top management

commitment and support.
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There are many demands on agency resources and those programs supported at the
highest levels have the best chance of succeeding.

e Data Collection and Management - Objective, accurate, repeatable
measurements are critical to the success of pavement preventive maintenance
programs. Most agencies rely on their Pavement Management Systems to provide
the needed information. In most cases, modifications to the PMS are required to
capture the information necessary to fully support the PPM program.

e Crew Acceptance — In order for a pavement preventive maintenance program
to be successful, those responsible for performing and monitoring the work must
buy-in to the philosophies and concepts of PPM. If those people doing the work
do not support it, the chances of success are unlikely.

e Training — The concepts and philosophies of pavement preventive maintenance
are new to most agencies. In fact, PPM is a major shift in direction, requiring not
only knowledge of the technical and mechanical aspects of the work, but also an
understanding and appreciation of the overall purpose of PPM as well.

e Improved Models/Project Selection — There are numerous pavement preventive
maintenance treatment options available for both asphalt concrete and Portland
cement concrete pavements. Some of the options are appropriate, others are not.
In order to choose “the right treatment at the right time,” agencies need to develop
a treatment selection process based on performance and life cycle costs. In most
cases, this is much easier said than done.

e Legislative Support — Most agency budgets and major fund requests are touched
in some way by the Legislative process. Therefore, Legislative support is a

critical element in the success of an agency’s pavement preventive maintenance
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program. If a program isn’t funded to an adequate and consistent level, it won’t
happen.

¢ Publicity — Pavement preventive maintenance does not make news; there are no
ribbon cuttings or groundbreaking ceremonies. In fact, many people question the
wisdom/rational of a program that devotes resources to well-performing
pavements, while pavements clearly in need have repair are ignored. The public
is interested in sound fiscal practices. With proper information and education, this

interest can be channeled into support of a PPM program.

2-4 When to Apply Preventive Maintenance Treatments:

The effectiveness of a preventive maintenance treatment is directly related to the

condition of the pavement. Conducting preventive maintenance activities on a sound
pavement in good condition will be very effective in prolonging that pavement’s service
life. Conducting an inappropriate repair (either method or timing) can actually accelerate
the rate of distress development.
Preventive maintenance is generally planned and cyclical in nature. Its intent is to repair
early pavement deterioration, delay pavement failures, and reduce the need for corrective
maintenance and service activities. Although this type of maintenance is not performed
to improve the load-carrying capacity of a pavement, it extends the pavement useful life
and level of service. Figure 2-3 shows the relationship between pavement condition and
time (or traffic).

Often, preventive maintenance methods are designed to repair damage caused by
the environment. Periodic renewal of the pavement surface can provide several benefits,

including sealing the pavement surface (which prevents water from penetrating into the
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pavement structure), and controlling the effects of oxidation, raveling, and surface
cracking.

To help choose the correct time to apply a treatment, a condition survey and non-
destructive testing can be used. This provides a more rational approach to determining
which pavements need treatment and when the treatment should be done. Using the
output of the pavement condition survey, threshold limits can be developed to define

when a treatment type should be implemented, Ann M. Johnson, P.E. February (2000[7]).
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Figure 2-6. Performance of Preventive Maintenance Treatments

2-5 Why Wasn't Preventive Maintenance Used in the Past?

Preventive maintenance has been around for a long time but was not used as much

in the past for several reasons:

e Many of the available preventive maintenance treatments were considered
unsuitable for high-volume roadways.

e Lack of federal aid for maintenance encouraged management of
Transportation to allow pavements to deteriorate sufficiently to qualify for
rehabilitation that was funded by federal aid.

e Information was lacking about the performance and cost effectiveness of

preventive maintenance practices.
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e Highway management of Transportation wished to minimize driver exposure
to roadway operations and lane closures. This prevailing philosophy is reactive
rather than proactive or preventive.

Some highway agencies are also reluctant to program treatments on pavements
in good condition when there is a large backlog of pavements in poor condition within
the system. It is common for preventive maintenance to be forgotten when potholes and
other maintenance problems demanding immediate attention consume much of a limited
maintenance budget. The public expects that problems such as potholes get fixed first,

causing preventive maintenance work to be neglected.

Another reason preventive maintenance funding may be limited is because pavement
maintenance and winter maintenance (snow and ice removal) operate from the same
budget. Because of its direct effect on driver safety, winter maintenance is usually given
a higher priority, and any money that remains when winter is over funds pavement
maintenance. This leftover amount may not be sufficient to fund an adequate

maintenance program.

2-6 Keys to a Successful Program:
2-6-1 Education:

To implement a pavement preservation program effectively, elected officials, top
management, and maintenance staff should be educated about pavement preventive
maintenance, why it is needed, and why it should be a priority. This education should
stress that it is more economical to preserve pavements in good condition than it is to
replace them when they wear out. Highway agency professionals need to develop a better
understanding of the benefits of a program and the differences among preventive,

corrective, and emergency maintenance.
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The general public also should be educated about pavement preservation. An
uninformed public can contribute to the reluctance to adopt pavement preservation
strategies. For example, motorists often misunderstand the purpose of preventive
maintenance and will complain when they see work crews fixing a road that seems to be
in fine shape. The public may perceive that the agency is not using funds appropriately

by taking care of pavements in need of repair.

2-6-2 Philosophy:

Developing a preventive maintenance program requires a shift in thinking, from
rehabilitation and reconstruction to preservation.
2-6-3 Timing:

Treatments must be applied in time to preserve the structure of the pavement.
Distressed pavements may not be suitable candidates for preventive maintenance.
2-6-4 Funding:

An effective preventive maintenance program requires adequate funding. Criteria
need to be established for the selection of pavements that qualify for preventive

maintenance, and this policy must be enforced (Ann M. Johnson, P.E. February 2000[7]).

2-7 Preventive Maintenance Treatments:

There are a number of preventive maintenance treatments for flexible pavements.
A comprehensive discussion of each treatment may be found in the Basic Asphalt
Emulsion Manual (13), including the conditions in which each can be effective, and the
pavement distress (es) which each is intended to address. The timing the various
treatments are applied determines whether they are preventive or corrective maintenance
treatments. The most common types of distress in flexible pavements include:

e Potholes.
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e Rutting.

e Cracking (i.e., fatigue, shrinkage, and thermal).

e Bleeding.

e Roughness (due to one or several of the above).

e Weathering

e Raveling
Table 2.1 provides possible maintenance treatments matched to various distress types.
The causes of these distresses are not discussed, If the distresses identified in the
pavement condition survey are related to structural deficiencies, the pavement is most
likely not a candidate for a preventive maintenance treatment and should be programmed
for rehabilitation or reconstruction. The different types of maintenance treatments

considered in this table include:

Table 2.1. Possible Preventive Maintenance Treatments for Various Distress Types

Crack | Fog Shury | Cape | Chip | Thin HMA | Mill or
Pavement Distress Sealing | Seal | Microsurfacing | Seal | Seal | Seal | Overlay | Grind”
Roughness
Nonstability Related X X X X
Stability Related X
Rutting X X X
Fatigue Cracking” X X X X X X
Longitudinal and X X X X X X
Transverse Cracking
Bleeding X X X
Raveling X X X X X

Key: X = appropriate strategy

“This is a corrective maintenance technique

*For low severity only: preventive maintenance is not applicable for medium to high severity fatigue
cracking

1. Crack Sealing. This treatment is used to prevent water and debris from entering
cracks in the pavement. The treatment might include routing to clean the entire

crack and to create a reservoir to hold the sealant.

51



2. Fog Seal. An application of diluted emulsion (normally 1 to 1) to enrich the
pavement surface and hinder raveling and oxidation. This is considered a

temporary application.

Table 2.2. Typical Unit Costs and Expected Life of Typical Pavement Maintenance Treatments

Expected Life of Treatment
Treatment Cost/m” Cost "}'d: Min. Average Max.

Crack Treatment? 0.60 $0.50 2 3 5
Fog Seals” 0.54 $0.45 2 3 4
Slurry Seals® 1.08 $0.90 3 7
I\-IiCl‘OSlll'fﬂCillgd 1.50 $1.25 3 7 9
Chip Seals® 1.02 $0.85 3 5 7
Thin Hot-Mix Ovel‘layf 2.09 $1.75 2 7 12
Thin Cold-Mix Overlay’ 1.50 $1.25 2 5 10

Notes:

?Assumes typical crack density of 0.25 yd / yd~

202 1/m? (0.05 g-'ydlj of a 1:1 dilution of CSS emulsion and water
7 kg-m: of ISSA Type II slurry

a4 kg.'m2 of ISSA Type II microsurfacing

‘15 Kg"m2

/30 to 44 mm/m”

3. Chip Seal. This treatment is used to waterproof the surface, seal small cracks,
and improve friction. Although typically used on low volume roads and streets,
it can also be used on high volume highways and expressways.

4. Thin Cold Mix Seals. These treatments include slurry seals, cape seals, and
micro-surfacing which are used on all types of facilities to fill cracks, improve
friction, and improve ride quality.

5. Thin Overlays. These include dense-, open-, and gap-graded mixes (as well as
surface recycling) that are used to improve ride quality, provide surface drainage
and friction, and correct surface irregularities. They are generally 37 mm in
thickness.

Table 2.2 summarizes typical unit costs and expected lives for various treatments. These
values (which are based on the authors’ experiences) will vary depending on the project

location, quantities placed, and environmental conditions

(Dr. R. Gary Hicks, Stephen B. Seeds, and David G. Peshkin, (June 14, 2000[15])).
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Note: The costs would be expected to vary with size and/or location of job.

The expected lives would also vary depending on the traffic and environmental

conditions.

2-8 COMPONENTS OF A PREVENTIVE MAINTENANCE PROGRAM:

The beneficial effects of preventive maintenance treatments depend on the
characteristics of the pavement structure, type and extent of distresses, and other factors
such as drainage and materials. For cost-effective preventive maintenance, it is necessary
to apply the right treatment to the right pavement at the right time. Because management
of transport are responsible for the preservation of many pavement sections in various
stages of deterioration, procedures need to be developed to identify the sections that
would benefit most from preventive maintenance (the right pavement), to identify
pavement preventive maintenance needs in timely manner (the right time) and to select

the most beneficial treatment (the right treatment).[8]

2-8-1 THE RIGHT PAVEMENT:

Identification of the right pavement requires that all pavement sections are
inventoried and their condition surveyed. Pavement condition surveys that determine
type, severity and extent of pavement distresses are typically an integral part of pavement
management systems and are also a required part of preventive maintenance programs.
However, for preventive maintenance, it is also necessary to identify specific conditions

and look for early indicators that trigger the need for preventive maintenance.

Pavement condition surveys must identify pavement distresses that are associated with
the basic premises for the application of preventive maintenance outlined previously, and

aid in identifying the sections that would benefit most from preventive maintenance.
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2-8-2 THE RIGHT TIME:

Preventive maintenance treatments need to be applied before distresses progress
and not only affect pavement performance and life expectancy adversely, but also require
more expensive corrective action. For example, routing and sealing of asphalt concrete
pavement should be carried out before single transverse cracks develop into multiple
cracks. As suggested in Figure 2-5, preventive maintenance treatments are typically
carried out during early stages of pavement life.

The pavement conditions that exist at the time of the survey must be extrapolated
to the future because it is not possible to apply a preventive maintenance treatment
immediately. Typically, these treatments are planned from two to 18 months in advance.
To ensure that preventive treatments are applied at the right time, the following two
conditions must be met.

Timely maintenance program: Pavement condition surveys must be carried out

and translated into a preventive maintenance construction program in a timely manner.

Dedicated funding: Funding for preventive maintenance must be made available in time
because it is the “stitch-in-time.” Because timing is essential for achieving cost-
effectiveness, many practitioners advocate the establishment of adequate, dedicated

funds. Postponing preventive maintenance treatments may invalidate effectiveness.

2-8-3 THE RIGHT TREATMENT:
Selection of the right treatment involves the following four phases:
» Generation of possible treatments;
» Treatment selection for individual sections;
* Needs and priorities of other sections in the network; and

» Selection of materials and construction methods.
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2-9 INTRODUCTIONS TO THE METHODOLOGY USED TO DETERMINE
OPTIMAL TIMING:

One of the initial challenges in this project was to attach some physical meaning
to “optimal” timing in the context of preventive maintenance treatment applications. It
could potentially mean to provide the smoothest ride for the least money, to prolong the
need for rehabilitation, or to meet some other objective. While the concept of “optimal”
timing seems closely linked to cost-effectiveness, the definition of cost-effectiveness also
varies among managements of transport. Ultimately, a methodology very similar to the
cost-effectiveness analyses used in pavement management systems was selected.

Peshkin, D. G., T.E. Hoerner, K.A. Zimmerman, (2004[16]).

2-10 OVERVIEW OF THE ANALYSIS APPROACH:

The approach is built on a number of fundamental concepts. It assesses the
effectiveness of a particular preventive maintenance application in terms of both the
benefit it provides and the cost required to obtain that benefit. In this methodology,
benefit is defined as the quantitative influence on pavement performance as measured by
one or more condition indicators. Costs that may be included in the analysis include the
following:

* The cost to construct the treatment,

» Work zone-related user delay costs,

» The cost of a rehabilitation activity that would be considered at the point when
the preventive maintenance treatment is considered failed, and

» The cost of scheduled routine maintenance.

In the optimal timing methodology, the benefits associated with the use of a preventive

maintenance treatment are evaluated in conjunction with its associated costs. The optimal
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application of a preventive maintenance treatment occurs at the point at which the benefit

per unit cost is greatest. Peshkin, D. G., T.E. Hoerner, K.A. Zimmerman, (2004[16]).

Pavement Performance:

The computation of the benefit associated with an applied preventive
maintenance treatment requires knowledge of the anticipated performance of the
pavement. The effect of a treatment on performance is determined by the change in
condition indicators, such as International Roughness Index (IRI), present serviceability
index (PSI), or other custom-defined measure of performance. Peshkin, D. G., T.E.
Hoerner, K.A. Zimmerman, (2004[15])

Condition Indicators:

The ability of treatment to preserve pavement condition and retard future
deterioration is measured by changes in the condition indicators that define pavement
performance. Condition indicators used in the optimal timing methodology should have
the following characteristics:

» Be measurable (able to be tracked over time),
» Indicate pavement performance (especially functional performance for
preventive maintenance), and

» Change value following the application of a preventive maintenance treatment.

Condition monitoring data are needed for all condition indicators that are used in the

analysis; the methodology permits the analysis of multiple condition indicators.

Do-Nothing Relationships:
The benefit associated with the application of a preventive maintenance treatment
at any given time is based on the improvement in condition compared with that for the

“do-nothing” alternative. The do-nothing alternative defines the performance over time
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(in terms of the condition indicator) that would be expected if only minor routine
maintenance were conducted. In a plot of pavement condition versus time, the baseline
performance relationship is referred to as a do-nothing curve. If benefit is defined in
terms of multiple distress types, a do-nothing performance curve is required for each
relevant condition indicator. The best source for this information is existing pavement
management systems, although the necessary relationships can also be approximated
without the assistance of a pavement management database.
Post-Treatment Relationships

Determining optimal timing also requires an understanding of how performance
is changed once the preventive maintenance treatment has been applied. A separate
performance relationship (condition versus age) is needed for each unique combination
of condition indicator and treatment application age; it is generally assumed that this
relationship changes depending on when the treatment is applied. For example, if
performance is measured by 3 indicators for a treatment applied at 5 ages, 15 (3*5)

different performance relationships must be defined.

2-11 Main issues for the optimal timing analysis

According to NCHRP Report 523, several important parts for the optimal timing
analysis includes:

+ Define condition indicators

» Determine do-nothing pavement performance,

+ Determine post-treatment performance,

« Identify the benefit brought by the preventive treatment, and

+ ldentify the cost of preventive maintenance.
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2-11-1 Define condition indicators:

The computation of the benefit associated with an applied preventive
maintenance treatment requires knowledge of the anticipated performance of the
pavement. The effect of a treatment on performance is determined by the changes in
pavement condition indicators, such as International Roughness Index (IRI), Present
Serviceability Index (PSI), or other measures of performance. Condition indicators used
in the decision trees should have the following characteristics:

» Measurability are ( able to be reviewed over time ),

Reference to the performance of the pavement (especially for job performance

Preventive maintenance),

Change the value after the application of preventive maintenance treatments.

Proper condition indicators should be selected through investigation on the
regular and historical survey results of the agency. PMS is a good resource

providing such time-related pavement performance data.

2-11-2 Determine do-nothing pavement performance relationship:

The benefit associated with the application of a preventive maintenance treatment
at any given time is based on the improvement in condition compared with that for the
“do-nothing” alternative. The do-nothing alternative defines the pavement performance
over time (in terms of the condition indicator) that would be expected if only minor
routine maintenance were conducted. The existing pavement management system (PMS)

is the best source for this information.
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2-11-3 Determine post-treatment pavement performance relationships:

How performance is improved with the application of one preventive
maintenance treatment is also very important.

A separate performance relationship (condition versus age) is needed for each
unique combination of condition indicator and treatment application age since this
relationship changes depending on when the treatment is applied. Appropriate measures
of performance for different treatments will be identified and tracked. The knowledge of
current condition of the pavement and the condition changes with the application of

preventive maintenance can be acquired by analyzing historical data from PMS.

2-11-4 ldentify benefit of the treatments:

As shown in Figure 2-7, for a specific condition indicator, the benefit is
determined by the difference in computed areas associated with the post-treatment
condition indicator curve and the do-nothing curve. The overall benefit to one condition
indicator can be calculated by the following equation. The individual benefit value and
the corresponding benefit weighting factor for each treatment need to be identified first.

Overall Benefit = Individual Benefit Value x Benefit Weighting Factor

Benefit Area

Lower Benefit

Z Cutoff value

| A

+ \ Do-Nothing Area

Condition Indicator

—ttttttttt>
Age, years

Figure 2-7 Conceptual Hlustration of the Do-Nothing and Benefit Areas
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2-11-5 Individual benefit values:

Benefit is the quantitative influence on condition indicators resulting from the
application of a preventive maintenance treatment. The application of one preventive
maintenance treatment may bring different types of benefit. For example, applying a chip
seal could result in benefits in the form of improved friction, retarded oxidation, or
reduced rutting. Individual benefit values for different condition indicators will be

identified for each preventive maintenance treatment.

2-11-6 Benefit weighing factors:

There is probably more than one condition indicator included in the analysis. The
individual benefit values associated with the different condition indicators need to be
combined together. This is done by using benefit weighting factors and a normalization
process. Benefit weighting factors are used to differentially weight the computed
individual benefits associated with each included condition indicator. Each condition
indicator is assigned an integer weighting factor between 0 and 100, where all the entered
weighting factors must total 100 for a given analysis.

Normally, the selection of benefit weighting factors is a subjective process that
requires engineering judgment, an investigation can be conducted to provide feedback
on multiple condition indicators used in the analysis. Some general steps that can be
followed to gather feedback for use in the factor selection process are described in this

section.

« Initial Selection of Benefit Weighting Factors:
Engineering judgment is a good starting point in the process of selecting relative

weights associated with each performance measure. The initially selected

60



weights represent attempts to quantify the relative purpose or benefit of
applying the treatment.

 Analyze Each Condition Indicator Separately:

The initial selection of benefit weighting can be improved by investigating the
sensitivity of the results. This can be accomplished by analyzing the effects of
one condition indicator at a time (set the associated benefit weighting factor for
one of the condition indicators to 100 and all other benefit weighting factors to
0). The effects on treatment timing can then be interpreted to identify the

condition indicators that are relatively more important than others.

« Trials of Different Combinations of Benefit Weighting Factors:

Useful feedback may be obtained by conducting a series of analyses in which
different combinations of weighting factors are investigated. For example, the
selection of initial weighting factors as the baseline (e.g., 60 for rutting, 30 for
cracking, and 10 for friction) indicates that controlling rutting appears to be the
most important purpose of the treatment, and the overall optimal timing is thus
likely to be closer to the age associated with the individual analysis in which
only rutting was considered (i.e., 4 years) than to the ages associated with the
other condition indicators (i.e., 2 or 7 years).

Related data will be collected first and then analyzed separately or by trials of different

combinations to choose the appropriate benefit weighting factors.

2-11-7 Identify costs of the treatments:
Another fundamental aspect of the method is the inclusion of costs that are
impacted by the application of preventive maintenance activities. The four main cost

types are:
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Departments of transportation cost for the construction of the treatment,

Costs relating to the scope of work for the road user delay,

The cost of rehabilitation activities that will be seen in this case when the
therapy is considered preventive maintenance failed, and

The cost of routine maintenance scheduled. Each project, the costs need to be
considered from four to during the investigation of historical records and related.

(Baoshan Huang and Dragon Vukosavljevic (October 2009[6]
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CHAPTER 11

(CASE STUDY)

3-1 INTRODUCTION:

Based on the title of the thesis (preventive maintenance for Flexible Pavement)
has been chosen study area and in order to reach the pavement condition index where the
study area is each of the following sectors:

= Wad Medani - Gedaref

= Gedaref- Kassala

= Kassala- Hayia
And have been divided each sector into parts, and identify pavement condition index
according to the manual of the National Corporation for Roads (Sudan) and Bridges and
PEVAR method by (Shaheen) also will be remembered later.

This thesis includes the required instructions for conducting the visual study for
paved roads classified as primary or secondary.

These instructions provide a procedure for evaluating the surface condition of all paved
roads in (case study).

This thesis will address two of the four major elements of deterioration
contributes to pavement management systems, ride quality and distress, using visual
inspection, the other components of PMS (Skid resistance and deflection or structural
capacity and automated roughness measurements) can be included later.

3-2 Importance of pavement management system:

Pavement management system in its broad sense includes all the activities
involved in the planning, design, construction, maintenance, and rehabilitation of
pavement. A pavement management system (PMS) can provide an organized
methodology to assist decision makers in finding optimum strategies for providing and

63



maintaining pavements in a serviceable condition over a given period of time. The
function of PMS is to improve the efficiency of decision making, expand its scope,
provide feedback on the consequences of decisions, and insure the consistency of
decisions made at different management levels within the same organization.
The essential requirement of PMS includes:
e Basic inventory data including traffic and structure information.
e Ability to consider alternative maintenance and rehabilitation strategies.
e The ability to identify a prioritized or optimized set of alternative strategies.
e A feedback process to update system models as better information becomes
available.
The basic functions of the PMS are to:

e Collect inventory, condition, and cost data.

Assign strategies, identify needs, and arrange priorities.

Project future needs and build long range programs.

Provide management information.

Support budgets.
3-3 Approach:

The road network (case study) shall be subdivided into links which are uniform
in respect of traffic, environment, geometry, and pavement type and construction history.
The links shall be subdivided into sections which are uniform in respect of pavement
condition. For the purpose of project analysis the links, sections and unit samples shall
be the same for every strategic analysis, then type and severity of pavement distress shall

be assessed by visual inspection.
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The distress data are used to calculate the PCI for each sample unit. The PCI of
the pavement section is determined based on the PCI of the inspected sample units within
the section.

The PCI is a numerical indicator that rates the surface condition of the pavement is
adopted to measure the present condition of the pavement based on the distress observed
on the surface of the surveyed sample units.
This procedure cannot measure structural capacity nor does it provide direct
measurement of skid resistance or roughness. It provides an objective and rational basis
for determining Maintenance and repair needs and priorities. Continuous monitoring of
the PCI is used to establish the rate of pavement deterioration, which permits early
identification of major rehabilitation needs. The PCI provides feedback on pavement
performance for validation or improvement of current pavement design and maintenance
procedures.
3-4 Terminology:
Definitions of Terms Specific to This thesis:
1. Additional sample: Non-representative sample unit inspected in addition to the
random sample units to include in the determination of the pavement condition.
This includes very poor or excellent samples that are not typical of the section
sample units, containing unusual distress (e.g. utility cut). If a sample unit
containing an unusual distress is chosen at random it should be counted as an
additional sample unit and another random sample unit should be chosen. If
every sample unit is surveyed, then there are no additional sample units.
2. Asphalt concrete (AC) surface: aggregate mixture with an asphalt cement

binder. It includes all surfaces constructed with hot mix asphalt.
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10.

Pavement link: a link is an identifiable part of the pavement network that is a
single entity and has a distinct function. For example, each roadway is a
separate link.

Pavement condition index (PCI): a numerical rating of the Pavement condition
that ranges from 0 to 100 with O being the worst possible condition and 100
being the best possible condition.

Pavement condition rating: a verbal description of pavement condition as a
function of the PCI value that varies from “failed” to “excellent”.

Pavement distress: external indicators of pavement deterioration caused by
loading, environmental factors, construction deficiencies, or a combination
thereof. Typical distresses are cracks, rutting, and weathering of the pavement
surface. Distress types and severity levels detailed in this thesis for AC
pavements must be used to obtain an accurate PCI value.

Pavement sample unit: a subdivision of a pavement section that has a standard
length of 5000 contiguous linear meter, if the unit lies at the end of pavement
section, its length should be selected to accommodate field condition.
Pavement section: a contiguous pavement area having uniform construction,
maintenance, usage history, and condition. A section should have the same
traffic volume and load intensity.

Random sample: a sample unit of the pavement section selected for inspection
by random sampling techniques, such as a random number table or systematic
random procedure.

Palling: refers to further breaking of pavement or loss of materials around

cracks and joints.
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3-5 Tools:

v" Data Sheets: or other field recording instruments that record at a minimum the
following information, date, location, link, section, sample unit size, distress
types, severity levels, quantities, and names of surveyors. Example data sheets
for pavements are shown in Table3.1.

v Hand Odometer: Wheel that reads to the nearest 30 mm.

v' Straightedge 3 m

v' Scale, 300 mm that reads to 3 mm or better

v" Layout Plan, for network to be inspected.

v Digital camera.

v’ Safety tools.

3-6 Safety:

Traffic is a hazard as inspectors may walk on the pavement to perform the
condition survey.
It is the responsibility of the researcher establish appropriate safety and health practices

and determine the applicability of regulatory limitations prior to use.

3-7 Distress on Asphalt Pavement:
3-7-1 General:

During the field condition surveys and validation of the PCI, several questions
are commonly asked about the identification and measurement of some of the distresses.
The answers to these questions for each distress are included under the heading “How to
Measure.” For convenience, however, the most frequently raised issues are addressed

below:
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1. If alligator cracking and rutting occur in the same area, each is recorded
separately at its respective severity level.

2. If bleeding is counted, polished aggregate is not counted in the same area.

3. Palling as used herein is the further breaking of pavement or loss of materials
around cracks or joints.

4. If a crack does not have the same severity level along its entire length, each
portion of the crack having a different severity level should be recorded
separately. If,

5. However, the different levels of severity in a portion of a crack cannot be easily
divided, that portion should be rated at the highest severity level present.

6. If any distress, including cracking and potholes, is found in a patched area, it is
not recorded, and however, its effect is considered in determining the severity
level of the patch.

7. Asignificant amount of polished aggregate should be present before it is counted.

8. A distress is said to be reveled if the area surrounding the distress is broken
(sometimes to the extent that pieces are removed).

The reader must be note that the items above are general issues and do not stand
alone as inspection criteria. To properly measure each distress type, the inspector must
be familiar with its individual measurement criteria.

Nineteen distress types for asphalt-surfaced pavements are listed alphabetically in this
thesis and their severity and method of measurement is given in details in Table 3.1.
3-7-2 Ride Quality:

Ride quality must be evaluated in order to establish a severity level for the
following distress types:

* Bumps.
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» Corrugation.

* Railroad crossings.

* Shoving.
To determine the effect of these distresses on ride quality, the inspector should drive at
the normal operating speed and use the following severity-level definitions of ride
quality:
Low Severity (L): Vehicle vibrations, for example, from corrugation, are noticeable, but
no reduction in speed is necessary for comfort or safety. Individual bumps or settlements,
or both, cause the vehicle to bounce slightly, but create little discomfort.
Medium Severity (M): Vehicle vibrations are significant and some reduction in speed is
necessary for safety and Comfort. Individual bumps or settlements, or both, cause the
vehicle to bounce significantly, creating some discomfort.
High Severity (H): Vehicle vibrations are so excessive that speed must be reduced
considerably for safety and comfort. Individual bumps or settlements, or both, cause the
vehicle to bounce excessively, creating substantial discomfort, safety hazard, or high

potential vehicle damage.

The inspector should drive a car at the normal speed in a representative section during
normal traffic flow. Pavement sections near stop signs should be rated at a deceleration

speed appropriate for the intersection.

3-7-3 Alligator Cracking (Fatigue):

Alligator or fatigue cracking is a series of interconnecting cracks caused by
fatigue failure of the asphalt concrete surface under repeated traffic loading. Cracking
begins at the bottom of the asphalt surface, or stabilized base, where tensile stress and

strain are highest under a wheel load. The cracks propagate to the surface initially as a
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series of parallel longitudinal cracks. After repeated traffic loading, the cracks connect,
forming many sided, sharp-angled pieces that develop a pattern resembling chicken wire
or the skin of an alligator. The pieces are generally less than 0.5 m on the longest side.
Alligator cracking occurs only in areas subjected to repeated traffic loading, such as
wheel paths. Pattern-type cracking that over an entire area not subjected to loading is
called “block cracking,” which is not a load associated distress.

Figures 3.1 to Figure 3.3 shows the different severity levels for the fatigue cracking

defined in Table 3.1 in this thesis.

Fig. 3.1: Low Severity Alligator Cracking Fig. 3.2: Medium Severity Alligator Cracking

Fig. 3.3: High Severity Alligator Cracking
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3-7-4 Bleeding:

Bleeding is a film of bituminous material on the pavement surface that creates a
shiny, glasslike, reflecting surface that usually becomes quite sticky. Bleeding is caused
by excessive amounts of asphalt cement or tars in the mix, excess application of a
bituminous sealant, or low air void content, or a combination thereof. It occurs when
asphalt fills the voids of the mix during hot weather and then expands onto the pavement
surface. Since the bleeding process is not reversible during cold weather, asphalt will
accumulate on the surface.

Figures 3.4 to Figure 3.6 shows the different severity levels for the bleeding defined in

Table 3.1 in this thesis.

Fig. 3.4: Low Severity Bleeding Fig. 3.5: Medium Severity Bleeding

Fig. 3.6: High Severity Bleeding
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3-7-5 Block Cracking:

Block cracks are interconnected cracks that divide the pavement into
approximately rectangular pieces. The blocks may range in size from approximately 0.3
by 0.3 m to 3 by 3 m. Block cracking is caused mainly by shrinkage of the asphalt

concrete and daily temperature cycling, which results in daily stress/strain cycling.

It is not load-associated. Block cracking usually indicates that the asphalt has hardened
significantly. Block cracking normally occurs over a large portion of the pavement area,
but sometimes will occur only in non-traffic areas. This type of distress differs from
alligator cracking in that alligator cracks form smaller, many sided pieces with sharp
angles. Also, unlike block, alligator cracks are caused by repeated traffic loadings, and

therefore, are found only in traffic areas, that is, wheel paths.

Figures 3.7 to Figure 3.9 shows the different severity levels for the Block Cracking

defined in Table 3.1 in this thesis.

Fig. 3.7: Low Severity Block Cracking Fig. 3.8: Medium Severity Block Cracking
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Fig.3.9: High Severity Block Cracking

3-7-6 Upheaval and Settlements:

Upheavals are small, localized, upward displacements of the pavement surface.
They are different from shoves in that shoves are caused by unstable pavement.
Bumps, on the other hand, can be caused by several factors, including:
Infiltration and buildup of material in a crack in combination with traffic loading
(sometimes called “tenting”).
Settlements are small, abrupt, downward displacements of the pavement surface.
If bumps appear in a pattern perpendicular to traffic flow and are spaced at less than 3 m,
the distress is called corrugation. Distortion and displacement that occur over large areas
of the pavement surface, causing large or long dips, or both, in the pavement should be
recorded as “swelling.”
Figures 3.10 to Figure 3.12 shows the different severity levels for the Upheavals and

Settlements as defined in Table 3.1 in this thesis.
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Fig. 3.10: Low Severity Upheavals and Settlements Fig. 3.11: Medium Severity Upheavals and Settlements

Fig. 3.12: High Severity Upheavals and Settlements

3-7-7 Corrugation:

It is a series of closely spaced ridges and valleys (ripples) occurring at fairly
regular intervals, usually less than 3 m along the pavement. The ridges are perpendicular
to the traffic direction. This type of distress usually is caused by traffic action combined

with an unstable pavement surface or base.
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Figures 3.13 to Figure 3.15 shows the different severity levels for the Corrugation as

defined in Table 3.1 in this thesis.

Fig. 3.13: Low Severity Corrugation Fig. 3.14: Medium Severity Corrugation

Fig. 3.15: High Severity Corrugation

3-7-8 Depression:
Depressions are localized pavement surface areas with elevations slightly lower
than those of the surrounding pavement. In many instances, light depressions are not

noticeable until after a rain, when ponding water creates a “birdbath” area; on dry
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pavement, depressions can be spotted by looking for stains caused by ponding water.
Depressions are created by settlement of the foundation soil or are a result of improper
construction. Depressions cause some roughness, and when deep enough or filled with
water, can cause hydroplaning.

Figures 3.16 to Figure 3.18 shows the different severity levels for the Depression as

defined in Table 3.1 in this thesis.

Fig. 3.16: Low Severity Depression Fig. 3.17: Medium Severity Depression

Fig. 3.18: High Severity Depression

3-7-9 Edge Cracking:
Edge cracks are parallel to and usually within 0.3 to 0.5 m of the outer edge of
the pavement. This distress is accelerated by traffic loading and can be caused by weak

base or Subgrade near the edge of the pavement. The area between the crack and
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pavement edge is classified as raveled if it is broken up (sometimes to the extent that
pieces are removed).
Figures 3.19 to Figure 3.21 shows the different severity levels for the Edge Cracking as

defined in Table 3.1 in this thesis.

