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sponsibie for the facts and the accuracy of the data presented herein. 'The
contents do not necessarily reflect the official views or the policies of the
Michigan Department of Transportation or the Federal Highway Adminis-
tration. This report does not constitute a _stand'ard, specification, or

regulation.




Technical Report Documentation Poge

1. Repon No. 2. dmefnmen' Accesyion No. 3. Kecipientsy Cotalep Ne,
FHWA-MI-RD-88-05
£, Title and Subitie 5. Report Dote
) . June 1988
Cost-Effectiveness Pavement Markings & Ferlorming Organizonon Cose

8. Parforming Orgonizotion Repart No,

7. auteov: Tapan K, Datta, Ph.D., P.E., Utpal Dutta, Ph.D.&
Haluk Aktan, Ph.D., P.E.

9. Performing Orponization Name ond Address - . 10, Work Unit Neo. (TRAS)

wéyne State University
. Department of Civil Engineering
Loy Detroit, Michigan

1. Centroer or Gron* Ne.

13. Type of Report and Petict Covered

Final Report

12, Sponsoring Ageney Name ond Address :
Michigan Department of Transportation and
U.S. Department of Transportation
Federal Highway Administration 14, Sponsoring Agency Code
Washington, D.C. 20590

15, Suppliementary Notes’

156, Abstroet

The objective of this study was to develop a software using DBASE III Plus
for pavemenit marking management information system. Six data bases were
developed as a part of this effort to store marking and cosi-related in-
formation. A software named Pavement Marking Management Information
System (PM-MIS) was also designed with the following capabilities:

Data entry

‘Editing

Updating

Deieting

Long-term budgeting
Cost-effectiveness analysis

Furthermore, a literature search was conducted and guidelines for various
marking material use, as practiced by various agencies, were identified.

17, Key Words 18, Distiibution Stotement

Pavement marking, data.base,
DBASE III Plus, budget1ng!
cost-effectiveness analysis

19. Security Classif. {of this report) 20, Secuvrity Ciossif. {of this page) 2i. No, of Foges 2z. Pree
I Unclassified Unclassified
Form DOT F 1700.7 (e-72} Reproduction of compieted poge authorized

i



1

Symbaot

L3

19

pi
ut
pal
!
ya?

oF

Appranimate Conversions to Metric Msasures

When You Know  Multiply by

To F in_d

LENGTH
inchet *26 contunaters
[FYY 3 cantinelons
verde 0y maelare
miles 1.6 kiloinetare
AREA
Mjusse Inchas 66 LuBre Centimaters
syusia loey 0.09 Kjusie melars
[T YT VYR TY : 08 MjUATR INATTE
Kjuare Miles 26 wuaie Kiiomatars
acrer 0.4 heclasey
MASS {weight)
ounies (] Gt BTV
puounds 0.45 kilograme
short tani 08 Lannas
(2000 1n)
VOLUME
[EYIVEITTL T b mubhilitary
thliterpaune 16 trulhibiterg
flusd vuncee Ja mullifitare
Cup 0.24 [IEETHY
pra 047 Liters
Guarts 0.4956 litnrp
pallons Ju Erters
cubit lost 0.0 cubitc Meters
Cubig yardy 0.6 Culing metlese

TEMPERATURE {exact)

Fahrenhsit 6/9 (strer
tampeieiuie subliracting
n

Caluus

letmiparaturs

METRIC CONVERSION FACTORS

‘1 In = 284 e (eaacityl P o sther snect convarsfons and nore dstall Labies see
NBE Miw, Publ J88. Unis vt Welght and Mostures Price 31,10 50 Caialoy

Ne. C12 10 Jdee.

9 = 21
= = Approximate Convarsions from Metric Measures
= = 22 :
= E Symbol Whan You Kpow  Muiliply by To Find Symbeol
Symbol = = 2
8 = 20 LENGTH
_: 12 mm millimeters 0.04 Incher n
- £m centimeters 0.4 inches n
—= 18 m meters 33 lost n
z:: 7 = m maler 1.1 verds yd
m = . km kilameters 0.6 miles mi
km =
—_— 16 AREA
& __;_. 15 cmi Lquara Cantimaters 0.16 sQuare inches ind
omt - mi tquare metare 1.2 square yards yad
mi — km? guare Kilomaetars 0.4 Mqusie miles ma
n? = 4 hs hectares {10,000 m2} 2.6 acier
lom? —
ha Py - 13
= MASS {weight}
= 12
.....; [ grame 0.018 ounces ot
2 - [ kp kilograms 22 pounds . b
kg = t tonnes (1000 kg) 1.1 short tont
—= 9 VOLUME
i —_— a mi rmalliliters 0.02 fluid ouncet LYY
mi q B 1 litary 2.1 pints pr
mi — i Iitary 1.06 qQuans ql
i e 7 { hiters 0.26 gallong pal
) = = ml cubic meters a8 cubic tust !
i = = 6 ml cubic matars 1.3 cubnic yards yd?
' = -;'_...—,....:.....
) 2 = E 6 TEMPERATURE {exact)
m — [ ——
= ._::.:: 4 oC Calsiug g/5 (1hen Fahranhait ofF
- = ' temperaiure sdd 32} tempereiurs
ar — % 3
1 E of
— = 2 oF 12 94.6 212
— = . —~40 0 40 a0 120 160 ?OOI
—= e | R B e e e B e e B R e
— _ ~40 20 20 40 w0 Bo 100
wnchus — & em oC 0 37 g

:




~ Table of Contents

Page

_ Introduction...... e e eetaesiesieesetatietttenatt et taciatantatarrenans 1

; Establishing System Requirements. .uuveeeeieeneeerevnsnnnnennnnss 1

Designing System and Developing Software..... bareessesnsssass eee 1

Providing System Training and Documentation..... Cherrrersaeanoes 11

Developing Guidelines for Pavement Marking Material Us€rvunnenns 11

. General GUIdelineS. . .viureriniinneiieninnesennnncranssonns 11

;;", SpEC'ifiC Guide]iHES ------------------------------- LRI A A 14
L

] = = 0] =3 Pereenenn Srrssnearsaasaas 20

iii



Table

List of Figures

_ Page
Service 1ife curves for 35" snowfall....eervinreininnnnnnn. .. 12
Service Tife curves for 50" snowfall...... Ceeresseratetaneana 13
ITTustration of economic nodel...vvvvinrvonn, bescrnrersaaneea 15
List of Tables

Page
Description of the Lane/Edgeline Subsystem Data Item......... 2
DeScription of the Lane/Edgeline Subsystem Contractor Infor-
MALION Fileu.ieiiirronoroneensnrerocesnseosasueansonsonsnnns 4
Description of the Special Marking Subsystem Data Item....... 5
Description of the Special Marking Contractor Information
Fi-le DDDDDDD LN N N BB I AR I AL LR R R O B L B ) LI I N ) L N N BB Y B I ) 7
Description of the Ramp Lane/Edgeline Subsystem Data Item.... 8
Description of the Ramp Lane/Edgeline Subsystem Contractor
INfOrmMation Fil.eeesererreeeeroneneneoenseonoanonseeinononns 10
Comparison of costs of thermoplastic and conventional paint
1% o o 1T« teesettrenesaenae 17
Comparison of service life and costs of pavement marking
materials by ADT Tevel....iiiviiiiiniiinnens, Ceeretaar e 18
Cost comparison of striping materials. e iiiireeniienenens 19

iv



Introduction

In 1986, the Michigan Department of Transportation (MDOT) retained
the services of Wayne State University o develop a software for a pave-
ment marking mahagement information system. The primary activities of
this contract consisted of: 1) establishing system requirements, 2) de-
signing system and developing software, 3) providing system training and

documentation, and 4) developing guidelines for pavement marking material
use. ' '

Establishing System Requirements: A meeting was conducted between the

Contractor and Michigan Department of Transportation personnel at Wayne
State University, Detroit. The Contractor demonstrated the proposed soft-
ware and obtained comments from MDOT personnel on the required data ele-

ments and report format. This information was later used to design the
software,

Designing System and Developing Software: A software called "Pavement

Marking Management Information System (PM-MIS)" was designed as a part of

this activity., PM-MIS consists of three subsystems to represent three
types of marking configurations, namely:

e lane/Edgeline Subsystem (LES)

¢ Special Marking Subsystem (SMS)

¢ Ramp Lane/Edgeline Subsyétem (RES)

Each subsystem is equipped with auxiliary programs designed to add, modify
and extract data items. It is designed for use on IBM-XT (or compatible)
microcomputer and structured with DBASE IIL Plus file management system.

" Each subsystem consists of two data files, totaling six data files
for the three subsystems. File number one (PAVMARK.DBF, SPECMARK.DBF,
RAMP.DBF) stores marking-related information, i.e., PAVMARK.DBF stores
Lane/Edgeline information, SPECMARK.DBF stores Special Marking informa-
tion, and RAMP.DBF stores Ramp Lane/Edgeline information. File number two
stores cost information related to each marking type. Data elements of

each subsystem are presented in Tables 1, 2, 3, 4, 5 and 6.

1



Table 1.

Description of the Lane/Edgeline Subsystem Data Item

Column Heading

Data Type

Data Limitation

Description

District Alpha-Numeric None The name of maintenance district.

County Alpha None The name of the county.

Route Alpha-Numeric 2 Alpha, 3 Numeric | The name of the route (such as US-23).

: & 2 Alpha

Alt #1 {sometimes a road Alpha-Numeric 2 Alpha, 3 Numeric | The first alternate name ¢ the route, if
segment has more than & 2 Alpha any.
one name)

Alt #2 (sometimes a road Alpha-Numeric 2 Alpha, 3 Numeric | The second alternate name of the route, if
segment has more than & 2 Alpha any.

one name)

Control Section Alpha None An unique number assigned to a road segment
by MDOT.
Segment Description Alpha None A brief description of the road segment.
Milepoint Numeric No Alpha Digit 1 - begining of section.
Digit 8 - end of section.
Traffic Direction Numeric No Aipha 'Rogdway configuration (such as 2-way, l-way).
Number of Lanes Numeric No Alpha Total number of lanes.
Marking Width Numeric No Alpha Width of the marking in inches,
Center Lane Left Turn Alpha Y/N Provision of left turn center lane.

Option




Table 1.

Description of the Lane/Edgeline Subsystem Data Item (Continued)

Column Heading Data Type Data Limitation Description
Estimate Quantity in Feet Numeric Mo Alpha This represents the quantity in LFT of marking
by type, such as: .
~Solid white -
. Broken white -
Solid yellow -
Broken yellow -
Road Surface Alpha (8,C,L,R) The roadway material (such as bituminous,
concrete, etc.).
Material Alpha No Numeric The marking material (such as fast dry,
polyester, etc.).
Product Brand Alpha-numeric None Brand of the marking material is divided into
two broad categories based on color:
White -
Yellow -
A typical brand could be Eﬁi, etc.
Contract Number Numeric and Alpha 5 Numeric The contract number assigned to a particular
1 Alpha painting job.
Date . Date - Date variable consists of only two segments;
month and year of marking.
Cycle Numeric No Alpha When information on a road segment marking is

entered into the system, *the system sets cycle
to 1, However, when the < ime section of the
roadway is repainted, the system sets cycle to

{current year - previous year of painting). -




Table

L]

Description of the lLane/Edgeline Subsystem Contractor Information File

Column Heading

Data Type

Data Limitation

Descriptibn

Contractor Name

Alpha-Numeric

None

Tﬁe name of the contractor.

Federal Project Number

Alpha-Numeric

5 Numeric &

The federal project number relate to a

1 Alpha specific .contract.

Unit Cost Numer ic No Alpha This.-variable provides the cost/LFT informa-
tion regarding the yellow paint and white
paint.

I Mobilization Cost Numeric No Alpha This represents the cost of mobilization.

Minor Traffic Cost Numeric No Alpha This represents the cost related to temporary

traffic barricading, etc. while marking the
roadway.




Tablte 3. Description of the Special

M~

Tl

rking Suosystem Data Item

Column Heading

Data Type

Data Limitation

Description

District Alpha-Numeric None The name of maintenance district.
County Alpha None The name of the county.
Route Alpha-Numeric 2 Alpha, 3 Numeric | The name of the route (siuch as US-23).
& 2 Alpha
Alt #1 (sometimes a road Alpha-Numeric 2 Aipha, 3 Numeric The first alternate name of the route, if
segment has more than & 2 Alpha any.

one name)

Alt #2 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The second alternate name of the route, if
any.

Federal AID System Alpha No Numeric A special code for the federally funded
projects,

Control Section ‘Alpha None An unique number assigned to a road segment

. . by MDOT,
City of Township Alpha No Numeric The name of the city or township.
Cross Street or Alpha-Numeric None The name of the nearest cross street or rail-
Railroad Craossing road crossing.

Surface Alpha None The name of the roadway surface material (such
as bituminous, concrete, etc.).

Geometry Numeric No Alpha This represents the roadway configuration

(such as 2-way, l-way).




Table 3.

Iy

Description of the Special Marking Subsystem Data Item (Continue:)

Column Heading Data Type Data Limitation Description
Number of Lanes Numeric No Alpha This represents the number of lanes,
Intersection Leg Alpha No Numeric This represents the compass direction of the

intersection leg (such as N for North, S for
South, etc.).

