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Highway Performance Monitoring System
Analytical Process Application to
Kentucky’s Adequacy Program

A. M. TaqQurl

The usefulness and applicability of the Highway Performance
Monitoring System (HPMS) analytical process to Kentucky’s Ad-
equacy Rating program were examined. Noncompatibility of final
ratings of highway sections from the Adequacy Rating and the
HPMS program was a major concern resulting in the loss of
credibility of either program for use in planning and program-
ming. Therefore, the ratings from the HPMS and Adequacy pro-
grams were compared using highway sections from the HPMS
and Adequacy data files to determine the similarities in metho-
dologies in order to select one common tool for systems- and
project-level analysis. Appraisal rates and weights for the differ-
ent components of rating from the HPMS software were changed
in relation to design standards and technical project selection
criteria. Four scenarios with different weights and critical accident
rate as a separate data element were chosen. Ratings for 21 HPMS
samples from each scenario and the Adequacy program were
reviewed by an expert panel to select the most appropriate sce-
nario for use by the Kentucky Department of Highways as the
standard procedure for the HPMS and Adequacy Rating pro-
gram. The expert panel recommended using Scenario 1 without
the critical accident rate as the standard procedure.

Highway Performance Monitoring System (HPMS) data con-
tain current and accurate information about the geometric
and operational characteristics of the highway systems sam-
pled at random to conduct meaningful system analysis with
known precision. FHWA uses the national HPMS data for
various purposes: for preparing a biennial report to Congress,
apportioning I-4R, and determining highway condition, per-
formance, and needs. The use of HPMS data by FHWA to
furnish pertinent information to Congress about the nation’s
highway condition, performance, and needs with different
scenarios was very similar to some of the work performed by
the Kentucky Department of Highways in providing necessary
data to the Kentucky General Assembly. The process of as-
sessing the condition and performance of the system relative
to available or expected funding convinced Kentucky Trans-
portation Cabinet management personnel about its potential
and usefulness to the cabinet. Therefore, the HPMS program
in Kentucky received necessary support for the implemen-
tation and expansion to include other systems (state primary
and federal aid). The HPMS program was reviewed in detail
by the U.S. General Accounting Office (GAO) and found to
be a reliable tool for monitoring highway performance using
nationally accepted engineering standards.

Division of Planning, Transportation Cabinet, Commonwealth of
Kentucky, Frankfort, Ky., 40622.

The HPMS analytical package encompasses most of the
geometric and operational data elements substratified and
assigned with relative weight, depending on the functional
ability of the system. The software computes the overall com-
posite index using the main data elements of condition, safety,
and service that have been stratified and assigned numerical
weights. In addition, roadway sections are ranked according
to existing and future deficiencies with reference to the com-
posite index.

OBJECTIVE

State highway agencies have used adequacy ratings for a long
time to help priority rank highway projects. The first ratings
were obtained in Kentucky in 1949 and were used for planning
a 5-year construction program. Since then updates have been
infrequent. A field procedural manual was prepared in 1963,
and survey ratings were provided by the highway districts
thereafter. Documented revisions to Kentucky’s Adequacy
Rating procedures were compiled as a research report in 1976.
The field inventory form and manual were revised in 1979 for
conformance with the HPMS data reporting requirements.

“Adequacy” is defined as being sufficient for a specific
requirement or standard. Adequacy ratings are used to pro-
vide a systematic procedure for periodically rating highway
sections or projects for improvement programming. Using the
adequacy rating technique, highway sections or bridges are
assigned numerical ratings that indicate their relationship to
established design standards. Kentucky’s rating procedure in-
cludes the elements of condition, safety, service, and oper-
ation. Several subelements make up the main elements, and
relative weights are represented by maximum points for a
total of 100.

The compatibility of Adequacy Ratings with the HPMS
ratings became a concern in Kentucky because the system’s
analysis and needs were determined with HPMS software and
because individual project ratings were obtained from the
Adequacy Rating program for prioritization. The depart-
ment’s management personnel believed that it would be highly
useful and appropriate to use common criteria for both the
HPMS and the Adequacy Rating programs. One common
tool with uniform criteria further eliminates the possibility of
any disagreement between the composite indexes of any road-
way segment computed from HPMS and Adequacy Rating.
There was also some uncertainty about the appropriateness



10

of the data items and their corresponding weights in the HPMS
software for use in Kentucky. Elimination or minimization of
personal judgment data items in the Adequacy Rating was
considered to be essential in obtaining consistent or uniform
ratings (indexes).

The objective of this analysis was to evaluate the HPMS
data elements and weighting factors and compare them with
the data elements and weighting factors of the Kentucky Ad-
equacy Rating program and to decide whether the department
could use HPMS software with appropriate weights for the
various data elements as the standard tool for Adequacy Rat-
ing in Kentucky. The basic aim was to investigate the feasi-
bility of using one tool for determining performance, analyz-
ing needs, and prioritizing projects.
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PROCEDURE

The various attributes used in analyzing a roadway section by
the Adequacy Rating and HPMS programs by rural/urban
with relative weights are shown in Tables 1 through 4. The
Adequacy Rating program contains attributes such as surface
condition, base condition, maintenance economy, drainage
adequacy, and traffic control devices that are subjectively
rated by highway district personnel and are prone to error
and inconsistency. The program logic that computes com-
posite index was complex, making desired adjustments dif-
ficult. Assignment of uniform weights to the main components
of condition, safety, service, and operation, regardless of
functional system, was viewed as inappropriate. By contrast,