Fig. 3.21: High Severity Edge Cracking

3-7-10 Lane/Shoulders Drop-off:
Lane/shoulder drop-off is a difference in elevation between the pavement edge and the
shoulder. This distress is caused by shoulder erosion, shoulder settlement, or by building

up the roadway without adjusting the shoulder level.
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Figures 3.22 to Figure 3.24 shows the different severity levels for the Lane/Shoulder

Drop-off as defined in Table 3.1 in this thesis.

Fig. 3.22: Low Severity Lane/Shoulder drop-off Fig. 3.23: Medium Severity Lane/Shoulder Drop-off

Fig. 3.24: High Severity Lane/Shoulder Drop-off

3-7-11 Longitudinal and Transverse cracking:
Longitudinal cracks are parallel to the pavement’s centerline or lay down direction. They
may be caused by:

» A poorly constructed paving lane joint.
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« Shrinkage of the AC surface due to low temperatures or hardening of the asphalt,
or daily temperature cycling, or both.

* Transverse cracks extend across the pavement at approximately right angles to the
pavement centerline or direction of lay down. These types of cracks are not
usually load-associated.

Figures 3.25 to Figure 3.27 shows the different severity levels for the Longitudinal and

Transverse cracking as defined in Table 3.1 in this thesis.

Fig. 3.25: Low Severity Longitudinal and  Fig. 3.26: Medium Severity Longitudinal

Transverse Cracking and Transverse Cracking

Fig. 3.27: High Severity Longitudinal and Transverse Cracking
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3-7-12 Patching:

A patch is an area of pavement that has been replaced with new material to repair
the existing pavement. A patch is considered a defect no matter how well it is performing
(a patched area or adjacent area usually does not perform as well as an original pavement
section). Generally, some roughness is associated with this distress.

Figures 3.28 to Figure 3.30 shows the different severity levels for the Patching as defined

in Table 3.1 in this thesis.

Fig. 3.28: Low Severity Patching Fig.3.29: Medium Severity Patching

Fig. 3.30: High Severity Patching
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3-7-13 Polishing:

This distress is caused by repeated traffic applications. Polished aggregate is
present when close examination of a pavement reveals that the portion of aggregate
extending above the asphalt is either very small, or there are no rough or angular
aggregate particles to provide good skid resistance. When the aggregate in the surface
becomes smooth to the touch, adhesion with vehicle tires is considerably reduced. When
the portion of aggregate extending above the surface is small, the pavement texture does

not significantly contribute to reducing vehicle speed.

Polished aggregate should be counted when close examination reveals that the aggregate
extending above the asphalt is negligible, and the surface aggregate is smooth to the
touch. This type of distress is indicated when the number on a skid resistance test is low

or has dropped significantly from a previous rating.

No degrees of severity are defined; however, the degree of polishing should be clearly
evident in the sample unit in that the aggregate surface should be smooth to the touch

figures 3.31 shows polished aggregate texture.

Figure 3.31 Polished Aggregate Textures
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3-7-14 Potholes:

Potholes are small - usually less than 750 mm in diameter - bowl-shaped
depressions in the pavement surface. They generally have sharp edges and vertical sides
near the top of the hole. When holes are created by high-severity alligator cracking, they

should be identified as potholes, not as weathering.

Figures 3.32 to Figure 3.34 shows the different severity levels for the Potholes as defined

in Table 3.1 in this thesis.

Figure 3.34 High Severity Pothole
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3-7-15 Railroad Crossings:
Railroad crossing defects are depressions or bumps around, or between tracks, or
both. Table 3.1 in this Manual shows degree of severities and how to measure this type

of distress.

3-7-16 Raveling:

Weathering and raveling are the wearing away of the pavement surface due to a
loss of asphalt or tar binder and dislodged aggregate particles. These distresses indicate
that either the asphalt binder has hardened appreciably or that a poor quality mixture is
present. In addition, raveling may be caused by certain types of traffic, for example,
tracked vehicles. Softening of the surface and dislodging of the aggregates due to oil
spillage also are included under raveling.

Figures 3.35 to Figure 3.37 shows the different severity levels for the Raveling as defined

in Table 3.1 in this thesis.

N e A 1y " ) \ tw i

Figure 3.35 Low Severity Raveling Figure 3.36 Medium Severity Raveling
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Figure 3.37 High Severity Raveling

3-7-17 Reflection Cracks:

This distress occurs only on asphalt surfaced pavements that have been laid over
a PCC slab and include reflection cracks from any other type of base, that is, cement- or
lime-stabilized; these cracks are caused mainly by thermal- or moisture induced
movement of the pavement layer beneath the AC surface. This distress is not load-
related; however, traffic loading may cause a breakdown of the AC surface near the
crack. If the pavement is fragmented along a crack, the crack is said to be palled.
Figures 3.38 to Figure 3.40 shows the different severity levels for the Reflection cracks

as defined in Table 3.1 in this thesis.

Figure 3.38 low Severity reflection cracks Figure 3.39 medium Severity reflection cracks
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Figure 3.40 High Severity reflection cracks
3-7-18 Rutting:

A rut is a surface depression in the wheel paths. Pavement uplift may occur along
the sides of the rut, but, in many instances, ruts are noticeable only after a rainfall when
the paths are filled with water.

Rutting stems from a permanent deformation, in any of the pavement layers or Subgrade,
usually, caused by consolidated or lateral movement of the materials due to traffic load.
Figures 3.41 to Figure 3.43 shows the different severity levels for the Rutting as defined

in Table 3.1 in this thesis.

Figure 3.41 low Severity Rutting Figure 3.42 Medium Severity Rutting
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Figure 3.43 High Severity Rutting

3-7-19 Shoving:

Shoving is a permanent, longitudinal displacement of a localized area of the pavement
surface caused by traffic loading. When traffic pushes against the pavement, it produces
a short, abrupt wave in the pavement surface. This distress normally occurs only in

unstable liquid asphalt mix (cutback or emulsion) pavements.

Figures 3.44 to Figure 3.46 shows the different severity levels for the Shoving as defined

in Table 3.1 in this thesis.

Figure 3.44 Low Severity shoving Figure 3.45 Medium Severity shoving
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Figure 3.46 high Severity shoving
3-7-20 Slippage Cracks:

Slippage cracks are crescent or half- moon shaped cracks, usually transverse to
the direction of travel. They are produced when braking or turning wheels cause the
pavement surface to slide or deform. This distress usually occurs in overlaps when there
is a poor bond between the surface and the next layer of the pavement structure.

Figures 3.47 to Figure 3.49 shows the different severity levels for the Slippage

Cracks as defined in Table 3.1 in this Manual.

Figure 3.47 Low Severity Slippage Cracks Figure 3.48 Medium Severity Slippage Cracks
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Figure 3.49 High Severity Slippage Cracks

3-7-21 Swell:

Swell is characterized by an upward bulge in the pavement’s surface, a long,

gradual wave more than 3 m long. Swelling can be accompanied by surface cracking.

This distress usually is caused by frost action in the Subgrade or by swelling soil.

88



Table 3-1 shows severity levels and method of measurement for the distress.

Table 3:1 level of severity and method of measurement

cracks, The cracks are not

severity levels
No, Type = = How to measure
low(L) Medium(M) High (HO
Alligator cracking is measured in square metersof
. Lo network or pattern surface area. If these portions can be easily
Fine, longitudinal hairline . S
: further development of|cracking has progressed |distinguished from each other,the should be
cracks running parallelto |, . .
; light alliator cracks  |so that the pieces are  [measured and recorded separately, however, if
) . each other with no, or only |. . . i,
1 |Alligator cracking 2 fow inferconnectin into a pattern or well defined and spalled |the different levels of severity cannot divided
0 network of cracks that at the edage, some of the |easily, the entire area should be rated at the

soalled may be lightiy spalled |pieces may rock under |highest severity present, if alligator crackind and
P traffic rutting occur in the same area, each is recorded
separately at its respective severity level.
Bleeding only has occurred |Bleeding has occurred Bleed m has occurred
) extensively and
to a very slight degree and |t the extend that . o .
o . . considerable asphalt Bleeding is measured in square meters of surface
. is noticeable only during  |asphalt sticks to shoes | . .
2 |Bleeding . . sticks to shoes and area. If bleeding is counted, polished aggregate
some part of the year, and vehicles durind . A
. vehicles during at least  |should be not counted.
asphalt does not stick to  |only a few weeks of
) several weeks of the
shoes and vehicles. the year.
year.
One of the following
coditions exists:unfilled
crack with a width > |One of the following Block cracking is measured in square meters of
Ifunfill cracks < 13 mm, or |13 mmand <50 mm, |coditions exists: unfilled |surface area. If usually occurs at one severity level
s lBiock crackin filled cracks of any width  |unfilled crack ofany |crack with width> 50  |ina given pavement section; however, if areas of
9 with the filler in satisfactory |width < 50 mmwitha (mm, or filled or unfilled |different severity level can be distinguished easily
condition. No flauting exists. | flauting < 10 mm, or  |of any width with flauting |from one anther, they should be measured and
filled crack ofany ~ |> 10 mm. recorded separately.
width with flauting <
10 mm.
M Upheaval & causes low- severity ride  |causes medium- causes high- severity ride [Measured in linear meters. If bump occurs in
settlements quality. severity ride quality. |quality. combination with crack , crack is also recorded.
. corrugation produces |corrugation produces o .
. corrugation produces low- . L . o corrugation is measured in square meters of
5 [Corrugation oo ) medium- severity ride {high- severity ride
severity ride quality. . . surface area.
quality. quality.
6 [Depression 13t0 25 mm 25050 mm Morethan50 mm | CPressions are measured in square meters of
surface area.
Low or mediumcracking  [Medium cracks with .
. . Considerable breakup or - .-
7 ||[Edge cracking with no breakup and some breakup and i Edge cracking is measured in linear meters.
) I raveling a long the edge.
raveling raveling
medierncs nepain | L et
Lane / Shoulder  [between the pavement edge Lane / shoulder drop-off is measured in linear
8 . pavement edge and  {pavement edge and
Drop-off and shoulder is > 25mm . . meters.
and < 50mm shoulder is > 50mm  [shoulder is > 25mm
) and < 100mm. 100mm.

Longitudinal /
transverse cracking

One of the following
codition exists; unfilled
crack width isless than 10
mm, or filled crack of any
width ( filler in satisfactory
codition)

One of the following

coditions exists:unfilled
crack width is greater

than or equal to 10
mmand less than 75
mm, non-filled crack
less than or equal 75
mm surrounded by
light and medium

One of the following
coditions exists: any
crack filled or unfilled
surrounded by medium
or- high severity random
cracking; unfilled crack
greater than 75 mm; or, a
crack of any width where
approximately 100mm of
pavement around the
crack is severity block.

is

Logitudinal / transverse cracks are measured in
linear meters. The length and severity level of
each crack should be recorded. If the crack does
not have same severity level along the section
length, each portion of the crack having a different
severity level should be recorded separately.
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Table 3:1 level of severity and method of measurement

cannot be
penetrated with a coin.

penetrated with a coin.

potholes. In the case of
oil spillage, the asphalt
hinder has lost its
hinding effect and the
aggregate has become

loose.

severity levels
No, Type - - How to measure
low(L) Medium(M) High (HO
. . Patching is rated in square meters of surface area,
L .. |Patchis moderately |patchis badly ) L |
Patch is in good condition . . . . however, if a single patch area has accurs a
: . deteriorated, or ride  |deteriorated, or ride o .
. and satisfactory. Ride . o ; differing severity, these areas should be measured
10 [Patching o, quality is rated as ~ |quality is rated as high
quality is rated as low rediumseverity or  lseverity. or botfr needs and recorded separately.
severity or better, both L o Iacngr,nent % z;s For example, 2.5 m2 patch may have 1 m2 of
' P ' medium severity and 1.5 m2 of low severity.
No degrees severity of defined, however, the degree of polishing should be  [Polished aggregate is measured in square meters
11 [Polishing clearly withouit in the sample unit in that the aggregate surface should be of surface area. If bleeding is counted, polished
smooth to the touch ( Fig X 1.34) aggregate should not be counted.
12 The level of severity for pothole less than 750 mm in diameter are based on
hoth the diameter and the depth of the pothole, according to the following:
If the potholes is more than 750 mm in diameter, the areas should be
determined in square meter and divided by 0.5 m2 find the equivelant number
of ho!e. Ifthe depth is 25 mm or less, the holes are c0.n5|dered. medlum. Potholes are meastred by counting the number
Potholes severity. If the depth more than 25 mm, they are considered high-severity. that are low; medium; and high-severity and
. recording them separately.
max. depth of pothole Average diameter 9 P Iy
100 t0 200 mm 200 to 450 mm 450 to 750 mm
13to<25mm L L M
>25and <50 mm L M H
>50mm M M H
The area of the crossing is measured in square
Railtoad crossin meters (feet) of surface area.
13 Rail - Road Railroad crossing causes CaLSES T diumg Railroad crossing causes |Ifthe crossing does not affect ride quality, it
cracking low-severity ride quality o . |high-severity ride quality |should not be counted. Any
severity ride quality
large bump created by the tracks should be
counted as part of the crossing.
Aggregate or hinder has
heen worn away
considerably. The
surface texture is very
Aggregate or binder has . rough and severe
Y Aggregate or binder | . g . y
started to wear away. In pitted. The pitted areas
has worn away. The
some areas, the ) are less than 10 mm (4
- : surface texture is o
surface is starting to pit in.) in diameter and less . . :
. moderately rough and Weathering and raveling are measured in square
. (Figure 19a). Inthe case of | . . than 13 mm (1/2
14 [Raveling o pitted (Figure 19b). In|. . | meters (feet) of surface
oil spillage, . in.) deep (Figure 19c);
.o the case of oil . area.
the oil stain can be seen, but| " . |pitted areas larger than
. spillage, the surface is |, .
the surface is hard and this are counted as
soft and can be
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Table 3:1 level of severity and method of measurement

severity levels
No. Type - = How to measure
low(L) Medium(M) High (HO
One of the following  |One of the following
conditions exists conditions exists (Figure
(Figure 8b): (1) Non- |8c): (1) Any crack
flled filled or non-filled Joint reflection cracking is measured in linear
One of the following crack width is greater |surrounded by medium 9
. . . § b meters (feet). The length and
conditions exists (Figure than or equal to 10 or high severity . o
. j severity level of each crack should be identified
8a): (1) Non-filled mm (3/8 in.) and less |secondary and recorded separately
. k width is less th than 75 3in.); (2 king; (2 -filled .
15 ||Reflection cracks grack wicth s fess than an 75 mm (3 in); (2)|cracking; (2) non For example, a crack that is 15 m (50ft) long may

10mm (3/8 in.), or (2) filled
crack of any

width (filler in satisfactory
condition).

non-filled crack less
than or equal to 75
mm (3 in.) surrounded
by light secondary
cracking, or (3) filled
crack of any width
surrounded by light
secondary cracking.

cracks greater than 75
mm (3 in.), or (3)

A crack of any width
where approximately
100 mm (4 in.) of
pavement around the
crack are severely
raveled or broken.

have 3 m (10 ft) of high

severity cracks; these are all recorded separately.
If a bump occurs at the

reflection crack, it is also recorded.

>13 to 25 mm ( >1/2

Rutting is measured in square meters (feet) of
surface area and its severity

is determined by the mean depth of the rut (see
above). The mean rut depth

16 ||Rutting 6 to 13 mm (1/4 to 1/2 in.) t01in) >25 mm (>1 in.) is calculated by laying a straight edge across the
rut, measuring its depth,
then using measurements taken along the length of
the rut to compute its
mean depth in millimeters.
Shoves are measured in square meters (feet) of
i Shove causes low-severity [Shove causes medium-{Shove causes high- surface_ art_aa. Shoves . . .
17 [Shoving ride quality severity ride quality  |severity ride quality occurring in patches are considered in rating the
patch, not as a separate
distress.
One of the following
conditions exists : (1)
average One of the following
crack widthis > 10  |conditions exists : (1) the
and <40 mm (> 3/8 |average The area associated with a given slippage crack is
. Average crack widthis < |and < 1-1/2 in.); (2) |crack width is > 40 mm |measured in square
18 ||Slippage cracks

10 mm (3/8 in.)

the

area around the crack
is moderately spalled
and/or surrounded
with secondary
cracks..

(2-1/2 in.), or (2) the
area around the crack
is broken into easily
removed pieces.

meters (feet) and rated according to the highest
level of severity in the area.

19

Swelling

Swell causes low-severity
ride quality. Low-severity
swells are not

always easy to see, but can
be detected by driving at
the speed

limit over the pavement
section. An upward motion
will occur at

the swell if it is present.

Swell causes medium-
severity ride quality.

Swell causes high-
severity ride quality.

The surface area of the swell is measured in
square meters (feet).
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CHAPTER IV

ANALYSIS AND RESULT

4-1 Introduction:

After data collection we will analyze and discuss the results in this section, and
performed calculations to determine the pavement condition index by manual method
and computerize method, as well as the use of computerize method because many data
collected and difficult to analyzed manually and to reach the average pavement condition
index for each sector, and from the average of pavement condition index identify the
type of surface treatments for appropriate preventive maintenance.

4-2 Sampling and Sample Units:

The following procedure shall be followed in order to identify branches of the
pavement with different uses such as roadways on the network layout plan.

Divide each branch into sections based on the pavements design, construction history,
traffic, condition and according to network coding and numbering system.

Divide the pavement sections into sample units. Individual sample units to be inspected
should be marked or identified in a manner to allow inspectors and quality control
personnel to easily locate them on the pavement surface. Paint marks along the edge and
sketches with locations connected to physical pavement features are acceptable. It is
necessary to be able to accurately relocate the sample units to allow verification of
current distress data, to examine changes in condition with time of a particular sample
unit, and to enable future inspections of the same sample unit if desired.

Select the sample units to be inspected. The number of sample units to be inspected may
vary from the following: all of the sample units in the section, a number of sample units

that provides a 95 % confidence level, or a lesser number.
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All sample units in the section may be inspected to determine the average PCI of the
section. This is usually precluded for routine management purposes by available
manpower, funds, and time. Total sampling, however, is desirable for project analysis to
help estimate maintenance and repair quantities.
The minimum number of sample units (n) that must be surveyed within a given section
to obtain a statistically adequate estimate (95 % confidence) of the PCI of the section is
calculated using the following formula and rounding n to the next highest whole number
(see equation Eqg. 1 below ).
n=NS2/(€2/4)((N =1 +52) oot e e v (1)
Where,
e = acceptable error in estimating the section PCI; commonly, e = £5 PCI points;
s = standard deviation of the PCI from one sample unit to another within the section.
When performing the initial inspection the standard deviation is assumed to
be ten for AC pavements. This assumption should be checked as described
below after PCI values are determined. For subsequent inspections, the
standard deviation from the preceding inspection should be used to determine
n; and,
N = total number of sample units in the section.
If obtaining the 95 % confidence level is critical, the adequacy of the number of sample

units surveyed must be confirmed.
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Figure 8 . PC1l scale and condition racting.

FIG. 4-1 Pavement Condition Index (PCI) and Rating Scale

The number of sample units was estimated based on an assumed standard deviation.

Calculate the actual standard Deviation as follows (see equation Eg. 2 below):

S= (X (PCL,—PCI)2 ) (n=1)"2 oo, ()
Where:
PCI; = PCI of surveyed sample units i,
PCI = PCI of section (mean PCI of surveyed sample units), and n = total number
of sample units surveyed.
Calculate the revised minimum number of sample units (Eq. 1) to be surveyed using the
calculated standard deviation (Eq. 2).
If the revised number of sample units to be surveyed is greater than the number of sample

units already surveyed, select and survey additional random sample units.

94



These sample units should be spaced evenly across the section. Repeat the process of
checking the revised number of sample units and surveying additional random sample
units until the total number of sample units surveyed equals or exceeds the minimum
required sample units (n) in EqQ. 1, using the actual total sample standard deviation.

4-3 Inspection Procedure:

The definitions and guidelines for quantifying distresses for PCI determination
are given here after, Using of this method, inspectors should identify distress types
accurately 95 % of the time. Linear measurements should be considered accurate when
they are within 10 % if re-measured, and area measurements should be considered
accurate when they are within 20 % if re-measured.

Individually inspect each sample unit chosen. Sketch the sample unit, including
orientation.

Record the branch and section number and the number and type of the sample unit
(random or additional). Record the sample unit size measured with the hand odometer.

Once the number of sample units to be inspected has been determined, compute the
spacing interval of the units using systematic random sampling. Samples are spaced
equally throughout the section with the first sample selected at random.

The spacing interval (I) of the units to be sampled is calculated by the following formula

rounded to the next lowest whole number:

Where:

N = total number of sample units in the section, and

n = number of sample units to be inspected.
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The first sample unit to be inspected is selected at random from sample units 1
through I. The sample units within a section that are successive increments of the interval
I after the first randomly selected unit also are inspected.

A lesser sampling rate than the above mentioned 95 % Confidence level can be
used based on the condition survey Objective. As an example, one agency uses the
following table for selecting the number of sample units to be inspected for strategy or
programming analysis purposes rather than project analysis:

Given Survey:

1 to 5 sample units 1 sample unit

= 6 to 10 sample units 2 sample units

= 11 to 15 sample units 3 sample units

= 16 to 40 sample units 4 sample units

= QOver 40 sample units > 10 %.
Additional sample units only are to be inspected when no representative distresses are
observed as defined before. These sample units are selected by the user.

We conduct the distress inspection by walking over the sidewalk/shoulder of the
sample unit being surveyed, we have measured the quantity of each severity level of
every distress type present, and recorded the data. Each distress must correspond in type
and severity to that described in this thesis the method of measurement is included with
each distress description. Repeated this procedure for each sample unit to be inspected.
A copy of a Blank Flexible Pavement Condition Survey Data Sheet for Sample Unit is

included in Table 4.1. Eq.3.
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Table 4-1: Condition Survey Data Sheet for Sample Unit

ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK.c.ooc SECTION: s SAMPLEUNIT. .
SURVEYEDBY............... DATE. .. SAMPLEAREA......cvovsvssssscsiscs
I-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING SHOVING
2-BLEEDING - EDGE CRACKING 12-POLISHEDE AGG. 1750 PPAGE CRACKING
3-BLOCK CRACKING §-JT-REFLECTION CR 13-POTHOLE 18- SUEL
I-BUMPS & SAGS 0-LANE SH. DROP 14-RAILROAD CROSSING
b-CORRUGATION 10-L0G-TRCR 15-RUTTING HEATRERGRAVELIVG

DISTRESS SEVERITY QUANTITY TOTAL |DENSITY% D\y /.\DSJCET

4-4 Calculation of PCI:

1. Add up the total quantity of each distress type at each severity level, and

record them in the “Total Severities” section. For example, Table 3.2 shows

five entries for the Distress Type alligator cracking, edge cracking, patching,

potholes and rutting with different severities. The distress at each severity

level is summed and entered in the “Total Severity” of low severity or

medium severity or high severities. The units for the quantities shall be in
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square meters, linear meters, or number of occurrences, depending on the

distress type.

2. Divide the total quantity of each distress type at each severity level as
determined above by the total area of the sample unit and multiply by 100 to
obtain the percent density of each distress type and severity.

3. Determine the deduct value (DV) for each distress type and severity level
combination from the distress deduct value curves in Appendix.

4. Determine the maximum corrected deduct value (CDV) according to the
following procedure.

e If none or only one individual deduct value is greater than two, the total
value is used in place of the maximum CDV in determining the PCI;
otherwise, maximum CDV must be determined using the procedure
described in the following.

e List the individual deducts values in descending order. For example, in
Table
4-3 this will be 12, 11, 11 and 4.

e Determine the allowable number of deducts, m, using the following
formula
(See Eq. 4):

m =1+ (9/9g)(100 = HDV) < 10 ... oce e oo oo e (4)

Where:

m = allowable number of deducts including fractions (must be less than or equal to
ten), and
HDV = highest individual deduct value. (For example in Table 4-3, m =1 + (9/98)

(100-12) = 9.01).
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The number of the individual deduct values is reduced to the m largest deduct
values, including the fractional part. For example in Table 4-3, the values are 12,
11, 11and 4 (the number of deduct values available in this example is less than m
deduct values, in this case use all of the deduct values without a reduction of the
last deduct value (EX.1). The reduction shall be calculated in the second case as
follows: reduce the last value by multiplying it with the difference between
calculated m value and the number of deduct values less than the allowable ones.
(See EX.2).

e Determine total deduct value by summing individual deduct values. The total
deduct value is obtained by adding the individual deduct values in this
example is 38.

e Determine g as the number of deducts with a value greater than 2.0. For
example, in Fig. 20 (appendix), g =7 for the first raw.

e Determine the CDV from total deduct value and q by looking up the
appropriate correction curve for AC pavements in Fig. 20 in the appendix in
this thesis.

e Reduce the smallest individual deduct value greater than 2.0 to 2.0 and repeat
the last three steps until g = 1.

Maximum CDV is the largest of the CDVs.

Calculate PCI by subtracting the maximum CDV from 100: PCI = 100-max

CDV.
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4- 5 Determination of Section PCI:

If all surveyed sample units are selected randomly or if every sample unit is
surveyed then the PCI of the section is the average of the PCIs of the sample units.
If additional sample units, as defined in before, are surveyed then a weighted average is

used as follows:

PCI A(PCIy)
PCls= (N —A) (58) + 2522 (5)

Where:

PCI = weighted PCI of the section,

N = total number of sample units in the section,

A = number of additional sample units,

PCIz = mean PCI of randomly selected sample units, and

PCI, = mean PCI of additional selected sample units.

Determine the overall condition rating of the section by using the section PCl and
the condition rating scale in Fig. 1.
A summary report shall be developed for each section. The summary shall lists all section
location, size, total number of sample units, the sample units inspected, the PCls
obtained, the average PCI for the section, and the section condition rating these data shall

be stored on the available data base.
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Table 4-2: Example of Flexible Pavement Condition Survey Data Sheet

ASPHALT PAVED ROADS CONDATION SLRVEY DATA SHEET SKETCH:

LINK: 4E oo commry SECTION(LAED). weomn-L54g....... SAVPLE NI, Km0 KmS) ....................

SVEDBE......... A N L ——

[-ALLIGATOR CRAKING 6 DEPRESSTION [1-PATCHING -

D-BLEEDING T-EDGE CRACKING {LPOLISHEDE AGG

OBLOCKCRACKING~ BFREFLECTIONCR [HOTHLE E:gwiﬁ\GECRACKWG

- BUNPS & SAGS 0. LANE S, DROP L&-RAILROAD CROSSING

- CORRUGATION {106-TRCR B-RUTTING i g

DISTRESS SEVERITY QUANTITY TOTAL DENSITYY M

VALLE

il B 1o WM& % |m WSl |
il § g1 0 |l
il Mm% mwy w | o
il 1% |l 0|2 |m Wlow o
I J oo
il 1l 0] s |0
ily Bl B |0
il nimimn L
il 6|0 Bl 08 |0
il 2 oo
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Table 4-3: Calculation of Corrected Deduct Values

Link ID: 14E SectionID: 14812
Link Name: MEDANI- GEDARIF Section Name; MEDANI-EL-FAU
No. of sample U. surv. 16 Sample unit km 0-kmb
No. Deduct Values Tol | g [ COV
| 12 11 11 b 3B 4 18
) | nfu| n 2\ O | % | 3|«
3| 0| 1| 2 | 2 ) ™o, N| 27 | 2 | 0
TEERE ) uehighestddequrs N 18 | L | 19
: Withoutreduction of the
6 four deduct becayse
numberofdeductsless

[ \ than the allowabe
8 4
9 N~——
10

m =1+ (*fog) (100-HDV) 9,01 ALLOWABLE NUMBER OF DEDUCT VALUE
MAXCDV = 20
PCl=100-MAX CDV = 80
RATING = VERY GOOD
COMMENTS:

THE (m) VALUE 15 9.01 WHICH IS LESS THAN 10, USE ALL DEDUCT VALUE WITHOUT REDUCTION OF THE
LAST VALUE BECAUSE THE NUMBER OF D.V THE M VALUE 15 9.01 WHICH IS LESS THAN 10, USE ALL
DEDUCT VALUE
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Table 4-4: Calculation of Corrected Deduct Values

m=1+(9/98)(100-max DV)
use highest 8 deducts and
multiply the nine deduct with
diff. of (8.35-8) = 0.35*3=1.05

Link ID: 14E Section ID: 14ER2

Link Name: MEDANI- GEDARIF Section Name; MEDANI-EL-FAU

10. 0f sample U, suny 16 Sampke it km49 - kmb4
No. Deduct Values Totl | g | CDV
1 0| 2] W] 0] 10 6 3| 3 | L5 76 8 31
2 0| (W] w0 Ww 6 33| 2| T 8 31
3 0| (w0 6 3212176 1 31
4 0 | 2] 1] 10 ] 10 6 2 |21 2| T 6 3
5 0| (W] W0 | W 2 2 (2121 5 31
6 0| [ u] W 2 2 2212 8] 4| %
1 0| 2] U 2 2 2 2 | 2] 2| % 3 3
8 0 | 1 2 2 2 2 221 2] & 2 34
9 2 2 2 2 2 2 221 2] % | 3
10

m =1+ (*/og) (100-HDV) 8.35 ALLOWABLE NUMBER OF DEDUCT VALUE

MAX CDV = 31

PCI = 100-MAX CDV = 63

RATING = 600D

COMMENTS:

THE (m) VALUE IS 8.35 WHICH IS LESS THAN 9, USE HIGHEST 8 D. V. WITH A REDUCTION OF THE LAST VALUE
10 BE0.35*3=1.05
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Table 4-5: Input Data for Paver Software

=]

'PCI'S NETWORK-14
~ Summary data at time of inspection
Branch Use: ROADWAY Section Surface Type: 240 Section True Area: 35,000. SgM
Section Length: 5000 M Section Width: 7 M
Inspection Date:  [11,2014 ~| _Editinspections | _ Detailed Inspection Comments |
Sample Unit: FS—E EaSﬂUr*sl LCalculate Conditions
Sample Unit Size: I 35000.00 ISqM I~ No distresses found during inspection.
Distress Type
" 01 ALLIGATOR CR " 06 DEPRESSION " 11 PATCHAUT CUT " 16 SHOVING
" 02 BLEEDING " 07 EDGE CR "~ 12 POLISHED AG " 17 SLIPPAGE CR
" 03 BLOCKCR " 08 JTREF.CR " 13 POTHOLE " 18 SWELL
" 04 BUMPS/SAGS " 09 LANE SH DROP " 14 RR CROSSING " 19 WEATH/RAVEL
" 05 CORRUGATION 10 LTCR ¢ 15 RUTTING
Distress Severity Distress Quantity
¢ Low ( Medium & High /& ’V 78.00 |SqM
Distress| Description Severity Q Units Add Distress |
15/RUTTING H 78.|SqM Delete Distress |
Replace Distress |
4 »
evious S Unit Next Sample Unit |
__Clse | |

Table 4-6: Output Data for Paver Software to calculate (PCI)

= Assessment Results
Network ID:  [5 NETWORK

Branch D: 1€ Branch Nan: FADRNIFA | Sestion ea:
SecfonlD: T2 | Seconlenglh G000 M |SectonWidh [1 M

Index: PCI | Date: [1/1/2014 Condition: |88  |Good Std Dev.: [8.11

35.000. [SqM

Condition Indices] Sample Dislresses\l Sample Ennditiun31 Section Extrapolated Distresses]

Condition [ndes Condition ' alue
PCI 88.

Print | Close |
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To discuss the results of the study were first mentioned road network division
(case study) to the three links and also links to the division of the sectors are as follows:
1- LINK (MEDANI — GEDARIF) has been divided into two sectors:
= MEDANI - FAO, which is 110 km in length.
= FAO - GEDARIF, which is 117 km in length.
2- LINK (GEDARIF — KASSALA) has been divided into two sectors:
= GEDARIF - KHASM EL GIRBA, which is 128 km in length.
= KHASM EL GIRBA — KASSALA, which is 75 km in length.

3- LINK (KASSALA-HAYIA) has been divided into five sectors:

KASSALA-UPARRAK, which is 70 km in length.

UPARRAK — UMADAM, which is 50 km in length.

UMADAM-DURDAIB, which is 130 km in length.

DURDAIB — ADROUT, which is 35 km in length.

ADROUT — HAY A, which is 65 km in length.

The links was conducted subdivided based on several factors are: they are uniform
in respect of traffic, environment, geometry, and pavement type and construction history.
The links was subdivided into sections which are uniform in respect of pavement
condition. For the purpose of project analysis the links, sections and unit samples was be
the same for every strategic analysis, then type and severity of pavement distress was

assessed by visual inspection.

The distress data are used to calculate the PCI for each sample unit. The PCI of the
pavement section was determined based on the PCI of the inspected sample units within

the section.
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The study was conducted the random samplings based on the distance longitudinal
5 km and width 7 m and also calculate the distance interval between each sample and
which the followed 2 km, unless there are distress in this interval, and this is noted in

data tables pavement condition index each section.

