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CHAPTER 1 - INTRODUCTION

There exists in the Division of Highways (DOH)} Traffic Engineering
Branch a computer program entitled "Roadside Hazard Correction Ranking"
(RHCR} which is designed to provide information to engineers concerning
which of the many classes of roadside hazards should have a high priority
for correction based on maximizing payoff. This document is the User
Manual for this computer program. This manual is written forlengineering
personnel who may work with this computer program and as an aid to computer
programmers in the Division of Highways who may be expected to make future
modifications to the program.

The overall methodology on which the RHCR program is based was
developed under a project entitled ”Project.SeYection for Roadside Hazard
Elimination." This methodology combines information on (1) North Carolina
fixed object accidents, (2) roadside hazard counts, and {3) treatments,
and enters this information into an economic analysis program. The outputs
of the economic analysis program brovide information for ranking roadside
hazard correction projects by either the Net Discounted Present Value (or
annual benefits) or the benefit/cost ratios. The basic accident informa~
tion was taken from Division of Motor Vehicles and Division of Highways
computer files; the hazard data were derived from DOH roadway character-
istics and bridge files and from "Roadside Fixed Object Hazard Inventory"
(Grigg, 1974); the treatment information was deve]oped.from a review of
literature and before-after studies. A detailed explanation of the
underlying assumptions and the resu?fing methodology development proce-
dures is contained in the final project report, "Project Selection for

the Elimination of Roadside Hazards, VYolume I."



Because the computer program user needs to be familiar with these
assumptions and methodologies in order to fully understand the meanings
and benefits of the computer program outputs, it is recommended that the
users familiarize themselves with the information in Volume I. Because
the detailed explanation is presented in Yolume I it will not be repeated
in this user manual.

The program which computerizes this developed methodology is written
in PL 1 language {F compiler). Printouts of each of the program modules
can be found in the appendices to this manual. |

The remaining chapters in this User Manual are aimed at providing a
detailed description of the computer program and its operation. Chapter
II presents (1) an overall flow chart for the entire program methodology,
(2) detailed descriptions of inputs required from the user, (3) a
description of inputs which are written into the program itself,and
(4) a detailed description of the oUtput tables produced by the program.
Chapter III concerns the program operation itself and includes a step-
by—sfep procedure to be followed when operating the program. Chapter
IV concerns modifications to the computer program which might be either
necessary or desirable in the future. Instruction is presented concerning
the methods to be used in méking such changes for each of the program
modules. Chapter V, the final chapter, contains a description of error
messages which users might encounter while operating the program. The
Tast part of this User Manual is a series of appendices which provide
reference material to thé program user. These appendices will be

described in later chapters.



CHAPTER 2 - INPUTS AND QUTPUTS

I. Overall Program Logic

As indicated above, the RHCR program combines information on
accidents, hazards, and treatments, performs an economic analysis on
this information, and outputs a series of tables through which these
treathents can be ranked. The methodology for this entire process is
illustrated in Figure 1. A detailed description of each of the inputs,
programs, and outputs shown in Figure 1 will be provided in this
chapter, in later chapters, and in the appendices. However, for
clarity a less detailed overview of the éntire program operations will
Ee presented first.

Three decks of cards, the first containing accident information,
the second containing hazard information, and the third containing
treatment information, are merged by a matrix-building module or
program into an input file or internal matrix in the computer. These
three decks of cards are denoted as matrix input decks in the following
discussion.

After the input file is built, a set of User Input Cards is entered.
These cards contain information which the user must provide in a
specified order each time the program is run. The first card in this
input deck must contain specific economic inputs. The remaining cards
indicate which of the rows within the previously described internal
matrix are to be analyzed in th%s particular run. This second set of
cards is called the hazard/treatment/roadway segment Analysis Request
Cards. These cards allow the user to request specific hazard/treatment/

segment combinations to be analyzed.
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These input cards activate an internal program called the "Row
Selection/Collapse Module" which in turn extracts the proper rows
from the previously described internal matrix and eniers these rows
(the rows which the user wishes to analyze) into the economic analysis
program. The economic analysis program then analyzes the rows of the
inpﬁt matrix specified.

Upon completion of the analyses requested in a given computer run,
the economic ana]ysis program will output three different sets of
tables. First, for each row of the input file analyzed (i.e., for each
hazard/treatment/segment combination requested), the number of fatal,
injury, and PD0 accidents that is reduced by the treatment in each
year of the program’'s life is presented in a table. A second tab?e,
which contains the economic analysis information for each row that is
analyzed, presents the outputs concerning the development of the Net
Discounted Present Value and the benefit/cost ratio.

Finally there are two summary tables that contain the outputs
from the economic analysis tables. Thus, if 20 hazard/treatment/
segment combinations are analyzed in a given run, these 20 combinations
are ranked from highest to Towest based on the Net Discounted Present
Value in one table and ranked by the benefit/cost ratios in the second
summary table. |

These outputs--the priority rankings based on NDPV and B/C ratios,
the numbers of accidents which are reduced, and the individual econohic
analysis tables--can then serve as tools for the analyst to use in his

choice of hazard correction programs.



The remainder of this chapter will present a more detailed
explanation of each of these inputs and outputs. These descriptions
will be in the same order as in the above overview description:

(1) matrix inputs; (2) user inputssand (3) accident reduction
outputs, economic analysis table outputs, and priority ranking

tables.

I1. Matrix Input Decks

As noted earlier, one of the basic parts of the overall analysis
program is the internal matrix (input file) which has to be built
before a program run can be made. This file is built from the acci-
dent information cards, the hazard information cards, and the treatment |
information cards depicted in Figure 1. The user should note that these
card decks are designed to be used without modification for many future
runs. However, as will be explained later, if the user feels that some
of the information on these cards needs ﬁpdating or if new information
needs to be added, these cards can be changed rather simply (see Chapter
4). There are 960 cards in each of the three decks. For 18 hazard/
treatment/segment combinations, the number of hazards is, at present,

unknown; therefore, only 942 combinations can be analyzed.

Accident Information Cards

The first deck of cards, the accident information cards, contains
information on fixed-object collisions for each of many hazard/treatment/
roadway segment combinations. Each accident information card describes
one hazard (and one treatment) for one identifiable type of highway
segment in the state. As explained in Volume I, this RHCR program is

aimed at analyzing area-wide improvements rather than spot locations.



However, an attempt has been made to reduce these "areas" to the smallest

possible size. Thus each segment of highway which is being analyzed is

defined by the following variables:!

1.
2.

and in

Location (urban or rural)

Area in the state (Coastal Plain, Piedmont, Mountainous
Region)

Highway type (Interstate, U.S., N.C., secondary roads,
city streets)

Number of lanes (2-lane, 4 or more lanes undivided,
4 or more lanes divided)

some cases the highway segment is further defined by:

Highway character (intersection, non-intersection)
Highway features (tangent section, curve section)

Median width (1-12 feet, 13-30 feet, 31-60 feet,
60+ feet)

The first 17 columns of each accident information card is an iden-

tification code--the code being determined by the hazard being analyzed,

by the treatment proposed, and by the above variables related to highway

segment.

This identification code is composed of the following informa-

tion in the columns specified:

1.
2.

Hazard Code {(col. 1-2}

- Treatment Code (col. 4-5)

Location Code {col. 7)

Area Code {col. 9)

Roadway Type Code (col. 11)
No. of Lanes Code (col. 13)

1The user should note that not all segments can be defined by all
variables listed above {e.g., there is no information available for
number of lanes in urban Tocations). For a listing of all possible
valid hazard/treatment/segment combinations, see Table D.1 in Appendix D.



7.
8.

Roadway Character Code (col. 15)

Roadway Features Code {col. 17)

Information concerning the specific values for each of these codes is

presented in Table 1 (See next page.)

For example, the accident information card shown below contains

accident information for the specific hazard/treatment/segment combina-

Tion coded in the first 17 columns.
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This particular card refers to hazardous utility

which will be treated by making them breakaway (value 12).

e LI LL LR

L L L LA

poles (value 09)

These

hazardous poles are located in rural locations {value 1) in the coastal

nlains area {value 1) beside U.S.

segments.

{value 2), two-lane {value 1) highway

These segments are further defined as non-intersection {value

2) roadway sections on curves {value 2).

The remaining data on each accident information card is the

accident-related information for this particular hazard/treatment/

segment combination. This information includes:

1.

The predicted proportion of total statewide accidents
which involve a vehicle striking a utility polie on
the specified segment of roadway (col. 19-29).

The proportion of these utility pole crashes which
are fatal crashes {col. 31-35).

The proportion of these utility pole crashes which are
injury crashes (col. 37-41).

The propoftion of these utility pole crashes which are
PDO crashes (col. 43-47).

The card number {(always punch a 1 in col. 80).



Table 1. Coding values for identification codes
entered on matrix input cards.

HAZARDS (Columns 1-2)

@1 Bridge Ends

fiz Bridge Rails

#3 Guardrail End--Shoulder
P4 Guardrail End--Median
#5 Signs and Luminaires

P6 Trees

#7 Bridge Piers--Shoulder
P8 Bridge Piers--Median

P9 Utility Poles

1% Cross-median Accidents

TREATMENTS (Columns 4-5)

#1 Bridge End Transition Guardrail

P2 Bridge Rail--Improved

#3 Guardrail Ends--BCT

@4  Guardrail Ends--Texas Twist Treatment
#5 Signs--Breakaway

P6 Trees--Removal

@7 Tree Removal (Stump Removed)

@8 Bridge Piers--CMB plus Guardrail

@9 Bridge Piers--Hidrocell Attenuator

1§ Bridge Piers--Fitch Attenuator

11 Bridge Piers--Steel Barrel Attenuator
12 Utility Poles--Breakaway

13 Utility Poles--Removal

14 Utility Poles--Relocate

15 Cross-median Accidents--CMB

16 Cross-median Accidents--Double Face Guardrail

LOCATION {Column 7)

1 Rural
2 Urban

AREA (Column 9)
1 Coastal Plain (Divisions 1, 2, 3, 4, 6)
2 Piedmont (Divisions 5, 7, 8, 9, 10, 12)
3 Mountains (Divisions 11, 13, 14)

HIGHWAY TYPE (Column 11)

Not Subclassified
Interstate
u.s.

Gl wN —S

N.C.
S.R. {Secondary Road)
C.S. (City Street)



Table 1. cont.

NUMBER OF LANES (Column 13}

0
1

2
3

ROADWAY

Not Subclassified
Z2-lane

4 or more-undivided
4 or more-divided

CHARACTER (Column 15}

2
1

2
ROADWAY

Not Subclassified
Intersection Location
Non-Intersection Location

FEATURE (Column 17)

O B W N

Not Subclassified
Tangent

Curve

1'-12' Median
13'-30"' Median
31'-60" Median
60! Median

10
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In this particular example--it is estimated that 0.0021 of all the
accidents in the state will be collisions with utility poles located
on curved, non-intersection segments of two-Tane U.S. highways in the
rural parts of the Coastal Plain area. Of these accidents, 2 percent
will be fatal, 48 percent will be injury, and 50 percent will be PDO
accidents. (Again, the reader interested in how these estimates were
derived should refer to Volume I.) Finally, column 80 contains the
card number which indicates whether the card is an accident data card
(code 1), a hazard data card (code 2), or a treatment data card (code 3).
Thus, as indicated earlier, the accident information deck consists
of a set of cards 1ike the one described above which present accident
data for all possible segments, hazards, and treatments that are

included in the overall analysis program,

Hazard Information Cards

The second deck of matrix input cards gives information concerning
the number of hazards for a given segment of roadway. There is one
hazard information card for each of the accident information cards in
the deck described previously. Just as with the accident information
card, the first 17 columns of the hazard information card contains
the identification code. Thus the proper hazard information card can
be matched up with its companion accident information card by matching
the codes. In addition, in columns 19-28, the hazard information card
contains the number of hazards! for a particular hazard/treatment/
segment combination. The card number (always a "2" for the hazards

deck) is found in column 80.

1The user should note that the hazard information given in this deck

" is an estimated count of the number of hazardous fixed objects (trees,
utility poles, bridge ends, etc.} for all hazard classes except Hazard No.
12, which refers to Cross Median Accidents. In this case, the count of
hazards is the number of hazardous miles of medians which could be treated.
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For example, the hazard information card shown below again refers to
the same hazardous utility poles on U.S. highways referred to above.
Columns 19 through 28 indicate that there are 4137 hazardous utility

poles which are found on these particular segments of roadways.
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Treatment Information Cards

The third and final deck of matrix inputs contains the treatment
information cards. Again, there is one treatment card for each hazard
card and thus for each accident information card. Continuing with the

utility pole example, a sample treatment card is showh below,
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In addition to the 1dentif}cation code {columns 1-17), the treatment
card contains the foi10wing information:

1. Treatment cost per hazard (col. 19-27)

2. Annual maintenance cost per hazard (col. 29-35)

3. Repair cost per crash (e.g. replacement of a breakaway
pole or attenuator) (col. 37-45)



4. Estimated percentage reduction in fatal accident due to
the treatment (col. 47-53)

5. Estimated percentage reduction in injury accidents
(col. 55-61) :

6. Estimated percentage reduction in PDO.accidents
(col. 63-69)

7. Service (or economic) life of the treatment (col. 71-72)

8. Card number (col. 80 - always a "3" for treatment cards)

For thfs example concerning hazardous utility poles on the U.S. highway
segment described earlier, the card indicates that 1) it will cost

$36 to make each pole breakaway; 2) maintenance costs are zero; 3)
repair (replacement) cost for each accident-involved breakaway pole

is $250; 4) making the hazardous poles breakaway will reduce fatal
crashes involving utility poles by 30 percent, injury crashes will
increase by one percent (a minus one percent reduction),! and PDO
crashes involving utility poles will remain unchanged.(a 0.00 percent
reduction; and 5) the service 1ife of the treatment is estimated to

be 10 years.

Thus, the three cards described above contain the information
necessary for an analysis of this particular hazard/treatment/segment
combination. The three decks of matrix input cards contain this
information for this and all other possible hazard/treatment/segment
combinations. When bombined, the data from cards 1, 2, 3 of a particular
identification code form one row of the internal input matrix used in
the computer program. A listing of the entire input matrix is presented

in Appendix A.

1The increase in injury crashes results from shifting fatal crashes
into the injury category. Since the breakaway treatment does not remove
any poles, the total number of crashes would not be expected to change.
The crash severity, however, would change.

13



IT1I. User Input Cards

As indicated above, the matrix input cards are designed for repeated
future use without modification. Thus the same input cards can be run
until the Qser feels that the data need updating or until new information
needs to be added (e.g., a new hazard/treatmégfwédﬁﬁination). In contrast
to this procedure, the User Input Cards can be modified by the user each
time the program is run. The user must make a determination of the inputs
required, punch a set of cards, and enter these cards in order for the

program to operate properly.

Card 1 - Economic Inputs

The first of the user input cards concerns specific economic inputs
that the user must enter. These six inputs are:
1. Card Number - always enter a 1.
2. Annual Discount Rate - the estimated marginal borrowing
rate (interest rate) for public investments for the time

period during which the treatment is in effect. (Note:
A 6 percent interest rate is entered as 0.06.)

3. Start Year - the calendar year during which the treatment(s)
will be implemented. (Note: The Start Year used must be
1976 or later.)}

4. Predicted Total Accidents - the predicted number of total
reportable accidents that will occur statewide in the
Start Year.

5. Traffic Growth Factor - the estimated annual rate of traffic
growth during the 1ife of the treatment. (Note: For 4
percent yearly increase, the traffic growth factor is
entered as 1.04.)

6. Inflation Factor - the estimated yearly inflation rate
during the 1ife of the treatment. (Note: For a 5.7 percent
yearly rate, the inflation factor is entered as 1.057.)
Based on economic data, the following inflation factors are
suggested:

14
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Estimated Average

Service Life Inflation Rate Inflation Factor
5 6.7% 1.067
10 5.7% 1.057
20 _ 4.7% 1.047

However, because there is disagreement among engineering
economists concerning the estimation and use of inflation
factors, the user may wish to estimate a zero rate

(enter 1.000).

A sample card 1 is shown below. The user must punch the above

six economic inputs on the card in the order given above. Each input

should be separated from the preceding one by one or more blanks.
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In this example, the user is estimating that the treatment({s) will be
implemented in 1979 when 164,890 accidents will occur statewide. He

is further estimating that over the service 1ife of the treatment after
1979, the annual cost of money for public investments will be 6 percent,
annual traffic will grow at a 4 percent rate, and inflation will be at

a rate of 5.7 percent per year.

Card 2 - Analysis Request Cards

The second set of user input cards which must be entered each time

the program is run are the hazards/treatment/segment Analysis Request
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Cards. These cards indicate to the program which rows of the internal
matrix are to be analyzed (i.e., which hazard/treatment/segment combina-
tions are of interest to the user).

Request cards for individual combinations.

Basically one card is punched for this input set for each hazard/
treatment/segment combination in which the user wishes to analyze.
The input dafa which must be punched on each Requeét Card is a
slightly modified form of the identification code for a particular
combinatfon. The required data are:

1. Card Number - always punch a 2

2. Hazard Number - punch 01 through 10

3. Treatment Number - punch 01 through 16

4. location - punch L (location code desired)

5. Area - punch A (area code desired)

6. HNo. of lanes - punch # (Tane code desired)

7. Roadway characteristic - punch I (characteristic code
desired)

8. Roadway feature - punch F (feature code desired)
The codes enclosed in parentheses are identical to those used earlier
as shown in Table 1. Each of the variables must be sepafated by one
or more blanks and these must be a single quote (usually the upper
case function of the "H" key) before the L {(data) and after the last
parenthesis of the feature code. The important points to remember
are: 1) properly sequencing the first three inputs; 2} enclosing
inputs 4 through 8 within single quotes; and 3) including a letter,
a left parenthesis, a code, and a right parenthesis for inputs 4

through 8. (The use of this modified identification code format is



17

necessary because of the built-in ability to collapse rows, a computer

capability that will be explained later.} Three example request cards

are shown below.
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These three Request Cards indicate that the user wishes to have the
RHCR program analyze three hazard/treatment/segment combinations.
The first Request Card is for the hazardous utility pole examb]e that
was just discussed. The second card is also for a breakaway utility
pole request, but is for a different area (area 2 rather than area 1)
and different roadway characteristics and features (intersections
rather than non-intersection curves). The third card is for an
entirely different hazard, treatment, and roadway segment combination.
(This card requests the row of the internal matrix concerning a
transition guardrail treatment for hazardous bridge ends located on
4-Tane divfded rural interstate segments in areé 2, the Piedmont
section of the state.} Zero's are entered for roadway characteristics
and features since the roadway segments for this particular hazard are
not subcategorized by intersection/non-intersection or tangent/curve

designations.
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If the economic inputs card specified earlier and these three
request cards are entered into the program, the program outputs wiil
concern these three specific hazard/treatment/roadway section
combinations. Comparisons between the three can be made. Obviously,
comparisons of any number of hazard/treatment/roadway sections may
be carried out in the same computer run as long as appropriate request
cards are inputed.

Request card for all possible combinations.

From the above description, it is apparent that one way of
analyzing every possible hazard/treatment/segment combination found
in the interval matrix would be to punch a card 2 for each identifi-
cation code found in the accident information, hazard information,
or treatment information deck {i.e., a set of 942 cards). However,
the user does not need to go to this much effort. The row selection/
collapse module briefly described earlier has been programmed to
accept coded information which allows it either to run the entire
matrix from one card or to collapse certain segments of the matrix
from the information provided on a given card. For example, if the
user wished to run every possible hazard/treatment/segment combination,

the following request card {card 2) would be used:
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Request card for all segments of a
given hazard/treatment combination.

The user may also wish to analyze all possible roadway segments
for a given hazard/treatment. Rather than punching one card for each
row referring to, for example, the breakaway utility poles combination,

the user may simpiy use the following request card:
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Request cards for all treatment and
roadway segments for a given hazard.

For certain hazards, there are multiple treatments which can be
analyzed. For example, hazardous utility poles may be corrected by
1) making them breakaway (Treatment Code 12), 2) removing the poles
and replacing them with underground cable (Treatment Code 13), or
3) relocating the poles more than 30' from the roadway (Treatment
Code 14). 1If the user wishes to analyze all the possible roadway

segments for all three treatments, he may enter the following request-

card:
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Request cards for summing over roadway segments
within a given hazard/treatment combination.

An additional capability has been built into the overall RHCR
program in the previously noted Row Collapse Module. This subprogram
allows the user to sum over, or collapse, any of the codes which
define roadway segments. (Specific algorithms used in these summa-
tions are presented in Appendix C.) To call the Row Collapse Module,
the user musi enter Request Cards similar to those previously described

but with the codes which are to be combined Tisted with the appropriate

sets of parentheses and separated by a comma.

For example, after analyzing the individual combinations for
breakaway utility po]es; the user may wish to combine all tangents
and curves, all intersections and non-intersection segments, and all
lane designations (2-lane, 4-lane undivided, 4-lane divided) for
rural U.S. highways in Area 2. This would require that 12 rows of
the internal matrix be combined into one row which refers to all
ruralt, U.S. highway segments in Area 2. To accomplish this, the

user should enter the following request card:
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The Row Collapse Subprogram will handle virtually any logical segment.
For example, it is possible to combine only certain categories {codes)
within a segment identifier (e.g. combine 2-lane and 4-lane divided

roadways). For'example, the following Request Card is Tegitimate:
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This reguest would result in a combined row containing information for
all breakaway utility poles in rural locations in Areas 1 or 2 (but
not Area 3) on all 2-lane, 4-lane undivided N.C. or U.S. roadways, but
only those poles on non-intersection, curve segments,

Request card for summing over all segments
within a hazard/treatment combination.

The final optjon available within the Row Collapse Module is
called when the user wishes to sum over all rows (i.e., all roadway
segments) within a given hazard/treatment combination. For example,
if the user wishes to combine all rows concerning breakaway utility

poles into one row, he would enter the following Request Card.
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Just as 1in the previous case where rows were not summed over, any
number of these Request Cards for collapsed rows may be analyzed in
the same run. If requests are made which require summing rows which

do not exist, an error message will be printed (e.g. summing 2-lane,



22

and 4-lane divided rural Interstate segments will result in an error
message since there are no 2-lane rural Interstates). A more complete
explanation of error messages is contained in Chapter 5.

The important points which must be remembered in using the Row
Collapse capability are 1)} collapsing is possible only within a hazard-
treatment combination, and 2) the codes to be collapsed must be separated

by a comma.

Summary of Possible Analysis Reguest Cards

For the convenience of the user, the following summary Tisting of
example analysis request cards discussed in the above section is presented
below:

1. To request an individual row:

2 0312 'L(1) A(h) H(2) #(1) I(2) F(2)°

2. To request all possible individual rows: |

2 99 99 CALL'

3. To request all individual rows for a given hazard/
treatment combination: -

20912 'ALL'

4. To request all individual rows within all treatments
for a given hazard:

2 09 99 'ALL'

5. To sum over (collapse) specific rows within a given
hazard/treatment combination:

2 0912 'L{1) A{2) H{(2) #(1,2,3) 1I{1,2) F(1,2)'

6. To sum over (collapse) all individual rows within a
given hazard/treatment combination:

2 09 12 'Sum’



IV. System Qutputs

There are four basic outputs from a computer run of the RHCR program.
The first two types of output tables are printed for each hazard/treatment
roadway segment combination that is analyzed. The final two tables
summarize the information from the first sets of individual tables for
all of the hazard/treatment/segment combinations in a given computer run.

A description of these tables is presented below.

Table A. Accident Reduction Table.

The first output table for each request card submitted concerns the
number of fatal, injury, and PDO accidents which are predicted to be
reduced by the treatment for each year of the treatment's service life
(Table 2). An example of one of these tables is shown on the next page.
The user will note that four of the specific inputs from the user input
card and three data jtems from the input matrix are listed at the top of
Table A as a daté check. These include 1) Start Year, predicted accidents,
traffic growth rate and inflation factor, and 2) estimated percentage
reductions in fatal, injury and PDO crashes. Under these seven inputs is
a description of the hazard, the treatment, and the highway segment that
is being ana1yzed. In the body of the table, the number of untreated
accidents by severity, the number of treated accidents by severity, and
the number of accidents reduced {the difference between the treated and
untreated accidents) is shown for each year of the treatment's 1life.

Again no reduction is shown for Year 0, the Start Year, since the treatment
is im§1emented in Year 0 and thus cannot have an effect until Year 1.
Finally, under the last year of the treatment service 1ife, the total

number of fatal, injury and PDO accidents reduced is given.
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Table 2. ACCIDENT REDUCTION TABLE (A)

PREDICTED ACCIDENYTS = 104889 SPARTING YEAR : 1979 % FAT. REDUCED = 29.99
TRAFFIC GROWTH RATE = 1.0400 % INJ. REDUCED = =-1.00
TNFLATION FACTOR = 1.06570 _ % PDO REDUCED = 0.00
(0% 12 OTILITY POLES UTILITY POLES - BEBAKAWAY
LOC{1) AREA{1} HWY(2) #LANES{1) INT{2) FEATURES{2)
Y EAR NUMBER GF UNTREATED ACCIDRBHNTS NUMBER OF TREATED ACCIDENTS NUMBER OF ACCIDENTS REDUCED
FATAL INJURY PDO FATAL INJURY P00 FATAL INJURY PDOC
0 .69 16.62 17. 31 G.00 0.00 0.00 0.00 0.00 0.00
1 0.72 17.29 18.01 0.50 17.46 18.01 0.22 -0.17 D.00
2 0.75 17.98 18.73 0.52 18,16 18.73 0.22 -0.18 0.00
3 0.78 18.70 19.48 0.55 18.88 19.48 0.23 -(3. 19 0.00
i 0.81 19, 44 20.25 0.57 19.64 20.25 G.24 -0.19 0.00
5 0.84 20,22 21.06 0.59 20,42 21.06 0.25 -0a 20 0. 00
7 0091 21.87 22»78 Oo6‘q 22!509 22-78 01»2? "'Dn 22 0n00
3 0.95 22,75 23.69 0.66 22.97 23.69 0.28 -0,23 0.00
9 0.99 23.66 24,64 0.69 23.89 24.64 0.30 ~0. 24 0.00
10 1.03 24,60 25.63 0.72 24.85 25.63 0.31 =0.25 .00

e



Table B. Economic Analysis Table

The second table which is printed for each of the hazard treatwment
analysis request cards submitted is the economic analysis table (Table
3). Since this table is perhaps the most important output of the
entire RHCR program, a detailed description is presented in Volume I.

