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ABSTRACT

Transportation agencies use many computer tools for managing infrastructure. Engineers in
operating divisions at the lower end of the organizational hierarchy choose a variety of tools to meet their
specific needs. Managers at the top of the organizational hierarchy want a uniform “enterprise” database
system that provides them direct access to agency-wide data. Frequently, these two different approaches
at different levels cause inefficiencies in the agency. This study was conducted to determine if
efficiencies could be gained through the process of standardizing data storage mechanisms to permit
diversity at the operating level while maintaining data compatibility for aggregation at higher levels in the
organization.

A needs assessment regarding pavement inventory and maintenance scheduling conducted at the
regional level provided the information for developing a computer-based tool for operations. The needs
at headquarters for aggregating data were accommodated by exposing regional data in standard database
(.dbf) formats. A variety of visual development tools were considered for the project. Borland Delphi™
was selected because it provides satisfactory connectivity for enterprise as well as local database back-
ends, it provides a powerful development language (object Pascal) for engineering algorithms, and it
provides an exceptionally good Integrated Developers Environment.

The Pavement Preservation Prototype software consists of three coordinated sections: Pavement
Treatments, Paint Treatments, and Maintenance Management Quality Assurance. Each section was
provided with a custom Graphical User Interface in conjunction with a standard database back-end.
Because the data were converted and exposed in a standard format, straight forward GIS analyses could
be applied. Examples provided for each of the three prototype sections demonstrate the advantages of

standardizing regional data.



PAVEMENT PRESERVATION SYSTEM
CONVERSION AND ENHANCEMENT PROTOTYPE

Project Objectives
Needs assessment at the regional level: Pavement inventory and scheduling needs at the regions
will be assessed. The regions are the operating level in the pavement information systems
hierarchy. All data collection and primary analysis are conducted in this level. Hence a system
that aids in this process must be developed. The primary attribute of such a system should be
user-friendliness. Another desirable feature would be to develop a system that encompasses
existing pavement preservation methodologies.
Needs assessment at the headquarters level: Headquarters is the level where all regional
pavement databases are aggregated and statewide data analysis is facilitated. At any given time
the regional databases must be accessible to the headquarters. The model should allow retrieving
data from different data sets in an efficient manner.
Develop architecture strategy: This objective entails fulfilling the needs at the regional level and
headquarters level. Objectives at this level would include data concurrency and multi-user access.
Data concurrency ensures that data at both the regional and headquarters level are the same while
preserving data integrity. Multi-user access allows multiple users to access the same data
simultaneously. This would also prevent multiple copies of the same data.
Develop prototype applications: Prototypes must be developed for the pavement databases. Data
structures will be defined for storing data appropriately. The application should be designed to
ensure smooth transition between current practices and proposed practices. Demonstrate
prototype: The prototype will be tested to demonstrate the pros and cons of the approach and to

provide insight for implementation.



Development Tool Selection

Leading development tools for information systems were reviewed to insure that state-of-the-art

technology would be used for the prototype. The following three terms are used by the industry and

throughout this report:

1.

Back-end applications: The back-end application is where the data reside. It also is
known as the server; any computer process providing services to the client. The server
processes provide background services for the client process. At one end of the spectrum
are large enterprise database servers, such as Informix and Oracle. At the other end of
the spectrum are local databases such as Access and Paradox. Microsoft SQL Server
capabilities lie somewhere in between.

Front-end applications: The end-user usually interacts with the client process. The client
is any computer process that requests services from the server. The client also is known
as the front-end application. Modern software products for the development of the front-
end commonly are referred to as “Visual Development Tools.” The current principal
competing products on the market are: Borland’s Delphi, Microsoft Visual Basic, Sybase
PowerBuilder, and Symantec Visual Cafe.

Middleware applications: Middleware is any computer process through which clients and
servers communicate. The middleware is made up of several layers of software that aid
the transmission of data and control information between the clients and the servers. The
communications middleware usually is associated with a network. All client requests and
server replies travel through the network in the form of messages that contain control

information and data.

Microsoft Component Object Model (COM) and the Object management Group Common Object

Request Brokered Architecture (CORBA) are competing architectures for addressing the problem of how

to define, construct, and deploy software elements that comprise complex systems. Both architectures
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attempt to achieve database server independence by allowing front-end applications to access data from
multiple server databases without the need to write separate specific code for each database. CORBA
implementations support a wider range of languages and platforms than COM. In contrast to COM,
CORBA was designed specifically for distributed systems. However, COM and CORBA seem to be
converging toward a consensus industry standard.

State-of-the-art visual development tools are used for developing middleware and for developing

the front-end applications.

Evaluation of Development Tools
Visual Development Tools
Visual development tools are used for the development of front-ends and middleware. A World
Wide Web search was conducted to gain current evaluations of the principal visual development tools:
Borland’s Delphi, Microsoft Visual Basic, Sybase PowerBuilder, and Symantec Visual Cafe. The
following six sites were selected in an attempt to provide a balanced summary:

. PC Magazine (www.zdnet.co.uk/pcmag/labs/1999/04/visual/004.html), which contains

the most up-to-date, in-depth, independent comparative evaluation that we could find.

. BYTE Magazine (www.byte.com/art/9611/sec12/art6.htm), contains an independent

comparison of Delphi, Visual Basic, and PowerBuilder.

. Microsoft (www.microsoft.com) because Microsoft produces Visual Basic. Its web site

contains an in-depth comparative evaluation of Visual Basic, Delphi, and PowerBuilder.
The evaluation was prepared by NSTL, Inc.

. Sybase (www.sybase.com/products/powerbuilder/gigaart.html), which produces

PowerBuilder. Its web site contains a cursory comparison of PowerBuilder and Visual

Basic.



. Borland (www.borland.com/delphi/papers/delvspowr/delvpowr.html), which produces

Delphi. Its web site contains an in-depth comparison of Delphi and PowerBuilder.

. Symantec (www.symantec.com/vcafe/index_reviews.html), which produces Visual Cafe.

PC Magazine

This section reviews the evaluation of visual development tools published by PC Magazine. This
is summarized in greatest detail because it is the most in-depth independent comparative evaluation
available at the time that this study was conducted.

. Value for Money: Though Delphi and Visual Basic were close in terms of pricing and
features, Delphi achieved higher usability and features scores as compared to Visual
Basic and PowerBuilder.

. Help Information: Delphi and Visual Basic code prompts and online help were
straightforward. PowerBuilder suffered from more erratic help information.

. Satisfaction: This index illustrates the consistent qualities of the products tested. Visual
Basic and Delphi both achieved high scores on this index. PowerBuilder’s confusing
interface and lack of examples affected tester’s perception of the product.

. Form Design: The testers found that creating Delphi forms was simple. Visual Basic also
scored high, but faced some criticism for its time-consuming process of changing
component properties. PowerBuilder received mixed reactions. Some features got an
excellent rating, such as the ability to preview the form without having to run the project.
However some features could be awkward for new users since the interface and
associated help files don’t make it clear where to find controls and tools.

. Reading from a database: Testers were asked to connect forms to a single table DBF
database containing 21 columns and 8,400 rows of data. Delphi’s database wizard

simplified the procedure, contributing to the product’s overall productivity scores.



Making the initial connection between the database and its associated form was more
awkward in PowerBuilder. Lack of good help affected PowerBuilder’s scores in all
usability indices. However, once the databases were incorporated, PowerBuilder was
found to have one of the strongest set of tools for database related applications. Options
for creating reports and labels were appreciated.

. Adding event code: Delphi automatically added code into the project. This reduced the
amount of code creation that testers had to complete. However lack of comments for such
generated code hampered debugging programs. On the other hand, PowerBuilder
required manual operations to carry out many tasks automated in most other packages.

. Compiling and debugging code: Testers found debugging Delphi source code difficult
due to much of the code being generated automatically. By contrast, Visual Basic
provided easy-to-use debug facilities. PowerBuilder, with its lack of help and confusing

controls, ranked low.

BYTE Magazine
The article “Upgraded C/S Tools: How Much Better?” included Visual Basic, Delphi, and

PowerBuilder. The article “New Leaders of the Client/Server” included Visual Basic, Delphi and
PowerBuilder. The context of the articles could be summed up by the “Making a Choice” section in the
second article:

But good as {Visual Basic and PowerBuilder} are, Borland's Delphi takes top

honors. Developers will find its procedures for form design and accessing of

components similar to Visual Basic's, but in many little ways Delphi simply

makes it easier and more convenient to access data from a client/server database.

And its speed, both in database and non-database operations, is far ahead of all

the competition.



Microsoft

Microsoft commissioned NSTL, Inc. to prepare an in-depth comparative evaluation of “Rapid
Application Development Tools” including: Visual Basic, Delphi, and PowerBuilder. A qualitative
summary of their “Usability Results” would rank Visual Basic first, Delphi second, and PowerBuilder

third.

Sybase

Sybase provides a cursory comparison of Visual Basic and PowerBuilder in nine categories:
productivity, cross-platform support, skills availability and third-party support, general ease of use,
support for three-tier architectures, performance, Java support, size and complexity of applications, and
cost of deployment.. A qualitative ranking of their comparison gives Visual Basic four “strongs” and five

“weaks,” and gives PowerBuilder seven “strongs” and two “weaks.”

Borland

Borland commissioned Sphere Data Systems, Inc. to prepare an in-depth comparative evaluation
titled “A Comparison of Client/Server Development Tools; PowerBuilder vs. Delphi.” The two products
were rated on performance, Rapid Application Development (RAD), database application architecture,
client and server tools, and user interface. The paper concludes that “Delphi surpasses PowerBuilder 5.0
when it comes to performance, ease of use, object oriented technologies, database access, client/server

rapid application development, and scalabiltiy.”