Affected lLane

Alpha-Numeric

1 Numeric &

This represents the number and the type of

1 Alpha lane affected by the special marking.
Distance from Cross Numeric No Alpha Distance of the special marking from the near-
Street est cross street,
Marking Type Alpha No Numeric This represents the type of special marking

(such as S for School, LTO for left turn only,
etc.). )

Contract Number

Alpha-Numeric

5 Numeric &

The contract number assigned to a particular

1 Alpha job.
Quantity (Each) Numeric No Alpha The number of special markings.
Quantity (Linear Ft) Numeric No Alpha The amount of marking in LFT.
Milepoint Numeric No Alpha This represents the reference point of a mark-
ing.
Cyclie Numeric No Alpha When information on a road segment marking is

entered into the system, the system sets cycle
to 1. However, when the same section of the
roadway is repainted, the system sets cycle to
(current year - previous year of painting).




Table 4.

Description of

the Special Marking Contractor Information File

Column Heading

Data Type

Data Limitation

Description

Contractor Name

Alpha-Numeric

None

The name of the contractor.

Job Number Alpha-Numeric 5 Numeric & The job number related to a specific contract.
1 Alpha '

Material Alpha No Numeric The marking material (suéh as fast dry, poly-
ester, etc.).

Product Brand Alpha-Numeric None Brand of the marking material is divided into
two brand categories based on color:

‘White -
~d Yellow -
Unit Cost {Each) Numeric No Alpha Cost of marking by number,
Unit Cost (Linear Ft) Numeric No Alpha Cost of marking by LFT.




Table 5,

Description of the Ramp Lane/Edgeline Subsystem Data Item

Column Heading

Data Type

Data Limitation

Description

District Alpha-Numeric None The name of maintenance district.

Date Date No Alpha The date of installation (month/year).

Federal AID System Alpha No Numeric A'specia] code for the federally funded
projects.

County Alpha None The name of the county.

Route Alpha-Numeric Z Alpha, 3 Numeric

& 2 Alpha

The name of the route (such as US-23).

Alt #1 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The first alternate name of the route, if
any.

Alt #2 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The second alternate name of the route, if
any. -

Control Section Alpha None An unique number assigned to a road segment
by MDOT.

Location Description Alpha None A'brief description of the road segment.

Name of Exit Alpha-Numeric None The name of the exit (such as 123A, 14A, etc.)

Number of Ramps Numeric No Alpha The number of ramps (entrance and exit) at a
particular location.

Interchange Number Numeric No Alpha The number of the nearest interchange.




-Table 5. Description of the Ramp Lane/Edgeline Subsystem Data Item {Continued)

Column Heading Data Type Data Limitation Description
Material Alpha No Numeric The'marking material (such as fast dry, poly-
ester, etc.).
Estimated Quantity (Ft) Numeric No Alpha This represents the quantity in LFT-of marking
- by type, such as:
~ 4 in white
6 in white
6 in yellow
12 in white
4 in white thermoplasti.
Product Brand Alpha-Numeric None Brand of marking material is divided into two

brand categories based on color:

White
Yellow

A typical brand could be 3M.

Contract Number

Alpha-Numeric

5 Numeric &
1 Alpha

The contract number assigned to a particular
job, :

Cycle

Numeric

No Alpha

When information on a road segment marking is
entered into the system, the system sets cycle
to 1. However, when the same section of the
roadway is repainted, the system sets cycle to
(current year - previous year of painting).
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Table 6. Description of the Ramp Lane/Edgeline Subsystem Contractor Information File

Column Heading

Data Type

Data Limitation

Description

Contractor Name

Alpha-Numeric

None

The.name of the contractor.

Job Number Alpha-Numeric 5 Numeric & The job number relate to a specific contract.
1 Alpha '
Unit Cost Numeric No Alpha Unit cost of four marking types are stored in
this regard, namely:
4 in white
6 in white
6 in yellow
12 in white :
4 in white thermoplastic
Mobilization Cost Numeric No Alpha This represents the cost of mobilization.
Minor Traffic Cost Numeric No Alpha This represents the cost related to temporary

traffic barricading, etc. while marking the
roadway. '




Providing System 'Training and Documentation: PM-MIS software, along

with source code, were delivered to Michigan Department of Transportation
and training was conducted in Lansing. The training consisted of provid-
ing MDOT personnel with -hands-on experience in generating various system
output and overall system familiarization. A user's guide was also devel-

oped as a part of this project'to provide continued guidance to MDOT per-

sonnel,

_ Developing Guidelines for Pavement Marking Material Use:

General Guidelines

.Selection of various pavement mérking materials should be based on
their performance under various traffic and environmental conditions in
addition to their relative cost. Determination of the service life of
varisus marking materials should be done either by testing markings under
real-life situations or MDOT should attempt to use other research results
as a criteria for replacement of pavement markings. The following factors
should be used for developing criteria for marking replacement:

e Traffic volume

e Snowfall

e Salting rate

e Type of roadway

e Others

The dependent variable will be the average marking life. So, MDOT needs
to develop a set of service 1ife curves for determining the productive

1ife of various types of pavement markings. A typical stratification to

be used 1is presented below.

11



TwolLane ~ Mu1t}-Lane

[ 1
Uréan . E&ra? Urban Rural

Yarious ADT
Categories

For Each ADT Level

Various Types of
| Marking Material

Figures 1 and 2 represent some examples of service 1ife curves for various
materials. Please note that curves presented in figures 1 and 2 should be
developed either by extensive research or adopted from the other available

sources.

3.0 ¢ Snowfall 35" (Average)
£ 2.54
= Polyester
- 2.0+
[a8] .
o154
-
S 1.0 Hot Paint
z
o 0.5+
[¥p]
0.0

ADT

Figure 1, Service life curves for 35" snowfall.
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3.0¢ Snowfall 50" (Average)
2.5+

2.0

Polyester

1.5¢

0.0

Hot Paint

Service Life in Yrs,

ADT

Figure 2. Service life curves for 50" snowfall.

Life cycle cost comparisons between the various pavement marking
materials may be performed by a cost-analysis model, which assumes equal
benefits of the pavement markings, but considers cost differences due to
varying service lives, material costs, installation costs, etc. The
mathematical expression of this model, as reported in the FHWA Roadway

Delineation Practices Handbook (Sept. 198l) is as follows:[1]

e Cost-Analysis Model
Present Worth of Cost = PWC

N MC
pwc=§j[”’°’" o4 )n]+ TC

b ISR MR C IR L TR

13




Where:
v = annual percent increase in traffic volume
i = discount rate (set fo zero because MDOT does not use a dis-
count rate)
N = analysis period
(TIC), = total installed cost in.year n
TC = terminal cost at the end of analysis period

(MC)y,

1l

maintenance cost in year n

A schematic flow diagram of this economic model is given in figure 3.
This involves first identifying the highway situation (i.e., tangent,
curve, or intersection with given ADT range) within an area where snowfall
and maintenance is distinctly different than other areas. The Present-
Wworth of Cost Model (Cost-Analysis Model) can be used to compare pavement
marking materials, since benefits (accident benefits) are extremely dif-
ficult to quantify correctly., Those material types with the smallest
Present-Worth of Cost (PWC) are the most economical for the appropriate

roadway and traffic volume groups.

Specific Guidelines

As a part of this effort a literature search was conducted, and
guidelines for various marking use as practiced by various agencies were
identified. Cost information on marking material by years was not avail-
able to the Contractor, therefore, no cost-effectiveness analysis was con-
ducted with Michigan data. However, information available from other
agencies should be useful to MDOT in determining various material use

under different traffic conditions.

14




Schematic of Cost Analysis Model

[ Select Select

P Date, Route Service Life

i Sequence From Curves
{Manually) Manually or Use

' Past Experience

Cost Model

Main Menu
Existing Sort &
Data Add —-—)]Quantity Determined
Base : Routine by Computer
Enter
N, i, MC & TC

Model Computes
PWC's for Alt Given
Alternative Markings

Print Out

a

Select
(Manually)

Figure 3. TIllustiration of economic model.
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Thermoplastic stripping

¢ Thermoplastic striping performed better on bituminous pavement

than concrete pavement,

e Thermoplastic striping is less desirable on older pavement.

i e Volumes required for thermoplastic to be economical are presented

in Table 7.

Epoxy

e Epoxy adheres to both bituminous and portland concrete pavements.

¢ Epoxy withstands high traffic volumes, sanding, salting and plow-

ing more effectively.

e Epoxy has more reflectivity than paint.
& Epoxy is prone to chipping, however, it is not noticeable fo driv-

ers until approximately 50 percent of the striping is removed.

Polyester

¢ Polyester adheres well to bituminous pavement but not portland

cement .

e Application costs for poiyester are higher than those of epoxy or

paint.

e The reflectivity properties of polyester were better after one

year than those of paint.

A typical cost and service life of different types of marking material is
presented in Table 8. It is evident from Table 8, that epoxy appears to.
be the most cost-effective material for higher volume roadways. Cost
breakdowns of each material type are also included in Table 9. Readers

interested in more information should refer to references [2, 3, 4 and 5].

__ i6



- Table 7. Comparison of costs of thermoplastic and conventional
5 ‘ paint striping.

VOLUME (ADT} REQUIRED FOR THERMOPLASTIC STRIPING
TC BE MORE ECONOMICAL

[ PAVEMENT TYPE LINE COLOR
Lo TWO-LANE FOUR-LANE SIX.LANE
R HIGHWAY BIGHWAY HIGHWAY
Bituminous White 15,000 28,000 38,000
and Yellow
White 26,000 46,000 65,000
Portland Cement
Concrete : Yellow 52,000 93,000 120,000

Source: Pigman, J.G. and Agent K.R., "Evaluation of Thermoplastic Pave-
men? - Striping Materials (Louisville and Jefferson County),"
Division of Research, Kentucky Bureau of Highways, May 1976.
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Table 8. Comparison of service life and costs of pavement-marking

materials by ADT level.

i Twe Years Four Years
: Service Life Number of Cost  Number of Cost
ADT Material (days) Appiications {¢/f1})  Applications {111}
<5000 Paint 385 2 2 4 13
Epoxy >730
10 mils 1 13
15 mils 1 18
Thermoplastic <180 4 38 3 16
S000-15 000 Faint §80 4 18 B 34
Epoxy >730
}0 mils ] 13
15 mils f 18
Thermoplastic <180 4 38 8 2%
Polvester 355 2 25 4 50
70 000 Paint 90 12 54 16 72
. Epoxy 365
EO mils 4 52
15 mils 4 12
Thermoplastic <80 & 16

Source: Gitlis, H.Jd., "Durable Pavement - Marking Materials,"” TRB Record

762, 1980.
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Table 9. Cost comparison of striping materials.

" THERMO-  EPOXY

o : PAINT  PLASTIC (Fast Set)*®

Material cost | . 5012  $.0714 $.14

; Labor and 017 0446 027
overhead
Traffic delay .005 005 -
Lane marking 3 mos. 12 mos, 24 mos.
life

i 2 year cost 272 242 1670
Cost fincal 5,136 5121 5.0885
foot per vear .

¢
*cast hased on averspes of 40 mil applications. 47 wide striping
in the stales of Minnesota, Wisconsin, and ndiana.
**caoxt per lincal fool per application based on a 47 wide, 15 mil
stripe on PCC in Minnesnta, excluding cost of glass beads.

Source: Fullerton, I.J., "Roadway Delineation Practices Handbook," JHK &
Associates, September 1981.

19
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1.0 INTRODUCTION

- This document is intended for use by programmers, managers and users
who are responsible for data entry, contract generation, long-term budget-
ing and cost-effectiveness analysis on the Pavement Marking Management
Information Systems (PM-MIS). The system consists of three subsystems to
represent three types of marking configurations, namely:

e Lane/Edgeline Subsystem (LES)
¢ Special Marking Subsystem (SMS)

e Ramp Lane/Edgeline Subsystem (RES)

Each subéystem is equipped with auxiliary programs designed to add, modify
and extract data items. It is designed for use on I8M-XT {or compatible)
microcomputer and structured with the DBASE III Plusl file management
©osystem. ' |

The file, associated with each subsystem, is a 1isting. {sorted bj
district) containing information on specific markings located within, and
maintained by, the Michigan Department of Transportation (MDOT). Informa-
tion on each marking category includes: marking type, location, length,
brand name, cost, date of last maintenance, etc. The programs associated
with PM-MIS interact with each invenfory file to provide a comprehensive
and convehient method of managing marking maintenance and contract genera-
tion needs, The system, for example, can provide a list of all pavement
marking by brand name within a ﬁarticular maintenance district. This ef-

fort permits continued monitoring of hnighway systems, identification and

1. DBASE ITI Plus is a registered trade mark of the Ashton-Tate, Corp.



correction of problem areas, development of a systematic maintenance and
improvement program, budgeting of capital invesiments and efficient allo-
cation of manpower.

For the system to achieve its full potential it is necessary to de-
velop a systematic schedule of updating, reviewing and protecting the data
files. The individual responsible for maintaining PM-MIS should become
thoroughly familiar with the file descriptions, system capabilities and
data management recommendations. contained in this document. This users
guide consists of five major sections and two appendices. Section two
provides an overview of PM-MIS structure. Each of the following three
seCtionsrdea1 with marking by type; section three addresses Lane/Edgeline
Subsystem (LES), section-four covers Special Marking Subsystem (SMS) and
section five documents Ramp Lane/Edgeline Subsystem (RES)i The hardware
requirement and software installation procedure of.PM¥MIS system are in-
cluded in Appendix A. In Appendix B, information on afchive file and

detail programming logic are included.



2.0 OVERVIEW OF PM-MIS STRUCTURE

PM-MIS system provides for the entry, updating, and access to data
related to roadway markings (which includes Tlane/edgeline, special and
ramp lane/edgeline markings) that are under the jurisdiction of the
Michigan Department of Transportation. PM-MIS consists of three subsys-

tems. A description'of each subsystem is presented below.