Table 4-7: Mean Value of PCI for Section (MEDANI-FAU)

Link 1D 14E Section ID 14E/2
Link Name MEDANI -GEDARIF Section Name MEDANI-FAU
Total No.of Sample Units (N) 22 Surveyed sample units 16
No. of Random Sample 16 No. of Additional 0
Sample
TOTAL LENGTH =110 Km

Sample Unit|| UNIT LOCATION| PCI of Rand. Sample | PCI of Add. Sample [Notes

1 KM 0-KM 5 80 0

2 KM7-KM 12 90 0

3 KM 14-KM19 62 0

4 KM 21-KM 26 61 0

5 KM 28-KM 33 46 0

6 KM 35-KM 40 67 0

7 KM 42-KM 47 32 0

8 KM 49-KM 54 63 0

9 KM 56-KM 61 35 0

10 KM 63-KM 68 18 0

11 KM 70-KM 75 90 0

12 KM 77-KM 82 100 0

13 KM 84-KM 89 65 0

14 KM 91-KM 96 67 0

15 KM 98-KM 103 70 0

16 KM 105-KM 110 70 0

MEAN VALUE 63.5 0

CALCULATION PCI OF SECTION

PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCI OF SECTION
63.5 0 64

RATING OF SECTI GOOD
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Table 4-8: Mean Value of PCI for Section (FAU - GEDARIF)

Link ID 14E Section ID 14E/1

Link Name MEDANI -GEDARIF Section Name FAU-GEDARIF
Total No.of Sample Units (N) 23 Surveyed sample units 16

No. of Random Sample 16 No. of Additional 0

Sample

TOTAL LENGTH =117 Km

Sample Unit|| UNIT LOCATION | PCI of Rand. Sample || PCI of Add. Sample [[Notes
1 KM 2-KM 7 99 0
2 KM 9-KM 14 80 0
3 KM 16-KM 21 89 0
4 KM 23-KM 28 81 0
5 KM 30-KM 35 67 0
6 KM 37-KM 42 68 0
7 KM 44-KM 49 49 0
8 KM 51-KM 56 56 0
9 KM 58-KM63 80 0
10 KM 65-KM 70 74 0
11 KM 72-KM 77 96 0
12 KM 79-KM 84 93 0
13 KM 86-KM 91 46 0
14 KM 93-KM 98 82 0
15 KM 100-KM 105 I 0
16 KM 107-KM 112 18
MEAN VALUE 72.2 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCIOF SECTION
72.2 0 72
RATING OF SECTI V.GOOD
SIGN
NAME ...

Table 4-9: Mean Value of PCI for Section (GEDARIF — KHASM ELGIRBA)
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Link 1D 03S1 Section ID 03S1re

. . EL GEDARIF-
Link Name GEDARIF - KASSALA Section Name KHASM EL GIRBA
Total No.of Sample Units (N) 25 Surveyed sample units 16
No. of Random Sample 16 No. of Additional 0

Sample

TOTAL LENGTH =128 Km

Sample Unit| UNIT LOCATION | PCI of Rand. Sample || PCI of Add. Sample |Notes
1 KM 3-KM8 19 0
2 KM 11KM 16 82 0
3 KM 19-KM 24 28 0
4 KM 27-KM 32 70 0
5 KM 35-KM 40 84 0
6 KM 43-KM 48 60 0
7 KM 51-KM 56 48 0
8 KM 59-KM 64 73 0
9 KM 67-KM72 90 0
10 KM 75-KM80 60 0
11 KM 83-KM88 60 0
12 KM 91-KM 96 56 0
13 KM 99-KM 104 5 0
14 KM 107-KM 112 23 0
15 KM 115-KM 120 18 0
16 KM 123-KM 128 19 0
MEAN VALUE 49.7 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCI OF SECTION
49.7 0 50
RATING OF SECTI FAIR
SIGN
NAME ...
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Table 4-10: Mean Value of PCI for Section (KHASM ELGIRBA - KASSALA)

Link ID 03s1 Section ID 03S1/1
. . KHASM EL GIRBA
Link Name GEDARIF - KASSALA Section Name - KASSALA
Total No.of Sample Units (N) 15 Surveyed sample units 10
No. of Random Sample 10 No. of Additional 0
Sample
TOTAL LENGTH=75Km
Sample Unit| UNIT LOCATION | PCI of Rand. Sample | PCI of Add. Sample |Notes
1 KM 4-KM9 32 0
2 KM11-KM 16 39 0
3 KM 18-KM23 20 0
4 KM 25-KM 30 85 0
5 KM 32-KM 37 72 0
6 KM 39-KM 44 48 0
7 KM 46-KM 51 36 0
8 KM 53-KM 58 62 0
9 KM 60-KM 65 71 0
10 KM 67-KM 72 72 0
MEAN VALUE 53.7 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCIOF SECTION
53.7 0 54
RATING OF SECTI FAIR
SIGN
NAME ...
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Table 4-11: Mean Value of PCI for Section (KASSALA - UPARRAK)

Link ID 03N2 Section ID 03N21
. . KASSALA -
Link Name KASSALA - HAYIA Section Name UPARRAK
Total No.of Sample Units (N) 14 Surveyed sample units 10
No. of Random Sample 10 No. of Additional 0
Sample
TOTAL LENGTH =70 Km
Sample Unit| UNIT LOCATION| PCI of Rand. Sample | PCI of Add. Sample |Notes
1 KM 2-KM 7 82 0
2 KM 9-KM 14 58 0
3 KM 16-KM 21 70 0
4 KM 23-KM 28 87 0
5 KM 30-KM 35 68 0
6 KM 37-KM42 71 0
7 KM44-KM49 88 0
8 KM 51-KM56 52 0
9 KM 58-KM 63 60 0
10 KM 65-KM 70 68 0
MEAN VALUE 70.4 0

CALCULATION PCI OF SECTION

PCIs= (N - A)(PCI r)/N+A(PCI a)/N

MEAN PCI RAND| MEAN PCI ADD. | PCI OF SECTION
70.4 0 70
RATING OF SECTI GOOD
SIGN
NAME ..
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Table 4-12: Mean Value of PCI for Section (UPARRAK - UMADAM)

Link ID 03N2 Section ID 03N212
. : UPARRAK -
Link Name KASSALA - HAYIA Section Name UMADAM
Total No.of Sample Units (N) 10 Surveyed sample units 7
No. of Random Sample 7 No. of Additional 0
Sample
TOTAL LENGTH =50 Km
Sample Unit| UNIT LOCATION| PCI of Rand. Sample | PCI of Add. Sample |Notes
1 KM 1-KM 6 38 0
2 KM 8-KM 13 41 0
3 KM 15-KM20 48 0
4 KM 22-KM 27 80 0
5 KM 29-KM 34 70 0
6 KM 36-KM 41 36 0
7 KM 43-KM 47 32 0
MEAN VALUE 49.3 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCIOF SECTION
49.3 0 49
RATING OF SECTI FAIR
SIGN
NAME ...,
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Table 4-13: Mean Value of PCI for Section (UMADAM - DURDAIB)

Link ID 03N2 Section ID 03N2/3

. . UMADAM -
Link Name KASSALA - HAYIA Section Name DURDAIB
Total No.of Sample Units (N) 26 Surveyed sample units 16
No. of Random Sample 16 No. of Additional 0

Sample

TOTAL LENGTH =130 Km

Sample Unit| UNIT LOCATION | PCI of Rand. Sample || PCI of Add. Sample |Notes
1 KM 6-KM 11 16 0
2 KM 14-KM 19 43 0
3 KM 22-KM27 69 0
4 KM 30-KM 35 77 0
5 KM 38-KM 43 80 0
6 KM 46-KM 51 58 0
7 KM 54-KM 59 60 0
8 KM 62-KM 67 78 0
9 KM70-KM 75 62 0
10 KM 78-KM 83 17 0
11 KM 86-KM 91 38 0
12 KM 94-KM 99 18 0
13 KM 102-KM 107 20 0
14 KM 110-KM 115 12 0
15 KM 118-KM 123 36 0
16 KM125-KM130 19 0
MEAN VALUE 43.9 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCI OF SECTION
43.9 0 44
RATING OF SECTI FAIR
SIGN
NAME ...
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Table 4-14: Mean Value of PCI for Section (DURDAIB - ADROUT)

Link 1D 03N2 Section ID 03N2/4
. . DURDAIB -
Link Name KASSALA - HAYIA Section Name ADROUT
Total No.of Sample Units (N) 7 Surveyed sample units 6
No. of Random Sample 6 No. of Additional 0
Sample
TOTAL LENGTH =35 Km
Sample Unit|| UNIT LOCATION || PCI of Rand. Sample || PCI of Add. Sample [[Notes
1 KM 0-KM 5 50 0
2 KM 6-KM 11 52 0
3 KM 12-KM 17 59 0
4 KM 18-KM 23 65 0
5 KM 24-KM 29 60 0
6 KM 30-KM 35 57 0
MEAN VALUE 57.2 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCI RAND| MEAN PCI ADD. | PCIOF SECTION
57.2 0 57
RATING OF SECTI GOOD
SIGN
NAME ...
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Table 4-15: Mean Value of PCI for Section (ADROUT - HAYIA)

Link ID 03N2 Section ID 03N2/5
Link Name KASSALA - HAYIA Section Name ADROUT - HAYIA
Total No.of Sample Units (N) 13 Surveyed sample units 8
No. of Random Sample 8 No. of Additional 0
Sample
TOTAL LENGTH =65 Km
Sample Unit| UNIT LOCATION| PCI of Rand. Sample | PCI of Add. Sample [Notes
1 KM 10-KM 15 87 0
2 KM17-KM 22 66 0
3 KM 24-KM 29 60 0
4 KM 31-KM 36 53 0
5 KM 38-KM 43 52 0
6 KM 45-KM 50 62 0
7 KM 52-KM 57 49 0
8 KM 59-KM 64 52 0
MEAN VALUE 60.1 0
CALCULATION PCI OF SECTION
PCls= (N - A)(PCI r)/N+A(PCI a)/N
MEAN PCIRAND| MEAN PCI ADD. | PCIOF SECTION
60.1 0 60
RATING OF SECTI GOOD
SIGN
NAME ...
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After identify the pavement condition index for each sector, we can apply surface
treatments appropriate for preventive maintenance, and so in order to reach to The Right
treatment, to the Right road at the Right time.

It chart following and to maintain the pavement well, and the application of appropriate
preventive maintenance at the optimum time must not less than the pavement condition

NT PRESERVATION CONCE

Original Pavement
I» 100
Excellent

Optimai Timing

T

g
B % 5 8 8

Pavement Condition Index

2 & 6 & M L M % W
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Fig 4-3: Pavement Preservation Concept
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FRAMEWORK OF TREATMENT SELECTION

Pavement Condition Index
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and preservationor treatment &
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Fig 4-4: Framework of Treatment Selection
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CHAPTER V
CONCLUSION AND RECOMMENDATIONS
5-1 CONCLUSION:

It has clearly demonstrated, that a visual survey to find a pavement condition
index and any information of the pavement, he realizes a large part of the target and is
maintaining the pavement, and provides information enables us to classify each sector
on the existing network road, as well as stored ease of information by use the software,
and easy retrieval information and studies on pavement, such as information about the
data sectors, tools and materials pavement and maintenance history.

In order to check the pavement condition index, three links were selected is part of the
national network of roads of Sudan are:

= (Wad MEDANI - GEDARIF)

= (GEDARIF - KASSALA)

= (KASSALA - HAYIA)

And visually surveyed, and then put the data collected in manual calculation equations,
as well as the use of software (micro PAVER), and then extract the rate of pavement
condition index for each sample have been selected, and then find the average of
pavement condition index for each sector,

And then placed in the tables, in order to determine which are in critical condition and
can be applied to surface treatments for preventive maintenance.

And reached that the pavement condition index for each sector should be not less than
70, in order to be treatment at the optimal time and cost effective, and choosing the right

pavement.
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And that each sector, the rate of pavement condition index less than 40, in this case ,it

would conduct Rehabilitation for this section , and use preventive maintenance is not

benefit , but here means an increase in cost and time.

EL GIRBA-KASSALA 03s1/1 15 10 75 54 FAIR
EL GIDARIF - EL GIRBA 03S1/2 25 16 128 50 FAIR
EL GEDARIF- EL FAU 14E/1 23 16 117 72 V.GOOD
WAD MEDANI - ELFAU 14E/2 22 16 110 64 GOOD
KASSALA-UPRAK 03N2/1 14 10 70 70 V.GOOD
UPRAK -UMADAM 03N2/2 10 7 50 49 FAIR
UMADAM - DURDAIB 03N2/3 26 16 130 44 FAIR
DURDAIB - ADROUT 03N2/4 7 6 35 57 GOOD
ADROUT - HAYIA 03N2/5 13 8 65 60 GOOD

e

AVERAGE PCI 52.96018
TOTAL LENGTH, KM 780

And through the table above, we conclude that all the links and sectors (case study)

showed that the pavement condition index in some sectors, the sector come out of

the process of preventive maintenance to find pavement condition index less than

55.

And so we refer to the following sectors that through the visual surveying, the more

distress were as follows, and therefore require the following preventive maintenance

treatments: -
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EL GEDARIF- EL FAU the pavement condition index that (72) very good, and the
distress was survey shoving and depression, and must be apply the preventive
maintenance treatment micro-surfacing, cape seal.

WAD MEDANI - ELFAU pavement condition index that (64) good, and the distress
was survey shoving and bumps & sags, and must be apply the preventive
maintenance treatment thin HMA overlay.

KASSALA-UPRAK the pavement condition index that (70) very good, and the
distress was survey shoving and swell, and must be apply the preventive
maintenance treatment micro-surfacing.

DURDAIB — ADROUT the pavement condition index that (57) good, and the
distress was survey polished and alligator, and must be apply the preventive
maintenance treatment fog seal , micro-surfacing, cape seal, mill & grind.
ADROUT — HAYIA the pavement condition index that (60) good, and the distress
was survey lane shoulder drop and block cracking , and must be apply the preventive

maintenance crack sealing , treatment micro-surfacing, cape seal, slurry seal,

5-2 RECOMMENDATIONS:

This study is the cornerstone in the establishment of research and studies in the

field of all kinds of the maintenance of the road network in Sudan.

And the results obtained from the study is the tip of the iceberg of the data required

in the field of road maintenance, where she was the study of preventive maintenance and

how to collect data visually and determine the pavement condition index, and then

determine the type of treatment appropriate, this is part of a national network of roads in

Sudan it was mentioned previously.
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So that should the researchers to continue research in order to collect all the

required data and it placed in the data base to make road maintenance by method

scientific away from the chaos and random, so that the roads must be in good condition

and provide of safety and comfort for its users.

Among the recommendations, which were based on the results obtained from this

study as follows:

5-2-a It should establish a maintenance department of each sector for the network

5-2-b

5-2-b

5-2-a

roads in the Sudan, and the maintenance department conduct the necessary
surveys and routine, and save the data collected and prioritize maintenance
by coordination with the National Authority for Roads, and creating software

and interest funding.

The manual should be revised and developed, it followed the National

Authority for Roads, and it interest maintenance and how to perform a visual
survey, and set up sessions and workshops for all those interested in maintenance
and training them on how data collection and analysis, as well as an annual

conference to discuss maintenance issues and Preservation on the pavement.

The study also included the pavement condition Index without consider to other
factors to pavement management system, such as the structure capacity and
should be conduct extensive studies on these factors and the effect of loads on the
road section and find solutions for it.

Should the National Authority for Roads supply the equipment needed to conduct
visual surveys on pavement distress, as well as supply the devices to measure
permanent deformations in the pavement and measure the roughness and
structural capacity for the pavement.
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5-2-b Studies should be conduct to skid resistance into the pavement as one of the pillars
of the pavement management system, as well as a comparison between the skid

resistance and the design mix by (Marshall & Super-pave System).

Finally, the interest to preventive maintenance and applied at the right time, and the right
pavement, and right treatment it has provide us the default long life, also the cost
effective and the cost for maintenance less compared with the rehabilitation, and
therefore Preservation on the pavement and thus realize the comfort and the safety of

users.
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Data Collection for Link (MADANI — ELGADARIF)



ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E |SECTION ID(14E72)...( MADANI-ELFAU)............ SAMPLE UNIT.... (Km0 ------- Km5)....cooovvvriinnn,
LINK NAME: ......(MADANI- EL-GADARIF)...............ovoovvvvvvrrrrrrrrrrrrrrrno SECTION NAME: ...( MADANI- EL-FAU)..............
SURVEYEDBY................. | N SAMPLE AREA (M)35000.....  [SHEETNO....(1).ccccco.
1-ALLIGATORCRAKING ~ 6- DEPRESSTION 11-PATCHING S
0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLIPPAGE CRACKING
3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE B SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING Al T
DISTRESS SEVERITY| QUANTITY ToTAL | Densiryes [PUPACT
VALUE
16 L 4 | 5 | 10 62 55 | 715 3625 104 4
10 M 48 48 0.14 1
6 M I ES 210 060 12
16 M 4% |35 | 15 495 | 25 | 715 358 102 1
1 H 3 3 001 0
14 H 2 2 006 0
16 H B | 5% 78 0.2 0
16 M 20 w00 | 1 190 054 1
16 L 0 | 15 40 65 019 0
6 M 2 2 001 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E ISFC"HON ID(14E)...( MADANI-EL-FAU)........... SAMPLE UNIT.... Km7 ------- Km 1)
LINK NAME: ......(MADANI- EL-GADARIF)...............cccrvvvvvvvrvrrrrrrrrrrrr. SECTION NAME: ...(MADANI- EL-FAU)...............
SURVEYEDBY................ | SAMPLE AREA (M)35000.....  [SHEETNO.....2).........
1-ALLIGATORCRAKING ~ 6- DEPRESSTION 11-PATCHING Y —
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.
3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE ggb\'gﬁGE SRS
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING DB LIS
DISTRESS SEVERITY QUANTITY ToTAL | pensiryss [PUPACT
VALUE
16 M 4% | 126 [ 15 8 175 | 15 3045 087 3
16 L B |7 90 25 | 35| % 368 105 0
16 L © a5 | u 6 805 0.3 0
16 M 4 | 60 2 5 5 | 6 845 0.24 0
1 H 1 3 4 0.01 0
10 M 2 3 16 18 06 | 8 17 0.05 0
9 M 4 3 4 7 0 | 1 5 57 0.16 0
3 H 0 | 4 60 90 0 | 3 265 0.76 5
14 H 2 3 6 1 0.03 0
14 M 4 | 2 0.07 0
16 M 0 | 9 2 0.08 0
16 H 15 15 0.04 0
4 M % | 7 32 0.09 5
10 M 18 | 10 2 30 0.09 4




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E |SECTION ID{(14E/2)...( MADANI- EL-FAU)..... SAMPLE UNIT.... (Km 14 ------- Km19)..........

LINK NAME: ......(MADANI- EL-GADARIF).......................... SECTION NAME: ...( MADANI- EL-FAU)

SURVEYEDBY................ IDATE: ..o SAMPLE AREA (M)35000.....  [SHEETNO.:...(3)...cco0......

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16.SHOVING

2-BLEEDING 7- EDGE CRACKING L2 FELIS oAk, 17-SLIPPAGE CRACKING

e e e e e

5-CORRUGATION 10-LOG-TRCR 15-RUTTING 19-WEATHERERAVELING

DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY® [/ -
9 M 10 14 9 6 10 12 6 |0 0 0 0 67 0.19 0
3 M 9 6 10 10.5 14 8 0 o 0 0 0 575 0.16 0
14 H 2 35 4 26 16 50 0 |o 0 0 0 133 0.38 18
10 M 28 3 8 2 6 0 0 |o 0 0 0 47 0.13 3
16 M 5 0 0 0 0 0 0 |o 0 0 0 5 0.01 0
3 L 6 0 0 0 0 0 0 o 0 0 0 6 0.02 0
12 H 4 2 1 8 3 4 9 |8 4 6 0 49 0.14 20
14 L 2% 0 0 0 0 0 0 |0 0 0 0 2% 0.07 0
4 M 8 25 40 30 20 3% 25 [35] 50 60 40 368 1.05 13
9 H 8 2 2 6 2 0 0 |o 0 0 0 20 0.06 0
1 M 36 | 48 0 0 0 0 0 |o 0 0 0 84 0.02 0
3 M 2% 3 20 0 0 0 0 o 0 0 0 4 0.13 0
3 H 12 | 105 35 75 175 0 0 o 0 0 0 825 0.24 2
14 M 105 | 75 0 0 0 0 0 o 0 0 0 18 0.05 0
5 M 15 0 0 0 0 0 0 |o 0 0 0 15 0.04 0
14 H % 63 0 0 0 0 0 |o 0 0 0 87 0.25 13
4 L 40 0 0 0 0 0 0 |o 0 0 0 40 0.11 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E |SECTION ID(14EN2)...(MADANI- EL-FAU)............ SAMPLE UNIT.... (Km21 ------- Km26).......ccccovvne.

LINK NAME: .....( MADANI- EL-GADARIF)........cc.ccccovvvvverrmrvreereorrreees SECTION NAME: ...( MADANI- EL-FAU..............

SURVEYEDBY................ N SAMPLE AREA (M)35000.....  [SHEETNO....(4).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING Rt Zalla S L0

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\*LAU%T

9 M 4 5 7 6 0 0 0 0 0 0 0 2 0.06 0
4 M 58 68 89 50 70 25 40 |35 45 0 0 480 1.37 10
1 L 18.6 0 0 0 0 0 0 0 0 0 0 18,6 0.05 3
16 M 5 0 0 0 0 0 0 0 0 0 0 5 0,01 0
12 H 3 5 7 4 4 0 0 0 0 0 0 23 0.07 20
14 H 105 2 16 6 245 | 525 0 0 0 0 0 1115 0.32 10
3 H 0,24 18 0 0 0 0 0 0 0 0 18 0.05 0
10 M 2 10 4 2 2 0 0 0 0 0 0 20 0.06 3
9 H 2 0 0 0 0 0 0 0 0 0 2 0.01 0
3 L 10 0 0 0 0 0 0 0 0 0 0 10 0.03 0
3 H 84 30 20 0 0 0 0 0 0 0 0 134 0.38 3
5 M 70 60 15 36 30 45 0 0 0 0 0 256 0.73 11
1 H 6 0 0 0 0 0 0 0 0 0 0 6 0.02 0
6 M 14 0 0 0 0 0 0 0 0 0 0 14 0.04 0
19 M 20 0 0 0 0 0 0 0 0 0 0 20 0.06 0
14 H 36 2 6 15 91 0 0 0 0 0 0 150 0.43 11
10 L 2 18 0 0 0 0 0 0 0 0 0 38 0.01 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

SAMPLE UNIT:... (Km28

SECTION NAME: ...( MADANI- EL-FAU)

SURVEYEDBY:................ |DATE ............................................................. SAMPLE AREA (M)35000..... |SHEET NO.(5)eeiines

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 1;:\|;\IIF|;PL'EGE CRACKING

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING 1-WEATHERSRAVELING

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% BUDACT
VALUE
9 H 7 7 7 10 5 5 7 0 0 0 0 48 0.14 0
14 H 1 175 28 15 21 6 0 0 0 0 0 88.5 0.25 16
3 H 10 24 30 16 54 12 0 0 0 0 0 146 042 3
4 M 70 25 25 65 140 9% 64 [65] 40 20 15 624 1.78 18
5 M 15 54 10 25 45 0 0 0 0 0 0 149 043 9
14 M 12 0 0 0 0 0 0 0 0 0 0 12 0.03 0
10 M 07 1 2 6 16 8 0 0 0 0 0 BT 0.10 5
3 H 16 18 24.5 30 36 15 0 0 0 0 0 139.5 0.40 3
12 H 3 7 11 4 27 17 2 |2 0 0 0 116 0.33 30
3 M 28 0 0 0 0 0 0 0 0 0 0 28 0.08 0
10 M 4 4.5 2 45 2 081 0 0 0 0 0 17.81 0.05 3
16 H 05 0 0 0 0 0 0 0 0 0 0 05 0.00 0
3 H 3b 70 105 105 10 75 0 0 0 0 0 211 0.60 4
16 M 4 15 0 0 0 0 0 0 0 0 0 19 0.05 0
14 H 20 30 70 9 0 0 0 0 0 0 0 129 037 19
6 H 24 0 0 0 0 0 0 0 0 0 0 24 0.07 11
10 M 2 1 0 0 0 0 0 0 0 0 0 3 0.01 0
9 M 7 14 0 0 0 0 0 0 0 0 0 21 0.06 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E |SECT[0N ID(14E/2)...( MADANI- EL-FAU)............. SAMPLE UNIT.... (Km35 ------- Km40)........cccovenee.

LINK NAME: .......(MADANI- EL-GADARIF).........ccoooovviriiiiaiiiiiiiiaee SECTION NAME: ...( MADANI- EL-FAU)...............

SURVEYEDBY:................ |DATE ............................................................. SAMPLE AREA (M)35000..... |SHEET NO....(6).eveeee.

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. LI

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE g:w;PLﬁGE CRACKING

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TR.CR 15-RUTTING B LE e

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% BUDACT
VALUE

3 H 84 27 14 6 6 35 0 0 0 0 0 172 0.49 3
10 M 3 3.75 3 12 8 3 0 0 0 0 0 21.95 0.06 3
9 M 5 3 2 3 2 3 7 3 4 6 7 45 0.13 0
4 M 54 150 70 10 26 25 2 |24 10 40 45 466 133 14
12 H 1 6 3 37 4 2 1 4 0 0 0 58 0.17 20
3 M 30 36 42 10 21 525 0 0 0 0 0 1915 0.55 0
3 H 9 34 5 70 105 15 0 0 0 0 0 238 0.68 5
5 M 13 0 0 0 0 0 0 0 0 0 0 13 0.04 0
9 H 5 15 20 9 2 2 10 |3 0 0 0 66 0.19 0
11 0 150 120 210 0 0 0 0 0 0 0 0 480 137 0
3 M 70 75 21 0 0 0 0 0 0 0 0 166 047 0
14 H 54 24 0 0 0 0 0 0 0 0 0 78 0.22 11
3 H 24 10.5 8 30 15 54 0 0 0 0 0 1415 0.40 2
10 M 2 07 14 0 0 0 0 0 0 0 0 4.1 0.01 0
4 M 30 0 0 0 0 0 0 0 0 0 0 30 0.09 0
9 M 7 0 0 0 0 0 0 0 0 0 0 7 0.02 0
3 H 16 0 0 0 0 0 0 0 0 0 0 16 0.05 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

LINK'ID; 14E

|SECTION ID{(14E/2)...( MADANI- EL-FAU)

SAMPLE UNIT:... (Km42

SECTION NAME: ...(MADANI- EL-FAU)..............

SKETCH:

SURVEYEDBY:........ PATE s SAMPLE AREA (M)35000..... JSHEETNO... (D)oo

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING L6.SHOVING

2-BLEEDING 7- EDGE CRACKING IZ{FELEHEANEACE 17-SLIPPAGE CRACKING

3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE oL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TRCR 15-RUTTING BB S NG

DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% |
3 H 5 28 % % ] 2] 0 Jo] o 0 B 035 3
1 0 54 | 28 | 100 0 0 0 0 o] o 0 0 | = 081 0
© H 7 B 4 5 2 2 16| o 5 3 61 0.17 2
4 H | 4 28 0 05 | 2 | 0 |o] o 0 0 | 905 026 15
10 M 9 | 28 0 0 0 0 0 o] o 0 0 37 011 3
9 M 4 3 7 2 4 7 7 4] o 8 0 52 0.5 0
14 H 1 8 2 1 B3] 5] 0 o] o 0 0 2 012 7
9 H 4 3 35 3 4 8 8 | 5] 3 2 | 0 | &5 018 0
3 H 2 | 1 2 3 “ | 0] 0 |o] o 0 0 | 9 037 3
3 H 5 | 525 | 14 05 | 3 | 70 ] 0 |o] o 0 0o | 198 057 4
i H 3 8 40 2 75 | 0 0 o] o 0 0 | 605 017 11
5 M 0 | 30 30 20 50 | 70 | 0 |o] o 0 0 | 240 069 10
3 M 0 | 175 | %0 0 0 0 0 o] o 0 o | 75 022 0
4 M 0 | 5 0 190 0 0 0 Jo] o 0 0o | o7 065 10
3 H 0 | 1925 ] 10 45 % | 0 0 o] o 0 0 | 3135 090 5
5 H %0 | 0 0 0 0 0 0 Jo] o 0 0 | a0 097 34
4 H 0 | o 0 0 0 0 0 |o] o 0 0 % 0.6 20
5 M 20 | 0 0 0 0 0 0 o] o 0 0 | a0 120 17
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID; 14E ISECTION ID{14E/2)...( MADANI-EL-FAU)........... SAMPLE UNIT.... (Km49 ------- Km54).....coovvrnnnns

LINK NAME: .......( MADANI- EL-GADARIE).........cocovvvrrerriiiiinieriiinieniens SECTION NAME. ... MADANI- EL-FAU)..............

SURVEYEDBY-......... AT SAMPLEAREA (M)35000.... JSHEETNO...().......o

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16:SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 1B-SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING -

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING IR LG

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\?AI\JSJ(ET

19 L 8 6 0 0 0 0 0 0 0 0 0 14 0.04 0
9 L 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
9 H 6 7 7 8 17 8 4 3 7 4 9 80 0.23 0
12 H 1 1 0 0 0 0 0 0 0 0 0 2 0.01 0
9 M 7 6 7 4 6 7 35 |7 4 8 0 595 0.17 0
5 M 9 117 40 40 7 20 0 0 0 0 0 301 0.86 11
4 M 5 56 14 32 31 20 60 |0 0 0 0 218 0.62 10
3 H 4 6 21 3 10 84 0 0 0 0 0 128 037 3
3 H 28 6 28 12 3 30 0 0 0 0 0 139 0.40 3
14 H 24 28 0 0 0 0 0 0 0 0 0 52 0.15 10
12 H 9 13 2 1 4 0 0 0 0 0 0 29 0.08 20
3 M 6 10 455 0 0 0 0 0 0 0 0 615 0.18 0
3 H 10 105 63 925 5 16 0 0 0 0 0 197 0.56 3
9 H 35 6 7 6 13 17 |7 35 6 0 84 0.24 0
3 H 20 2 45 75 5 225 0 0 0 0 0 129 0.37 2
5 M 20 60 60 70 30 30 0 0 0 0 0 210 0.77 12
19 M 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
3 H 70 | 1225 112 0 0 0 0 0 0 0 0 3045 087 6




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E |SFJC’HON ID(14E/2)...( MADANI- EL-FAU)............ SAMPLE UNIT.... (Km 56 ------- Km61)......ccoevnrinn.

LINK NAME: .......(MADANI- EL-GADARIF). ............ooooovrerrirrrrrarnrnnns SECTION NAME: ...(MADANI- EL-FAU)...............

SURVEYEDBY.............. | D [SAMPLE AREA (M)35000..... [SHEETNO.....(9)............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING SN

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE gEmPLﬁGE CRACKING

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING 19-WEATHERERAVELING

DISTRESS SEVERITY]| QUANTITY ToTAL | DENsITYSs |PUPACT
VALUE
3 M 5 10 0 0 0 0 0 |0 0 0 0 15 0.04 0
19 M 6 0 0 0 0 0 0 |0 0 0 0 6 0.02 0
5 L 60 60 0 0 0 0 0 |0 0 0 0 120 0.34 0
14 H 2 10 20 14 10 45 0 |0 0 0 0 60.5 0.17 10
5 M 150 80 60 0 0 0 0 |0 0 0 0 290 0.83 12
9 H 5 4 0 0 0 0 0 |0 0 0 0 9 0.03 0
3 M 7 0 0 0 0 0 0 |0 0 0 0 7 0.02 0
5 H 140 | 270 40 0 0 0 0 |0 0 0 0 450 129 35
3 H 505 | 14 525 70 875 | 10 0 |0 0 0 0 353.5 1.01 7
4 M 30 70 0 0 0 0 0 0 0 0 0 100 0.29 7
9 M 7 7 3 15 0 0 0 |0 0 0 0 32 0.09 0
3 H 63 30 91 77 77 105 0 |0 0 0 0 443 1.27 7
1 H 16 0 0 0 0 0 0 |0 0 0 0 16 0.05 12
14 H 75 30 140 6 28 3 0 |0 0 0 0 2145 0.61 21
12 H 9 3 4 2 5 7 5 |14 0 0 0 49 0.14 20
3 H 1225 | 70 80.5 245 420 | 119 0 |0 0 0 0 1057 3.02 16
14 H 8 70 14 12 4 12 0 |0 0 0 0 120 0.34 16
10 M 21 56 8 0 0 0 0 0 0 0 0 91 0.26 5
3 H 505 | 91 140 147 132 12 0 |0 0 0 0 581.5 1.66 11
3 H 140 | 175 14 45 25 0 0 |0 0 0 0 356 1.02 7
14 H 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
3 M 70 63 0 0 0 0 0 0 0 0 0 133 0.38 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E [SECTION ID(14EA2)...(maDANI- ELFAY)............ SAMPLE UNIT.... (Km 63 ------- Km68)......cooorvennn.

LINK NAME: .......(MADANI- EL-GADARIF)........coo.oovviiioiiiisrsisnisnsinne SECTION NAME: ...(MADANI- EL-FAU)..............

SURVEYEDBY................. IDATE: ..o SAMPLE AREA (M)35000..... [SHEETNO....(10).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING LT

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. e

e R o osns oL

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING 19-WEATHER&RAVELING

DISTRESS SEVERITY| QUANTITY ToTAL | DENSITYSs [PUPACT
VALUE

9 M 2 7 6 3 4 9 4 |5 4 0 0 44 0.13 0
3 M 56 175 70 25 35 30 0 |o 0 0 0 391 112 3
3 H 35 49 35 4 133 0 0 |o 0 0 0 256 0.73 4
9 H 1 7 7 10 7 7 0 o 0 0 0 49 014 0
3 H 28 28 175 35 49 21 0 o 0 0 0 1785 051 3
3 H 49 56 105 245 175 | 560 0 o 0 0 0 1190 340 17
10 M 6 45 0 0 0 0 0 |o 0 0 0 51 0.15 3
3 H 140 70 37 490 19 | 231 0 |o 0 0 0 1421 4.06 18
12 H 6 23 30 14 9 3 2 |2] 12 14 27 166 047 40
14 H 161 | 154 90 10 5 0 0 o 0 0 0 420 1.20 28
19 M 32 0 0 0 0 0 0 |o 0 0 0 32 0.09 0
3 H 798 | 33 497 819 700 0 0 o 0 0 0 3150 9.00 28
12 H 14 50 24 13 5 3 1 |o 0 0 0 110 031 30
6 H 70 0 0 0 0 0 0 o 0 0 0 70 0.20 13
3 H 1050 | 840 525 35 630 | 105 0 o 0 0 0 3185 9.10 28
6 M 30 10 0 0 0 0 0 |o 0 0 0 40 011 9
4 M 35 105 200 150 70 0 0 o 0 0 0 560 1.60 15
5 M 110 | 120 60 0 0 0 0 o 0 0 0 290 0.83 12
14 H 210 10 75 15 0.25 0 0 o 0 0 0 | 31025 0.89 18
3 H 1475 [ 10 105 40 0 0 0 [o 0 0 0 362.5 1.04 7
0 0 0 0 0 0 0 0 0 o 0 0 0 0 0.00 0
0 0 0 0 0 0 0 0 0 o 0 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E

ISFCTION ID;(14ER2). .. MADANI- EL-FAU)

SAMPLE UNIT.... (Km70

SECTION NAME:...( MADANI- ELFAU...........