Symantec
Symantec does not provide any comparisons between itself and its competitors. Symantec
announces that Visual Cafe offers excellent performance and features for new Java developers wanting a

RAD environment with client/server database support.

Development Tools Used for the Prototype

Back-End Tools

Two distinctive categories of database back-ends exits: “enterprise” and “local.” Two of the
leading enterprise database tools are Informix and Oracle. They are intended for storage and
manipulation of huge amounts of data. Consequently, their implementation and maintenance require a
huge investment in time and money.

Local database back-ends, like Access, Paradox and dBase, primarily are intended for use by an
individual or a small group. They are relatively inexpensive and easy to learn. dBase was the first local
database to dominate the market. dBase file formats (.dbf) are still the common denominator for sharing
data between databases. However, the dBase commercial product essentially has become extinct.
Microsoft Access has acquired major market share in recent years.

The applications for this project are intended for use by the UDOT Regions. An enterprise back-
end, such as Informix, is not available locally at the Regions. Besides, an enterprise back-end would be
over-kill for a project of this scope. However, Access is available at both Region 1 and Region 2 — the
sites where prototypes would be guided and evaluated.. Therefore, Access was the back-end chosen for
the project. Part way into the project UDOT requested dBase format files so data could conveniently be
imported to ArcView and other applications. dBase format files then became the back-end data formats

for this project.



Front-End Tools:

As described in the previous section, the principal competing tools in the marketplace for front-

end development are Borland’s Delphi, Microsoft Visual Basic, Sybase PowerBuilder, and Symantec

Visual Cafe. All four currently are being used extensively in practice. Delphi was selected for the

following reasons:

Visual Cafe was not chosen for several reasons, but primarily because it is specifically
tailored for Java applications, and Java was not required for this project.

PowerBuilder has a strong user base that was built up in the past when PowerBuilder was
the best and most widely accepted front-end development tool for large scale client/server
applications. It is intended for use with large enterprise database systems such as
Informix. It is relatively expensive and has a long learning curve. It supports MS
Windows, Mac, and UNIX. It is not intended for development with local database back-
ends such as Access. It is not commonly used by university students, and is never used by
engineering students. PowerBuilder was not highly rated in the independent reviews.
Visual Basic is emerging as a powerful visual development tool for client/server systems.
It is relatively inexpensive and has a short learning curve. It can be used to develop front-
ends for enterprise database back-ends, such as Informix, as well as for local back-ends
such as Access. In addition, it is the basis for Visual Basic Application, the consistent
macro language for all Microsoft Office Products. It is the most prevalent computer
language currently being taught to engineering students. It only supports MS Windows.

It was rated high in all independent reviews. Visual Basic is becoming a tempting
alternative for front-end development over a wide range of information systems
applications.

Delphi has many of the same attributes as Visual Basic (VB). VB is judged better in that

Delphi has a slightly longer learning curve and is not used by university engineering



students. On the positive side, Delphi provides class structures similar to C++ and Java
that are not available in VB. Delphi was rated high in all independent reviews. Because
of its all-round performance capabilities, and its similarity to the C++ computer industry

standard, Delphi was selected for development of the front-ends for this project.
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PAVEMENT PRESERVATION PROTOTYPE
Background
Pavement Preservation currently is done in unison with paint preservation and the Maintenance
Management Quality Assurance (MMQA) program. The roads are divided into segments based on
beginning and end mile posts on a given route for a controlling station. All the pavement, paint and
MMOQA attributes are keyed to these segments. Data is stored in sequential order in a Quattro-pro file.
The screen shot below captures part of that Quattro-pro file. As can be observed, data is entered in rows.

No structural separation exists between the pavement attributes and the paint attributes.

@ Corel Quattro Pro - D:A\Chandra‘\Region2\PPPAjunk._wb2

';D Fil= Edit “iew |ngett Fomat Toole ‘Window Help — =] x|
EES ) B | HEE| A RS K-8
|m.a| RalRE jﬁ; H|Nolma| - E - -
| Daaliz  E 11999
R | 3 | T | u [ ¥ | W ] =~
, -
: | Plan for Every section of Every Road
3
4
5
3 (Based on field Rewviaw)
T PAVEMENT
& SCHEDULED SCHEDITLED FLANNE D FLANITELD LAET IAET SCE
k] TREATMENT TREATMENT TREATMENT TREATMENT F4INT-TREATMENT F4dINT TREATMENT P T
10 TTFE YEAR TIFPE YEAR TYFE YEAR
1
2 REJ [EEE] REJ [ 1999 | SOLVENT 1996 E
1 REJ 2000 RE.J 2000 PAINT 1996 E
1 REJ 1999 RE.J 1999 EPOXY 1996 E
= REJ 1995 CS 2001 EPOXY 1996 E
® REJ 1995 CS 2001 EPOXY 1996 E
1 REJ 1999 CS 1999 EPOMY 1995 E
1 REJ 2003 REC 2000 SOLVENT 1996 E
1 REJ 1995 CS 1999 EPOXY 1995 E
20 REJ 1995 cs 2000 EPOXY 1995 E
CWVERLAY 1993 2000 EL'
<< 2] > WERJPRICE (Macros 1 D .(E {F e i@ - NG
Matebk.wh3 [ junk_whZ | READY Iz

Figure 1. Quattro Pro Spreadsheet Data Entry and Analysis Form
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Though pavement management using a spreadsheet brings with it advantages such as ease of use,

familiarity of personnel, it has several shortcomings which must be overcome. A few of those

shortcomings follow:

L]

Data, essentially spatial in nature, is not readily accessible to a spatial representation like
a GIS.

Multi-user environment may lead to Data Redundancy (multiple copies of the same data).
Difficult to consolidate data from multiple users.

Data security not enforced rigidly.

Not intended for large data sets.

Difficult to query and filter data.

Complex macro language that is difficult to maintain and debug.

Merging data from several regions is awkward and prone to error.

A model was needed would overcome the aforementioned pitfalls and still maintain functionality

of the existing program.

Functionality for the Prototype
Data Display: The prototype should allow easy display and access to records. Navigation
through the records of a database table should be in an efficient and user-friendly manner.
Data Manipulation: Key data manipulation operations such as insert, update, and delete
should be easily facilitated by the model.
Order of Information: Information is defined as “processed data.” The prototype must
allow for sorting data in an order defined by the user.
Information Retrieval: Many a time, specific information must be retrieved from data.

The prototype should possess good querying abilities.

12



. Data Storage: The format in which data is stored is an important issue. Data storage
should be in a form conducive for various development tools to access it.
. Data Analysis: Data analysis is an offshoot of the previous need for standard data

storage. Data must be amenable for analysis using tools such as ArcView GIS.

Approach Adopted

This section details the approach adopted in meeting needs for the pavement preservation model.

Data Standardization

The emphasis was on data standardization. All data were converted into the standard format.
Once data is in the standard format, migration to any other format becomes easy. Also database
development tools can access such data to perform various analysis and manipulation. dBase was chosen
as the standard platform as it is the generic database which can be accessed/ translated into any other
database with ease. dBase is a good fit in the architecture proposed, which calls for eventual transfer to an
enterprise database. dBase can be used with a base level database such as access or an enterprise system

such as SQL Server.

GIS Interoperability

All pavement management data is spatial in nature. Each of the road segments for which
attributes are stored corresponds to some specific geographic location. Keeping this fact in mind, the
prototype was developed to work well with a Geographic Information System. ArcView was the GIS tool
adopted. dBase tables are the standard format employed in ArcView. For this reason the pavement

management prototype is interoperable with ArcView.
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Determination of Data Structures

The pavement management database was organized into different topical modules. Therefore
there are tables dealing with data about pavement treatments, paint schedules, MMQA, pavement
evaluation and so on. Each of these tables has a mirror table for storing archived information. A list of the

tables and the fields contained in them is provided in Appendix A at the end of this report.

Data Entry and Manipulation
Specific input screens were developed for data entry and manipulation. These dialog boxes are
better than entering records in rows for the following reasons.
. Chances of data entry errors are minimized as the dialog box is focused on one record
and selected special fields.
. The user need not go over the whole row if only a few values are to be entered.
. Choice of values for certain attributes can be restricted by the use of drop-down boxes.
This ensures that the user does not input undesirable values.

. Access to these dialog boxes may be restricted, thereby increasing security.

Information Retrieval and Ordering
The prototype introduces improved querying and sorting capabilities as opposed to the
spreadsheet. Easy to use interfaces have been built which allow for data to be queried and sorted. Such

tasks would have involved cumbersome clipping and pasting in the original spreadsheet environment.
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PAVEMENT PRESERVATION MODEL EXAMPLE

This section deals with implementing the pavement management prototype to a real world
pavement preservation program. The emphasis is on illustrating the methodology and benefits accruing

by using this model.

Data Display
The opening screen shows the display of data already contained in the pavement table. Tools

have been provided to navigate through the record with ease.