In summary, the user should note that this economic table presents the
results of a step by step calculation of the net discounted present value
and the benefit/cost ratio. Under the table title, information identifying
the hazard/treatment/segment being analyzed is presented, along with the
number of hazards and Start Yeaf. fhe Discount Rate being used is shown
as part of the column heading "PWORTH FACTOR." Then, in the body of the
table, for each year of the treatment's Tife, the accident reductions
shown in Table A are converted to dellar amounts resulting in accident
benefits. These benefits are then combined with the treatment cost,

and annual repair costs and converted to a present worth

value to result in a net cash flow. The net cash flow is then summed
over the 1ife of the project to result in a net discounted present value.
The final column in the table, the cumulative balance column, indicates
two things. First, the last entry in this column presents the net
discounted present value for a given treatment. By observing where the
cumulative balance changes from a minus to a plus the reader can élso
determine the year during which the accident benefits outweighed the
treatment, maintenance and repair costs--the breakeven year.

The most important outputs of this table are summarized below the
body of the table and include: 1) the NDPVY, 2) the annual benefits,

and 3) the benefit/cost ratio. The annual benefits is the dollar amount
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which must be used when comparing treatments with different service
tives. The amount is derived by multiplying Net Discounted Present
Value by the appropfiate Capital Recovery Factor.

As discussed in Volume I, the benefit/cost ratio is the ratio
of benefits to costs where repair costs per collision are considered
a negative accident benefit. There is much disagreement among
economists on whether benefit/cost ratios formed in this manner can
be used for ranking alternatives. These arguments should be understood
by the user before such figures are used. A partial discussion is

presentéd in Volume 1.

Summary Ranking Tables

Finally, two tables are presented which summarize information for
all of the hazard/treatment/segment combinations analyzed in a given
run. The first table presents a 1ist of treatments ranked in priority
order by annual benefit--the ranking that is considered most appropriate
by highway economists. The second table presents a list of programs
ranked by benefit/cost ratio. Tables 4 and 5 are examples of these

summary tables.



Table 3, ECONOHNIC ANALYSIS TABLE (B)

NUMBER OF HAZARDS = 4137.00 STARTING YEAR : 1979

{09 12 UJTILITY POLES UTILITY POLES - BREAKAWAY

S LOC{1) AREA{T) HWY(2) #LANES{1) INT{2) FEATURES(2)

YEAR PREATHENT ANNDAL ANNU AL ACCIDENT PUORTH PRORTH oOF PRORTH OF PWORTH OF COMULATIVE

COST HAINT REPAIR  BENEFPITS FAZTOR BENEPITS COSTS NET CASH BALANCE
COST COST FLOW
(%) (%) (% (%) B.086 {$) {($) (%) (%)

0 148932 0 0 0 1.0000 0 148932 ~ 148932 ~ 158932
1 0 0 9505 34646  0.9434 23719 0 23719 -125213
2 0 0 10448 318086  0.8900 24597 D 24597 ~ 100616
3 0 0 11486 41867 0.8396 25509 0 25509 -75107
4 0 0 126 26 46024  0.7921 26454 0 26454 -48653
5 0 0 13879 50593  0.7473 27435 0 27435 ~21218
6 0 0 15257 55616  0.7050 28451 0 28451 7233
7 0 0 16772 61137 0.5651 29505 0 29505 36738
8 0 0 18437 67207  0.6274 30599 0 30599 67337
9 0 0 20268 736880  0.5%19 31733 0 31733 99070
10 0 0 22280 81214  0.5584 32909 0 32909 131979

THE NDPV = § 131979

THE ANNUAL BENEFITS = % 167 34

. BENEFIT / COST RATIO = 1.886168

Le



Table 4. First 7 rows {of 282 rows with positive Net Discounted
Present Value) of an example priority ranking.

Hazard/Treatment/Descriptors

Bridge Ends - Transition Guardrail
Rural, Area 2, Interstate, 4-Divided

Cross Median Accidents - CMB
Rural, Area 2, Interstate, 4-Divided, 13-30 Median

Bridge Ends - Transition Guardrail
Rural, Area 2, N.C., 2-lLane

Cross Median Accidents - Double Face Guardrail
Rural, Area 2, Interstate, 4-Divided, 13-30 Median

Cross Median Accidents - Double Face Guardrail
Rural, Area 1, U.S., 4-Divided, 31-60 Median

Cross Median Accidents - Double Face Guardrail
Rural, Area 1, N.C., 4-Divided, 31-60 Median

Trees ~ Removal
Urban, Area 2, C.S., Tangent

Annual

Benefits (%)

4,732,718

3,406,513

3,332,026

2,506,764

1,664,996

1,498,036

1,164,240

Benefit/Cost

Ratio

80.79

5.78
15.47

5.03

8.52

2.79

Treatment
Cost (§)
599,400
8,390,975
2,326,350
6,293,231
7,805,159

2,014,055

5,071,800

8¢



Table 5. First 7 rows (of 282 rows with positive Net Discounted

Present Value} of an example priority ranking.

Hazard/Treatment/Descriptors

Bridge Ends -~ Transition Guardrail
Rural, Area 2, Interstate, 4-0Divided

Bridge Ends ~ Transition Guardrail
Rural, Area 2, N.C., 2-Lane

Cross Median Accidents ~ Double Face Guardrail
Rural, Area 1, N.C., 4-Divided, 31~60 Median

Cross Median Accidents - CMB
Rural, Area 2, Interstate, 4-Divided, 13-20 Median

Cross Median Accidents - Double Face Buardrail
Rural, Area 2, Interstate, 4-Divided, 13-30 Median

Cross Median Accidents - Double Face Guardrail
Rural, Area 1, U.S., 4-Divided, 31-60 Median

Trees = Removal
Urban, Area 2, C.S., Tangent

Annual Benefit/Cost
Benefits (%) Ratio
4,732,718 80.79
3,332,026 15.47
1,498,036 8.52
3,406,513 5.78
2,506,764 5.03
1,664,996 3.16
1,154,240 2.79

Treatment
Cost {$)

599,400

2,326,350

2,014,055

8,390,975

6,293,231

7,805,159

5,071,800

6¢
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CHAPTER 3 - PROGRAM OPERATION

Chapters 1 and 2 have presented an overview of the roadside
hazard correction ranking program and detailed information concerning
the format and data required on certain input cards. This chapter will
present the operation information necessary to run the RHCR program
given that the input cards deséribed garlier have been keypunched and
are ready for entry into the program.

The RHCR program modules described in Figure 1 of Chapter 1 are
organized into separate card decks for operational ease. These card
decks, along with the matrix input decks and the user input cards, must
be read into the computer in a certain sequence with appropriate sets of
JCL (Job Control) cards. The sequence that should be used is depicted
in Figure 2 on the next page.

As shown in Figure 2, the complete RHCR program contains six decks
and six sets of JCL cards. Each set of JCL cards is numbered for
reference purposes and the format for each set is shown in Figures 3
through Figure 5 at the end of this chapter. Set T of the JCL cards
{Figure 3) is foliowed by Decks 1, 2 and 3--the accident information
cards, hazard information cards, and treatment information cards
discussed in Chapter 2. Because of the sort program which is incor-
porated in the system, these three decks may be submitted in any order
or combined into one deck for submission. However, it is suggested that
the decks be kept separately in ranked order to facilitate the possible
modification described in Chapter 4.

These three decks of matrix input cards are followed by the second

set of twelve JCL cards, a series which calls and executes a utility



MATRIX BUTLDING MODULE

JCL CARDS - SET 3 )

JCL CARDS -~ SET 2
(12 CARDS)

TREATMENT INFORMATION CARDS -— 3

HAZARD INFORMATICN CARDS 2

=TI

ACCIDENT INFORMATIGN CARDS — e, 1

JCL CARDS - SET 1
{3 CARDS)

DESIRED FOR ADDI-

USER INPUT CARDS
(REPEAT DECK 6 AS

JCL CARDS ~ SET 6
{15 CARDS)

ECONOMIC ANALYSIS PROGRAM
(WITH ROW SELECTION MODULE)

JCL CARDS - SET &
(2 CARDS) é?/*

JCL CARDS - SET 4
(5 CARDS)

Figure 2. Card and deck input sequence.
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sort program {Figure 3). These are followed by two additional JCL
cards, (Figure 4) which initiate execution of the Métrix Building
Module (Deck 4).

Set 4 and set 5 of the JCL cards (Figures 4 and 5) retain and
pass the matrix and begin execution of the Economic Analysis Program
labeled as Deck 5 in Figure 2. Set 6 of the JCL cards (Figure 5),
which continues execution and storage of the analyses procedures and
initiates é sorting procedure used in the ranking operation, is
followed by the User Input Cards (Deck 6). As exb]ained in Chapter 2,
Deck 6 is composed on a Card 1 (Specific Economic Inputs) and one or
more Card 2's (Analysis Request Cards). The user should note that this
deck can be repeated as many times as desired for submission in the
same computer vrun. Each time Deck 6 is repeated, there must be one
Economic Input card (Card 1) and one or more Analysis Request Cards,
with the card 1_preceding the associated card 2'(s). If more than one
Deck 6 is entered in a givén run, the summary tables presenting ranked

combinations will combine information from all Deck &6's. Thus, as

written, the ranking procedure will not output a ranked summary for
each Deck 6. Specific Accident Reduction Tables and Economic Analysis
Tables (Tables 2 and 3, Chapter 2) will be output for each combination
requested in each Deck 6. Therefore, for cases where ranked information
found in the Summary Tables is to be used extensively, it is suggested
that the users submit only one Deck 6 in each analysis run.

Because discussions with the North Carolina Division of Highways

personnel indicated that the RHCR program would not be run on a daily

basis but would primarily be used during the budget fromation process, the

delivered system is designed such that the entire set of decks shown in

Figure 2 must be input for each set of analyses {with the exception of

32
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JCL cards used in Step 1 of RHCR program
operation {JCL Card Sets 1 and 2).
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repeated Deck 6's). If the program were to be used more frequently all
input data contained in Decks 1-3 could be stored data sets, the program
decks could be stored as a load module, and repeated analysis requests
could be run by simply inputting the final sets of cards--the economic

analysis inputs and Analysis Request Cards.
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CHAPTER 4 - MODIFYING THE RHCR PROGRAM

This chapter concerns the procedures which must be followed in
modifying the components of the Roadside Hazard Correction Ranking
(RHCR) program. As indicated in Chapter 3, the entire program is in
the form of separate decks of cards. In general, to make changes in
the overall program, one must simply make changes on individual cards
in one or more of these decks. The following sections will discuss
the correct procedures for making changes in (1) the matrix inputs and

(2) the specific program modules themselves.

I. Modifying the Matrix Input Decks

The user will recall that each time a program run is made, the user
input cards {i.e., the economic inputs card and the analysis request
cards) must be changed by the user. As explained earlier, the matrix
input cards are designed to run repeatedly without modification.

However, these cards may be changed at the user's discretion. The two
basic types of changes which might occur include (1) changing information
on either accident, hazard, or treatment cards which is felt to be
inaccurate {e.g., as the result of an updated inventory), or (2)

adding new cards when additional hazards or treatments are identified

for inclusion in the program.

Updating Existing Data

As expiained in Chapter 2, the accident, hazard, and treatment
information is contained on three separate decks of cards with one card
in each deck for each roadway segment which can be analyzed {Decks 1, 2,
and 3 in Figure 2). These inputs were designed as three separate decks

in order to make modifying the inputs a relatively simple procedure.
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To modify data for any given roadway segment, the appropriate card in
the appropriate deck is pulted, repunched, and reinserted in the deck.
For example, if the number of hazards for a particular roadway segment
is felt to be inaccurate, the hazards card with the appropriate identi-
fication code is pulled from Deck 2, the identification code is duplicated
from the old card, the corrected number of hazards is punched, and the
new card is inserted into the deck. The accident information and the
treatment information for this particular segment of roadway would not
have to be altered and these cards, therefore, would not have to be
repunched. The user making changes in a card or cards in any of these
three decks should refer to the formats presented in Chapter 2 for

information concerning the columns in which specific information resides.

Adding Additional Hazard/Treatment Combinations

There may be times when the user wishes to add a new hazard/treatment
combination to the existing combinations shown in Table 1. Two instances
in which this might be necessary are: (1) if the user wishes to add a new
treatment for a hazard that currently exists in the program (e.g., a
flexible cable barrier for cross-median accidents), or (2) if the user
wishes to define an entirely new hazard and, therefore, an entirely new
treatment or treatments (e.g., hazardous ditch banks to be protected with
guardrail). In bofh cases the user must first prepare a new set of
accident information cards, hazard information cards, and treatment
information cards for the new hazard/treatment/segment combination along
with a new identification code, and second, must make certain changes in

the Economic Analysis Program (deck 5).
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The first step requires that estimates be made of each of the
appropriate accident, hazard, and treatment variables, such as the pro-
portion of total accidents which will involve striking a ditch bank,
the number of hazardous ditch banks, the fatality, injury, and PDO
reduction factors, the service 1ife of the treatment, etc. These
estimates must be made for each foadway segment which is to be
analyzed. The formats of the new accident hazard and treatment
information cards must be identical to the formats presented in
Chapter 2. A proper identification code will be entered on each
card in columns 1-17 and the accident} hazard, or treatment informa-
tion will follow.

In the first example used above concerning flexible guardrail
for treatment of cross-median accidents, the following three accident,

hazard, and treatment cards must be punched. The user will note that
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the hazard code previously associated with the cross-median a;cidents
continues to be found in columns 1 and 2. However, a new treatment
code, treatment 17, is found in columns 4 and 5. The remainder of the
identification code depicts the particular segment of highway that is
being considered and the identifiers must be coded exaét?y as they were
in the existing program (see previous formats). These three cards refer

to rural, interstate roadway in Area 1 of the state (Code 1 in columns
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7, 9, 11). Similar sets of accident, hazard and treatment cards would
have to be prepared for each other segment of roadway for which infor-
mation is to be entered into the program.

Following preparation, all of the accident information cards are
entered at the end of thé existing accident information card deck
(Deck 1), the hazard cards are entered at the end of the existing
hazards card deck {Deck 2), and the treatment cards.at the end of the
treatment card deck (Deck 3}. A subprogram which is an integral
part of the system which will sort these new cards into their proper
place in the overall matrix.

The second step in this two step procedure involves certain changes
in the economic analysis program (Deck 5}, changes which are required
because of the Tengths of éertain computer "do-Toops" in the program.
As can be seen from the program listing in Appendix B, certain of the

program steps are keyed with the following three codes in columns 2-10.

/% H,T %/
/¥ H %/
/* T %/

The steps of the program, and thus the program codes, coded in this
manner must be modified if new hazard and/or treatment codes are added
to the matrix. A1l those 1ines which are coded with the first code
above, the combined "H,T" code, must be changed if either a new hazard
code or a new treatment code is added to the matrix. In addition, if

a new hazard code is added, those lines coded with the second code must
pe modified {as in the second example given above). If a new treatment
is added, all Tines coded with the first and third codes must be changed,

as would be the case in the current example involving median barrier.
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The changes to be made involve parameters which indicate the total number
of  hazards (currently 10) and the total number of treatments {(currently
16) in these steps. If not familiar with programming methodology, the
user should ask for aid from a computer programmer to make these changes.
Again, to make the actual changes in the program, all that is necessary

is to pull the appropriate cards from the Economic Analysis Deck (Deck 5),
repunch the cards with the proper values in the proper locations, and
reinsert the cards in the deck.

If a new hazard is to be added to the RHCR program, the same basic
procedure outlined above for a new treatment must be foi]owed except that
both a new hazard code and a new treatment code must be identified. For
exampie, in the case concerning hazardous roadside ditch banks, the hazard
code would become Hazard 11 and the treatment would become Treatment 17
(assuming that'the flexible cable barrier had not been entered as an
additional treatment for the cross-median accidents). Obviously the user
must keep a 1ist of proper hazard and treatment numbers so that he can assfgn
correct hazard and treatment codes to the proper set of cards when modifi-
cations are made. Check procedures are programmed into the Matrix Building =
Module (Deck 4) which will check for duplicate identification codes and for
missing cards for.a given identification code. When such errors are found,
an error message js printed.

Just as in the First example, estimates must be made of accident,
hazard, and treatment variables associated with the roadside ditch banks,
new matrix input cards must be punched and added to the existing decks,
and the required changes in the Economic Analysis Program (Deck 5) must
be made. Whereas only those program lines designated by a "/* H,T */"

or a "/* T */" were modified in the first example, all lines (cards)
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designated by "/* H,T */%, "/* H */" and "/* T */" must be modified for
this second example since a new hazard and treatment have been added to

the RHCR program.

I1. Changes in the Basic RHCR Program Modules

The modification procedures described above have referred to the
decks labeled 1, 2, and 3 in Figure 2 {(with related modifications in
Deck 5, the Economic Analysis Program)}. There may be times when the
user or a computer programmer associated with a user desires to change
some of the basic statements in the program modules (Decks 4 or 5}.
Again, the necessary procedure would be to pull the card for the statement
which needs to be modified, make the change, and insert the corrected card
in the proper place in the deck.

The most Tikely place for such a change to be made in the current
program would be within the Economic Analysis Program (Deck 5} in program
statements referring to the cost of a faté1 accident, an injury accident,
or a PDO accident. These figures can be found in the Economic Analysis
Program 11§ting (Appendix B) below the following coﬁmeﬁt card:

| /* Accident Cost */
The user will note that the costs currently used in the program are
$133,637 for a fatal accident, $10,946 for an injury accident, and $743
for a PDO accident. If the user fee1s that these costs need to be
modified, the user may pull these three cards from the program deck,
make the appropriate changes on new cards, and reinsert the cards in
the deck. [NOTE: 1If the dollar values are being updated to reflect
changes in the Consumer Price Index data which occur after 1976, then

the "1976" found at the end of these same statements should be changed
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Ito the year for which the data are appropriate. For example, if these
three costs figures are increased to appropriate amounts for, say, 1977
dotlars based on documented changes in the Consumer Price Index, then
the "1976" at the end of each of these cards should be changed to "1977."
The year at the end of each of these statements refers to the base year
for which the dollar values are calculated.]

Any other changes in the basic program module should only be made by
a programmer who is familiar with the program itself. For guestions
concerning operation of the program or possible changes in the program,
the user should call the authors of the manual at the Highway Safety

Research Center [919-933-2202].




CHAPTER 5 - ERROR CODES

Chapter 2 describes the input cards reguired to execute the RHCR
program. Since the program is fairly complex some error codes have been
provided for the user's convenience. These error messages should help the
user locate many of the more common problem areas quickly. It must be
noted, however, that not all possible user errors could be analyzed by
the RHCR program, and in such cases a system error will be generated
causing a program interruption. This chapter discusses the error codes
included in the RHCR program and appropriate user response. |

There are three primary sources of error: (1) error in building the
input matrix, (2) errors in the User Input Cards and (3) selection of a
hazard/treatment/segment combination for which no estimates are available.

A detailed discussion of each of these follows.

I. Error in Building the Internal Matrix

As described in Chapters 2 and 3, the interﬁal matrix is buiit from
three decks of cards--accident, hazard and treatment information cards.
To build this matrix all three types of cards must be included for each
different hazard/treatment/segment combination. The following message
will be generated if one of the conditions below is raised:

1. Any of the three cards is missing for a particular
hazard/treatment/segment,

2. If there is an unacceptable character in any of the
cards,

3. If there is a duplicate identification code or card.

44
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Message 1.

01 611311300 0,000450000 0,080 0,470 0,450 55,00 20,00 «50.00 15
01 01 1121 C 0 0,000067540 0,110 0,410 0,480 55,00 ~ 20.00 .-50.00 15
01 01 112 2°CG 0 0,000002950 0,030 0,229 0,750 55,00 20.00 -=50.00 15
0101112300 0,000022510 0,060 0,440 0,500 55,00 20,00 «~50.00 15
1 01°1-1 3 1 0 0 0,000101930 8,090 0,300 0,810 S5.00 20.00 =50.00 15
01 61 1 %1 3 20 0 0,000003110 0,030 0,220 0,759 55,00 20400 ~50.00 15
g1 01 113 3¢ 0 0,000018025 0,039 0,320 0,650 . B5,00 20.00 50,00 15
81 8111410 0 0,000346580 0.110 0.5605 0,285 55,00 20400 «50.00 15

ERROR IN THE INPUT CARDS

THE HATRIY FILE ¥WAS BOT BUILY

PLEASE COERRBCT THE MISTAKES AND RUW THE JCGB AGAIN

THE FOLLOWING IDENTIFICATION CODE HAS DUPLICATE GOR MISSING
CARDS OE HAS AN ACCEPTABLE CHARACUTER

0Y 061 1.2 2 1 0 0 0.0000489250 0.390 0.410 0.200

01 0112 136G 0 108.00

In this case the matrix was built up to the hazard/treatment/segment
code indicated, but when the program attempted to match data for Area (2)
on U.S. roads, there was a problem of missing data. As indicated by the
first line under the error message, the computer found the appropriately
coded accident information. However, as indicated by the bottom Tine,
when the computer searched for the companion hazard information, it
found hazard data with a hon-matching identification code--the correct
hazard card was missing. When the complete input matrix is built the

following message will be generated: "Input Matrix Successfully Built."

II. Evrrors in User Input Cards

Following is a 1ist and brief exp]anation'of error message for
incorrect user input cards. For all these error codes the user should
carefully examine the input cards making sure that they are in the
prescribed format described in Chapter 3 and then resubmit the

job.
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Message 2.

CaN®T IDENTIFY ONE OF THE VARIABLES
HAZARD 07 TREATHMENT 88 COMBINATION L(2) A{3) H{L) x(0) I(0} F(O)

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANIU. AL APPENDIX A.
INPUT CARD

HAZARD = 07 TREATMENT = g8
CODES = L{2) A{3) H{1} X{(0) I(0) Flg)

In the request above the user had typed in "X" (instead of #) as
one of the variables with a value 0 on card 2. The program has printed

out the input card for the user to study.

Message 3.

VALUES OUT OF RANGE FOR FEATURES
HAZARD g1 TREATMENT 01 COMBINATION L(1) A{1) H(1) #{0) 1(3) F(9)

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIX a,
INPUT CARD

HAZARD = 01 TREATHMENT = (1
CODES = L{1} A{1} H{1) #(3) I(5) F(

The message above refers to an out-of-range value for one of the
variables. In this case for road features [F(9)] a value of 9 was

punched, while the maximum valid code is 6.

Message 4.

ALL VARTIABLES NEED VALUES
HAZARD 02 TREATMENT 02 COMBINATION L{2) A(Ll) H{(B) #(Q) Iin) F 0)

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIYX Al
INPUT CaRD

HAZARD = 02 TREATMENT = g2
CORES = L(2) A(L) H(8)Y #(0) Itoy F O)
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This message was generated because the left parenthesis for the
road feature variable F was missing. The same error condition will
be activated if no value is specified for any variable in the location

code.

Meséage 5.

ALL VARIABLES MUST BE SPECIFIED
HAZARD 02 TREATHMENT 02 COMBINATION L{2) ACL) HI5) #((0) I{mM

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX HOW TN USBSER MANUAL APPENOIX A.

INPUT CARD
HAZARD = 02 TREATMENT = 02
CODES = L(2) A(1) H(5) H{0) I¢0)

In the request above the road features (F) variable was missing.

Message 6.

ERROR IN VALUE LIST FOR AREA
HAZARD 02 TREATMENT 02 COMBINATION L(2) A{K.2) H(5) B(0) 1(0) F(0)

CHECK "INPUT CARD BELOW AND APPROPRIATE MAIRIX ROW IN USER MANUAL APPENDIX A,
INPYUT CARD

HAZARD B2 TREATMENT = g2
CODES L{2) A(K.2) H(B) #{0) I(n) F{g)

W oH

An error in the value listing for an area generated the error
message above. If one of the other roadway segment codes had such an

error, it would be Tisted in a similar format in the message.
Message 7.

PLEASE CHECK YOUR INPUT CARUS
CARD NUMBER = 3
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As described in Chapter 3 the RHCR program expects the first request
card to be identified by the number 1 as the first entry on the card.
This message was generated when the number 3 was punched instead of T,
The user must note, however, that if in the example above a 2 were
punched instead of 1 then the program would mistake this card for card
2 and generate a systems error (i.e., a Card 1 must always precede one

or more Card 2's).

Message 8.

If in a request the user specifies a starting year less than 1976
(since 1976 is the base year.used for calculating the value of money)
then the following code will be generated, where STYR shows the starting

year requested (1973 in this case).

ERROR IN THE INPUT CARD

ACC= 1.648R89000000000000E+05 GWTH=1.03999992993%9999E+090
ANNR= 5,9999999999399999¢-02 STYR= 1.,9730000000000000s+03

CARD#=2 HAZ=02 _ TRTMT=02
In addition to the errors above, the user could make other mistakes
in the User Input cards for which the RHCP does not have in-built error
codes. For example, if in input card 1 the user keypunches an alphabetic
instead of a numeric character, or if an economic parameter is missing,
a standard conversion error would be generated and the program terminated.
As before, in all such system errors, the user should check the input

cards for the format described in Chapters 2 and 3 and resubmit the

request.
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I11. Selection of an Improper Row in Matrix

In this section a slightly different class of error codes are
discussed. These codes are generated not because of any syntax error
in the User Input Cards but because of some inherent characteristics

of the RHCP.

Message 9.

MISSING ROW 01013111200
HAZARD 01 TREATHMENT 01 COMBINATION L(1) A1) HOL) #(2) I(n) F(O)

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIX A
INPUT CARD

HAZARD = 01 TREATMENT = 01
CODES = L(1) A(L) H(1) #(2) I(0) F(O)

The message was generated because the matrix does not contain any
data on 2-lane Interstates. The user should refer to Tables D-1,
Appendix D or to Appendix A to confirm if the row specified exists in
the matrix.

As described in Chapter 2, there will be times when the user wishes
to call the Row Collapse Module and combine certain location data for
an economic analysis run. For example, the user may wish to combine
all lane combinations within Interstate and U.S. roadway segments (i.e.,
sum all Interstate and U.S. segments). The following request card

would be the input:
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This card would generate the fo?lowing error message.
Message S.

MISSING ROW ; niocliliioo
HAZARD 01 TREATMENT 01 COMBINATION L (1) A(1) H{1+2) #(1:2,3) I(0)

CHECK INPUT CARD BELQW AND APPROPRIATE MATRiX ROW IN USER MANUAL APPENDIX A
INPUT CARD

HAZARD = 01 TREATMENT = 01
CODES = L(1) A(L) H(L+2) #(1+2+3) 1(0) F(0)

As the reader can verify from Table D-1, Appendix D.or Appendix A
this error will have occurred because the matrix does not contain any
data for Z2-lane or 4-lane undivided Interstates and the Row Collapse
Module attempted to find these non-existent rows to include in the
collapsed row. Because the user may wish to analyze the above combina-
tion even though certain rows do not exist, an error override has been
provided in the RHCR program. To activate this override, the following

request card is used.