TABLE 1 Adequacy Rating Elements for Rural Highways

Condition Elements (35 poirts)

Maintenance Economy
Swrface Condition
Base Condibion
Drainage

Satety Elements (BI points?
Accident Experisnce
Vertical Alignment
Hovizonkal Aligrment

i p Sight Distance

Hkid Resistance

Service Elements (30 points)

Ride uality

Favement Width
Wicth
Type

Fassing Sight Distance

Opreval]
Y/C Ratio

Total Maximum Poinbtsz

cnal Elements (10 poinbs)

Maximum Foints
=
10
L0
3

10

100

TABLE 2 Adequacy Rating Elements for Urban Highways

Condition Elements (J5% points)

Masximum Foints

Maintenance Economy
Su-face Condition
Hase Condition
Drainage

Safety Elements (25 points)
Accident Experlience
Traffic Control Devices
Standardization
Effectiveneas

Maintenance

Sevvice Elements (2% points)
Favement Width
Operating Speed

Operational Elements (15 pointes)

Y/C Ratic

fotal Maximum Pointsg

7

1o
10
e
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TABLE 3 HPMS Rural Composite Index Weights Default Values

Data Iteas | Itea | ) } I | I
by Category | Number | Group 1 I Group 2 | Group 3 | Group 4 | Group 3 | froup &
I | t e I [ |
Condition | | Interztate | Principal Arterials | | Minor Arterials | | Cellectors
~~~~~~~~~~ | I (Total=40) | {Total=40] | I (Total=43) I | (Tatal=30}
Pavesent Type 1 ! | i1 | 918 | 1 013 I | 0158
Pavesent Condition | £ I 083 | 025 | I 1] I 1 430
Drainage Adequacy | 3 | 003 | 00% | I 003 1 | 003
| | I | | | |
Safety | | Interstate | Principal Arterials ! Principai Arterials | Miner Arterials | Niner Arterials | Collectors
------ | | | { 3 Lanes | ¥ 3 Lanes I <3 Lanes I % 3 Lanes |
| | {Total=30) | {Total=30) | (Tatal=30) I (Total=30) I {Total=30) | {Tntal=30}
Lane Width (R 010 | 015 | Mo | 015 | a1 I 05
Shoulder Width (IR R B 1 | 005 | 003 | 005 | 105 I s
Nedian Hidth (- | 003 I 000 | 003 | 000 | 003 | e
Alignment Adequacy | 7 | 8 | g | 01 1 ol I 010 ! ale
| | | | | | |
Service | | Interstate | Principal Arterials | | Miner firterials | | Collecters
Lt | I (Total=301 | (Total=30) i I {Total=2d) | | (Total=20)
Yojume/SF Ratio 1 B 1 023 | 023 | | 025 I | 020
ficcess Contrel [ S B 111 | 003 | | 000 I | 020
| | | | I | |
Tetal Points | I 100 | 100 I 1 100 | | 194
: | | I | l [
TABLE 4 HPMS Urban Composite Index Weights Default Values
Data Items | Item | | } | |
by Categery | Nugber | Group 1 | Group 2 | Group 3 | Group 4 i Group 3
------------------ [==siians} | l | !
Cendition | | Interstate | Freeways/Expressways! Principal Arterials | Minor Arterials i Collecters
—————————— i | {Total=40} | Total=40) | {Total=40) | (Total=43) | 1Total=50}
Pavement Type I | | 010 | 010 | 01¢ | 03 | 013
Pavesent Cendition | g 1 023 | 025 | 623 | 023 ! 023
Drainage Adequacy | 3 | 093 | 003 | 003 | 005 | 0o
I | | | | |
Safety | | Interstate | Freeways/Expressways Principal Arterials | Miner drterials | Collectors
------ | | (Total=30) | {Total=30} | {Tatal=30) I {Total=30) i (Total=30)
Lane Width | h 020 | 029 | 020 | 280 | 30
Shoulder Width I3 | 003 | 003 | 000 | il I g00
Median Width I b 003 | 003 | 0o | [ | 000
! ! ! | i I
Service | | Interstate | Freeways/Expressmays! Principal Arterials | Minor Arterials | Collectors
------- | | {Total=30) | (Total=30) | (Total=30) | (Total=25) | (Total=20}
Volume/SF Ratio 7 023 | 023 | 028 I 023 Ioo0ed
Access Control (N S| 008 | 005 | 003 I 000 1 000
| l | | | |
Total Points | I 100 | 100 (| 100 | 100 | 100
| | 1 | | |

Note: Pavement condition data for all HPMS samples are obtained from Mays Ride Meter

the HPMS program has only one subjectively rated data ele-
ment (drainage adequacy). The pavement condition data for
all roadway sections in Kentucky is obtained by the Mays ride
meter. Therefore, no subjectivity is involved in its collection.
Weighting factors assignment is in accordance with the func-
tional ability of the system. Availability of technical support
from the FHWA, easy-to-use new-generation software, pe-
riodic enhancements, and flexible weight/appraisal rates are