SURVEYEDBY.............. IATE:...... SAMPLE AREA (M)33000.... [SHEETNO....(10).........

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 15-SHOVING

O-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 175 PPAGE CRACKING

s SLIESHOD wosoomose DO

5.CORRUGATION  10-L0G-TRCR I5-RUTTING HHEATHERGRAVELING

DUDACT!
DISTRESS SEVERITY]| QUANTITY TOTAL | DENSITY% VALUE
16 L 6.5 15 125 185 2| 35 0 10 0 0 0 11 0.32 0
16 M 3 2 15 17 10 0 0 |0 0 0 0 69 020 0
16 L 5 | U 95 25 2 10 0 |0 0 0 0 725 021 0
9 L 2 4 0 0 0 0 0 |0 0 0 0 6 0.02 0
16 H 15 6 225 5 0 0 0 [0 0 0 0 35 0.10 0
16 L 6 10 0 0 0 0 0 [0 0 0 0 16 0.05 0
12 H 5 0 0 0 0 0 0 |0 0 0 0 5 001 0
16 M 25 5 15 15 4 0 0 |0 0 0 0 26.5 0.08 0
19 M U | 10 0 0 0 0 0 |0 0 0 0 36 0.10 0
10 M 06 | 056 15 28 15 3 0 |0 0 0 0 35.16 0.10 3
5 M 30 0 0 0 0 0 0 |0 0 0 0 30 0.09 5
4 M 13 10 15 17 0 0 0 |0 0 0 0 55 0.16 0
5 L 12 0 0 0 0 0 0 |0 0 0 0 12 0.03 0
6 M 1 I 0 0 0 0 0 |0 0 0 0 14 0.04 0
0 0 0 0 0 0 0 0 0 |0 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E |SECTION IDA(14EL)...( MADANI- ELFAU)........... SAMPLE UNIT.... (Km 77 -------Km82)..........c00vvvven

LINK NAME:......( MADANI- EL-GADARIE)........cooccessvvvverrrennirrvirrennnnnn SECTION NAME: ... MADANI- EL-FAU)..............

SURVEYEDBY............... |DATE ............................................................. SAMPLE AREA (M)35000..... |SHEET NO&(12). o

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING

0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. AN

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE gg\l;\llEPLﬁGE G800

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TRCR 15-RUTTING THWEATHERSRAVELING

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\*SJCET

16 M 5 A | ub 1 9 0 0 |0 0 0 0 13 0.2 0
16 L 7 63 14 15 0 [ 1450 0 [0 0 0 0 146 0.42 0
16 H 13|25 4 9 3 0 0 |0 0 0 0 | 635 0.18 0
9 L 7 7 b 9 35 8 0 |0 0 0 0 | 405 0.12 0
10 M 9 0 0 0 0 0 0 |0 0 0 0 9 0.03 0
16 M R5 | B | U5 15 0 0 0 |0 0 0 0 90 0.26 0
16 L L |10 b 625 N[0 0 |0 0 0 0 | 1335 0.38 0
0 0 0 0 0 0 0 0 0 |0 0 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E [SECTION ID(14ER)...(mapani- ELFA........... SAMPLE UNIT:... (Km84 ------Km89)....................
LINK NAME: ......(MADANI- EL-GADARIF)..................oo..oovvvrrrerrrrer. SECTION NAME: ... ( MADANI- EL-FAU)...............
SURVEYED BY:........ccen IDATE: ..ccoooviicic e SAMPLE AREA (M)35000.....  [SHEETNO.....(13)............
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-5LIPPAGE CRACKING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG.-TRCR 15-RUTTING AL
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% D\fﬁg
14 H 5 [ 112 9 2 2 18 0o Jof o 0 0 472 0.3 7
6 M 7 15 3% 0 0 0 Jo] o 0 0 62 0.18 9
16 H 7 75 75 15 175 | 0 0 o] o 0 0 545 0.16 0
6 H 75 | 30 14 0 0 0 0 o] o 0 0 38.9 0.11 10
10 M 2 | a0 0 0 0 0 0 Jo] o 0 0 84 0.24 3
10 H 49 0 0 0 0 0 0 o] o 0 0 ) 0.14 6
16 M 5 0 0 0 0 0 0 o] o 0 0 5 0.01 0
16 H 65 4 45 55 2 | 25 0 Jo]| o 0 0 55 0.16 4
16 M 85 | 10 85 20 20 10 0 o] o 0 0 i 0.22 0
9 H 2 3 0 0 0 0 0 o] o 0 0 5 0.01 0
14 H 9 | 016 4 12 144 | 0 0 Jo| o 0 0 | 3956 0.11 7
10 M 9 | 7 24 112 0 | @ 0 o] o 0 0 588 168 11
3 H 12 | 05 0 0 0 0 0 o] o 0 0 125 0.04 0
3 M 3 4 3 0 0 0 0 Jo]| o 0 0 10 0.03 0
10 L 6 0 0 0 0 0 0 Jo] o 0 0 6 0.02 0
6 L 6 0 0 0 0 0 0 o] o 0 0 6 0.02 0
12 H 1 9 4 5 7 9 3 Jol o 0 0 49 0.14 2
0 0 0 0 0 0 0 0 0 Jo] o 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E ISFCHON ID(14E2)...( MADANI- EL-FAU)............ SAMPLE UNIT.... (Km91 ------- Km96).........cccoeuve
SECTION NAME: ...( MADANI- EL-FAU)...............
SAMPLE AREA (M)35000..... [SHEETNO.....(14)............
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING BB DS 17-SLIPPAGE CRACKING
4-BUMPS & SAGS - L -
5-CORRUGATION 10-LOG.-TRCR 15-RUTTING 19-WEATHERERAVELING
DISTRESS SEVERITY| QUANTITY TotAL | pensityes |PUPACT
VALUE
16 H 75 10.2 31 15 75 6 0 0 0 0 0 63.7 0.18 0
12 H 1 8 9 7 10 4 6 [12] 3 5 13 78 0.22 17
10 M 2 63 14 12 20 4 0 Jo] o 0 0 115 033 5
16 M 30 | 95 95 58 15 3 0 Jo] o 0 0 125 0.36 0
6 M 105 | 9 7 10 13 2 0 o] o 0 0 515 0.15 9
6 H 3 0 0 0 0 0 0 Jo] o 0 0 3 0.01 0
16 L 15 4 35 135 0 0 0 Jo] o 0 0 36 0.10 0
14 H 2 3 0.42 3 2 0 0 Jo] o 0 0 [ 104 0.03 0
6 L 10 | 56 11 15 Pl 17 0 Jo] o 0 0 79.6 0.23 4
16 M 23 | 65 11 25 15 8 0 o] o 0 0 66 0.19 0
12 H 1 2 4 7 1 14 8 18 3 0 0 58 0.17 13
10 M 0 | 2 20 2 385 | 6 0 Jo] o 0 0 | 1565 0.45 6
6 M 18 6 14 20 10 15 0 Jol o 0 0 83 0.24 9
16 H 5 35 2 5 5 75 0 Jo] o 0 0 28 0.08 0
10 M 2 | 4 2 7 0 0 Jo] o 0 0 210 0.60 7
14 M 2.1 4 6 0 0 0 0 o] o 0 0 12.1 0.03 0
16 M 115 20 25 20 5 15 0 0 0 0 0 83 0.24 0
10 M 63 | 3 0 0 0 0 0 Jo] o 0 0 9 0.28 5
3 M 2 0 0 0 0 0 0 Jo] o 0 0 2 0.01 0
6 M 3 6 0 0 0 0 0 Jo] o 0 0 9 0.03 0
0 0 0 0 0 0 0 0 0 Jo] o 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E

|SECTION ID(14E2)....( MADANI- EL-FAU)...

LINK NAME: .......(MADANI- EL-GADARIF)...

1-ALLIGATOR CRAKING  6- DEPRESSTION

11-PATCHING

16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.

T e e wone Bl

4-BUMPS & SAGS b ! 3

5-CORRUGATION 10-L0G-TRCR 15-RUTTING 19-WEATHERERAVELING

DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% VALUE
6 M 28 6 17 4 4 9.6 0 0 0 0 0 68.6 0.20 9
16 H 5 3 9.5 80 38 105 0 0 0 0 0 146 0.42 3
16 M 25 20 29.5 11 40 20 0 0 0 0 0 123 0.35 0
12 H 2 6 2 3 3 6 8 8 5 19 12 74 0.21 17
14 M 9 10 2 3 0 0 0 0 0 0 0 24 0.07 4
10 M 6 155 6 155 52.5 84 0 0 0 0 0 458.5 1.31 11
16 H 3 45 3 15.75 12 2.5 0 0 0 0 0 40.75 0.12 0
14 H 35 8 0 0 0 0 0 0 0 0 0 115 0.03 0
16 M 9.5 35 15 6 10 35 0 0 0 0 0 475 0.14 0
16 H 35 9.5 175 45 2.5 175 0 0 0 0 0 55 0.16 0
10 M 35 2 8 3 35 3 0 0 0 0 0 86 0.25 4
16 L 75 10 0 0 0 0 0 0 0 0 0 175 0.05 0
6 M 35 5 3 7 4 2 0 0 0 0 0 56 0.16 9
10 M 35 42 7 8 45 0 0 0 0 0 0 96.5 0.28 4
16 H 19 5 2.5 0 0 0 0 0 0 0 0 26.5 0.08 0
16 M 175 10 0 0 0 0 0 0 0 0 0 2715 0.08 0
6 M 3 3 2 0 0 0 0 0 0 0 0 8 0.02 0
12 H 7 0 0 0 0 0 0 0 0 0 0 7 0.02 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E |SECTION ID(14E22)...( MADANI- EL-FAU)............ SAMPLE UNIT.... (Km 105 ------- Km110).......cc.c.......

LINK NAME: .......( MADANI- EL-GADARIF)... SECTION NAME: ...( MADANI- EL-FAU).....

SURVEYED BY................ | DN SAMPLE AREA (M)35000..... [SHEETNO.....(16).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING g-JT—REFsLECTI(())N CR. 13—POTH%LE CROSSING 18-SWELL

4-BUMPS & SAGS -LANE SH. DROP 14-RAILROAD CROSSIN

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING 19-WEATHERERAVELING

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% Sl
VALUE

16 L 12 5 5 5 2.5 40 0 0 0 0 0 69.5 0.20 0
16 M 20 30 40 25 20 12 0 0 0 0 0 147 0.42 0
14 H 3 15 14 0 0 0 0 0 0 0 0 18.5 0.05 7
14 M 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
9 M 3 2 5 0 0 0 0 0 0 0 0 10 0.03 0
16 H 4 4 3 12.5 17.5 2.5 0 0 0 0 0 435 0.12 0
10 M 98 2 119 28 35 6 0 0 0 0 0 288 0.82 9
6 M 4 49 15 9 63 7 0 0 0 0 0 102.9 0.29 9
16 M 5 28 12.5 3.5 9 2.5 0 0 0 0 0 60.5 0.17 0
3 L 1.5 0 0 0 0 0 0 0 0 0 0 1.5 0.00 0
3 M 16 0 0 0 0 0 0 0 0 0 0 16 0.05 0
2 H 3 0 0 0 0 0 0 0 0 0 0 3 0.01 0
3 H 4 0 0 0 0 0 0 0 0 0 0 4 0.01 0
3 M 10 0 0 0 0 0 0 0 0 0 0 10 0.03 0
6 M 1.2 35 5 30 42 3 0 0 0 0 0 84.4 0.24 0
16 M 225 135 28 80 9 0 0 0 0 0 0 153 0.44 0
10 L 2 0.63 1 0.8 0.7 0 0 0 0 0 0 5.13 0.01 0
6 L 17 12 16 0 0 0 0 0 0 0 0 45 0.13 3
6 H 12 0 0 0 0 0 0 0 0 0 0 12 0.03 0
12 H 2 1 2 3 6 2 0 0 0 0 0 16 0.05 20
1 M 7.2 0 0 0 0 0 0 0 0 0 0 72 0.02 0
10 M 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
16 H 5 3 6 1 0 0 0 0 0 0 0 15 0.04 0
6 M 12 5.6 3 0 0 0 0 0 0 0 0 20.6 0.06 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14 [SECTION D .(14E). .o SAMPLE UNIT: . (Kin2 —reoKn )
LINK NAME:.....(MADANE- EL-GADARIF). ... v SECTION NAME: ..(EL FAU-ELGEDARIF)..........
SURVEVEDBY.............. DATE: ..ot SAMPLE AREA (M)35000.... ~ [SHEETNO.,..(1)vrv
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING SSHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 17 SLPPACE CRACKING
3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BSELL
-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION 10-L0G-TRCR 15-RUTTING THWEATHERERAVELING
DISTRESS SEVERITY, QUANTITY oraL | pengimys [PUPACT
VALUE
16 LIs 0] 5[ 5 [aow]s[olfo]oo[o[m] 1w 0
16 Ml ol @ | o o lul oo ool o]w]| w 0
16 Lo s o] s [ oo oo o] o 0
16 Moo (s us [ us [ 8] al2lof oo o fw] w 1
b H s o] o o ool ofol o oo a] o 0
b N EREEE 6 | ool ofol o o] o] u 006 0
16 Ml s [ les [ s s o ofol oo olwm] w 0
16 Ll [ 75 [ 0 [ o] ol ool oo o]m] w 0
16 Holes [w | s | 25 [ ol o ool o o] o]eas] os 0
b L s ] 6] o o ool ofol o o] o] 003 0
16 Ml o] o o ool ofol ool o]l 5] w 0
0 o [ oo o o [ ol ol olol o o] o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH
LINK ID: 14 [SECTIOND:...(4E). ... SAMPLE UNIT: . (K 9rre-K 4]
LINK NAME:.....(MADANE- EL-GADARIE).... . SECTION NAME:...(EL FAU-ELGEDARIF)..........
SURVEYEDBY:........... DATE: ..o SAMPLE AREA (M)35000....  [SHEETNO.,.(D) v
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING SSHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG,
3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE g::wszECRACK'NG
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING THWEATHERERAVELING
DISTRESS SEVERITY, QUANTITY oraL | pengimys [PUPACT
VALUE
b Ltas[olwus [ o [of]oflolfo]ofo]o[as] o 4
16 Mool 9 [ s [ sl ool oo ofwms] o 1
b L [ % [5] T e Tl ool o Tol o] o 5
16 Hlos ] a] o[ 25 [ 5] 6 ool ol o] of s 03 2
16 L s [es| 5 1 o [ sl ool o of o Jws] o 0
16 M s o] o s [ 7 ofol o o]olws] w 0
16 Mol s [es | 75 [ s [ 5 [ o o] o[ o] o fuws] o 0
16 Ll s ] 5[ e [s] 7T olol oo o]wm] o 0
b Wl s [ o] o o ool ofol o[ o]o]® 02 13
16 Hlus o] 5 [ s [ s ol ofol o folo]wn 01 0
0 o [ oo o o ool oTlol o o] o] o 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14 [SECTIONID:....(14E/0).. SAMPLE UNIT:... (K 16------Km2l)................

LINK NAME: ......( MADANI- EL-GADARIF). ... oo SECTION NAME: .. EL FAU-ELGEDARIF).............

SURVEYEDBY.............. DATE: ..ooereseeseeseseesseeesesensesseees SAMPLE AREA (M)35000....  ISHEETNO....3)..vrveo

1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17.5LIPPAGE CRACKING

3-BLOCK CRACKING S-JT-REFSLECTI(C))N CR 13-POTH%LE . SWELL

4-BUMPS & SAGS -LANE SH. DROP 14-RAILROAD CROSSIN

5. CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERGRAVELING

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\%g
6 M| & [1m2] 6 3 7196 0 0] 0 0 | 0 [ 2336 07 9
16 L lulw]l [ o] 25 0o [of o 0 | o0 [ s 02 0
16 M ] 5] 1 g Jus[ ] o o] o 0 | 0 [ w5 02 0
14 M 1 | o 0 0 o [ o] o o] o 0o [ o | 1 00 0
16 Hl 2] 5 5 5 0] o o] o o [ o [ 01 0
16 L[ oo |4 | 25 B | 0] o o [o] o 0 | o [ aws 06 0
16 T IENEEEES 5 [ 5] % | o [o] o 0 [ o0 | ws 03 0
6 L [« 0 0 o [ o[ o o] o 0 [ o[ @ 01 4
16 L | 30 [o5] ns 7 (25 5 o [o] o 0 | o [ s 04 0
10 M 2 | o 0 0 o [ o] o o] o 0o [ o | 2 00 0
6 M 3 | o 0 0 o [ o] o o] o o [ o | 3 00 0
16 M | o |5 ] 75 0 o [ o[ o o] o o [ o [ 01 0
16 L [w]2o] s 10 o [ oo o] o o [ o [ s 01 0
0 0 0 | o 0 0 o [ o[ o o] o o [ o[ o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E [SECTIOND....(4E)......o.ooooo SAMPLE UNIT... (K 23——Km28)..................

LINK NAME:.......(MADANI- EL-GADARIF).........coveviiiiaiiiiinciiasicnnn SECTION NAME: ...( EL FAU -ELGEDARIF)..............

SURVEYED BY:..........oo.. DATE: .....ocovovveeesesseseeeeereeessssseessssssesese e SAMPLE AREA (M)35000.....  [SHEETNO.:...(4)...ccovvo

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

e A T A o1

5-CORRUGATION 10-LOG-TRCR 15-RUTTING 1-WEATHERERAVELING

DUDACT
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% VALUE

16 L 9 75 95 10 425 13 0 0 0 0 0 915 0.3 0
16 H 175 8 8.5 16 23 22 0 0 0 0 0 9% 0.3 2
16 M 10 10 15 35 8 10 0 0 0 0 0 43 0.1 0
10 M 2 0 0 0 0 0 0 0 0 0 0 2 0.0 0
14 H 13 0 0 0 0 0 0 0 0 0 0 1.3 0.0 0
2 H 0 0 0 0| 0] 0 [o] o 0 | 0 | 1 00 0
16 H 6 35 4 6.5 8.4 11 0 0 0 0 0 70.9 0.2 0
16 M 25 16.8 13 23 225 67.5 0 0 0 0 0 1453 0.4 0
16 H 6 12 12 225 20 15 0 0 0 0 0 875 0.3 2
6 L 125 | 105 12 7 105 0 0 0 0 0 0 417 0.1 4
16 L 15 225 8 15 0 0 0 0 0 0 0 53 0.2 0
6 H 28 42 0 0 0 0 0 0 0 0 0 32.2 0.1 12
6 M | 55| 6 | 4« 4 24 | 56 ] 0 |0] o 0 | 0 | %6 03 4
16 M 715 | 225 5 175 225 13 0 0 0 0 0 158 0.5 1
6 M | 10 | o 0 0 0| 0] 0 o] o 0| 0 [ w 00 0
16 H 5 10 0 0 0 0 0 0 0 0 0 15 0.0 0
12 M 0 0 0 0 0 0 0 0 0 0 1 0.0 0
16 M | 10 | 0 0 0 0| 0] 0 o] o 0] 0 [ w 00 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E [SECTION ID:....(14B/1)..cccccoovocoscc e, SAMPLE UNIT.... (Km30-------Km35)...................

LINK NAME: ...... (MADANI- EL-GADARIF)........ccooviviiiieiiiiiiiiiiicecnns SECTION NAME: ...( EL FAU -ELGEDARIF)...............

SURVEYED BY................. IDATE: .. oeiiiiiteecie e SAMPLE AREA (M):35000.....  (SHEETNO.:...(5).......c0....

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 6-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17:SEIPI\3/,IA’\(13E CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING A E AL

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% Dubl-iens
VALUE
16 H 45 7 6.5 6.5 5 4 0 0 0 0 0 335 0.1 0
16 L 19 11 5 10.5 6 12 0 0 0 0 0 63.5 0.2 0
10 M 1.2 5 14 6 2 2 0 0 0 0 0 30.2 0.1 3
12 H 2 1 3 0 0 0 0 0 0 0 0 6 0.0 0
16 M 20 125 75 2.5 17 75 0 0 0 0 0 67 0.2 0
6 M 14.4 15 4 74 10 8 0 0 0 0 0 1254 0.4 9
16 M 325 11 4 225 40 215 0 0 0 0 0 1375 0.4 0
6 L 7 9 9.8 12 0 0 0 0 0 0 0 378 0.1 0
16 H 30 7 7 35 125 6.5 0 0 0 0 0 98 0.3 2
11 0 20 0 0 0 0 0 0 0 0 0 0 20 0.1 0
6 L 9 11.2 28.8 21 10 0 0 0 0 0 0 80 0.2 4
10 M 14 6 6 3 6 6 0 0 0 0 0 41 0.1 3
6 H 90 224 33 18 25.2 8 0 0 0 0 0 398.2 11 17
1 L 10.8 6 0 0 0 0 0 0 0 0 0 16.8 0.0 0
1 H 30 9 0 0 0 0 0 0 0 0 0 39 0.1 12
16 H 25 175 22 175 25 9 0 0 0 0 0 935 0.3 2
1 M 225 9 0 0 0 0 0 0 0 0 0 315 0.1 7
6 H 7 7 5 7 10 0 0 0 0 0 0 36 0.1 12
6 M 8 40 5 0 0 0 0 0 0 0 0 53 0.2 8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E [SECTION IDx.....(14E/]).....ooooooooooooeoorronen [SAMPLE UNIT... (Km37 -——-Km42)..................

LINK NAME: .......( MADANI- EL-GADARIF)......0..o....oooooooooooonnns SECTION NAME: ...( EL FAU -ELGEDARIF)..............

SURVEYED BY:................ DATE: .. .oovooooveooeeeoeeee oo |SAMPLE AREA (M)35000....  [SHEETNO.:..(6)..-....

1-ALLIGATOR CRAKING _ 6- DEPRESSTION 11-PATCHING 16.SHOVING

2-BLEEDING 7- EDGE CRACKING A2 FOIEIHI0EACE: 17-SLIPPAGE CRACKING

i BN e oL

5-CORRUGATION 10-LOG-TRCR 15-RUTTING 19-WEATHER&RAVELING

DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\*L’ECET

16 M 85 6 125 75 2 | 715 0 Jo] o 0 0 64 02 0
16 L 5 | 145 25 10 0 0 0 o] o 0 0 32 0.1 0
1 L 24 | 42 48 0 0 0 0o o] o 0 0 114 0.0 0
16 H 165 | 10 75 5 10 | 125 | 0 |0 o 0 0 615 02 0
10 M 12 | 225 6 15 6 06 0 o] o 0 0 | 2835 0.1 3
9 L 11 2 5 0 0 0 0 o] o 0 0 18 0.1 0
6 H 5 15 17 4 12 10 0 o] o 0 0 63 02 13
1 M 2.4 0 0 0 0 0 0o o] o 0 0 24 0.0 0
6 M 9 8 4 18 39 30 0 o] o 0 0 108 03 8
16 M 6 | 135 15 6 25 | 10 0 o] o 0 0 53 02 0
9 H 7 0 0 0 0 0 0 |0 o 0 0 7 0.0 0
9 M 4 6 0 0 0 0 o] o 0 0 10 0.0 0
10 M 10 35 3 3 2 | 15 0o o] o 0 0 735 0.2 4
6 H 3% 16 18 3 6 8 0 o] o 0 0 36 02 13
6 M 7 16 6 17 60 6 0 o] o 0 0 112 03 8
16 M 5 75 225 5 45 80 0 o] o 0 0 165 05 1
10 M 2 2 0.96 0 0 0 0 o] o 0 0 4.96 0.0 0
6 H 12 9 30 5 4 0 0o o] o 0 0 60 02 13
12 H 1 0 0 0 0 0 0 o] o 0 0 1 0.0 0
6 M 6 20 45 0 0 0 0 o] o 0 0 305 0.1 8
16 M 80 10 0 0 0 0 0 |0 o 0 0 9 03 0
0 0 0 0 0 0 0 0 0 o] o 0 0 0 0.0 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E ISECTION ID......(14E/1) [SAMPLE UNIT:... (Km44 ------- Km49)..........ooo.

LINK NAME: ....__(MADANI- EL-GADARIF).. ...

SURVEYEDBY............... DATE:. ... eee e SAMPLE AREA (M)35000.....  |SHEETNO...(7).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING IZFOEIREDEAGE, 17-SLIPPAGE CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE lS-SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING BAREAIMAERARAELINE

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% DUz
VALUE
6 H 38 54 40 39 18 12 0 |o 0 0 0 201 057 17
12 M 1 0 0 0 0 0 0 0 0 0 0 1 0.00 0
3 M 525 | 16 4 7 10 75 0 |o 0 0 0 107 0.31 0
6 M 15 1 20 3 5 8 0 0 0 0 0 52 0.15 8
1 M 16.2 0 0 0 0 0 0 0 0 0 16.2 0.05 0
16 M 15 | 15 215 215 115 | 125 0 |o 0 0 0 | 1055 0.30 0
9 M 3 11 7 14 11 3 1| 7 4 10 87 0.25 0
10 M 3.25 1 1 4 70 1.5 0 0 0 0 0 80.75 0.23 4
1 M 2 | 42 3 9 108 | 36 0 o 0 0 0 426 0.12 7
6 L 45 % 4 0 0 0 0 |o 0 0 0 83 0.24 5
6 M 8.8 99 9 7 18 25 0 0 0 0 0 166.8 0.48 9
6 H 16 50 6 6 4 1 0 o 0 0 0 104 0.30 15
16 L 6 8 65 0 0 0 0 |o 0 0 0 205 0.06 0
6 M 16 6 4 195 27 20 20 0 0 0 0 1125 0.32 9
14 M 0.15 0 0 0 0 0 0 0 0 0 0 0.15 0.00 0
1 M 126 | 225 54 54 48 | 325 0 |o 0 0 0 175 0.50 15
12 H 3 1 0 0 0 0 |o 0 0 0 6 0.02 0
[} M 40 7 40 3 15.6 15 0 0 0 0 0 120.6 0.34 9
6 H 24 1 20 20 7 14 0 o 0 0 0 97 0.28 15
16 H 7 10 20 9 10 9 0 |o 0 0 0 151 0.43 3
10 M 2 45 21 0 0 0 0 0 0 0 0 275 0.08 3
1 M 15 21 9 12 0 0 0 o 0 0 0 46.2 0.13 7
6 H 5 20 105 10 0 0 0 |o 0 0 0 455 0.13 7
16 M 75 62.5 36 0 0 0 0 0 0 0 0 106 0.30 0
6 M 15 8 7 0 0 0 0 0 0 0 0 30 0.09 9
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E [SECTION ID-......(14E/1)... [SAMPLE UNIT:... (Km 51
[ SECTION NAME. ...( EL FAU -ELGEDARIF)...
|SAMPLE AREA (M)35000.....  |SHEETNO.:...(8)....r........

T-ALLIGATOR CRAKING _ 6- DEPRESSTION 1L.PATCHING 5.SHOVING

2-BLEEDING 7- EDGE CRACKING IO RIREDE/AEE 17-SLIPPAGE CRACKING

o CE T SO & "t

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING RS RA SN

DISTRESS SEVERITY| QUANTITY TOTAL | DENsITY% |PUPACT
VALUE

6 M i3 7 5 5 2 12 0 o 0 0 0 o1 03 9
9 M 13 5 8 3 3 15 20 |2 2 13 10 95 03 0
9 L 5 2 5 3 13 5 2 3| 13 2 3 60 02 0
16 M 23 21 8 25 9 85 0 o 0 0 0 72 0.2 0
1 H 14 9 39 0 0 0 0 o 0 0 0 62 0.2 7
3 L 2 | 15 0 0 0 0 0 o 0 0 0 235 01 0
3 M 15 | 14 0 0 0 0 0 o 0 0 0 155 0.0 0
1 M 6 6 6 15 48 12 0 o 0 0 0 298 01 7
16 M 25 | 15 15 125 15 | 175 0 o 0 0 0 975 03 0
16 L 45 6 65 25 0 0 0 o 0 0 0 4 01 0
6 M 6 75 28 119 3 9.1 0 o 0 0 0 5.5 0.2 9
6 H 18 52 24 2 0 0 0 o 0 0 0 74.4 0.2 4
9 L 1 15 3 0 0 0 0 o 0 0 0 19 01 0
6 M 2% 0 0 0 0 0 0 o 0 0 0 2 01 8
16 M 5| 385 5 i1 275 | 415 0 o 0 0 0| 1845 05 1
10 M 28 35 12 49 0 0 0 | o 0 0 0 124 04 7
6 M 10 7 3 3 0 0 0 o 0 0 0 2 01 9
6 H 3 0 0 0 0 0 0 o 0 0 0 3 0.0 0
1 M 10 | 132 | 498 102 21 39 0 o 0 0 0 | 1432 04 4
16 H 9 5 0 0 0 0 0 o 0 0 0 14 0.0 0
4 M 35 0 0 0 0 0 0 | o 0 0 0 S 01 4
9 M 17 15 5 0 0 0 0 o 0 0 0 37 01 0
9 H 10 0 0 0 0 0 0 o 0 0 0 10 0.0 0
12 M 3 2 0 0 0 0 0 o 0 0 0 5 0.0 0
16 M 20 | 225 25 10 15 0 0 o 0 0 0 925 03 0
1 M 6 0 0 0 0 0 0 | o 0 0 0 6 0.0 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E [SECTION ID:.... (4B, SAMPLE UNIT:... (Km 58 ------- Km63)........cc..o.....

LINK NAME: ...... (MADANI- EL-GADARIF).............cooovveerrrerrerrrrnrene SECTION NAME: ...( EL FAU -ELGEDARIF)...............

SURVEYEDBY................ DATE: ......oovvoooeoreeeseeeeeeeseeseessseeeeneseeeesennes SAMPLE AREA (M)35000.....  [SHEETNO.....(9).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. L e

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE i;:\l;\IIEPLﬁGE i

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TRCR 15-RUTTING AL IS

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% PUDACT
VALUE
1 H 255 0 0 0 0 0 0 |0 0 0 0 255 0.1 12
16 H 7 5 10 10 85 0 0 0 0 0 0 40.5 0.1 0
9 M 15 5 0 0 0 0 0 |0 0 0 0 20 0.1 0
16 M 95 115 25 175 17 6.5 0 0 0 0 0 276 08 2
2 M 8 0 0 0 0 0 0 |0 0 0 0 8 0.0 0
6 M 3 14 0 0 0 0 0 0 0 0 0 17 0.0 0
16 M 10 | 385 | 135 125 85 25 0 |0 0 0 0 108 03 0
9 L 105 126 4 35 49 0 0 0 0 0 0 357 10 0
6 M 2 4 3 28 5 5 0 |0 0 0 0 47 0.1 9
16 L 10 45 10 10 35 20 0 0 0 0 0 58 0.2 0
14 L 3 0 0 0 0 0 0 |0 0 0 0 3 0.0 0
16 M 225 34 20 16.5 135 6 0 0 0 0 0 1125 03 0
16 L 35 10 175 2 15 0 0 |0 0 0 0 66 0.2 0
1 M 28 0 0 0 0 0 0 0 0 0 0 28 0.1 7
16 M 3 50 45 175 05 | 2 0 |0 0 0 0 176 05 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID; 14E [SECTION ID:.....(I4E/1)...o oo [SAMPLE UNIT..... (Km 65 ------- Km70).......coccocov....
SECTION NAME: ...( EL FAU -ELGEDARIF).

SURVEYED BY................. DATE:.........coovmrimereeseseossessessessesessnnnnnenns SAMPLE AREA (M)35000.....  [SHEETNO.....(10)............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING LI EDE A, 17-SLIPPAGE CRACKING

e gk Mkbowwe 2w

5-CORRUGATION 10-LOG.-TRCR 15-RUTTING 19-WEATHERERAVELING

DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% | '

3 M 2 0 0 0 0 0 0 Jo 0 0 0 2 0.0 0
3 L 5 0 0 0 0 0 0 Jo 0 0 0 5 0.0 0
16 M 55 2 75 45 50 % 0 Jo 0 0 0 2045 0.6 1
16 H 80 2 16 154 1 15 0 |o 0 0 0 159.4 05 3
16 L 6 5 75 75 35 0 0 Jo 0 0 0 295 01 0
16 M 75 9% 49 34 68 | 225 0 Jo 0 0 0 277 08 2
9 L 3 25 4 0 0 0 0 |o 0 0 0 B 01 0
16 M 36 40 10 % 75 3 0 Jo 0 0 0 209 0.6 1
9 M 3 12 3% 5 7 3% 5 Jo 0 0 0 102 03 0
16 M 10 | 140 15 2 100 | 435 0 |o 0 0 0 330.5 09 2
16 M 10 91 6 63 0 0 0 Jo 0 0 0 170 05 1
16 H 145 | 75 35 0 0 0 0 Jo 0 0 0 255 01 0
16 M 50 2 165 65 25 100 0 |o 0 0 0 2185 038 2
6 M 28 30 2 3 2 8 0 o 0 0 0 86.8 0.2 9
1 M 18 30 6 21 18 0 0 Jo 0 0 0 93 03 12
16 M 35 75 70 35 0 0 0 |o 0 0 0 1475 04 0
6 M 90 0 0 0 0 0 0 Jo 0 0 0 90 03 9
6 H 50 0 0 0 0 0 0 Jo 0 0 0 50 01 0
0 0 0 0 0 0 0 0 0 |o 0 0 0 0 0.0 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 14E [secTioN D.....(HEN).....o SAMPLEUNI... (Km 2 ~=--Km 7).