Jand Rl TROlx 4l HUIRSY S0 I e Fopad R %
by . .. ki

I FR I E R IR BT B e R E R TR E T PR B L I D e R AR R BB ] REENE EEE TR

EH UM ETHRA N BN S E IR AN DR U B RN 2404 LRI RO R T I R T CR TR YR SN AT = N I IR PR IO AR LA S A T

007108:0000000000000006 00020/ 09000 0000 000c09006000000000G08600000600053000089¢8
3 Ty
R R N R R R R R AR R R R R R R RN R R R AR RN RN R NN R RN R R RN R R R R R AR AR

TMM202227122222122

CA2200221200200220022 22221 2192222202222203
.y Mﬂfﬂ i

e
MA33333383 338 33133

333 ThR3333333

T

The "sum" command within parenthesis will allow the program to collapse
all available rows while disregarding those that do not exist. This
command should not be used until the user understands which rows are

not available.
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Message 10.

Fven in some cases where the "sum" command is used an error message
will be generated. 'This occurs when no rows are.found to be included in
the combined requést. In the message shown below, the user wanted to
analyze cross-median accidents treated with double-faced guardrails in
rural areas on secondary roads. However, no such estimates are avail-
able since there are no 4-lane divided secondary roadways and thus no

medians.

NO MATCHES FOUND
HAZARD 10 TREATMENT 16 COMBINATION L{1) A(SUM) H(4) #{SUM) I(SUM) F(SUM)

CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIX As

INPUT CARD
HAZARD = 10 TREATMENT = 16
CODNES = L{1) A(SUM) H(4) #{(SUM) T(SUM) F(SUM)

Message 11.

ERROR=DIVISION BY ZERO ATTEMPTED
CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENOIX As
INPUT CARD

HAZARD = 03 TREATMENT = 03
CODES = L{2) A(3) H(2+:3) F(0) #{0) 1{(D)

In the request above, an attempt was made to combine rows for which
the combined predicted accident proportions were zero. This same
message will be printed if the individual row that the user wishes to

analyze has zero accidents predicted.
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Message 12.

In some cases no estimates were available for the number of hazards.
If any of these rows are selected in an individual or summed combination,

the following message will be generated.

ERROR-NO ESTIMATE OF HAZARDS
CHECK INPUT CARD BELOW AND APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIX A
INPUT CARD

HAZARD = 02 TREATMENT = g2
CODES = L(2) A{1) H(S) #(0) I(0) F(Q)

Again, if a collapsed row is being requested, this error may be
overridden.by use of the "sum" command. Here, the rows without any
estimates of hazards are neglected and the analysis is continued.

For the user's convenience, a warning is printed for each row neglected
in such a combination on the top left-hand corner of Tabie A and the user
should confirm this from the appropriate rows in the input matrix

(Appendix A).

IV. Summary

For the convenience of the user a list of the messages discussed

in this section is presented below.

Message Page
1 Error in the input cards. 45
The matrix was not built.
2 Can't identify one of the variables. 46
3 Values out of range for features. a6

4 ATl variables need values. 16



Message

5
b

10
1
12

A1l variables must be specified.
Error in value list for area.
Please check your input cards.
Error in the'input card.

Missing row "ID-CODE"

‘No matches found.

Error - Division by zero attempted.

Error - No estimate of hazards.

Page
47

47
47
48
49
51
51
52

53



APPENDIX A

Complete Listing of Input Matrix
(See last two pages for coding values)
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01 01 1113 00 0,000450000 0,080 0,470 0,450 34,00 5650.00 0.00 Wo0.00 55,00 20.00 «50.00
01 01 1 12100 0,000067540 0,130 0,410 0,480 739,00 1950,00 0.00 400.00 55,00 20,00 .«%0,00
61 01 1 3 22°¢ 0 0,000002950 0,030 0,220 0,750 33,00 5550,00 0.0¢ 400400 55,00 20,00 «58,00
0} 01 112300 0,000022510 0,060 0,440 ¢,500 56.00 5550,.00 0.00 H00.00 B5,00 20400 ~50.00
61 0111 3100 0,000101950 0,090 0,300 0,R10 1707.00 1950.00 0,00 40000 %5,00 20,00 «50.00
01 01 113 200 0,000004110 0,030 0,220 0.750 9,00 5550,00 0.00 400.00 55. 00 20,00 «50.900
' 01 ¢ 113300 0,000018020 0,030 0,320 0,650 1p,.00 5550,00 0.00 400,00 55,00 20.00 =»50.00
01 0¥ 11 % 1 0 0 0,000346580 0.3110 0,605 0,285 3202.00 1950,.,00 0.00 400,00 55,00 20,00 =50.00
01 01 1 2130 ¢ 0,000580000 D,275 0,325 0,400 108,00 5550.00 °  0.00 400400 55,00 20.00 =50.00
01 01 1 22 31 00 0,000049250 0,390 0,410 ¢.200 461,00 1950,00 0,00 400,00 55,00 20.00 «50.00
01 01122200 0,000000490 C,050 0,350 0,600 66,00 §550,00 0.00 400.00 55,00 20,00 «50.00
01 01 1 2 2 3 ¢ 0 0,000073160 0,220 0,460 0,320 149,00 5550,00 0.00 400.00 55,00 20,00 -50.00
01 0112310090 0,001131330.0,100 0.425 0,475 1193,00 1950,00 0.00 , 400,00 55,00 20,00 ~50.00
01 01 r 2 32900 0,000000000 0,000 0,000 0,000 24,00 555n0,.00 0+C0 ' 4n0.00 55.00 20.00 =50.00
01 0112 33 00 0,000001860 0,150 £.300 0,550 13,00 S550,00 0,00 400,00 55,00 20,00 «50.00
0l 011 2% 100 0,000536640 0,052 0,645 0,300 7495,00 1950,00 0.00 400,00 55,00 20,00 50,00
01 01 131300 0,000250000 0,100 0,200 0,700 181,00 5550,00 .00 400,00 5,00 20,00 =50.00
6l 01132100 0,000063320 0,200 0,500 0,300 602,00 195n.08 0400 400,00 7500 20.00 50,00
0! 0¥ 1 32200 0,000000000 0,000 0,000 0,000 45,00 555n,00 0,00 400,00 5,00 20.00 ~50,00
0 01 1 323400 0,000024620 0,050 0,550 0,400 43,00 5550,00 0,00 % 4OC.OO 55.00 20,00 <50.00
6L 01 1 33 31 090 0,000063390 0,080 0.820 4,100 836,00 1950.,00 0.00 400,00 55,00 20,00 ~50.00
61011332040 0,000000000 0,000 0,000 0,000 9,00 555,00 0.00 400.00 55,00 20.00 <50.00
0t oY 1 3 3 300 0,000000870 0,030 0,500 0,470 2.00 5550,00 - - 0.00 400,00 55400 20,00 ~50,00
61 011 3% 410490 0,0000U0020 0,000 0,450 0,550 %902,00 1950.00 0,00 400,00 55.00 20.00 50,00
01 91 2311000 0.,000150000 9,100 0,500 G,4%00 lo,00 5550,00 “0.00 400400 55.00 20,00 =50,00
01 01 231 2000 0,000000000 0,000 0,000 0,000 1lg.00 3820,00 0.00 40000 45.00 20,00 «50,00
0101213000 0,000000000 0,000 0,000 0,000 98.00 3820.00 0,00 ~ 400,00 55.00 © 20,00 =-50,00
01 01 215 090 0 0,000013000 0,050 0,350 0,600 -999993,99 382n.00 0,00 400,00 R5.00 26,00 =50,00
g1 01 2 2 1 0 0 0 0.000024000 0+-100 0+500 Q=800 57.00 S550.00 0=00 400+00 5500 2000 =50s00
0l ol 2220 00 0,000013000 0,050 0,450 0,500 359,00 3820,00 0.00 400,00 75,00 20,00 50,00
0L 0122 3% 000 0,000000000 Q0,000 0,000 0,000 180,00 382p,00 0,00 400,00 55,00 20,00 50,00
01 01 2 2 % 00 0 0,000062500 0,050 0,350 0,600 «999999,99 3820.00 0.00 400,00 55,00 20,00 =~50,00
g1 012321000 0,00000C000 0,000 0,009 CG,UQC 3,00 5550400 0.00 400,00 G5.00 20.00 «50.00
0101232000 0,600000000 0,000 0,000 0,000 188,00 382p.00 0.00 400,00 55,00 20,00 ~50.00
61 01233 000 0,000000000 0,000 0,000 0,000 57.00 3820.00 0,00 400,00 55,00 20,00 -50.00
01 0123500 0C 0,000053750 0,050 0,350 0,500 -999999,99 3820.00 0,00 400,00 55.00 20.00 «~50.00
02 02 111300 0,000047260 0,000 0,241 0,759 17374,00 25,00 .00 50,00 15.00 5,00 «3,00
02 0231121060 0,000082080 0,000 0,390 0,610 1B4357,.00 2%.00 0,00 = 50,00 . 15.00 ° 5,00 3,00
0202112200 0,000005030 0,000 0,150 0,850 11041,00 25,00 0.00 50,00 15.00 5,00 =3.00
G2 p2 1 123 00 0,000033500 0,000 0,225 0,775 65334 .00 25,00 e.00 50,00 15,00 . 5.00 ~3.00
02 02113100 0,000065000 0,000 0,280 0,720 214213,00 2F.00 0.00 50,00 - 15.00 5,00 , =3,00
p2 062 11320090 0,000000900 0,000 0,150 0,850 931.00 29,00 0.00° 50,00 15,00 5,00 «3,00
g2 62 13 3 5 0 0 0,000010000 0,000 0,275 0,025 5990,00 25,00 0.00 50,00 15.00 5,00 ~3,00
02 02 11 4% L 0 0 0,0002326250 0,020 0,220 0,760 366460,00 25,00 0.00 80,00 15,00 5,00 5,00
p2 o2 i 21300 0,000320%10 0,000 O,290 0,710 60377,00 25,00 0.00 80,00 16,00 6,00 3,00
02 02 1 2 2 300 0,000006060 0,000 0,390 0,610 6Ha7T0,00 28,00 0.00 50,00 15,00 B,00 «3,00
02 02 1222 0 0 Q,0000005200 0,000 0,300 0,700 8269,00 25,00 - 0,00 50,00 15.00 B0 wd, G
02 02 12 23 00 0,000083750 0,000 5,425 0,575 . 60817,00 26,00 D00 50,00 16.00 i, 00 w3,00
02 02 1 2 3 1 0 0 0,000120000 0,000 0,290 C.TA0 125793,00 25.00 0.00 50,00 15,00 . 5,00 «3,00
02 02 1232040 0,000000000 6,000 0,000 0,000 3946,00 25,00 0s00 0,00 185,00 «3,00
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g2 1 2 %300 0,000001400 0,000 0,350 0,650
02 1 2 %100 0,00085%2500 0,020 0,389 0,600
B2 131300 0,000049620 0,000 0,350 0,650
02132100 0,000076730 0,100 0,375 0.525
02 13220490 0,000000000 0,000 0,000 O,UQ0
G2 12 23 00 0,000030150 0,025 0,335 U.6&40
02 1 3 31 0 0 0,000035000 0,040 0,300 0,660
0213 3% 200 0,000000000 Q,000 0,000 0,000
g2 133 300 0,0000000C000 0,000 0,000 0,000
02134100 0,000217500 0,025 0,275 0,700
62 211000 0,000023830 0,000 0,300 0,700
02 21 20900 0,000030330 0,000 0,300 0,700
0221 30006 0,000260000 G,000 ©,300 0,700
02215000 0,000016960 0,000 0,100 0,900
g2 221000 0,000047660 0,000 0,300 0,700
g2 222000 0,0000%0330 0,000 0,300 0,700
02 223000 0,000000000 G,000 0,000 0,000
02 225 00 0 0,000156500 0,000 0.100 0,900
02 23100 0 0,000000000 0,000 0,000 0,000
02232000 0,000030330 0,000 0,300 0,700
02 2330400 0.000000000 0.000 9,000 0,000
02 235 000 0,0000494%80 0,000 0.300 U,700
03 11 1.3 0 0 0,000020000 0,000 0.590 0,400
03112100 0,000009200 0,000 0,5%0 0,450
03 112200 0,000000910 0,000 0,250 0,750
03 1123 00 0,000006%00 0,000 0,280 0,720
U3 113100 0,000006000 0,000 0,500 0,500
05 113 200 0,000000700 0,000 0,250 0,750
03 114 3 00 0,000000900 0,000 0,300 ¢,700
03 11 % 10 ¢ 0,000012000 0,000 0,500 0,500
03121300 0,0600050000 0,000 0,550 0,450
33 1 22 30 0 0,000011500 0,000 0,550 0,450
03 122200 0,000001700 0,000 0,260 0,720
03 1 223 00 0,000024000 0,000 0,580 0,420
03 1 23100 0,000011000 0,000 0,650 0,350
03 123200 0,000000137 G,000 0,500 0,500
03 L 2 3 3 00 0,000000400 0,000 0,400 Q,.,600
03 124100 0,000000675 0,000 0,508 0,500
031 31300 0,000009000 0,000 0,200 0,800
053 1 32100 0,000033000 0,171 0,484 0,345
03 1 32200 0,000002150 0,000 0,490 0.%10
03 132300 0,000022500 0,051 0.454 0.49%
03 1L 3 3 1 0 0 U,000024000 0,200 0,390 0,410
0% 133200 0,000000400 0,000 0,500 0,500
03 1 3 3 3 0 0 D,0Q0000500 0,050 0,400 0,950
03 1 3’4 1 00 0,000021000 0,000 0,450 0,550
03 24100 0 0,000000000 0,000 0,000 U,000
03 21 200 0 0,000000000 0,000 0,000 0,000
Q5 2 1 30 0 0 0,000000000 0,000 0,000 V. U00
832 1500 0 0,000006200 0,000 0,500 0,500

Rumber of
Hazards

3492,00
S30167.00
50206.00
56860,00
4a45,00
191%1.090
59025,00
1252.00
T45,00
291485,00
5666,00
57450,00
13356,00
=999999,99
37255,00
E4T1i0,00
207v4,00
»999999,99
113,00
33836.00
4919,00
»399999,99
291,00
1264%,00
42,00
277,00
1251,00
7.00
33,00
532,00
724,60
965,00
32,00
415,00
1pl15,00

1a.00

26.00
721,00
353,00
796,00

31,00
152,00
B4y ,00

B400
H.00
237,00
9,00
99,00
20,00
1181,00

Treatment Cost
Per Hazard

25,00

28,00

25.00
25,00
29.00
2R5.00
25.00
25,00
25.00
25,00
25.00
25,00
25,00
25,00
25400
25,00
25,00
25,00

25,00

25,00

25,00

25,00
350,00
350,00
350,00
250,00
35n.00
350,00
350,00
350,00
350,00
sGp,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350.00
I5n.00
39n.00
350,00
350.00
380,00
350,00
350,00
3%0.00
A%0.,00

Maint, Cost

Per Hazard

epair Cost
er Crash

R
P

%0.00
50.00
50,00
50,00
50,00
50.00
50,00
50.00
50.00
50,00
50,00
50,00
50,00
50,00
50,00
50,00
50,00
50.00
50.00
50,00
50,00
50.00
350,00
350,00
350,00
350,00
350,00
350,00
330,00
350,00
350,00
340,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350.00
350,00
350,00
IHUL00
350,00
350,00
350.00
350,00
350400
4350.00
350,00

Fatality
Reduction %

15.00
15,00
15.00
15.00
15,00
15,00
15400
15,00
15,00
15,00
15.00
15,00
15,00
15000
15.00
HS-UO
15400
15.00
15.00
15.00
55,00
RS, 00
55,00
55,00
55.00
55,00
55,00
&5,00
55,00
55,00
%5,00
55,00
55.00
55,00
55,00
55,00
55,00
55,00
5500
55400
H5,00
55,00
%5200
55,00
%500
55.00
BB.0D

55,00

o
r:l

Injury
o Reduction

o
.

5,00
5,00
5,80
5,00
5.00
5,00
5.00
3,00
5.00
5,00
25,00
25,00
25,00
25,400
25,00
25,00
23,00
25,00
25,00

2%, 00

25,00

€5,00
25,00
25,00
25,00
25.00
25,00
25.00
25.00
25.00
25,00
£5,00
25,00
26,00
29,00
25,00

W00

25,00

Reduction %

0o

P

"3000
=3,00
-3-00
-3.00
=3,00
'3000
=3.00
'3100
«3,00
«3,.00
«3,00
'3000
3,00
-S.QD
-3,00
~3,00
3,00
-3,00
3,00
-3000
“3000
-3.00
=15,00
=13,00
«15.,00
-15,00
-15,00
w15,00
=-15,00

»15,00 .

-15,00
«15,00
«15.00
«15,00

=~15.00

~15,00
=15,00
~15.00
=15,00
-15,00
~15,00
«15400
1500
~15,00
«1%.00
"15'00
15,00

w15,00

«10.00

~15.00

Seryvice Life
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GNP ONHRRGENH RS UHNH FURUNRON S FHWRRNNO ST RN AW e sone Rpoad Type

HUHAEOGWUOUCCOOCOCOCC Lo P UNHWURNFP WHUKN=WHUWF MR FrADH Moo o co coce Number of Lanes

Road Character.

[ e e T e B o B e B o Y B o R o B o e B e o Y - O = e e i Y Y e R e Y o 0 o Y e e e e e Y o Y e Y e e o e B e Y o Y v Y o R e e v Y O ) Road Feature

Proportion of
Total Accidents

0.,000030000
0,000006400
0,000000000
0.000030000
0,000000000
0,600000000
0,000000000
g,a000022000
0.000020000
0.,000009200
0,000000910
0.,000006500
0,000006000
0.,000000700
0,000000900
6,000012000
0,000050000

"0.,00001215400

0,00600061700
0,000024000
0,000011000
0,000000137
0,000000400
0,000000675
0,000009000
0,00UD33000
0,000002150
0,000022500
0,0600025000
0.,000006400
0,000000500
0.000021000
0,000000000
0.,0000U0000
0, 000000009
0,000006200
Q0.000030000
0,000006400
0.00000000G0
0,000030000
0,000000040
0,000000000
0,00000GU00
0,000022000
0,000017370
0,000010420
6,000000000
0,000016220
0.000032430
0,000009270

juries

Proportion of

Proportion of
In

Fatalities

0,000 0,200
0,000 0.300
0.000 0,000
0,000 0,400
6,000
‘¢.000
0.000 0.000
0,000
0,000 0,590
0,000 0,550
0.000 0.250
0.000 0.280
0,000 B.500
0,000 0,250
0,000 0,300
0,000 0,500
0,600 0,550
6,000 0,550
0,000 0,280
0,000 0,580
0,000 0.650
0,000 0,500
0,000 0.400
4,000 0,500
0,000 0,200
0.171 0,484
0,000 0,490
0,051 0,454
0,200 0,390
0,000 0,500
84,050 0,400
0,000 0,450
0.000 0,000
0,000 0,000
gy00Q 0,000
0,000 0.500
.00 0,200
0,000 0,300
g,000 0,000
0.000 G.400
0,000 0,000
¢,000 0,000
0,000 0,000
0,000 0.400
0,070 0,600
0,120 4,600
0,129 0,600
0,070 0,600
0,120 0,600
0,120 0,600

Proportion of

2

=%

0.800
0.700
0,000
0.600
U,000
G.000
v.000

- 0.600

0.410
U.450
0,750
0,720
0,500
0,750
0,700
0,500
U450
0,550
u,720
g.4%20
0,350
0,500
U0.,600
0,500
0.800
0,345
0.310
0,494
0,410
n,500
0,550
0,550
g.t00
0,000
U, 100
0,504
0.0u040
0,700
t.000
0,600
0,000
0,000
u,000
0,500
0,330
0,260
U.280
0,330
0,280
U288

Number of
Hazards

126,00
142,00
33,00
2599,00
.00
56,00
7.00
52.00
291.00
1264,00
32,00
a77.00

1251.00

7.00
33,00
532,00
724%.00
965,00
$2.00
415,00
1015.00
16,00
26,00
721,00
353,00
790,00
31.00

152,00

44,00
.00
4,00

237.00
9.00

99,00
20,00
1181,00
126,00
142,00
3%.00
2599,00
.00
36,00
T.00
32,00
125,00
184,00
22,00
310.00
277,00
17.00

Treatment Cost
Per Hazard

. 350400

350,00
350.00
35Nn.00
35000
350,00
35n.00
350.00
300.00
300,00
300,00
30n.00
300400
300,00
300.00
300,00
300.00
380.00
30n,.00
300,00
300,00
300,00
30n.00
30n.00
340,00
30n,00
3¢n.00

- 30p.00

30D,00
30p,00
300,00
300.00
50000
30n.00

J0pe00 -

300,00
A0n.00
300,00
34n.00
3nn,00
300,00
300,00
300,00
500,00
350,00
350,00
350,00
350400
350,00
350,00

r Hazard

2a

0,00

ir Cost
er Crash

epair

R
P

350.00
350,00
350,00
350,00
350,00
350,00
350400
350400
200,00
300,00
300.00
300,00
300,00
300,00
300,00
300,00
300,00
200,00
300,00
300,00
300,00
300,00
300,00
300,00
300,00
300.00
300,00
300,00
300,00
200,00
300.00
300,00
300,00
300,00
300,00
300,00
A00,00
300,00
300400
300,00
300,00
300,00
300,00
300,00
350,00
350,00
350,00
350,00
350,00
350,00

Fatality

55.00
55400
55.00
55,00

5500

55,040
55400
55.00
55.00
55,00
55,00
55.00
55.00
55.00
55.00

' B5,00

55,00
55,00
55,00
55,00
55.00
55,00
55,00
55,00
B5.00
55,00
55,00
55,00
HH.00
55,00
55.00
55.00
55.00
855,00
55,00
55,00
55400
R5.00
#5,00
RS,.00
58,00
85,00
5,00
55,00
55.00
55,00
S5, 00
55,00
55,00
45,00

Reduction %

Injury
Reduction %

n
w
.
o
<

25.00
25,00
25.00
25.00
25.00
25.00
25.00
25.90
25,00
25.00
25.00
25.00
25.00
25,00
25,00
25.00
25,00

25,00

25.00
25,090
25,400
25.00
25.00
25.00
25,00
25,00
25.00
25,00
25,00
23,00
25,090
25.00
25,00
2500
25.09
2500
25,00
25,00
25,00
25.00
25.00
25,00
25,00
25,00
5,00
25,00
25,00
25.00
28,00

eduction %

D0

P
R

=15.00
-15,00
~15.00
=15%.00
"15-00
-15-00
~15%,00
-15.,00
"15-00
“15.[]0
‘15000
=15,00
-15,00
-15,00
-15.00

~15.00

~15,00
-15,00
~15,00
=15,00
"15-00
-15,00
=15,00
=15,00
-15100
=15,00
-~15,00
«15.00
~15,00
-15,00
*15'00
«15.00
-15,00
"'151”0
~18a00
«15.00D
=315.00
«15.00
=~15.00

»165,00

=15,00
-~15,.00
=-15.00
~15,00
«1%,00
«15.00
«15,00
-1%,00

Life
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Treatment

MM N P R R R R PR S PO RN NN VDN RN DR RR MR E R RN OB RN L e e e Rural/Urban

A R s s e e pe b b e G G O GID R SRS R B GO GE IO N T H 2 O OF O DERO PO R IO e e 1 G O O Area

O OLND PO B A GE D RO B b O O O G Gt O] G 02 O O O3 D OF 020F O O 08 OF G0 OF I G0 OF O Gr O OF OF D6 OF OF G O 62 O O Number of Lanes