some of the advantages of the HPMS analytical package.
The Transportation Research Center at the University of
Kentucky was asked to analyze the two programs’ criteria and
weighting factors to determine whether the HPMS software
could be adopted by the department as the standard tool for

analyzing adequacy, determining systems performance, and
prioritizing projects. The technique used by the Transporta-
tion Research Center in analyzing the methodology and rating
procedure of the HPMS and Adequacy Rating program was
to determine, summarize, and compare composite indexes for
the same highway sections from the HPMS and Adequacy
Rating programs’ data files.

From a summary of statewide final indexes in which HPMS
and Adequacy Rating sections were compared, it was deter-
mined that the higher functional systems (Interstate, principal
arterials) closely matched in their assigned ratings. The per-
centage of total matches decreased as the range of final in-
dexes increased. A summary of the statewide final indexes



12

TRANSPORTATION RESEARCH RECORD 1364

TABLE 5 Final Index Comparison of HPMS and Adequacy Ratings

NUMBER OF HIGHWAY SECTIONS BY FINAL INDEX DIFFERENCE

D5 & <=10 | M0 & =15 1 M5 k(=20 | )20

I |

(=2 I 22 k<=5 1
| I
FUNCTIONAL CLASS No. % [N, % |
| |

1
RURAL | |
Interstate 33 30.6%1 41 23.7%1

| |

75 17.9%F (19 2B.4%I
I |

14 6.7%1 32 15.2%
| |

b 2.3%1 B 4.6l
| |

9 534 14 8.3l
I |

| |

Principal frt.
Ninor Arterial
Major Cellector

Kinor Collector

URBAN | |
Interstate 27 27.8%1 31 32.0%!

| |

Freemay 7 33.3% 3 E3.8%f

| !

33 144K 22 9.6%1
| |

23 9.4%0 27 10.2%1
i |

5 a6 B.BM
| |

Principal Art.
Ninor Arterial

Collector

! |
252 I 303 |
I I

! |
| |

48 B7.7%1 20 {L1.5%1 5 2.9%1 & 3.5%
| I |

116 27.7%1 62 14.8%1 21 5.0%1 26 6.2%
| | |

37 17,681 63 30,0%1 33 L6741 29 13.BA
| | |

2L 12.1%1 29 16.7%1 24 13.B%1 BB 50.5%
| | |

18 10.6%1 32 18.9%1 31 18.3%1 63 3B.4%
| | |
| | |
| | I

21 281 7 TEXI 3 3141 B 8.2
I | |

3 23.4%1 3 14141 { &7% 0 0.0%
| ! |

33 B30 40 17.5%1 33 14.4%0 4B 209X
| | |

46 17.3%1 34 [2.8%1 44 14,5%! 90 33.8%

|
I
No. 5 | No. Y1 N, % | HNo. ]
|
|

10 14740 10 14,790 &  B.B%I 31 45.54

for ranges of differences for same highway sections from the
HPMS and Adequacy data files using the HPMS and Ade-
quacy program software is presented in Table 5. The results
show that the ratings from the two programs match closely
for the higher functional classes of road. However, the vari-
ability increases substantially for most other classes of road.
The reasons for this noticeable and wide variation can be
attributed to the age and quality of data on the Adequacy
Rating file, influence in consistency of the subjectively rated
data items, and the weighting process of the data items. The
Adequacy Rating data file has not been routinely updated,
particularly for lower functional systems, since 1983 because
of other priorities and manpower shortages; the HPMS file,
which is smaller and more manageable, is more current.
Therefore, it is apparent that, although there is noticeable
dissimilarity in the data component of the two programs, the
final indexes would have shown good correlation because of
similar methodology if the Adequacy Rating data file had
been more current. Thus, it is conceivable that the HPMS
analytical package can be used to determine the adequacy
rating and prioritization of all highway sections instead of the
Adequacy Rating software.

To analyze the effect of weighting schemes on the indexes
and determine the most appropriate weighting factors for de-
partmental use, an expert panel comprising in-house profes-
sional staff was formed and chaired by the director of the
planning division. The expert panel met several times to re-
view in detail the methodology, various data components,
relative weightings, and appraisal rates. Weightings and ap-
praisal rate changes were recommended by the panel in re-
lation to the design standards and technical project selection