Subsystem 1. iLane/Edgeline Subsystem (LES): This subsystem contains data

related to lane/edgeline marking.

Subsystem 2. Special Marking Subsystem (SMS):  This subsystem stores

special marking information.

| Subéystem 3. Ramp [.ane/Edgeline Subsystem (RES): The information related

to ramp lane/edgeline is inventoried by this subsystem.

Each subsystem consists of eight modules.  A.description of each module is

presented below,

Module 1. Add Information

This module is used to add compietely new information to the inven-

tory file,

Module 2, Edit Information

The purpose of this module is to edit any prior data entry error in

the existing data base.

Module 3. Update Information

This module is used to update the inventory data base due to repaint-
ing activities on the existing marking. The system first will save the

existing record into an archive file and then replace existing information

with new information,




Module 4. Delete Information

This module is used to delete records from the main data base ard

contract information data base.

Module 5. Print Main Inventory File

This module enables the hard copy documentation of the data base.

Module 6. Print Contract Information File

This module enables the hard copy documentation of the contract in-

formation,

Module 7. Long-Term Budgeting

This module is designed to produce long-term budget and coniract

documents. A typical budget will provide the following information:

Quantity of marking type by material.

Average unit cost.

Cost by marking type and material.

Budget year.

The typical contract document produced by modu]e 7 provides a detaiied
breakdown of marking by road segment, county and district for the base
year, Activities involved in this module are:

@ Identify the road segments that should be considered for repaint-
ing in a particular year, based on the value of cycle variable
{consult Table 2 for the definition of cycle variable} and the
year of last painting. For example, the user wants to prepare
long-term budgets for the years 1988 and 1989. Tabie 1 represents

a hypothetical contract information data base for a subsystem.




District: Six

Table 1. A Hypothetical Contract Information.

County: Clinton

Marking Type: p

Cont. Segment E?g. Solid | Unit | Broken | Unit | Selid | Unit | Broken | Unit
Route | Sect. | Description Sys. | White | Cost | White | Cost |Yellow | Cost | Yellow | Cost | Geometry | Year | Cycle
M-21 19061 W. of Morton St.| FU 1260 | 0.08 100 |-0.08 | 2560 | 0.08 | 2870 | 0.08|2Wy, 2LN | 87 1
IE&? 29012 | W. of Wright FU | 27826 { 0.08 | 3485 -1 0.08 |21965 | 0.08 | 2798 | 0.08 | 2WY, 2LN | 86 2
| M-44 [ 29016 | Lincoln Rd. N. MU {13570 {0.08 { 1795 [ 0.08 [11088 {0.08 | 1109 { 0.08 | 2WY, 2LN | 87 2




Route M-21 will be included in the 1988 budget, since the year of
Tast painting (1987) + cycle (1) < budget year {1988). Similarly,
Route I-96 BS will also be included in the 1988 budget. However,
Route M-44 will not be included in the 1988 budget. The system
will also change the year of Tlast painting for routes M-21 and
I-96 BS to 1988. Please note that these changes are temporary in
nature and do not cause any permanent alteration to the existing
data base. For the year 1989, Routes M-21 and M-44 will be in-
cluded, but not Route I-96 BS.

Adjust unit cost of each selected segment with the inflation
factor (i). For exqmp]e, for the year 1988 and Route M-21, the
adjusted unit cost will be actual unit cost * (1+i) ** (88-87).
Calculate the average unit cost of material by marking type using
the fb?&o@ing equation for.a typical budget year:

¥ Quantity of material by marking type * Adjusted unit cost
_ for all identified road segments

" T Guantity of material by marking type
for all identified road segments

Display the average unit cost by material and marking type on the

screen. At this point, the user has the option to specify a dif-
ferent average unit cost.

Determine:

- 2 Quantity of material by marking type
for all identified road segments,

- ((Zquantity of material by marking type) * Average unit cost)
for all identified road segment,

Display budget on the screen for a particular budget year.



¢ Generate contract document for base year. This document will pro-
vide a detailed breakdown of marking work by road segment for the
base year only., A schematic flow diagram of this module is pre-

sented in Figure 1.

Module 8. Cost-Effectiveness Anaiysis

Selection of various pavement marking materials should be based on
their performance under various fraffic and environmental conditions 1in
addition to their relative cost. The Pavement Marking Management Informa-
tion System (PM-MIS) provides unit cost information in the form of unit
cost by material type. Determination of service life of various marking
materials should be determined either by testing markings under real-life
situations or MDOT should attempt to wuse other research results as cri-
teria fﬁr replacement of pavement markings. The following factors should
be used for developing criteria for marking replacemenf:

e Traffic volume

¢ Snowfall

e Salting rate

e Type of roadway

¢ Others

The dependent variable will be the average marking life. So, MDOT needs

to develop a set of curves for determining the productive service life of

various markings.




ENTER: Material
Base Year
*Range

District

initialize Variables
Budget Year
Counter
gEnd Year

Inflation Rate

t

~ *Number of years, for which
the user wants to prepare

Budget Year = Current Year
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End Year = Current Year + Range

budget.

£

Budget Year = Budget Year + Counter

No

Budget Year < End Yed

Go to Next
Record

End of File”
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Determine the Quantity of Marking
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Material

Contract
Document
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Print-0ut
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Display Average Unit-Cost of
Material on the Screen .

¥

Modify Average Unit of Material

|
k

End of
Program

¢ Produce Budget for Budget Year
Cpunter = Counter + 1

Figure 1.
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Flow diagram for long-term budgeting module,
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- Figures 2 and 3 represent typical service life curves for various mate-
rials. Please note that the curves presented in Figures 2 and 3 should be
developed either by extensive research or adopted from the other available

L SouUrces. -

3.0 + Snowfall 35" (Average)
2.5 ¢
Polyester
2.0+
1.5+
1.0+4 Hot Paint
0.54
0.0

ADT

Figure 2. Service life. curves for 35" snowfall.




3.01

Snowfall 50" (Average)
2.5+

2.0+
Polyester

1.5¢
1.0+

0.0

Hot Paint

ADT

Figure 3. Service life curves for 50" snowfall,

Life cycle cost .comparisons betﬁeeﬁ the various pavement- marking
materials may be performed by a éost-ana@ysis model, which assumes equal
benefits. of the pavement markings, but considers cost differences due to
 varying servige lives, material costs, instaliation costs, eic. The
mathematical expression of this model, as reported in the FHWA Roadway

Delineation Practices Handbook {Sept. 1981) is as follows:

& Cost-Analysis Model
Present Worth of Cost = PWC

N[ Tic MC
PWC = 3 [ %, M, ]* FACT + —1C
Aol (1T () (1 + i)

10




where:

v = annual percent increase in traffic volume

—e
]

discount rate (set to zero because MDOT does not use a dis-
count rate)

N = analysis period

(TIC)y = total installed cost in year n

TC = terminal cost at the end of analysis period
(MC), = maintenance cost in year n

FACT = 1 when cycle = @; N/cycle when cycle > @

A schematic flow diagram of this economic model is given in Figure 4.

This involves first identifying thel highway situation {i.e., tangent,
- curve, or intersection with given ADT range) within an area where snowfall
and maintenance is distinctly different than other areas. The Present-
Wortn of Cost Model (Cost-Analysis Model) is recommended to compare pave-
ment marking options, since. benefits (actident beﬁefjts) are extremaly -
difficu1t to ﬁuantify correctly. Those material types with the smallest
Present-Worth of Cost (PWC)} are the most economical

for the appropriate
roadway and traffic volume groups.

The following steps should be followed to select the best marking

material.

1. Manually determine the service life of thé selected marking from

the adopted curves. Until appropriate curves are adopted if will

be necessary for the user to select the service life. For exam-

ple, suppose that an analysis is being performed for a particular
roadway (for instance, Telegraph Road in the metro district) and
past experience indicates that polyester will provide iwo years
service life, whereas, hot pa?nt will only provide one year ser-
vice. Information of this type is necessary to perform long-term

budgeting.
11




Schematic of Cost Analysis Model

Select Select
Date, Route Service Life
Sequence From Curves
(Manually) Manually or Use

Past Experience

Cost Model
Main Menu

Existing Sort &
Data ——3f Add A Quantity Determined
Base - Routine by Computer

Enter

N, T, MC & TC

{

Model Computes
PWC's for ATl Given
Alternative Markings

Print Out

Select
(Mapually)}

Figure 4. ITlustration of economic model.
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The cost-effectiveness analysis program determines present-worth
of cost for any marking material based on the yser specified cri-
terion. Total installed cost (TIC) will be determined from the
total material quantity presented in the existing data base.
This program will only get the total quantity of various markings
from the data base. Terminal cost (TC) will be used as a defaylt
value, unless the user specifies otherwise. "N" will have to be
set by the user as the highest service life of all the various
marking materials (i.e., 5 years, 10 years, etc.). Discount rate
(i) will have a defauit value of 5 percent, unless the user spec-
ifies otherwise. Maintenance cost (MC), will be a user input
value. _

After all of these parameters are entered and program execution,

the present-worth cost of material by marking type will be dis-

played.

Manual selectionm of an alternative material results in a cost-

effectiveness analysis between the base and alternative material.

System Operation

This section contains step-by-step instructions and sample screens

to enable. the user to perform the required functions. A separate section

is provided for each subsystem, PM-MIS is designed for IBM-XT compatible

systems,

Changes to the computer hardware or the operating system may

result in changes to the described procedure.

System Initialization

i.
2.
3.

Turn the system on.
Go to Marking Directory.

Type Marking, a screen of Figure 5 wiil appear prompting the user

to seject a subsystem.

13
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Figure 5. The Initial PM-MIS Screen.




3.0 LANE/EDGELINE SUBSYSTEM (LES)

The main inventory data file of LES contains Jocational and descrip-
tive information on lane/edgeline markings. Data entered into the main
inventory data file from the completed worquders prompts the system to
initiate the necessary action, as presented in Figure 6. If the workorder
pertains to the 1niti§tion of a new marking, then a new record containing
all related data is created within the inventory file. If the workorder
pertains to changes to an existing marking then the new information is
updated over the existing data. LES contains the capability of permitting
CRT review and scroil of data bases. The auxiliary program enables the
~ deletion of selected records from the data base and the development of the

summary print-out.

Description. of Inventory Fi}eé

The main’ inventory file broQides for entry, updatihg,and.access to
data related to all of the lane/edgeline markings that are under the
jurisdiction of the Michigan Department of Transportation. The inventory
file consists of cne record per marking workorder describing its location
and attributes (width, type, length, amount, brand, etc.) in an expanded,
alpha-numeric form. A description of the déta contained in each record is
presented in Table 2, A specific marking on a particular roadway has a
unique contract number and control section. The codes used for the dif-
ferent types of marking are those specified by the MDOT, such as FD for
"Fast Dry," LTO for *"Left Turn Only," and so on. Contract information
related to each marking is stored in the contract information file. A

description of data contained in each record of the contractor file is

presented in Table 3.

15
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« 1. ADD INFORMATION «

« 2. EDIT INFORMATION «

« 3. UPDATE INFORMATION «

« 4, DELETE INFORMATION «

« 5. PRINT LANE/ EDGE LINE REPORT « |
« 6, PRINT CONTRACT INFQRMATION « E
« 7. LONG TERM BUDGETING « é
« 8. COST EFFECTIVENESS ANALYSIS « i
< 0. EXIT «
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Figure 6. LES Main Menu Screen.
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Table 2. Description of the Lane/Edgeline Subsystem Data Item

Column Heading

Data Type

Data Limitation

Description

The name of maintenance district.

District Alpha-Numeric None
County Alpha None The name of the county.
Route Alpha-Numeric 2 Alpha, 3 Numeric | The name of the route (such as US-23).

& 2 Alpha

Alt #1 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The first alternate name of the route, if
any.

Alt #2 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The second alternate name of the route, if
any.

Control Section Alpha flone An unigue number assigned to a road segment
by MDOT.
Segment Description Alpha Mone A brief description of the road segment.
Milepoint Numeric No Alpha Digit 1 - begining of section.
Digit 8 - end of section.
Traffic Direction Numeric No Alpha Roadway configuration (such as 2-way, 1l-way).
Number of Lanes Numeric No Alpha Total number of lanes.
Marking Width Numeric No A]pha Width bf the marking in inches.
Center Lane Left Turn Alpha Y/N Provision of left turn center lane.

Option
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Table 2.

Description of the

Lane/Edgeline Subsystem Data Item (Continued)

Column Heading Data Type Data Limitation Description
Estimate Quantity in Feet Numeric NG Alpha Th1s represents the quant1ty in LFT of marking
by type, such as:
Solid white -
Broken white -
Solid yellow -
Broken yellow -
Road Surface Alpha ((B,C,L,R)} The roadway material (such as bituminous,
- concrete, etc.).
Material Alpha No Numeric The marking material (such as fast dry,
polyester, etc.).
Product Brand Alpha-numeric None Brand of the marking material is divided into
two broad categories based on color:
White -
Yellow -
A typical brand could be §gb etc.
Contract Number Mumeric and Alpha 5 Numeric "The contract number assigned to a particular
1 Alpha painting job.
Date Date - Date variable consists of only two segments;
month and year of marking.
Cycle Numeric No Alpha When information on a road segment marking is

entered into the system, the system sets cycle
to 1. However, when the same section of the
roadway is repainted, the system sets cycle to
{current year - previous year of painting).
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Table 3.

Description of the Lane/Edgeline Subsystem Contractor Information File

Column Heading

Data Type

Data Limitation

Description

Contractor Name

Alpha-Numeric

None

The name of the contractor.