J® Control Interface =Dl
File Edit Add Tools

General Treatmetts |F'aint I Evaluatiunl MMQ.-‘-‘-.I

i | - | > | > |

ROUTE  |BEGIM_MP [END_MP [LST_TRE_TY  |LST_TRE_YR|SCD_TRE_TY |S|:D_TF=E_Y|i’
58 0 154 s 1999 REJ 2001

| [2=1 80 ] 10 FEC 1997 REJ 2000

2= 80 10 20 REC 1396 REJ 1939

Bk 80 20 a0 FEC 1995 REJ 1995

2= 80 30 40 REC 1395 REJ 1938

Bk 80 40 B REJ 1996 REJ 1999

222 36 B3.1 564 55 1392 REJ 1335

| [z=2 80 B Fa.4 FEC 1954 REJ 1997

222 80 3.4 89 s 1395 REJ 1938

| [z=2 80 &g 94.5 s 1995 REJ 1995

n 222 a0 94.6 97.1 Mane Unkriown

| [z=2 80 7.1 102 C_JF 1996 C_JR 2006

222 138 ] 10 55 1392 REJ 1935

| [z=2 138 10 11.2 s 1954 REJ 1997

222 138 11.2 204 55 1392 REJ 1935

| [z=2 196 ] 17.1 55 1954 REJ 1997

222 196 17.1 244

KI _>I_I

Figure 2. Database Display of Data by Category.
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Data Manipulation
Pavement data is always dynamic. Records are to be updated constantly to keep track of surface
treatments and schedules. A history of such changes also must be maintained to provide an idea about
pavement durability and can be invaluable for various analysis such as life cycle analysis and benefit-cost
studies. This archiving facility was lacking in the spreadsheet model which is rectified in the prototype.
The tool for data manipulation brings up the following dialog box. The fields in the dialog box are
populated by values corresponding to the location of the cursor in the main form. Refer to the previous

screen shot to locate the cursor position.

 Input Interface M= E3

Treatments Database

Stafion  [221 Scheduled Treat. Type [REJ =]
Foute |53 Scheduled TreatYear [2001
Beginning [0 I’lanned Treat Type [REJ =]
Ending |1_54 Flanned Treat. ‘Year |2':"3|1
Last Treat Type Iﬁ Surf. Area |U
Last Treat Year [1339 Cost Treatment |0

i 1.54
Lane Miles | Comments |

Figure 3. Data Entry Dialog Box.
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Notice the drop down boxes for the treatment types. These will ensure that the user will only use
the specified treatment type, eliminating the possibility of an error. The post button on this form performs
two functions.

1) The main form (opening screen) gets updated showing the latest values, and

2) The old values are stored in an archive table which can be viewed conveniently as shown

in Figure 4.
A Archives P8 [=] E3
' Paints | Evaluation | MMOA |
4 I - I - I < I = |

STATION [ROUTE  [BEGIN_MP |[END_MP  [LST_TRE_TY  [LST_TRE_¥R|SCD_TRE_T¥  [SCD_TRE_vR|PU =]
221 T i 154 5 1999 FEJ 2001 RE

[

| |

g o

Figure 4. Display of Archived Data.

Ordering of Information
The prototype allows flexibility to order data depending on the constraints decided upon by the
user. For example, the user might want to see all data grouped by the routes and see the last treatment
type as a sub-group. The order of sort can easily be defined by using the sort tool shown in Figure 5. In
this example the user has designated a sort based on a primary field of “Route” and a secondary field of
“LST TRE YR” (last treatment type).
The results of the sort are shown in Figure 6. It shows the table sorted in the precedence of routes

and last treatment types. A sort also could be conducted on planned treatment years. This would give an
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idea of the tasks at hand and help in prioritizing. Thus, ordering of data is a useful tool in planning for

pavement treatments.

Multiple Sort |

Choose from Tabie IF‘avement vI

Source Lisk Deastingtion List:

STATION ROUTE
BEGIM_MP LST_TRE_T¥
END MP

[LET TRE YR
SCD_TRE_TY
SCO_TRE_YR #r
PLM_TRE_T¥
FLN_TRE %R
LAME_MILES
SURF_AREA
COST_TREAT
COMMEMNTS

4+
¥

L

2 [~ v [

k. Cancel Help

Figure 5. Dialog Box for the Sort Tool
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File
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""""""" ' 15 317 %223 C_REC 1995 C_JR 2006
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B 226 15 28 321.7 PMSC 1995 RE 1993

B 225 15 304 307 PMSC 1985 RE 1991
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B 237 2 7.7 13

B 237 2 13 20,95 C5 1995 REJ 1998

B 236 2 20,95 28,95 C5 1995 REJ 1998

B 237 5 101 12.8

B 237 5 0 101 €5 1995 REJ 1998

B 223 6 B4 14.2

B 223 ' 14.2 19.9

B 223 6 19.9 30

B 223 ' 30 40

B 223 6 40 43.2

B 223 ' 53 EE5 PMSC 1993 REJ 1996

B 223 6 53 £3.14 55 1992 REJ 19§;|

[« | 1

Figure 6. Results of the Sort Based on the Parameters Specified in Figure 5.

Data Retrieval
Data Retrieval, as opposed to data sorting, is used to filter data. Only those records that satisfy a
given condition are returned. Complex queries can be performed using this model. For instance, the user
might want to see all the segments due to be treated in 1999 and due to occur on route 15. The query tool

is put to use in such cases.
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/¥ Query Tool =10

Choose from Tabis IF'avement - I

fgiyes Avgifiafle

Flelds Availabig

END_MP =] _|sco_TRe_vR| 2]
LST_TRE_TY 1995
LST_TRE_YR -

500 TRE TY =] 5| 52| and | 1336
SCO_TRE R [ 1997 |
PLW_TRE_TY I 1393
PLN_TRE_YR ]

LAME_MILES |4 1333
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Figure 7. The Dialog Box for the Query Tool.

File Tools
|BEGIN_MP |END_MP  [LST_TRE_TY  [LST_TRE_vR|SCD_TRE_TY  |sCD_TRE_vR[ <
15 08 12 PMSC 1995 REJ 1099
15 2 317 PMSC 1995 REJ 1999
15 I8 321.7 PMSC 1995 REJ 1999
[« | W

Figure 8. Results of the Query Based on the Parameters Shown in Figure 7.

Data Analysis
Analysis and graphic display of pavement data can be efficiently performed using a GIS tool such
as ArcView. The single biggest advantage of a GIS is that it lets the user visualize information in new

ways that reveal relationships, patterns, and trends that would otherwise be intangible in a tabular system.
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UDOT’s pavement data was analyzed using ArcView. Numerous demonstrations of its power were made
at UDOT seminars. The following series of screen shots show how GIS can be integrated with the
pavement preservation model.

Figure 9. shows the GIS display of the road segments maintained by Region 2 in dark black. Utah

State Highways are shown in gray.

71 ArcView GIS Version 3.0a
Edit Miew Theme ﬁraphics M{indnw I:lelp
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_ | Evaluation.dbf |

Figure 9. GIS Display Showing State Routes in Region 2.
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Figure 10. This screen highlights roads that are due for surface treatments in the year 2000. These
roads are shown in thicker lines. In this way, at a glance the manager can tell which roads are due for

treatment planned for the year 2000, and can further prioritize tasks and schedule work among the

maintenance crews.

2 ArcView GIS Version 3.0a

Ble Edt Yiew Theme Graphicz Window Help

_IEI ..
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Provides information about a feature H-

Figure 10. GIS Display of Surface Treatments Planned for the Year 2000.
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PAINT PRESERVATION MODEL EXAMPLE
The Paint Preservation Model (PAINT) is similar to the Pavement Preservation Model (PAVE).
Data are stored in a standard format. This makes the Paint preservation model readily amenable to a GIS
analysis. Specific data manipulation dialog boxes have been built to provide the user with an easy
interface. The following series of screen shots summarize the paint preservation model.

Figure 11 shows the PAINT database. Customary tools have been provided for navigating

through the records.

J® Control Interface | [O] x|
File Edit Add Took
Generall Treatments | Evaluationl MMQﬂ.l

I I = | > | b |

STATION |ROUTE  |BEGIM_MP [END_MP [LST_PT_TYP  |LST_PT_vR|SCD_PT_TvF  [SCO_PT_vR[s =

221 58 0 1.54 SOLYENT 199 SOLYENT 1947
| [2=1 B0 0 10 FaIMT 1996 EPOsY 2000 E
221 &0 10 20 EPOsy 1396 EPOsy 1339 E
| [2=1 B0 20 a0 EPOMY 1996 EPOsY 1998 E
221 &0 30 40 EPOsy 1396 EPOsy 1398 E
| [2=1 B0 40 56 EPOMY 1395 EPOsY 2000 E
222 3 B3.1 BE.4 SOLYENT 1396 EPOsy 1397 E
| |22z B0 56 3.4 EPOMY 1395 EPOsY 1998 E
222 &0 3.4 89 EPOsy 1395 EPOsy 1397 E
| |22z B0 89 94.5 EPOsY 1997 E
222 g0 4.6 37.1 EPOsY 1395 EPOsY 1338 E
| |22z B0 7.1 102 EPOMY 1993 EPOsY 1998 E
222 138 0 10 EPOsY 1396 EPOsY 1339 E
| |22z 138 10 1.2 EPOMY 1996 EPOsY 1999 E
222 138 11.2 204 EPOsY 1396 EPOsY 1339 E
| |22z 196 0 17.1 EPOMY EPOsY 1999 E
222 196 17.1 24.4 E
KN LI_I

Figure 11. Input Dialog Box for Manipulating the Paint Data.
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Statian |221— Scheduled Paint Type |SOLVENT =
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Beginning |':' Actual paint Type |EF'EI><‘Y j
Ending |[1.54 Actual Paint Year 2000
Last Paint Type |SOLVENT [ Lane Miles |0
Last Paintvear |1996 Comments |

Figure 12. Dialog Box for Inputting Data to the PAINT Database.

The PAINT database also has the following features:

. auto archiving on post

. ability to perform multiple sorts on the database

. ability to query the paint database

. ability to generate tables derived from the main database. Refer to the user’s manual
section.

The PAINT database also can be analyzed using a GIS as shown in the following exhibits.

Figure 13 displays the roads in Region 2 graded by the different paint types.

The database and GIS analysis also can be used to create charts and graphs as shown in Figures

14 and 15.
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Figure 13. GIS Display of Paint Types in Region 2.
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Figure 14. Graphic Display of the Paint Profile Planned for the Year 2000.