criteria. Inclusion of accident rate as a separate sub—data
element for emphasizing safety was suggested by the panel.
Hence, four scenarios (S1, 82, S3, and S4) were developed;
they are presented in Tables 6 through 13. The first three
scenarios contain accident rates under safety in addition to
other data items that are identical to FHWA’s analysis process
with recommended changes in weighting and appraisal rates
by the panel. The appraisal rates are presented in Tables 14
and 15. Scenario $4 is totally different in emphasis, weighting
scheme, and data items grouping for arterial and collectors.
No changes were suggested for the Interstate system. Twenty-
one sample sections comprising all functional systems and
rural/urban were selected from the HPMS data file, and the
indexes were computed manually for the four scenarios. Those
sections with final composite indexes from each scenario and
from the Adequacy Rating file are presented in Table 16.

It is apparent from Table 16 that the range of difference in
indexes from Scenario S4 is appreciably higher than the other
three scenarios because of overemphasis on some data attri-
butes (lane widths, shoulder width, alignment, adequacy, ac-
cident) and the unique weighting scheme. Hence, it was un-
acceptable. The indexes from Scenarios S1, S$2, and S3 show
good correlation except for an urban collector and a rural
collector section that have significant variation because of lane
width emphasis. The indexes from the Adequacy Rating source
also show good correlation for higher functional systems de-
spite old data. Inclusion of accident rate under the safety item
did not cause noticeable change in the final indexes, implying
that some sections with very good safety rating have a high
accident frequency that is due to access points, driver behav-
ior, and weather conditions. After careful review of the



TABLE 6 HPMS Rural Composite Index Weights, Scenario 1

Data Tteas | ltea | i | | | !
by Cateqory ! Number | Greup ! | Group € | Growp 3 ! Group & | Group 3 | Group &
| [ J== f ! ! |
Condition | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Minor arterials | Collectors
---------- | | {Totai=4d) | (Total=40) I {Total=40} | (Total=45} 1  (Total=43) | {Total=50)
Favement Type | | | 018 | 01e | (U] | 013 | 015 | 015
Pavement Condition | 2 | 0ED | 023 | 025 | 025 | 085 | 030
Drainage Adequacy | k| | 003 | 003 | 03 | Q03 | 005 | 003
| | | | | | |
Safety I | Interstate | Princinal Arterials | Principal Arterials | Minor Arterials | Minor Arterials | Collecters
------ | | | < 3 Lanes | } 3 Lanes | <3 Lanes I3 Lanes I
| I {Total=30) | {Total=30) | (Total=301 | (Tetal=30r | {Total=30} | (Total=30)
Lane Width (I T 111 | 013 | 009 | 013 | 009 | 013
Shoulder Width I3 o | 004 | ] | 004 | 004 I 004
Median Hidth & 1 00k | 0G0 | 004 | 000 | (04 1000
Alignment Adegquacy | 7 | 0QB | (38 I 0oa | 008 | 008 | oo
Accident | | 008 | 1 (93 | 003 I 003 | 003
| | | | | t |
Service | | Interstate | Principal Arterials | Principai Arterials | Minor Arterials | Hinor Arterials | Collectors
------- | | {Tetal=301 | (Total=30} I a0 | {Tetal=23) | (Total=g3) | (Total=g0)
Volume/SF Batio 1 & | @& | ) | | 023 1 025 (]
Access Control | 9 I 05 | 005 | | 400 | 0ee I 009
I | | | | | |
Total Points | | 100 | 100 | 100 | 100 | 100 [
| | | | | [ |
TABLE 7 HPMS Urban Composite Index Weights, Scenario 1
Data Items | Itea | i | | ]
by Category | Number | Greup 1 1 Group | Group 3 | Group & | Broup §
j=- | | [= I |
Condition I | Interstate | Freeways/Expressways| Principal Arterials | Minor Arterials | Collectors
---------- | | (Total=40) | [Total=40) | (Total=40) I {Total=43} | {Tetal=50)
Pavement Type I 1 | 010 | 010 | 01 | 015 I 015
Pavement Condition | € I 088 | 023 | 025 I 025 I 023
Drainage Adequacy | 3 | 003 | 003 | 003 I 003 [ —]
| [ | | | |
Safety | | Interstate | Freeways/Expresswaysl Principal Arterials | Minor Arterials | Collecters