LINK NAME:......( MADANI- EL-GADARIE).... v SECTION NAME: .. ELFAU -ELGEDARIF)............

SURVEYEDBY.............. DATE: st SAMPLE AREA (M)35000....  [SHEETNO.:..(11)..........

1-ALLIGATOR CRAKING ~6- DEPRESSTION 11-PATCHING 5SHOVING

)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLPPACE CRACKING

3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BSELL

1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING '

5-CORRUGATION 10-.0G-TRCR 15-RUTTING [ WEATHERGRAVELING

DISTRESS SEVERITY, QUANTITY roraL | pesiryes [PUOACT
VALUE
9 THIERERE 5 [ s]oJofol o JoJofw 02 0
16 M s [u] o] 25 [ sl ofJol o] o]olmn 02 0
16 L fula] 0 o ol ol oJol o Jo]o] s 00 0
16 Mol [ e | s s ool o o] o] w 05 1
16 HERERN o ol ol ool ol oo« 01 )
b THERERE o ol ol ool o Jolo] u 01 )
16 M s [ [ 60 [ 5 ool ool o] o] o] m 13 3
1 M s o] o o ol ol ool o J ool s 004 0
0 o ool o o ol ol oJol o Jolo]o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 14E [SECTIONID:.... (14E/1)...cco SAMPLE UNIT:.. (Km 79 K 84).........coo.....

LINK NAME: .......(MADANI- EL-GADARIF).........oooovivieicieiiiiiiiiens SECTION NAME: ...( EL FAU -ELGEDARIF)...............

SURVEYED BY................. DATE:. ..ot SAMPLE AREA (M)35000.....  [SHEETNO.....(12)............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE ) 8: SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING (LA SRR

DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% VALUE
16 M 15 20 115 75 18 4 0 0 0 0 0 76 022 0
3 L 35 0 0 0 0 0 0 0 0 0 35 001 0
9 L 11 4 45 3 6 10 6 10 6 10 9 795 0.23 0
9 M 21 20 0 0 0 0 0 0 0 0 0 41 012 0
16 M 10 135 165 95 9 10 0 0 0 0 0 68.5 0.20 0
16 M 4 75 15 35 40 20 0 0 0 0 0 1215 0.35 0
16 L 8 0 0 0 0 0 0 0 0 0 0 8 0.02 0
10 M 10 2 12 0 0 0 0 0 0 0 0 132 0.04 0
1 H 9 0 0 0 0 0 0 0 0 0 0 9 003 0
M 12 6 9 0 0 0 0 0 0 0 0 21 0.08 7
6 M 3 0 0 0 0 0 0 0 0 0 0 3 001 0
M 4 0 0 0 0 0 0 0 0 0 0 4 0.01 0

16 H 2 0 0 0 0 0 0 0 0 0 0 2 0,01 0
16 M 20 35 15 0 0 0 0 0 0 0 0 70 0.20 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E [SECTION ID......(14E/1) [SAMPLE UNIT.... (Km 86 ------- KmOl).........co........
SURVEYED BY................ DATE: ...ttt ISAMPLE AREA (M)35000.....  [SHEETNO.:...(13)............
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 6.SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17: SEP;’:&E CRACKING
3-BLOCK CRACKING S-JT-REFSLECTI(())N CR. 13-POTH%LE CROSSING e
4-BUMPS & SAGS -LANE SH. DROP 14-RAILROAD CROSSIN
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING T WEAGERARAENNE
DUDACT!
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% | ' C
1 M 48 3.6 24 3 6 10.2 0 0 0 0 30 0.09 7
3 M 35 2 28 12 21 3 0 0 0 0 0 101 0.29 0
9 M 3 5 1 5 3 4 9 [15 5 11 20 81 023 0
6 M 4 8 25 3 3 3 0 0 0 0 0 235 0.07 9
3 M 15 6 49 7 6 35 0 0 0 0 0 1045 030 0
9 L 5 0 0 0 0 0 0 0 0 0 0 5 0.01 0
14 M 4 4 2 14 3 2 0 0 0 0 0 29 0.08 5
3 L 15 | 054 0 0 0 0 0 0 0 0 0 2.04 0.01 0
1 H 10 8 32 56 18 18 0 0 0 0 0 125.8 036 20
3 M 75 24 2 36 4 0 0 0 0 0 0 735 021 0
16 M 10 5 0 0 0 0 0 0 0 0 0 15 0.04 0
14 H 76 1 0 0 0 0 0 0 0 0 0 77 0.22 13
16 L 6.5 0 0 0 0 0 0 0 0 0 0 6.5 0.02 0
1 M 54 3 30 84 48 30 0 0 0 0 0 249 071 19
6 H 8 12 12 0 0 0 0 0 0 0 0 32 0.09 12
11 0 2 0 0 0 0 0 0 0 0 0 0 2 0.01 0
12 H 1 2 3 0 0 0 0 0 0 0 0 6 0.02 0
6 M 30 10 8 3 14 5 0 0 0 0 0 70 0.20 1
10 M 12 12 12 6 6 8 0 0 0 0 0 56 0.16 3
1 M 28 27 3 15 45 15 0 0 0 0 0 133 038 14
1 H 10 7 0 0 0 0 0 0 0 0 0 17 0.05 12
3 M 75 0 0 0 0 0 0 0 0 0 0 75 0.02 0
10 L 2 136 15 0.28 0 0 0 0 0 0 0 5.14 0.01 0
9 M 3 0 0 0 0 0 0 0 0 0 0 3 0.01 0
10 M 3 18 0 0 0 0 0 0 0 0 0 48 0.01 0
6 M 175 0 0 0 0 0 0 0 0 0 0 17,5 0.05 9
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 14E SAMPLE UNIT:... (Km 93 ------ KM O98)...vovvvrirnaes
LINK NAME:....... SECTION NAME: ...( EL FAU -ELGEDARIF). .............
SURVEYED BY:. DATE:.. ISAM]’LE AREA (M)35000.....  [SHEET NO.....(14)...
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 6.SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17: S'I:'IP;%E P
4-BUMPS & SAGS - ! -
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING EEATERARAEUNE
DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% |° ' r
14 H 10 1 0 0 0 0 0 0 0 0 0 11 0.03 0
16 M 12,5 5 375 25 125 0 0 0 0 0 0 925 0.26 0
10 M 20 10 10 6 3 12 0 0 0 0 0 61 0.17 4
6 M 16 1 10 14 2 24 0 0 0 0 0 67 0.19 9
14 M 30 2 05 24 0 0 0 0 0 0 0 56.5 0.16 8
11 0 6 175 0 0 0 0 0 0 0 0 0 235 0.07 0
12 H 2 1 0 0 0 0 0 0 0 0 0 3 0.01 0
3 M 2 21 0 0 0 0 0 0 0 0 0 23 0.07 0
6 M 3 10 14 3 8 0 0 0 0 0 0 38 0.11 9
10 M 45 8 0 0 0 0 0 0 0 0 0 12,5 0.04 0
6 M 15 5 15 35 14 16 0 0 0 0 0 100 0.29 9
16 M 85 9 175 10 95 19 0 0 0 0 0 735 021 0
6 L 10 0 0 0 0 0 0 0 0 0 10 0.03 0
16 H 13 0 0 0 0 0 0 0 0 0 0 13 0.04 0
16 M 42 4 18 255 25 10 0 0 0 0 0 1245 036 0
3 M 6 03 9 35 45 6 0 0 0 0 0 60.8 0.17 0
1 M 10 0 0 0 0 0 0 0 0 0 0 10 0.03 0
16 M 15 10 75 6.5 7 75 0 0 0 0 0 53.5 0.5 0
3 M 1 5 0.64 15 15 2 0 0 0 0 0 25.14 0.07 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK'ID: 14E

ISECTION ID:...(I4E/1)..o o

SURVEYEDBY................. DATE:.......cocoiiiiiieceiec e SAMPLE AREA (M)35000.....  [SHEETNO.....(15).............
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING BB
. [oupact
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% VALUE
9 M 8 3 3 12 15 0 0 0 0 0 0 41 0.12 0
3 L 1 322 1 5 35 0 0 0 0 0 0 45.22 013 0
9 L 9 0 0 0 0 0 0 0 0 0 0 9 0.03 0
1 0 196 0 0 0 0 0 0 0 0 0 0 19 0.56 0
1 L 2.25 0 0 0 0 0 0 0 0 0 0 2.5 0.01 0
3 M 6 3 0 0 0 0 0 0 0 0 0 9 0.03 0
6 M 75 0 0 0 0 0 0 0 0 0 0 15 0.02 0
16 L 20 15 0 0 0 0 0 0 0 0 0 35 0.10 0
16 L 85 100 36 80 25 30 0 0 0 0 0 2195 0.80 0
12 H 1 0 0 0 0 0 0 0 0 0 0 1 0.00 0
16 M 50 4 15 45 5 0 0 0 0 0 0 119 0.34 0
6 H 30 0 0 0 0 0 0 0 0 0 0 30 0.09 13
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATASHEET KETCH
LINK D: 4E SECTION Dt () SAMPLEUNIT... (K107 K 2
[INKNAME.....(MADANEEL-GADARIE. ... SECTION NAME: . ( L FAU -ELGEDARF)........
SURVEYEDBY............ DATE: .. SAMPLEAREA (M)3SU0.... ~[SHEETNO.(1).........
1-ALLIGATOR CRAKING - DEPRESSTION 11-PATCHING BSOIIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, -
BBLOCK CRACKING ~ S-TTREFLECTION CR. 13P0THOLE 18-SWELL
LBUMPSESAGS  SHLANESH.DROP 14-RAILROAD CROSSING '
GOORRUGATION  10-L0G-TRCR 15.RUTTING FHEATERGRAVELIG
DISTRESS ~~ ISEVERITY QUANTITY Tora | ey [PACT
VALUE
16 M lalm] o o Twlolofololololm] w |3
1 Hlmlw] o o Jololofoef o] ololm] w |3
1 Mo o [ o Jololofol ol ololwm] oot [
0 o Jo ol o] o Jolololol o ool o] w o




Data Collection for Link (ELGADARIF - KASSALA)



ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:035L. SECTION Dt (03512 SAMPLEUNIT... (K3 K. e
LINK NAME:....( GEDARI-KASSALA). ..o ECTION NAME....(EL GEDARIF-KHASM EL GIRBA)
SURVEVEDBY............. DATE: o SAMPLE AREA (MI3S000.... ~[SHEETNO... (1)
1-ALLIGATOR CRAKING ~6- DEPRESSTION 1L-PATCHING OUG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 1 LPPACE CRACKING
3BLOCK CRACKING ~ 8-T-REFLECTION CR. 13POTHOLE B
LBUNPS&SAGS  -LANESH.DROP 14-RAILROAD CROSSING
GCORRUGATION  10-L0G-TRCR {5RUTTING (HNEATHERGRAVELING
DISTRESS  |SEVERITY QUANTITY orad | oevmes PO
VALLE
1 Mo [os [ e [ ooe [aes [ams ]l o o] o [ o o Juwse] us | &
1 Ho [ oo | oo [ ooes [ ames [ oo [ o] o Jo] o [ o o oo wse | n
10 Ml ol ol o Jolol ool oJolole] w ] o
9 M lw o] ol o Jolol ool oJololw] w | o
1 Hlwlo] o o JoloJololololo]lan] m |o
b Mo sl ol ol o Jolol ool ool olumw] w ]
2 Hlolol o o JoloJolol oJololal] w |2
0 o folo] o o Joloolol o lofo]of m | o
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH,
LINK ID:0351. SECTION It (035121 SAMPLEUNIL... (K 1=K 6]
LINK NAME:....( GEDARTF-RASSALA) .o SECTION NAME:...(EL GEDARIF-KFASM EL GIRBA.
SURVEVEDBY............ DATE, e SAMPLE AREA (M)35000.... ~[SHEETNO: (D)o
[-ALLIGATOR CRAKING ~6- DEPRESSTION 11-PATCHING OUIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, PR CRACKIG
3BLOCK CRACKING  8-JT-REFLECTION CR 13POTHOLE BSIAL
LBUMPS&SAGS  O-LANESH.DROP 14-RAILROAD CROSSING
GCORRUGATION  10-LOG-TRCR 15RUTTING LAlE T
DISTRESS  |SEVERITY QUANTITY rora | oevss [PUPACT
VALUE
14 vl s o [oJolofJoloJololmw] o |
g v lw ol o o JTolololel ool olm] o 0
1 Mmool o o Tolol ool ool oln] u 5
0 o [ o lo o[ o ol ol olol ol o]o] o] w 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:0351 ISECTION ID...(03812)..... SAMPLEUNIT.... (Km 19--———-Km24)..............
LINK NAME:.....( GEDARIF-KASSALA)......eocorororcoror oo SECTION NAME: ... EL GEDARIF-KHASM EL GIRBA)...
SURVEYEDBY............ DATE: ..o SAMPLE AREA (M)35000....  [SHEETNO.....3)...oo.....
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 1SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
v oI wmoocose POV
4-BUMPS & SAGS - . .
5-CORRUGATION 10-L0G-TRCR 15-RUTTING 19-WEATHERSRAVELING
DISTRESS SEVERITY, QUANTITY TOTAL | DENSITY® D\;m?
1 M| [e | o 0 o [ ol oo o of o] 04 10
14 Mo L8 [sos5 | 85 [ 505 [ o] o ool o | of ofaws 11 13
1 Ho[uss [ooos | 245 | 13 o6 13 o Jo[ o [ o[ o Just] 32 11
9 T EAERNEE 0 o [ o Lo Jol o [ o o] om 57 19
6 T EHEREE g s o[ ool o[ o o]0 14 9
6 H [ea ] o 0 0 o Lol ofol o[ o] of]awus 02 13
10 H o] o 0 0 ool ool o o] o] © 00 0
9 T EREK 0 0 o ol oJol o [ o o] = 01 3
1 Ho| o2 Jwa] o 0 o [ ol o Jol o [ o] o] 04 2
1 H ] o 0 0 o ol oJol o [ o] o] w 00 0
1 M 9 | o 0 0 ool oJol o o] o] v 00 0
16 Mmoo 0 0 o ol oJol o [ o o] u 00 0
0 0 0 | o 0 0 o Lol ofol o[ o] o] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID:0351 [SECTION ID-...O3812). o SAMPLE UNIT:... (K 2T-------Km32)....rcrreo
LINK NAME: ... GEDARIF-KASSALA)........oe oo SECTION NAME: . ( EL GEDARIF-KHASM EL GIRBA).
SURVEYEDBY.............. DATE: .eeoeosesesesseesoseoseeseeesssn SAMPLE AREA (M)35000....  [SHEETNO....(4)..........
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-5LIPPAGE CRACKING.
4-BUMPS & SAGS g | :
5. CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERERAVELING
DISTRESS SEVERITY, QUANTITY ToraL | pensirves [PUACT
VALUE
9 M [ 307 [ 45 | 40 [ 0 0 0 0] 0 ] 0] 0] 43 8
b M {mas|as| o 0 0 [ o [ o Jo] o [ o] o o] s 8
9 L [ o ]o 0 0 0o [ ol ofo]l o T ol o] a 01 0
1 M |5 [e6s | 0 0 o [ o[ o Jo] o [ o o Jaun] o 17
b L [0 0 0 o [ o[ o fol o [ o] o] 9 00 0
1 H | 46 [ 55 ] o 0 0 [ o [ o Jol o T o] ofeu 02 8
1 T EREK 0 0 o [ ol ofo]l o T ol o] w 01 5
3 H 1| o 0 0 o ol ofol o T ol o]t 00 0
b H [ 2095 ] 0 0 0 0 [ o [ o Jol o [ o] o | os 06 15
9 H | 60 [ 0 0 0 o [ ol ofo]l o T ol o] e 02 3
12 H 1] o 0 0 o [ ol ofol o T ol o]t 00 0
0 0 0 [ o 0 0 o T ol ool 0o T ol o] 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

SAMPLE AREA (M)35000....  [SHEETNO:..(5).....
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING ESHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 7 SLPPAGE CRACKING
3.BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE B
1-BUMPS & SAGS -LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING TWEATHERGRAVELING
DISTRESS SEVERITY, QUANTITY To7AL | onsmves JPUDACT
VALUE
g Hlwl[2] o 0 oo ool ool o] w 00 0
1 H s [ o] o 0 o o ool o o] o] s 00 0
14 M | % | 0| o 0 o [ o ool o [ o o] = 02 b
16 M Jes | 0| o 0 o [ o ool o [ ol ofes]| w 4
16 L [3%s5] 0] o 0 o [ o ool o [ ol o]s]| o 0
1 M| o] o 0 o [ o ool o o o] = 01 5
1 W [ss | 0 | o 0 o [ o [ ool o [ o] o ws| 03 1
g L [ [o] o 0 o [ o oJol o Jol o] e 02 0
3 L [afo] o 0 o [ o ool o oo 2 01 0
g M | o] o 0 o [ o ool o o] o] e 20 5
6 M [ws] 0 | o 0 o [ o [ ool o [ o] o wms] o5 8
0 o oo o 0 o [ ol ool o ol o] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH;
LINK ID: 0351 [SECTIOND:....O3812)..... SAMPLEUNIT... K43 -——-Km48)...........
LINK NAME:......( GEDARIF-KASSALA). ... SECTION NAME: .. EL GEDARIF-KHASM EL GIRBA)...
SURVEYEDBY......... DATE: oo SAMPLE AREA ()35000....  [SHEETNO.:..(6).......
1-ALLIGATOR CRAKING ~6- DEPRESSTION 11-PATCHING SSHOVING
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE BSNELL
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION 10-L0G-TRCR 15-RUTTING IHWEATHERERAVELING
DISTRESS SEVERITY, QUANTITY To7AL | oensimves [PUPACT
VALUE
1 M [oe5]625] 375 12 [ 0] o] ool o o] o0 [sews] 23 5
1 M oo o 0 o [ ol ool o o] o] 2 01 5
g T IERERRE 0 o [ o [ ool o oo Jus] u 10
1 0 [wm o] o 0 o [ ol o Jol o [ o] o] um 05 0
9 L |6 [o] o 0 o [ ol o Jol o [ o] o] s 00 0
9 H [l o ] o 0 o o oJo] o oo 06 4
U H [wss] o | o 0 o [ o [ o ol o [ o o [ms] s 0
16 M [ alo] o 0 o [ ol oJol o o] o] 2 01 8
8 Hl 7o o 0 o [ ol o Jol o oo 7 00 0
0 o oo o 0 o [ oo Jol o ool o 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 0351 SECTION ID:....(038112).svvvvvvvevecvevssssessssssssnnens SAMPLE UNIT... (K51 ---+---Km $6).........00000000
LINK NAME:....( GEDARTE-KASSALA). ..o SECTION NAME:...(EL GEDARIF-KHASM EL GIRBA)
SURVEYEDBY................ DATE.........ccoovvvviiiennninriiennessssiessssssssnnens SAMPLE AREA (M)35000.....  JSHEETNO.....(7)...0vvvvvve
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING JESHOVING
)-BLEEDING 1- EDGE CRACKING 12-POLISHEDE AGG, 17-SLPPAGE CRACKING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE JBSWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING BB HEELE
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\;J ADLAUCET
16 M 20 | MW | 11 48 0 0 0 |0 0 0 0 909 2,60 15
9 M W |18 0 0 0 0 0 |0 0 0 0 507 145 1
12 M 58 0 0 0 0 0 0 |0 0 0 0 58 0.17 5
16 H 160 | 425 | 4085 139 0 0 0 |0 0 0 0 750 214 P
12 H 1 2 0 0 0 0 0 |0 0 0 0 Al 0.08 il
9 H 18 | 67 0 0 0 0 0 |0 0 0 0 249 0.71 b
U M 49 | 305 | M 0 0 0 0 |0 0 0 0 | 1044 298 29
16 L 1“5 1 0 0 0 0 0 0 |0 0 0 0 | 145 0.04 0
0 0 0 0 0 0 0 0 0 |0 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID:0351 [SECTION ID-..(O381).....o SAMPLEUNTT.... Km 39 ----—-Km64).............
LINK NAME:......( GEDARIF-KASSALA)...o.oo oo SECTION NAME:...(EL GEDARIF-KHASM EL GIRBA)
SURVEYEDBY............... DATEL s SAMPLE AREA (M)35000...  [SHEETNO....(8)..r....
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING SHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17' SLPPACE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE 13: SUELL
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION 10-L0G-TRCR 15-RUTTING I9WEATHERGRAVELING
DISTRESS SEVERITY QUANTITY TorAL | Densirves [PUPACT
VALUE
1 L ool o 0 ool ofol o Jofol]o 003 0
9 L | s [ 7] s 0 o o ool o [ o o fwms]| s 0
1 0 [ m [em [ o 0 o [ o [ o fol o [T o] o fuws| s 1
1 H o [ o] o 0 o [ o [ ool o [ o o] 003 0
9 Mo [ o] o 0 o [ o [ o fol o [ o[ o] ou 0
14 M s o] o 0 o [ o [ ool o [ o o | e 2
18 M a2 o] o 0 o [ o [ o fol o [ o] o] 001 0
9 H s [ o] o 0 o [ o[ ofol o [ o o] m 022 3
1 H a5 [ o [ o 0 o [ o [ o fol o [ oo us| ou 7
16 M s o] o 0 o [ o [ o fol o [ oo ox 5
0 o oo o 0 o o[ ool o [ oo o 000 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH.

NG D 0L SECTION D 03912) oo SAVPLEUNTE,. K67k
INKNAVE.....(GEDARFKASSALY), .o SECTONNAME ..( L GEDARF-KHASM ELGIRBA).
SIRVEYEDBY:... JDATE. o SANPLEAREA (M350~ SHEETNO:.0).......
1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING SHOVING
)-BLEEDING 1- EDGE CRACKING 12-POLISHEDE AGG. 17.3LPPACE CRACKING
3-BLOCK CRACKING ~ B-JT-REFLECTION CR. 13-POTHOLE L
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
b-CORRUGATION 10-L0G-TRCR 15-RUTTING B ete bl
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% BT
VALUE
1?2 H 14 0 0 0 0 0 0 (0] O 0 0 14 004 0
9 M Ml #H 0 0 0 0 0 (0] O 0 0 9 026 0
1 Mo I05 1] 0 0 0 0 0 0 (0] O 0 0 | 1705 049 10
9 L 075 | 0 0 0 0 0 0 (0] O 0 0 | 675 019 0
12 L 2 0 0 0 0 0 0 (0] O 0 0 2 i 0
0 0 0 0 0 0 0 0 0 10 0 0 0 0 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH.
LINK ID:0351 TSECTION I 038 1).oooe SAMPLEUNIT,.. (Km 75 ——Km80) oo
TINK NAME: ... GEDARIF-KASSALA) oo SECTION NAME: .. EL GEDARIF-KHASM EL GIRBA)
SURVEYEDBY............. DATE e SAMPLE AREA (M)3500... [SHEETNO..(10).........
I-ALLIGATOR CRAKING _6- DEPRESSTION 11-PATCHING
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. iggfggﬁ‘i RACKING
3BLOCK CRACKING  8JT-REFLECTION CR. 13-POTHOLE iy
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION 10-L0G-TRCR 15-RUTTING HABIERAE YN
—Touoact
DISTRESS SEVERITY QUANTITY rorac [ oewsiryss [ %%
7 L 2] 0] o 0 ] 0] 0] ool 0] o] ol 2]l e 2
1 H % | 21 o 0 o0 0] 0ol 0 o] ol ® [ ou 0
10 M | 6 |69 ] 0 0 1 o0 ] 0] 0ol 0 ] o] 02| o 0
3 M| 525 | 67 | 0 0 1 o0 ] 0] 0 o] 0 ] 0] 0 e o ;
16 H [0 [w | o 0 o0 0] 0ol 0 o] 0o |m]| ix 0
16 M 5 | & | o 0 o0 0] 0ol 0] o] 0o m [ T
2 M s | 0] o 0 1o 0] 0ol 0 o] ol & [ oo 1
1 M 9 [ 0] o 0 o 0] 0o 0 ] o] o 003 0
g M| 65 | 125 | % 0 o0 0] ool 0 o] o lm | o 0
11 0 w0 o 0 o0 0] 0ol 0 ] o] 0w oo 0
1 L7 0] o 0 o0 0] ool 0 o] ol 7| w2 2
m M 265 0 | 0 0 1 o0 ] 0] 0ol 0 | o] 0 |z on T
16 L [ ] 0] o 0 1o 0] ool 0 ] o] ol & e 0
0 o o o o 0 o 0] 0ol 0 ] o] oo 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:0351 [SECTION D .. 0381, SAMPLE UNT...(Km83 ~———Km8S)...........

LINK NAME:.... GEDARIE-KASSALA). ... SECTION NAME:...( EL GEDARIF-KHASM EL GIRBA)...

SURVEYEDBY............. DATE: e SAMPLE AREA (V)35000... ~{SHEETNO....(11)..........

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING SOV

)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 175 PACE CRACKING

-BUMP -LANE SH. -

5-CORRUGATION 10-L0G-TRCR 15-RUTTING T WEATHERGRAVELING
DISTRESS SEVERITY, QUANTITY rora | oewsimyes [PUPACT

VALUE
16 L [as] o] 0 o [ oo ool o JoJoJus] o 0
g M s s | e | 35 [ o[ o[ ool o [ o o] w | 13 1
11 0 Jws| o [ o o [ ol o ool o JoloJws]| s 0
16 M s o | o o [ o[ o ool o J o] oJuws] o 4
1 M e[ o] o o [ o[ o[ ool o [ o] o] os 17
12 H s o] o o ol o ool o Jol ol ®] o 20
1 M 3o o o [ ol o ool o Jololm] ou 19
3 M |05 0] o o [ ol o ool o J ol olems] 1w 5
10 M s o | o o [ o[ o ool o T ol oJuws]| o 0
1 H e[ o] o o ol ol ool o Jololwe [ 1
0 o [ oo o o ol ol oJol o Jol o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH

LINK ID:0351 [SECTIOND:....0381)..... SAMPLEUNIT-... Km91 ----Km96)......c.c...

[INK NAME:.....( GEDARIF-KASSALA)... v SECTION NAME:...( EL GEDARIF-KHASM EL GIRBA)...

SURVEYEDBY............. DATE: .t SAMPLE AREA (M)35000... ~ [SHEETNO...(12)..........

1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING SHOVING

)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLPPACE CRACKING

3.BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE BSELL

1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING TWEATHERGRAVELING
DISTRESS SEVERITY QUANTITY roraL | oensimy [PURACT

VALUE

16 Mo [wsas] s | o [wo[a] ool o [ofo]wl] o 15
1 Moo o o [ oJolofel o JoJo]lwm ] w 20
1 Hls]o] o o [ oJolofoel o JoJo]»n ] w 20
9 Mo s s s [ [ oo ool o [ o] o] 1
1 L funs] o [ o o [ ol ol ool o[ o] o Jums] 33 18
2 M o] o] o o [ oJoJlofol o JoJo]os] o 0
16 H [es] o] o o [ oJ ol ofol oo o]ms] ox 19
1 M st o] o o [ oJolofol o J ool ] os B
0 o oo o o ool oTfol o [ o] o] o 000 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:0351 SECTION 1Dt (03812 SAMPLEUNIT... (K 99 K 14} ..o
LINK NAME: ... GEDARIF-KASSALAL . v SECTION NAME: . EL GEDARIF-KHASM EL GIRBA)...
SURVEYEDBY:............ DATE: . SAMPLE AREA (M)35000.... ~ [SHEETNO.:. (13}
1-ALLIGATOR CRAKING - DEPRESSTION 11-PATCHING SOV
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 115 PPACE CRACKIG
3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BIELL
LBUMPS&SAGS  -LANESH.DROP 14-RAILROAD CROSSING
5. CORRUGATION 10-L0G-TRCR 15-RUTTING THIEATHERGRAVELING
DISTRESS  [SEVERITY QUANTITY orAL | pensimys [PUPACT
VALUE
1 IR o oo ool oo oa|[ us [ 4
3 Mo 3w o] s [ s o [ o ool o Joolwn]| we | w
1 Mo s e s [ o [o o] ool o oo lw] wm |
1 Hl o8] o o oo lofol o folol®] ot | n
3 Ho oo Toses | 2630 [ asms [ oo | o [ o Jof o [ o] o Joms] wa | 4
1 Ho [ws s | & [ ol ol ofol ool olw] 2w | w
1 NI o ol ol ool oo o oaw]| 58 [ =
10 Mo Jus (6] w2 [ 63 oo ool o [ o] o]ww] oy | w
2 HEIERE o ol ol ool oo o] ]| w 3
0 o [ o o] o o ol ol ool ool o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH
LINK ID: 0351 [SECTON ID....03812).......oo SAMPLEUNIT.... K 07 ——Kan 112).....oooonr
LINK NAME:.....( GEDARIE-KASSALA).. oo SECTION NAME:...(EL GEDARIF-KHASM EL GIRBA)...
SURVEYEDBY............. DATE: .. SAMPLE AREA (M)35000.... ~[SHEETNO.:.(14)..cv.
1-ALLIGATOR CRAKING _ - DEPRESSTION 11-PATCHING 5 SHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 7 SLPPAGE CRACKING
eomy G v D
5-CORRUGATION 10-L0G-TRCR 15-RUTTING IHWEATHERGRAVELING
DISTRESS  [SEVERITY QUANTITY Tora | oewsimyes [PUPACT
VALUE
9 M | 505] 0] 0 0 ] 0] 0] o0Jo] 0] o0]o]ss]| o 0
1 M |88 |48 1@ | 198 | 0 | 0 ] 0 Jo] 0 | 0 | 0 |me4| a6 |
3 M | w05 [235] w4 | s | 0 | 0 ] 0 Jo] o | o | o |%ms| ws | B
T | ¢ | o | 3 0 | 0| o0 ool o o] o] % | o | n
1 Ho | |1 e | 0 | 0] o ool o o o] o | %
10 M | % | %7 | %4 | @1 | 55| 8 | 0 Jo| 0 | 0| 0 |®wi| 0% | w
1 M| 15 | 58| 0 0 | 0| oo o] o | oo |wB| ¢ | &
3 H| & | 5] 0 0 | 0| 0] ool o oo || w |u
0 0 [0 | 0] o 0 | 0 | o0 ool o o] o] 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 0351 [secTioN D .. 03812)........o SAMPLEUNIT:... K 115 KM 120).. e

LINK NAME:.....(GEDARIE-KASSALA)..... v SECTION NAME:.. (EL GEDARIF-KHASM EL GIRBA)...

SURVEYEDBY.............. DATE: e SAMPLE AREA (M3S000.... ~ [SHEETNO...()..........

1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING S SHOVIG

0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 5L BPAGE CRACKIG

3.BLOCK CRACKING  8-JT-REFLECTION CR. 13:POTHOLE Bl

1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING '

5-CORRUGATION 10-L0G-TRCR 15-RUTTING [EWEATHERGRAVELING

DISTRESS  [SEVERITY QUANTITY roraL | oewsimys [PUPACT
VALUE
3 M [ss [ems] sus [ 55 [0 [ o[ ool o[ of o [sws] no |
1 Mo Jme ] s | e | 7o Twe] o [ o Jol o [ oo me] ws | w
3 Hop o {om] o [oss [ o[ o ool oo oam] we [ =
1 Ho [ ssJos] s | o Tol ol ool ool olwm] 1 | w
1 Hls 5] s 0 [ ol ol ool ool ol ] o | o
9 M w7 ] o o Jo ol ool o o] olu ] ox 0
10 M| 2 | ® o [ ol ol ool o[ o] o fan] oo 5
14 Mmoo o] o o Jo ol ool ol o] o]um] 3 | &
1 H fso] o] o 0 ol ol ool ool olwo] 50 |
0 o [ oo o 0 ol ol ool o Jolo] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 0351 ISECT[ON DDz (03S102). i SAMPLE UNIT.... (Km 123 ------- Km128)......cocvvevins

LINK NAME: .....( GEDARIF-KASSALA).........ccoec oo SECTION NAME: ..( EL GEDARIF-KHASM EL GIRBA)...