Federal Project Number

Alpha-Numeric

5 Numéric &

The federal project number relate to a

1 Alpha specific contract.
Unit Cost Numeric No Alpha This variable provides the cost/LFT informa-
: tion regarding the yellow paint and white
paint.
Mobilization Cost Numeric Ho Alpha “This represents the cost of mobilization.
Minor Traffic Cost Numeric This represents the cost related to temporary

No Alpha

traffic barricading, etc. while marking the
roadway.




System Operation

Module 1.

Add Information

This module is intended for use when a new marking has been in-

stalled.

A screen layout of this module is displayed in Figure 7. De-

scription of the type and Timitation of each data entry is presented in

Table 2.

The procedures for performing activities of this module are

presented below,

1.

Enter "District" information first in the box next to DISTRICT
and Return.
Followed by COUNTY and ends at DATE.
ﬂpon compietion of data entry into the main inventory file the
system will ask, whether the user wants to enter into the con-
tractor ‘information (Y/N).

Y - will bring the contractor information entry screen as of

Figure 8. |

N - will take the user to Step 6.
Enter "Contractor Name" information in the box next to CQNTRACTOR
NAME and Return.
Followed by FEDERAL PROJECT NUMBER and ends at MINOR COST.
Upon completion of data entry into the contractor file or respond
“N" to the system's previous inquiry, the system will ask for
confirmation {Y/N).

Y - will save the information in the respective data base,.

N - will bring the cursor back into the district field.
In order %o exit from the "Add Information" menu enter "QUIT" in

the district field and Return.

20
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MDOT 7
LANE/EDGELINE SUBSYSTEM
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« DISTRICT: «
« COUNTY : . «
« ROUTE:; - - - ALT # 1: - - ALT # 2: - - , «
«. CONTROIL, SECTION: SEGMENT DESCRIPTION: «
« FEDERAL AID SYSTEM: - JOB NUMBER : - « .

LR AR R (R A (A O A O (A O (R R AL AR TR (A (O (R R (A AR AR A A (g O G R G O '<< UL LL L LL LUK «'« UL LR L L L L L L L L L LYY L LR LKL
BEGIN END
MILE POINT: -
TRAFFIC DIRECTION (Enter 2 for 2-way, 1 for l-way):
NUMBER OF LANES:

MARKING WIDTH: CENTER- LANE LEFT TURN (ENTER Y FOR YES, N FOR NO}:
SOLID WHITE BROKEN WHITE SOLID YELLOW BROXEN YELLOW
ESTIMATED QUANTITY
IN FEET

CRCEC LKL E L LR L LECL L L L HLLC LR LK LR QUL L L L AL LR L E L L L L E L L CLLE LR KL L L LK KK
ENTER NEW INFORMATION
(ENTER QUIT TQ EXIT)

Figure 7. Screen for Add Information (Lane/Edgeline) Module,
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MDOT :
LANE/EDGELINE SUBSYSTEM
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«ROAD SURFACE (ENTER C FOR CONCRETE B FOR BITUMINOUS ) «
« L FOR LATEX R FOR ROTO-MILL) : «
&« . &«
«MATERIAL (ENTER EF FOR EPOFLEX, E FOR EPOXY «
« ET FOR EPOXY THERMOPLASTIC, PT FOR POLY THERMO «
« P FOR POLYESTER, TPL FOR THERMOPLASTIC «
« CPL FOR COLD PLASTIC, FD FOR PAST DRY)

« . «
« PRODUCT BRAND :WHITE : ) YELLOW «
« . CONTRACT NUMBER : - «
« DATE: / «
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Figure 7. Screen for Add Information (Lane/Edgeline} Module (continued).

(The system will accept any other input for Roadway Surface and Material Variables.)
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MDOT
CONTRACT INFORMATION (LANE/EDGELINE]

(442 S L ELLELELEXEELXL R ELLLELELELETEEEELELLTLLLELELERELELELEETETEEELEEEEEAELEE L LA LEE Y

« CONTRACTOR NAME «
« «
< <
« FEDERAL PROJECT NUMBER : - «
« «
< o WHITE YELLOW 4
<« UNIT COST $ 0.0000 . 0.0000 _ <«
« MOBILIZATION COST 0 MINOR TRAFFIC COST : 0 «
« <«
A I T T I P R T T I IR T I

IS THE ABOVE ENTRY CORRECT ? (Y OR NJ

Figure 8. Screen for Add Information (Lane/Edgeline Contractor File) Module.




Module 2. Edit Information

This moduie is intended to edit the existing data base. The primary
purpose of this module is to correct prior entry errors, A screen layout
of module 2 is displayed in Figure 9. The user can get into this module
by selecting option 2 of LES subsystem. The procedures for operating this
program are:

1. Enter material information in the.MATERIAL BOX and return (Figure

10). |

2. Enter the control section information.

3. The system will ask for confirmation (Y/N).
Y - will bring the first record on the selection (Figure 11).
N - will bring the cursor back to the material box.
4. If this is not the record, the user wants to edit, enter:
P - for Previous record.
N - for Next record.

5. Once the record that needs to bé'edited appears on the screen,

enter:
£ - for Edit.

6. The system will prompt the user for the required data item. When
an acceptable entry has been made, enter "Return* to move fo the
next data item. |

o 7. Upcn completion, the system will ask the user about contract jn-

5 formation (Y/N).

Y - will bring the related contract information on the screen.
N - will ask for confirmation.
8. When all changes are made on the main file and contractor file,
the system will ask the user for confirmation (Y/N).
5 Y - will save the information and return to module 2.-

N - will bring the cursor back to the DISTRICT field.
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Figure 9. Screen for Edit Information (Lane/Edgeline) Module.
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« LANE/EDGELINE SUBSYSTEM «
« EDIT A RECORD «
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« ) : ' «
«MATERIAL (ENTER EF FOR EPOFLEX, E FOR EPOXY K
« ET FOR EPOXY THERMOPLASTIC, PT FOR POLY THERMO «
« P FOR POLYESTER, TPL FOR THERMOPLASTIC «
« CPL FOR COLD PLASTIC, FD FOR FASTDRY ) : CPL «
« «
« «
«CONTROL SECTION 29031 «
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(ENTER QUIT TO EXIT OR MATERIAL TO EDIT)

IS THIS CCGRRECT (Y OR N)

Figure 10. Screen for Edit Information (Lane/Edgeline) Module (Key Fields
Material and Control Section).




LZ

MDOT

LANE/EDGELINE SUBSYSTEM RECORD NUM: .15
LR QR (R R (A A R (<R AR QO (AR GO (R (L (AR G < A (R R (A (R SO R R o (G A (R QR (O R < R (O 4 <<‘(< LR (L < O R G A O AR A O (4R (R AR (R S AR CR CAE CAE AR A (AR AR
« DISTRICT: FIVE ’ ’ ) «
« COUNTY: KENT ) -«
« ROUTE I ~-196- «
« CONTRCL SECTION: 41029 SEGMENT DESCRIPTION: S. OF CHICAGO «
& FEDERAL AID SYSTEM: JOB NUMBER : - «
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BEGIN' END

MILE POINT: 0.00 — 0.00
TRAFFIC DIRECTION (Enter 2 for 2-way, 1 for l-way):0
NUMBER OF LANES : 2

MARKING WIDTH: 4 CENTER LANE LEFT TURN (ENTER Y FOR YES, N FOR NO}:
SOLID WHITE BROKEN WHITE SOLID YELLOW BROKEN YELLOW
ESTIMATED QUANTITY 71000 22800 85465 0
IN FEET
CEECLLLLLECCLL L L ERLC L L L LE LR LLLLE R AL L L LR R R L CCLHLL LR L LKL LR LR R R KL L LLLCRE K
EDIT EXISTING INFORMATION

TO GET A DIFFERENT RECORD ENTER
P{(REVIOUS) ,N(EXT). OR E(DIT) TO CHANGE THIS RECORD

Figure 11. A Typical Edit Screen {Lane/Edgeline).




Module 3. Update Information

This module is intended to update the existing inventory files due to
maintenance work performed on the existing marking. A screen layout of
this module is displayed in Fiqure 12.

Option 1. The user can update an existing record by providing gecme-
try (roadway configuration and number of lanes) ' and material (material
type such as FD for fast dry, etc.) énfermaiéon.

Option 2. The user can update an existing record by providing con-

tract number, material and control section information.
Option 3. The user can update an existing record by providing mate-

rial and control section information.

Option 1. The user can get into this option by typing 1 from the
"Update Information" module, A screen laycut of this option is presented
| fn Figure 13. Tﬁe procedures for operating this program are:
1. Enter material information in the MATERIAL box and Return,
2. Enter roadway configuration information in the TRAFFIC DIRECTION
box and Return.
3. Enter number of lane information in the NUMBER OF LANES beox and
Return.
4. The system will ask for confirmation (Y/N).
Y - will bring ﬁhe first record on the selection (Figure 14).
N - will bring the cursor back to MATERIAL box.
5. If this record is not the record the user wants to update enter
(Figure 14):
P - for Previous record.

N - for Next record.
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Figure 12. Screen for Update Information (Lane/Edgeline} Module,
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‘Fﬁgure 13.

(ENTER 2 FOR 2-WAY, 1 FOR 1-WAY):.

(ENTER QUIT TO EXIT OR MATERIAL TO UPDATE)

Screen for Update Information (Lane/Edgeline)
(Search Parameters: Material and Geometry).
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MDOT

LANE/EDGELINE SUBSYSTEM RECORD NUM; 14
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ESTIMATED QUANTITY 2129 - 4250 17340 250
IN FEET .
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UPDATE EXTISTING INFORMATION

TO GET A DIFFERENT RECORD ENTER
P(REVIOUS) ,N(EXT}, OR E{(DIT) TO CHANGE THIS RECORD

Figure 14. A Typical Update Screen (Lane/Edgeline) Module.
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After the record that needs to be updated appears on the screen

enter:
E - for Edit/Update.
The system will prompt the user for the required data item. When

an acceptable entry has been made, hit Return to move to the next

‘data item,

Upon completion, the system will ask the user abbut contractor
information (Y/N).

Y - will bring the related contract information on the

screen.

M - wili ask for confirmation.
ﬁhen all changes are made on the main file and contractor file,
the system will ask the user for confirmation (Y/N).

Y - will save the information and return to Medule 3.

N - will bring the cursor back to DISTRICT field.

Option 2., The user can get into this option by selecting 2 from the

"Update Information” module. A screen layout of this option is presented

in Figure 15. The procedure for operating this program are:

1.

Enter control section information in the CONTROL SECTION box and

- Return.

Enter material information in the MATERIAL box and Return,

Enter contract number information in the CONTRACT box and Re-

turn,

The system will ask for confirmation (Y/N).
Y - will bring the first record on the section.
N - will bring the cursor back to CONTROL SECTION.

The rest of the procedures are identifical to option 1.
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(ENTER QUIT TO EXIT OR CONTROL SECTION TO UPDATE)

Figure 15. Screen for Update Information {(Lane/Edgeline) Module {Search Parameters:
Control Section, Material and Contract Number).
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Option 3. The usér can enter into this option by selecting 3 from

the “Update Information" module. A screen layout of the option is dis-
played in Figure 16. The user should enter material and control section
information to update a related record. The procedures for operaiing this

module are similar to the procedures of option 1.

Module 4, Delete Information Module

The purpose of th{s module is to delete designated records from the
active inventory files (i.e., main file and contractor information). A
screen layout of this module is presented in Figure 17. The detailed pro-
cedures of this module are:

1. Enter material information into the MATERIAL box and Return.

2. Enter contrel section information.

3. The system will ask for confirmation (Y/N).

| Y - will bring the'firsf record on the selection (Figure 18).
N - will bring the cursor back to MATERIAL box.
4, If this record is not the record the user wants to delete enter:
P - for previous record.
N - for next record.
5. After the record that should be deleted from the data base enter:
D - for delete.
6. When the usef wants to exit from this module, the system will ask
for confirmation (Figure 19):
Y - will remove the records permanently from the data base and
exit from this mecduie.

N - will simply exit from the module.
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Figure 16.

ET FOR EPOXY THERMOPLASTIC, PT FOR POLY THERMO
P FOR POLYESTER, TPIL. FOR THERMOPLASTIC
CPL FOR COLD PLASTIC, FD FOR FASTDRY } :

(ENTER QUIT TO EXIT OR MATERIAL TO PROCEED)

Screen for Update Information (Lane/Edgeline) Module (Key Fields
Materials and Control Section).
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Figure 17.

Screen for Delete Information (Lane/Edgeline) Module.
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(ENTER QUIT TO EXIT OR MATERIAL TO PROCEED)

Figure 18. A Typical Delete Screen {(Lane/Edgeline) Module,

DO YOU WANT TO DELETE DESIGNATED RECORDS PERMANENTLY (Y/N)

Figure 19. Delete Confirmation Screen.




Module 5. Print Lane/Edgeline Information

The purpose of this module is to print a summary report of the Lane/

Edgeline inventory file. A typical output is presented in Figure 20,

Module 6. Print Contract Information

The purpose of this module is to print a summary report of the con-

tractor information file. A typical output is presented in Figure 21.

Module 7. Long-Term Budgeting/Contract Generation

This module of LES Subsystem is designed to produce a long-term
budget aﬁd a contract document. The user can enter into this module by
selecting option 7 of LES Subsystem menu. A screen layout of this module
is presented in Figure 22.

1. The system will ask for the following information:

- MATERIAL

- CURRENT YEAR (base year)

- RANGE (number of years the user wants to prepare long-term
budget)

- DISTRICT

- INFLATION RATE

2. The user should enter: material, current year, range, district,
and inflation rate information into the system. The system will
ask for confirmation (Y/N):
Y- - wiil proceed.