25




1 ArcView GIS Version 3.0a

Eile  Edit Gallery Chart Window Help

EEIH 7]

blles of Paint Y ear-Yise

B 1999
B 2000
W 2001
O 2002
B 2003
O 2004

O 2005

Miles

Years

Figure 15. Graphic Display of the Miles of Paint Applied by Year.

Figure 15 is a graphic of the miles of paint planned for application by year. The values have been
computed from the database, and the results are shown in the form of a bar chart.

Figure 16 is a graphic displaying the power of GIS to relate data from disparate databases and
perform an analysis. Here the single dashed lines are pavements scheduled for painting in the year 2000.
The double lines are pavements scheduled for treatment during years 2001 and 2002. The overlap of these

lines show pavements which will be treated within two years after striping.
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Figure 16. GIS Display of Pavement Overlays and Pavement Striping.
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MAINTENANCE MANAGEMENT QUALITY ASSURANCE EXAMPLE

Introduction
Each Region and Station is responsible for assessing the quality of its roads. This Maintenance

Management Quality Assurance (MMQA) process is accomplished by randomly selecting segments of
roads, visually inspecting the segments, and grading the results on a scorecard. The scorecard is divided
into 10 groups:

1) snow removal

2) hard surface maintenance

3) non-hard surface maintenance

4) roadside maintenance

5) vegetation control

6) drainage and slope repair

7) major structure maintenance

8) traffic services

9) supervision, training, and support maintenance

10) rest area maintenance
Each group contains several activities. Performance measures are specified for each activity. Scoring is
accomplished by rating the performance measure for each activity on a scale from Av(high) to F (low). A
complete list of groups, activities, and performance measures is presented in Appendix C.

UDOT developed a Quatro Pro spreadsheet to help station personal conduct scoring in the field.

The spreadsheet generates random numbers for selecting road segments, and provides dialog boxes for

scoring each activity.
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Region 2 added columns to their Pavement Preservation spreadsheet in an attempt to consolidate
Pavement Preservation, Paint Preservation, and Maintenance Management Quality Assurance into a
unified software suite that could be used by the regions.

The objective of this part of the project was to demonstrate an alternative to the spreadsheet, and

to present some of its advantages including interaction with Geographic Information Systems (GIS).

Database Approach
The dialogue boxes of MMQA data can easily be replicated in dBase using standard tools. Figure
17 is the highest level dialog box showing the general information and the randomly selected route

segments in the spreadsheet. The main advantages of dBase files over spreadsheets are as follows:

Accessability to Data

The dbase files can easily be linked with ArcView GIS. Numerical data can be viewed in two
dimensions. A two-dimensional picture gives a detailed overview of the data which can be useful to the
people in the field. The database format reduces the time and effort needed to generate a geographical
display showing the spacial distribution of the scorecard values. Figure 18 shows the region on the

standard state highway reference system.

Analysis of Sata Made Easy

With the two dimensional/route map available in ArcView, the data can be analyzed further,
which will give a detailed output. Any type of analysis can be made on the data and any number of
additional attributes can be linked with the data available. For example, the attribute length of route can
be added to make the tables more self-explanatory. Also one can make an analysis such as which part of
the county has maximum traffic or which part of routes require MMQA treatment and so on. These

analyses make the data more useful and efficient. This also could save some time and effort of the site
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engineers who go out to collect the data which can be evaluated on the desk by conducting analysis in

ArcView. Some of the analysis done on MMQA is shown in Figures 19 through 22.
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Figure 17. Dialog Box Showing Randomly Selected Route Segments
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Figure 18. Sites for MMQA Data for Region 2.
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Figure 19. Display of MMQA Data Field “Asphaltholes”.

Figure 19 shows ratings for the MMQA parameter “Asphaltholes” on the State Highway Route
map. This type of information is useful for prioritizing and scheduling. Figure 20 shows information
from Figure 19 plus a character (A through F, or N/A) representation of the score for the respective route
segment.

Figure 21 shows similar data for the MMQA parameter “Concreteholes” plotted as bars.
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Figure 20. Display of MMQA Data Field “Asphaltholes” Showing Character Score.
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Figure 21. Display of MMQA Data Field “Concreteholes”.
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Figure 22. Table of Attributes Displayed by the Identity Tool.

Data Queries
The simplest way to access data is to use the GIS Identity Tool. As shown in Figure 22, the
identity tool in ArcView gives all the attribute information on screen for any route selected. Again this is

an efficient and handy tool for the site engineers.
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The query tool is the main tool used to answer most of the questions during analysis. For example
in Figure 23 and 24, with the help of this tool one can find a particular route or all MMQA treatments
required in a particular year. Multiple queries using Boolean values, like “and,” “or,” “>,” “<,”” etc; can be

used where more than one attributes is to be used to find an accurate solution.

& Mmqa.dbf

Fields Values
[Shape] <] _ - i -
[Station] s

— 2

[Eeqinning] . s
[End] i
[&zph_holes] e _ " e
[&sph_crack] = = Eg
[Conc_hales] i
[Should_eda] 01 o
[Litter_amt] £ d
[Rock_debn] -
YT ﬂ ¥ Update Values

[ [Foute] = 15 =

e 1 — MHew Set

&dd To Set
— Select From Set

Figure 23. Multiple Query Tool.
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Figure 24. Display of Query Results.

Statistics

Statistics of the data are essential for most planning studies. With the database front end or a GIS
like ArcView, tools are readily available to calculate statistical parameters such as standard deviation,
mean, sum, count, maximum value, minimum value, variation, etc. Figure 25 shows the sum, count,

mean, maximum, minimum, range, variance, and standard deviation for the shaded data.
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Figure 25. Statistical Summary for Selected MMQA Data

38



CONCLUSIONS

The pavement inventory and scheduling needs assessment at the regional level provided the
information for developing a computer-based tool that could be applied at the local level. The needs at
headquarters for aggregating the data were accommodated by exposing the regional data in standard
(.dbf) formats.

A variety of development tools were considered for the project including: Borland Delphi,
Microsoft Visual Basic, Sybase PowerBuilder, and Symantec Visual Cafe. Each of these tools has its
strong and weak points. After careful consideration, Delphi was selected. We judged that it provides
satisfactory connectivity for enterprise as well as local back-ends, it provides a powerful development
language (object Pascal) for engineering algorithms, and it provides an exceptionally good Integrated
Developers Environment (IDE).

The Pavement Preservation Prototype consists of three coordinated sections: Pavement
Treatments, Paint Treatments, and Maintenance Management Quality Assurance. Each section was
provided with a customized Graphical User Interface (GUI) in conjunction with a standard database back-
end. The GUIs were designed to resemble as closely as possible the forms that were currently in use in
order to reduce the impact of switching to a new system.

Because the data were converted and exposed in a standard format, straight forward ArcView GIS
analyses could be applied. Examples are provided for each of the three prototype sections demonstrating

the advantages of standardizing regional data and applying GIS for analysis and visual displays.
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APPENDIX A

DATABASE TECHNICAL DETAILS
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GENERAL DATABASE

Field name
STATION
ROUTE
BEGIN_ MP
END MP
LOCATION
ADT 1997
SURF _AREA
LAST CONST
ROAD CLASS
STIP

LANE MILES
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Type
Number
Number
Number
Number
Char
Number
Number
Char
Char
Char

Number



PAVEMENT DATABASE

Field name Type
STATION Number
ROUTE Number
BEGIN_MP Number
END MP Number
LST TRE TY Char
LST TRE YR Number
SCD_TRE TY Char
SCD_TRE YR Number
PLN TRE TY Char
PLN TRE YR Number
LANE MILES Char
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PAINT DATABASE

Field name

STATION
ROUTE
BEGIN_MP
END MP
LST PT TYP
LST PT YR
SCD_PT TYP
SCD PT YR
ACT PT TYP
ACT PT YR

LANE MILES

44

Type

Number
Number
Number
Number
Char

Number
Char

Number
Char

Number

Char



EVALUATION DATABASE

Field name Type
STATION Nmber
ROUTE Number
BEGIN_MP Number
END MP Number
EVALUATION Char
CRACK IND Number
IRI Number
RUT DEPTH Number
SKID NUMBER Number
COMMENTS Char

45



MMQA DATABASE

Field name Type
STATION Number
ROUTE Number
BEGIN_MP Number
END MP Number
ASPH_HOLES Char
ASPH CRACK Char
CONC _HOLES Char
SHOULD EDG Char
LITTER AMT Char
ROCK DEBRI Char
WEED_CONTR Char
VEG_CONTRL Char
MOWING Char
LANDSCAPE Char
DRAIN_CLEA Char
DRAIN_INLE Char
SLOPE RE Char
BRIDG DECK Char
BRIDG_STRU Char
BRIDG JOIN Char
PAVE STRIP Char
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PAVE SYMBO
SIGNS
DELINEATOR
GUARDRAIL
H/W_LIGHT
SIGN_REPA
SWEEPING

GUTER_ISLAND

47

Char

Char

Char

Char

Char

Char

Char

Char
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APPENDIX B

USER’S GUIDE

49



USER’S GUIDE TO THE PAVEMENT DATA INTERFACE PROGRAM

Introduction

The Pavement data interface program is an efficient tool for the collection, analysis and retrieval
of data. It consists of several components that are tailor made to suit the current requirements of UDOT
pavement data management.

The program has been modeled after the Quattro-pro spreadsheet programs that are currently
being used. While mirroring the ease-of-use of a spreadsheet, this program has additional advantages. The
database structure developed is used to perform repeated tasks such as querying and sorting with ease. A
GIS tool such as ArcView can access the tables stored in this program. This provides a real time spatial

representation of the pavement data.