UM UUHNNO RN O S TR HRRGED R N R P HN SN R oo e oo e Road Type

& “ . e s

UE O_lﬂ:’.l e © o 8 o+t + R k-2 e ‘-IG-J-
[1+ B 1 5o = =4 [ =4 - n [T -
[l [=BE S o @ (= o Gm L o [a 3 = | = [l anal
28 g nE 58 C 2y =N SR <3 e = 2 g
o 5 5= 5T & 5% 8% g =5 =0 20 T e
5% £8P} P2 Ps  BR  is  Ex %5 3% 25 e3 &
[=" 3 = e — [~ P T [« =1 [+~ T = I | = = Ou c.cn._ U X -y O [« Wy's"4 1
0 0 0,000008110 0,070 0.600 B,330 151,00 35n.00 0.00 350.00 FS.00 25,00 15,00 15
00 0,000016220 0,120 0.600 0,280 102,00 350400 0,00 350.00 55,00 25.00 ~15.00 15
00 0.000008110 0,120 0,600 0,280 2.00 350,00 0.00 350.00 55,00 25.00 -15.00 15
0 0 0,000000000 V.0OO00 0.0080 0,000 lo.00 350400 0.00 350,00 55,00 25.00  ~15.00 15
0 ¢ 0,000000000 0,000 0,000 UL000 67.00 35000 0.00 350.00 55,00 25.00 -=15.00 1%
0 0 0,000000000 6,000 0,000 0,000 6.00 350,00 0.00 350,00 55,00 25.00 ~15.00 15
00 0,000000000 0,000 0,000 0,000 450,00 350.00 0,00 350,00 5%,00 25.00 ~15.00 15
0 0 0,000012830 0,010 0,240 0,750 153,00 350400 0400 350,00 55,00 25,00 ~15,00 15
0 0 0,000011790 0,050 0,450 0,500 16%,00 350.00 0.00 350,00 55,00 25.00 =15.00 15
00 0,000007860 0,010 0,490 0,500 22,00 350.00 0.00 350,00 55,00 25,00 ~15,00 15
¢ 6 0,000017020 0,000 0,500 0,500 1151,60 3%50.00 0.00 350,00 55,00 25,00 w~15.,00 15
6 0 0,000000000 0,000 0,000 0,000 4,00 35N0.00 0,00 350,00 55,00 25.00 =15,00 15
0 0 0,000000000 0,000 0,060 0,000 32,00 350,00 0,00 350,00 55,00 25,00 ~15,00 15
0 0 0,000000060 0,000 G,000 U,000 1.00 350,00 0,00 350,00 55,00 25,00 w~15.00 15
G 9 0,000008120 0,000 0,500 0,500 195,00 350,00 0.00 350,00 55,00 25,00 «15.00 15
0 0 0,000017370 0,070 0,600 0,430 125,00 300,00 0,00 300,00 55,00 25,00 -15,00 15 -
00 0,000010420 0,120 0.600 0,280 184,00 30n.00 0,00 300,00 55,00 25,00 =1%.00 15
00 0,000000000 G,120 0,600 0,280 22,00 300.00 0.00 500,00 55,00 253.00 «15.00 15
¢ 0 0,000016220 0,070 0,600 0,330 zla,00 3on,00 0,00 300,00 5E,00 25,00 15,00 15
00 0,0000324%30 0.120 0,600 0,280 277.00 30000 0.00 300.00 55,00 25,00 ~19,00 15
00 0,000009270 0,120 0.600 0,280 17.00 300.00 0.00 300,00 55,00 25,00 ~15.00 15§
0 0 0,000008110,. 0,070 0,660 0,330 151,00 300400 0.00 300,00 55,00 25,00 15,00 15
00 0,000016220 0,120 G.600 0,280 102,00 200,00 0,00 300.00 55,00 25,00 ~15,00 15
0 0 0,000008110 0,120 0.600 0,280 2,00 300.00 0,00 300,00 55.00 25,00 «15.,080 15
0 0 0,000p00Y00 0,000 0,000 0,000 10.00 30n.00 ‘0.00 300,00 55,00 25,00 15,00 15
00 0,000000000: 0,000 0,000 B,000 67,00 A0¢n.00 0.00 300.00 55,00 25,00 ~15,00 15
G0 0,000000000: 0,000 0,000 ©,000 6,00 300,00 0.00 300,00 5%,00 25,00 ~15,0D 18§
0 0 0,000000000 0,000 0,000 0,000 430,00 30n,00 0,00 300,00 55,00 29,00 15,00 15
00 0,000012830 0,010 0,240 0,750 153,00 300,00 0,00 %00,00 55,00 25,00 -15,080 15
9 0 0,0000117%0 0,050 0,450 0,500 165,00 300.00 0.90 300,00 55,00 25,00 15,00 15
0 0 0,000007860° 0,010 0,490 0,500 22.00 30n.00 0.00 300,00 55,00 25,00 -1%,00 15
0 ¢ 0,000017020: 0,000 0,500 0.500 1151.00 300.00 0,00 300.00 §5.00 25.00 ~1%5.00 1%
¢ 0 0,000000000 0,000 0,000 0,000 4,00 - 300,00 06.00 300,00 55,00 25,00 -15,00 15
0 0 0,000000000 0,000 0,000 0,000 32.00 200,00 0.00 300,00 55,00 25,00 -15,00 15
00 0, 0000006090 0,000 0,000 0,000 1,00 360,00 0,00 300,00 BH,00 25,00 «1%5,00 15
00 0,0000008120- 0,000 ©,%00 0,500 195.00 30n.00 .00 200,00 55,00 25,00 15,00 15
0 1 U,000110000 0,000 0,3%% 0,60% 290,04 100,00 e lu 110,00 FH .00 UL B0 wiHL.hn 6
¢ 2 0,000014%00 0,000 0,282 0,710 52,00 106,00 0.00 110,00 nB8.00 2400 «14%4epD 8
01 0,000310000 B,012 0,216 0,770 594,00 3.00.00 0.00 110,00 8,00 24,00 ~1%.00 5
0 2 0,000240000 0,015 0,270 0,715 149,00 100.00 0,00 110,900 6,00 24,00 14,00 8
0 1 0,000017000 0,000 0,145 0,08 158,00 100,00 g.00 118.00 AB,00  2H,00 14,00 5
0 2 0,000022000 0,000 Q.230 0,770 24,00 100,00 0.00 110.00 68,00 24,00 14,00 &
¢ 1 0,000170000 0,002 0,167 0,831 215,00 100,00 0,00 110,00 0,00 24,00 ~14%,00 5
0 2 0,00012%000 0,003 0.242 0,755 24,00 100.00 D.00 110,00 68,00 29,00 ~14%,00 5
0 1% 6,000330000 0,007 0,031 0,682 707.00 T 100,00 B.00 110,00 #8.,00 24,00 ~14.00 5
0 2 0,000177000 0,025 0,420 0,555 200400 100,00 0.00 110,00 68,00 24,00 wib.p0 B
01 0,000016000 9,000 0,188 0,812 37,00 100.00 0.40Q L10.00 £8.00 24%,00 «~14%,00 &
0 2 0,000008L00 0,000 0,277 0,723 T Bl00 100,00 - 0.00 110,00 #8.00 24,00 14,80 ©
¢ 1 0,000051000 0,011 0,238 0,751 Y0.00 100.00: 0.00 110,00 68.00 24,00 wik,00 B
02 0'000027003 0,050 0,215 0,635 4,00 100.00 0.00 110.00 A8,00 24,00 -14%,00 5

T
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Treatment
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DO URURN AP HERN DR F EHHHEHANRNNRR R H S FHEH MWD DN e £ Road Type

OO0 OCOOCCOROOC M GO GONR OO e 0GR N O R M 6o P Hunber of Lanes

OCOOCC&OcCOcCGOCOOCC}OCCCOGODOCCOGOCGOCDCGCODQCODCD Rﬂad Cha‘f‘aﬂte]“,

NHENS RN ERHEPRDENENRERNMEIENFP PR ORNEVHEOHEMENPNEYR N0~ 00~ Road Feature

Proportion of
Total Accidents

0,000250000
U,000235009
g.0002q00009
g,000040000
0,000300000

0,000150¢00 |

0,000030800
0,0000L5000
0,0002350000
0,000130000
U, 000350000
0.,000335000
0,0000090%0
0,6G00009%00
¢.,000012100
0.000010000
0,000625000

.G.,000700UV00

g,006035000
0,000030000
0.000155000
u,0001020¢0
0,000010000
0.000005300
8,000047000
0.000030000
0,000086000
0,0000%0000
o.0o00000000
0,000000000
b,000004u00
U,0000U1900
0,000119000
g,000132000

0,00001350¢

.000000000
0,0000R%000
g.,000040000
0,000041500
0,000007800
0,004428000
0,000145000
0,000110000
0,0000%1000
0.000145¢00
0,0000808000
0,000034000
0,0080300600
0.001150000
0,000550000

Proportion of
Fatalities

o
.

(=]
L=
[=

0.000
g,000
b.o00C
0.000
0.000
G«000
0,000
¢.000
0,000
¢.000
v.009
¢.060
0,000
t,000
0,000
t.000
0,000
0.000
g.000
¢.000
0,000
G,000
0,000
0,000
u,0u0
0,000
o028
o,000
U,000
0,000
0,009
G,00%

Proportion of
Injuries

-
4=
o
L]

(ol v B e B B v
-
orn £ F
DO
(=R I e o=

0,270
0.142
0.,200
0.167
0.232
0,243
0,495
0,425
0,675
0,210
0,429
0.340
0.343
0,240
0,280
0.190
0.300
G.300
03900
G.200
0.280
0.200
0,250
D.000
0.000
0.300
0,300
0.300
0,320
0.2540
0.000
0.120
0,200
0,100
0,250
0,370
0,200
0,270
0,450
0.3%00
0.400
0,550
0.270
0,300

Propertion of

PDO

0,600
0,490
0,590
0,770
0.795
0.715
0,858
U.800
U.Bso
0,761
0,745
9,470
0,575
0,325
0,790
9.571
0,654
0,650
0,760
U, 720
0,810
0,700
0,700
0.700
0,800
9,720
U,H00
0,754
0.000
0,000
0,700
0,700
U,700
0,680
0,750
8.000
0,610
0,880
0,800
0,900
U,750
0,630
0,710
0,730
0,%2Y%
g.700

0,600

0,450
U,72%
0,698

Number of
Hazards

1243,00
414,00
689,00
160.00
426,00
142,00
126,00

35,00
287.00
72,00
515,00
221.00
73.00
21,00
27,00
T.00

1297,00
865,00
292,00

98,00
163,00
302.00

93,00

6200

99,00

33,00

97.00
225,00

S0.00

26,00

4,00
1.00
177.00
533,00
22,00
7-00

1786,00
Y07, 00

1102,00
269,00

T123,00

1257,00
319,00
106,00

2u35,00
643,00

1502,00
471.00

_12235.00

2160,00

Treatment Cost
Per Hazard

106n«00

“10peCD

180,00
10n.90
10n.00
100,00
100,00
10n.00
100.00
10p.00
190.00
16n.0D0
100,00
10p,00
10n,00
160,00
ido.00
100,00
100,00
10n,00
100,00
100,00
160,00
10n.00
100,00
100,00
10n,00
10n.00
10n,00
100,00

100,00

inn,no
300,00
10p,00
1dn,00
10n,00
100,00

106n,00

106,00
100,00
100,00
100,00
100,00
100,00
100,00
100,00
16n,0G0
100,00
100,00

Maint. Cost
Per Hazard

0.00
0.00
0.040
0,00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
Q.00
0,00
0.00
0.00

0,00 .

0+00

“0.00

0,00
0,00
0,00
0.0N
0,00
0,00
0,00
0.00
0,00
0.00
0.00
0,00
0.00
D00
0,00
0.00
0,00
0,00
0,00
0.00
0,00
0,00
0.00
0,00

J.00.

epair Cost
er Crash

R
P

110.00
110.00
110.00
110.00
110.00
110,00
118,00
110.60
110,00
110,00
11G.00
110.00
110,00
116.00
110,00
110.00
1190.00
110.00
116,00
110,00
110,00
110.00
110,00
11000
110,00
110,00
119,00
110,00
110.00
110,00
110,00
1100.00
119,090
110,00
110,00
110,00
110,00
110,90
110,00
110.00
119,00
110,00
110,00
110,090
110,00
110,00
110,00
110,00
110,00
110,00

Fatality
Reduction %

#8.00
~B.00
68400
GBIGD
668.00
8,00
8,00
A£8.00
f8400
AB.00
£8.00
68,00
AB,00
A8,00
~8.,00
~8,00
£8,00
~8.00
A8,00
68,00
A8.00
#8.00
£8,00
A8.00
8,00
~B.00
rB.00
8,00
68,06
AL LOG
nd.00
68,00
A8,00
60,00
nB.00
AB.00
8,00
68,00
£8,00
8,00

" RBLOD

6Ba00D0
60,00
rB,00
A8 00
6000

8,00
8,00

o
&

njury
eduction

I
R

24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24.00
24,00
24,00
24,00
24,00
24,00
24.00
24,00
24,00
24,00
2%, 00
24,00

24.00

24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,60
24,00
24,00
Zh.,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
2%,00
24.00
24,00
24,00
24,00
24,00

P
Reduction %

«14,00

«14,00
"’14000
-14,00
"1“.00
-14,00
'1“.00
-1l4,00
"'1“-00
«14%,00
~14.00
-14,00
14,00
=14.00
=14,00
~14,00
-14,00
-14,00
«14,00
=14,00
-14,00
=1%.00
~14%,00
=140
14,00
-14,00
wlboon
-14.00
-1l4,.00
»14%,00
-14,00
14,00
“14%,00
-14,00
~14,00

‘w=1h.00

~14,00
14,00
~14.00

=14,00

""1“"00
»14%,00
=14.00
"’14-00
wlha 00
""1"’:00
w1l 00
«14,00
wli G0
~14,00
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E5E8388 ZEe Er EE E8 R E3 =285 g8 . 3% =8 B3
G5 2 31 001 0,000006500 0,040 0,250 0,710 9.00 . 100,090 0.00 110,00 £8.00 24,00 -1%.00
g5 231002 0,000000000 0,000 0,000 0,000 3.00 100.400 0.00 110.00 AB.00 24,00 =~14,00
95 23 20401 0,000021000 0,000 0,100 0,900 867,00 io0n.00 D.00 110,00 £H.00 25.00 ~14.00
05 2 32 0 0 2 0,000009000 D450 0,100 0,450 403,09 100,00 0,00 110,00 68,00 24,00 =14.00
05 23 3 0 01 0,000011%00 0,040 0.250 0,710 285,00 100.00 0.00 110,00 A8.00 2%,00 ~1%.00
05 2 3 3 0 0 2 0,000007000° 0,480 0.,150.0,450 154.00 10000 0«00 - 110,00 A8.00 24%.00 =it,00
05235001 0,000210000 0,000 0,470 0,530 2896,00 100,00 0,00 - 116,00 ~8.00 24,00 «1%,00
0% 23500 2 0,000070000 0,000 0,130 0,870 1010,00 100400 0.00 110,00 68.00 25,00 =14,00
U6 1 11 3 0 1 0,000107000 6,080 0.325 0,995 117.00 3n,.00 0.00 0,00 &0,00 25,00 «20.00
06111302 0,000007200 0,000 0,385 0,615 - 13.00 30.00 D.0C D.00 FED.00 25,00 20,00
06 11 210 %1 0,000450000 0,070 0,555 0,375 Y4al3,00 30.00 0.40 0,00 50,00 25,00 20,00
66 112102 0,000275000 0,090 0,525 0,385 11153,00 3n.00 0,00 . C.00 54,00 295.00 «~20.090
06 1 12201 0,000011000 0,000 0,370 0,630 573,00 30,00 0.,008 0,00 Q.00 25,00 -20,.050
06 11220 2 0,000006A000 0,000 0,33% D,665 101.00 30,00 0.00 0,00 %0,00 259,00 20,00
66112 3 01 0,000081000 0,058 0,487 0,455 2580,00 3p.00 g.00 . 0,00 50,00 25,00 20,00
06 1 12 3 0 2 0,000051000 0,080 0.445 0,479 287.00 30.00 0.00 0.00 RG.00 25.00 -20.00
06 1 1 3101 0,000560000 0,070 0.562 0,368 184464,00 3n.00 0,00 0.00 R0.00 25.00 ~20.00
e 11 3310 2 0,000410000 0,060 0,595 0,325 52028,00 3n.00 0.00 0.00 B0.00 25,00 20,00
06 31 3 201 0,00000%500 0,000 0,290 0,710 151,00 3n,00 0.00 0.00 50,00 25,00 -20.00
B6 1L 1 3 20 2 0,000004000 0,000 0.320 0,680 27,00 3n.00 0.008 0.00 53,00 25,00 «20.00
06 1 13 3 031 0,000016300 0,000 0,542 0,458 590,00 30,00 0.00 0,00 R0.00 29.00 =20.00
66 11 3 30 2 0,000012500 0,000 0.575 D.425 66,00 3Na00 0.900 0s00 50.00 25,00 ~20.00
06 1 1 4.3 0 1 0,0601080000 0,045 0,565 0,390 274491,00 3n.00 0,08 0.00 50,00 25,00 ~20.00
06 1 1 410 2 0,001550000 0,048 0,587 0,365 424p30,00 3n.00 _0.00 0.00 50,00 25,00 «20.,00
66121301 0,000120000 0,020 0,671 0,209 258,00 3n.00 0,00 6,00 50,00 259,00 «R20.00
06 1 21 3 0 2 0,000019000 0,000 0,350 0,650 65,00 3n.00 0+00 0,00 50.00 25,00 ~20.00
061 22101 0,000510000 0,025 D.465 0,510 31936,00 30,00, G.00 0,00 50,00 25,00 «20.00
Ve 1 2 2 2 0 1 0,000019U00 0,019 D441 0,540 525.00 Fn.00 0.00 0.00 B, 00 25,00 20,00
06 1 2 2 &2 02 0,000013000 0,020 0,457 0,515 143,00 EN.00 0,00 0,00 50,00 25,00 «20,00
06 1 2 2 3 0 1 ¢,000150000 Q,005 0,478 0,520 Ag4l. 00 3n,00 0.00 0.00 %0,00 29,00 20,00
U6 1 2 2 & 0 2 0,000209000 0,007 0,403 U,510 B&0D, 00 30,00 Bytu 0,00 %w0.00 2Bh,00 «20,00
06 1 2 3 1 01 0,00009Q0000 0,038 0,477 0,485 134%308,00 3n,00 0.0C 0,00 50,60 25,00 20,00
06 1 2 3 1 0 2 0,000850000 0,051 0,494 D,455 57560,00 3n,00 0.00 0.00 50,00 25,00 ~20.00
06 123201 0,000008%00 9,000 0,525 0,475 . 307,00 30,00 0,00 ' 0,00 50.00 25,00 20,00
0 1 23202 0,000008200 0,000 0,554 Q0,446 86,00 3In.00 - 0.00 ~0.00 B0,.00 25,00 ~20.00
06 1 2 3 3 0 1 0,00001%100 0,000 0,656 0,344 413,00 30.00 0.00 0,00  ’0.00 28,00 «20.00
66 1 2 33 0 2 0,000015100 0,000 0,681 0,319 103,00 30.00 0.00 0.00 Q0,00 25,00 =20.00
06 1 24%1 01 0,002170000 6,015 0,513 0,472 330353,00 30.00 0,090 04,00 0400 25,00 ~20.00
06 %1 24 10 2 0,003600000 0,037 0,536 0,427 886502,00 3n.00 0.00 0.00 ®0,00 25,00 20,00
96 1 31 35 0 1 0,000013000 0,000 0,650 0,350 118,00 An.00 0,00 ' 0.00 KG,00 25.00 «20.00
06 3 31 3 0 2 0,000003750 0,000 0,300 0,700 39,00 3n.00 6.00 0,00 50,00 25.00 =20.00
g6 1 3 21 0 1 0,0003%9000 0,019 0,465 0,920 12240,00 3n.00 0.00 0.00 50,00 25,00 «20,00
661 321 ¢ 2 0,000645000 0,030 0,482 0,488 2265%8,00 30.00 0.00 0.00 000 29,00 ~20.00
06 1 3 22 0 1 0,0000071%0 0,028 0,66% 0,307 347.00 3n.00 0.00 0,00 3000 25.00 ~20.00
06 L 3y 2 20 2 0,000012600 0,059 0,668 0,277 258,00 0,00 DLCO 0.00 BOL00 25,00 =20,00
06 1 3 2 3 0 ) 0,000014200 0,000 0,375 0,625 1183.00 30,00 0,00 0,00 50.00 25,00 «20,.00
b6 13 2 3.0 2 g,000025100 0,000 0,400 U,600 395,00 30,00 0.00 0.00 . wO,00 25,00 «20,00
06 1 3 g 101 0,000300000 9,051 0,429 0,520 25189,00 3n.00 . 0.00 0.00 "0,00 25,00 -20,00
6 1 3% o2

0.000490000 0,081 0.429 0,540 BBTOY,00 30400 0.00 .00 5000 25,00 ~20.00
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Treatment
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Proportion of
Total Accidents

0,000003900
0,000006500
0,000000510
0,000000900
0,000a871000
0,001810000
0,000013000.
0,000000000
0,000012500
0,000021500
0D,000055000
0,000000000
0,000850000
06,000275000
0,000017500
0,000010000
0.000061000
G.0n0029000
0.00060A5000
0.003022000
0,002400000
0.001550000
0,000000000
0,000000000
0,000031000
0,000034000
C,000011U00
0,00001%500
0,000450000
0,000500000
0,000107000
0.000007200
0,000456GU00
0,000275000
0.000011000
0,000006000
g,000081000
0,000051000
0,0005580000
U,0004810U09
G,0060095%00
0,000004000
0,000016300
0,000012500
¢,001080000
6,001550000
0,000120000
0,000019000
D,00053100060
0.,000350000

Proportion of
Fatalities

0
0,000
0,000
0,000
0,004
0.628
0,000
0,000
0,000
0.060
0,000
0,000
0,010
0,015
0,000
0,000
0,000
0,000
0.000
0,000
0,015
6,010
0.000
0,000
0,000
0,000
0,000
0,000
0,020
0,000
0,080
0.000
0,070
0,090
0,000
0,000
0,058
0,080
0,070
V.00
0,000
0,000
0,000
0.000
0,045
0,048
0,020
0,000
0,025
0,035

-
=
o
(=3

Proportion of

(o]
.
[
(£}
% In

0,140
0.380
0.400
0435
0.444
0,500
0.000
0.300
0,150
D.600
0.000
0,540
0,535
¢.500
0.300
0,240
G.800
0,600
0.550
0.525
0,565
0.000
0.000
D.680
0.250
p.65¢0
0,350
0,480
0LU50
0,325
0,385
0.555
0,325
0,370
0.335
0,487
0,445
0,662
0,595
0,290
0.320
0.542
0,575
0,565
0.587
0,671
0,350
0,465
04870

juries

Proportion of

g

b.a70
0.860
0.629
0,600
0,961
0,528

D500

0,000
UG.700
0.850
0,500
0,000
0.450
0,450
0,580
0,700
0.760
0,200
0.500
0,450
0.%60
0.425
0,000
Q.,000
u,32¢0
0,750
0.3580
9,650
G.500
0,530
0,595
0,615
0,375
0,585
0,630
0.668
V. 4559
0.475
0,368
0,325
0,710
0,680
0,458
0,425
0,390
0,365
0.309
0,650
t,530
0,495

i8.00
182085.00
546254,00
3.00
5265,00
1210,00
6690.00
1£29.00
130554,00
23040,00
122,00
41,00
049,00
1870400
9225,00
2870.00
169060.00
2983%.00
4'00

1.00
2578.,00
1201.60
1757400
984,00
53429,00
17926,00
1L7,00
13,00
4613,00

11153 .00

573.00
101,00
2580,00
287,00
184464 ,00
852p28,00
191,00
27,00
590,00
66,00
274491,00
424830,00
238,00
65,00
3193%6,00
106%%,00

reatment Cost
er Hazard

T
P

3n.00
30.00
3n.00
30.00
3n,00
30,00
3n.00
3n.00
3n.00
30.00
3n,00
3n.00
3n.00
3n.00
30,00
3n,00
30.00
30.00
30,00
3n.00
30.00
30,00
3n.00
30.00
30,00
3n. 00
%0400
30,00

30,00 °

30,00
60,00
€0.,00
6N.00
&D.00
60,00
Gh.00
60,00
60,00
60,00
&n.00
an, 00
60,00
60,00
&n.00
60,00
60,00
6n.C0
6n,00
6. 00
60400

Maint. Cost
-Per Hazard

0,80

.00

oo ooco Repair Cost

Per Crash

- o
(= =
o O

oo o
oo o

0.00

2,00

C.00
0.00
0.00
0.C0
G.00
0,00
0.00
0,00
0.00
0.00
0,00
D.00
0.00
¢.00
0.00
0.00
8,00
¢.00
0.00
0400
0,00
0,00
0,00
0.,q0
0.00
0.00
0.400
0400
0.00
0,00
0.00
0.00
U.00
0.00
0.00
0,00
0.00
0.00
0,00
0,00
0,00
0,00
U.00

Reduction %

Fatality

50,00
S0.00
%0.00
s0.00
50,00
50.00
%50.00
50,00
50.00
50.00
50.00
50,00
50,00
50,00
50,00
50,00
50,00
50.00
50.00
R0.00
50.00
50,00
50.00
50,00
50,00
50,00
50,00
50,00
50,09
50,00
50,00
50,00
50,00
50,00
50.00
50,80
50400
50,00
50,00
HRG.00
50,00
50,00
50,00
RC.00
50,00
50,00
50,00
50.00
80,00
50400

Injury
Reduction %

25.00
25,00
25.00
25,00
25.00
25.00
25.00
25,00
25,00
25.00
25,00
2%.00
25,00
25.00
25.00
25,00
25.0¢0
25,00
25,00
25,00
25,00
25,00
25.00
25,00
25,00
25,00
25400
25,00
25.00
25,00
25,00
25.00
25.00
25,00
25.00
25.00
25,00
25.00
25400
2%.00
25.00
25.00
25.00
25,00
25,00
25,00
25,00
25,00
25,00

P
Reduction %

20,00
~20400
-20.,00
=20.00
-20.00
~20,00
~20.00
~20.00
~20.00
-20.00
~20.00
w20,00
-20,00
=20.00
~20,060
=~20.00
«20.,00
-20.00
w20,00
-20.00
=20,00
«20,00
20,00
~20.00
=20.00
-20,00
=20,00
-20,00
~-20,00

20,00

~20,00
-20.00
~20.00

~20.00

-20,00
~20,00
«20.00
20,00
«20.00
«20.,00
~20.,00
-20.,00
w20,00
=20.00
=20,00
20,00
«20.00
~20.00
20,00
w20.G0

Life

ervice

S
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Treatment
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GO WEOIRUNMA VRN RS R R WHWEHEORHEHE BN N UWDNNDDORD NN DR Arag

GO MO HE RO GO MR D FO GO0 NN DM E G 0eo oo h o Road Type
oD OO C OO SO S OO DO HFPWHHNUNHRPHENOHE OO EEMON oo Norber of Lanes

O O CC OO O CCO G Co OO OO0 0ROCOCoOTCoCCcoCcoCcucococaeacc oo Read Character.

MR RO HROARMUHCHR SRR RODHE RSO RDM RN RO PO RD M0~ RN -0 e Rogd Feature

Proportion of
Total Accidents

0.000019000
0,000013000
0,000150000
0,000105000
0,000890000
0,0008500Q0
0,600008100
0,00000R200
g,00001510¢0
0,000015100
0.002170000
0,00356000C0
¢,000013000
0.00G00L750
0.000359000
0,000645000
D,000007150
0,000012800
G.Cc00014%200
g.0C002%100
0D,000300000
0,000490000
G.,0000U3300
0,0000056500
0,0000005%10
0.000000900
G.00UGTI0OD
0,001810000
0,000013000
0,000600000
t,000012500
6,000021500
0,.000065000
0,0000U0000

0,000850000

0.000275000
0.,000017500
0,00001QU00
0.000061000
0,000029000
0000065000
0.000022000
0.002400000
0.,003550000
G.000000000
0.000000000
0,000031000
0.,000034000
0,000013000
0,000015500

Proportion of
Fatalities

0.019
0,028
0.005
0.007
0,038
0,051
8,000
0.000
4.000
0,000
0,015
0,037
0,000
Q.000
0,015
0,030
0.028
0,055
0,000
0,000
0,051
0,031
9,000
n,o000
0.000
0,000
0,004
0,028
0,000
0,000
0,008
0,000
0,000
0,000
g.010
0,015
U,000
d.,000
v.000
0,000
0,000
0.015
0,019
0,000
Q.000
0,000
0,000
0,000
0,000

roportion of

0,240
0.800
0.600
0,550
0,52%
0,565
0,000
0,600
0.680
0,250
0,650
9,350

Proportion of

mber of
azards

=
b =)
525,00

198,00

344%1,00
860,00
134308,00
57560,00
307,00
86,00
413,00
103,00
330353,00
B86902,00
113,00
Sg3,00
12200,00
2265%8,00
387,00
258,00
1183,00
395,00
25180,00
58754, 00
125,00
84,00
50.00
is.00
182085,00
546254 ,00
8,00

3,00
5265%,01

1210,00 .