N - will back to Step 1.
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LANE/EDGELINE CONTRACTOGR INFORMATION

MICHIGAN DEPARTMENT DF TRANSPORTATION
SUMMARY REPORT

LNIT LNIT
COST SOLID BROKEN cosT SOLID EROKEN TRAFFIC MOBILIZATION
CONT JOE CONTRACTOR CONT. WHETE LHITE WHITE YELLOW YELLDBW YELLOW cosT CasT
NUMBEER  NUMBER NAME BECT. (hddd) (LFT} (LET) ($digs) {(LFT) (LLFT) ($9%%) ($E35%%%%) YERR
we DISTRICT @ RIVE MATERIAL P
*
- - 34061 0. 0800 SEG0 106 ©.0800 14995 1478 (W] < ae
- - B4042 v, DAV 7814 845 Q.0800 L1774 O v} (8] B
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- - 41031 G, 0RO 116480 L4165 73128 9128 0 0 ae,
- - 41053 G, OBOO 6850 EE00 00500 CEEBEE 50735 0O a3 a7
- - 41041 DL QB 4000 B0O0D 0.0800 4570 189 [a] 0 a6
- - Gload G, H800 13835 500 0. 0G0 E1070G 1905 ] [w] A5
- - 41043 G DBOG SEEL0G 17343  0.QA00 TREES £3589 o} ] BE i
i~ - - 41061 O, D800 ZaT1IG CAZELOG O 0RO 141185 29425 o] (8] b4
o - = 41081 0. 0800 22870 4750 Ol 08O 21040 £330 O 0 5 ;
- 41081 Q. 0800 00 4140 QL0800 1E6EE 1140 Q 0 BE |
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- - 431131 0. QB0 EA4L40 EI40 000800 ZE4DO 8] 0O ) BE
- 411352 O, 080 FEAG 470D O, 0800 A715 Q 0 (o3 85
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R GAROTE O DRGO HEOG O 0L 0AGD 8030 0 O [ )
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- 61073 O, GBOO ET490 2435 0. 0800 EZ0Z30 0 0 BE
- - 4101E Q. GOCHD) 25835 4070 0, 0000 ey b 0 0 87
- = Hi014 O 000 21E0 LES0 0L 0000 17350 0 =} a7
LS4 -1 - G & b G127 Lo ToIW]v: 346D 11450 QL BOO0 410EQ R 34 2]
# Loalsnoliolal =« 1
SHES4z4 2230481 BAEZHZY 55 1Y
e hulntatal an '
SEHB420 29081 BI3439 131503 59 34

Figure 21. Summary Report Contractor Information (Lane/Edgeline).
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« ~ MDOT LANE/EDGE LINE SUBSYSTEM «
« LONG TERM BUDGETING ' ' «
« : _ «
« ‘ «
« «
«MATERIAL (ENTER EF FOR EPOFLEX, E FOR EPOXY | L ' «
« ET FOR EPOXY PLASTIC, PT FOR POLY THERMO «
« P FOR POLYESTER, TPL FOR. THERMOPLASTIC «
« 'CPL FOR COLD PLASTIC, FD FOR FASTDRY } : CPL «
« ' ‘ «
«CURRENT YEAR : 88 RANGE : 1 «
« «
«DISTRICT : FIVE «
« «
«INFLATION RATE : 1 «
« ' «

P I I I I T T I T I I I Z X I T T LT XL L LT T X T L L XX AT XX XL X

(ENTER QUIT TO EXIT OR MATERIAL TO CONTINUE)

Figure 22. long-Term Budgeting Input Screen,




3. The system will calculate the average unit cost by material and
marking type for base year. Please note that the system will
include the user's specified inflation rate while calculating the
average unit cost. The system will display the average unit cost
by material and marking type on the screen. Atlthis point, the
user can specify a new average unit cost. By default, the system
Qi11 use the calculated average unit cost.

4. The system will generate a budget for base year, as shown in

Figure 23.

5. The system will repeat steps 3 and 4 for other years depending on
‘the user's input in step 2.

6. As a final step of this module, the system will produce a print-
out of the existing data base, based on the previousiy furnished
user's input. The system will ask "Want hard copy printout for
hase year? (Y/N).".

7. The Sy;tem will produce an output for base year marking work, as

shown in Figure 24, (contract document for base year) if the

answer to the above question is "Yes."
8, The system will go back to the initial input screen.

9, The user can produce a new long-term budget by changing the pre-

viously submitted inputs.

Module 8. Cost-Effectiveness Analysis

The purpose of this module is to compare various types of marking

materials by type based on the present-worth cost. The user can enter

into this module by selecting option 8 of LES Subsystem. A screen layocut

of this module is presented in Figure 25.
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LANE/EDGELINE SUEBRSYSTEM
LONG TERNM BUDGE#INB

MATERIAL P DISTRICT = FIVE
TYPE QUANTITY (LFT) UNITCOST | AMOLINT YEAR
SOLID WHITE 961333 Ge 13 1768198 88
BROKEN WHITE 230375 fo 20 &ETSTS BH
SOLID YELLOW 833915 e D 4378053 7 88
BROKEN YELLOW 77739 &. 30 489705 as
SUM 1703262 ‘ 7603581

«
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«
«
«
«
«
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%«
«
«
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«
«®
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¥
«

R R R R T R R R R R A XXX LA LA

BRESS ANY KEY TO CONTINUE

Figure 23. A typical computer generated budget for base year {lane/edgeline marking).




Pape No, 1

BL/01/789
LANE/EDGEL INE SURSYSTEM
MICHIGAN BEPARTHENT OF TRANSPOATATION
SUMMARRY RERORT
. 4 in 4 irn & in 4 in
Fed Mile Mile Solid Brokern Solid Brohen
Cant. Segment Rid Point Point Geometry White White Yellow Yellow
Route Sect. Description Sys Begir Erd {1ft} (1ft) (1ft) (1Ft)
LN .
e
*% District: FIVE County: IONIA MARKING TYPE :P
* .
M-z1 34061 W. OF HAYMOR RD Fu G Q0 Q.00 2 WAY 2 LANE BETO 106 145995 14748
I~3&H3 34042 HENT TO I-96 RS 0. 00 .00 2 WAY & LANE 714 a4 11774 ]
M—44 34081 W. OF M~31% Fu 2,84 4. 66 8 WAY 2 LRNE 16474 1380 10OSEG ¢}
#* Bubsubtotal =
=39938 gE71 S73e3 1478
*# Subtatal #»
R 9358 ee71 37329 1478

Figure 24. Contract generation printout.




S¥

i
LR (A R (A QRO QR LA (R R QOO (A (R R G (AL R GO QL RGO G (L (A G CR (L GO AT G G CAE G A G G LA (G (R G O SR (O (R (R AR (A (R (R R G (O (L (AL (RO (L GRR CAECR CR C COR (R (AL (L

« MDOT LANE/EDGELINE SUBSYSTEM _ ‘ «
« COST-EFFECTIVENESS ANALYSIS «
« ' : «
« «
« ) : ' «
«MATERIAL (ENTER EF FOR EPOFLEX, E FOR EPCXY «
« ET FOR EPOXY PLASTIC, PT FOR POLY THERMO «
« P FOR PCLYESTER, TPL FOR THERMOPLASTIC : «
« CPL FOR COLD PLASTIC, FD FOR FASTDRY ) : CPL «
& «
«DISCOUNT RATE: 1 ANALYSIS PERIOD: 5 «
« «
«TERMINAL COST: 0 MAINTENANCE COST: 0«
& : . «
«DISTRICT : SIX «
« : «

LR R R R R R AR L O R (AL GOt (O G QA G ECE CA CRECR R CAE CIE CR C CE CE CR CRCE R QR CAE CECRE CQLCR CRECE R G AR GRS (R (O (A G SR R G A (ARG G (O G

(ENTER QUIT TO EXIT OR MATERIAL TO CONTINUE)

Figure 25. Cost-Effective Analysis Input Screen.




The

The

system will ask for the following information,

MATERIAL

DISCOUNT RATE

ANALYSIS PERIOD

TERMINAL COST (terminal cost at the end of the analysis
period)

MAINTENANCE COST (most cases it will be @)

DISTRICT |

user should .enter: material, discount rate, analysis period,

terminal cost, maintenance cost and district information into the

éystem.' The system will ask for confirmation (Y/N):

“The

Y - will proceed.
N - back to Step 1.

system will ca]éu]ate'the present~Worth cost of the material

by marking'type, as shown in Figure 26.

The

user can determine the present-worth cost for any other

material by following steps 1-3.

The

user can get a hard copy by using the SHIFT and PRT.SCR keys

at the same time.

The

user will compare the hard copy printouts of the different

materials and defermine the cost-effective material.
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« LANE/EDGELINE SUBSYSTEM «
) COST-EFFECTTVENESS ANALYSIS - | .
'z MATERIAL : CPL DISTRICT SIX ' :
) TYPE PRESENT WORTH COST )
) SOLID WHITE 9.0189 )
« . ' 7 «
« BROKEN WHITE 9.0189 «
« SOLID YELLOW 9,0189 | ' )
) BROKEN YELLOW 6.5681 - .
&« . «

L A Rl R O O (R (R R O O (R L (O G R GO (AL (O G AR (AR L (A A L LA LR (SO (O (LA OO OO (A R <A < L AR R i R

PRESS ANY KEY TO CONTINUE

Figure 26. A Typical Output of Cost-Effectiveness Analysis Module.




4.0 SPECIAL MARKING SUBSYSTEM (SMS)

The main inventory data file of SMS contains 1ocationa] and descrip-
tive information on special markings. Data entered into the main inven-
tory data file from the completed workorders promptsrthe system to initi-
ate the necessary action, as presented in Figure 27. If the workorder
pertains to the initiation of a new marking, then a new record containing
all related data is created within the inventory file. If the workorder.
pertainé to changes to an existing marking, then the new information is
updated over the existing data. MS contains the capability of permitting
CRT review and scroll of data bases. The auxiliary program enables the

deletion of selected records from the data base and the development of the

summary print-out.

Description of Inventory Files

The main inventory file pro¢ides for entry, updating and access to
data related to all of the special markings that are under the Jjurisdic-
tion of the Michigan Department of Transportation. The inventory file
consists of one record per marking workorder describing its Jocation and
attributes {width, type, length, amount, brand, etc.) in an expanded,
alpha-numeric form. A description of data contained in each record is
presented- in Table 4. Specific marking on a particular roadway has a
unique contract number and control section. The codes used for the dif-
ferent type of marking are those specified by the MDOT, such as FD for
"Fast Dry," LTO for "Left Turn Only," and so on. Contract information
related to each marking is stored in the contract information file. A
description of data contained in each record of the contractor file is

present in Table 5,
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« SPECTIAL MAREKTING SUBSYSTEM . «
PR R A R R (A (O R (AR QA TR (G (AR A AR (A A SO (A (A A (A OO R AR (A R O < A R (A (R (A (A O A AR O A (A (AR (R A A (G AR QR R LA AT (A (A (A AR R AR R AR AR A AR R AR A 4
« &«
« . «
« 1. ADD INFORMATION «
« 2. EDIT INFORMATION «
« 3. UPDATE INFORMATION «
« 4, DELETE INFORMATION «
« 5. PRINT SPECIAL MARKING REPORT «
« 6. PRINT CONTRACT INFORMATION «
« 7. LONG TERM BUDGETING «
« 8. COST EFFECTIVENESS ANALYSIS «
« 0. EXTIT L&
« " «

L (R A A (G G (R R R (R L SO A A R R (R (L R O o4 <4 Select 0 AUEL L LA LL R UR LG L LU L LU L LU LR LR K

Figure 27. Screen for Special Marking Subsystem Main Menu.
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Table 4.

Description of the Special Marking Subsystem Data Item

Column Heading

Data Type

Data Limitation

Description

District Alpha-Numeric Hone The name' of maintenance district.
County Alpna MNone The name of the county,.
Route Alpha-Numeric 2 Alpha, 3 Numeric | The name of the route (such as US-23).

& 2 Alpha

Alt #1 (sometimes a road

segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The first alternate name of the route, if
any.

At #2 (sometimes a road

segment has more than
one name)

Alpha-Numeric

2 Alpha, '3 Numeric
& 2 Alpha

The second alternate name of the route, if
any.

Federal AID System Alpha No Numeric A special code for the federally funded
projects.

Control Section Alpha None An unique number assigned to a road segment
by MDOT.

City of Township Alpha No Numeric The name of the city or township,

Cross Street or Alpha-Numeric None The name of the nearest'cross street or rail-

Railroad Crossing road crossing.

Surface Alpha None The name of the roadway surface material (such
as bituminous, concrete, etc.).

Geometry Numeric No ‘Alpha This represents the roadway configuration

{such as 2-way, l-way).
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Table 4.

Description of the

Special Marking Subsystem Data Item (Continued)

i

Column Heading Data Type Data Limitation " Description
Number of Lanes Numeric No Alpha This represents the number of lanes.
Intersection Leg Alpha No Numeric This represents the compass direction of the

intersection leg (such as N for North, S for
South, etc.).

Affected Lane

Alpha-Numeric

1 Numeric &

This represents the number and the type of

1 Alpha lane affected by the special marking.
Distance from Cross Numeric No Alpha Distance of the special marking from the near-
Street 1 est cross street.
Marking Type Alpha No Numeric This represents the type of special marking

(such as S for School, LTO for left turn only,
etc.). :

Contract Number

Alpha-Numeric

5 Numeric &

The contract number assigned to a particular

1 Alpha job. :
Quantity (Each) Numeric No Alpha The number of special markings,
Quantity {Linear Ft) Numeric No Alpha The amount of marking in LFT.
Milepoint Numeric No Alpha This represents the reference point of a mark-
ing.
Cycle Numeric No Alpha When information on a road segment marking is

entered into the system, the system sets cycle
to 1. However, when the same section of the:
roadway is repainted, the system sets cycle to
(current year - previous year of painting).
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Tabie 5.