Salient Features

The first command to be executed on running the program is the File > Open menu. This leads
the user to the directories on the machine. The user needs to select the correct path the database resides in
and click on any of the tables.

The opening screen shot shows the five different databases which can then be viewed

individually by clicking on the tabs.
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A navigator tool has been provided which allows convenient access to each of the rows in the

database. The buttons have the following functionality.

Moves the cursor to the first row

1  Moves to the prior row

J Moves to the next row.

|
_ | Moves the cursor to the last row.

The File > Print command prints the table being viewed.
The File > Close command exits the program.

The Edit menu brings up a new dialog box which is used to update the databases. The values of
the fields of the row pointed by the cursor are seen in the dialog boxes. A typical dialog box would

resemble the following screen shot.
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Once the requisite changes have been made, the user has a choice of posting the changes or
canceling them.

The following occurs when the ‘Post’ button is clicked
(a) The record in the main table gets updates with changes made in the dialog box.

(b) The changed record gets archived in a separate archive table.

This two-step approach to updates ensures that a record of all changes made is maintained.

The Add menu items work similar to the Edit menu items with the difference that the Add
commands are invoked when adding a new road segment. A dialog box similar to the edit dialog pops up
which can be populated with the new values.

The Tools > Archives command enables one to view the archived tables. A print option is also
included. Navigation tools have been provided to move through the database. Additionally a tool to delete
records has also been provided to clean up the archived table.

The Tools > Queries tool allows one to query the database. Complex queries are supported by

this program using the ‘and’ or ‘or’clauses. This tool brings up the following screen.
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 Query Tool M=l E3

Choose from Table IF'aint - I
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ALT_PT YR d| [ d|

ROUTE = 15 GO % Clear |

The following sequence of commands has to be followed to query the database.

(a) The table to be queried should be chosen in the drop-down box. In this example, we have chosen the

‘Paint’ table.

(b) The fields available for the table chosen show up as a list on the left-hand side. The user double-
clicks the field to be queried.

(c) The user single-clicks the operand to set the query.

(d) A list of values available is displayed as a list in the right-hand side. The user double-clicks on the
value he needs selected.

(e) The query as chosen appears on a box below the lists (in the example here; “Route =15).

(f) Clicking on the ‘Go’ button brings up the query results.

(g) Clicking on the ‘Clear’ button resets the query.
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The results of a query can be printed or saved as a new table as shown in the next screen shot.

SR Tools

SaveTableds [E [BEGIN_MP [EMD MP  [LST_PT_TvP  [LST PT_vR|SCD_PT_TYP |SED_PT_YH|AE

Exit 15 04 07 PAINT 1996 TAPE 1998 T

15 307 3108 EPOXY 1996 EPO:Y 1997 EP

| 225 15 308 312 EPORY 1996 EPO:Y 1995 EP
B 206 15 32 317 EPORY 1996 EPOXY 1998 EP
B 206 15 N7 318 EPOXY 1995 EPOY 1997 EP
| 226 15 8 321.7 EPOXY 1996 EPOXY 1998 EP
| 226 15 217 3223 EPOXY 1996 EPOXY 1998 EP
| 232 15 288.7 29 EPOXY 1996 EPO:Y 1995 EP
| 232 15 291 296 EPOXY 1996 EPO:Y 1997 EP
B 232 15 296 04 EPORY 1996 EPOXY 1997 EP
| 1

The Tools > Sort command is used for multiple sorts on the database. The screen looks like the following

graphic.
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Multiple Sort E2 |
Choose from Table IF'avement vI

Souwrce List Destination List:
|BEGIN kP ROUTE

STATION
[ST_TRE_YR END_MP
SCO_TRE_TY
SCO_TRE_YR 4 |
PLM_TRE_TY 2

PLN_TRE_R ¥ |
LAME_MILES
SURF_AREA
COST_TREAT

COMMENTS i

3 N 2

(] I Cancel Help

The following steps are to be followed:

(a) The table, which needs to be sorted, is chosen first.

(b) The source list details all the available fields. Using the right arrow (>), the destination list can be
populated in the order of precedence. The up and down arrows can also be used to determine the sort
order. The double-right arrow (>>) can be used to transfer the entire source list to the destination.

(c) The ‘OK’ button gives the sorted table which can be printed and saved as a new table.
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The Print command on all these screens lead to the following dialog box.

A Print Preview

Bl «[>|m ala| & al

41649 - Generd

CTATION [ROUTE — JBEGIN AP [END WP [LOCATION [T 1997 [SURE AFEA

221 58 Il 154 Tocele Courdy 122148 [7o3 ettt

221 a0 0 10 Newvada lire to BP 73462 (1093 1597

221 ] 10 20 East of “wendover 7a3n 4 7444 15996

221 a0 20 a0 endover 7a3n4 |75 1595

221 1T a0 £ 300t Kl =i I 1594

221 ol 40 FE Knolls to Araoonit 02592  [EE74 1993

222 2 21 EE.4 Mills S to 20 13284 [1249

222 I AE E9.d Lanonite to Love HE 7 [/4 0 1904

222 a0 F3.4 23 Lowe to Burmster Q4608 16288 (1928

222 ol EE 54 6 Burmnstes to End of 47 1988

i) ] 04 57 1 End of Corcrefe t ET 1875 1571

222 a0 871 102 sk Point to Blac STIE1E (44 1591

222 138 0 10 |- 80 to Grantsvill 2916 29.25

222 128 10 11.2 Grantsvilletain 5 4205 7.1

i) 128 117 204 Granstuilleto.ct R T

222 196 0 17.1 SR199 to ERE a7.8

222 196 171 24 4 17.1

222 155 EEX! 284 137

222 196 284 2629 to 120 14634 [19.03

223 2 E.4 14.2 | ugh Countu to Lo 247 ~|

4] | k]

| Page 1 of | 100% | M5 SanzSedffpt | v

The print tool contains standard features such as zooming the preview, setting up the paper size and

properties such as landscape and portrait. All these dialogues are in the standard windows format.

58



APPENDIX C

MMQA DATA DESCRIPTIONS
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A B C D E F G H | J K
1 |ABOUT MAINTENANCE MANAGEMENT QUALITY ASSURANCE SCORE CARD —

R = IS ) R L et

10

1A

12
13

15

The spread sheet was developed to help Station personal to

Input Score Card *orksheet Data, I

The intention was to create a user friendly spread sheet which would help stations compile the MMGA

Statistical Data, The spread sheet uses dialog sereens to help contral the data input and calulations,

This page is the focal point af the spread sheet, it uses push buttons to allow the user to manipulate the

spread sheet without concern for the how, why,and when questions which arise form spread sheet uzage.

Edit Record ] "wiite Fiegion Statistics |

PRINT STATIOM SUMMARY I

Drelete Record I

‘wiite Finished Fandoms

Backup Station Activity Data [ k) I

Write Finished Fandams

Wiew Fecord I

: Writes File
PRINT Ztation=done tot to the
FRIMNT Foute Report I M.MQA el onk
drive

Import Station Activity Test File I

Reset Station I

| Far first time use create the directary C:AMMQAN with Windows Explorer

Euit & Save I
Exit Without Saving I

Show me:
STORE THIS FILE IN THE DIRECTORY [C:\MMQA] BEFORE 51,4[%_'

Spreadshest stores all files into the above directony.

Headings1

MMOA Program Service L.evel Worksheet

Entry Date: Station: 142 %) PRINT ON
7 i ietro £ FRINT OFF
e Region/Distreit: Region 1
S ample Perigd———————
Area : CLIMTON P
Number of Lanes : | 2 (3] FALL
1
Route Random rumber ———————————

Route 37 Random 0.80

Turn Print Off £ On ————

Route 37 Random 2.20
Route 37 Random 7.0
Route 37 Random 9.20
Foute 33 Random 0.80
Foute 33 Random 1.30

Route 37 Random 0.40

Ewaluator: |

General Comments I
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Score Card Input

Maintenance Program Service Level Worksheet
Yiew Group Thresholds for: |2

Group 2 - HARD SURFACE MAINTENANCE
Defective Amwoilntal Amount

NUMBER ACTIVITY

241 Asphalt Pavement Patching & repair ] - 0z
Fiutting [>1/4") il 1058

282 Crack sealing & chip seal ] - 0.2

281 Concrete Pavement patching & repair i] 0z

Group 3 - NON-HARD SURFACE MAINTENANCE
NUMBER ACTIVITY

341 Shoulder wark, i} = 1056

Mext Previous

Help

Score Card Input

Maintenance Program Service Level Worksheet
Yiew Group Thresholds for -/ &

Group 4 - ROADSIDE MAINTENANCE

NUMBER ACTIVITY Defective Amorfnital Amount
441 Litter pickup a : 01
442 Fock remaoyal 0 s 01

Group 5 - VEGETATION CONTROL

HUMBER ACTIVITY =
41 Moxious Weed Control o - u °
Baz ‘Yegetation Contral 0 = i} =
a3 M owing[M uizance Yeq. Control 0 s 1] z
561 ndscape Maintenance  escription Matriz 581
EDIT > Hal= -
Group 2 - HARD SURFACE MaINTENANCE Mext Previous
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Score Card Input