------ | | (Total=30) | (Total=30) I (Total=30} | {Total=30) | (Total=30)
Lane Width [ T 1V | 017 | 017 | 017 1083
Shoulder Hidth 5 1 004 | 004 | 000 | 000 [
Median Hidth & 1 004 | 00 i 008 | 008 I 000
Accident | I 005 | 003 I 003 | 009 | 003
| | | | | |
Service | | Interstate | Freeways/Expressways| Principal Arterials | Minor Arterials | Collectors
—————— I | (Total=30} | (Total=30} 1 {Totai=30) | (Total=2%} | (Total=20)
Voluee/5F Ratio [ A D (5] I 025 | 025 | 023 | 0RO
Access Control I8 | 003 | 003 | 003 ! 000 I 000
I ! | | | |
Total Points | |10n | 100 | 100 | 100 | 100
I | | I | I
TABLE 8 HPMS Rural Composite Index Weights, Scenario 2
Data lteas | Itea | | | | | !
by Category | Number | Group I | Group 2 | Group 3 1 Group & 1 Broup I | Group &
| | | | | I I
Condition | I Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Miner Arterials | Collectors
---------- | | (Total=40) | (Tetal=40) I {Total=q0) I (Total=30) | ITotal=30 | (Total=23)
Pavesent Type | 1 I 010 [ 010 | 010 | aie | 010 0l
Pavement Condition | 2 | 023 I 025 | 025 | 015 | 015 [
Drainage Adeguacy | 3 | 003 | 003 | 003 | 003 | 009 | 005
| I I | 1 1 |
Safety | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Hiner Arterials | Collectors
------ | | | < 3 Lanes | » 3 Lanes | <3 Lanes | * 3 Lanes |
| | [Total=30) | (Total=30) I {Total=30) I (Total=45) | (Total=4d) | (Total=33)
Lane Width | T VI | 013 | {15 I 620 I 013 [
Shoulder Width I3 1 00% I 004 | 004 | 003 I 0035 I 203
Median Width 6 1 004 | 000 | 004 | 000 | 003 (1
Alignment Adequacy | 7 | 008 ! 008 | 008 | 015 1 013 Iogn
fAccident | I 005 | 003 | 005 | 003 | 005 I o
| | | | | | 1
Service | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Miner Arterials | Collecters
mmme——— | I (Total=30) 1 (Total=30) | (Total=30) | (Total=23) I {Total=2d) | (Tatal=20)
Volume/SF Ratio | B 1 025 | 025 | 025 | 023 [ 023 I 080
Access Control 9 1 00§ | 003 I 003 ! 000 | 000 [ B
| 1 1 I | | !
Total Points | I 100 I 100 | 100 | 100 | 100 | 100
| | | | I | I




TABLE 9 HPMS Urban Composite Index Weights, Scenario 2

Data Iteas | Itea | | ! | !
by Category | Nuaber | Group ! | Group 2 | Group 3 | Group & I Group 3
| | l | I |
Condition | | Interstate | Freeways/Expressuays! Principal Arterials | Mimer Arterials | Collectors
---------- 1 I (Total=40) | {Total=40) | {Total=40} I (Total=30) I {Total=23)
Paveaent Type | 1 | 010 | 010 | 010 I 010 I a0
Pavesent Condition | 2 | 025 I 025 | 023 | 013 I 010
Drainage Adequacy | i | 005 | 003 | 003 | 003 | 005
| | | [ I [
Safety | | Interstate | Freeways/Expressways! Principal Arterials | Minor Arterials | Collectors
------ I I {Total=30] | {Total=30] I (Total=30} I (Total=43} | (Total=53}
Lane Width 4 1 07 I 017 | 017 | 030 1045
Shoulder Width I3 1 004 | 004 I 000 | 000 -
Hedian Width 6 1 004 | 004 | 008 | 010 I o000
fccident I I 005 | 003 | 005 | 005 I 010
! | | | | |
Service | | Interstate | Freeways/Expressways| Principal Arterials | Minor Arterials | Cotlectors
------- | I {Total=30) | {Total=30) | (Total=30) | (Total=25) I {Total=20)
Voluse/SF Ratio 1| 7 | 025 | 023 | 023 | 025 IR0
fAccess Control I8 | 005 1 005 | 005 | 000 I 000
| | ! | | |
Total Points | I 100 1 100 | 100 | 100 | 100
1 I I I I |
TABLE 10 HPMS Rural Composite Index Weights, Scenario 3
Data Iteas | ltes | | | | | |
by Category | Nuaber | Broup ! | Group 2 | Broup 3 t Group 4 | Broup 3 | Broup &
| ! 1 | { | |
Condition I | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Collectors | Collectors
---------- | | (Total=40) | {Total=40) | (Total=40) I (Total=33) | (Total=33) | {Total=30)
Pavement Type [ U I 1{] | 010 | 010 | 010 1 010 1010
Pavement Condition | 2 | 025 I 025 I 023 I 020 [ 020 I M5
Drainage Adequacy | i 1 005 | 003 | 005 | 005 | 0035 ! 003
| I | I | I |
Safety | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Collectors | Collectors
------ I | I < 3 Lanes | > 3 Lanes I <3 Lanes | |
| | (Total=30} | (Total=30) | (Total=30) | (Total=45) I (Total=43) | {Total=33)
Lane Ridth s 1 009 | 013 | ine | 020 I 014 {15 ]