SURVEYED BY................. DATE:.......c..oiviiieieieceecee e SAMPLE AREA (M)35000.....  {[SHEETNO.....(16).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE ] 8: SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING AL SN

DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% Ll
VALUE

1 M 2602 | 102 114.6 264 132 | 516 144 (888 135 156 | 187.2 | 16354 4.67 38
3 M 1316 | 11875| 5005 1225 875 | 1211 | 896 |[977| 881 164.5 0 9233 26.38 21
11 0 21 0 0 0 0 0 0 0 0 0 0 21 0.08 0
1 H 77 | 2036 | 2989 82.8 2938 | 138 8 |0 0 0 0 868.9 248 40
12 H 12 14 4 2 8 0 0 0 0 0 0 40 0.11 20
9 M 21 595 134 3 0 0 0 0 0 0 0 2175 0.62 1
10 L 12 0 0 0 0 0 0 0 0 0 0 12 0.00 0
10 M 88 | 4075 | 2555 71 262 | 4744 | 105 (44 0 0 0 170.74 0.49 20
9 H 39 0 0 0 0 0 0 0 0 0 0 39 011 3
6 M 100 0 0 0 0 0 0 0 0 0 0 100 0.29 8
3 H 3395 | 1676.5| 700 0 0 0 0 0 0 0 0 2116 7.76 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0

aa




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH
LINK 1D:0351 [sEcTION D381 SAMPLE UNIT. . (K14 K9},
LINKNAME ... GEDARIF-KASSALA). oo SECTION NAME: . ( KHASM EL GIRBA- KASSALA)
SURVEYEDBY............. DATE: e SAMPLE AREA (M)35000.... ~[SHEETNO.:..(1)....
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING SOUIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, oL PPACE CRACKING
e e
5.CORRUGATION  10-LOG-TRCR 15-RUTTING [ WEATHERERAVELING
DISTRESS  [SEVERITY QUANTITY rorac | pensirys [PUOACT
VALUE
1 Ho[ 24 ] % | 2 | 815 | 135 | 1504] 16 |28] 20 | 2 [ 62| oe| s | @
3 Mo Jusms| & | w | @ | ue | w0 | w [ e | o |aws| ms | an | a
9 M 1055 [ 785 | 695 | 60 | w0 | o | o Jo] o0 | o |ws)] e | 2@ )
2 H o[ s 05| o | o o] ool o o |®s]ul| o |2
9 Ho a5 w | % | o [ oo ool o [0 Jws]m]| o 3
1 M| % 2] 8 | 12 | 0| 5 [ s o] 8| o [maloses| 6 |
10 M | 105 [1052] 0% | 225 | w1 | 1wss | oo [5] B4 | 0 |wws) e | 0m | 3
3 Ho|os [ | ms [as [ o o o Jof o [ o [wms]ze| 16 | 55
9 L |2 o] o 0 oo ool o Jo] 2] ¢ m 0
0 o [ oo o o ool ool o Tol o] o] 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID:0351 GECTION D% (381 SAMPLEUNIE.... Km ----K 6.
LINK NAME: ... GEDARIE-KASSALA). .. SECTION NAME: . KHASM EL GIRBA- KASSALA)
SURVEYEDBY............. DATE: s GAMPLE AREA (M)35000.... ~ [SHEETNO:...(0).......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, ﬁm’l\'ﬁ RACKILG
3BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BIELL
LBUMPSESAGS  S-LANESH.DROP 14-RAILROAD CROSSING
5.CORRUGATION ~ 10L0G.-TRCR 15-RUTTING THEATHERGRAVELING
DISTRESS ~ [SEVERITY QUANTITY ora | oensirvsp [PUPACT
VALUE
3 Ho s (o] e | e o] ues [ 20 {3 a5 [ [ o Juose [ s [ 60
10 Mo Juss a3 s [ 7 [ ar [ws el s [R5 0 [mel] o | oa
1 Hl s lol o] 5 [a]olofo] oJololmwm] o |
9 Hlu ol al o Jololofo] ool ool 3
1 HoJas] o] o o [ ool ofol o loloJus] o | on
9 M [as] o] o o [ ool ool ool olas] o 0
b M e o] o o ol olofoel o Jololel] o 8
0 o [ oo o o oo lofol ool o] o] ow 0

bb



ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 0351

[SECTIONID.....(0381/1)........

SAMPLE UNIT.... (Km 18

LINK NAME:......( GEDARIF-KASSALA)

SECTION NAME: ...(KHASM EL GIRBA- KASSALA)

SURVEYEDBY................. DATE:........oooviviiiiiceii e SAMPLE AREA (M)35000.....  [SHEETNO.:...(3).......c...
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 1SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
- CORRUGATION 10-L0G-TRCR 15-RUTTING T WEATHERGRAVELING
DUDACT
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% VALUE
10 M 4952 | 3369 | 483 151 344 | 4205 0 0 0 0 0 358.96 1.0 28
3 M 350 0 0 0 0 0 0 0 0 0 0 350 1.0 0
12 H 16 11 0 0 0 0 0 0 0 0 0 21 0.1 20
6 M 85.3 24 0 0 0 0 0 0 0 0 0 109.3 03 8
7 H 128 0 0 0 0 0 0 0 0 0 0 128 00 0
3 H 3451 | 1799 1988 805 0 0 0 0 0 0 0 8043 230 44
9 H 7 56.5 0 0 0 0 0 0 0 0 0 63.5 02 3
1 H 66 0 0 0 0 0 0 0 0 0 0 66 02 17
16 H 600 | 522 650 50 0 0 0 0 0 0 0 1822 52 39
16 M 1047 | 795 0 0 0 0 0 0 0 0 0 1126.5 32 20
2 H 70 0 0 0 0 0 0 0 0 0 0 70 02 2
16 L 75 0 0 0 0 0 0 0 0 0 0 75 02 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATASHEET SKETCH:
LINK D:035L ECTION ID: (031 )vrrrrre SAMPLENIT. . (Km 25K 30}
LINK NAME:....( GEDARIF-RASSALA) .o SECTION NAME: . ( KHASM EL GIRBA- KASSALA)
SURVEYEDBY:........... DATE: .o SAMPLE AREA (V)350.... ~SHEETNO .. (4)...
1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING -
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 1 SUPPACE CRACKING
3BLOCK CRACKING  8-TT-REFLECTION CR 13-POTHOLE 18' ELL
LBUMPS&SAGS  O-LANESH.DROP 14-RAILROAD CROSSING '
GCORRUGATION  10-LOG-TRCR 15-RUTTING FHIEATHERGRAVELIG
DISTRESS ~ |SEVERITY| QUANTITY ro7aL | pensimys [PUOACT
VALUE
16 M wlml e 3 JTololoJoJoJololuw] w b
9 M [w ] o o o fo ool ool o]lw] w 0
b THERERE 0 [ ool ool ool o]y 00 0
16 Hlw | o] o o oo ool ool o]lw] w |u
2 Hlt]o] o o [ ool ool ool o]t 00 0
) Hlalo] o o {ofoofol o ololael| wu )
0 0 oo o 0 ool ofol o o]0 o 00 0

cC




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

OKETCH:

LINK ID:035 SECTION DD (0311 SAMPLEONIT... K 32K 3.
LINK NAME:....( GEDARIF-KASSALA). ... SECTION NAME:...(KHASM EL GIRBA- KASSALA)
SURVEYEDBY............ DATE: .. SAMPLE AREA (M)3500....  [SHEETNO...(5)rrrrn
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING BSHOVIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 1S LPACE CRACKIC
3BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BIEL
LBUMPS&SAGS  9-LANE SH.DROP 14-RAILROAD CROSSING '
GCORRUGATION  10-L0G-TRCR {5-RUTTING HWEATHERGRAVELING
DISTRESS  [SEVERITY QUANTITY rora | oewsir [PUOACT
VALUE
9 L Ju]o] o o [ ool ofoloJo]o]u] 0
9 M| e {5 15 | o | o [ o | o Jo o [ o] o [eus| 18 ]
16 L oo o o [ of ol ool o Jololu] w 0
3 M o5 ] 6 | s | s {rws] o [ o Jol o [o o e ws b
1 HEEEEEE IR ER AT 0
3 BEAEAN o [ o [ o[ o ol o [ o] o ] a 3
1 L fm] o] o o ool ool o Jol o] 03 5
0 o oo o o [ o J ol ool o JTo] o] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK D035 SECTION 1D (0311)rrrs SAMPLEUNIT: . (K39 K)o
LINK NAME:....( GEDARIF-KASSALA). ..o SECTION NAME:...(KHASM EL GIRBA- KASSALA)
SURVEYEDBY............ DATE: .. SAMPLE AREA (M)3500....  [SHEETNO.. . (6}
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING BSHOVIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17.SLIPP G CRACKING
3BLOCK CRACKING  6-JT-REFLECTION CR 13-POTHOLE 18:SWELL
LBUMPS&SAGS  9-LANE SH.DROP 14-RAILROAD CROSSING
GCORRUGATION  10-L0G-TRCR {5-RUTTING [HWEATHERERAVELING
DISTRESS ~ [SEVERITY QUANTITY rora | oewsirs [PUOACT
VALUE
1 M| [ ] ote [ 10 6] 84| 66 [137] 54 [ e | 0 [rme] 50 |
3 M o5 |t | s | e [ | o [ ws [o] o [ o] o [mms| ws | w
9 Mol e ® [ o oo ool o oo w]| 0 0
10 H Jar [ o] o o [ ool ool o Jololw] w 0
9 Hls o] o o ool ool o Jol o w ]| w 3
1 Lfse s o] o ol ol ool o o] ouwa] o 5
9 L s o] o o [ ool ool o Jol o] w 0
1 Hlw]o] o o ool ool o Jololw]| 03 19
0 o oo o o [ ool ool o JTo] o] o 00 0

dd




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 0351 [SECTIOND:...(O31/0)..... SAMPLEUNIT... (Ki 46 K51,
LINK NAME:.....( GEDARIF-KASSALA). ..o SECTION NAME:...( KHASM EL GIRBA- KASSALA)
SURVEYEDBY.............. DATE: ..ottt SAMPLE AREA (V)35000.... ~ [SHEETNO:..(T).coo..
1-ALLIGATOR CRAKING 6 DEPRESSTION 11-PATCHING SSHOVING
)-BLEEDING 7-EDGE CRACKING 12-POLISHEDE AGG. 17 SLPPACE CRACKING
1-BUMPS & SAGS -LANE SH, .
5.CORRUGATION 10-L0G-TRCR 15-RUTTING THWEATHERGRAVELING
DISTRESS SEVERITY QUANTITY To7AL | pengiryss [PUPACT
VALUE
9 H @] 7] 0 0 0] 0] ool o] oo] ® 014 3
9 M|l & o [ ol ool o o o]wm | 1 4
1 M Jwra [ e8] 16 | 134 [ 42 [ o2 [wsfwe] o [ o [ o [mea] s 18
3 M 2030 {18 | asa | 200 [ oo [aona| o Jo] o [ o | o [emes| mw |
16 M2 o] o 0 o [ o oJol o [ o] o] 003 0
3 L] o] o 0 o ol ool o JoJolw] w 0
8 H o] o] o 0 o [ o[ ool o ool n 009 7
1 Ho w233 | o0 | 365 [aes] s [ o Jo o [ o | o [mm2] 4w 50
3 H [wo] o] o 0 o [ o[ o Jol o [ o] o luwmw] 2w 15
18 H [a ] 0] o 0 o [ o [ ool o [ o] oo oo 0
0 o [ oo o 0 o [ o[ ool o Jo o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 0351 [SECTION ID:...O381/D)......c SAMPLEUNIT. . Km 53 K 38)...cee
LINK NAME:......( GEDARTF-KASSALA)... e SECTION NAME:...( KHASM EL GIRBA- KASSALA)
SURVEYEDBY.............. DATE: e SAMPLE AREA (M)35000....  [SHEETNO.:..(8)..vv.
1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING SHOVING
)-BLEEDING 7-EDGE CRACKING 12-POLISHEDE AGG.
3-BLOCK CRACKING  8-JT-REFLECTION CR, 13-POTHOLE g:g;'/iiﬁGECRACK'NG
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION 10-L0G-TRCR 15-RUTTING THWEATHERGRAVELING
DISTRESS SEVERITY, QUANTITY oraL | oensimyss [PUPACT
VALUE
1 L [ 556 [wa] o 0 o[ ol ool o oo lme] o g
3 L Jwes] o | o 0 o [ ol ool o J o] oJuws] w 0
1 M| 138 [ a6 ] wt 0 o [ o[ ool o [ o o Jwa] 2m 3
3 M| s75 | 169 | 45 0 o [ o[ o ol o [ o o Juss] 7w 1
9 L lw]of] o 0 o [ ol ool o [ o] o] v 005 0
1 Hl e o] o 0 o [ o[ ool o [ o] o] 4 001 0
10 M Jos | o] o 0 o ol ool o [ ol oJos] ow 0
1 H s [ o] o 0 o [ ol ool o J ool % 010 1
g M Jw] o] o 0 ool ool o JoJolmw] o 0
0 o oo o 0 o ol ool o ool o 000 0

ee




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

OKETCH:

LINK D051 SECTION D 03511 SANPLEONTE. K0 K)o
LINK NAE...{GEDARIEKASSALA) ..o SECTION NAME.( KFASMEL GIRBA- KASSALA)
SURVEVEDBY:....co DB SANPLE AREA M)3500....~ [SHEETNO:. 0.
1-ALLIGATOR CRAKING ~6- DEPRESSTION 1LPATCHING -
IBLEEDING T-EDGE CRACKING {POLISHEDE AGG, S
VBLOCK CRACKING  T-REFLECTION R HPOTHOLE Sl
LRUMPSESAGS  OHLANESH DROP 11-RAILROAD CROSSING
CCORUBATION 10L0G-TRCR [5RUTTING HEATHGAELIG
DSTRESS  [SevRITY QuANTITY TOTAL | DENGITYS D\mcg
1 wfufos] m [ ow JusTm ool o Jofolm] 3w [o
g mles o] o o Jofololef ool o] wm o
1 Llw{ol o] o Tolololololololm] w |
1 H{m o] o o Jolololefofololm] w |
0 o Jolol ol o fololololofofofo] m |o
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 0351 |SECHON 1D (03SI/D). s SAMPLE UNIT.... (Km 67 ------- | GO/
LINK NAME. ......( GEDARIF-KASSALA)........oovvvvvrrivrriisnisnirinions SECTION NAME: ...(KHASM EL GIRBA- KASSALA)
SURVEYEDBY................ DATE:.......ooooiieiiiiiiessssss e SAMPLE AREA (M)35000.....  [SHEETNO.....(10).............
1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE JBSWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING R B
. [puoact
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% VALLE
8 H 17 0 0 0 0 0 0 10 0 0 0 17 0.05 I
8 M 5 0 0 0 0 0 0 10 0 0 0 5 0.01 0
I L 16 0 0 0 0 0 0 10 0 0 0 16 0.05 0
2 M 4 | 815 0 0 0 0 0 |10 0 0 0 3255 0.93 2
12 H 1 0 0 0 0 0 0 [0 0 0 0 1 0.00 0
16 L 127 | 8715 100 0 0 0 0 [0 0 0 0 3145 0.90 3
16 M 5 297 123 45 0 0 0 [0 0 0 0 7 2.05 14
16 H 105 | 157 65 0 0 0 0 |0 0 0 0 30 0.93 19
0 0 0 0 0 0 0 0 0 |0 0 0 0 0 0.00 0

ff




Data Collection for Link (KASSALA — HAY1A)

g8



ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:03N2 [SECTION D .. O3N25......cco. SAMPLE NI, . (K2 K T

LINK NAME:....( KASSALA - HAYIA). ..o SECTION NAME:...( KASSALA - ABRAK)...........

SURVEYEDBY............. DATE: . SAMPLE AREA (V)35000.... ~ [SHEETNO.:..(1)..........

1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING SHOVING

0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPP GGG

3BLOCK CRACKING  &-IT-REFLECTION CR. 13-POTHOLE BIEL

LBUMPS&SAGS  9-LANESH.DROP 14-RAILROAD CROSSING

GCORRUGATION  10-L0G-TRCR 15-RUTTING THWEATHERGRAVELING

DISTRESS ~ [SEVERITY QUANTITY TOTAL | DENSITYS D\mcg
1 M e ] 9 [ as [ s [l n]o]s]o]wm] o b
18 I o [ ool ool ool ol o] )
7 L s o] o o Jol ol ool o Jol ol o5 )
8 Hln]o] o o JoJoloJol o lolololn] )
18 L] 1] o o [ ool ool o lolol o] o )
9 Moo [ s [ s [w ol ool o ool olm] o |o
9 ool oo o Tw] ol ool ool o] o]ws] w |0
3 Mol |7 s | s (s e (s o [ m ] oo ] 0% 3
3 L s ol s s [afws]ofo]l o ololo]lw] e )
1 Ll o] a5 | w [osea | aafn] ¢ [ o] oo w [ u
2 Ll 2]0o] o o JoJoJoJof o lol ol o] 2] m )
0 0 ool o o [ ool ool ool ol o] o] o )
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 03N2 |SECTION D2 (03N2/5). o [SAMPLE UNIT.... (Km9------- Km14)......ocooviinns

LINK NAME: ....... (KASSALA - HAYIA). ... SECTION NAME: ...(KASSALA - ABRAK)...............

SURVEYED BY:.............. DATE. ..o seeeeeseeeeeconeeesssssssssssessseessseeeees SAMPLE AREA (M)35000.....  ISHEETNO.:...(2).evvvvvveeee

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. L1

3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE gz;llEPLﬁGE oL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING el A

7 DUDACT
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% VALUE

18 L 73 0 0 0 0 0 0 0 0 0 0 0 73 0.0 0
8 H 125 0 0 0 0 0 0 0 0 0 0 125 0.4 0
9 M 29 18 12 56 70.5 785 7 |0 0 0 0 0 3417 1.0 3
3 L 25 2 3 10 10 5 712 | 93 0 0 0 0 196.7 0.6 0
3 M 1.75 8 378.2 0 0 0 0 0 0 0 0 0 387.95 11 4
9 L 21 26 22 13 19 580.2 0 0 0 0 0 0 681.2 1.9 0
8 M 130 80 1000 0 0 0 0 0 0 0 0 0 1210 35 6
7 H 4 0 0 0 0 0 0 0 0 0 0 0 4 0.0 0
11 35000 0 0 0 0 0 0 0 0 0 0 0 35000 100.0 20
1 M 55 0 0 0 0 0 0 0 0 0 0 0 55 0.0 0
1 L 75 4 54 19.6 16.5 5.6 2 3 0 0 0 0 1122 0.3 5
8 L 8000 0 0 0 0 0 0 0 0 0 0 0 8000 229 8
18 M 35 0 0 0 0 0 0 0 0 0 0 0 35 0.0 0
7 M 8 0 0 0 0 0 0 0 0 0 0 0 8 0.0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0

hh




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 03N2 [SECTION ID:...(O3N25).....o SAMPLE UNIT:... (K 16K 21}
LINK NAME:..... (KASSALA - HAYIA). ..o SECTION NAME:...( KASSALA - ABRAK)............
SURVEYEDBY............. DATE: ..ot SAMPLE AREA (M35000....  [SHEETNO....().........
1-ALLIGATORCRAKING ~ 6- DEPRESSTION 11-PATCHING 5 SHOVING
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLPPACE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BSNELL
1-BUMPS & SAGS &-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING [HWEATHERGRAVELING
DISTRESS SEVERITY QUANTITY ToraL | pensimys |PUOACT
VALUE
9 Ml 3] o o oo ool o] ool o] a 06 0
9 L [w o] % o ol ol ool o ool o]m 08 0
3 Ml 6 [25] 5 2 e [ w7 9 el o] o] % 02 0
3 Lle]s] c ol ol oJel o ol ol oo o 0
1l 0 s o | o o [ ol ol ool o o] o osmw|] w |2
1 H 3 o] o o ool ool o ool o] 3 00 0
1 Mol 2 T 3 | o3 [ s a5 o ful 5 [ 8] 9] o Jws| w 2
7 Ll lm| n o ol ol ool o ol o o] 0] 0
1 L | s [ms]| 12 5 [ s [ u [ s] 0w o [s1] w 10
B H o[ o] o o [ ool ool o [ o] o] o] w 11 0
18 M lssfas] a0 [ 28 ToJ ol ool o JoJololumw] w 0
7 mlst [ 2] o o ool ool o T o] o] o] ® 02 0
1 H ]3] o o [ ol ol ool o oo o] 00 0
0 o oo o o ool ool o [T ol o] o] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 032 [SECTIONID....(0N25).....o SAMPLE UNIT:... (K 23---—-Km 28,
LINKNAME:.....(KASSALA - HAYIA). .o SECTION NAME:...( KASSALA - ABRAK)............
SURVEYEDBY.............. DATE: ... SAMPLE AREA (M)35000....  [SHEETNO....(4)...........
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING SSHOVING
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLPACE CRACKING
1-BUMPS & SAGS -LANE SH. -
5-CORRUGATION 10-L0G.-TRCR 15-RUTTING THWEATHERGRAVELING
DISTRESS SEVERITY QUANTITY Tora | oewsmyes [PUPACT
VALUE
9 L[] ] 0o [o] o] ool o ]o]ol]ol]ox 07 0
1 L [ ]os] o o ol ol ofol o oo o] 00 0
g Moo e[ 1 [ o JTol ol ool oo o] o] m 08 3
3 Lol s & [ololoJol o ool olas| w 0
8 M o] o [ o o ol ol ool o ol ol ofoam]| 57 7
B L fem | 0] o o ol ol ool o ool olem]| m 8
3 m s [ s o[ 7 ool o oo olw | o 0
0 o oo o o ool ool o JTol ool 00 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 03N2 [SECTIONID:...ON2)....o SAMPLE UNIT:... (K 30-——-Km33).....cc.....

LINK NAME: ......(KASSALA - HAYIA) ..o oo SECTION NAME: .. KASSALA - ABRAK)............

SURVEYEDBY............. DATE: .o SAMPLE AREA (M)35000..... SHEETNO....(5)....o.....

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 1 SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17.SLIPPAGE CRACKING

3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE SNELL

4-BUMPS & SAGS ¢-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING BUZIE R

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\%JCET
9 L | 22 [ 28 34 0 0l 0] ool o] o] o]l ol]esu 24 0
7 L | % | o 0 0 o o ool o ol o o] % 01 0
1 L o9 3] 7 0 [ m5 | o [ w5 |3 wu w5 | s | us | oome 16 13
8 M| 50 | o 0 0 o Lo [ ool o [ ol o] o] 5w 17 5
9 M |15 [ 0] o 0 o Lo ool o ol o o] w 08 2
1 M | 10 [ s [ o0 0 [ 49 [ a0 [t Jw] o [ o[ o[ o | o8 12 21
18 M |35 | o 0 0 o o[ oJol o ol ol o] s 00 0
2 H |5 | o 0 0 oo ool o ol oo s 00 0
3 M| u | o 8 | o | o | 7 {6 ¢ [ | 8 | 0| oms 07 4
3 L | 2w s us | 7 [ ool o Tol o] o] = 02 0
1 L | 4«0 0 0 oo ool o ol ool 00 0
8 H |30 | o 0 0 o Lo o fol o [ ol o o] 10 0
8 L [soo] o 0 0 o Lo [ o Jol o [T ol o oJan] 2 9
18 L Jor | o 0 0 o ol ofol o J ol ol o]or 00 0
11 35000 | 0 0 0 o Lo [ ool o [T o ol o Js000] 1000 2
0 0 0 [ o 0 0 o ol ofol o J ol ool o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK D: 03N2 [SECTION ID...(03N25)..... [SAMPLE UNIT.... Km37 -—reoKmd)................

LINK NAME: .....(KASSALA - HAYIA) [SECTION NAME: . (KASSALA - ABRAK).

SURVEYEDBY............... DATE: .ot SAMPLE AREA (M)35000... ~ [SHEETNO.. .(6)..........

1-ALLIGATOR CRAKING 6 DEPRESSTION 11-PATCHING SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17.SLIPPAGE CRACKING

3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE SHELL

1-BUMPS & SAGS 0-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING 19WEATHERGRAVELING

DISTRESS SEVERITY, QUANTITY TOTAL | DENSITY% D\yADSJCET

3 Ml |3 b 3 o[ oJofol o Jolo]ofs 0.05 0
1 THIERERE 0 o [ o[ ool o ol o o] = 028 1
1 H [ ] o 0 0 o o[ ool o ol o] o] 091 3
3 L |41 0 0 o [ o[ ofol o [ ol o] o] s 00 0
2 L 5 ]| % 60 [ 20 [0 ] 5 ol o5 [ 60 [ 60 [ a0 [0 ]| 3 3
7 T ERE 1 9 st ool o ol o] o] » 007 5
i L luls] s 5 Bl o] ool o Jol ool ® 028 0
10 Ml u ] o] ® 6 Wl s afsw] 6 ol o] o] m 04 7
8 L [0 [eo0| o 0 o [ o [ ool o [ o] o o Jun] wo 15
8 M a0 [a0 | 0 0 o [ o[ ool o [ ol o ofsemw] wu 10
0 0 0 | o 0 0 o ol ofol o [ ol o] o] o 000 0

Ii




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH.

LINK ID: 03N2

SRVEYEDBY: oo AT SAMPLEAREA (350N, [SHEETNO:. (...

ALLIGATOR CRAKING _ 6 DEPRESSTION TTPATCHING esone

D BLEDING T-EDGECRACKING 12 POLIHEDE AGG T B

BLOCKCRACKING BT-REFLECTION CR 3ROTHOLE ol

LRUNPSESAGS  BLANESH DROP 11-RAILROAD CROSSING

ECORUGNTON 1-L0G-TRCR 5RUTTNG Bt e bl

AT
o | o
DSTRESS  JSEVERIY QUANTITY o st |1
B W5 Bl w ]| ® [ mBlolslal 9 ol & @l 2 |
T L s wlm | » |2 @0 olwlelol s | w |3
m f s s 0 | o o]l ool ool ololal w3 |2
) L lm s ® | 0 m] ool o o lololm]| w |
; F s o o [ o (ool ool ool oo =l 58 |
; Ll o [ 0 | o oo ool o ololo | e | ¢
; W o ol 0 ] 0 oo lololo o]0l lam] s |3
o Lo ol o o lol ool o lolololo | w [
ASPHALT PAVED ROADS CONDATION SURVEY DATASHEET KETCH

KD SECTON D 005 SAVPLEONT: K3 —K0)....

K NAVE..._(KASSALA- V) SECTION NAME...(KASSALA- ABRAK)........

SRVBYEDBYe o DB SAVPLEAREA OSSO, [SHEETNO:. ...

-ALLIGATORCRAKING - DEPRESSTION TLPATCHING SO

) BLEEDING T EDGE CRACKING ROLIHEDEAGG P TG

LBLOCKCRACKING STREFLECTION GR 1HAOTHOLE phl

LRUVPSRSAGS  HLANESH DROP 11-RAILROAD CROSSING '

ECOMUGTON 10L0G:TRCR 5AUTTING BSFEREEE
OSTRESS  [EVERITY QUANTITY orac | osy [POAT

VALLE

) Ll 5] ] ® W ]ojololo]ololm]| s |0
T Ll lml 0] 0 [ololololololololam| 5% |5
n Wm0 ol o Jolol ool ol olololml| s |
7 o] 01 o Jolololelololololm| an [z
i Wl ol o o Lolololol ol olololam| 5 |
0 o lol o] 0 Jololololololololol wm |

kk




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 03N2 [sECTON D-...ON28). ... SAMPLE UNIT... (K1 58 ——-KI63)..rre
LINK NAME ... KASSALA - HAYIA). .o SECTION NAME:...(KASSALA - ABRAK)............
SURVEYEDBY............. DATE: s SAMPLE AREA (V35000....  [SHEETNO....(9).....
1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING SSHOUIG
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17' L PPAC CRACKIG
3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE 18:SWELL
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 5-RUTTING T WEATHERGRAVELING
DUDACT
0
DISTRESS ~ |SEVERITY] QUANTITY TOTAL | DENSITY [° ' -
16 Lo [s] 50 [ 50 [ 5[5 ] 6 [0]us]s]0[a5] 6] 3 0
16 Moo [ ] s [ ows [ s [ o] 5 [ e [0 [w | e [ oy 7
) L Jw [ o] o[ w [s|s]nlo] ool o]o]m]| 0
) THERERE o [ ol ol ofol ool ol o] ] ow 0
16 Hl s [ s ]ws ] o [ o [mo] ool oo o] owms] s [ n
10 Mmoo o o ool ool o J ool o] w] s 3
7 Hl 7o o o ool ofol o ool o] 00 B
7 Hl 3o o o ol ol ofol o J ool o] THE
3 H e | o | o o ol ol ool o [ oo o]em] v |
B Moo ] o | o o [ ol ol ofol ool o] oJwn] uns |9
0 o oo o o oo ofol o Jolol o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 03N2 [SECTION ... 0N2S)......o SAMPLEUNIT:.. (K65 K T0)..rrree
LINK NAME:....( KASSALA - HAYIA) .o SECTION NAME:...( KASSALA - ABRAK)...........
SURVEYEDBY.............| DATE: s SAMPLEAREA (M3S000....  [SHEETNOL...(10)..........
1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING B SHOVING
-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG, 17'3L|PP e CRACKING
3.BLOCK CRACKING  8-JT-REFLECTION CR 13-POTHOLE BIELL
1-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING i
5-CORRUGATION 10-L0G-TRCR 15-RUTTING THWEATHERGRAVELING
DISTRESS ~ |SEVERITY, QUANTITY rora | oewsrrysg [PUOACT
VALUE
16 L] o] m[ololofoel ofolo]o[e] 1 0
16 THIEREI o JoJoloJo]l o JoJolo]uw] o 3
2 Ll Jw] o] o Jololofe]l oJolo]olw] w 0
7 Hl3s ol o o JoJolofo]l ool olo] 3 001 8
17 Mol o o JoJoloJo]l o JoJololw] w 4
B THEIEEE o Jo ol ool o Jofololow] 7u 8
B H [mo] o] o o Jolol ool o JoJololm] us | u
0 o [ oo o o ol olofo]l ool olo] o 000 0




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK 1D:03N2 JSECTION ID:...(03N22).....cooomeerrercrrrerererrrr JSAMPLE UNIT-... (K | —Km6).....o.ooooo
LINK NAME: ..___( KASSALA - FAYIA)..ooo oo [SECTION NAME: ._.( ABRAK - UMADAM).............
SURVEYED BY:..............| DATE: oo SAMPLE AREA (M)35000.....  [SHEETNO.:..(I)............
1-ALLIGATOR CRAKING _6- DEPRESSTION 11-PATCHING 5SHOVING
2-BLEEDING 7- EDGE CRACKING IZ-FOILEIRIEDE A 17-SLIPPAGE CRACKING
3.BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE iy
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 19-WEATHERERAVELING
DUDACT
DISTRESS SEVERITY QUANTITY ToTaL | ensiTves |0
9 M 258 | 306 | 29 279 0 0 0 Jo] o 0 0 | 11% 325 10
9 L 35 | 147 0 0 0 0 0 o o 0 0 | w 132 0
7 M 5 | 0 0 0 0 0 0 o] o 0 0 | s 041 5
7 H % | 15 21 0 0 0 0 ol o 0 0 50 0.14 7
16 H 0 | 35 | 2 85 0 0 0 o] o 0 0 46 013 7
16 L B | 25 | B 10 0 0 0 o o 0 0 | w05 012 0
3 M| 87 | 20 | 2 40 266 | 338 | 178 |438] 0 0 0 | 338 951 7
1 M 5 8 122 20 6 | 20 | 12 |us| 212 | 892 | 0 | 504 149 %
6 H 2 | 3 % 175 0 0 0 o] o 0 0 | 1295 037 15
5 M % | 75| 0 0 0 0 0 o o 0 0 | w5 015 8
8 H | 40 | o 0 0 0 0 0 o] o 0 0 | 00 1286 17
9 H % | o0 0 0 0 0 0 ol o 0 0 & 0.4 2
16 M 75 | 4 | 695 0 0 0 0 o] o 0 0 81 0.3 2
8 M| 5500 | 0 0 0 0 0 0 o o 0 0 | s 1571 10
1 H 30 | 60 | 1335 | 1166 | 0 0 0 o] o 0 0| a101 097 20
1 L | e8| o 0 0 0 0 0 o o 0 0 | 168 0.33 2
3 L 8 | 60 20 54 2 | 30 | 3 [3] o0 0 0 | 20 083 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK 1D 03N2 SECTION ... (03N22)..ooooo SAMPLE UNIT... (Km8——Km ).
TINK NAME. .. (KASSALA- FAYIA) oo SECTION NAME:.( ABRAK - UMADAM). ...
SURVEYEDBY:.......... DATE: e SAMPLE AREA (M)35000....  |SHEETNO.:..(2). ...
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING 8-JT-REFLECTION CR. 13-POTHOLE 16-SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING "
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING Lt e E AL
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\tJ :I:AU?ET
18 M 35 7 0 0 0 0 0 0 0 0 0 10.5 0.0 0
9 L 328 409 85 0 0 0 0 0 0 0 0 822 2.3 0
7 M 12 5 7 0 0 0 0 0 0 0 0 24 0.1 5
9 M 240 266 0 0 0 0 0 0 0 0 0 506 14 4
3 M 605.9 | 3182 599 4755 | 16785 137 0 0 0 0 0 6677.9 19.1 23
12 H 5 2 4 0 0 0 0 0 0 0 0 11 0.0 20
3 L 151 0 0 0 0 0 0 0 0 0 0 151 04 0
3 H 210 | 4*90 50 0 0 0 0 0 0 0 0 260 0.7 6
6 M 9 5 6 0 0 0 0 0 0 0 0 20 0.1 9
1 M 296 118 0 0 0 0 0 0 0 0 0 414 1.2 20
1 L 169 0 0 0 0 0 0 0 0 0 0 169 0.5 6
1 H 20 23 190 0 0 0 0 0 0 0 0 233 0.7 23
10 M 3% 4 4 6 0 0 0 0 0 0 0 49 0.1 4
8 L 3000 0 0 0 0 0 0 0 0 0 0 3000 8.6 4
8 M 7000 0 0 0 0 0 0 0 0 0 0 7000 20.0 12




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:03N2 [SECTION ID:.....(03N222)....ccoooooviociecs. SAMPLE UNIT:... (Km 15------Km20)....................

LINK NAME: ...... (KASSALA - HAYIA). ......oooooovvoovsrerrererrennnnn SECTION NAME: ...(ABRAK - UMADAM)..............

SURVEYEDBY................ DATE:.........oovoovoeeeeeeeeeeeeeeeeeee e SAMPLE AREA (M)35000.....  [SHEETNO.:...(3)............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING .

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 18- SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TRCR 15-RUTTING 19-WEATHERGRAVELING

., |DUDACT
DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY® |7 "o
12 H 181 0 0 0 0 0 0 o 0 0 0 181 052 40
9 L 323 | 201 0 0 0 0 0 Jo 0 0 0 614 175 0
9 M 302 [ 251 0 0 0 0 0 Jo 0 0 0 643 1.84 0
18 M 15 | 15 0 0 0 0 0 Jo 0 0 0 3 001 4
7 H 179 0 0 0 0 0 0 Jo 0 0 0 179 051 6
9 H 156 0 0 0 0 0 0 Jo 0 0 0 156 045 6
10 H 20 10 6 25 0 0 0 Jo 0 0 0 585 0.17 8
16 H 107 160 45 40 0 0 0 0 0 0 0 352 1.01 7
1 L 1875 | 0 0 0 0 0 0 |o 0 0 0 187.5 0.54 6
1 M 105 0 0 0 0 0 0 o 0 0 0 105 0.30 12
2 L 20 60 41 65 20 0 0 0 0 0 0 206 0.59 0
3 M 12 | 70 9 60 35 0 0 o 0 0 0 286 0.82 4
16 L 40 26 165 26 20 0 0 o 0 0 0 1285 0.37 0
6 M 3 2 8 7 0 0 0 o 0 0 0 20 0.06 8
8 M 4000 | 0 0 0 0 0 0 o 0 0 0 4000 1143 9
8 L 2500 | 0 0 0 0 0 0 Jo 0 0 0 2500 7.14 5
8 H 3500 | 0 0 0 0 0 0 Jo 0 0 0 3500 10.00 15
0 0 0 0 0 0 0 0 0 Jo 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 03N2 |SF£TION D2 (0IN22).. SAMPLE UNIT.... (Km22-------Km27).........c0ovvvnns

LINK NAME: .....( KASSALA - HAYIA).........ccovvvvvrirnrieninninirneons SECTION NAME: ...( ABRAK - UMADAM)..............

SURVEYEDBY................, DATE..........ooiiieceieieieeisreseee s SAMPLE AREA (M)35000.....  [SHEETNO.....(4).............

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING 16:SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TR.CR 15-RUTTING SRELE

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% La ]
VALUE

10 M 2 0 0 0 0 0 0 |0 0 0 0 pal 0.1 0
4 L 04 | 31 10 0 0 0 0 |0 0 0 0 145 04 0
9 L 374 0 0 0 0 0 0 |0 0 0 0 374 11 0
1 H 122 0 0 0 0 0 0 |0 0 0 0 122 0.0 12
2 M 1 50 0 0 0 0 0 |0 0 0 0 57 02 1
2 L 150 4 150 0 0 0 0 |0 0 0 0 304 0.9 0
1 L 14 26 0 0 0 0 0 |0 0 0 0 40 0.1 5
3 L 14 0 0 0 0 0 0 |0 0 0 0 14 0.0 0
17 L 1 0 0 0 0 0 0 10 0 0 0 1 0.0 0
8 L 7600 | 0 0 0 0 0 0 |0 0 0 0 7600 A7 8
8 M 2400 | 0 0 0 0 0 0 |0 0 0 0 2400 6.9 1
5 M 50 2 17 0 0 0 0 |0 0 0 0 91 03 1
0 0 0 0 0 0 0 0 0 |0 0 0 0 0 0.0 0

nn




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH.

LINK 1D: 03N2 SECTION ID:...o(03N22)......ooovinnn SAMPLE UNIT.... (Km 29-------Ki34)..........0..vvvvve

LINKNAME..... (KASSALA- HAYIA) .o SECTION NAME:...( ABRAK - UMADAM)...........

SURVEYEDBY:............ DATE, s SAMPLE AREA (M)35000.... ~ [SHEETNO...(5)....

1-ALLIGATOR CRAKING ~ 6- DEPRESSTION 11-PATCHING JSHOVING

0-BLEEDING 1- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE JBSWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TRCR 15-RUTTING BB

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITYY% D\bJADSJCET
4 L 300 | 60 10 0 0 0 0 10] 0 0 0 430 12 4
1 M 5 1 2 b | A 0 0] 0 0 0 55 0.2 5
5 L 00 | % 150 176 0 0 0 j0] 0 0 0 Al 15 0
2 L 2 |3 28 0 0 0 0 |0] 0 0 0 81 0.2 0
12 M 2 4 b 5 0 0 0 J0f 0 0 0 17 0.0 4
8 L2000 0 0 0 0 0 0 |0] 0 0 0 ] 2000 57 4
8 M| 5000 | 0 0 0 0 0 0 0] 0 0 0 ] 5000 143 2
8 H ]300 0 0 0 0 0 0 |0] 0 0 0 ] 3000 86 12
0 0 0 0 0 0 0 0 0 0] 0 0 0 0 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: 03N2 [SECTIONID:...(03N22)...- oo SAMPLE UNIT:... (Km36 ——-Km41)____..

LINK NAME:.___(KASSALA-HAYIA). ... SECTION NAME: . (ABRAK - UMADAM). ...

SURVEYEDBY:............. DATE: ..o SAMPLE AREA (M)35000..... ~ [SHEETNO.:..(6)...........

1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. ﬁnop;’l\'éi CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR 13-POTHOLE JBSELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERERAVELING

.. |oubact
DISTRESS SEVERITY] QUANTITY TOTAL | DENSITYS [\

10 R 0 0 0] 0] 0 Jo] o 0 ] 0 | 10 04 6
1 H 125 0 0 0 0o [ o | o [of o 0 | 0 |5 04 2
9 L |34 [197 [ 0 0 0 [ o [ o o] o 0 [ o | su 15 0
3 M| 1215 [ 12585 6325 0 o [ o | o [of o I ET 89 12
9 M| a1 [ | s 0 0 [ o [ o o] o 0 [ o | uw 34 7
7 M| 13| 7| 2 0 o [ o | o [of o o [ o | = 0.1 5
7 Ho | 30 | 7 9 1 B3| 19 | 5 [u] o 0 [ o | w 04 9
3 Ho a0 [212] o0 0 o [ o | o [o] o I ED 152 %
1 M| 2726 [ 2094 [ 0 0 0 [ o [ o o] o 0 [ o | w 14 1
12 HO s [ 48| o 0 o [ o | o [of o 0 [ o | 6 05 10
4 L 6 | 7 1 1 5 [ 0o [ o Jo] o 0o [ o [ = 01 0
8 L [0 [ o 0 0 0o [ o [ o o] o 0 [ o | 7000 200 8
8 M | 300 [ o 0 0 0 [ o [ o Jo] o I ED 86 7
0 0 0 | o 0 0 0o [ o [ o Jo] o o [ o] o 0.0 0

00




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 03N2 [SECTIOND.....(03N22)... SAMPLE UNIT.... (Km43 ——--Kmd8)..............

LINK NAME: .....(KASSALA - HAYIA)......ccocoreccoro oo SECTION NAME: ..( ABRAK - UMADAM).............

SURVEYED BY.............. NI SAMPLE AREA (M)35000.....  [SHEETNO...(T)..coovveo

1-ALLIGATOR CRAKING 6~ DEPRESSTION 11-PATCHING 1E.SHOVING

)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPACE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 1 SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERERAVELING

DISTRESS SEVERITY] QUANTITY TOTAL | DENSITY% D\SESJCET

8 L [0 o 0 0 0] 0 0 o[ 0 0 ] 0 | 130 3829 17
8 M| s | o 0 0 o [ o[ o o] o 0 | o [ a0 | 1543 2
17 H [ us [ o 0 0 0o [ o [ o Jo] o 0 [ o [ us 033 11
10 M| 29 | ] o0 0 0o [ o[ o Jo] o 0 [ o | w 098 9
7 H 5 | 5 9 13 5 [ o[ o Jo] o o | o | w 043 8
18 M o9 [ 15 ] 15 05 | 15 [ 06| 0 [o] o 0 [ o [ 65 002 0
18 L o3 Jos| 1 0 0o [ o[ o Jo] o 0 [ o |1 001 0
1 L[5 [osas | 0 0 o [ o | o ol o I EE L1 10
3 M| | oo 0 0 0o [ o[ o Jo] o 0 [ o [ uor 3.6 8
10 L | a0 | 45 | 106 0 o | o [ o o] o 0 | o | e 235 5
1 M| s | o 0 0 0o [ o [ o Jo] o 0 [ 0 [ %5 133 21
10 H 2] o 0 0 0o [ o[ o Jo] o 0o [ o [ @ 026 8
12 H 8 | 6 1 8 2 |2 a3l s [ s | 7] e 0.9 51
3 L | s8] o 0 0 0o [ o[ o Jo] o 0 | o [ s 039 0
9 L e | o 0 0 o [ o[ o o] o 0o [ o | e 249 0
17 Moo | o 0 0 0o [ o[ o Jo] o o [ o | s 0.14 4
3 Ho % | o 0 0 0o [ o[ o Jo] o o [ o [ % 007 0
12 M 5 | 6 0 0 o [ o | o ol o o | o | 1 003 4
6 M 4 | 0 0 0 0o [ o[ o Jo] o 0 [ o I 001 8
4 L | s [ ] » i1 0o [ o[ o Jo] o 0 [ o | w 043 0
8 M L0 | o 0 0 o [ o [ o o] o 0 [ o [ w00 [ 1143 19
8 L Jeoo| o 0 0 o [ o[ o Jo] o 0 | o Jeo0o | 17w 11
0 0 0 | o 0 0 o | o [ o o] o 0 | o 0 0.00 0

pp




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: (03N2)............ |SECTION ID.....(03N2A3)......... SAMPLE UNIT:... (Km6 ------- Kml1)...

LINK NAME: .......(KASSALA - HAYIA)................. SECTION NAME: ...(UMADAM -DURDAIB)

SURVEYED BY....... IDATE.......ccoooiiiomiriiimiiiiionrni, SAMPLE AREA (M):35000 [SHEETNO.....().............

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

o

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING AR I SRR

DUDACT
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% VALUE
10 L 52 0 0 0 0 0 0 0 010 0 0 0 52 0.15 0
9 H 4640 0 0 0 0 0 0 0 0| 0 0 0 0 4640 13.26 33
8 L 6500 0 0 0 0 0 0 0 010 0 0 0 6500 18,57 7
8 M 3500 0 0 0 0 0 0 0 0|0 0 0 0 3500 10.00 9
11 0 24500 | 0 0 0 0 0 0 0 010 0 0 0 || 24500 70.00 16
12 L 0 61 51 0 0 0 0 0 0|0 0 0 0 112 0.32 7
12 M 102 0 0 0 0 0 0 0 010 0 0 0 102 0.29 14
3 M 1509 | 1376 0 0 0 0 0 0 0|0 0 0 0 2885 8.24 14
9 M 1257 0 0 0 0 0 0 0 010 0 0 0 1257 359 7
9 L 224 0 0 0 0 0 0 0 0|0 0 0 0 224 0.64 0
1 H 230 0 0 0 0 0 0 0 010 0 0 0 230 0.66 12
1 L 121 0 0 0 0 0 0 0 0|0 0 0 0 121 0.35 0
1 M 165 0 0 0 0 0 0 0 010 0 0 0 165 0.47 7
3 H 27187 0 0 0 0 0 0 0 0|0 0 0 0 2187 7.96 26
10 H 1545 0 0 0 0 0 0 0 0 0 0 0 0 154.5 0.44 15
10 M 3515 0 0 0 0 0 0 0 0|0 0 0 0 3515 1.00 10
0 0 0 0 0 0 0 0 0 0 0|0 0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: (03N))............ JSECTIONID.....(03N2}3)......... SAMPLE UNIT.... (K [4-------Km19)...................

LINK NAME: .....( KASSALA - HAYIA)............... SECTION NAME: ...( UMADAM -DURDAIB)

SURVEYEDBY....... T SAMPLE AREA (M)35000 [SHEETNO.....(0)............

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 15SHOVING

0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17' SLIPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE | 8: SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERERAVELING

DISTRESS SEVERITY QUANTITY ToTAL | pensimyss | PUPACT
VALUE

8 H o Jaol ol oJolololo]oJoJo]Jo[o]o]uaswo]| 128 17
8 M |50 50 ] 0o o] o] o] o] o fofofo]ol]o]50]| 1571 7
3 M 16030 | o [ o Jofofjof o] o foflojofo]|o]em] 172 2
12 H st oo fofolofo]lofofjoflojo]o] & 0.09 20
7 H % oo jofo]o]o]ofojofjolo]o] 4 0.3 10
1 M o ls9 ol ofo]ojolo]ofojojo]o]ol]sn 237 2
9 M J1s00] o [ ool ol oo o fofofo]ol|o]uwno] 42 10
12 M 62 | o o fojojofj o] ofojojoflo]0o] & 0.8 10
10 M nloloflololofo]lofojofojo]o]n 020 5
1 0 30800 o ] o o] oo o] o jofofo| o] 0]3s0] 80 17
9 H 40| oo fJojofo] ol ofojofo]o]o] 40 114 9

aq




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: (03ND)........... [SECTIONID:...(03N2A)....

SAMPLE UNIT: . (Km 22K 2T) oo

SECTION NAME: ... UMADAM -DURDAIB)

SURVEYEDBY...... IATE:.....ooo SAMPLE AREA (V35000 [SHEETNO....(3..........
1-ALLIGATOR CRAKING  6- DEPRESSTION 11-PATCHING SHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE zguziﬁGECRACK'NG
LBUMPS&SAGS  9-LANE SH.DROP 14-RAILROAD CROSSING
5.CORRUGATION ~ 10-LOG-TRCR 15-RUTTING I WEATHERGRAVELING
DISTRESS ~ [SEVERITY QUANTITY ToTAL | DeNsirys, | PUPACT
VALUE
9 L JaefoJofoloJoloJo JoJoloJo o] s 0
9 Ml olololololol o olololololm] o3 0
1 L Jw[wofw[olololololololololo]m] o 4
3 Ho | [ws|wlw[ofololofololololo]s] o 7
3 M sl ol ololololol o olololo]olus] us 16
3 Lo [sms{ ol ofololololololololo]o]sms]| 1w 8
10 Ml e [2lofololololoolololo]o] s 00 0
8 M Jso0 ] o JoJololol ol o folololo]o]s0] us 10
8 L fsoo ol ofololololololololo]o]s00]| us 7
1 0 Tasooo] o [ o foflolol o] o folo o] o] o]moo] s 17
0 o Tolololololololololololo]o] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: (03ND)........... |SECTIOND:....(03N20)....... SAMPLE UNIT:... (K 30K 3.
LINK NAME: .... (KASSALA - HAYIA).............. SECTION NAME:...( UMADAM -DURDAIB)
SURVEYEDBY...... IDATE: .o SAMPLE AREA (M)35000 |SHEETNO....(4)..........
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING SOV
)-BLEEDING 7- EDGE CRACKING 12POLISHEDEAGG. (-0 ooy o
4-BUMPS & SAGS : | :
5.CORRUGATION  10-LOG-TRCR 15-RUTTING T-WEATHERGRAVELING
DISTRESS ~ [SEVERITY QUANTITY ToTAL | pengirvss | PUPACT
VALUE
9 L [5%6]0]0JoJoJoJoJoJoJoJoJo]ols®] Lo 0
2 L Jwoofeo] o fololol ol ofolololo]o]wo] 4 3
3 L Juslololololololofololololoflus] sz 4
1 Ll folofololololofolololololn] o3 b
3 M Jar [ oo ol olol ol olololololo]wm] 15 5
2 M 2800 o [ o ool ol ol o lolololo]o]mo] sw 11
9 M 7 o lulalelolololololololo] o] on 0
9 L o lalololololololololololola] w 0
8 M Jw00] o [ o ol ool o oolololo]o]mwo] 2 5
8 L ool ol ofololololofololololomwn] us b
0 o o oo ololol ol ololololol o] o] ow 0

rr




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

OKETCH:

LINK ID: (3ND)...........

SECTION ID......(03N2/3)

SAMPLEUNIT.... (Km38-------Km43)........oooovvvvven

LINK NAME: ......(KASSALA - HAYIA)

SECTION NAME: ..( UMADAM -DURDAIB)

SURVEYED BY....... DATE.........oooomnrrvviiiinnnrricrns SAMPLE AREA (M):35000  {SHEETNO....(5).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING JBSHOVING
0-BLEEDING 1- EDGE CRACKING 12-POLISHEDE AGG. 17.SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE | 8- SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING Sl
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% UDACT
VALUE
16 H 6 12500 00000 (00|00 |0]58s 0.17 0
16 M B | A 5500000 (0000 | 0] 55 0.16 0
16 L L0000 Ooj 0] 0 J0ojoj0ojo]0yf 1 0.04 0
12 M 0700 0] 0] 0] 0] 0 J0j0j0] 0] 0] 10 003 0
1 L 50 [ 200 0] O] O[O0 0 JOj0f[0] 0] 0] 50 146 13
9 L A 000100007000 (0000 [0] 4 0.2 0
8 Mop7000 | 0 [ 0 J OO0 0] 0[O0 (0000 |07]7000f 200 13
8 L 000 0 [ O J O[O O] 00 [O0]O0]0[ 0] 0f3000 857 6
0 0 0 [0 0[O0 j O[O0 0] 0 jO0[O0]JO]O0O]O0O] 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: (03ND)............ [SECTION ID......(03N23).......... SAMPLE UNIT.... (Km46 -—--—-Km51)......c.....ccc...
LINK NAME: ......(KASSALA - HAYIA).........cccooovvvvvrrron SECTION NAME: ...(UMADAM -DURDAIB)...............
SURVEYEDBY......... | T SAMPLE AREA (M)35000 [SHEETNO.:..(6).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 5 SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17' lI:IIP;/,IANE RACKIN
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 18::WELLG CRACKING
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 1-WEATHERERAVELING
. | puDACT
DISTRESS SEVERITY! QUANTITY TOTAL | DENSITY% | '
2 L Jass]J oJoJoJoJoJoJoJoJoJoJoT ol[]oamws 790 3
9 L 263 [500 [ o JoJof[oflof[oJoJoflo]o]ol]oves 218 0
9 M 1m0 [ oo JoJofolo[oJoJolo]o]ol]uo 031 4
3 L 80 | o J o JoJoJoJoJofJoJo[o]o]ol]asun 234 3
1 H [2rs] s o JofJoJoJo]ofJofJo[o]o]olfses] o8 30
16 L %5 [ 50 [ 30 [olofJoJol o JofofJo[o]ol]uws 030 0
10 H 20 [ oo fofofloJoJoJoJoJoJo o] = 0.06 4
16 H 60 [ o JofJofoJoJo]JoJofoJo[o o] e 0.7 0
12 L 2 JofJoJoJoJoJoloJoJoJoJo]o] > 001 0
18 M 35 o JoJoJoJo[o]lofJoJoJolo]ofa3ss 001 0
6 105 0 JofloJoJofoJo[ofoJoJoJo]o] o 0.00 0
1 0 fuasoo] o [ o [o[ofofJo] oJofo]Jol[ol] ofamso] 5000 Y
8 L J300[ oo ofofJoJo]oJo[o]Jof[o]o/]3m 857 5
8 M T200] 0o JoJoJo[o]ofJoJoJo]o]olf 200 571 6
0 0 0 JofJoJoJofJoJoJoJoJofoJoJo] o 0.00 0

SS




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: (03ND............ |SECTION ID....(03N2f)................ SAMPLE UNIT.... (Km 54 —-----Km59)...........0........
LINK NAME: ......(KASSALA - HAYIA)...........ooovooovvvovo.... SECTION NAME: ...(UMADAM -DURDAIB)...............
SURVEYEDBY....... | N SAMPLE AREA (M)35000 [SHEETNO.....(J)............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDEAGG. 1</ oo o2 son e
e
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 1-WEATHERGRAVELING
DUDACT
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY%
VALUE
1 L Jass][ o] oJoJoJoJoJoJoJoJo]ol]o Juass 119 10
1 M 6 [0 o fofloJolo]ofololo[o]ol 4 013 6
9 L 84 [ o[ o folololo[ ofJofofo]lo]olfss 110 0
9 L 7 ol oJolololo]ofJololo]lo]o] 7 0.02 0
3 L 2 Jwo]l 27 6] ool o] o foJo]Jo[o]ofuws 356 4
7 M 10 [s0f2[oflofJolo]oloJoJlo[o]olf & 0.23 0
8 L Ja00 ] o[ o flololo]lof{ ofJo{o{o]o]o]an] 14 6
8 M Jeoo | ol oJofololol ofolololo]of]ew00f 1714 10
7 H 0 [0l 0 ]olololo] ofJololo]o]o] 0.69 9
3 M % [ o] ofofJoJolo]oJoJoJo[o]o] 9 0.27 0
10 H 5 1l ofololololofololo]o]ol] 4 013 7
7 L 100 [ 16 0o Jofof{olof] ofofofo]lofol] us 033 0
12 H > 1t oJolololo]olololo]Jo]o] 3 0.01 0
14 L 490 [560 | 0 [oJ o o] o ofJofo o] o] olf s 3.00 17
12 L 3 ol ofolololo]ofolo[olof]o] 3 0.01 0
11 0 J28000] o [ o [ofof{ o o] ofofof[o]ofo/]2000] s00 17
0 0 0 ol ofololololofofololofo] o 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: (03ND).d......... |SECTIONID.....(03N2).................. SAMPLE UNIT.... (K 62 -~-----Km67)....................
LINK NAME: .....(KASSALA - HAYIA).........c.ccoovvv...e... SECTION NAME: ...(UMADAM -DURDAIB..............
SURVEYEDBY.......... | DN SAMPLE AREA (M)35000  [SHEETNO.....@§).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING -
0-BLEEDING 7- EDGE CRACKING 12.POLISHEDEAGG. AT
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE ey
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 13- WEATHERSRAVELING
DISTRESS SEVERITY QUANTITY ToTAL | DeNsiTyes | PUPACT
VALUE
9 L 29 [st0f o fofof ool ofofolo]o]of s 248 0
9 M Brlojofojojolojojojojolo]o]m 123 3
1 L 203 (15750 0 o oo o 0o Jofoflo] 00|35 109 10
3 L 1769 | 0 | o o] o] oo o ]ojojo| o] 0179 505 6
12 H 36l oJojofjofolofoloJo]o|]o] 9 0.03 0
1 M 5 | 20 |3 [2]2]0]0o]o]ojojolo] o] M 040 6
10 H 4 P32y foloflojofolo]lofo] W 0.14 7
8 L f500] 00 [ojo]o] o] o ojo]jo] 0] o]500]f 1429 7
8 M J300 | 0o Jojofofl o] o lolo]o] o] 0}]a3m00 857 8
1 0 2000 0 [ 0o Jo oo o o fofofo] 0| 0f2w000] 600 14
0 0 0O o fjoJojofjofjoflojololo]o]o] o 0.00 0

tt




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: (03N)........... [SECTIONID....(03N23)................. SAMPLE UNIT:... (K70 -------Km 75).....ovr.......
SECTION NAME: ...(UMADAM -DURDAIB)..............
SAMPLE AREA (M)35000  [SHEETNO.....(9)............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING SHOVING
2-BLEEDING 7- EDGE CRACKING 12POUSHEDEAGS. 1. /'y 2 wor s
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE X 8‘ SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION  10-L0G-TRCR 15-RUTTING UL AL
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\;J/ESJCET
9 L [wo]n]aofn]aoJw[o]ofJoJoJo]o]ol]sn 106 0
7 L s JoloJololololofolojo]lo]o] s 001 0
1 L B lww]aofwlofo]o]lololololo]o] 7 022 4
12 L 32 lolololofofofoflofo]ofo] s 001 0
7 H s |3 s s]olololofolofolo]o] % 005 0
9 M wlolofolojololo]ojo]olofo] w 003 0
4 M a0 ol oflofofo]o]ofolololo]o]a 0.60 10
6 M 6 |7l 7 lololololofolofolo]o] 0.06 8
7 M v sl ]elolololofolofolo]o] 2 008 0
8 H J400 300 o Jo] ool o] ofoflofo]o]o]mo] 22 2
6 H wlolololojo{olo]ojo]olofo] u 0.04 0
3 L s [ [eofofojo]o] o ojololo] o] ws 031 0
1 0 faso0] o [ o fofo oo o foloflo] o] o]szs0] 00 18
8 M 200 o { o foflojolofofolojolo]o]fuo] 6xn 5
0 0 o Jololololofolofoflofo]ofo] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
ILINK ID: (03N2)............ ||SECTION ID...... 03N2/3)......cccoe... SAMPLE UNIT.:... (Km 78 ------- Km83).....ovvvvinnn
SECTION NAME: ...(UMADAM -DURDAIB)...............
ISAMPLE AREA (M):35000 [SHEETNO.....(10).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING
16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE 18-SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING LA RO LD
» | DUDACT
DISTRESS SEVERITY QUANTITY TOTAL || DENSITY% VALUE
10 H 172.5 0 0 0 0 0 0 0 0 0 0 0 0 172.5 0.49 15
12 H 57 104 49 0 0 0 0 0 0 0 0 0 0 210 0.60 43
12 M 65 96 0 0 0 0 0 0 0 0 0 0 0 161 0.46 20
9 M 239 0 0 0 0 0 0 0 0 0 0 0 0 239 0.68 0
10 M 8.5 0 0 0 0 0 0 0 0 0 0 0 0 8.5 0.02 0
3 M 9318 | 6740 0 0 0 0 0 0 0 0 0 0 0 16058 45.88 33
7 H 761 0 0 0 0 0 0 0 0 0 0 0 0 761 2.17 10
3 H 2870 ] 0 [ o JoloJof o] o fofofo] o] o] o280 8.20 27
14 M 2112 0 0 0 0 0 0 0 0 0 0 0 0 2112 6.03 36
3 L 1000 | 600 | 840 | 500 | 280 | 500 0 0 0 0 0 0 0 3720 10.63 9
1 L 20 0 0 0 0 0 0 0 0 0 0 0 0 20 0.06 4
11 0 31500 0 0 0 0 0 0 0 0 0 0 0 0 31500 90.00 18
8 M 1000 0 0 0 0 0 0 0 0 0 0 0 0 1000 2.86 6
8 L 4000 0 0 0 0 0 0 0 0 0 0 0 0 4000 11.43 7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0

uu




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SAMPLE UNIT.... (Km86 ------- Km91).....oovve

SECTION NAME: ...(UMADAM -DURDAIB)..............

SKETCH:

SURVEYEDBY.......... IDATE.....cccoovvvvvvrirrirrr. SAMPLE AREA (M)35000 [SHEETNO.....(11).............

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 6-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SEIPI\J//[\%E CRACKING

3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE T

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING RAUEAIERAE N

DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\bj ELAUCET
3 H 700 | 1200 0 0 0 0 0 0 01010 0 0 1900 5.43 20
3 M 10200 | 0 0 0 0 0 0 0 01010 0 0 | 10200 29.14 21
9 L 100 | 200 | 19 7 0 0 0 0 01010 0 0 326 0.93 0
9 M 50 500 | 600 |500] 300 (| 0 0 0 01010 0 0 1950 5.57 13
8 L 500 | 2000 [ 500 |2000( 1500 | O 0 0 0] 0]0] O 0 | 6500 18,57 8
12 H 30 30 10 |14 8 0 0 0 01010 0 0 92 0.26 30
8 M 1000 | 500 0 0 0 0 0 0 01010 0 0 1500 4.29 5
1 L 200 0 0 0] 0 0 0 0 0]0]0] O 0 200 0.57 4
7 H 25 50 0 0 0 0 0 0 01010 0 0 75 0.21 0
12 L 8 18 18 8 9 8 0 0 0101]0 0 0 69 0.20 6
7 M 30 0 0 0 0 0 0 0 01010 0 0 30 0.09 0
10 M 4 6 0 0] 0 0 0 0 0] 0]0] O 0 10 0.03 0
3 L 1500 | 2500 [ O 0 0 0 0 0 01010 0 0 4000 1143 9
9 H 200 0 0 0 0 0 0 0 01010 0 0 200 0.57 6
1 0 315001 0 0 0] 0 0 0 0 0] 0]0] O 0 | 31500 90.00 18
0 0 0 0 0 0 0 0 0 0 0101]0 0 0 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: (03N2)........... [SECTION ID.....(03N2A3)................. SAMPLE UNIT:... (Km 94 ------- Km99).............

LINK NAME: .......(KASSALA - HAYIA)...................... SECTION NAME: ...(UMADAM -DURDAIB). ...

SURVEYED BY....... | DN SAMPLE AREA (M):35000 [SHEET NO.....(12)

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

ioApsasacs  SLANESH.DGOP Al e s T

5-CORRUGATION 10-LOG.-TRCR 15-RUTTING 19-WEATHERGRAVELING

DISTRESS SEVERITY| QUANTITY TOTAL | DENSITY% D\*L/TJCET

12 M 22 [ 24 ] 0o JoJofJ ol o o JoJofJof] o] ol 2 0.65 26
3 M 5610 | 80 [ 70 [36 [ 15 [ 42 [ 0 0 [ofofo] o of 58 16.72 20
9 L 143 {240 o [ o] o] o] o 0 Joloflo| o] o] 1383 3.95 4
1 L 10915 | 0 0o JoJloflo]o 0 [ofof o] o o Ji09s 3.12 20
9 H 1304 [ 0 0o JoJofJolo 0 JoJloflof o] of 1304 373 20
12 H 193 18] o [olofo]o 0 Joloflofl o] o] ou 0.60 43
7 H 865 | 0 0o [oJofofo 0 [ofof o] o of s 247 10
9 M 1901 [ 250 [ 60 [ o[ o [ o] 0 0 Joloflofl o] o] 2u 6.32 14
14 H 1262 | 0 0o JoJoflofo 0 [ofl oo o of 120 3.61 45
3 L 5255 | 0 0o JoJofJolo 0 JoJoflof o] of 525 15.01 10
3 H 84 0 0o JoJloflo]o 0o Jolofloflo]o 84 0.24 3
10 H 43 0 0o [oJofofo 0 [oJofoJoTJo 43 0.12 7
1 L 150 [120] 68 [42[ 26 0] 0 0 JoJoflof o] of 406 1.16 10
1 M 1 0 0o JoJofo]o 0o Jolofloflo]o 1 0.03 0
11 32000 [ 0 0o JoJofJolo 0 Jolofl o] o] o [3200 94.00 19
8 M 4000 | 0 0o JoJlofo]o 0 Jolofl o] o] o 4000 11.43 9
8 L 4000 | 0 0o [oJofofo 0 [oflof o] o o 4000 1143 5
0 0 0 0 0o JoJofJolo 0o JoJofJoloTJo 0 0.00 0

Vv




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: (03N2).......... [SECTION ID:....(03N23).............. SAMPLE UNIT.... (Km102 -------Km 107)..................

LINK NAME: ......(KASSALA - HAYIA)................ SECTION NAME: ...(UMADAM -DURDAIB)...............

SURVEYEDBY.......... IDATE.........ooooovvvvrrrr SAMPLE AREA (M)35000 [SHEETNO.....(13)............

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING T

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. L IPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE i; SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5-CORRUGATION 10-LOG-TRCR 15-RUTTING 1-WEATHERGRAVELING

DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\*SJCET
3 H o [oso] ol ofofoflol o] ofJoJoJo]of]ofos| 24 45
7 H 200 [ 50 [ o Jofofol o] ofololofo]ol]um 043 8
7 M 00 [ 5] o fofolololofolololo]o] w 036 5
8 M 1 1000 | 2000 500 {2000 0 [ o [ o | o Jof{o{ o] o] o]s3s00] 1000 9
12 H 1 1010 f2]s[6]ofofolololo] o] s 052 40
8 L1 1000 | 2000 | 1000 1500/ 2000{ o | o [ o Jo oo | o | o ]ss00] 157 7
9 H 650 | 300 [ 200 {500 o [ o [ o] o JoJo o[ o] o]0 443 2
3 L 900 [1280 [ 800 [ 0 [ o [ o[ o] o foJo o] o o] 2080 851 8
1 H 100 [ 60 | 75 [200f o J o[ o o fofolofo]ol] 4s 124 30
12 L g ol [[wB]lelo]ofolololo]o] » 026 7
9 M 340 [ 400 [ 200 [600] ol o] o ofololo{o] of 440 10
9 L 20 o [ o fofoflofolofolofo]ol]o]aw 060 0
10 M 6 ol ofololololofolofolofo] s 002 0
1 M 40 | o Jofofoflololofololo]ol] o] 40 114 2
3 M 80 | 0o [ o fof{oflofol ofolof{o]ol] o] sw 2.29 6
0 0 0 Jolofololololofolofolo]o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: (03N2)........... ISECTION ID.....(03N2A3)................ SAMPLE UNIT.... (Km 110 --—--Km 115)...................

LINK NAME: .....(KASSALA - HAYIA)..................... SECTION NAME: ...(UMADAM -DURDAIB).............

SURVEYED BY.......... IDATE: ..o SAMPLE AREA (M)35000 [SHEETNO.._(14)............

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

cnpsass  GUNEORP  RALROADCROSSNG SWEL

5-CORRUGATION 10-LOG.-TRCR 15-RUTTING 19-WEATHERERAVELING

DUDACT
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% VALUE

9 H 35 0 0 0 0 0 0 0 010 0 0 0 35 0.10 0
12 M 93 6 2 2 4 7 9 8 1213 [10] 0 0 156 0.45 20
12 H 5 81 6 23 6 3 4 15 7115 7 |198 | 62 432 1.23 52
3 H 4200 | 1200 | 21525| 0 0 0 0 0 010 0 0 0 26925 76.93 66
11 0 32900 [ 0 0 0 0 0 0 0 010 0 0 0 | 32900 94.00 19
8 L 6000 0 0 0 0 0 0 0 010 0 0 0 6000 17.14 8
8 M 4000 0 0 0 0 0 0 0 010 0 0 0 4000 11.43 9
10 M st [ o [ ofoloJolo[oJoloJoJo o] = 015 4
7 H [0 ol oJolololo[oJo[oJo]o]o]oo 746 21
10 H s [ o J oJoJololoJoJo[ololo]ol] s 041 13
3 M 15 Jos | 2 [ 6l ofofl o] ofoJo[o[o]ol] s 003 0
12 L 2 [ 3l aJelofloloJoJolololo]o] s 004 0
9 M 3 (o[ [oloJo[o[ oJoloJolo] o] 20 071 0
0 0 0 [oJoJoJoJoJoJoTJolololoJo] o 0.0 0

wWw




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: (03N2)............ |SECTIONID:....(03N2/3)...................