Grade & clean ditche
Maintain inlets

Erozion Repair

Group 2 - HARD SURFACE MAINTEMNANCE T
Group 3 - NON-HARD SURFACE MAINTEMAMNCE =
Group 4 - ROADSIDE MAINTENANCE =

Score Card Input

|

E

Guardrail maintenance

2|88

I

£

EEEEEEERE

R LLLL
MWL RN

B

T
W
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SCORE CARD:A1 By |

A B | E | o | e | F | & || H 1
1 MMOA Program Service Level Worksheet
2
5 Date..: 0213099 Route - 37 Entry Dat 02713199
4 Region: 1 Mo of Lames = 2
g Area..: CLINTON
6 | Statiom: 1421 Mile MarkerBegi 010 MM Esding : 020
= - _
] Fegment length[mi] = 010
a
10
11
12 |mumeeR ACTIVITY CONDITION | Los | LOS | Dafective | Units | Tatal | Units
RATING Amaounk Amount
13
14 Ceadz 2 - HAPOD GURFACE MAINTENANCE
Azphalt Favement Pakching & repair #of .
241 0.00 Lod R 14 0z # lanes"0010
= [Pathales!Ruts] potholes e
16 Rutting [=1/4"] 0.00% Lod kit 1.0 Lin. Ft. 1056 # lanez"525
17 282 Crack sealing & <hip seal 0.0 L3 At 1.3 Lin. Ft. 02 # lanez"0.10
. . Lin. FE
15 2E1 Cancrete Pavement patching & repair .00 08 Rt 15 spalled 0z # lanes"0.10
[cracksdjaints] SR
19
20
a9 Ceady 1 - NOW-HARD AURFACE MAINIINANCE
a2 341 I Shoulder Work 0.00% I Lod R I 1.5 I I Lin. Ft. I 1056 I Toon I
25
24
ag CEady 4 - FOAROFGIOE MAINIENANCE
25 441 Litter pickup 0.00 Lo At 1.1 #af 010 L mi.
abjects
a7 182 ok removal 0.00 moa Rt |11 e 010 CL mi.
fock=
2a
ag Ceadz § - VECETATION CONIROL
a0 Ea&1 Maoxicus Weed Conkral -1.00% Lod H/h 1.0 Lin. Ft. Lin. Ft.
31 Sa2 Wegetation Control -1.0 LA Wik 1.5 Lin. FE. Lin. Ft.
32 SAG Mowing[Muizance Yeg. Contral] -1.0% LA Wik 1.0 Lin. Fr. Lin. Ft.
33 SE1 Landscape Mainkenance 1] Ld N/R 1.0 See condition dezcription matrix SE1
a4
35 Geady 6 - ODFAINRCE 3 GLOFE RIFAIR
36 Bt 1 Grade & clean ditches -1.0% Lod Hik 1o Lin. FE. Lin. Ft.
57 BA2 Pintain inkets -1.0% Lea Wik | 10 # of inlatz Total # of inlets
= 25% full
35 EE1 Erasion Repair -0.2 L Wik 1.0 Lin Ft. Lin. ft.
9
47 CEady B - TRRFTIC SERVICES
FE] aa1 Pavement Striping -1.00% Lod W/h 1.1 Lin. Ft. Lin. Ft.
49 aa2 Pavement markings -1.00% Lod Wih 1.1 #of .. Tokal # of ..
50 SAT repair & replace signs -1.00% Loda Nk 1.1 #of .. Total #of ..
g1 Shd Repair and Replace delineatars -1.00% Lod Wih 1.1 #of .. Tokal # of ..
=] GA5 Guardrail maintenance -1.00% Lod W/h 1.0 Lin. Ft. Lin. Ft.
53 SaE Highway lighting maintenance: -1.00% Lod Wik 1.0 of .. Total #af ..
. R #of
- Loa Mk 5
54 SAT Zignal Repair 0.0 ) 1.5 el # of year:
-1 SAS Eweeping -1.00% Loda Nk 1.0 Lin. Ft. Lin. Fr.
CE Gag Curbe'gutker & Izland -1.00% Lod WiR 1.3 Lin. Ft. Lin. Ft.
[ G410 Runzway kruck lanes -1.00% Lod W/h 1.0
B3
64 Geadg 10 - FE3T ARER HAINIENANCE
[ 1041 rest area mainkenanc: -1 | | 1.0 See Condition Dezcription Matric 1041 I
EE
&7
B3 Evaluatar
]
w0
71 | Comments:

5

| ¢| ¥ 2% SCORE CARD JGRF 1 Threshald / GRF 2 Threshald S GRP 23 Threshold S GRF 4 Threshald 7 GRF & Threshold S GRP 6 Threst
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Group Center

-1
o]
1

1.33

1.54
1.67
1.65

2.01
2.54

2.35
2.67
2.65

301
334

3.35
367
365

4.01
4.54
4.355
467

465

.01
554
535

S.EV

S.BS

MA
B
B

A
&
&

A-

A

B+

(=13
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CATEGOREY SEREVICE LEVEL
Group 1- SNOW REMOVAL & E C L F
# At it ies Cordition Fudicators Perfommatce Meanmes threshold | threshold | threshold | threshold | threshold
Timeliness of respoties to s & e
HmLIo o A0 o Df aj;ﬂslm Covfomtatice to targeted
141 St and Lee Corgrol roadray, presence of raction cotdition grals (See Condition 1 2 3 4 5
(sand & deicers) when needed , pase Drescription BMamix - 1417
operiitg and clositg dates of seaconal ¥
roadargys , presetce of blads ice |
CATESORY SERVWICE LEVEL
Group 2 -HARD STURFACE MAINTENANCE & E C D F
H Dt iyities Cordition Fdicators Perfommatce meanmes threshold | threshold | threshold | threshold | threshold |
281 Asphalt Prvement Pabching & repair Pothales [+ B"xB 1) Humber of pathalesilans ! mile 0s & 15 23 0
[incl. shoulders]
Fukz [=1"] % of rutting > 1" 5% 15% 25% 5% 45%
Lincar ft. OF pavement with unfilled
242 Crack sealing & chip seal Cracking [crackesdjaints] ¢ lane { mil fincl. 250 1313 2375 34358 4500
Ehoulders)
Linzar Fe, OF pavement with unfillzd
2E1 Concrets Pavement Patching & repair Cracking [crackesdjoints] ¢ lane ¢ mile [incl. 250 1313 2375 3455 4500
Ehoulders)
CATEFORY SEEVILCE LEVEL
Group 3 - NON-HARD STURFACE MAINTENANCE & E c o F
# Stivties Condition Bdicators Perfimrutce eaames: threshold (threshold |threshold |threshold (threshold
3'&‘1 Shc-uldcr I“I‘Ilc'rk [gr:n--:l ] Trolldel Cdge ur:::!:- ol ol CroIon B LT L= D i L1 l\:IIrIDp OlT OF CrosTah EI?: 52 1III?£ 15.-{ EEI?:
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CATEGORY

SERVICE LEVEL

Group 4 - ROADSIDE MAINTENANCE & E C I F
# Activities Condition Indicatars Ferformance measures threshold|threshold|threshold|threshold|threshald
=
441 Litter pickup Fresence of litter # of > fist size ':'t'JE'ﬂﬁ present/ centerline 125 468 #15 1156 1500
milg
452 Fack remaval | Presence of Rocks, large debriz & ather hazards an raadway # of = fist size objects prezent/ centerline 125 469 213 1156 1500
i choulder mile
CATEGORY SEREVICE LEVEL
Group 5 - VEGETATION CONTROL & E C ] F
# Sctivties Conditicn Bdicators Perfomriarice Measimes threshold | threchold | threshold | threshold | threshold
% of roadside area wimore than 1
Sa1 Mloxious Weed Control Presence of Moxious weeds noionzs weed or Masious weed gone 2% &% 14% 19% 25%
ko Fogd
Saz Yegatation Control [sbatruction] Prcsane of major ::.r.d maderake Linear e OF major :md. rru:-d.-'_-ral:c 0 75 150 225 00
wegetation obstructions [hazards) hazards per centerlins mils,
SAZ Mlawing [nuizance wegetatian cankral] Prezence of nuizancs vegetation % of road;id:.: area windisance =X 1% 18% 243 0%
vegetationweeds)
Sad Landscape Maintenancs Appearance & health of landzcaped Condition scors [Fee Condition 5 5 5 10 12.00
areas Diezcription Matriz 461) ’
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CATEFIEY SEREVICE LEVEL
Group 6 - DRATNAGE & SLOPE REPAIR & E o 5] F
[ Activities Condition Budicators Perfommatice Tegnres threchold | threchold | threshold | threchold | threchold
Ditches with zediment Buildup, unabl: 1.2% B4 1% %% 20.0%
B4 Grads and clean dikches ko carry desiqn flow . % of ditches > 25% full
Culverts, drop inlets, & outlet channels
plugged with dire andlar debriz, 1.0% ax % 1 15.0%
BA2 Mlainkain inlets unable ta carry design Flow . % of pipefinletaiculverts > 25% filled
Unrepaired srosion or slides Linzar Ft. OF majeor and moderaks
. . encroaching on, or undermining the erasion encroaching, or undermining 1.3% 15% a5k 5% 40.0%
GE1 Erosion Repair shoulder or kravel way . readway per centerling mile.
CATEGFIREY SERVICE LEVEL
Group T - MAJOR STRUCTURE MAINTENANCE 4 E C 5] F
[ Actinities Cotudition Budicators Perfomtiatce Feanmes threchiold | threchold | threcshald | threshold | threshold
Tl Eridge Deck Repair Unrepaired deck spalling % of Unrepaired spalled areas 1% 4% T 10% 13%
. . Eeructural Deficiencies/Failurez - Accomplizhment of identificd
TAZ Eridge Repair b v structural deficiencies [ See Condition 1.0 2.50 3.30 4.50 S50
refer bo LIDOT structurez divizion - H
Diezcription Matriz - 742 )
Diirty Eridge zurfacez & sidwalkz. Accomplizhment of identifizd
TAS Eridge Cleaning Elacked Eridge drains, unfilled structural deficiencies [ See Condition 1.50 2.50 350 4.50 S50
jmintstoracks Dizcription Blatrix - PA5
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CATEGORY SERVICE LEVEL
Group 9-SUPERVISION, TRATNING, & SUPPORT MATNTENANCE A E C D F
i Aoctivities Condition Indicators Performance measutes threshold | threshold | threshold | threshold | threshold
Employees wf skills & knowledze
required for Cality, safe efficient,
4l Training mistorer serrice “a of traing hors to total work hoars |
Maintenance Fadio system operated
effectively, facilities operating costs
reirtbursed, equipment fleet non-use &
2E1 Support Maintenance dowmtime properly acccunted for. Jutly
Field crewr’s activities properly planned | %% of mipervised hrs. to total work
a1l Supervision A superised . hionars .
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CATEGORY SERVICE LEVEL
Group § - TRAFFIC SERVICES & E r I F
# Dt it ies Cordition Fdicstors Perfommatice mheanmes threshold | threshold | threshold | threshold | threshold
a4 Favement Striping wharn or rnisﬁi!n? lane & .cdge stripes | X of pavement st.rip-ing ot visible & 1% g 1% 15 0%
nat vizible ok night night
: Mlizzing or defeckive % of Defective pavement markers
Bal P t markings[symbols k P 1% 6% 1% 15% 20%
avement markings(symb.als) markars[spmbools) [symbols)
GAad repair and replace signs UnreadablefDamaged signs % of Defective signs 1% 6% 11% 15% 20%
G Repair and Replace Defective Delineators % of defective definators 1% &% 1% 15% 20%
delincatars!Markers
SAS Guardrail maintenance Diefective guardrail % of Defeckive guardrail 1% 4% aX 1% 15%
SAE Highway lighting maintenance Eurned out highway light= % of highway lights not working =k 10% 15% 20% 25%
traffic zignalz (& an inkerzection Mumber of mainkenance call-outz
GAT Fignal Repair ** Flaghing, with burnt cut bulbes, or with | required For this type of malfunction 0 1 2 3 4
a control system malfunctioning [call-outdyearizignal)
. Fand, rocks, & debriz on roadway &lor % of roadway!shaulder area with
B E ' . ¥ ¥ 5% 16% 2E% F9% S0%
wesping shoulder sand,rock, &lor debriz
Sa9 Curbdgutter & lzland Defective Curb&gutter!lsland % of Failed Curbfgutter or lzland 2% 14% 26% o H S0x
SA10 Runaway truck lanes 0.1 i} u} u] 0.5
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CATEFIEY SERVICE LEVEL
Group 10 - REST AREA MAINTENANCE & E C 5] F
# Activities Condition Budicators Perfomhance megaimes threshold [threchold |threchold |threchold |threchold
Cleanliness of building. Mon-Functional . -
buildingtutility systems [hand dryer, | Condition Scare [ See Condition 4 8 12 16 20
soap dispenser, dump station). Seore Description - 1041]
Appearance of landzcape areas,
1041 rest area mainkenance sidewalks & pavement,
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SNOW AND ICE CONTROL SERVICE LEVEL