6690,00
1629,00
130554, 00
23p04%0,00
122,00
41,00
7049,00
1870,00
922%,00
2870.090
169060,00
29635,00

4400

l1.00

R578,09

1201.00
1757.00
934,00

reatment Cost
er Hazard

T
p

an. 00
&6N.00
650400
en,00
60«00
B0,00
60,00
60,00
60400
60,00
60,00
60,00
60,00
&6n,00
60,00
60,00
60,00
60400
60,00
60,00
GN.CD
60,00
6N, 00
an.00
60,00
61,00
6060
6N, 00
60,00
an, 00
60,00
BN.C0
6N.00
60,00
&n,00
a6n, 00
60,00
6000
6000
HNe B0
60,00
Ry
&0 .00

BIHERNY

6000
60,00
60,00

60.00

60,00
60,00

Per Hazard

G.00
.00

0,00

g.00
C.00
.40
0,00
0.0D0
.00
0400
0,00
0,00
G400

Repair Cost
Per Crash

oo
. @
(= ]
oo

0.00
0.00
0.00
0,080
0,00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0,00
0,00
Q.00
Q.00
9,00
0.00
0.00
0.00
0.00
9,00
0.00
0.0Q0
0.00
0,00
0,00
0,00

0.00

0.00
0.00
0.00
Q.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Fatality
Reduction %

50,00
50400
50,00
R0.00
50,00
50.00
50400
50.00
50.00
R0.00
50.00
50.00
50.00
50,00
Rl.0D
50.00
50.00
50,00
50,00
50,00
50400
50,00
50400
50,00
50,090
50,00
50.00
50,00
50.00
50,00
50,00
50,00
50.00
50.00
50,00
50,00
BG,00
50.00
50.00
RD.00
50400
50.00
%000
50.00
50,00
K0,00
50.00
%0.00
50,00

50.00

Tnjury
Reduction %

25.00
25.00

- 25.00

25,00
25,00
295.00
25,00
25.00
25,00
25,00
25,00
25.00
25,00
2%,00
25,00
25,00
25,00
25,00
25,00
25.00
25.00
25,00
25.00
25,00
25,00
25.00
25,00
25,00
25,00
25,00
256,00
23.00
25,00
25,00
25,00
25,00
2N, U0
25.00
25.00
25.00
25,00
25,00
2%.00
25,00
25,00
25,00
25.00
25,00
25.00
29,00

P
Reduction %

Do
d

20,00
-20.00
~20.00
=20,00
=20.,90
-20400
=20.,00C
~20400
w20.,00
-20.00
«20,00
=20,00
*20000
-20.00

20,00

=20,0G0
-20.00
«20.00
=20,00
~20.00
-20.00
~20.00
~20.00
-20,00
«20.00
-20.00
«20,00
20,00
~20,00
-20.00
-20.00
~20.00
-20.00
-20,00
-20.00
«20.00
20,00
'20'00
~20.00
-20,00
20,00
«20,00
-20.,00
20,00
"20'0(}
«20.00

w2000

20,00
~20,00
20,00

Service Life

6-v




Treatment

B et e et b e B e b b g b O TO PRI NG N0 RO RO DO DO MO PO DD 1 b e b R S b g A B R B B P e e e e e o o RUTAT/Urban

(MR R s e P RGO N N0 F s ot L OIO G0 O IR NI PO M PN R i b 1 b s e s e o ol ATEA

MANNFFEC NGRSO N GO NN FHONR RO SRR £ menone oo Road Type

RO R AN HFHNE FCOCC O OCO0COC O MNP HMNHEWH B RPN WS W s e oo o Number of Lanes

R -E RN - R-N-R- Rl R BN R I W N I = R B o I e e e e = I e e W R RN e = R R I ) Road Character.

OO DO O OCCoOr 0 COoMODPo0EDOCODOQUDooooooonooo en» Road Feature

roportion of
otal Accidents

P
T

0,000450000
¢,000%00000
g,0p0C22800
0,000004000
0,000000008
0.co0000000

0,000008000°

g.000000000
0,800000000
0,000007700

Q.008022800

0,000022800
0.00Q0000000
6,000022800
0.000005800
b,00000¢000
0.,000601250
0.000015400
0.000010300
0.0000228¢00
0,000000000
0,000Q001240
0,000000000
0.,000000000
0,000000009
Q,000000000
0,300000000
0,600000000
0,000000000
0,0000192¢0
0,000021500
0,000029600
0,0009C84%60
0.000034300
0,0000060U00
0,000000000
g,600007300
g,000000000
0.000022800
0,00000%000
0.o00000000
0,000000000
0,600008000
0,000000G000
0.,000000000

U.,000007700

0,000022800
¢,0006022800
0,000000000

Proportion of
Fatalities

Proportiion of
Injuries

0.480
0.450
0. 465
0,500
0.000
0,000
G.500
0.000
0,000
0.500
0.350
¢.500
0000
0.500
0.500
0.000
0,470
0.500
0+650
0.200
0,000
0.470
g.,000
0.000
0,000
0.000
0.0G0
0,000
g.000
0,550
0.300
0.600
0,600
0.450
0,000
0.000
0,900
0,000
0,465
0,000
0,000
0.500
2,000
0,000
0,500
04350
0,500
0,000
0,500

Proportion of

PDO

0,500
0,550
0,485
0.480
0,000
0,000
‘0,480
0,000
0,009
0.470
0,200
0,500
DeG0O
0,500
0,580
u,000
0,500
0,500
0350
0.600
u.u00
0,500
b.000
0,000
0,000
0,000
0,000
g,000
0,000
0,450
B.n00
0,300
G,300
0,550
4,000
3,060
U, Bty
UyGOou
0,485
D 44E0
0,000
0,000
0,480
0.000
c,000
0,470
0,200
C.5G0
0,000

=1

G,500

umber of
azards

N
H

53429,00
17996,.,00
69,00
16.00
5,00
13.00
lo.00
S5.00
1.00
23,00
112,00
90,00
29.00
78.00
H1.00
3,00
6.00
99,00
111.00¢
la.400
6.00
19,00
26,00
3,00
2,00
126,00
B.00
22,00
8,00
~999999,99
225,00
iT4,00

- H2.00
«399999 ,99
18,00
21.00
Ho.00
«999999,99
69,00

16,006

5,00
13.00
10.00

5,00

l.00
23.00

112,00
90,00
29,00
78,00

Treatment Cost
Per Hazard

6000n.00
£000.00
600n,00

£000,00,

600n,00
£001,00
600n,00
£000,00
6000,.90
6000.00
604n,00
6000.00
H000,40
6000,00
1.2000,00
24000,00
12000,00
12000, 00
24000,00
12000,00
12000,00

"2400n.00

120G6n.00
24000,00
1200n.00
12000,00

er Hazard

0.00

0.00

0.00

0,00

Per Crash

-
<
[=]

o o Repair Cost

« 00
250.00
2350.00
250.00
350.00
350,00
350490
350400
350400
350,00
350,00
35050
350400
350.00
350,00
350,00
350,00
380400
As0.00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00
350,00

350,00

350,00
350,00
350,00
580,00
350,00
A0949,00
350,00
500,00
540,00
500,00
500,00
500,00
500,00
500,09
500.00
500,00

500,00

500,090
500,00

Fatajity
Reduction %

50,00
50.00
60+00
0,00
A0.00
A0.00
&0,00
60,00
A0, 00
A0,00
r0.00
0,00
A0+00
A0.0C0
A0.00
60.00
70,00
A0.00
60«00
A0, 00
A0.00
A0.00
0,00
A0.00
A0.00
A0,00
H0,00
0,00
0,00
A0.00
£0.00
»0,00

" A0,00

0,00
AL O0
a0.00
Fill e 1)
RO 00
75,00
75,00
75,00

© 75,00

75.00
75.00
75.00
75,00
75400
75.00
75,00
75.00

Injury
Reduction %

25,00
25,00
40,00
40,00
kg,.00
40,00
46,00
40,00
40,00
40,00
40,00
40,00
40.00
40,00
40,00
50,00
40,00
40,00
Yn.00
40,00
40,00
40,00
40.00
40,048
%0.00
40,00
4G ,00
40,00
Yo,00
%0400
Y0, 00
4g,00
40,00
40,00
0,00
40,00
e 0N
40,00
60,00
a0,00
60400
60,00
60,00
én, 00
60,00
60,00
60,00
60,00
60.00
60,00

Reductien %

P

~20,00

=20,00
-150000
-150,00
-150.00
«150.00
'150.00
~150.00
-150.00
~150.00
-150,00
~190.00
=150.00
«1%0,.,00
~150,00
~1%50.00
-150.00
"'150000
-150.00
~150.00
~150.00
-150.,00
'150-00
~150,00
=150.00
~150.00
=150,00
~150,00
~1%0.00
-150,00
~150.00
'150!00
~150,00
=150,00
~150.00
“150,00
»150.00
~300.,00
w300.00
-300.00
~300,00
«300,00
~300.,00
»300.00
300,00
«300.00
*300!00
=-300,00
~300.00

ice Life

ervice

o
co S

20
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Treatment
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(R RO A RN H P GIOI G RO R [0 it S (ORI O T o LTI TO S LI DI PO LRI o Ol O GRS PO R0 = . i i 0 Road Type

wv s ﬂ +

g5 4G . u . @ "
=0 oW o a = o o =2 - ¥R ak % Y
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LE® 24 e g, 8 s vy 35 3% > 5 5 5 -
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53 3 26 £ 2% 28 Ea 25 P g WO C 9 2%
Z e o o Lo =g Y W =3 [y = 0. o 8. oo vt OF a o [
1 00 0,000005800 0,020 0.500 0.480 %1.00 2400n.00 .00 500,00 75.00 ‘60,00 «300,00 10
2 00 0,00000000C 0,000 0,000 ©,000 3,00 12000.00 0.+00 500.00 75.00 60,00 =300.00 10
3 00 0,000001250 0,030 0.470 (.500 A.00 1200n,00 0.00 “00.00 T5.00 60,00 =300,00 10
1 00 0,000015400 0,000 0,500 0,500 99,00 24%000.00 0,00 500,00 75.00 60,00 -300,060 1€
4 0 0 0,000010300 0,000 0,650 0,350 111,00 1200n.00 0,00 500400 75,00 60,00 «300,00 10
1 00 0,000022800 0,200 0,200 C,600 18.00 24000,00 G.0D 500,00 75.00 . 60,00 ~3%00,00 10
2 00 0,000000000 0,000 0,000 0,000 6.00 1200n,00 0.00 - 500.00 75,00 60,00 «300,00 10
500 0,000001%40 0,030 D470 C.500 19,00 12060n.00 0.00 500,00 75.00 60,00 «%00,00 10
1060 0,000000000 0,009 0,000 0,000 26.00 2%00n.00 0,00 500,00 75.00 60,00 =300,00 10
200 0,000000000 0,000 0,000 0,000 .00 12000,00 0,00 500.00 75,00 60,00 -«300,00 10
300 0,000600000 0,000 0,000 0,000 2,00 120C0n.00 0.00 500.00 75.00 60.00 300,00 10
1006 0,000000000 66,000 0,000 0,000 126,00 24g00a,00 0,00 500,40 75.00 60,00 ~380,00 10
© 0 0 g,000000000 0,000 0,000 0,000 6,00 1200n,00 0,00 500,00 75.00 60,00 ~30D,00 10
¢ 00 0,000000000 0,000 0,000 O,000 22,00 168&8n,00 0,00 500,00 75,00 60,00 -300,00 10
000 0,000000000 0,000 0,000 0,000 8,00 16%An0,00 0.00 500,00 75,00 60,00 «300,00 10
000 0,000019200 0,000 0,550 0,450 »999999,92 16580,00 0.00 500,00 75,00 60,00 -300,.00 10
0 00 0,000021500 0,200 0.300 0,500 225,00 12000,00 0,00 500,00 75.00 60.00 ~300,00 10
¢ 00 0,000029600 0,100 B,600 0,300 174,00 1658n,00 0,00 500,00 75.00 60,00 -300,00 10
900 0,000006%60 0,100 0,600 0,300 42,00 1656n,00 0,00 500,00 75,00 60,00 ~300,00 10
00 0 0,00003%300 0,000 0,450 0,550 =99%999,99 16580,00 0,00 00,00 75.00 60,00 =3U0,00 10
¢ 6 0 o,000000000 0,000 0,000 0,000 ig,00 12000.00 0,00 500,00 75.+00 60,00 =-300,00 10
¢ 00 0,000000000 0,000 0,000 0,000 21,00 1658n,00 0,00 500,00 75.00 60,00 «300,00 10
0 006 0,000007300 0,000 0,500 0,500 8,00 1658p,00 0,00 500.00 T5.08 &0,00 -30Q,00 16
g 006 g,000000Q000 0,000 0,000 0,000 «999999,99 16%80,00 . 0,00 500,00 15.00 60,00 -300,00 10
300 o,000022800 0,050 0,465 0,485 69,00 5000.00 0,00 800,00 75,00 60,00 -300,00 10
100 0,000004000 0,020 0.500 0,480 le.068 10000.00 0,00 800,00 75.00 60,00 -300,00 10
2 0 0 ¢,000000000 0,000 0,000 0,U00 5.00 500n,00 0,00 800,00 75.00 60,00 =390,00 10
3 0 0 9,000000000 0,000 0,000 0,000 13,00 5000,00- 0,00 800,00 75,00 0 60,00 -300,00 10
10 6 0,0000068000 0,080 0,%00 0,490 10,00 100Q0,80 000 BaQ,. 00 THL 00 Go,00 =-500,00 140
20 0 0,000000000 0,000 0,000 0,000 5,00 5000.,00 0,00 600,00 75,00 G0,NO A0, 00 1D
3 0 0 9g,0000000C0 §,000 0,000 0,000 1,00 000,00 06,00 800.00 75.00 60,00 =3L0,00 10
100 0,000007700 0,050 0,500 0,470 28,00 10p0p,00 a.00 #0000 TH, 0D GO U0 500,00 30
30 0 p,0000220800 0,4%0 0,3%0 0,200 112.00 500n,00 0,00 800,00 76,00 60,00 »300,00 10
100 0,000022800 C,000 0,500 0,500 90,00 1000n,00 0,00 800,00 75,00 60,00 -309,00 10
2 0 0 0,000000U00 0,000 0L000 V,LU0D 29,00 000,00 0,00 Bu0.o0 75,00 60,00 -30n,00 10
300 0,000022800 0,060 0,500 0,500 Ta.00 500n,00 0,00 800,00 75.00 60,00 300,00 10
100 0,000005%0800 0,020 0,500 0,480 41,00 30000,00 0.C0 B0, 0N 75,090 60,00 ~300,00 10
¢ 00 g,000000000 U,000 0,000 V,000 3,00 5600.00 G400 800.00 75,008 60,00 ~300.00 10
%00 0Q0,000001250 0,030 D,470 0,500 6.00 5000,00 0.00 800,00 75400 60,00 ~300,00 10
100 0.0000154%00 0,000 0.500 0,500 99,00 10000.00 0,00 800,00 75.00 60,00 «300,00 190
300 0,000010300 0,000 0,650 0,350 111,00 5000.00 0.00 800,00 75,00 60,00 ~«300,00 10
100 0,000022800 0,200 0.200 0,600 la.00 1000n0.080 0.00 804,00 75,00 60,00 «300,00 10
2 0 0 0,000000800 0,000 0,060 0,000 6,00 500n.00 - 0.08 8600.00 T75.00 60,00 «300,00 10
300 0,000001940 0,030 0,470 0,500 15,00 5000,00 0.00 800,00 75,00 60,00 ~300,00 10
1 0 0 0,000000000 0,000 0,000 0,000 26,00 10000,00 0,00 800,00 75,00 60,00 «300,00 10
2 90 0 0,000000600 0,000 9,000 U,000 3,00 BONN.00 0400 400.00 TEL,00 60.080 300,00 10 ¥=
3 00 0,000000000 0,000 0,000 0,000 2,00 500n,00 0.00 800.+00 T5.00 60,00 »300.,00 10 -
100 o,000000000 0,000 G000 U,000 126,00 1000p,00 0.00 800,00 5,00 60,00 -300,00 10
000 0,000000000-0,000 0,000 0,000 6,00 5000.,00 0,00 600,00 78,00 60,00 «3%00,00 10
0G0 0,000009000 0,000 G000 0,000 22,00 6910.00 0.00 800,00 75,00 60,00 »300,00 10




Treatment

PEHR MR MNR OO RN MR E B PR R R M R R e R d e RN e e R R e oo DN Rural/Urban

Area

MO R HNH IR EENH FRUGRNO - S HMHDON M TN G TG0 W o0 o Road Type

MO bh R4 B CF 0 O IR AP RO N ph bk e b 58 (LGE Q8 OT D8 G OIS A RO AD NG DO RI NG b bt b bt B3 4 e O O G GE D NS PO RO e

NN O OO O OO OO HENNRLBLNH HRUNH WU RGRFEODRWoococcoc oo o Number of Lanes

Road Character.

locoocooooocccococococnOoBOCDOOoCoODUOCcoBDE0ocoocnecocnooo Read Feature

Proportion of
Total Accidents

0,000000000
0,000019200
0.0000621500
0,000029600
0,000006%60

0,000034%00.

0,000000UQ0
a,0000000080
0,000007300
0,000000000
0,000022800
0,000004000
0,000000000
0.0000G0000
0,000008000
0,000000000
g.0000000D00
0,000007700
0,060022800
p,000022800
0,.000Q0000D
0,000022800
0,06000%800
0,000000000
0.00000125¢
0.000015400
0,000010300
0.000022800
0,000000000
0,000001940
0,000000C00
0,000000000
0,000000800
0,000000000
g,00000Q000
G.000000000
0,000000000
G.000012200
0,000021500
0.0uD0P9600
0,U00006H60
¢,000024300
0,0000000G0
0,000000000
0,000007300
0,000000000
0,000022800
0,000013100
0,000003400
0,000021700

Proportion of
Fatalities

o.o00
0.000
0.200
6,160
0,100
G.000
0,000
0,000
G,0UD
0.000
0,050
0.020
u.000
0,000
0,020
0,000
0.c00
0,030
0.450
0.000
0.000
0.000
0.020
J.000
0,030
0.0U0
0.000
g.200
0,000
0,030
¢.000
0.000
g0.000
Q.,n00
0,000
t,o000
U.000
G000
0.200
G.100
0,100
0.000
0,000
0.000
0.000
0,000
0.020
8,100
0,100
0,140

Proportion of
Injuries

0,450

0.000
0.000
0.500
0,000
0 465
0.500
0,000
0,000
0.500
0.000
0.000
0,500
0,350
0,500
0,060
0.500
0.500
¢.000
0,470
0.500
0,650
t.200
0,600
0,470
0,000
0,000
0.000
0,000
0,000
0,000
0,000
0,550
0,300
0,600
0.600
0,450
0,000
0,000
0.500
0,000
0,480
0,600
0,600
0,560

Proportion of

g

0,000
0.450
0,500
0.300
0.300
0,550
0,000
0,000
0.500
0.000
0,485
0,480
0,000
0,000
C.4B0
0.000
0,000
C.470
0.200
0,500
U,000

0,500

0,480
0,000
0,500
0,500
8,350
0.600
¢,000
0,500
0,009
g.va0
0.000
0,000
0,000

0,000

u,000
0,450
0,500
0,300
u,300
0,550
u.0c0
D,000
0.500
0,000
0,500
0,300
0,500
0,300

Number of
Hazards

a,n0

» 399999 ,99
225,00
174,00
42,00
-999999,99
18,00

- 21.00
8,00
«999999 ,99
69,00
16,00

5.00

13,00
lg,00

5.00

1.00

23,00
1lz.00
90,00
29.00
78,00
41,00

3.00

6,00

99,00
111,00
13,00

6,00

19,00
26,00

3,00

2.00
126,00
H.00

22,00

8.00
«999999 ,99
174,00
42.00
«959999,99
la,00
21,00

8.00.

«9999%99,99
345,00

7400

1.00

56,00

reatwent Cost
er Hazard

T
P

691n.00
691n.00
5C00.00
£910.00
6910.00
691n.00
5000400
6910.00
6910.00
£210.00
8500, 00
17000.00
4500,00
8500.,00

.17000,00

8500n,00
850n.00
17000,08
850n.00
17000,00
8500.00
8500,00
17000.00
560,00
8500,00
17400,00
.8500,00
17080,00
A500,09
8500,.,00

17009,00

450n,00
500,00
1700n.00
8500,00
11750.00
11van,.o0u
117%0,00
84500,00
117%0,00
11750,00
1175n,.00
8500,00
11750, 00
11750,00
11750.00
12060,00
12000,00

12000.00°

12000.,00

Maint. Cost
Per Hazard

T 0.00

0.00
C.00

0,00

0,00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
Gt
0.00
0.00
0.00
000
0,00
0.00
0.00
0.00

L0400

0,00
0,00
0,00
0.00

Repair Cost
Per Crash

800,00
800.00
800,00
804,00
800,400
800.090
800,00
800400
800.40
800.00
700,00
700.00
700.00
700.00
700,00

700,00

700.00
700,00
700,00
700,00
T00.00
T708.00
700,00
700.00
700,00
700.00
70000
700,00
700.00
700.00
700.00
T00.00
700.00
700,00
T00.00
700.00
Tav.04
700,80
700,00
T00.00
700,80
700,00
T00,00
700,00
700,00
700.00
350,00
350,00
350,00
350,00

atality
eduction %

£
R

7500
75000
15,00
75.00
75.00
75.00
75.00
75.00
75.00
7500
75.00
15.00
75.00
75,00
75.00
75.00
75.00
15.00
75,00
75.00
75.00
75.00
75,00
75.00
75.00
75,00
T5.00
78,00
75,00
75,00
75,00
75.00
75,00
75,00
75.00
7S5.00
TH Y
TH 00
75,00
TH,00
75,00
75,00
75.00
75,00
75,00
75,00
A0.00
«0,00
A0.00

#0.00

njury
eduction %

1
R

%0.00
60,80
60,00
£0.00
60,00
60‘00
60,00
£0.00
60,00
60,00
60,00
60,00
60.00

- 60,00

60,00
60,00
60.00
60,00
60,00
60,00
60.00
60,00
60,00
650,00
60,00
£0.00
60,00
60,00
60,00
60,040
60,00
60,00

60.00

60,00
€0,00
60.00
GO
60,08
60,00
50,00
60,00
60,00
650,00
60,00
60,00
60,00
40,00
40400
40,00
40,00

eduction %

PDO
Red

~3090,00
=300,00
«-%300,00
-300,00
~300,00
=-%00,00
~300.00
-300.,00
"300000
~300,00
-300,.00
-30C.00
~3U0.00
~300,00
»300,00
~300,00
~300,00
-300,00
"300000
-300.00
-300,00
~200,00
“300.00
«300.,00
~300,00
300,00
«300400
"300.00
-300,00
-300,00
"300000
~300,00
=-300.00
~-300,00
300,00
»300.00
LR I
“300,00
~300.00
-300G,00
~300.00
~%00,00
=~200.00
300,00
~300.00
«300,80
=150,00
-ISUoOQ
“150.00
«150,00

Service Life

Ly




Treatment

B ek e e e e D B g f e R g e b ek et b bh BA ek A b et b b feb b b bk bl g B e b e b B e e e o e Rural/Urban

ek gk s pE B et R bk el S e b R e A S e GO IO RO TO B PR e OE O GO A A R s GO NI O O A NN YD Area
M GEENNNNNRON DO R M HORD RN RN WA NS RON - on s oin Road Type

PR RS B2 e 1 OE OROF R TO I B0 2 1 OF O O ER 7 OF LR DY 00 08 OF GF 08 G5 O 9 O O3 O3 O G4 08 04 OV 08 B K 4 G O O 7 0 o8 el umber of Lanes

NN EP RPN ERNRR Y N MO COOOoCCeonDDoOcobLocouDoocoooaeooo oo o Road Character.

N rORFRONFORFRORNPEPCoDOCCODCOoOOoo oo oo Doo oo oo o Rpad Feature

Proportiaon of
Total Accidents

0,000022200
0,0000000C0
0,000006960
¢,000000000
0,000000000
0,000022800
0,000013100
0,000003400
0,000021700
0,000022200
¢,000000000
0,000006900
0,000000000
0,0000060000
0.000022800
0,000013300
0,000003400
0,000021700
0,000022200
4,000000000
0,000006900
0,000060000
0,000000000
0,000022800
0,000013100
0,000003400
0,000021700
0,000022200
0,000000000
0,000006900
0,000000000
0,000000000
0,0000G0000
6,000000000
0.0000006000
0,000072000
0,000310000
0,000210000
0,0060U7600
0,000027500
0,000020500
0.000038500
0.000058500
0,000042000
G.0000680000
0,000220000
0,0001750600
0,000000000
0,000017500
0,000015000

Proportion of
rataiities

oM

L Y o }
oo

0,000
0,000
¢,000
0,000
0,050
0,005
6,020
G.000
0,000
0,000
G.000
0,010
8,050
g,000
0.020
0,062
g,000
0,000
0,000

Proportion of
Injuries

[==]
-

F
(=]
(=]

Proportion of

umber of
azards

N
H

39,00
1.00
55,00
8,00
1.00
34,00
7.00
1.00
55,00
39,00
1.080
55,00
8.00
1.00
34,00
7«00
1,00
856,00
39,00
1,00
85,00
8,00
1,00
34,00
7,00
1,00
56,00
39,00
1.00
55,00
8,00
1,00
6,00
0,00

T 0,00
351,00
16549,00
4137,00
182.00
876,00
155,00
64,00
324,08
34,00

7236,00.
1 29629,00

8357.,00
51,00
229,00
40,00

Treatment Cost
Per Hazard

12000.00

T12000.00

12000.00
12000,00
1200n,80
24000.00
2400n.00
24000,00
2400n,00
24000,00
2400n,00
240600,00
2400n,00
24000,00
10000,00
1000n,G0
10000,00
10000,00
1000np,.00
100Gn,00
10000,00
1000n,00
100Cn.00
i7000,00
17000,00
17000.,00
17000.00
17000,00
1700n,00
17000.00
17000,00
17000,00

3n.00

26,00

34,00

36,00

36.00

36.00

3e.00

deu00

3700

3e.00

26400

36400

3a.00

36,00
3g4.00

36,00

3r.00
dee00

Per Hazard

Repair Cost
Per Crash

550.00

350.00
35¢.00
350,00
350,00
500,00
500,00
580.00
500,00
500,00
500,00
500,00
500,00
500,00
800,00

" 800400

800,00
800,00
800,00
8n00.00
800.00
800,00
£00.00
700,00
700,00
700.00
700,00
700,00
700,00
700,00
700,00
700,00
250,00
250.00
250.00
250,00
250,00
250,00
250,00
250,00
250,00

250,00

250440
250,00
250,00
250,00
250,00

250,00

250,00
250,400

atality
Reduction %

F

20,00
30,00

. 30.00

30,00
30,00
30,00

Injury

40,00

50.060
40.00
k0,00
40,00
60,00
60,00
60,00
60.00
60,00
60,00
60,00
60.00
60,00
60,00
60.00
60,00
60,00
60,00
60,00
60,00
60,00
60,00
60.00
60,00
60,00
60.C0
60,00
60,00
e0.00
60,00
60,00
“1000
-%,00
-1,00
'1.00
—1.00
“1.00
=1.00
”1.“0
ml.OQ
=1.00
»1.,00
”1.00
'1030
=1.00
«1,00
'1000
~1.00
.00

Reduction %

eduction %

0o

P
R

~150.00
=1590.00
-150,00
-150,00
~150,00
=-300,00
~300.00
'300000
«-300,00
-300,00
«300,00
«300.00
-300,80
=3%00,00
~300,00
~300.00
-300000
'3”0100
-300,00
-300.00
«300,00
~300.,00
”300»00
«300.00
-500,00
-300,00
«300,00
-300.00
~300.00
«300,00
«300,00
~300,00
G.00
0.00
0400
0.90
0.00
0.0¢
o6.00
0.00
0.00
0.00
G000
0.00
0'“0
0,060
0.00
Gv00
0,00
0.00

Life

ervice

S

EL-Y



Treatment

lob it bk R B g B e e b b gl b el B e e bR fed 3 bR pa el b §3 b pea R R b b S el bt e bl e b BA B e e o g g e RUTAT/Urban
NN HP R FHONHM U HONPMNONRDNGD R S E s oemw Road Type

EH I TO R 1P b st DI A IO 1 40 4 A QL P 1 IO GI AT R PO F 5 2 G 00 G PO PO 1 1 O OF (1 b 1 ee ot 08 g Number of Lanes
RN PN NN SRR ERNERN N HNN SN ENN SN DS MBRE NN RN e 0 L0e o Road Character.