Shoulder Width I 5 1 004 | 004 | 004 | 003 | 005 I 00§
Nedian Width & 1 004 | 000 I 004 | 000 I 004 I 000
Alignaent Adequacy | 7 | 008 | 008 | 008 | 010 | 0190 I 010
Accident | | 005 [ 005 | 005 | 010 | 010 I M3
| I | | | | |
Service I | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Collectors | Cotlectors
St | | {Total=30) | (Total=30) I {Total=30) I (Total=20) | (Total=20) I {Tetal=19)
Voluae/SF Ratic | B | 025 | 025 | 0235 | 020 | 020 I D15
fccess Control | 5 005 | 003 i 005 | 000 | 000 I 000
1 | 1 | | I |
Total Points | I 100 | 100 | 100 | 100 | 100 | 100
| | | | | | |
TABLE 11 HPMS Urban Composite Index Weights, Scenario 3
Data Itess | ltem 1 I [ | 1
by Category | Number ! Grouwp ! | Group 2 | Broup 3 I Group 4 | Group 5
----- I ! I | emmms | |
Condition | | Interstate | Freeways/Expressways| Principal Arterials | Minor Arterials | Collectors
---------- [ I {Total=40) | (Total=40) | {Total=40} I {Total=35) | (Total=30¢)
Pavement Tyne | 1 I e 1 010 | 010 | 010 | 010
Pavement Conditiecn | 2 | 025 | 023 | 023 | 020 | 015
Drainage Adequacy | 3 | 003 | 0038 | 003 | 003 | 003
| | | 1 1 |
Safety | | Interstate | Freeways/Expressways| Principal Arterials | Minor Arterials | Collectors
------ l | (Total=30) | (Total=30} | {Total=30} | (Total=43) ! {Total=53)
Lane Width o4 017 I 017 1 017 | 023 | 040
Shoulder Ridth P8 1 004 | 004 | 000 1 000 I 000
Median Hidth & 1 004 | 004 | 008 I 010 | 000
Accident | I 005 | 005 | 003 | 010 I 015
| | | | | |
Service | | Interstate | Freeways/Expressways| Principal Arterials | Miner Arterials | Collectors
=i | | {Total=30) | (Total=30) I (Tetal=30) | {Total=g®) | {Total=13)
Voluae/SF Ratic | 7 | 025 | 025 | 085 [ 020 | 013
fictess Control B 1 005 1 003 I 005 | 000 I 000
1 | | | I |
Total Points | I 100 | 100 I 100 | 100 | 100
| | | | [ |




TABLE 12 HPMS Rural Composite Index Weights, Scenario 4

Data [tees | Itee | Growp ! | Group 2 | Broup 3 | Group 4 I Broup 3 | Group &
by Categery | Number | i < 3 Lanes | ¥ 3 Lanes | ¢ 3 Lanes [ + 3 tanes |
| | | | ! | I-
Condition | | Interstate | Principal Arterials | Principal Arteriels | Miner Arterials | Minor Arterials | Collectors
---------- I I {Total=40} | {Total=4f) I (Total=40) | (Total=33) | ({Tetal=d®) | {Toetal=30)
Pavement Type [N S B U | 010 | 010 | 010 [ 010 Il
Faveaent Condition | 2 | 023 | 023 | 085 | 020 | 020 | 015
Drainage Adequacy | 3 | 003 I 003 1 003 | 003 | 003 | 008
| | | | ] | |
Safety | | Interstate | Principal Arterials | Principal Arterials | Hinor Arterials | Hinor Arterials | Collectors
| | (Total=3D) ! 1Total=30) | {Total=30) | (Total=30) | (Total=30) | (Teial=30)
Lane Width % 1 009 | 010 | 007 | 400 | 000 I 000
Shoulder Width l 5 1 004 | 009 1 003 | 000 I ano I 000
Hedian Width | & 1 004 | 000 | 003 | 000 I 008 [ 000
Alignment Adequacy | 7 | 00B | 007 | 007 | 013 | 007 | 000
Accident | I 003 I 010 I 010 | 015 | 013 I 030
| | | | | | |
Service | | Interstate | Principal Arterials | Principal Arterials | Hinor Arterials | Hinor Arteriale | Collectors
e | | {Total=301 | (Tetal=30) | (Total=30) | (Total=33) | (Total=33) | (Total=4(}
Voluae/SF Ratio | 8 | 025 | 010 I (1L | 007 I Q05 I 000
fccess Control 9 1 008 | 000 | Q00 | 000 | 000 I 000
Lane Width [ T B 1] | 008 | 010 | 00 [ 010 I 013
Shoulder Width 0§ 1 000 I 007 | 003 I 010 | 010 | 015
Aligneent Adequacy | 7 I 000 | 003 I 003 | 008 I 010 (]
| | I | I I |
Total Points I I 100 I 100 | 100 | 100 | 100 I 100
TABLE 13 HPMS Urban Composite Index Weights, Scenario 4
Data Iteas | Item | froup 1 | Group 2 | Group 3 | Group & | Broup 3 | Group &
by Category | Nuaber | | <3 Lanes | > 3 Lanes { <3 Lanes | » 3 Lanes |
| ! t | i s !
Condition | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Niner frterials | Collectors
---------- | | (Total=40) | (Total=40) I (Total=40} | {(Total=35) | (Total=33) | (Total=30
Pavesent Type | 1 | 010 | 010 | 010 | 009 | 005 I 005
Paveaent Condition | 2 | 085 | 023 | 023 [ 020 | 020 I 013