Description of

the Special Marking Contractor Information File

Column Heading

Data Type

Data Limitation

Description

Contractor Name

Alpha-Numeric

None

The name of the contractor.

Job Number Alpha-Numeric 5 Numeric & The job number related to a specific contract.
1 Alpha
Material Alpha NolNumeric The marking material (such as fast dry, poly-
oo ester, etc.).
Product Brand Alpha-Numeric None Brand of the marking material is divided into
two brand categories based on color:
White -
: Yellow -
Unit Cost (Each) Numeric No Alpha Cost of marking by number.
Unit Cost (Linear Ft) Numeric No Alpha Cost of marking by LFT,




System Qperation

Module 1. Add Information

This module is intended for use when a new marking has been in-
stalled. A screen layout of this module is displayed in Figure 28. De-
séription of the type and Timitation of eah data entry is presented in

Table 4. The procedures for performing activities of this module are

presented below,

1. Enter "District® information first in the box next to DISTRICT
and Return,

2. Foliowed by COUNTY and ends at DATE OF INSTALLATION.

3. Upon completion of data entry into the main inventory file the
system wiil ask, whether the user wants to enter into the con-
tractor information (Y/N}.

Y - will bring the contractor information'enfry756reeh as of
Figure 29.
N - will take the user to Step 6.

4, Enter "Contractor Name" information in the box next to CONTRACTOR
NAME and Return.

5. Followed by JOB NUMBER and ends at UNIT COST.

6. Upon completion of data entry into the contractor file or respond
"N' to the system's previous inquiry, thé system will ask for
confirmation (Y/N).

Y - will save the information in the respective data base.
N - will bring the cursor back into the district field.
7. In order to exit from the "Add Information® menu enter "QUIT" in‘

the district fée]diand Return.
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SPECIAL MARKING SUBSYSTEM
MICHIGAN DEPARTMENT OF TRANSPORTATION
L R et R T e R R R R R X I T R e R R XA LT PR R L PR XL XL XL L LS

& District: County: «
&« &«
« . Route: - - ALT # 1. - - ALT # 2. - - «
« FEDERAL AID SYSTEM : Control Section: &
« . Cross Street or «
€ City or Township: Railrocad Crossing: - - «
LA @ LR EE L EEERLE AL AL L EEE L L LT E AL LLL R ELALELELLLELELLL L ELEL L L L AL AL R LCE LR E LR LR LA LA
Surface (ENTER B FOR BIT.,C FOR CON): Geometry (2-Way or l-Way):
' No. of Lanes:
Int. Leqg. : Lane-1 2 3 4 OTHERS
{Compass Dir.): Affected Lanes:

Distance From Cross Street:
[ LS PSR L L ELEALLLEELCLELECTEELECLLCEELTPLEEELELELLELLCEELELELECETEL L LECEC L L L LT L E L LA

Figure 28. Screen for Add Information (Special Marking) Module.
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MDOT |
CONTRACT INFORMATION (SPECIAL MARKING)

22 A Y L T A E IR T L T T 2 R R e R A e XTI XL L L LT LY
« CONTRACTOR NAME

A

& & 3
« JOB NUMBER : - « §
¢MATERTAL (ENTER EF FCR EPQFLEX, E FOR EPOXY € ?
< ET FOR EPOXY THERMOPLASTIC, PT FOR POLY THERMO €
« P FOR PLASTIC, TPL FOR THERMOPLASTIC € g
« CPL FOR COLDPLASTIC, FD FOR FASTDRY : & :
«PRODUCT BRAND WHITE : YELLOW : « %
« " (4
< UNIT COST (EACH) : 3 0.0000 «
« UNIT COST (LINEAR FEET): 3 0.0000 «
& &

{««««««««««««««««««««««««««««««««««&««««««««««K«««««««««««««««««««««««««««««««««

IS THE ABOVE ENTRY CORRECT ? (Y OR N)

Figure 29. Screen for Add Information (Special Marking Contractor File) Module.

(The user can enter any other information in Material and Marking Type Field )




Module 2. Edit Information

This module is intended to edit the existing data base., The primary
purpose of this module is to -correct prior entry errors. A screen layout
of module 2 is displayed in Figure 30. The user can get into this module
by selecting option 2 of SMS Subsystem. The procedures for operating this
program are:

1. Enter control section information in the CONTROL SECTION BOX and

P return (Figure 31).

2. Enter the marking type information.

3. The system will ask for confirmation (Y/N}.

Y - will bring the first record on the selection.

N - will bring the cursor back to the material box.

4. If this is not the record, the user wants to edit, enter:
P - for Previous record.
N - for Next record.

5. Once the record that needs to be edited appears on the screen,
enter:

E - for Edit.

6. The system will prompt the user for the required data item. When
an acceptabie entry has been made, hitlréturn to move to the next
data item.

7. Upon completion, the system will ask the user about contract in-
formation (Y/N).

Y - will bring the related contract information on the sﬁreen.
N - will ask for confirmation.

8. When all changes are made on the main file and contractor file,
the system will ask the.user for confirmation (Y/N).

Y - will save the information and return to initial screen.

N - will bring the cursor back to the DISTRICT field.
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Figure 30.

Special Marking Edit Module Main Screen.
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Figure 31. Edit Module Entry Screen.,




Module 3., Update Information

This module is intended to updafe the existing records due to main-
tenance work performed on the existing marking. A screen layout of this
module is displayed in Figure 32. Three options are available in this
module to retrieve an existing record.

Option 1. The user can update an existing record by providing mate-
rial (material type such as FD for fast dry, etc.) and road surface infor-
mation, |

Option 2. The user can update an existing record by providing con-
tract number and road surface information.

Option 3. The user can update an ex{sting record by providing con-

trol section and marking type.

Option 1. The user can get into this c¢ption by typing 1 from the
"Update Information" module. A screen layout of this.pptjon is presented
in-Figure 33; The procedures for operating this program are:

1. Enter material information in the MATERIAL box and Return.

2. Enter road surface information in the ROAD SURFACE box and Re-

turn.

3. The system will ask for confirmation (Y/N).
Y - will bring the first record on the selection.
N - will bring the cursor back-to MATERIAL box.
4, If this record is not the record the user wants to update enter:
P - for Previous record.
N - for Next record.
5. After the record that needs to beAupdated appears on the screen
enter: -

E - for Edit/Update.
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Figure 32. Screen for Update Information (Special Marking) Module.
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Figure 33. Screen for Update Information (Special Marking) Module (Search Parameter:
Material and Road Surface).
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The system will prompt the user for the required data item. When
an acceptable entry has been made, hit return fo move to the next
data item. -
Upon completion, the system will ask the user about contractor
infarmation (Y/N}.

Y - will bring the related contract information on the

screen, ~

N - will ask for confirmation.
When all changes are made on the main file and contractor file
the system will ask the user for confirmation (Y/N).

Y - will save the information and return to change informa-

tien module.

N - will bring the curéor_back to district field.

Option 2. The user can get into this option by selecting 2 from the

"Update Information" module. A screen layout of this option is presented

in Figure 34. The procedure for operating this program are:

1.

Enter contract number information in the CONTRACT NUMBER box and

Return.

Enter road surface information in the ROAD SURFACE box and

Return.

The system will ask for confirmation (Y/N).
Y - will bring the first record on the selection,
N - will bring the cursor back fo contract number.

The rest of the procedures are the same as the previous option.
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Figure 34. Screen for Update Information (Special Marking) Module (Search Parameter:
Contract Number and Road Surface).




Option 3. The user can enter into this option by selecting 3 from
the *Update Information" module. A screen layoui of fhe option is dis-
played in Figure 35. The user should enter control section and marking
type information to edit a related record. The procedures for operating

this program are similar to the procedures of option 1.

Moduie 4. Delete Information Module

The purpose of this module is to delete designated records from the
active inventory files (i.e., main file and contractor information). A
screen layout of this module is presented in-Figure 36. The detailed pro-
cedures of this module are:

1. Enter éontro] section information into the CONTROL SECTION box

and Return.

2. Enter marking type information.

3. The sfétem wfil ask for confirmation (Y/N).

¥ - will bring the first record on the selection (Figure 37).
N - will bring the cursor back to MATERIAL box.
4. If this record is not the record the user wants to delete enter:
P - for previous record,
N - for next record.
5. After the record that should be deleted from the data base enter:
D - for delete,
6. MWhen the user wants to exit from this module, the system wili ask
for confirmation (Figure 38}:
Y - wilil remove the records permanently from the data base and
exit from this module.

N -~ wiil simply exit from the module,
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Figure 35. Screen for Update Information {Special Marking) Module (Search Parameter:
Control Section. and Marking Typeg
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Figure 36.

Screen for Delete Information {Special Marking) Module.
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(ENTER QUIT TO EXIT OR MATERIAL TO PROCEED)

Figure 37. A Typical Delete Screen (Special Marking) Module.

DO YOU WANT TO DELETE DESIGNATED RECORDS PERMANENTLY (Y/N)-

Figure 38, Delete Confirmation Screen.




Module 5. Print Special Marking Information
The purpose of this module is to print a summary report of the spe-

cial marking inventory file. A typical output is presented in Figure 39.

Module 6. Print Contract information

The purbose of this module is to print a summary report of the con-

tractor information file. A typical output is presented in Figure 40.

Module 7. Long-Term Budgeting/Contract Generation

This module of SMS Subsystem is designed to produce a Tong-term
budget aﬁd a contract document. The user can enfer into this module by
selecting option 7 of SMS Subsystem menu. A screen layout of this module
is presented in Figure 41.

1. The system wiil ask for the foliowing information:

- MATERIAL |

- CURRENT YEAR (base year)

- RANGE (number of years the user wants fo prepare long-term
budget)

- DISTRICT

- INFLATION RATE

2. Tne user should enter: material, current year, range, district,
and 1nf§ation.rate information into the system. The system wili
ask for confimation (Y/N):
Y - will proceed.

N - back to Step 1.
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Figure 39, Special Marking Subsystem Summary Report.
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Figure 41. Llong-Term Budgeting Input Screen {Special Marking).




3. The system will calculate the average unit cost by material and
marking type for base year. Please note that the system will
include the user's specified inflation rate while calculating the

average unit cost. The system will display the average unit cost

by the material and marking type on the screen. At this point,
the user can specify a new average unit cost., By default, the ?ﬂ
system will use the calculated average unit cost.

4. The system will generate a budget for base year, as shown in

Figure 42.

5. The system will repeat steps 3 and 4 for other years depending on
the user's input in step 2.

6. As a final_step of this module, the Systeﬁ witl produce a print-
out of the existing data base, based on the previously furnished
user's input. The system will ask "Want hard copy printout for
base year? (Y/N)." |

7. The system will produce an output for base year marking work, as
shown in Figure 43, (contract document for base year} if the
answer to the above guestion is "Ves."

8. The system will go back to the initial input screen.

9., The user can produce a new long-term budget by changing the pre-

viously submitted inputs.

Module 8. Cost-Effectiveness Analysis

The purpose of this module is to compare various types of marking

materials by type based on the present-worth cost. The user can enter

into this module by selecting option 8 of SMS Subsystem. A screen layout

of this module is presented in Figure 44,
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«
&
«
«
&«
«
«
«
«
«
«
«
«
«
«
«
&«
«
«
«
«
«




L

]

Page Noo

Q1701 /780
SPECTAL MARKING SURSYSTEM
MICHIGAN DEPARTMENT OF TRANSPORTATILN
SUMMARY REPDRT
INT DIST.
Caont. FED City or CROSS ST [ © FROM
Route Sect. AID ROAD Twp. OR E AFFECTED X-8T MILE MARKING QUANTITY QUANTITY
5YS SURFACE RR X—INB G LANE(S) (FT POINT TYRE (1fE) (LMD

€x District: FIVE COUNTY : CLINTON MATERIAL :CPL

*

us-27 13031 FU R 5T JOHNS WL, ENN MALL N 1 0.00 LTA o 5
ug~&7 19031 FU B ST JOHNS MEASTATE 5 R 0. 00 248 30 a
UG~31 19931 FU 8 ST JOHNS MEISTATE S 4R 0. 00 6CW 180 4]
M1 19361 FR B FOWLER &ATN 5T E 40 0,00 60K 120 I}
us-~-=7 19031 FU B ST JOHNG RAIDWIN ST N ZA .00 5 (] =4
us~-g7 19031 FUU B ST JOHNS BALDWIN ST 5 4A 0,00 £CW 160 e}
us-&7 132031 Fu B ST JOHNS EALDWIN ST 5 A Q.00 8 [ 2
1-96 ] EAGLE GRANGE RD#1 W 1A 0, 00 DA 0 £
1-3& H EAGLE GRANGE RDH#1 [ 4n 0,00 24H 40 o
1-96 B EAGLE W, ED. RAMPH#3 £ 1A Q.00 DA ) 1
1-96 B EABGLE W KD RAMPR3E E 4R 0,00 248 . 30 =]
1-96 B EAGLE M1GOE, BD, RAMPH 1 W in 0,60 DA [d] 1
1-56 f EAGLE ~ M1OOE. BD. RAMPH L W 40 0. 00 B4R 40 - [+]
1-96 n EAGLE W. D, RAMPES E [T 0. G0 DA ] 1
1-96& ] ENGLE W. BD. RNMPH3 3 40 0.00 Z4F 40 5]
1-9E n WATERTCHN GD. RIVER #1 5 1~ 0. 00 DA Q i
1-96 1] WATERTOWN W, BED. RAMPNZ =1 14 ’ 0. 00 DA [a] 1
i—-9& ;] WRTERTOWN W. BD. ROAMP RS e i8 ' a.00 LTA O 1
1-96 H WATERTOWN W, BD. RAMPHE =] ia 0. 00 RTA 0 1
1-96 B WATERTOWN W, BD. RAMD#3 5 460 0. 00 248 w0 [}

Figure 43. A typical computer generated budget for base year (Special Marking).
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Figure 44. Cost-Effectiveness Analysis Input Screen (Special Marking).