DG NN A HEEHOEEREOH UHOINUNUPONRRRORRNODNND RN 00 M0 - e Area

@UUUO‘MUO‘MNNNNN

3 , -

Y £ Y= Y- g W
g °3 ° © ° 8 4 + e ¥R ad &
= el o v ey = - w g n i
b 28 28 2, 2 s B S 845 > g s -
1] 4 i +0 Q1 o+ ) ~N ™~ el e e - w
e t bl e T G Em . 1 = B -1 Py SR

Qo O p== O S o] U S =4 4+ I sl ™ = pa s | o e
o ] e ™ . 0 . .gfd o = i o o3 =] -
: g% 22 £2 £8 55 ¥ =5 B B3 2% 8%
o o, - o L. a_ k- Ao o o . i A [ =W L o — o. o 1
0 0,00000%000 0,000 0,850 0,150 17,00 36,00 0.00 250,00 %0.00 w1,00 0,00 10
1 0,000012500 0,078 0.332 0,590 83,00 35,00 0,00 250,00 %0.00 -1,00 ag.00 10
2 0,000010000 0,175 0,350 0.479% 9.00 3p.00 0.00 250,00 30,00 -1.,00 0.00 10
0 0,000125000 0.030 0,410 0,560 23570.,00 36.00 0.00 250,00 20.00 ~1.00 0.00 10
1 0,000390000 0,000 0,395 0,605 100171,00 36,00 0,00 250,00 - 30,00 - =1,00 0.00 10
2 0,0004£8000 0,046 0,47% 0,480 33391,00 36.00 C.00 250,00 30,00 -1,00 0.00 10
o 0,000000000 0,000 0,000 0,000 16,00 36,00 0.00 250,00 30.00 ~1.00 0.00 10
1 0,000040000 0,080 0,180 0.740 0,00 3400 0.00 250,00 Z0.00 ~1,00 0.00 10
2 0,000000000 0,000 0,000 0,000 0.00 3a.00 0.00 250,400 30.00 =1+00 0,00 10
0 0,000800000 0,000 0.535 0.465 kos8a,00 34,00 G.00 250,00 30,00 «1,00 0.00 10
1 0,000290000 0,025 0,405 ©,570 i0871.00 36.00 0.00 250.00 30,00 «1l.00 0.G0 10
2 0,000275000 0,018 0,452 0,530 3524,00 36,00 .00 250,00 A0.CO =1.00 D.c0 10
0 0,000008500 0,000 0.385 0.615 266.00 35,00 D.00 250,00 30.00 -1,00 ¢.00 10
1 0,000023000 0,000 0,355 0,645 737,00 36.00 .00 = 250.00 30,00 =1,00 0400 10
2 0,000021000 0,000 0.400 D,.600 248,00 3R.00 0.00 250,00 30.00 ~1.00 8.00 10
0 0,000030000 0,000 0,320 0.680 140,00 346,00 0.00 ‘250,00 30.00 =1.00 0.00 10
1 0,000042000 0,040 0,490 0,470 397.00 3r.00 0.00 250.00 30.00 ~1,00 0.,00 10
2 0,000040000 0,040 0.55%5 0,405 99.00 3g.00 0,00 2%0.00 %0400 =-1.00 0.00 10
g 06,00017%000 0,009 0,5R% 0,415 T7U5,00 36.00 t.00 250.90 30,00 =1.00 0,00 10
1 0,000490000 0,035 9,338 0,627 20289,00 36400 0.00 250,00 30.00 ~1.00 0.00 10
2 0,000485000 0,035 0,535 0,430 8695,00 3pe00 C.00 250.00 ° 30,00 =1.,00 0.00 10
0 0,00000C000 0,000 0,000 0,000 148,00 3p.00 0400 250,00 A0.00 ~1.00 ¢.00 10
1 0,0000125%500 0,000 0,225 0,775 436,00 36.00 D00 250,00 30.00 =1.00 B.00 10
2 0,600010500 0,000 0.385 0.615 123,00 3r.00 . B«00 250.00 320,00 =1.00 0.c0 10
0 0.,000008500 0,000 CG.400 0,600 la,o00 3,00 0.00 - 250.00 30.00 -1.00 g.,00 10
1 ¢.000000000 0,000 0,000 CG,000 . 54,00 36.00 6.00 250,00 X0.00 -1l.00 0,00 10
2 o,000000000 0,000 0,000 U,00D l4,00 35,09 0.00 250.00 39,00 -1.,00 G.00 10
0 0,00052000p 0,008 0,542 0,550 43055,00 3e.00 0.00 250.00 A0.00 ~1.00 0.,00 10
1 0,001150000 0,006 0.4%29 0.365 97181,00 36.00 0.00 250,00 30.00 ~L.00 0,00 19
2 0,00156C000 0,020 0,495 0,485 647688 ,00 3gn.00 D.OD 250,00 A0.00 -1.00 0,00 10
0 0.,0c0000000 0,000 0,000 DO,u00 . 8.00 36.00 t.00 250.00 30.00 w»1.00 0.00 10
1 0,000000000 0,000 0,000 0,000 0.00 36.00 0.00 250400 %0.00 «1.00 0.00 10
2 0.000000000 0,000 0,000 0,000 0.00 36.00 0.00 250,00 40400 ~1.00 0.00 10
0 0,000075%00 0,000 0.22% 0,779 3651,00 56.00 G.00 - 250.00 30.00 -1.00 0.00 1¢C
1 0.000150000 0,008 0,4%2 0,540 406,00 36.00 0.00 250400 30,00 - «1,00 0.00 10
2 0,9001n%000 0,000 0,442 0,550 7518.00 36,00 0.00 250.00 Z0.00 ~1.00 Q.00 10
0 ¢,000008000 0,000 0,300 0,100 279.00 3r.00 GO0 250,00 30400 wl,00 0.00 10
1 0,000017500 8,000 Q,710 U,29¢C 529,00 3. 00 0,00 250,640 30.00 »3i,00 0.00 10
2 0,000017%00 0,000 0,705 0,295 . 3%3.00 Ze .00 g.00 250400 %0.00 w1a.00 | 0.00 10
0 0,000013500 ©,000 0,780 0,280 56.00 36,00 0«00 250,00 3000 -1,40 0.00 10
1 0,000009500 0,000 0.26% ¢,733 133,00 3600 0.00 250,00 350,00 -1,00 8.00 10
2 0.0C00007500 0,000 0,250 0,750 44,00 36400 3.00 250,00 30,00 ~1.00 0.00 19
0 0,000057500 0,000 0,110 0,890 2889,00 36400 0.00 250,00 30,00 -1,400 0,00 10
1 ¢,00008%000 0,000 0,500 0,500 3948,00 36.00 0.00 250,00 30.00 ~1.00 0,00 10
0-6,000000000 0,000 0,000 0,000 68,00 3p.00 0,00 250,00 30,00 ~1,00 0,00 10, .
1 0,000000000 0,000 0,000 U000 184,00 35400 0,00 250.00-  %0,00 -1,00 0.00 10 1
2 0,000000000 0,000 0.000 0,000 123,00 36.00 0,00 250.00 30,00 -1,00 0,00 10 5;
@ 6,0000C0000 0,000 0,000 U,000 2,00 36.00 ¢.0D 250.00 30,00 =1,00 0.00 10
1.9,000000000 0,000 0,000 0,000 7,00 36,00 0,00 250,00

%0,00 wl,00 Q.00 10




P bR S e b et e e b et e A
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M e R RN MU NN ON RN RN MNP AN DR RN MMM D - e Rural/Urban

b gt ok et bk e ok b pel ek (f (F DM O G W G O DN G D ORI IO R R MDA PO PO NS NI TO S0 R e 1 b P HS ek b e e e (8 O O (M Area

ORI RS RS A RO o 4 B UL LT O 6 G G RO T RO b b s T 07 LR 00 G G AT RO PO B = LR LT Ut OF OF O DO IO R e e 4 4 or ROad Type

BN N RSN NN OO0 OO0 OO N O oCOOCO 00RO oocooom e o Number of Lanes

AR PO TC RO I A TO N 1O PO R I 0 Ee R PO B R RO 10 PO AI IV B RO M R IO Mo ke RO M+ 1O 0 = 0 10 = 1o o o 1o RoAd Character.

N O RFCONMONM NP O HCON FONFONRENPRORHORNHONHCoNmo R oo = on Road Feature

roportion of
otal Accidents

P
T

0,000c00000
0.000125800
¢,000255u00
0,000400C00
g, 0000U0000
0.000000000
G.,000000000
0,000073000
0,000112000
0,n00012000
0,000030000
0,000032000
0.000004500
0,001250000
0.,001850000
0,000365000
0,000011000
0,000013000
0,000039000
0,000094000
0,000370000
0,000051500
0,000034000
0,000071000
0.000035000
6,003290Q00
0.006810000
6.0024500000
0,0000000090
0.,000006300
0,000000000
0,0000280800
U,000065000
9,000034000
0,000030000
0,0000p%000
0.00004%000
G,000490000
0,000950000
0,000460000D
0,000000000

0.0000C0000

¢,000000000
0,000072000
0,000310000
0.000210000
0.,000007600
0000027500
¢,000020500
0, 000030500

Proportion of
Fatalities

0,000
0,000
04006
0,016
0,000
0.000
0,000
0,000
0,02%
0,030
0,000
0,030
0,030
0,006
6.015
0,000
0,000
U,009
¢,000
0,050
0,050
0,000
0,600
8,070
0,000
0,008
0,00%
0,005
0,000
0,000
0,000
U,000
0,000
6,000
0,000
0,000
u,000
t,01%
0,015
0,000
0,000
0,000
0,000
0,050
0,00%
p,020
0,000
0.000
0,000
0,000

Proportion of
2 Injuries

L=
L=

0,333
0.384
0.384
0,000
0.000
0,000
0,400
0,300
0,590
0,500
0.320
0,590
C.414
0,515
0,525
0,250
0,300
0,300
0,400
0,450
0,600
0.200
0.480
0,400
0,455
0,505
0,545
0,000
0,300
0,000
0,200
0,500
0,600
0,300
0,350
0.550
0,385
0,485
0,430
0,000
0,000
¢,000
0,028
0.320
0,460
0,620
04330
0,425
0740

Proportion of
PDO

(=]

9.000
0667
Ue610
§.600
0,000
¢.000
0,000
0.600
0,675
0,389
0,500
0.650
0,380
0,340
J.870
¢.047%
0.750
Q.700
0,700
0,550
0.500
0,400
g.800
0.8450
3.600
0,540
0,490
4,450
0.000
0,700
8,000
U,800
0.500
0,400
0,700
0.650
U850
0,601
0.500
0'570
f.000
g.000
g.000
¢,670
0.,67%
G.560
0,380
be6T0
0.575
Us260

Number of
Hazards

2.00
12123,00
13806.00
4i419,00

0,00

0,00

D.00

4182,.00
7196.00
1692, 00
3247,00
5290,00
1300,00
56086,00
68602.00
12107.00

5,00

0.00

0,00

6479,00
8001,00
2133,00
4667,00
£872,00
2187,00
75695,00
92587,00
16339 .00

0,00

0,00

6,00

3015,00
3207,00
1508,00
941,00
1424,00
771.00
26418,00
28446,00

9570,00"

6,00
0.00

0,00 .

3651,00
16549,00

$137.00 -

182,00
876400
155,00

64,00

Treatment fost
Per Hazard

36400
36400
3600
36,00
3g.00
34.00
3,00
36400
36400
36.00
35.00
3¢.00
36,00
3r.00
36.00

- 36400

3g.00
3r.00
35.00
3e,00
36.00
36.00
36.00
3£.00
3£,.00
3a.00
36400
36.00,
34,00
BF.00
36,00
36,00
3n.00
36,00
36400
3r.00
3rn,00
36'00
3600
35.00
435,00
930,00
930,00
435,00
930,00
930,00
435,00
930.00
230.00

455,00

Q00

Per Hazard

0,00
0.00
0.00
0.00
D.00
0.00
0,90
000
n.00
0.00
0.00
0.00
0,00
0.00
000
0,00

Cost

Per Crash

epair

R

250,00
250.00
250.00
250,00
§50,00
550,00
550,00
530,00
550,00
550,00
550,00
550,00
550.00
550,00
550400

550,00

550,00
550,00
550.00
550,00
550,00
550,00
550.00
550,00
550,00
550.00
550.00
550,00
550,00
550,00
550,00
550,00
550,00
550,00
S30.00
590.00
550,00
550,00
550.00
550,00

0.00

0,00

0,00

0,00

0,00

g.00

0,00

000

0,00

0,00

Fatality
Reduction %

%0.00
20400
F0.00
30,00
30,00
30400
3C.00
A0.00
30,00
30,00
30.0C
%0.00
30,00
30,00
z0.80
30,00
30400
30.00
30,00
30,00
30,00
30,00
30,00
30,00
30.00
30.00
30,00
30,00
30.00
30,00
30,00
30.00
30,00
30,00
30.00
30.00
z0.00
30.00
30.00
20.00
38,00
38,00
38.D0
38,00
AB.00
38,00
36,00
1h+00
38,00
38,00

njury
Reduction %

I

'w1.00
=1.00

=1.00 .

‘1.00

. "'1.00

«1,00
"1.00
=1.00
'1-00
-1,00
~1.00
-1.00
"1-00
~1.00
=100
~1,00
=~1.00
"1'00
=1,00
-1,00
«le00
"1000
-1 .00
-31.00
-1,00
1,00
=100
1,00
ko 00
~1.00
"1000
~1.00
1,00
-1,00
-1,00
"1.00
«1,00
=1.00
=1,00
=1.00
«1.50
1,50
«1,.50
"‘1.50
1,40
<1,50
'1&50
'1.50
-1,50

*1'b0

Reduction %

PDO

0.00
C.00
.00
0.00
0,060
0.00
0.00
0,00
0400
0400
0,00
0.00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
.00
0,00
.00
0,00
0.00
0,00

0,00
0,00
0,00
0,00
0,00
0.00
0,00

0.00

Life

Ervice

S
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¢.0000585¢00 0,010 0,365 0,425 324,00 93n.00 0.00 0.00 38.00 -1,50 0.00 20
0.0000“2000 00050 0.545 0-405' 36-00 X 930.00 0.00 UcUO 33-00 .“1-50 0000 20
0.00U080C0U0 0,000 0,860 0,440 T235,00 435,00 0.00 U000 38,00 -1.50 be00 20
0.0d00220000 0,020 0,500 0,480 29629,00 930,00 0.00 0.00 38,00 ~1,50 0.00 20
0,000175000 0,052 0,508 0,490 8357,.00 930,00 0,00 0,00 38,00 =1,50 0.00 20
0,000000000 U.O00-0.000 0,000 51,00 435,00 0,00 0,00 38,00 -1,50 0.00 20
0,000017500° 0,000 0.590 0,410 229,00 930,00 0.00 0.00 38,80 . ~1,50 0.00 20
0,000015000 0,000 0.625 0,375 Yc,00 93n.00 0.CD 0.00 38,00 -1.50 ¢.,00 20
0.,60000%060 0,000 0.8%0 0,150 17.00 43=,00 0.00 0.00 38,00 «1.+50 0.060 20
0.,000012500 0,078 0,332 0,530 - 83,00 93n.00 0.00 0.00 38.00 -1.50 0,00 20
0,000030000 0,175 0.350 0,475 9,00 930.00 0.00 .00 28,00 «1,50 0.00 20
0,000125000 0,030 D.410 8,560 2357p,00 435,00 0,00 0,00 38,00 «1,50 gc.00 20
0.000350000 0,000 0,395 0,605 100171.00 230,00 .00 0.00 38,00 -1,50 0.00 29
0,000460000 0,046 D.474% U,480 33391,00 93q,.00 0.00 6.00 8,00 -1.,50 0.00 20
0,000000000 0.00C Q0,000 0,000 ~ le,00 43%.00 0.00 0,00 38,00 1,50 0.00 20
0.000040000 0,080 0,100 0,THD . 0.00 930,00 0.00 . 0,00 8,00 -1,5¢0 0.00 20
0,000000000 0.0C0 0,000 0,000 0.00 93n.00 0.00 0,00 38,00 »1.50 0.00 20
0,000800000 0,000 0,535 0,465 4088,00 835,00 0,00 0.00 28,00 »1,50 0.00 20
0,000290008 0,025 Q.405 0,570 10871,00 930,00 - 0,00 0,00 8,00 «~1,50 0,00 20
g.000275000 0,018 0,452 0,%30 3624,00 93n,00 0,00 0.00 8,00 «1,50 g.00 20
0,000008500 0,0UD 0,385 0,619 266,00 435,00 0,00 8.00 ~ z8.00 -1,50 0.00 20
0.,000023000 0,000 0.355 0,645 757,00 230,00 D.00 0.00 x8,00 =1,50 0.00 20
0.,000021000 0,000 0.400 0,600 2u8,00 930,00 0.00 0,00 38,00 =1.50 D.0top 20
t,00003CG000 0,000 0.320 0,680 140,00 435,00 0.00 0,00 38,00 «1,50 ¢.00 20
0,000042000 0,040 D490 0,470 397.00 930,00 T 0.00 0,00 38,00 -1,580 0,00 20
0.000040000 0,040 0.5355 G.405 99,00 930,00 0.00 0.00 28,00 -1.50 0.00 20
0,G0017%000 0,000 9,585 D.415 705,00 435,00 0.00 6,00 28,00 «1,50 . §,.,00 20
6,000490000 0,035 0,338 0,627 20289,00 230,00, - Q.00 0.00 38,00 -1,50 6,00 20
g.,0004%85000 0,03% 0,535 0,430 B&95,040 9%n,00 0,00 c.00 38,00 «1,50 0.00 20
o.000000000 0,000 0,000 0,000 148,00 435,00 0.00 0.0 28,00 -1.50 0,00 20
0.000012500 0,000 0,225 0,775 - 436,00 230.00 0.00 0.00 %8,00 ~1.50 0,00 20
t,00001050¢ 0,000 0,385 0,615 123,00 930.00 0.00 0.00 %8.00 -1.5¢0 0,00 20
0,0000085%00 0,000 0,400 0,600 13.00 S BBS,00 0.00 0,00 28,00 =-1.90 0,00 20
g.,no0oOROCO 0,000 0,600 0,000 H4,00 93n,00 n.00 0,00 38.00 «1,590 ¢.00 20
g.udouuotud U,000 0.000 U,U08 Ly, 00 980,00 0,00 0.00 2,00 w1 % B.00 20
0.00UH2G0N00 0,008 g.442 0,550 43055,00 135,00 - 0.00 0.00 38,00 =1.50 0,00 20

0L 0UTIROG0G ¢,006 0429 0,568 Iy 0 930,00 el . bLu AL O wl e Bl Be it B

G, 001500000 0,020 0498 0,408 SUTBO, 00 230.00 04+40 0,480 A0 0 »1 10 00 20
n,nuecyog00 0,000 0,000 0,000 8.00- 43s,00 .00 0,00 18.00 =110 h.00 20

0, 000000000 U,000 0,000 D,00Y G.00 940,00 VIVET [UMRT 0,00 w180 Nebu 20
$,000000G000 0,000 0,000 0,000 0,00 930.00 ¢.00 0.00 A0.00 w150 C.00 20
0,00007Y5500 €¢,000 0.225 0,775 3551.00 435,00  0.00 0,08 8,00 =1.59 0.00 20
0,000150000 0,008 0.45%2 Q,%40 Q46,00 9%n,00 0,40 0.00 *8,00 wl,. 50 ¢.00 20
0,000145000 0,008 0,442 0,550 7515,00 930,00 0.00 0,00. 38,00 1,50 0,00 20
g.,o000008000 0,000 0.900 0,200 279.090 435.00 0«00 0,00 #8,00 ~1+50 0.00 20
.0,000017500 0,000 0,710 0,290 529,60 ° 930,00 0.00 0,00 %8,00 =1,50 ¢.00 20
0,000017500 0,000 0.705 0,295 353,00 S30.00 0.00 ' 0.00 x8,00 =-1,50 0.00 20 %’
0,000013500 0.000 D.720 0.280 56,00 435400 0.00 0,00 38,00 1,59 0.00 20 5:
0,0C00095600 0,000 0,265 0,735 133,00 9%0,00 0,00 0,80 33,00 -1.50 0,00 20
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PR AREHENORES oGO NNONEPHFATUNHEENNNE R B 58 R oo ottt o Road Type

BN e C OO O C Do 00 C0DONO0DO000CODOEOOODOHKH MO KM N K- Number of Lanes

MHEOUERNMOHERRRPON CFON RPNV DD RSO RRDD RN R o Road Character.

HOMNMMONHMONFCOCRDPCOCRNFONHNEONHONMONMORNMONHONRODMOE o oL ko Road Feature

roportion of
otal Accidents

P
T

0.000057500
8,000085000
0,000100000
0,000000000
0.000000000
0.000000000
0,0000U0000
0.000000009
0,000000000
0,000125000
0,008255000
0,000400000
0,.008004a000
0,000000000
a,000000000
0,000073000
0,000112000
0,000012000
0.0U0030000
0,000032000
0.000004500
0,001230000
0D,0018%50000
0.000345000
0,00001108¢0
0,.000013000
0,008039000
0,000094000

0.000170000

0.,000051500
0,000034G00
0,000071UCD
0,000055000
0,003290000
0.0068100490
0,0024000080
0,000000800
0,000006500
0,0000000900
0,000028000
0,p00065000
0.000034000
0,0000300400
0,000064%U00
0.000044000

"0,000490000

0,000950000
0.000460000
0,000000000
0,0000800000

Proportion of
Fatalities

o 0.
0,000
G,000
0,000
0,000
0.000
0,000
¢,000
0,000

-
L]
o

0,000 .

0,006
0,016
G.,000
0,000
¢.,000
0.000
0,025
G,030
0,000
0,030
0,030
0,006
3,015
g.000
0.,000
g,000
D,QuQ
G,050
0,050
0,600
0,000
0,070
d.000
0,00%
0.005
0,00%
0,000
0.000
0,000
4,008
0,060
6.000
0D.000
6,000
0,015
0,015
0,000
6,000
0,000

Proportion of
Injuries

o

o -

. &

G.0CC

Proportion of

umber of
azards

R
H

28689.00
3948.00
9213.,00
68,00
184,00
123.00
2.00
7.00
2,00
12123 .00
13806,00
4i419,.090
0,00
0,00
0.00
Y182.00
7196.00
1692.00
3247,00
5290,00
1300,00
56006,00
68602,00
121407.00
5,00
0.00
0,00
6479 ,00
8081.900
2153,00
HGHT.00
6872,00
2187,00
75695,00
92587,00
16339,00
0.00
0.00
0,00
501%,00
3z207,00
i508,.00
g41,00
1424,00

26418,00
28446, 00
9570.00
6400
0.00

veatment Cost
er Hazard

T
P

435,00
930,00
23n.,00
435.00
930.900
a3n.00
435,00
$3n.00
93n.00
435.00
93n.00
930,00
a5n,00
1600,00
160n0,00
85n,00
1600, 00
16400.00
. 850,09
ig0n,00
160n0,00
850.00
1600,00
1600,00
850,00
1600,00
1600.0q
85n,00
100,00
16060,00

. 850,00

1600,00
1600,00

850,00
16¢0,00
1600,00

B5n,00
1600.,00

S1600,400

ann.00
1600,00
1600.00
850,00
1600,00
1660.00
850,00
1eCo.00

1600400 .

37T/.00
375,00

Maint. Cost
-‘Per Hazard

oo
L)

[
oo

0s00
.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
6.00
0.00
6,00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0,00
0.c0
0,00

“0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0,00
0.00
4,00
o.00
0.00
0.00
0,00
0.00
0,00
0,00
0,00
0,00
0,00
.00
0.00
0.00
0.00

. =
oo
[=1 =]

«00

o ocoo Repair Cost

[ )
oo

L=}
-

=]
o

0,00
¢.00
0.00
0.00
¢.00
0,00
6,00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0,00
¢.00
0.00
0.00
0.00
6,00
0,00
a.00
0.CG0
0,00
0,00
0,00
0,00
0,00
0.00
OODO
0.00
0.00
.09

0,00

0.00
0,00
0.00
0.00
0.00
g.00
0,00
200.00
200.00

Per Crash

Fatality
Reduction %

%8.,00
38.00
36.00
28,00
E8.00
28.00
38,00
38.00
38,00
38,00
38.00
38,00
28.00
38,00
38,00
38,00
38,00
38.00

38,00

38,00
38,00
38,00
38,00
36.00
38,00
38.00
38.00
28,090
348,00
28,00

38,00

38.00
38,00
x8,.,00

38,00

38.00
38,00
A8.00
38.00
56,00
28,00
36.00
38,00
38,00
38.00
38.00
38.00
38,00
32,00
32.00

njury
duction %

1
Re

“'1'50
"1-50
«1,50
»1,50
»1.50
'1050
»1.,50
~1,50
«1.50
=1,5¢0
=1,50
=1.50
-1,50
~1,50
-1,50
=1.50
~1,50
«1,50
1,50
~1,50
1,50
~1.50
~1,50
»1.50
-1,50
«1,50
~1,50
«1,50
«1,50
100
»1.50
~1,50
~1,50
=1.50
~1,50
»1,50
~1 .50
"'1.50
"1..50
1,50
=1.50
r1.50
-1,560
~1.50
"1.50
-1,50
~1.50
-1.50
=1,70
=1,70

PDO
Reducticn %

oo
.«

oo
oo

0.00
0,00
0s00
0.00
¢,00
0,00
.00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0.00
8,00
0,00
0,00
0,00
0.00
0.00
0,00
0.00
4,00
0,00
0,00

0,60
0,00

0,00

0.00

0,00

0,00
0,00
.00
0,00
g9.00
0.00
0.00
0,060
0.00
D.0o0
0,00
.00
0.00Q
g.00
0,00
0.00
0.00

Service Life

L1~y




Treatment
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WHHE P PR WO HNGRENNRN NN MR HE RS FT NG HOW NP R oo - Road Type

WG N R E R e R WHNNVOPR PP R WO MR HEHNMN SRR U e - o Qumber of Lanes

PR ERE RN N EARN RN FE NSO RERVHED DA OO0 N R e e Rogd Character.

