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DEVELOPMENT AND IMPLEMENTATION OF
WASHINGTON STATE'S
PAVEMENT MANAGEMENT SYSTEM
--EXECUTIVE SUMMARY --

INTRODUCTION

The Washington State Pavement Management System {(WSPMS) has been completed after
more than five years of development. It is now fully operational and implemented to

provide priority work lists of projects requiring rehabilitation because of pavement
condition.

WHAT IT DOES

The output of the WSPMS includes a Project Data Sheet (Fig. 1) giving a complete
description and history of the pavement together with a performance curve which depicts
the condition of the pavement from its inception to the present -- and extrapolated into
the future. It also produces for each project pavement a summary (Fig. 2) showing results
of economic analyses performed to determine the best {recommended) combination of
rehabilitation actions and time of application over a predetermined length of time called

the consideration period. This is 20 years in Washington's case, but is adjustable to suit
other terms.

From the recommended time and type of rehabilitation derived for each project, the
WSPMS assembles a work list of projects for each year of a 6-year rehabilitation program,
including estimated costs (Fig. 3). Analyses are performed to determine the distribution
of pavement condition ratings of the highway system(s), both before and after the
proposed work, and these data are tabulated as shown in Fig. 4. The WSPMS then
summarizes each year of the 6-year program in terms of cost, miles and projects
involved, plus resulting changes in average pavement condition of the network (Fig. 5).
Modifications of the work program to adjust to fiscal constraints, or to meet network
pavement condition limits or goals are part of the WSPMS capabilities.

The work program data described above can then be plotted against time to show the

effect of different funding levels on pavement condition over the 6-year program



(Figs. 6 & 7). The plots can also be viewed as indicators of the funding level necessary to
maintain present network pavement condition, or how much will be necessary to upgrade

this condition.

The data bank incorporated in the WSPMS can be accessed to print out any desired portion
of the pavement condition rating history and details (Fig. 8), or a listing of projects within
any designated milepost interval anywhere on the system. These, together with the
project data sheets (Figs. | & 2) are interactive and can be brought up on remote

terminals for review by interested engineers in districts and headquarters.

Other statistical analyses are built into the WSPMS to give data showing the pavement
condition status of the highway system. Figure 9 depicts one such table showing
distribution of pavement defect ratings, ride survey results, and combined condition
ratings for asphalt pavements on different functional classes of highways within one
district. Similar tables are available for other pavement types within any one district, or
statewide. Also available are summaries of the distribution of different pavement
distress categories. Figure 10 shows how much alligator cracking was found on asphalt
concrete pavements in one district. Data for other defect categories, on all pavement
types, for all districts and statewide are also produced as part of the output. These tables

provide ready and valuable information for administrative analysis.

Obviously, the pavement performance data inherent in the WSPMS enables a host of other

statistical analyses relating material, design, or construction variables to performance.

HOW IT WAS DEVELOPED

The development of the WSPMS was handled within the Materials Division of the
department, where pavement structural design responsibilities are assigned. Initially the
development team consisted of one engineer at a classification level equivalent to an
Assistant Project Engineer, reporting more or less directly to the Materials Engineer, but
with considerable latitude to contact other divisions within the department for necessary
information or assistance. During the last two years of the work the classification level
was raised to that of a Project Engineer, and a junior engineer with considerable
programming expertise was added. Fortunately, these two men embodied the necessary

combination of knowledge and experience in the disciplines of pavement design, field



location and construction, statistics, and computer programming. In retrospect, this mix
of capabilities is considered ideal, if combined with a belief in pavement management and

a desire to make it work.

BASIS OF THE SYSTEM AND OPERATING COSTS

The backbone of the WSPMS is a biennial pavement condition survey. This consists of
cataloging various pavement defects in terms of severity and extent, assigning a negative
number to each, and subtracting the sum of the defect weightings from 100 (Fig. 11). This
value is modified by a ride evaluation factor derived from the output of a Cox version of
the PCA Road Meter. The ride factor gives a significant modification of the defect rating
only if the ride is appreciably bad. The rating survey of some 7000 miles of pavement is
conducted every two years with four 2-man ratings teams. Another 2-man team
measures the ride over the entire network. Typical costs for this operation are shown in

Figure 12. Time involved approximates 6 week to two months.

The data processing program for the WSPMS is written in Fortran IV source language and
requires approximately 250 K mainframe storage for compiling and running the program.
Computer costs for processing survey data for the entire system, with printouts of project
data amount to $950. To complete the economic analyses and produce a recommended

work list for a 6-year program adds another $150 to the processing costs. This work is

normally accomplished overnight.

USE BY OTHERS

The design of the WSPMS was specifically tailored to accommodate easy adoption by
other agencies. Basic requirements are historical data giving pavement construction
information, and pavement rating history showing distress indexed by severity and extent.
Washington weightings for the distress categories can be used, or modified to match local
defect development and pavement deterioration, to produce suitable performance curves.
With input of the agency cost data, the WSPMS takes over from there.



CONCLUSIONS

The WSPMS provides transportation adminstrators and engineers with a most valuable tool
to assist in development of rehabilitation programs, analysis of funding needs, monitoring

of pavement condition on the network, and evaluation of the effectiveness of operational

variables -- all at a reasonable cost.

MORE DETAIL

This report is an executive summary of the system. Should more detail be desired, your

attention is directed to two other documents that were printed concurrently with this one:

I.  Nelson and LeClerc, "Development and Implementation of Washington State's
Pavement and Management System," FHWA Report Number WA-RD 50.1,
WSDOT Materials Lab Report No. 177, Sept., 1982,

2. Nelson and LeClerc, "Development and Implementation of Washington State's
Pavement Management System - Summary," FHWA Report Number WA-RD
50.2, WSDOT Materials Lab Report No. 177-A, Sept., 1982.

6:CO5
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PAVEMENT MANAGEMENT COST FIGURES

PAVEMENT CONDITION RATING

4 x 2-MAN CREWS @ 75 MILES/DAY/CREW = 300 MILES/DAY
BASICALLY PLANNING TECHNICIANS - APPROXIMATE '79 SALARY = £18,000
1 SUPERVISOR - APPROXIMATE '79 SALARY = $23,000

RIDE RATING
1 x 2-MAN CREW @ 320 MILES/DAY (SALARY = $16,300 - $25,400)
UNIT = 1978 FORD LTD WITH ULTRASONIC RANGING ROAD METER
ORIGINAL COST = $8600 WITH SOFTWARE, NOT INCLUDING AUTO
OPERATIONAL COST = $1.50/HR OR $0.10/MILE

FRICTION RATING

1 x 2-MAN CREW @ 320 MILES/DAY (SALARY SAME AS RIDE RATING)

UNIT = 10,000 GVW TRUCK WITH TRAILING K. J. LAW MODEL 1270 SKID
TESTER

ORIGINAL COST = $56,000 in 1974
OPERATIONAL COST = $25.66/HR
SYSTEM CALIBRATION ONCE EACH 2 YEARS = $10,000

Figure 12. Pavement Survey Costs
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