Drainage Adequacy | 3 | 005 | 003 | 005 | 010 | 010 [—]
| 1 | | | | |
Safety | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Winor firterials | Collectors
| | {Total=30) | {Total=30) | (Total=30) | (Total=30) | (Total=30) I {Total=30)
Lane Width | IS TR B () | 010 | 010 I 005 | 000 | 005
Shoulder Ridth s 1 004 [ 003 | 003 I 000 l 000 I 000
Median Hidth & 1 004 | 000 | 005 I 000 [ 008 I 000
fAccident | I 005 | 013 | 010 | 023 | 015 I 023
! | I 1 | | |
Service | | Interstate | Principal Arterials | Principal Arterials | Minor Arterials | Hinor firterials | Collectors
] | | (Total=30) | {Total=30) | (Total=30) | (Total=35) | (Total=35) 1 {Total=40)
Volume/SF Ratio | B | 025 ! 020 | 020 | 020 | 020 | 020
Access Control I 9 1 005 I 000 | 000 | 000 | 000 | 000
Lane Hidth I & 1 000 | 003 | 003 | 015 | 013 | 020
Shoulder Hidth 5 1 000 [ 003 | 005 | 000 | 000 I 000
| 1 | 1 I | |
Total Points | I 100 | 100 | 100 | 100 | 100 1100
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TABLE 14 HPMS Rural Appraisal Rates, Scenarios 1-4
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Graded & Drained

4.6 - 5.0
41 - 4.5

3.6 - 4.0

3.1 - 3.3

2.4 - 3.0
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(continued on next page)




TABLE 14 (continued)

Functienal Class | Interstate |Principal Arterialsl Miner Arterials | Collectors
------ ] | i |
Data Iteas | Itea ! Row | Group! | Broup 2 I Group 3 | Broup 4
by Category | Nueber| Number! | | |
! ! l | [ el e U Sl S
Alignment Adequacy | 7 1 I | | |
| | | | | |
Horizontal I | | | | |
{ | {3 R S /R 1.00 [ 1,00 | 1.00
2 [ og 07 | 0,70 I 0.70 | 0.90
3 I 103 1 040 | 0.40 [ 0,40 | 0,70
§ | o4 1 000 | 0.00 | 0,00 | 0,20
| | 1 | | |
| 1 | | | I
Vertical | | | | | |
! ! foot 1 f00 | 1.00 | 1.00 | 1.00
2 | e 1070 | 0.70 I 0.70 | 0.90
3 | 103 1 040 | 0,40 | 0.40 | 0.70
] | 1 oa 1 0,00 | 0.00 I 0.00 [ 0.20
| | | | ! |
Functional Class | Interstate IPrincipal Arterialsi Minor Arterials | Collectors
l | | |
ARDT I ALl 1> 8000 | <= 4000 | > 2000 | <= 2000 | > 1000 1400-1000 ¢ ¢ 400
----------------------------------- | ! | | | | ! |
Data Items | Item | Row | GBroup ! | Group 2 | Group 3 | Group 4 | Group 5 | Group & I Broup 7 | Eroup B
by Category | Nuaber! Nusberl| I 1 | | | | |
| | | I | ] | | | [
Service | | | | I | | | | |
Memame | | | | | | | | | |
Voluae/SF Ratio I8 | | | | I | | | |
< .20 | 1ot 1 1,00 1 100 1 1,00 | 2,00 1 1,00 1 f00 1 1,00 1 1,00
.20-.39 I o2 | 0.95 I 095 f 095 | 095 | 0,95 | 0.93 1 0,95 | 0.9
40-.49 | 103 & 0,9 1 0.9 1 0.9 1 090 1 0.95 I 095 | 0.95 I 0.9
190-.59 | | 04 1 0.8 1 0,85 | 0.85 | 0.85 I 0.90 1 090 | 0.90 I 0.90
60- .64 | | 05 | o080 | 080 | o080 | 080 | 085 I 08 | 0.85 | 0.8
63-.49 | | 06 1 0979 L 075 I 0,75 | 0.79 | 0.80 | 0.80 [ 0.80 | 0.80
J70-.74 | 107 1 070 1 070 1 070 I 0.7 | 075 1 075 1 075 | 0.75
75-.79 | 108 | 0.0 I 0.60 | 0,60 1 0,60 1 070 1 070 1 070 I 0.70
.80-.84 | 109 ) 030 I 050 | 05 | 050 | 0.60 | 060 | 0.60 | 0.0
.85-.89 I 110 1 0,40 | 040 | 040 | 0,40 | 050 1 050 | 0,50 | 0.50
.90-.94 I It 02 1 0.20 1 02 I 020 | 030 | 0.3 | 030 1 0.30
»=.95 | 112 1 010 1 010 | 000 I 010 I 045 1 045 1 0.5 I 0.5
| | | | | | | | | |
Access Control [ | | I | | | | |
Full | 01 1 1,00 1 400 | 00 1 0,00 I 000 1 0.00 I 0.00 I 0.00
Partial I 102 | 00 1 0.0 1 0,80 | 0.00 | 000 I 000 I 0.00 | 0.00
None | I 03 1 0,00 1 0,00 | 0.00 | 000 | 0.00 | 0.00 | 0,00 1 0.00
| ' | | | | | | | |




TABLE 15 HPMS Urban Appraisal Rates, Scenarios 1-4

Functional Class

| Interstate | Freeways/ﬁﬁ?essuaysl E’rincipal frterials | Ninor Arterials | Eollech:;;

------------------- fommmmee | | -] | I i -
Data Ttems | Itea | Row i | | | |
by Category | Nuaber | Nusber | Group 1 | Group 2 I Broup 3 | Group 4 | Group 5
| | | | | el o=ty
Condition | | | | | | [
---------- | | I I | | |
Pavenent Type | ER I 1 | | |
High-Flexible | oo t.o¢ | 1,20 | 1,00 | 1.00 | 1.00
High-Rigid I e | Loo 1,00 | 1.00 | 1,00 I .00
Intermediate | T (T R LT R .40 | 0.40 I 0.70 | 0,85