CRNMONMFONHMOREFORNRONFORNHONRPOCNROND HONMONRHODROoORMHo, o Ran Road Feature

roportion of
otal Accidents

P
T

0,000000000
0.0C00072000
0.000310000
0,0002310000
0.000007600
0,000027500
0,000020500
0,000038500
0.000058500
0,0000%20090
p.000089000C0
0.000220000
0,000175600
0,000000000
0.000017500

.0,.,000015000

0,000009000

"0,000012500

0.,0000310000
3.000125000
0,000390000
0,000460000
0,000000000
0,600849000
0.,000000Q000
0,0008000¢00
0,0002500090
0,000275000
0,000008%00
0,e000230G0
0,000022000
0,000030800
0.000042000
0.,0000%0000
0,000175000
0.,600u430000
0,00040%000
g,000000000
0,000012500
0,000030500
g.ooto0n%u0
0.000000400
0,000000000
0.000520000
0.,001150000
0,001580000
0,000000000
0,000000000
0,000000000
0,000075580

Proportion of

< Fatalities

L=
-
o=

0,0%0
. 0,005
0.020
0,000
0,000
0.000
0,000
0,010
0,0%0
0,000
6,020
0.052
0,000
g.000
0,000
0,000
0.078
0,175
0,030
0,000
0,046
0,000
0,080
G,000
0.000
0,025
0,018
0,000
0,000
0,000
0,000
9,040
0,040
0,000
0,035
0,045
0,000
0,000
0,000
0,000
0,000
0,000
0,008
0,006
0,020
0,000
6,000
0,000
0,000

f

on o

Proport
Injuries

[~
-

=]
[=)
]

f.028
0,320
0.480
0.620
0,330
D+425
0740
0,363
0.545
0.560
0,500
0.508
0.000
0,590
0,625
0.850
0,332
0.350
0.410
0,395
Dab474
0,060
0,180
g.000
0,535
0.405
0.4E2
0.385
04385
0,400
04320
0.490
0,555
0,58%
0.338
0.,95%%
4,000
g.225
0,385
0,400
0,000
0,000
0,442
0.%29
0,495
0.000
0,000
G.000

0.22%

G

(]

=

2 s

v 5 B

o . A T
B 28
£8 22
0,000 0.00
U.670 3681,00
0,675 16549,00
0,500 4137.,00
0,380 182,00
0,575 155,00
0,260 64,00
0.625 324,00
0,405 36,00
0,440 72%5,00
0.%80  29£29,00
0,440 84357,00
0,u00 $1.00
0,410 229,00
6,375 49,00
0,150 17,00
0,590 835,00
0,475 9,00
U,560 2357T0,00
0.605 3100171,00
0,580 33391.00
0,000 16.00
0,740 £.00
0,000 0.00
0. 465 4588,00
0,570 10871.00
0,530 3624,00
p.618 266,00
0,645 737,00
¢,600 208,00
0.680 140,00
G470 397.00
BeH03 99,00
(I T dr ) T
0.627 20289,00
040 869,04y
taQon 19000
0,775 §56.00
0,615 123,00
¢,600 18,00
0,000 Y4,09
U, 00 14,00
0,5%0 43055,.00
0,565 971681,00
0,485 &4788,00
0,000 8,00
0,000 0,00
0,000 0.00

reatment Cost
er Hazard

T
P

37500
375.00
37500
37%.00
375400
3TR.00
375,00
379,00
375.00
375.00
378,00
375.00
378,00
375.00
375,00
375,00
375.00
375,00

375.00

375,00
373,00
375.00
37%.00
375,00
375.00
375,00

375.00

375,00
375,00
37%,00
375,00
375,00
375.00
375,00
375,00
375.00
BrR,00
375,00
BTR00
3r5.00
TR 00
375,00
375,00
3TR,.00
375,00
378,00
378,00
E7%.900
375,00

- Maint. Cost
o Per Hazard

0O
- =
o
2

.00
0.00

0.00

T 0e00

0.00
0.00
0.00
6.00
0.00

0.00

0.00
000
000
0400
0,00
.U
400
0.00
0.04
Q.00
0.00
0,00
0,00
0.00
0,00
0400
0.00
0.00
0,00

epair Cost
er Crash

R
P

200,00
200.00
200.400
200.00
200.00
200,00
200,00
200,00
200.00
200,00
200400
200,00
200,00
200,00
200.00
200,00
200,00
200,00
200,00
200,00
200.00
200.00
290,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
200,00
260,00
qui,on
200,00
200.00
200,00
200,00
200,00
200,00
200400
200,00
200,00
200.00
260,00
200,00
200,00

atality
duction %

F
Re

32,00
%2.00
22400
32.00

A2.00.

2,00
2,00
32.00
22,00
32,00
32.00
22.00
32.00
32,00
32,00
A2.00
32,00
32,09
32,00

32,00

X2,00
32,00
32,00
32.00
A2.00
32.00
32,00
32,00
52,00
32.00
22,00
32,00
32.00
32,00
A2.00
32.00
HeLUN
A2 N0
A2.00
22,00
32.00
32.00
32'00
32,00
32,00
32,00
32.00
%2.00
32,00
32.00

Injury
3 Reduction %

1
[
-

-1.70

b
-
*
-
o

"1070
-L,TO
'1-70
-1.70
"'1.70
-i.,70
~1,70
~1.70
-1.70
"1.70
"1970
=1.70
«1.,70
"1-70
«1,70
=1,70
«1,70
"1'?0
"11?0
"‘1;70
~1.70
~1.70
"1.70
"1.70
=1.,70
=1.70

=1,70

wl,70
-1.70
“1.70
-1.70
1,70
~1.70
~1,70
~Le70
«1.70
-1,70
"1.70
"1.70
=1.70
=1.70
~3.70
"1.70
»l.70
"'1c70
=1.70

wl, 70

o
&

Reduction

- -
[}
=

o oo PO
-

oo

o2

0.00
0,00
0.00
B.00
0,00
8,090
.00
0,00
0.00
0,00
0.00
.00
0.00
0,00
0.00
0,00
0,00
0,00
0.00
6.00
0.00
0.00
0,00
0.00

- 0.00

0.00
0.00
0,00
0.00
0.00
0.00
g.00
0.00
0etln
0.00
0'00
0.00
Q.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00

0,00

Service Life

gL-v




Treatment

PR R AR AT O PO A R PP TORS RITO MO A PO AI P 0 1O TO A3 AI N N3 12 4+ 14 = b5 e 1 i i s o b0 16 1o 10 1 e 1 e e RUTAT/Urban

IR O LN TO T A0 PO MO MO AT PO A A0 NI A 5 pob 10 0 b 0 oa bbb 3 b 10 O O (02 8 G O 04 OF 08 O3 08 [ D4 O3 G O3 G O OF 08 ATea

NN N P RUITTHHORNRON R R RO OUEHEENONROHEE S SRS FORWEENHNNRHRNORRRND RN Road Type
OO OO OO0 OO OO DSOS C CH B WEWRNNNMEMOOEMN e = Number of Lanes

NERUNHFRNERNRNR N NSO RRANOHERNHFRNESRL RPN EN P OO0 RN e e Road Character.

N O O HONHCN R AN HAONRONMRONHONFEF O FCRRPChmONRORKONKon e Road Feature

roportion of
otal Accidents

P
T

0,000150000
0.,000145020
0.,000008000
0.000017500
0,600017500

0,000013500

0.0000U9500
0,000007500
0,000057500
0.,00008%000
0,000100000
0,000000000
0.000000000
0,000000000
g.000000000
0,0000000D0
¢,000000000
0,000125000
6,0060255000
0,000400000
5,000006000
g.000000000
p,000000000
0,000075000
£,000112000
0,000012000
0,000030000
0,0000320600
0,000004500
0,001250000
0,001350000
0,000365000
0.0000110C0
0,000613000
0,000039000
0.000094000
0,000170000
0,000051500
0,000034%000
0,000071000
0.00005%000
0,003290000
0.0068L0000
0,002400000
0,000000080

"U,000006500

0.,000000000
0.0000248000
0,00006%5000
0,000034%000

Froportion of
Fatalities

0,008
0.008
0.000
0.000
0,000
0.000
0,000
0,000
0,000
0,000
0.000
0.000
0,000
0.000
0,000
U,000
0,000
U.000
0,006
0,014
0,000
0,000
0.000
0.000
0,025
0,030
0,000
0,030
0,030
0,006
0,018
0,000
0.000
U000
0,000
0,050

0,050

0,000
0,000
0,070
0,000
0,008
0,008
0,008
8,000
0,000
0,040
0,000
v.000
v.000

Proportion of
Injuries

Proportion of

g

0.540
0.550
0 100
0,290
0.295

. 0.+280

0,735
0,750
0,890
0.500
0,600
¢G,000
0,000
t,.000
0,000
0,000
0,000
0,667
0,610
0,600
v,000
0,000
0,000
0,600
0,675
0,580
0,500
0,650
0,380
0,880
0,470
0,47%
0,750
v,7090
0,700
8,550
0,500
U,u00
0,800
0,459
0,600
0,540
0,490
0,450
B.000
v,700
0,000
0,800
U500
G,460

umber of
azards

i
H

40%6,00
7515,00
279,00
353,00
Y5,00
133,00
44,00
2889,00
3948,00
9213,00
€3,00
184,00
123,00
2.00
7.00
2,00
12123,00
13806,00
41415,00
0,00
0.00
0.00
4182,00
7196,00
1692,00
3247.00
5290.00
1300,00
56086,00
68602,00
12107,400
5,08
.00
0,00
6479,00
Boo01,00
2133,00
44667.00
6alz, 00
2167.00

- 75695,00

92587 ,00
16339,00

0,00 -

0,00
0.00
301%,00
3207.00
1508.00

Treatment Cost
Per Hazard

375,00
375400
375.00
375.00
378,00
3T7T5.00
375,00
315.00
375.00
375,00
37%5.00
37R.00
37%.00
375,00
378.00
375.00
378,00
375.00
375.00
375,00
375,00
376.00
375,00
375,00
375,00
375,00
375,00
375,00
375,00
375,00
37s,00
375,00
375.00
375,00
375,00
375,00
A7H .00
37m,00
37%.00
375,00
37",00
375,00
3ITEL 00
375.00

575400

375.00
375400

C375.00

375,00
375,00

Maint. Cost
Per Hazard

oo
. ® o @
(== o I )
oo o

-

[~ =)
a
oo o
oo

0.00

o
-

=]
o

0.00

o
-

=]
(o]

0,00

Ge00

0,00

0.00
0,00
0,00
0.00

0.00

0.00
0.00
0,00
0.00
0.00
.00

" 0,00

0,00
0,00
0.00
0.00
0.00
0.00
a.00
0.00
0,00
0.C0
0.00
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0,00
0.00
0,00
0.00
0.00
0.00
000

ir Cost
er Crash

epair

ol B

200.,00
200.00
200.00
200.00
200.00
200,00
200,00
200,00
200,00
200,00
200.00
200,00
200,00
200,00

200,00

200.00
200,00
200,00
206,00
500.00
500,00
500,00
500400
500,00
500,00
500,00
500,00
500,00
500,00
500,00
500,00
500.00
500,00
500,00
500,00
500,00
500.00
500.00
500.00
500,00
500,00
500,00

500,00
500,00
500,00
500,00
%00.00

500,00

Fatality
Reduction %

32,00
E2.00
32.00
32.00
32,00
2400
32,00
A2.00
32.00
32.00
A2,00
32.00
32,00
%2.00
32,00
32,00
x2,.00
%2,00
32,00
x2,00
32,00

3z2.00
32,00
32,00
52.00
32,00
32,00
32,00
32,00
32.00
32,00
22,00
32,00
32,00
32,00
32,00
32.400

32,00

%2.00
32,00
32.00
32.00
32,00
32.00
32,00

- %2.00

32.00
32.00

Injury
Reduction %

t
o
-
-
o

=170

"1;70
"1.70
-1.70

“wl,70
"1070

*L.70
=1.70
=170
-1,70
-1.70
~1.70
-1,70
"1.70
“'1.7-0
‘1.70
"'1.70
=-1.,70
"1.70
~1.,70
~1.70
“1.70
=1.,70
=1.70
«~1,70
=Le7D
k70
~1,70
-~1,70
«l,70
"1..70
=1.70
wl.TO
"1070
'1.70
«1.70
"1-70
-1,70
""1.70
1,70
"ll70
=1.70
"1'70
‘1070
"'1'70
“1-70
"1-70
1470
"1-70

PDO

-Reductjon %

oo
-

oo
L=

.00
G.00
0«00
0.00
.00
.00
Dlnn
0.00
0.00
0.00
D.00
0,00
0400
.00
t.00
0,00
0.00
0.00
0D.00
Q.00
0,00
0.00
D.00

0,00
a.,00
0.00
0.00
0.00

- 0.00

0«00
g.,00
0.00
0.00
D.GO
0.00
0.00
0.00
g.00
0.00
0,00

. 9.00

.00

0,00
C0e00

0.00
0,00
0.00

Service Life

6L-y
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Treatment

b B et B e 3 B b b b e Rt B g e bt e B R ek e e e 3 B R e e R BB R e g 0 b RO RO PO 0 o o RUTRT/Urban

PO TG AY R TG AI R 10 beb 5 4 5 5 0 b0 3 B GIGN OF CA W GITO 10 A0 O NI PO F2 43 45 40 1 1o g O LHTO N3 A0 b i 1 O O 02 O 06 0 ATEa

G BUAD D PO B b b F G2 G AT S0 A = b b OIGITD O B 4 GIGINO IO 1 GIGI M DO 1 4 6T o I B+ e 0 = (i in et i o e Road Type

N N E G DE N R R N R X D R NI N W R N WG HMRRERWNHWRG oo oo oo Number of Lanes

O CCCOCOE O CCoCoCOoOCgOCOCCccotaccoccocoonacoaooamhesn Road Character.

PR PG F G N T RO E WU FHFUF U BF TR USRI RFHROR OO R o~ o Road Feature

Proportion of
Total Accidents

o,000030000
0.,000064000
0,000044000
0.000490000
0,000950000
0,000460000
0,0000800¢00
0.000250000
0.000050000
6,000095000
0.000100000
0,000040000C0
0.000032500
0,500030000
¢,.0000060000
0.,000000000
0,000310000

‘0,000270000

0.000725000
0.000014000
0,800185000
0,000030000
0,000700000
0,0005¢0000
0,001520000
0,000035000
0,000150C00
0.000015000
0.000370000
0.000165000
0,000280000
4,500020000
£,000000000
0.000000000
0,000310000
0,000250000
0,0002700600
0.000725000
t.,o0u650U000
0,0000149800
0.,000185U00
0,000125000
0,000030000
0,0007U0000
0.000650000
v,goulbooueo
0,001520000
0,000370000
0.0006055U00

0.,000150000

0,000 0

‘Proportion of
Proportion of
Juries

Fatalities
In

-
O
=
=

0,350
0,550
0,385
0,485
0.430
0,450
0.590
0.850
0.4510
0'090
0.000
0,250
0,400
0,000
0.000
0.360
0.330

04330
0.225
0,330
0,420
04349
0.34a5
0.250

0,150
0,150
8.315
0,590
04320
0.000
0.000
0,360
0,380
0,330
0.335
04325

3.22%5
0,150
0,530
0,420
0,400
0,549
0,305
0,384
0,250
Q.410

0.335

0.410.

0,330 |

[
Q

=

2 3

£ e
[=] [,
Fo €8
&8 2L
0.700 941,00
0,650 1424,.00
0,450 771,00
0,600 26418,00
0,500 28446,00
B.570 g9570.00
0,560 28,28
0,590 45,37
0,550 545
0,550 86,45
0,575 38,02
0,950 T ]
0,580 8,82
0.,51% 2.40
B,000 0.00
0,000 0.00
0,610 41,51
0,650 19,77
V,630 95.67
0,650 1,51
0,775 11,37
U,630 0,00
0,480 79,46
0.615 28,75
0,615 156,49
¢,750 3.94
0,590 11,93
0,850 is.71
0.820 23,86
g.,670 21.490
0,410 25,31
U.670 2.38
0,000 1.76
0,000 0.00
0,610 41,51
0.560 55.07
0,659 19,77
0,630 95.67
0,990 98,55
0.650 1,51
0,775 11,37
0.550 25,03
0,630 0,08
0,480 79,46
0,350 144,51
0,615 20,76
0,615 196,49
0,579 150,58
U, 750 3,94
0,590

Treatment Cost
Per Hazard

.375.00
375,00
375,00
375.00
375.00
375,00

.00

0«00

ns00

0.00

0.00

Ne0D

0.00

f.00

n,o0
105600,00
105600.00
105600,00
105600,00
105600.00
10%5600,00
105600,00
10%600,00
105600.00
105608,00
105500,00
185600,00
105600,00
10%6400,00
10560n0,09
105600,00
105600,00
1055600,00
79200 ,040
7920n,00
79200,00
T920n,00
79200,.00
7320000
T920n.00
T7920n,00
T920n.00
T9200,00
7920n.00
"79200,00
T920n,00
7920n,00

19200,00. .

79200,00
79200.00

11,93

Maint. Cost
-Per Hazard

fon i v
oo

oo oo
-

- Q

L=l =3

0.00
0,00
0.00
0.00
0.00
0,00
0,00
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00

.00

3.900
0.00
G.00

T g.00

.00
0.00
0,00
0,00
0,00
0,00
0,00
0,00
0.00
0.00
0,00

0.00

0,00
0.00
0.00

“0.400

D.00
0.00
0,00
0,00
0,00
0400
0,00

0,00

0.00

Repair Cost
Per Crash

500409
500,00
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
" 0,00
Q.00
0,00
0,00
0,00
0,00
0,00
0.00
0.00
0,00
0,00
g.00
0.00
0,00
0,00
0,00
¢,00
9,00
500,00
500,00
500,00
s00,00
500,00
500.00
500,00
500,00
500,00
500,00
£00,00

500,00

500,00
500,00
500,00
500,00
500,00

atality
eduction %

E
R

F2.00
32,00
32,00
32,00
32.00
22.00

0,00

0.00

00D

8,00

0.00

0,00

0,00

0,00

0,00
90,00
AS.00
0,00
a5,00
90.00
a5,00
90,00
85,00
90,00
a5,00
90,00
RG,.00
20,00
a5,60
90,00
AS,00
90.G0
85,00
75,00
R5.00
A%, 00
75,00
a5,00
85,00
75,00
ASLG0
AS.0D
75.00
RS.0D0
A%,.00
Th,.00
AS,.00
AY,00
75,00
Af 00

duction %

njury

I
Re

«l,70
-1,70
1,70
wl,70
-1,70

~1.,70

0,00
0.00
0,00
0.00
" 0.00
0,00
.00
0.00
0,00
10,60
5.00
10.00
5.00
10.00
5,00
10.00
5,00
10.090
5,00
10,00
S5.00
10,00
5,00
10.00
59.00
10.00
5.00
2,00
5.00
5,00
2,00
5,00
5,00
2,00
5.,00
$.00
2,00
5.00
5.00
2400
5,00
5,00
2.00
5,00

Reduction %

PDO

¢.00
0.00
0.00
0.00
0,00
0.00
O-DD
0.00
0.00
0.00
0.00
9.00
0.00
0,00
0.00
-10,00
~25.00
=10.00
-2%9,00
10,00
25,00
«10,00
25,00
~10.00
w25,00
~10.00
«25.00
=10,00
-25,00
~10.,00
~25,00
~10,00
-25.00

=28,00

-30.00
30,00
“20.00
«30,00
~30.00
~286,00
«30,00
~30.09
28,00
~30.00
30,00
w2800
w30.00
“30,00
“28,00
=30.00

oo = s
Bo o Service Life
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10161 2 3 3 005 0,06002%000 0,000 0,050 0,950 16,77 7920n.00 0.00 500,00 AS .00 5.00 «30.00
10 1641 31 30 3 0,000015000 0,000 0,150 0,850 18,71 7920n0.00 0.00 500,00 - 15.00 2.00 «28,00
10 36 1 31 3 04 0,000170000 0,000 0,180 0,820 23,86 79200,00 0,00 500,00 AB.O0 5,00 ~30.00
10 A6 1 4.1 3 08 0,000270000 0,080 0,340 0.%00 BALLG TIR20N0.00 N.00 BE0.00 AL 00 S.00  =30,00
10 16 1 3 2 3 03 0,000165000 0,015 0,315 0,670 21,40 79200400 0.00 500.00 75,00 2.00 ~20.00
10 161 3 2 450 4 Q,000240000 G,000 0,590 0,410 25,31 79200,00 D.00 500.00 A5.00 5,00 ~30.00
16 16 1 3 2 8 0 5 0,0004%0000 0,020 0,463 0,b1% an,00% 79200.00 . D00 500,00 ABLOD 5,00 «30,00
10 26 1 3 3 5 0 3 0,000020000 0,010 0,320 0,670 2,38  79200.00 0400 500,00 75,00 2,00 =28,00
10 16 13 3 3 0 4 0,000000000 0,000 0,000 0,000 1.76 7T9200.00 .00 500,00 AS.00 5,00 ~30.00
10 16 1 3 3 3 0 5 0,000020000 0,000 1.000 0,000 0.36 79200.00 500,00 85.00 5.00 =30.,00

15
15
15
1%
15
15
15
15
15
15

‘Saryice Life
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Table A-1. Coding values for jdentiTication codes
entered on matrix input cards.

HAZARDS {(Columns 1-2)

Bridge Ends

Bridge Rails

Guardrail End--Shoulder
Guardrail End--Median
Signs and Luminaires
Trees

Bridge Piers--Shoulder
Bridge Piers--Median
Utiiity Poles
Cross-median Accidents

TREATMENTS (Columns 4-5)

P
92
g3

Bridge End Transition Guardrail
Bridge Rail--Improved

Guardrail Ends--BCT

Guardrail Ends--Texas Twist Treatment
Signs--Breakaway

Trees--Removal :

Tree Removal (Stump Removed)
Bridge Piers--CMB plus Guardrail
Bridge Piers-~Hidrocell Attenuator
Bridge Piers~~Fitch Attenuator

Bridge Piers--Steel Barrel Attenuator
Utitlity Poles--Breakaway

Utility Poles--Removal

Utility Poles--Relocate

Cross-median Accidents--CMB
Cross-median Accidents--Double Face Guardrail

LOCATION (Column 7)

1
2

Rural
Urban

AREA (Column 9)

1
2
3

Coastal Plain (Divisions 1, 2, 3, 4, 6)
Piedmont (Divisions 5, 7, 8, 9, 10, 12}
Mountains (Divisions 11, 13, 14}

HIGHWAY TYPE (Column 11)

i
1

Ol Bwro

Not Subclassified
Interstate

‘U.S. '

N.C.

S.R. {Secondary Road)
€.5. (Cjty Street)

A-22




Table A-1. cont.

NUMBER OF LANES {Column 13)

P
1
2
3

ROADWAY

Not Subclassified
Z2-Tane

4 or more-undivided
4 or more-divided

CHARACTER (Column 15)

9
1

2
ROADWAY

Not Subclassified
Intersection Location
Non-Intersection Location

FEATURE (Column 17)

DO WM -

Not Subclassified
Tangent

Curve

1'-12"' Median -
13'-30' Median
31'-60" Median
60' Median

A-23
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Program Listings




CdEkE

BUILTFL:

Vi
/%
S¥
Sx
'z
/*
Vs,
Vs.
VE:
Ve
S*
L
7%
/*

PROC OPTIONS{NMAIN);

* ok % k ok %k ok % X ok & k ¥ ok %k ¥ Xk ¥ & ok ¥ ¥ ¥ kg

THIS PROGRAM BUDILY THE HMATRIY IKPUT FILE
THE FILE WHYCH WILL BE UTILIZED BY
THE BECONOHMIC ANALYSIS PROGRAH
THREE DECKS OF CARDS ARE SORTED BY THE
IDENPIFICATION CODES AND THE CARD NUMBER

IN THE POLLOWING SEQUENCE

{1} THE ACCIDENT INFORMATION CARDS

{2) THE HAZARD INFORMATION CARDS, AND

{3) THE TREATHENT INFORMATION CARDS
THE PROGRAM CHECK FOR DUPLICATE CARDS,

MISSING CARDS AS WELYL AS UNACCEPTABLE

*/
*/
*/
*/
xy
4
*/
*y
*/
*/
*/
*/

* ok % ok & ok ¥ K ok ok ¥ ¥ ok ok X & K ¥k ¥ Kk Kk Fx % R

bC

CHARACTERS
1 RECORD,
2 Ib CHAR{18),
2 PROP CEAR {30},
2 BHAZ CHAR{11),
2 TRT$ CHAR{55},
1 REC,
2 FILLER1 CHAR{79),
2 CARD# pIC 97,
1 REC1,
2 ID1 CHAR (18),
2 PROP1 CHAR(30),
2 FILLER2 CHAR (32},
1 REC2, .
2 ID2 CHAR({18},
2 #HAZ1 CHAR{1Y) ,
2 FILLER3 CHAR(51) ,
1 REC3,
2 Ip3 CHAR(18),
2 TRTS1 CHAR (55) ,
2 FILLERS CHAR {7},
DEFREC CHAR {80)
DEFREC CHAR (80) DEFINED REC1,
DEFREC2 CHAR {80)
DEFREC3  CHAR{80) DEFINED REC3,
N1 CHAR{11}) INIT (* 01234567897},

ON ENDFILE{INFILE) GO TO OUT_1;

ad

N2 CHAR({12) INIT (' .0123456789%),
CHAR{13) INIT(?
(#N, #R, #4) BIN FIXED (31),

N3

INFILE FILIE INPUT,
MATRX FILE CGUTPUT;

DEFINED REC,

DEFINED RECZ,

-.01234567891),

BULT
BULY
BULT
BUOLT
BULT
BULT
BOLY
BULT
BOLT
BOLT
BULT
BULT
BULY
BULY
BULT
BULT
BOLT
BULT
BULYT
BULT
BULT
BULY
BULT
BYLT
BULT
BULT
BULY
BULT
BULT
BULT
BULT
BULT
BULT
BULT
BULT
BULT
BULY
BULE
BULT
BULT
BULY
BULT
BULY
BULT
BOLT
BULT
BULT
BULT
BULT
BULT

B-2

10

20

30

40

50

&0

70

80

30
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
3990
500
410
420
430
449
450
4560
470
480
490