The system will ask for the following information.
- MATERIAL
- DISCOUNT RATE
- ANALYSIS PERIOD
- TERMINAL COST (terminal cost at the end of the analysis
period).
- MAINTENANCE COST (most cases it will be @)
- DISTRICT
The user should enter: material, discount rate, analysis period,
terminal cost, maintenance cost énd district information into the
system.- The system will ask for confirmation (Y/N):
Y - w%1]_proceedQ
N - back to Step 1.
The system will calcu]ate the present-worth cost of the material
by marking type, as shown in Figure 45,
The user can determine the present-worth cost for any other
material by following steﬁs 1-3.
The user can get a hard copy by-using the éhift and PRT SCR keys
at the same time,
The wuser will compare the hard copy printcuts of the different

materials and determine the cost-effective material.

76




LL

RO R PR R I O COE O CRECRR A SR O G (Al AR (O < O SO < (O (R G GO < 4R SO (O (O AR A (A (R A (A S GO A i AR D R AR (A (R S AR AL ol (R 4R (AT (A L4

«
«
&
«
«
«
«
«
«
«
«
«
«
«
<«
«

SPECIAL MARKING SUBSYSTEM

COST~EFFECTIVENESS ANALYSIS

MATERIAL : CPL DISTRICT : FIVE

TYPE

MARKING

SYMBOL

PRESENT WORTH COST
(LFT) 45.4621

{NUMBER) 1265.6414

«
«
«
«
«
«
«
«
«
«
«
«
«
«
«
«

LSO R (O G AR GO (A ¢ QRO SR A (R O A AL R T R (AR (A (R G GO CAR A (L (L 4R (R QR (O (AR R A (R AR AT (O (R (A A < AR (A GOl GO AL (R AT A O (O (R <A (AR (o (R (R O G (Ol (O (R A R (R (<

PRESS ANY XKEY TO CONTINUE

Figure 45. Cost-Effectiveness Ana]ysis“Modu]e Output (Special Marking).




5.0 RAMP LANE/EDGELINE SUBSYSTEM (RES)

The main inventory data file of RES contains locational and descrip-
tive information on ramp lane/edgeline markings. Data entered into the

main inventory data file from the completed workorders prompts the system

to initiate the necessary action, as presented in Figure 46. If the work-

order pertains to the initiation of new a marking, then a new record con-
taining all related data is created within the inventory file. If the
workorder pertains to changes to an existing marking, then the new infor-
mation is updated over the existing data. RES contains the capabiiity of
permitting CRT review and scroll of data bases. The auxiliary program
enables the deletion of selected records from the data base and the devel-

opment of the summary print-out.

Description of Inventory Files

The main inventory file provides for entry, updating and aécess to
data related to all of the ramp lane/edgeline markings that are under the
jurisdiction of the Michigan Department of Transportation. The inventory
file consists of one record per marking workorder describing its location,
and attributes (width, type, length, amount, brand, etc.) in an expanded,
alpha-numeric form. A description of data centained in each record is
presented in Table 6. Specific marking on a particular ramp has a unique
contract number and bontro] section. The codes used for the different
'type of marking are those specified by the MDOT, such as FD for "Fast
Dry," LTO for *Left Turn Only," and so on. Contract information related
to each marking is stored in the contract information file. A description

of data contained in each record of the contractor file is present in

Table 7.
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Figure 46. Screen for Ramp Lane/Edgeline Subsystem Main Menu.
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Table 6. Description of the Ramp Lane/Edgeline Subsystem Data Item

Column Heading

Data Type

Data Limitation

Description

Nane

The name of maintenance district.

Bistrict Alpha-Numeric

Date Date No Alpha The date of instaliation (month/year).

Federal AID System Alpha No Numeric A special code for the federaily funded
~ : projects. .

County Alpha None The name of the county.

Route Alpha-Numeric 2 Alpha, 3 Numeric | The name of the route (such as US-23).

& 2 Alpha

Alt #1 (sometimes a road
segment has more than
one name)

Al pha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The fifst alternate name of the route, if
any.

Alt #2 (sometimes a road
segment has more than
one name)

Alpha-Numeric

2 Alpha, 3 Numeric
& 2 Alpha

The second alternate name of the route, if
any.

Control Section Alpha None An unique number assigned to a road segment
by MDOT.
Location Description Alpha None A brief description of the road segment.
Name of Exit Alpha-Numeric None The name of the exit {such as 123A, 14A, etc.)
Number of Ramps Numeric No Alpha The number of ramps (entrance and exit) at a
. particular Jocation.
Interchange Number Numeric No Alpha The number of the nearest interchange,
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Table 6. Description of the Ramp Lane/Edgeline Subsystem Data Item (Continued)

Data Limitation

Coltumn Heading Data Type Description
Material Alpha No Numeric The marking material (such as fast dry, poly-
ester, etc.).
Estimated Quantity (Ft) Numeric ‘No Alpha This represents the quantity in LFT of marking
by type, such as:
4 in white
6 in white
6 in yellow
12 in white
4 in white thermoplastic
Product Brand Alpha-Numeric "None

Brand of marking material is divided into two
brand categories based on color: -

White
Yellow

A typical brand could be 3M.

Contract Number

Alpha-Numeric

5 Numeric &
1 Alpha

The contract number assigned to a particular
job.

Cycle

Numeric

No Alpha

When information on a road segment marking is
entered into the system, the system sets cycle
to 1. However, when the same section of the
roadway is repainted, the system sets cycle to
(current year - previous year of painting).
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Table 7. Description of the Ramp Lane/Edgeline Subsystem Contractor Information File

Column Heading

Data Type

Data Limitation

Description

Contractor Name

Alpha-Numeric

None

The name of the contractor.

Jab Number Alpha~Numeric 5 Numeric & The job number relate to a specific contract.
1 Alpha
Unit Cost Numeric No Alpha Unit cost of four marking types are stored in
this regard, namely:
4 in white
6 in white
6 in yellow
12 in white
4 in white thermoplastic
Mobilization Cost Numeric No Alpha This represents the cost of mobilization.
Minor Traffic Cost Numeric No Alpha This represents the cost related to temporary

traffic barricading, etc. while marking the
roadway.




System Operation

Module 1.

Add Information

This module is intended for use when a new marking has been in-

stalled.

A screen Tayout of this module is displayed in Figure 47. De-

scription of type and limitation of each data entry are presented in Table

6. The procedures for performing activities of this moduie are presented

below,

1'

Enter "District" dnformation first in the box next to DISTRICT

and Return.
Followed by DATE and ends at CONTRACT NUMBER.
Upon completion of data entry into the main inventory file the
system will ask, whéther the user wants to enter into the con-
tractor information (Y/N).

Y - will bring the contractor information entry screen as of

figure 48.

N - will take the user to Step 6.
Enter "Contractor Name" information in the box next to CONTRACTOR
NAME and Return.
Followed by JOB NUMBER and ends at MINOR TRAFFIC COST.
Upon ‘completion of data entry into the contractor file or respond
“N* to the system's previous inquiry, the system will ask for
confirmation (Y/N).

Y - will save the information in the respective data base.

N - will bring the cursor back into the district field.
In order to exit from the "Add Information® menu enter "QUIT" in

the district field and Réturn.
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« COUNTY : «
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«NAME OF EXIT : NO. OF RAMP : INTERCHANGE NUMBER : «
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MATERIAL (ENTER EF FOR EPQFLEX, E FOR EPOXY

ET FOR EPOXY THERMCPLASTIC, PT FOR POLY THERMO

P FOR POLYESTER, TPL FOR THERMO PLASTIC

CPL FOR COLD PLASTIC, FD FOR FASTDRY) :
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QUANTITY
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ENTER NEW INFORMATION
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Figure 47. Screen for Add Information (Ramp Lane/Edgeline) Module.

(The user can enter any other information as Material.)
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Figure 48.

Screen for Add Information (Ramp Lane/Edgeline Contractor File) Module.




Module 2,

Fdit Information

This module is intended to edit the existing data base. The primary

purpose of this module is to correct prior entry errors. A screen layout

of module 2 is displayed in Figure 49. The user can get into this module

by selecting option 2 of RES Subsystem. The procedures for operating this

program are:

1.

Enter material information in the MATERIAL BOX and return (Figure
50).
Enter the control section information.
The system will ask for confirmation {Y/N).

Y - will bring the first record on the selection.

N ~ will bring the cursor back to the material box.
If this is not the fecord, the user wants to edit, enter:

P - for Previous record.

N - for Next record. _
Once the record that needs to Bé edited appeafs on the sc;een,
enter:

E - for Edit.
The system will prompt the user for the required data item. When
an ‘acceptable entry has been made, enter "Return" to move to the

next data jtem.

Upon completion, the system will ask the user about contract in-

formation (Y/N).

Y - will bring the related contract information on the screen.

N - will ask for confirmation.
When all changes are made on the main file and contractor file,
the system will ask the user for confirmation (Y/N).

Y - will save the information and return to main screen.

N - will bring the cursor back to the DISTRICT field.
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Figure 49,

Screen for Edit Information (Ramp Lane/Edgeline) Module.
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Figure 50. Edit Information Module Input Screen.




Module 3. Update Information

This modu]g is intended to update the existing inventory files due to
maintenance work performed on the existing marking. Screeen layout of
this module is displayed in Figure 51. Two options are available 1nithis
module to retrieve an existing record. |

Option 1. The user can update an existing record by providing mate-

rial {material type such as FD for fast dry, etc.) and contract number

information.

Qption 2. The user can update an existing record by providing mate-

rial and control section information.

Option 1. ‘The user can get into this option by typing 1 from the
"Update Information™ module. A screen layout of this option is presented
in Figure 52, The procedures for operating this program are:

| 1. Enter maéeria] information in.the MATERIAL box and Return.

2. Enter contract number information in the CONTRACT NUMBER box and

Return.

3. The system will ask for confirmation (Y/N).
Y - will bring the first record on the selection.
N - will bring the cursor back to MATERIAL box.
4, TIf this record is not the record the user wants to update enter:
P - for Prévious record.,
N - for Next record.

5. After the record that needs to be updated appears on the screen

enter:

E - for Edit/Update.
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Figure 51, Screen far Update Information (Ramp Lane/Edgeline) Module.
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Figure 52.

Screen for Update Information (Ramp Lane/Edgeline) Module (Search
parameter: Material and Contract Number).
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6. The system will prompt the user for the required data item. When
an acceptable entry has been—made, hit return to move to the next

data item.
7. Upon-caﬂp1etion, the system will ask the user about contractor
information (Y/N).
Y - will bring the related contract information on the
screen,
N - will ask for confirmation.
8. MWhen all changes are made on the main file and contraqtor file
the system will ask the user for confirmation (Y/N).
Y - will save the information and return to main screen.

N - will bring the cursor back to district fieid.

Option 2. The user can get into thfs option by selecting 2 from the
"Update Information" module. A screen layout of this option is presented
ﬁaniéure 53. fhe procedures for operating this program are:

1. Enter material information in the MATERIAL box and Return.

2. Enter control section information in the control section box and

4. The system will ask for confirmation (Y/N).
Y - will bring the first record on the section.
N - will bring the cursor back to material.

5. The rest of the procedure is the same as the previous option.

Module 4. [Delefe Information Module

The purpose of this module is to delete designated records from the
active inventory files (i.e., main file and contractor information). A
screen layout of this module is presented in Figure 54. The detailed pro-
cedures of this module are:

92



€6

LR (L (IR R G G AR GO (AL O AR A AR (AR (A GO SRS LA LA QR R R GO G S COE (O (AR AR (R (R A (AR GO SR S O O R R (R AR (ARG L O O O B O (R (O (R (AL (O AR R GRS S <4

&«
«

RAMP LANE/EDGELINE SUBSYSTEM
UPDATE A RECORD

«
«

LR R (R AR (L QAR (AR O R (AR MR G Gl o (O (O (A CHE RGO (R (RSO (R G « CRECLCLELL LR R L LA AL LG LUK G CLE L L L L L LR LAY LKL LKL K

«
«
«MATERIAL
«
«
«
«
«
«
«

({ENTER EF FOR EPOFLEX, E FQOR EPOXY
ET FOR EPOXY PLASTIC, PT FOR POLY THERMO
P FOR POLYESTER, TPL FOR THERMOPLASTIC
CPL FOR COLD PLASTIC, FD FOR FASTDRY ) :

«CONTROL SECTION
ARKEE KL ELLLLLLLELLEELL L L L L L L L L L L L L LU L L LRL L L LU L L L L L L LL L L LA R KL C LKL LR L LKL LK KKK

({ENTER QUIT TO EXIT OR MATERIAL TO PRCCEED)

Figure 53. Screen for Update Information (Ramp Lane/Edgeline) Module
{Search Parameter: Material and Control Section).
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Figure 54. Screen for Delete Information (Ramp Lane/Edgeline) Module.