Condition Descnption Matnx - 1A1

Condition 1

Condition 2

Condition 3

Condition 4

Description Bare pavemant condition
maintained at all times .
Trawveler rarahy
axperiences delays .

Travelkr may expariance
some isolated delay with  delay and slomw frawelwith
roads having patches of roads having blade ice, or
packed = now, with onby
the wheeltrack bare .

black ice, slush, or
compact snow .

Travekr may expariance

Travakrwill expariance
delays and = low trawel
with regular compad
= nowu buildup and no bare

Road
Closed

Service Level Matrix

Level of Semnvice A B C 1] F
Category 1 Highways Condition 1 Condition 1 Condition 1 Condition 1 Condition 2
Category 2 High ways Condition 1 Condition 1 Condition 1 Condition 2 Condition 2
Category 3 Highways Condition 1 Condition 1 Condition 2 Condition 3 Condition 3
Category 4 Highways Condition 2 Condition 2 Condition 3 Condition 3 Condition 4
Category 5 Highways Condition 2 Condition 3 Condition 4 Condition 4 Condition 4

Mountsin P asses Condition 1 Condition 1 Condition 2 Condition 2 Condition 3
Seazonal Highweays* Condition 2 Condition 2 Condition 3 Condition 4 Condition 5

* Seasonal highways have a planned closure during early winter. Lewvel of service will determine the length of the closure.

LOS A has the shartest closure time, LOS F has the longest .

MOTES:

1 Conditions may vary temporarly depending on the frequency, duration & severity of snowfall events
2 Category of highway is based an Functional Class and ADT . A highway may be raised or lowered, based an it's importan
population centers, and curvature or grade of alignment .
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LANDSCAPE MAINTENANCE SERVICE LEVEL

Condition Description Matriz - 5A4

Weed Control Phirt Healkh Trimming, Pruning, & Planting
Conddition 1 Plaric healthnyr and hich I plante exhibit sppropriste chape ahd chatacter loame
= 5% of the plavts evhbitwichle sress or disease rceared atud trivrered regalarhye
100%, gronamd cower 5% wroid moplat beds

= 5% i le e de

Lavme cortait = 5% wisible wee ds and dope spots

Plarte hawre vt onrer gronam thedr location

Condition 2 | Pladiyg Bedsarit = 15 % wisible
ee ds

=15% of plards exhibiing come sress or diceace
gronaud comrer hias Tuo less thar Q0% coverage
=15% of lamm area cordaine vishle weeds dor cpots

Homwore e 15 % of 41l plavds exhibi pooating
or cortair 4 fear de ad or drine braruches
Lavme morared ot vot trivvaned regilar by
= 15% woids hopland be de
Plarvte hawre vt onrer gronam thedr location

Conditin 3 | Platig bedswith = 15% wicihle
pee ds

=15% of plards exhibiing come sress or diseace
grontud comrer has less fhaw 90% comearage
=15% of Lo area cordaine vishle weeds dor cpots
ard are allowred to go doomart i the anrvener,

Dlore that 15% of allplate exhibit spronatings
o covitaih 4 fear dead or deing brariches
L monared ot doomart, ot not trivveried.
=15% woids I plad beds
= 15% of plards have ovrergrom fhelr location
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STRUCTURAL BRIDGE REPAIR SERVICE LEVEL

Condition Description Matrix - 7TAZ

Priccity 1

Pricrity 2

Desoipton of
typical work

Works kwchades aiticalrepairs oach ac:
aTeplaciing Totter tinber cormpoterds

ok duwchides non-aitical & xon stoaciTal Tepadrs such as;

+ Fiepair spalled cotuTete on piers + Comre chivgs erosion problane avomd piers & abubmerits
aFepall expatcion joiits aTetrome COMMpression seals i e ¥pansion joirds
Dddrecs pier ooy «Fepair damia ged railings & oaths
Wiodi dvenald be accorrplihed as soom as posdhle rommalhy wihir ore year .
Service Level Matrix
Sexwice Level & E s L F
Wiorks o be [ priarity- 1 & Prioriky- (15% of priority-1 is deferred | 30% of priority-1 ic deferred  |50% of priority-1 ic defarred | =50% of priocitye-1 &

e anplidhe d 2 arork loryzer huat 1year. loryzer huaty 1 year. loryger huaty 1year. defierre d loxyzer than 1year.
Friority-2 deferred 4 btz a9 Prioritye2 defemred 3 years or Priorite2 ondy dore when P-| Prioribe 2 sy be defared

3 years TnTe 1 & dave onabridge rdefintely
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REST ABREA MAINTENANCE SERVICE LEVEL

Condition Description Matrix - 10A1

Janioria 1 Services Emildimg & utilities Sie Cperatiots
Condition 1 |Festroomes cleated aene cessaryto [Water & coarer opstane Pimctional| Landecape pladinghealtb and hash | Lywme | Sllrest aTess open 24 brs, aday, 365 days
meet highest standarde for A i campliane e vy reglatione | | moared . Sidearallic & parkiing areas clean A 4 PRAT .
clear e s, Graffitiic rermoned  Puilding i good mepair, partitions | free of defects . Piondc tables clean & free of
rnediatelyr . Comder tops and  |doors , dispencers inplac e withoat defects . Site free of roticedble Hter .
floors are cleated & dried defiects | Wrallroof | sk lights
fre querd by . Soap & paper supplies | fmctional & fee of defe cts .
ronatirie by refilled darivg the dagy. Inonp station fimctiotal
Trash cordaiters are anptied
fre querd by
Cordiion 2 Enmilding cleane d ronative b 3-3 [WFater & cevmer gestarne fimctional| Landscape pladivghealfer . Laame moared | | Mlostrest areas open 24 hoors o daye, 365
ties o dar ac require dtomest & | & Buildihg ki goodrepair aith | Sidewrallic & parkidz areas cleah tngt exhibit dayrs 4 year .
high standard for cleanlivess. cte defecte gt fimctional cithe hiter defects . Picnic tables clean & warf
Craffiti ic remnomred | Convider tops | pattdions doors , dicpencers i | miwor defects | Mlinor anomd of noticeable | Selected now-iderctate Te st aTeas wonldbe
atdfloors are cleatied & dried . | place Dnunp stationfimectional . Litter . closed dring loarise periods  primarite
Soap & paper oapplies ate Tefilled . dharirys the wrirder rrordhe
Trach cordaiers are anptied during]
the daiby rondtire cleardns .
Cordition 3 Enilding cleared oonative b 1-2 WWFater & semer gesterns functional| Landscape plading exhibite soame dress w’ | A1 Bber state Tect areas open 24 hors @
tines o day as require dtomest 4 | Building wih soene amface & st v e ds & dana ged or oy branches | dayr, 365 dagrs arear |
midonn statdard for clesnlivess, trvior faructioral defe cts, Lavme mfrequert e wmon onamed Sidearalls &
Craffiti i rermomeed . Conviter topes | Partitions doors muge be miseing, pardiing areas clearw sorne woticeably defects|  Allrwe- dterstate mect ame acomonld he
andfloors are cleaned & dried . | same dispencers nonfiomctional, . clozed darivg lovarase periods  privmarihye
Soap & paper oapplies are refilled . lights ot mhimors mkchg. FPicuic tables clear wftn ivor defects dhariryz the wrirder rrrdhe
Trach cordaiers are arptied duming] Inonp dtatiom Dmcticral . hlinor st of huoticeable Liter |
the daiby rondtine clearing .
Cotudiion 4 Paortable toilets & paper prowided Bnilding closedbecanse of a Latudzcape plarding wf nooticeable e eds

oridy . Fiongtiely cleated one tine o
day . Trach cordainers are amptied
g the daibe routine cleaning

il or bilding deficiercy.