SAMPLE UNIT.... (Km 118 -———-Km 123)...................

SECTION NAME: ...(UMADAM -DURDAIB)..............

SURVEYEDBY....... IDATE:......ccooviiviviiriiin SAMPLE AREA (M)35000 [SHEETNO.....(I5).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE g SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 19-WEATHERERAVELING
DISTRESS SEVERITY QUANTITY ToTAL | DENSITYs | PUPACT
VALUE
10 M B o] ofJoJoJolo]oJoloJo]o]ol] 0.24 5
12 L gl ololoJolololoJolJolo]o] = 0.15 5
7 H s o o Jolololol ofJolololo]olsa 155 9
7 M 3 ] ol o JololololoJolololo]olf s 109 7
9 M 600 [ 12000 [ 500 [ 500 2000] o [ o [ o Jolof o[ o of 400 13.14 20
9 L 5 [ &2l o folololol ofolololo]of] s 0.25 0
3 H 350 [ 300 [t ol ool o] ofoJoJol o] ol o2ss 737 2%
8 M 600 [ 12000 [ 500 [ 500 {2000] o [ o [ o Jolof o[ o of 400 13.14 8
8 L 400 [ 500 [2000 500 o [ o[ o o JoJofJol] ol of 2400 6.86 5
1 H 0 [ 73l 7]ofololoJoloJoJoJo] o 0.08 2
12 M 1 3 [lwls[3] a4l oJoloJoJoJo] = 0.15 7
10 L 05 | 6 [ 2Jos] 2[4 o]l oJoloJoJoJo] 15 0.04 0
3 M [ 10294 [ 200 [ 600 [600] 0 [ o [ o[ o Jolo] o] o] o 18] 3398 28
9 H BloJoJoJolololoJoloJoJoJo] 1 0.04 0
8 H 500 ] o [ o JoloJolo] oTJololo[ o] ol s 143 0
10 H 2 0ol oJoloJolol  ofolololo]o 2 0.01 0
3 L 600 | 500 [ 600 [ 750 [1500] o [ o [ o Jol ol o[ o ol 300 11.29 9
11 0 J2e000] ol o JoJloJolol ololo]o] o] o [o2000] 8.0 17
0 0 0 0ol oJoloJololofolololo]o 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
ILINK ID: (03N2)............ |SECTION ID:....(03N2/3)...cccuviinnnnnn SAMPLE UNIT:... (Km 125 ------- Km130)........ccoeeenninn
LINK NAME: ...... (KASSALA - HAYIA)........ccoooieeininniin. SECTION NAME: ...(UMADAM -DURDAIB)...............
SURVEYED BY....... [PATE.......oooiiiiii SAMPLE AREA (M):35000 [SHEETNO.....(16).............
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
ielvpsachcs | SLAESREROP | e LY
5-CORRUGATION 10-LOG.-TR.CR 15-RUTTING EAIEAT IR RN
DUDACT
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% VALUE
10 L 1 1 0.5 2 1 9 0 0 0 0 0 0 0 145 0.04 0
1 M 30 60 34 20 33 43 30 35 50 0 0 0 0 335 0.96 21
7 H 1413 300 500 | 500 0 0 0 0 0 0 0 0 0 2713 7.75 20
3 M 1692 725 0 0 0 0 0 0 0 0 0 0 0 2417 6.91 13
3 H 7364 | 3660 0 0 0 0 0 0 0 0 0 0 0 11024 31.50 50
9 M 15 23 42 22 | 117 60 64 36 45 0 0 0 0 424 1.21 3
10 M 2 6 7 25 25 75 15 25 0 0 0 0 0 180 0.51 7
9 H 20 15 12 17 15 27 16 20 50 | 13 | 111 0 0 316 0.90 7
9 L 20 43 15 60 0 0 0 0 0 0 0 0 0 138 0.39 0
1 H 190 22 43 23 40 20 25 40 50 [ 100 ]| O 0 0 553 1.58 28
10 H 42 9 9 9 16 3 63 16 42 | 35 16 56 0 316 0.90 18
12 H 7 9 8 2 6 2 10 7 20| 74 | 25 40 0 210 0.60 43
2 H 3 5 35 5 10 0 0 0 0 0 0 0 0 58 0.17 3
3 L 2100 900 750 | 250 | 490 0 0 0 0 0 0 0 0 4490 12.83 9
11 0 3500 0 0 0 0 0 0 0 0 0 0 0 0 3500 10.00 4
8 M 3700 0 0 0 0 0 0 0 0 0 0 0 0 3700 10.57 9
8 L 6300 0 0 0 0 0 0 0 0 0 0 0 0 6300 18.00 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00 0

XX




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:..(03N2)...  ISECTION ID:....(03N2M4)........co.c.... ISAMPLE UNIT.... (Km0 -—---—-Km3)........
LINK NAME: .....( KASSALA - HAYIA............. [SECTION NAME: ... DURDAIB-ADROUT)....
SURVEYED BY.... | S SAMPLE AREA (M)35000  [SHEETNO.....(1)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING
16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE BSWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING 13- WEATHERERAVELING
DUDACT
DISTRESS SEVERITY. QUANTITY TOTAL [ DENSITYS |
8 M Jasol o] o o JoJoJoJoJoTJoJ ool ] of]o]300] 1000 9
) H o la]lolol oflolofolololo]lololof[ol 2 007 0
12 L fe2fo]o] o flo]Jololojo]oJo]lo]o]of s 018 0
12 M sl olol oJolololololololololo] » 007 0
1 M J20 |4 J000] 80 | o] o] ol o[ oo oo o]ofoms 584 40
3 M [0 f200] ol o Jolo ]l ol ol o]oflo]o]o]of]2sn 7.4 1
3 L feoofr200]s00] o [ o] o] oo o] o] o] o] o] ofsm 943 8
7 H Il ol ofolofolololololololol e 017 0
9 M Jws0f ol ol o Jolol ool oo lo] ol ofofums 300 7
9 L [300[350] 400 140 | 28030 200] o] o] o] o] o] o] o] usn 534 4
8 L 50300l o] o Jolo ] ool oo oo/ o]o]aw0n] 1w 5
10 M 27wl o Jololololololololo]of] 1 0.05 0
10 L fesfo] o]l o lololololo]loJololo]o]ss 002 0
1 L 200 [1500] 1000 | 1000 |1000] 2000 200 | o [ o [ o [ o ] o [ o | o] 00| 1657 19
8 H fsool ol o o {oflofofJo]lolo]lolo] ool s 143 0
0 0 ojofj ol o fjojoflojojoJoJolo]o]o] o 000 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH;
LINK ID:..(03N2)... |SECT[0N 1D (03N2A).....ooovvinnnn SAMPLE UNIT.... (Km 6------Km 11).......ovvvvven
LINK NAME: ......( KASSALA - HAYIA)............ SECTION NAME: ... DURDAIB-ADROUT)....
SURVEYEDBY.... |DATE: ................................. SAMPLE AREA (M):35000 |SHEEFNO.:...(2) ......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING ESHOVING
D-BLEEDING 1- EDGE CRACKING 12-POLISHEDE AGG. 17.9L PPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE BSWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING .
5-CORRUGATION 10-L0G-TRCR 15-RUTTING e L
DISTRESS SEVERITY, QUANTITY TOTAL | DENSITY% D\;JADL/BCET
3 L[ 440 [ 360 | 248 | 1435 | 180 | 60 | 129 | 60 | 245 | 180 | 740 | 206 | 224 | 110 | 319 00 0
10 M 9 {04 7T |05 | L6 [ MO 0[O0 0 0| 0] 49 10 D.V.
1 L 10|65 |B0| 5 | 628|155 4& 6712061200/ 68 00 4
3 M| 154 112|150 | 160 | 108 | 104 | 68 | 119 | 750 | 180 | 245 | 26 | 276 | 0 | 2452 16,0 |
9 M| 107[198] 12 ) 182 | 80| 45 | 23 | 65 | 4 | 76 | 27 | 78| 93| 0 | 1040 120 5
1 0 [3000[ 0] 0| O | O] O] 0] 000 [0 ] 0| 0] 03000 10 2
8 MoJ3000] 0 0 0 |00 0] 0] 0000|007} 30 200 0
8 Lof6000f 0] 0| 0 J O] O] 00000 ] 0| 0] 0} 600 80 0
1 M oIBR8 % [ 246|242 [0]0[0]0]0] 29 10 0
0 0 0foj ol o0 Jojojojofojofojof0o]o}f o0 210 13

Yy




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID:.(03N2)...

ISECTION ID.....(03N2/4)

SAMPLE UNIT.... (Km 12----=-Km 17)........c00vvrvrevn

SECTION NAME:...( DURDAIB-ADROUT)...

SURVEYED BY:...

SAMPLE AREA (M)35000  [SHEETNO....(3)...

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING ESHOVING
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17 SLPOAGE CRACKING
1-BUMPS & SAGS -LANE SH, :
5.CORRUGATION  10-L0G-TRCR 15-RUTTING 1 WEATHERGRAVELING
DISTRESS  [SEVERITY QUANTITY ToTAL | oensiyss | PUPACT
VALUE
10 L [a5[0] 0] 0 JoJoJoJoJoJoloJoJoJolas][ o 0
8 M Je] oo o oo ofofo o ololololem]|] vn [ v
8 L Jao] oo o oo lololololo]o]oo]sn] sw 5
3 L woo|we0]695] 0 |77 | @ [ 28 [ 60| 4 [0 0] o] oo |mms| no | 1w
1 L Jmof 6] 0 o] oo oo oo o]oo]esw]| 21 16
9 L Jo o]0 ] 63 3545 [ 35 [s0] o [ oo oo o] o 4
9 M Jo e[ @ ol o ool o oo o]oo]wm]| 2 7
1 M (oo s o [alu]s s olololo]o]o]wm]|] w 21
1 L slol ol o fololololololololo]o| s | w 0
10 L [s 1] o lolololololololo]o]o|ws]| oo 0
1 H [t o [awloololoololo]oo]wm] 0% 0
10 H 7wl o o ool ololololololo[o] o] s 0
3 M o ol o [olololololololololo]®w | o 0
11 w0l 0 o[ o Jolololololololo] o] o]nn] ow 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH
LINK ID:..(03N))... SAMPLEUNIT.... Km I8-——Km2).......o.....
LINK NAME:.....(KASSALA - HAYIA) SECTION NAME:...( DURDAIB-ADROUT)...
SURVEYEDBY.... SAMPLE AREA (M)35000  JSHEETNO.:..(4)...
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 5 SHOVIG
)-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE gzg\w:‘L\GECRACK'NG
-BUMPS&SAGS  O-LANESH. DROP 14-RAILROAD CROSSING
5.CORRUGATION  10-LOG-TRCR 15-RUTTING T WEATHERGRAVELING
DISTRESS  [SEVERITY QUANTITY ToTAL | Densiryes | PUOACT
VALUE
9 M J®[e] @] o JoJoJoJoJoJoJoJoJoJ o] m] o 3
7 H [ lal ol ool ololololololololo] w] 0 0
1 M lalol ol ololol ool olololololo]l n] u 0
3 H Jeoo || 165 [ 9 w30 o [ oo o] o[o]ms] 56 7
g Ho s ls]ol o laulololololololololo] w] o 0
1 Ho 2ol ol ool ololololololololo] 2] o 0
10 H Jalolol o Jolol ol ololololololo]l s ] w 0
1 0 ool o [ o [ o Jo ol ool ool oo o] o]smm] wo [
8 L Jaol o[ o] o Jol ool ol ololo oo o]wo]| ue 5
8 M s o o ool ol ool ol ol ol ol oo s6 7
0 o Jofolol oJolololololololololo] o 00 0

y24




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: .(03N2)... [SECTION ID:.....(03N2/4)..........cooocccc... SAMPLE UNIT.... (Km 24-----Km29)....................

LINK NAME: ......(KASSALA - HAYIA) SECTION NAME: ...( DURDAIB-ADROUT)....

SURVEYED BY.... SAMPLE AREA (M)35000  [SHEETNO.....(5)...

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE 1B.SWELL

4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING

5.CORRUGATION  10-LOG-TRCR 15-RUTTING R TE

DISTRESS SEVERITY, QUANTITY ToTAL | DENsiTYs | PUPACT
VALUE
3 H J100] 91 ] 0 0 oJofJoJoJoJoJolJof]ofolawn 31 16
3 L |20 |57 |40 250 {1500 2050 0o [ o | o [ o | o | 0o | o | o] 5417 155 10
10 H [mo]o] 0 0 ol o] ool ool o] of o] o] 10 04 0
8 H [60] 0] 0 0 ol o] ool oo o] ofof o] sw 17 6
7 H 60| 0] 0 0 ol o] ool olo]o]o]o]o] e 02 0
8 M | 700 |1000{ 3700 | o0 ool o] o] ol o] o] o o] o] 500 154 10
8 L J1700]1800] 0 0 0l o] ool ool o] o] o] o] 30 10.0 8
9 L Jwo|e ]| 0 0 ol o] ool ool o] ofo]o] = 07 0
9 M B0 o0 0 olo]JofJolololo]o]o]o] o 03 0
1 H 601 0 0 olo] ool ool o]ofo]o 16 0.0 0
1 M 145 [30]| o0 ol o] ool ol o] o] o] o] o] 30 09 20
1 L 25 |300 | 150 | 160 {80 | 0 [ o [ o] o [ o] o] o 0o of 6925 20 11
7 M 2 o] o 0 0l o] oflololololo]o]o 2 0.0 0
12 L 6 0] o0 0 ol o] ool oloflo]o]o]o 6 0.0 0
12 M 3 o] o 0 olo] ool ool o]of]o]o 3 0.0 0
10 L 4]0 0 olo]JofJoflololo]o]o]o] 3 0.1 0
0 0 0lo] o 0 0l o] oflololololo]o]o 0 0.0 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:

LINK ID: .(03N2).... [SECTION ID:....(03N2M4).....c.00.......... SAMPLE UNIT.... (Km30-------Km35).........

LINK NAME: .......(KASSALA - HAYIA).. SECTION NAME: ...( DURDAIB-ADROUT)....

SURVEYED BY...... IDATE: ....ooovoiiioiniiiiiia [SAMPLE AREA (M)35000..... [SHEETNO....(6)......

1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING

2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING

4-BUMPS & SAGS - . -

5-CORRUGATION 10-LOG-TRCR 15-RUTTING AL RSN

DISTRESS SEVERITY| QUANTITY ToAL | DENsITYss | PYUPACT
VALUE

1 L 3 (3|3 10 [ 8 [w]2]2/[22]0]o0]o] 3e 0.9 10
9 L a0 107146 ] 58 {102 48] o [ o] o J o] oo ofof s 14 0
3 M 77 {7215 ] 88 [15[ 30 [ 14056 ] o [ o o o o] o] o 27 8
9 M vl s ] uw e |u]laulww] o] o] o] o] o] s 16 4
3 L foars[ s [16] o 0l ofoJoJo ool o] ol ol mss 13 0
10 L fas5[ 0] 0 0 0 loflolololololo] ool ws 0.0 0
12 H 9[0] 0 0 oJofoJoJoJoJoJol]ol]of 3 0.1 0
10 M [ws[ua]l 20Jws[ ol o] ololoJoJoJoJoJo] = 0.2 0
3 H Jeoo 20220 60 [35] o[ o [ o] o] o] o of ofof 13 38 17
1 M 2[5 27] 65 [3] 8] ool oo o] o] o] o] 2w 0.6 21
7 H sl ] s 2o oo o] o] o]o]ofo] 9% 03 0
1 H |7 2ol ol ololololo]Jo]o]ol] e 0.2 0
10 H 10]2] 8 0 0o loflololololololo]ol 3 0.1 0
11 0 [es800] 0 [ 0 0 ol ol oo oo o of of of 2w 68.0 16
9 H vl 7l ]l ol oloJololoJoJoJoJo]Jo] e 0.2 0
8 L f4000] 0o | 0 0 ol ol oo o] o] of oo of 400 114 7
8 M [s000] 0 | o 0 0l ol ol ol ol ol o] o] o] of sm0 143 10
0 0 0lo]o 0 0o lofloloJololololo]o 0 0.0 0

daa




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

SAMPLE UNIT.... (Km$5

------- Km 10)...

SECTION NAME: ...(ADROUT-HAYIA)..

SURVEYEDBY....... IDATE. ..o SAMPLE AREA (M)35000  JSHEETNO....(1)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 16-SHOVING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE gzg\LA'/'z‘L\GE CRACKING
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING 1-WEATHERERAVELING
DISTRESS SEVERITY QUANTITY TorAL | pensirves [PUPACT
VALUE
19 H g9l oJoJoloJo[oJol] oTfJoJo]o] 1 0.05 0
9 M Jas{ o] ol oJololo]loflo] ofofo]o] s 050 0
1 M | 17 {w0s] 15 ] 30 [0 o] o o] o fofo]o]ums 032 0
3 M J 203038 o ol ol oo o] o ofo]o]exs 2371 7
9 H s a4l s o Jolololo]ol] ofofolo] u 0.04 0
3 HoUas ol ol ofololololo]l ololo]o] s 0.10 0
1 L sl 7l o Jolofololol] ofofolo] a 0.06 4
9 L foslol ol ololololo]o] ofofolo] s 0.04 0
2 L s ol ol ofJolofololo] ofofofo] s 0.01 0
8 L Jaool o o o Jof oo o] of o fofo] o] amw 1143 5
8 M Jwooo| o] o ] o Jol ol o] o o] o oo ol o 286 4
12 L s a4l ol oJololo] ool ofofolo] 9 0.03 0
16 L fsofa] ol oflololo]lo]ol] ofofo]o] & 0.3 0
0 0 ool ol o Jolololofo] ofofolo] o 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 032 [SECTIONID..... (03N25). ..... SAMPLE UNIT.... (Km 12 -——-—--Km 17)...
LINK NAME: ... (KASSALA - HAYIA).............. SECTION NAME: ...(ADROUT-HAYIAY)......
SURVEYEDBY....... IDATE:.........ovivivrre, SAMPLE AREA (M)35000  [SHEETNO....(2).
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 1SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG.
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE gﬁ;’gﬁ% CRACKING
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5.CORRUGATION  10-LOG-TRCR 15-RUTTING A E S
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\%JCET
1 M Tslol ol ofJoloJoJolo]ofJoJoJo] s 00 0
12 Hobs2lol ol ofololololo]olfololol] = 01 2
12 Mool ol oJololololo] ofofo]o] = 0.1 5
9 L o fws] o] o[ oJof o o] ol o] o fo]of ol e 38 4
9 M Il of ol ool olol ol o] ofofo]lo] s 16 10
8 Lo faoo] o o [ ool ol o] ol o] o foJol o] s 129 6
3 L |50 20 75 [ a0 2] 0] o] of o] o ]o]of o] uw 53 5
3 M J00f600] o [ o Jof o o] o] o] o ojo] o] 10 16 12
8 M Jooool o[ o [ o ol oo o] o] o ool o] 20 5.7 7
1 Lol o[ ofJofolo]l o] o] o ofofol] s 00 0
0 0 ool ol oJolofo] oo o fofolo] o 00 0

bbb




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

LINK ID: 03N2 [SECTION ID:....(03N25)....... SAMPLEUNIT... (K 19 ----—-Km24)...
LINKNAME: .... (KASSALA - HAYIA)............. SECTION NAME:...(ADROUT-HAYIA).....
SURVEVEDBY..... IDATE: ..ot SAMPLE AREA (M)33000  [SHEETNO....(3).....
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING
-BLEEDING 7-EDGE CRACKING 12-POLISHEDE AGG, 16-SHOVING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13POTHOLE g'g\b\'l:ﬁGECRACK'NG
-BUMPS & SAGS  9-LANESH.DROP 14-RAILROAD CROSSING
5-CORRUGATION  10-LOG-TRCR I5RUTTING FHEATHERGRAVELING
DISTRESS ~ |SEVERITY QUANTITY ToTaL | pensiTYe [PoRCT
VALUE
9 L Jwe] ol o T oJoJoJol ool oTJololo]w] 56 ]
r Ll 8ol ol ofoJolololo]o] ojolo]s 00 0
1 Hopo s wlofofolololololfoJofo]m 02 1
8 M oo o [ o fofofoo] o] oJojo[olfmo] o 2
1 L Juwo|m] o[ mlololoflolo] o] ojolo]om 08 4
3 L ] 100 [0 300 | 55 |10 600 [1200 ] 80 | o | o JoJof o] 5] 109 9
9 M tulal 7l ofololoJolol o oJolo] & 01 0
L M Tsfol ol ofofoloJolof[ o ofo]lo]s 00 0
8 L Jao] o] o o Joflololofo]ofofolo]ax]|] n 4
r Hols ol ol ofoJolofolo]ojofofol s 00 0
0 0 I3s0] o [ o [ o Jofo o oo o Jojofo[ssw0] wo 1
0 o JoJol ol oJoJoJololo]oJojolo] o 00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK ID: 03N2 |SECT[ON ID.....(03N255)......... SAMPLE UNIT.... (Km26 ------- Km3l)...
LINK NAME:......(KASSALA - HAYIA).............. SECTION NAME: ...(ADROUT-HAYIA)......
SURVEYEDBY....... IDATE:......oooooooereiecii SAMPLE AREA (M)35000  [SHEETNO.....(4)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16-SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
osaves | oumEsior  leeatromocose POV
5-CORRUGATION 10-LOG-TRCR 15-RUTTING I-WEATHERGRAVELING
DISTRESS SEVERITY QUANTITY TOTAL | DENSITY% D\%_AU(?
3 H 138 | 150 | 350 900 | 60 | 400 | 490 | 225 | 2015 | 108 |140{ 80| O 5056 144 35
10 M 3 6 1 2 3 1 05 0 0 0 0 00| 0 155 0.0 0
3 M 270 [ 160 | 120 | 105 | 300 | 240 | 300 | 35 | 60 | 492 [210]525| 760 | 3898 111 16
9 M 96 | 0 0 0 0 0 0 0 0 0 0[0[ 0 926 2.6 5
9 L 9% 0 0 0 0 0 0 0 0 0 00| 0 9% 0.3 0
9 H a7 1 0 0 0 0 0 0 0 0 0 0[O0 0 417 12 10
1 H 20 | 2 36 30 8 | 60 | 4 11| 45 0 0[0[ 0 236.5 0.7 12
1 M 10 |1 30 25 30 [ 30| 3 25 10 75 34 130[0] 0 334 10 7
12 M 76 | 94 0 0 0 0 0 0 0 0 0[O0 0 170 05 0
13 L 12 0 0 0 0 0 0 0 0 0 0[0[ 0 12 0.0 0
8 L 4500 | 0 0 0 0 0 0 0 0 0 00| 0 4500 129 7
8 M 2000 0 0 0 0 0 0 0 0 0 0[O0 0 2000 57 7
0 0 0 0 0 0 0 0 0 0 0 0 0[0] 0 0 0.0 0
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ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK 1D:03N2 [SECTION ID......(03N2)3)......... SAMPLE UNIT.... (Km33 -—-——-Km33)...
LINK NAME: ......(KASSALA - HAYIA)................ SECTION NAME: ...(ADROUT-HAYIA)......
SURVEYEDBY....... [DATE: ..o, SAMPLE AREA (M)35000  [SHEETNO.....(5)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
4-BUMPS & SAGS - . -
5-CORRUGATION 10-LOG-TRCR 15-RUTTING G
DISTRESS SEVERITY QUANTITY TotAL | DENsiTYse |PUPACT
VALUE
12 H 51 | 0 0 0o [o] of o 0 0 0 [ofo] o 51 0.1 20
8 L 250 [ 250 [ 4900 | 0 [ o] o [ o 0 0 0 [ofo] o | 5400 154 7
9 H 7 | a | u 2 o] o] o 0 0 0 [ofo] o 74 0.2 4
3 L 188 | 93 | 70 | 2100 [2100] 1200 | 600 | 350 | 0 0 [ofo] o | se01 16.0 10
9 L 38| 0 0 0 [of] oo 0 0 0 Jofo] o 385 11 0
19 H 35 | 0 0 0 o] oo 0 0 0 [ofo] o 35 0.0 0
8 M [220] o0 0 0 o] oo 0 0 0 [ofo] o [ 220 6.4 6
9 M BL| 0 0 0 o] oo 0 0 0 [ofo] o 381 11 3
12 M 2] o0 0 0 o] oo 0 0 0 [ofo] o 7 0.1 5
10 M 2| 8| 12 0 o] oo 0 0 0 Jofo] o 4 0.1 4
1 L 28 | 0 0 0 o] oo 0 0 0 [ofo] o 28 0.1 5
3 H 60 [ 750 | 0 0 o] oo 0 0 0 Jofo] o 810 23 12
3 M 700 | 0 0 0 o] oo 0 0 0 [ofo] o 700 2.0 6
10 H 8 | 7] 1 0 o] oo 0 0 0 [ofo] o 27 0.1 6
1 H 2 |0 0 0 o oo 0 0 0 [ofo] o % 0.1 12
7 H ulo 0 0 o] oo 0 0 0 Jofo] o 1 0.0 0
1 M B | 5| 2 0 o] oo 0 0 0 [ofo] o 75 0.2 10
8 H 1200 | 0 0 0 o] oo 0 0 0 Jofo] o [ 1200 34 7
1 0 [28000] o 0 0 o oo 0 0 0 [oflo] o [ 28000 80.0 17
14 M 5 1o 0 0 o] o o 0 0 0 [ofo] o 5 0.0 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
SAMPLE UNIT.... (Km40 -------Km45)...
SECTION NAME: ...(ADROUT-HAYIA)......
SAMPLE AREA (M)35000  [SHEETNO.:...(6)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING T
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE el
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-L0G-TRCR 15-RUTTING 19-WEATHERERAVELING
DISTRESS SEVERITY QUANTITY ToTAL | DensiTyss |PUPACT
VALUE
9 M 543 ] 8 | 11 0o o] oo 0 0 0 JoJo] o 562 16 4
3 M 44 1280 | 12 | 175 | 60 | 325 | 90 | 160 | 90 | 300 [150{480] 2792 | 4958 14.2 16
9 L 759 | 0 0 0 o] o] o 0 0 0 [ofjo] o 759 2.2 0
3 L 366 | 25 | 4u 0 ol oo 0 0 0 [ofo] o 835 2.4 3
12 L 2 2] o 0 o] o] o 0 0 0 oo o 29 01 3
1 M 35 | 0| 10 6 | 2 (55] 8 | 15| 8 [ 11 [4]0] o | 2005 0.6 7
18 M 07 | 0 0 0 o] o] o 0 0 0 [ofo] o 0.7 0.0 0
9 H %3 | 0 0 0 o] o] o 0 0 0 [ofjo] o 93 03 4
1 H 0 | 15] 4 5 |85 [0 0 0 0 [ofo] o 103 03 17
10 H 4 [15] 1 05 | 1 los| 1 |15] 0 0 [ofjo] o 11 0.0 0
3 H 1200 | 0 0 0 o] oo 0 0 0 [oflo] o | 1100 31 16
1 L 5 |20 ] 75 0 o] o] o 0 0 0 oo o] 325 01 5
8 L 4000 | 0 0 0 o] o] o 0 0 0 (oo o | 4000 114 6
8 M [ 2500 0 0 0 ol oo 0 0 0 [ofo] o | 2500 7.1 7
0 0 0| o 0 0 o] o] o 0 0 0 [ofjo] o 0 0.0 0

ddd




ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET

SKETCH:

SAMPLE UNIT.... (Km47 -—-----Km 52)...

SECTION NAME: ...(ADROUT-HAYIA)......

SURVEYEDBY....... | N SAMPLE AREA (M)35000  [SHEETNO.....(D).....
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING
2-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. e
3-BLOCK CRACKING ~ 8-JT-REFLECTION CR. 13-POTHOLE B SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 13-WEATHERGRAVELING
DISTRESS SEVERITY QUANTITY ToTAL | DENsITYS [PUPACT
VALUE
8 H Ja200] 0 0 0o JoJoJo]ofo 0 [o]of o | 2000 571 10
3 L |40 | 9 | 28 | 100 [ 8 | 40 | 15 | 910 [ 500 | 800 [500{ 0| 0 | 7540 2154 13
3 M | 1400 [1400] 20 | 400 {90 ] o [ 0o | 0 | 0 0 [o]o| o | 3310 9.46 16
1 L Jw5|65] 10 | 20 [w0]2] o] 0] o0 0 [ofo] o 86 0.25 4
9 L 300 [ 50| 5 | 194 [180] o | 0o | 0| 0 0 [o]o o | 7 2.23 0
9 M | 200 | 25| 407 | 450 {660 420 0 | 0 | 0 0 (oo o | a6 6.18 13
16 L 20 [ 50 [ 200 o o] o] o] o]0 0 [o]o o | 21w 077 0
8 M ] 700 | 30 | 500 | 2400 {700 50 [ 0 | 0 | 0 0 [o]o o | 4830 13.80 10
8 L 700 [800 | 1400 | o J ol o[ 0] o]0 0 [o]o| o | 2900 8.29 4
12 H 5 o] o 0 ol oo oo 0 [ofo] o 5 0.01 0
12 M 4 16] 0 0 ol ol o] oo 0 [ofo] 0 2 0.06 0
1 M 2 160 | 60 | 15 o] ol o] oo 0 [o]of o | 177 051 15
1 H 0 | 15] 0 0 ol o o] oo 0 [ofo] o 55 0.16 14
7 H 5 |31 ] 4 0o ol oo ] oo 0 [ofo] o 81 0.23 9
3 H 00 ] o0 0 ol olo]o]o 0 [o]o o | 400 114 10
9 H 100 0] 0 0o ol olo]o]o 0 [o]o o | 100 0.29 4
0 0 0 o] 0 0 ol olo]o]o 0 [ofo] o 0 0.00 0
ASPHALT PAVED ROADS CONDATION SURVEY DATA SHEET SKETCH:
LINK 1D: 03N2 [SECTION ID......(03N255)......... SAMPLE UNIT.... (Km 54 -------Km 59)...
LINK NAME: ......(KASSALA - HAYIA)............... SECTION NAME: ...(ADROUT-HAYIA)......
SURVEYEDBY...... IDATE..........occciiiiicicnn. SAMPLE AREA (M)35000  [SHEETNO.....(8)......
1-ALLIGATOR CRAKING 6- DEPRESSTION 11-PATCHING 16.SHOVING
0-BLEEDING 7- EDGE CRACKING 12-POLISHEDE AGG. 17-SLIPPAGE CRACKING
3-BLOCK CRACKING  8-JT-REFLECTION CR. 13-POTHOLE 1B SWELL
4-BUMPS & SAGS 9-LANE SH. DROP 14-RAILROAD CROSSING
5-CORRUGATION 10-LOG-TRCR 15-RUTTING 13-WEATHERERAVELING
DISTRESS SEVERITY QUANTITY ToTAL | DENSITYS |PUPACT
VALUE
3 M | 420 J150] 343 [ 100 [450] 260 | 160 | 40 | 164 | 92 [ 25[410] 7785 33925 9.69 16
3 H 420 [ 504 | 120 | 340 [ 140 85 | 332 | 147 | 100 | 292 [104] 60| 0 | 2644 755 24
9 M | 536 ] 97 | 68 0o ol olofo]o 0 [ofo] o | s401 18.29 2
9 H 330 [ 8] 0 0 ol olofo]o 0 [ofo| o | 43 118 8
12 L 7|0 o 0o ol o]ofo]o 0 [o]o] o 37 0.11 3
12 M alo] o 0o ol o]lofo]o 0 [o]o] o 2 0.06 0
1 H 1“5 0| o0 0o ol oo o]o 0 [ofo| o | 15 041 0
1 M J125] 0 | o0 0 ol olofo]o 0 [o]o] o | 1ms5 049 6
10 M 2 o] o 0 lololol oo 0 Jofol o 2 0.01 0
12 H 1 o] o 0o ol oo o]o 0 [o]o] o 1 0.00 0
9 L 53 [ 0| 0 0o ol olofo]o 0 [oJo] o | 5% 169 0
8 M 2500 0] o0 0 ol ool o]o 0 [ofo] o | 2500 714 8
8 L [300] 0] 0 0 ol olofo]o 0 [o]o] o | 3000 857 4
0 0 0 o] o 0 Jololololo 0 [o]o] o 0 0.00 0
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Deduct VValue Curves
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DEDUCT VALUE

DEDUCT VALUE

DEDUCT WALUE

FIG 1: ALLIGATOR CRACKING
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FIG 2: BLEEDING
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FIG 3: BLOCK CRACKING
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DEDUCT VALUE

DEDUCT VALUE

DEDUCT VALUE

FIG 4: UPHEVAL & SETTLEMENT
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FIG 5: CORRUGATION
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FIG 6: DEPRESION
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DEDUCT VALUE
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DEDUCT VALUE
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FIG 7: EDGE CRACEKING
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FIG 8: LANE/SHOULDER DROP-OFF
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FIG 9: LONGITUDINAL & TRANSVERSE CRARKCING
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VALUE

DEDUCT

VALUE

DEDUCT

DEDUCT VALUE
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FIG 10: PATCHING
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FIG 11: POLISHING
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FIG 12: POTHOLES
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DEDUCT VALUE
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DEDUCT VALUE
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13

RATIL ROAD CROSSING
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FIG 14:

RAVELLING
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FIG

15:

REEFLECTION CRACKING
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FIG 16: RUTT

ING
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FIG 17: SHOVING
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FIG 18: SLIPPAGE CRACES
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FIG 19: SWELLING
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Fig 20 corrected deduct value curve
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