Low | [ T 0.00 | 0.00 | 0.00 | 0,40 I 0.70
Gravel | [ - T Y (N 0.00 | 0,00 I 0,00 [ 03
Braded & Drained! o061 000 0.00 | 0.00 | 0,00 I 0,00
| | | | | | |
Paveaent Condition | & | | | 1 | |
4,6 - 5.0 | |0l | 100 1 1,00 | 1.00 I 1,00 1 1.00
i1 - 4.8 I o 1 090 0.95 | 0.93 I 0.95 I 0.9
b - b | [ R B 8- R | 0.83 | (.85 | 4,90 0.9
3.0 -3.5 | [ S R P [ B 0.75 I 0.7 i 0.83 | 6.85
2,6 - 3.0 i 05 1 0.0 0.70 I 070 | 0.80 I 0,80
2,9 - 2.5 | [ - O R (% 1| 0,50 | 0,40 | 0.70 TS
2.1 - 2.2 | Ioe7 1 04 .40 | 0,40 I .40 [
1.9 - 2.0 | | o8 1 020 | .20 I 9,20 | 0.40 I 0.50
1.6 - 1.8 | [ R I (1S (| 0.10 | 0.10 | 0.25 I 0,30
[.1- 1.5 | [ (/T R IY R | 0.00 | 0.00 | 0,15 | .20
=10 | (T [ | .00 | 0.00 | 0,08 [ ]
1 | | ! | | |
Drainage Adequacy | 3 | I | I | I
Good I ool f.00 1 1.00 | 1.00 ! 1,00 | 1.00
Fair | (- B R | 0.70 | 0.76 | 0,70 | 0.70
Poor | |ooe3 1 o | 0.10 | 0.10 | 0,10 | 0.10
| | | | | | |
Safety 1 ! | | I | |
———— | 1 | | | | |
Lane Hidth 1 4 | | Interstate | Freeways/Expressways| Principal Arterials | Minor prterials | Collectors
= 12 | oot ) 1.00 | 1.00 | 1.00 | 1.00
I | (- I 9.70 | 0.90 | 0,90 I 090
11 | [ T S % (R 4.50 | .70 | 0,80 | 0.80
9 | o0& 1 028 | 0.23 I 7,60 I 0.70 I 070
= 8 | o5 000 | 4.00 | 0.00 | 0.00 I 0.00
| 1 | | I | |
Shoulder Hidth | 3 | | Interstate | Freeways/Expressways! | |
=1 | |t | Loo 1 1.00 | | |
10-11 | |2 1 0,90 | 0.90 I | |
8- 9 I |3 1 07 | 0.70 | ! |
67 [ o4 1 0.0 | 0.50 | | |
4~ 3 | L0511 030 0.30 | | |
2-3 | | 1 000 0.10 | | |
1 | |07 1 000 0.00 | | |
0 | oo 1 000 0.00 | | |
| | | ! | | |
Median Width #¢ | & | | Prn. Arts. | Principal Arteriais | Minor Arterials I Hinor Arterials | Collecters
| | | Barrier | No Barriers | Built-Up | Outlying |
? 60 | 10l | e | 1,00 | 1.00 | 1.00 I 0,00
40-60 | e .00 1 0.83 | .83 | 0.90 I 900
30-39 | T I Y % [ 0.70 | 0.70 | 0.80 I 0.00
20-29 | (7 T B % L 0.90 | 0,70 I 0,73 I 0,00
10-1% | 105 1 07 0,30 | 9,70 | 0.70 | 0,00
5- 9 | [T S S T R | 0.20 | 0,70 | 0.50 I 0.00
1- 4 | [0 1 6 | 0.10 | 0.70 | 0.30 | 0.00
0 I o8 1 070 | 0.00 | 0.70 I 0.00 I 0.00
Service | | | | | | |
""" I | | I | | I
Voluae/SF Ratio (A | Interstate | Freeways/Expresswaysl Principal Arterials | Ninor Arterials | Collectors
{= .20 | [ S 1.00 | 1.00 | 1.00 | 1.00 I 1.00
21-.40 | oo 1 0.95 | 0.93 | 0.95 | 1.00 | 1.00
Vi1-.80 | e 1 090 | 0.90 | 0.90 | 0.95 I 0.99
Wb1-.70 | o 1 088 | 0.85 I 0.83 | 0,90 I 0.90
J-.75 | I 03 | 0.80 | 0.80 | 0.80 | 0.85 I 0.85
.76-.80 | o6 1 075 | 0.75 I 0,75 | 0.80 I 0.80
.B1-.83 | o7 1 070 I 0.70 | 0.70 | 0,73 I 079
,86-.90 | I 1 040 1 0.40 I 0.40 I 0.70 I 0.7
91-.95 | o 1 00 0.10 | 0.10 | 0.30 I 0.30
Y .9 | 10 005 | 0.05 | 0.03 | 0.10 I 0.10

(continued on next page)
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Data Itess | Item | FRow | | ! | |
by Category | Nuaber | Number | Group ! | Group 2 | Group 3 ! Group 4 | Group 5
| | [ == ! [ |
Access Control I8 | | Interstate | Freeways/Expressways! Principal Arterials | Minor Arterials | Collecters
Full | [N ) | 1.00 | 1.00 | 1.00 | 0.00 | 0.00
Partial | I 1 000 | 0.30 | 0.80 ! 0,00 I 0,00
None | 103 | 0,00 | 0.00 ! 0.40 | 0.00 | 0.00
| | | | | | |
+% - One-way streets always get a rating of 1.00
#+ - The code for median type is mot "2*
TABLE 16 Summary of Composite Indexes for Scenarios 1-4 and Adequacy Rating
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weighting factors, appraisal rates, and data attributes of the
three scenarios, the panel decided to adopt S1 without acci-
dent attribute as the standard common criteria for the Ade-
quacy Rating and the HPMS programs. The direction from
the expert panel eliminated the inconsistency and variation
in the final composite indexes from the two programs that

were of major concern among management personnel. The
first biennial Adequacy Rating report by functional system
using the aforementioned criteria from Scenario S1 was to be
published in December 1991.

Publication of this paper sponsored by Committee on Transportation
Data and Information Systems.