Hatazed or dyityg bratuchies | Laames mrnoared
Sidevrallic & parkiigg areas notc eahly dirhye wd
rrubwor defects
Pimndc tables xee d cleaning & exbibit major
defiecte .
Significart anomit of noticeable litter

Dllrest areas clogsed
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Condition Tatal = {Janitorial Services) + (Building & utilities) + (Site) + (Operations)
Service Level Candition Tatal

A 4
B Sto7
C 8to 10
D] 11t013
F =13
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=

A E c 1] E F G H I J K L [\l M
Randoms generated by Region 1 ... 1001408
Station /
Random| 1421 1422 1423 1424 1425 1425 1431 1432 1433 1435 14365 1437
#

ROUTE 1 I ] o) = ] 5 Gl 1 1 0
REF. MArke 760 1.40 0.30 .00 5.0 1510 1.70 11.80 Z2.00 370 19,580 1250
ROUTE 2 a7 26 215 G0 29 65 a4 132 132 23 23 16
REF. MArke: 2.20 2 .60 1.00 5.20 19.20 AG.G0 14.90 10.30 30.30 770 26.50 2 .60
ROUTE 3 EL 26 13 29 29 [ EE 13 13 23 23 16
REF. MArke 0.20 1.10 7.40 24420 | 29.00 20.70 5.40 12,40 27.10 1.60 22.60 13.50
ROUTE ) ELl 39 13 59 39 [ EE 13 13 23 30 16
REF. Marke 0.10 2.70 6.00 237.00 | g0.80 9.00 4.70 1860 22.20 £.30 111.00 19,60
ROUTE 5 37 =0 13 20 =0 55 EE 13 13 23 =20 16
REF. MArke 9.20 5.30 5.00 33800 11.00 1550 9.10 15.30 25.70 1210 113.00 13.00
ROUTE g 20 532 13 20 20 G5 24 22 13 23 20 16
REF. MArke 1.30 0.90 320 S42.40 15.00 20.90 5.00 1.30 26,80 5.00 11020 5.90
ROUTE 7 29 53 13 29 29 5 24 22 20 23 20 16
REF. MArke: 0.50 0.30 1.40 33580 | 20.00 14.50 0.30 0.30 99.20 15.90 109.10 | Z21.20
ROUTE E] a7 732 a1 29 29 65 a4 22 20 23 61 16
REF. MArke 1.90 4.40 720 240,20 | 2200 12.10 2.00 2.10 102.20 0.20 2.20 24.00
ROUTE =] a7 74 a1 06 ] [ 54 23 20 a1 Gl 16
REF. MArke 0.40 0.20 £.30 10,30 1670 10,30 730 25.00 09,20 11.30 5.10 23.60
ROUTE 10 o3 74 a1 106 158 [ EE 23 =20 a1 61 16
REF. Marke 1.30 1.10 5.20 7.0 1020 12.50 620 27.20 02,00 20.60 4.20 1.90
ROUTE 11 [ 20 o1 106 152 G5 24 232 20 o1 20 20
REF. MArke 0.50 35070 470 5.70 9.50 770 7.0 A5.00 100.00 1440 | 391.20 | 126.20
ROUTE 12 oz 29 a1 106 158 G EE 23 20 a1 29 20
REF. MArke 2.90 26730 1.70 7.30 .30 11.00 19 .50 26,40 103.10 1780 | 37280 [ 12280
ROUTE 132 102 29 a1 108 158 G 20 23 282 a1 29 20
REF. MArke: 0.00 =67.00 9.00 2.00 2.40 5.90 71.00 AG.10 9.20 16.00 | 378.40 [ 119.60
ROUTE 14 107 29 a1 108 1558 G 20 23 ] a1 29 20
REF. MArke 2.80 253.50 5.20 0.10 2.70 2.50 29.40 23.40 A7 G0 14.00 | 39220 [ 136.90
ROUTE 16 108 20 20 1089 158 G =20 23 28 a1 20 =20
REF. Marke 2.20 250.20 | 37010 2.60 9.00 12.30 42,50 20.60 £.40 12.00 | 40270 [ 117.50
ROUTE 16 108 20 20 168 158 G =20 102 28 a1 a1 =20
REF. MArke 11.70 | 346.60 | 366.80 0.10 11.00 5.30 2210 AG .10 2.00 2250 44 .50 120.00
ROUTE 17 102 104 29 162 158 G 20 102 28 101 a1 20
REF. MArke 1.60 2.0 365.80 0.90 560 13.30 .50 1.70 .50 15.90 2730 130.50

ROUTE 18 108 104 29 168 158 G 20 102 282 101 a1 128.2
REF. MArke: 5.90 1.10 26590 0.30 11.30 =.10 25.60 .50 1240 14.50 =7.00 =0.00
ROUTE 19 108 203 29 193 AG7T G 20 102 21 01 a1 1325
REF. MArke 7.50 210 262,20 5.20 2.00 14.50 20.10 5.40 1.60 1260 25.50 20,00
ROUTE 20 105 203 59 193 1G7 G 30 102 51 101 a1 30
REF. Marke £.40 2.60 27160 0.10 4.30 9.10 7320 6.00 2.40 14.40 2240 1441.60
ROUTE 21 108 203 23 193 167 G =20 102 102 101 142 =0
REF. MArke 1250 2.40 5.20 3.50 2.20 12.30 A7.00 3.00 780 5.20 1250 57.70
ROUTE 22 110 204 232 102 167 G 20 102 102 101 142 20
REF. MArke 1.30 4.50 0G0 3.00 1.60 5.30 4360 4.50 19.70 A6 G0 14.30 G230
ROUTE 23 110 204 23 225 167 EE 20 102 102 101 142 29
REF. MArke: 270 2.30 0.00 0.50 0.60 10330 | G6.40 2.40 1820 21.20 5.90 5740
ROUTE 24 110 235 23 227 167 a4 20 18 102 101 142 29
REF. MArke 0.10 0.20 7.40 0.60 5.20 10580 | 2220 | 37770 12.00 19.50 2.90 45,50
ROUTE 28 127 235 23 232 AG7 54 20 15 240 G5 200 ]
REF. MArke .60 1.20 4.50 1.70 5.20 101.00 12,70 | 37700 0.10 2.60 1.00 51.20
ROUTE 26 127 235 23 232 167 EE =20 16 240 165 218 L
REF. Marke 730 2.00 6.20 0.00 270 104.20 230 220.40 1.00 4.40 6.00 4720
ROUTE 27 134 16 23 232 167 EE =20 16 16 165 218 =0
REF. MArke .20 244,80 2.20 2.20 770 060 1.00 375,30 | 400.90 9.20 7.30 49,30
ROUTE 28 134 15 15 232 226 EE 42 15 15 165 218 29
REF. MArke 2.80 24420 | 366.40 0.90 1.80 099,20 2.90 27810 | 393.00 6.70 270 <10 60
ROUTE 29 124 18 18 18 226 a4 42 a4 18 165 218 29
REF. MArke: 12.30 | 347.30 [ 37010 | 33660 3.460 102.30 1.60 31.10 | 399.60 4.50 5.30 408 20
ROUTE 20 LEE] 15 15 15 226 EE 32 EE 15 165 237 29
REF. MArke 79 253.20 | 334.20 | 320.20 2.30 oz.90 2.60 Z2.60 | 392.90 960 0.40 412.90
ROUTE 31 126 15 15 15 226 EE EH EE 15 1G5 237 59
REF. Marke 18.2 245.00 | 36540 | 322.70 0.10 05,090 6.20 2050 | 3ET.30 6.50 2.70 G06.10
ROUTE 22 126 EE 16 16 226 EE 42 EE 16 238 237 20
REF. MArke [x] S7.00 | 360.90 | 334.90 1.10 100.40 0.50 39.80 | 391.00 3.80 2.40 415 80
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Macro Menu HE|

108 Mile marker 7.
LRoute 98 Mile marker 0.5
LRoute 134 Mile marker 12
LRoute 39 Mile marker 0.8
ERoute 126 Mile marker 6.1
ERoute 37 Mile marker 9.2
&Route 110 Mile marker 2.
LRoute 127 Mile marker 7.
LRoute 126 Mile marker 0.1
tRoute 37 Mile marker 011 =]

] Cancel | Help |

Macro Menu
Group 2 - HARD SURFACE MAINTENANCE

Group 3 - NON-HARD SURFACE MAINTENANCE
Group 4 - HOADSIDE MAINTENANCE

Group 5 - VEGETATION CONTROL

Group 6 - DRAINAGE & SLOPE REPAIR

Group & - THAFFIC SERVICES

Group 10 - REST AREA MAINTENANCE
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Score Card Input

—

Shoulder work
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