1. Enter material information intoc the MATERIAL box and Return.

2. Enter control section information.
3. The system will ask for confirmation (Y/N).
Y - will bring the first record on fhe selection (Figure 55).
N - will bring the cursor back to MATERIAL box.
4, If this record is not the record the user wants to delete enter:
P - for previous record.
N - for next record.
5. After the record that should be deleted from the data base enter:
D - for delete, ‘
6. MWhen the user wants to exit from this module, the system will ask
for confirmation {Figure 56):
Y -« will remove the records permanently from the data base and
exit from this module.

N ~ WTil éimp]y exit from the module..

Module 5, Print Ramp Lane/Edgeline Information

The purpose of this module is to print a summary report of the Ramp

Lane/Edgeline inventory file. A typical output is presented in Figure 57.

Module 6. Print Contract Information

The purpose of this module is to print a summary report of the con-

tractor information file. A typical output is presented in Figure 58.

Module 7, Long-Term Budgeting/Contract Generation

This module of RES Subsystem is designed to produce a long-term
budget and a contract document. The user can enter into this module by

selecting option 7 of RES Subsystem menu. A screen layout of this moduie
is presented in Figure 59.
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Figure 55. A Typical Delete Screen {Ramp Lane/Edgeline} Module.

DO YOU WANT TO DELETE DESIGNATED RECORDS PERMANENTLY (Y/N)

Figure 56, Delete Confirmation Screen.
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Figure 59. Llong-Term Budgeting Input Screen (Ramp Lane/Edgeline).




The system will ask for the following information:

- MATERIAL
- CURRENT YEAR (base year)
- RANGE (number of years the user wants to prepare long-term
budget)
- DISTRICT
- INFLATION RATE
The user should enter: material, current year, range, district,
and inflation rate information into the system. The system will
ask for.conférmation (Y/N):
Y -~ will proceed.
N - back to Step 1.
The system will calculate the average unit cost by material and
marking .type for base year. Please note that the system will
include the user's specified inflation rate whilé calculating the
average unit cost. The system will display the average unit cost
by material and marking type on the screen. At this poini, the
user can specify a new average unit cost. By default, the system
will use the calculated average unit cost.
The system will generate a budget for base year, as shown in
Figure 60.
The system will repeat steps 3 and 4 far other years depending on
the user's input in step 2.
As a final step of this module, the system will produce a print-
out of the existing data base, based on the previously furnished
user's input. The system will ask "Want hard copy printout for

base year? (Y/N}."
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7. The system will produce an output for base year marking work, as
shown in Figure 61, (contract document for base year) if the

answer to the above guestion is "Yes.”

8. The system will go back to the initial input screen.

9. The user can produce a new long-term budget by changing the pre-

viously submitted inputs.

Module 8. Cost-Effectiveness Analysis

The purpose of this module is to compare varicus types of marking

. materijals by type based on the present-worth cost. The user can enter

into this module by selecting option 8 of RES Subsystem. A screen layout

of this module is presented in Figure 62.

1. The system will ask for tne following information.

- MATERTAL

- DISCOUNT RATE

- ANALYSIS PERIOD |

- TERMINAL COST (terminal cost at the end of the analysis
period)

- MAINTENANCE COST (most cases it will be @)

- DISTRICT

2. The user should enter: material, discount rate, analysis period,

fterminal cost, maintenance cost and district information into the

system. The system will ask for confirmation (Y/N):

Y - will proceed.

N - back to Step 1.
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The system will calculate the present-wortn cost of the material

by marking type; as shown in Figure 63.

The user can determine the present-worth cost for any other

materials by following steps 1-3.

The user can get a hard copy by using the shift and PRT SCR keys

at the same time.

The user will compare the hard copy printouts of the different

materials and determine the most cost-effective material.
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APPENDIX A - SYSTEM INFORMATION

File Information

In order to run PM-MIS in your system, the following files should be

installed in your Marking directory.

e MARKING.EXE

& PAVMARK.DBF (Lane/edgeline marking main data base file)

PAVLI.NTX
PAV2.NTX Index files of PAVMARK.DBF
PAVI.NTX
PAV4 .NTX

8 PAVCONT.D8F (Lane/edgeline marking contract information file)
- PCONT.NTX (Index file of PAVCONT.DBF)

e SPECMARK.DBF (Special marking main data base file)

SPECINL.NTX
SPECINZ.NTX Index files of SPECMARK.DBF
SPECIN3.NTX
SPECIN4,NTX

& SPECCONT.DBF (Special marking contract information file)
- SCONT.NTX (Index file of SPECCONT.DBF)

e RAMP.DBF {Ramp lane/edgeline marking data)

- RAMPI1 .NTX
- RAMPIZ.NTX Index files of RAMP.DBF
- RAMPI3 . NTX

o RAMPCONT.DBF (Ramp lane/edgeline contract information file)
- RCONT.NTX (Index file of RAMPCONT.DBF)

PAVBAK.DBF (Archive file of PAVMARK.DBF)
PAVCBAK .DBF (Archive file of PAVCONT.DBF)
SPECBAK.DBF (Archive file of SPECMARK.DBF)
SPECCBAK.DBF (Archive file of SPECCONT.DBF)
RAMPBAK .DBF (Archive file of RAMP .DBF)
RAMPCBAK .DBF (Archive file of RAMPCONT.DBF)
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Total number of files

PAVMARK .FRM
PAVCONT.FRM
CONTP .FRM
SPECMARL .FRM
SPECCONT,FRM
CONTS.FRM
RAMP .FRM
RAMPCONT .FRM
CONTR.FRM

$Produce figure 20)
Produce figure 24)
(Produce figure 21)
(Produce figure 39)
(Produce figure 43)
(Produce figure 40)
(Produce figure 57)
(Produce figure 61)
{(Produce figure 58)

INDEX.EXE (Index program)

= 37

How to create Index fies:

NTX file should be created in the following way:

e 2 O © 6 @ @ & &

The user has to create a number of .NTX for various data bases.

You are in Marking directory,

Type: INDEX.

System will ask for file to be indexed.
Type E: PAVMARK (Return)

Name of Index File: PAVl (Return)

Index Field:
Index Field:
Index Field:
Index Field:

For PAYMARK.DBF

1.

Main File:
Index File:

Index Field:
Index Field:
index Field:
Index Field:

Main File:
Index Fila:

Index Field:
Index Field:
Index Field:
Index Field:
Index Field:

Main File:

Index File:
Index Field:
Index Fieid:
Index Field:

GEOMETRYL (Return)
GEOMETRYN (Return)
MATERIAL (Return)
(Return)

E:PAVMARK (Return)

PAV1 (Return)
GEOMETRYL (Return)
GEOMETRYN (Return)
MATERIAL (Return)
(Return)

E:PAVMARK (Return)

PAVZ2 (Return)
CONTROLSEC (Return)
CONTRACTL (Return)
CONTRACT2 (Return)
MATERIAL (Return)
(Return)

E:PAVMARK (Return)
PAV3 (Return)
CONTROLSEC (Return)
MATERIAL (Return)
(Return)
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4. Main File: E:PAVMARK (Return)
Index File: PAV4 (Return)
Index Field: DISTRICT (Return
Index Field: MATERIAL (Return
Index Field: (Return)

For PAVCONT.DBF

1.  Main File: E:PAVCONT (Return)
Index File: PCONT (Return)
Index Field: DISTRICT (Return)
o Index Field: MATERIAL (Return)
B Index Field: (Return)

For SPECMARK.DBF

1. Main File: E:SPECMARK (Return)
Index File: SPECIN1 (Return)
Index Field: SURFACE (Return)
Index Field: MATERIAL (Return)
Index Field: (Return)

2. Main File: E:SPECMARK (Return)
Index File: SPECIN2 (Return)
Index Field: CONTRACT1 (Return)
Index Field: CONTRACTZ (Return)
Index Field: SURFACE (Return)
Index Field: (Return)

3. Main File: E:SPECMARK {Return)
Index File: SPECIN3 (Return)
Index Field: CONTROLSEC (Return)
Index Field: MARKTYPE (Return)
Index Field: (Return)

4. Main File: E:SPECMARK (Return)
Index File: SPECINA ({Return)
Index Field: OISTRICT (Return)
Index Field: MATERIAL (Return)
Index Field: {Return)

For SPECCONT.DBF

1. Main File: E:SPECCONT (Return)
Index File: SCONT (Return)
Index Field: DISTRICT (Return)
Index Field: MATERIAL (Return)
Index Field: (Return)
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For RAMP.DBF

1. Main File: E:RAMP (Return}
Index File: RAMPI1 (Return)
Index Field: CONTRACT1 (Return)
Index Field: CONTRACTZ (Return)
Index Field: MATERIAL (Return)
Index Field: (Return)

2. Main File: E:RAMP (Return)

Index File: RAMPI2 (Return) _
Index Field: CONTROLSEC (Return)
Index Field: MATERIAL (Return)
Index Field: (Return)

3. Main File: E:RAMP (Return)
Index File: RAMPI3 {Return)
Index Field: DISTRICT (Return)
Index Field: MATERIAL (Return}
Index Field: (Return)

For RAMPCONT.DBF

1. Main File: E:RAMPCONT (Return)
Index File: RCONT (Return)
Index Field: DISTRICT (Return)
Index Field: MATERIAL (Return)
Index Field: ({(Return)

Additional Software Reguirement

e DBASE III Plus in order o produce any other report and clipper
compiler.

Hardware Requirement

® 20 Mg, harddrive with 2 floppy drive.
e Speed of the machine should be 12 Hz.
¢ Color monitor.

Installation Procedure

1. Go to hard drive.
2. Create Marking directory.
3. Copy program diskettes (3 diskettes) into marking directory.

4, In order to create data base file, first time use OBASE III Plus

software and do the tolTowing:
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5. Type A:
6. Insert system diskette 1 in Drive A,
7. Type "DBASE".

8. Insert system diskette 2.

9. Hit "ESC".

10. Type "SET DEFAULT TO DRIVE D OR E" (your harddrive).
11, Type "USE PAVMARK".

12. Type "“ZAPY",

13. The system will ask for configuration. Type "Y".

14, "Close Data Base".

15. " Repeat steps 11 to 14 for other data base files, i.e.:

PAYCONT.DBF

SPECMARK .D8F

SPECCONT.DBF

RAMP .DBF

RAMPCONT.DBF and other .DBF files,

16. Type "QUIT".
17. Go back to Marking directory.

18. Create Index files (i.e., NTX files).

19. Load program by typing "MARKING".

Iimportant Note:

- Always use uppercase.

- Anytime the user wants to exit, type ALT-C at the same time, a
N (A/Q/1) symbol will appear on the upper righthand corner of the

screen, type Q and it will close all files and return to Marking
directory.
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APPENDIX B - MISCELLANEQOUS INFORMATION

Archive File Information

-

in ovrder to extract information from the Archive File the following

steps should be followed.

1
2
3.
4

Go to Marking Directory.
Type "A:", the user should in in Drive A,
Insert DBASE III Plus System diskette in Drive A and type DBASE.
The System will ask for System Diskette 2. Replace previous Sys-
tem diskette with System Diskette 2 and return, a DBASE III setup
screen will appear.
Hit "ESC" key, a blank screen with a dot prompt on the lower
left-hand corner will appear.
Insert diskette with Archive information in Drive B.
Type : Set default to Drive B (Return)

: Use PAVBACK (for Lane/Edgeline Archive File)
{The user can find the name of the data base file by typing DIR

and return.)
¢ Browse

The user can move the cursor by using various Browse functions.

: Hit "ESC" in order to exit from Browse menu,

if the user wants to print the Archive file information for spe-

cific district, type:

Report form D: PAVMARK to print for district = "Five"

(to print Lane/Edgeline archive file)

i

Repert form D: CONTP o print for district = *Six®

(to print Lane/Edgeline contract information)

Report form D: SPECMARL to print for district = "Fiye"

(to print Special Marking archive file)
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- Report form D: CONTS to print for district = "Fiyve"
(to print Special Marking Eontractor information)

- Report form D: RAMP to print for district = "Five"
(to print Ramp Lane/Edgeline arch%ve file)

- Report form D: CONTR to print for district = "Five"

(to print Ramp Lane/Edgeline archive file)

e Type: -~ (lose data base*

- Quit (to return to Marking Directory)

Steps to Modify Search Parameters of Update Information Module

Flow diagrams of various subsystems are included in Figure 64, name-
ly: |

1. Lane/Edgeiine Subsystem

2. Special Marking Subsystem

3. Ramp Lane/Edgeline Subsystem

The following steps should be followed to modify existing search
parameters.
¢ Examine the flow diagrams and identify related program. For exam-
ple, if the user wants to modify the search parameters of option 1
(Lane/Edgeline Subsystem), he/she will have to deal with only two
programs:
- RET1.PRG and
- RET4.PRG

e Make a backup copy of the existing programs before the user

attempts to make any change.

* Important Note: Always close data base,
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from tha invantory filsg

~ Produce 4creens as nf
figyre 52

SHEL® . PRE {Module 7)

- Generate comract documents
and long-term budget

~ Procude screen as of
Figure 41

PCOST,PRG (Madute 8}

- Perform cast-effectivensss
analysis

- Produce screeq a5 of
figure 25

RHTLP PG {Module 7}

- Gangrate comract documants
and igna-ter budget

- Produce screen 33 of
Fiqure §¢

Figure 64.

SCH5T.PRG (Module B)

- Perfom cost-effectivenass
anatysis

- Produce screen as of
Figqure 44
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RCOST. P95 {Module 8}

- Perform cpst-effectivensss
analysis

- Produce screen as of
Figure 62

Flow Diagram of PM-MIS Program.




e Replace existing search parameters with the users desired para-
meters,

¢ After all necessary modificat{ons have been made, the user should

create new index files.
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