B-3

4N, ¥R, #9=0 BULT 500
REC1,REC2,REC3=" ! BULT 510
BULT 520
READIN: READ FILE(INFILE) INTO ({REC): _ BULT 530
| BULT 540
/% WOVE CARD 1 TO REC1,CARD 2 TO REC2,CARD 3 TO REC3 %/  BULT 550
I? CARD# = 1 THEN DEFRECI=DEFREC; BULT 560
IF CARD# = 2 THEN DEFREC2=DEFREC: BULT 570
I¥ CARD# = 3 THEN DEFREC3=DEPREC; BULT 580
BULT 590
$M=R M4 /% NO. OF INPUT CARDS %/ BULT 600
EN=#N41; /% SET UP 3 CARDS FOR CHECKING %/ BULT 610
IF #4 == 3 THEN GO TO READIN; BULT 620
BULT 630
/% MATCH REC1, REC2 AND REC3 IDENTIFICATION */ BULT 640
IF ID1 = 1Ip2 & ID2 = ID3 THEN DO BULT 650
BULT 660
/* MOVE REC1, REC2 AND REC3 DATA T0O MATRIX */ BULT 670
ID=ID1: BULT 680
PROP=PROP 1; BULT 690
FHAZ=#HAZ 13 BULT 700
TRTS=TRT$1; BULT 710
BULT 720
/% CHECK FOR ILLEGAL CHARACTERS */ BULT 730
IF VERIFY {ID ,N1) == 0 THEN GO TO OUT_3: BULT 740
IF VERIPY (PROP ,N2) == 0 THEN GO TO OUT_3; BULT 750
IF VERIFY {(#HAZ ,LN3) -= 0 THEN GO TO 0UT_3; BULT 760 |
IF VERIFY (TRT$ ,N3) ~= O THEN GO TO OUT 3 BULT 770 L
BULT 780 %
/* BRITE MATRIX ROW ©0 FILE #*/ BULT 790
WRITE FILE{MATRY} FROMN (RECORD}; BULT 800
PYT EDIT (ID,PROP,#HAZ,TRTS) BULT 810
(COL (1), (4) B)3 BULT 820
BN=03 BOLT 830
REC1,REC2,REC3=' '3 BULT 840
$R=#R41s /% NO. OF MATRIX ROWS */ BULT 850
GO TO READIN; BULT 860
END; BULT 870
BULT 880
ELSE D03 BULT 890
/% BRROR MESSAGES #/ BULT 900
OnuT 3: PUT SKIP; BULT 910
PUT SKIP{1) LIST {'ERROR IN THE INPUT CARDBS '} BULT 920
PUT SKIP{1) LIST {'THE MATRIX FILE WAS NOT BUILT'}: BULT 930
PUT SKIP(1) EDIT {'PLEASE CORRECT THE MISTAKES 1!, BULT 940
' AND RUN THE JOB AGAIN') ({(COL{1), {2) a); BULT 950
POT SKIP{1) EDIT ('THE FOLLOWING IDENPIFICATION?, BULT 960
' CODE HAS DUPLICATE OR MISSING CARDS OR !, BULT 970
'HAS AN UNACCEPTABLE CHARACTER?) BULT 980

{COL{NH,{3) Aa); BULT 990
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PUT EDIT ({(ID1,PROP1,FILLER2) BULT 1000

{COL (13, (3) A): BULT1010

PUT EDIT {(ID2,4HAZ1,FILLER3} BULT1020

oL, 3) 13 BULT1030

PHT EDIT {ID3,TRT$1,FILLERH) BULT 1040

oL (1), (3) A)3: BULT1050

GO TO OUT 23 BULT 1060

END; BULT1070

BULT1080

/% HMATRIC FILE WAS BUILT %/ BULT 1090

OUT_1: PUT SKIP{2) EDIT('CONGRATULATIONS, THE MATRIX WAS BUILT ?,BULT1100
*SUCCESSFULLY')  {COL{1},{2) A); BULT1110

PUT SKIP(2) EDIT {(!TOTAL NUMBER OF MATRIX ROWS = ', #R) BULT1120

{COL {1) ,A,F{4)) 3 BULT1130

BULT1140

ouT_2: PUT SKIP{2) EDIT ('TOTAL NUMBER OF INPUT CARDS = ?,#H) BULT1150
{COL (1) ,A,P(B)) s BULT1160

BULT1170

END BUILIFL; BULTI1180
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PROC OPTIONS

{MAIND S

* F ok ok ¥ ok k ¥ %k ¥ ok & ¥ k k k k ¥k ¥k F k ¥ ¥ Kk ¥k ¥ ¥ ¥
THIS PROGRAM PRODUCES ECONOMIC ANALYSIS TABLES,
VARIABLES ARE SEPARATED BY AT LEASYT 1 SPACE.

THERE ARE Tw0O TYPES OF INPUT CARUS.
CARDE == 1
ANNR == ANNUAL INTEREST RATE (10% = 0.1)
STRY =< YEAR TREATHMENT IS IMpLEMENTED
ACC == NO, OF PREDICTED ACCIDENTS IN START YEAR
GWTH == RATE OF TRAFFIC GROWTH (5% = 1.00}
INFF -« INFLATION FACTOR (4% = 1.04)
CARD# -- 2
HAZ =« HAZARD CODES {(1~1C)s 29 - FOR ALL HAZARDS
IF CHANGES OCCUR PLEASE MODIFY CARDS CODEDQ M
TRTMT <= TREATHENT CODES (0-~16)s 99 - FOR ALL TREATMENTS
IF CHANGES QCCUR PLEASE MODIFY CARD3 CODED *T7°
CODES == 9ALL® = SELECT ALL THE CORRESPONDING HAZARDS
AND TREATMENTS MATRIX ROWS
YSUM® - COMBINE ALL THE SELECTED HAZARDS AND
TREATHMENTS MATRIX ROWS
(1) *LISUM AL 2.,3)H{1q 2:4¢5)8(2 ) I(SUMIF(3:6.,4)°"
(2} TA(SUMIL(SUSIH(SUMIR(SUM)I{SUM) F(1)°
{3y = #(2 ) L 0 2y F(Cs& ) A (3} I (0} H(5}?
{1} (27 & (3) ARE EXAMPLES OF REQUESTS 10O
COMBINE MATRIX ROUWS OR TO SfLECT ONE MATHIX ROW
L. - LOCATION {1=-2}
A - AREA {1=3}
H =~ HIGHWAY TYPE {(0~51
# - # OF LANE {0=-3)
I - ROAD CHARACTER (0-2)
F = ROAD FEATURE (0=7)
¥ ¥ & % ok % & K k K & E ok ok Kk ¥ Kk k ¥ ¥ k kX ¥k ¥ ¥k ¥ ¥ X
(TITLEA (10} CHAR(25) VAR INIT( /% TITLE FOR HAZARD x

"BRIDGE ENUS®,
"BRIDGE RAILS?,

YGUARDRAIL END
*GUARDRATL

FIIGNS

=~ SHOULDER?,
END =~ MEDIAN®.
AND LUMINAIRES®,

YTREES® ¢

*BRIDGE PIERS =

SHOULDER® 4

*BRIDGE PIERS « MEDIANY,
"UTILITY POLES?®,

*CROSS
/% ADD

TITLEB

? ﬂ’

MEDIAN ACCIDENTS®).,
NEW HAZARD TITLE HERE =/

/% TITLE FOR TREATMENT =/
CHAR(35) VAR INIT(
/* BLANKS FOR NO TREATMENT =x/

{0:le)

*BRIDGE END TRANSITION GUARDRAILL? .

®/
%/
* 7
%/
#/

B-5

Qo00un54u
goououneud
gooouo7y
pgoobosu
puooLosu
guuuulou

*/00000110

*/
*®/
w7/
L ¥4
®/
*/
%/
¥
E ¥4
w S
x/
* S/
L ¥4
L
*/
*/
*/
*/
x/
=/
*/
x/
%/
*/
*/

/

00000120
00000130
gODUUILU
000008150
00000160
00080170
00000180
060UU1L9U
0eoUL200
00000210
pUO0UR220
0OBDU230
D0QUO2H0
00000250
00000260
00000270
00000280
00000290
00006300
go0UU310
00000320
0000UUB30
00000340
0000U350
000003560
00BOU3BTY
00000380
00BUU390
06800400
00006410
gUUBULR0
GU0OUE30
00000440
00UDULSO
0000460
00000470
00000480
00000490
OLLLELL
NOUUUS1U
00000520
00000530
0000USLY



/T xS

*BRIDGE
"GUARDRA
*GUARDRA
PSIGNS =
*TREES =~
"TREES =
"BRIDGE
*BRIDGE
*BRIDGE
*DRINGE
YUTILEITY
VUTILITY
*UTILITY
*CROSSME
*CROSSME
/% ADD N

LOCAT (2
*RURAL
*URBAN

AREAH# (3
YAREA(L)
PAREA(2)
TAREA(Z)

HGHWY (0
¢
"INTERSTY
U8
*NaCo
QS.RO
*CaSs

LANE (03
v
*2~LANE
Y4 -UNDIV
"4-DIV

ROAD {03
L

*INTERSE
TMNONM=INT

FEATURE
¥
*TANGENT
*CURVE
"1-12 ME

RAIL IMPROVED?,

Ii. ENDS - BCTY.

IL END = TEXAS TWIST TRTMENT®,
BREAKAKWAY T

REMOVAL®

(STUMP REMOVED)?,
PIERS - CMB AND GUARURAILIL®,
PIERS = HYDROCELL ATTENUATOR?,
PIERS « FITCH ATTENUATORS?Y.
FIERS - STEEL BARREL ATTNTS.%.
POLES ~ BREAKAWAY',

POLES = REMOVAL?Y,

POLES = RELOCATE?,
DIAN ACCIDENTS - CMBY,
ODIAN ACC, =0LOURLE FACE GDRL.%J.
EwW TREATMENT TITLE HERE %/

}  CHAR(B) INIT( /% TITLE FOR LOCATION =#x/
e
"
b CHARC(IOYINITH /¥ TITLE FOR AREA ®/
3

L I
:R) CHAR{L13) INIT({ A% TITLE FOR HIGHHAY %/
T

ATE Y

3y CHAR{(LO)Y INITI A% TITLE FOR # OF LANME %/
¥y
¥q
LR
¥ )

INITI /% TITLE FOR HOAD CHAR =%/

2} CHAR(1®)

CTIGN
ERSECTION

- o9 o

9
) e

{0:7) CHAR(15) INIT( /% TITLE FOR RD FEATURE %/

*
¥
¥

DIAN
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g0o000ussY
300005640
GououUsTU
pduuesas
HHRVRVIRVISRERY
goudua00
g00u0s1U
0000520
g0000R3U
30000a40
goeoussl
ARIR R ERUF YY)
Quotose70
gooouss0
goopugsu
gooouyol
goDou7iv
ao000720
ggoou73u
gogouTuu
aooouTso
co0B0760
oGoouTTo
20000780
gOoUUT90
goooua0u
6coo0Aa10
gaooug2u
goonLa3zy
gagooasy
000U0Aa50
oooouasl
gosoua7u
gogosssy
0000uUR9U
gouousiu
gooousid
(30003240
goouUs3dy
go000g44
gapooesy
gogdugsu
80800970
0gnuuesd
oouuu99y
00001000
goguiotd
GU001020
gouo1o3u
00001040



"13-30 MEDIAN Ve
3160 MEDIAN MY
60 + MEDIAN '3,
TITLEC CHAR(IOQG) VAHR) 3

(F191

(BFATBINJBPDOJAFAT ATINJAPDORFATRINJRPDO)

FLOAT (1&)+s

(PUF ¢ IMPS TRTS (HHAZ MATINTS MTSFATS INUSPDUS INFF,
ANNRREPCTE+REPSAYBS +PUBS s PUCTS « PWNCF S+ CRFC

CReCPWBCPWCT«AC«BC) FLOAT (161,
ERR BIN FIXED,
EOF_MAT BIT(1).

NUMBER CHAR(10) INIT (°0123456789%).

NUM CHAR(Z2])
CARD# PIC '97%,

INIT (912%).

CCARDH CHAR (1) DEFINED CARD#.
HAZ PIC 999,

CHAZ CHAR (2) DEFINED HAZ.
TRTMT PIC "99%,

CTRTMT CHAR (2) DEFINED TRTMT,

CODES CHAR{(80}) VAR,
(SUMRFAT «SUMRINJ«SUMRPDO)Y FLOATY
{HAZD« TRMT) PIC 999,
{LO«ARsHEY s LARDFT) PIC *9°%,
(FARF«INRFPDRF) FLOAT{16},

FE HaT %/

(16).

Solty 535 Bebs BeTe TeBe 74T Tel0,
AaBe BeYs Belle Bells Fel12, Fel13: Yell,

10+15¢ 10416}

(STYR+#ACC+ACCPsACC e SVL+ACCFAT+ACCINJACCPDO «GWTHCPIFAT

FATRF s INJRF«POORF) FLOAT {18}

)3

oCy {
MATRX FILE INPUT,
OUTFL FILE GUTPUT.

NAMEL CHARI(27) .
TITLES CHAR(3%) VAR, :
BN BIMN FIXFD (31) INXT
HC RIN FIXED (3313 INIY
1 REC,

2 HD PIC Y99¢%,

2 TR PIC °997,

e TITLE_A CHARL(25) »

2 TITLE_B CHAR(3S) »

2 TITLE L CHAR{1001},

2 AC.R PIC *35{1119°%,

2 BC.R PIC *"S{sioVi{g)a*,

2 IMPS_R PIC *(9)93Y,

(0},
{9,

XKi22:2) BIN FIXED(15) INIT{1+le 223 3:3: 3eihy Ge3%,

Tells

B-7

a0081080
aeouios6y
puotio7y
goou1osy
00001090
pouo1100
G66001110
goou11i2y
00001130
00001140
g0881150
goguliled
gggulilTu
qoBeL1LAaL
Qooou1190
006012089
gogglz21o
60001220
poourz3u
goou1240
00001250
goodlzed
aguulz7i
goguizad
ogoo12920
poU01300
00001310
goug1z2u
Q0001330
g00013440
go0013540
GouL1L36U
GUuUU137U
gooui13al
Q0001390
gouidigou
00001410
gpooi424
000031430
0000148440
jugu1450
Q0001464
0000470
aoo061480
goug1494
68001500
08001510
ooudLs2y
GoouL53U
go0u1540



On

ON ENDFILE(SYSIN)

AC_NUM DEFINED REC PO
BRCINUM DEFINED REC PO

}i

ERROR

BEGING

8517
SET

o1
0

N
N

IF ONCOBE > 79 & ONCODE < 90 THEN DO3
PUT BKIP LIST
("%%x CANNOT OPEN ONE OF THE FILES %%%%):

G0

TG FINIS

END;

PUT SKIP LIST{*SOMETHING AWRY WITH INPUT CARDSY}):

PUT SKIP DATA(CARDH ANNR«STYR:ACC5WTH«INFF)§
PUT SKIP DATA(HAZIRTMT.COUES):
GO TO CHECK.L.C:

ENG:

6O TO

ON ENDFILE(MATRX)} BEGING

CHECK.C:

CARD2:Z

& Ok R & & ok ok ok K ok %k %k Kk % ok ok %k ok ¥ ok ok %k % Kk ok k kK ok kK

l*

EQF_MA
END3

T

'1'8:

OPEN FILE(MATRX)S
AMNR ¢ STYRACCyGUTH, INFF=0 3

GET LIST (CARD#}3

EOF

/% CHECK CARD NO.
{CCARD¥H «NUM)
PUT PAGE LIST

IF v

IF C

I C
003

MAT 0

ERIFY

PUT SKI
GO TO
END3

ARDH 1
GET LIST

END3

ARD#

"Bi

#*/

PL3)
QUT_6O0D

THEN DO3

-z

0

OUT.GOODS

THEN DO3

{"CARD NUMBER

{"PLEASE CHECK YOUR INMPUT CARDS®)j
LIST

s CARDE )Y S

(ANNR«STYRWACC«GHTH s INFF } 3
GO TO CHECK_C:

2 THEN

GET LIST (HAZ«TRTMT:CODES)S

#C

/¥
IF
ir
IF
IF
IF

SELECT

HC +

13

FE ND.

CHECK FOR START YEAR,
5TYR < 1976 THEN 60 TO

VERIFY
VERIFY
HAZ
HAZ ==

s
-

0 TO

(CYRTMT « NUMBER)
NUMBER)

{CHAZ

99 & TRTMT
MESSAGE

99 & CODES] ==

OF

THMI
MESSAGES
=

- -

Cone

REQUESTS */
AND HAZARD CnOE
J THEN &0 TO

0 THEN 60 TO MESSAGE;S
99 & TRTMY -= 99 THEN GO TO

MESSAGES

MESSAGES

TALLS

THEN

ALL THE HAZARDS AND THEIR CORRESPONDING
7% TREATMENTS AND PRODUCE TABLES

x/

*/
*/
¥/
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Qoooisse
golu1560

po001IRTY
gog0L584y
Qouu1Is9Uu
00og1s9l
quou1n92
go0uls9s
00001594
BU00159%
00U01g0U
go00Ulalu
qguo0l1s620
g0001631
QUOU1640
00001650
gluulesd
000L1670
gU081480
0001690
ggouoL7ou
gogpi71d
gounyI720
ggooi73u
poooI74v
pgoB1750
goo001760
6a001770
gguglzal
goauliysu
aooo180uL
gouoolaiU
gooula2u
§o001830
00ooiabo
0guU1a50U
pouulsal
0g6001BTU
ggouigsu
gooo1s90
f0uvo1g0u
goG61s14d
gouuiszu
peCo1s3l
00001940
g8u01isho
pouul9esy
a000197u
goooissu
goauiraso
gpuoLzouu
gugozolv
QeoLZ2020
goou203u
gugo2o4u



S & ¥ k& % & % %k ¥k k %k % %k x k %k k %k %k ¥ ¥k k ¥ ¥ %k k ¥ % X

READ_1:3

Ve 3
Vi
g
Ve

READ_213

/&
g
Vg3

READ,_ 31

IF HAZ =

if HAZ

IF HAZ

CLOSE FILE(MATRX) S
OPEN FILE{MATRY)S
GET FILE(MATRX) LIST

ACCINU ACCPDO e #HAZ s TRTS «MTS o REPE s FATRF o INJRF 4

POORF +8VL) 3
IF EOF.MAT THEN GO TO CHECK.C:

TITLEC =
LANE(
PUT PAGLS

LOCAT(LOY |t

Lay) 1

CALL TABLES:
GO TO READ_13%

ENDS

ax 99 %

TRTHT

RGAD(RD)

—m=

CLOSE FILE{MATRX):

OPEN FILE (MATRX)

GET FILE(MATRY) LIST
(HAZD o TRMT ¢ LU AR WHWY s LA «RDF T ACCP ACCFAT .

ACCINJACCPDD+RHAZ s TRTS ¢ MTE+REPEFATRF » INJRF »
PDORF s SVYL) 3
EQOF.MAT THEN GO TQ CHECK.C:

IF

IF HAzZ =

TITLECSLOQUATILOY

LANE(

HAZD &% TRTMT =

LAY 14

PUT PAGE:S
CALL TABLES:

END?
IF
GO
END 3

¥ %k k% &k k¥ Kk ¥ kK k¥ kK
SELECT A PARTICULAR

HAZD > HAZ
TO READ_23%

“= 99 & TRTMY =

ROAD(RD)

CLOSE FILE{(MATRX)3S

OPEN

FILE

(MATRX 1}
GET FILE(MATRX)

LIST

99 & TRTMT= 99 % CODES =

¢

AL L?

THEN 003

/x% GET MATRIX ROW */
(HAZD s TRMT:LO« AR s HUY «LARDF T« ACCPACCFAT,

AREA# (AK)
il FEATURE(FT)S

99 % CODES

£% GET

*/

/% CHECK ENDFILE %/
tOHGHWY (HWY) 1

H

= YALL®

MATRIX

/% CHECK ENDFYLE

TRMT THEN D03
Pl HoHWY (HWY)Y
b1 FEATUREA{(FT)

AREA#TAR)

THEN G0TO CHECKLDS

99 & CUODES

/% BET

YALLY

MATRIX

K % ¥ % k F K ok kK k % ok ok k& %k ¥ & & ok %k ok k ok kK ¥ % #
SELECT A PARTICULAR HAZARD AND A PARTICULAR TREATMENT

AND PRODUCE TABLES
% ok & k % %k %k K %k Kk Kk kK k ¥ %k Kk %k k ¥ Kk ¥k ¥ ¥ ¥ ¥ ¥ ¥ ¥

THEN DO3

ROW */

k F %k ok K ¥ ¥ K Kk %k ¥k Xk k% Kk %k ¥k ¥ ¥k

HAZARD AND PRODUCE TABLES
® ok % k& ¥ k X Kk Kk % k k k k ¥ ¥ k % k K K ¥ ¥k Kk K kK ¥ ¥

THEN DO3

ROW *x/

*/
&7
*/
*x/

®/

L4
%/
* /

(HAZD s TRMT o LO s AR e HWY o LA+ ROFT e ACCPACCFAT
ACCINI+ACCPOO+#HAZ « TRTS«MTSREPEFATRF

B-9

gooo2050
poouz2o6y
guouz2a7ad
GUo02080
guuLtza9u
guuo2i100
Qo902110
neoozZi20
puuu213u
g0go214u
00002150
poou2ist
oo0B2174
pooguzisd
QuoG23I9U
couuz2200
poouz210
goo02220
§o002230
puooz240
00002254
00002250
poou2270
GuBu2280
gopuzzao
00023400
go002310
piu02320
gouu2330
0Qu23qo
pooo2350
o0gouz360
gooo2a7o
gopoz38w
gouu239u
gguu2400
aogu2n10
goo024240
aoou2y3u
guouzaba
00002450
0002460
Q0002470
goouz2480
0Go02430
gupozsiu
ggouz2siy
0002520
a0002530
00002540



INJRFPOORF 4 SVL) 0002550

IF EOQF_MAT THEM GO 70O CHECK_C: /% CHECK ENDFILE %/ 000UZ2560

IF HAZ = HAZD THENM D03 poouzsaTy
TITLEC=LOCAT(LO)Y 1! AREA#IARY i HGHWY (HWY) 11 gouuZ2s8y

LANE(LA)Y {1 ROADIRD)Y 1} FEATURE(FT) 00082599

PUT PAGE: 00uB2500

CALL TABLESS gooo2elo

ENDY 3 puuuz2s24

IF HAZD > HAZ THEN 60 TO CHECK-CH D0DUZ2630

GO TO READ.L3: 0006824840

END: 00002650

0002660

SE ok ok ok ok ok ok kK % %k % %k Xk % %k Kk k k ¥ k k ¥ ¥k ¥ ¥ %k ¥ % % x/ Q0002870
/¥ SELECT ALL THE HAZARDS AND THEIR CORRESPONDING */ 00002680
% TREATMENTS AND PRODUCE COMBIMED TABLES k7 000U259Y
Jk & ko k x k ok %k Kk ok k A k %k k k %k %k ¥k k k %k % ¥ %k ¥ ¥k @ * %/ 0002700
00002710

: IF HAZ = 99 & TRTMYT = 99 & CODES == *ALLY THEN 0On3 gooLe720
/% HeT %/ DO I = 1 TO 223 00002730
HAZ = X{ITI.1)3 Qo002740

TRYMY = XtI1I1¢2)3 GOOU2750

HAZD = HAZ3 00002760

TREYT = TRTMT: gooue770

CALL COMBINE (HAZTRTMT.CODES) 00002780

IF ERR = 0 THEN CALL TABLES: goou279%0

ENDS pgooz2a00

GO TO CHECK.C;S 0oGE02510

END s pout2a20

ponoz2830

Ak %k ok ok ok ok %k % % %k ok %k % k %k k% Kk ¥ ¥ ¥ ¥ ¥k % ¥k % %k % % ¥ %/ (0002844
/% SELECT A PARTICULAR HAZARD AND A PARTICULAR TREATMENT ¥/ DO002850
/% AND PRODUCE COMBINED TABLES x/ Q00U2860
AE Ok ¥ ok ok ok ok ok kR ok ok ko ok ok ok ok ok ok ok %k ¥ %k ok ¥ k¥ & %k % k% %/ §00U2870
' 40002880

IF HAZ == 99 & TRTMYT m= 99 & CODES == *ALLY THEN DOt gooo2a90

HAZD = HAZ;3 gyodzgiu

TRMT = TRTMT: goou2910

CALL COMBINE (HAZ.TRTMT.CODES) S 00002920

IF ERR = 0 THEN CALL TABLES: goov2930

GO TGO CHECK_C3 goguz2ey o

END3 00802950

pooozasl

END CARDZ2; g002970
poou298u

/% ERROR MESSAGES %/ gooQz299y

MESSAGE: PUT PAGE LIST {('ERROR IN THE INPUYT CARDY): nouosago
PUT SKIP({3) DATA (ANNRSTYRACC+GWTH«INFF) 3 00003010

PUT SKIP{3) DATA (CARD#H HAZ«TRTMT,CODES) § gooo3an2u

GO TO CHECK.LC: 6003030

00003040



OUT 0003

f* 0 6 2008t D DG LETA G0N SUBROUTI?‘}E

TABLES:

TABLEA:

PUT PAGE LIST (°*NUMBER OF TABLES = "+8N)3

PUT SKIP(3) LIST {(*MUMBER OF REQUESTS = *®.#C)3

CLOSE FILE{OUTFLIS

NAMFLl=* SORT FIELDS=(165,12.CHeA} 3
TITLES=*RANKING BY ANNUAL BENEFITS (NIPV)*3
CALL SUMTABI{TITLES.NAMEL):

NAMEI=" SORT FIELDS=(L177:13:CHsA) *3

TITLES='RANKING BY BENEFIT /7 COST RATIO'3
CALL SUMTAB(TITLES.NAMEL):

PROCS

% ok % k ok kR ok % ok ok % %k Kk & ok k k ¥ ¥ k ok ¥ ¥ ¥k k X
/% THIS SUBROUTINE CALCULATE AND PRINT VWO TABLES

/% (1) ACCIDENT REDUCTION TABLE., AND
I {2} ECONOMIC ANALYSIS TARLE

Jk ok ok ok %k ok ok %k & %k 4k Kk ¥ % ¥ % k & ¥ % *k ¥ ¥ k ok k¥

Fk % %k ok %k %k Xk ¥k k k k ® k %k k ¥/

/% ACCIDENT REDUCTION TABLE (A} */
% % k % kx k %k % & k %k k ok kK ¥ ¥/

/% CHECKING FOR ZERODIVIDE ETC. */
ON ZERQDIVIDE 60 TO END.23

IF TRMT = 0 THEN GO TO END.O3
IF #HAZ < 0 THEN GO TO ENDALLS
IF #HAZ = 0 THEN GO TO END.2:
IF ACCP = 0 THEN GO TO END_23

/% TITLE HEADING FOR TABLE (A) */
PUT SKIP(2) EDIT (*ACCIDENT REDUCTION TABLE
(COL{u6}eA) s

PUT SKIP(2) EDIT (*PREDICTED ACCIDENTS = *.ACC.

*STARTING YEAR § ¥45TYR,

'% FAT. REDUCED = *ROUND{(FATRF+2})
(COL{TYeAsF(610)«COLIHI) dAsF (i)a
COLIBT) ¢AyP ¥ ==u9VY 933

PUT SKIP{(1) EDIT (*TRAFFIC GROWTH RATE = *.GWTH»

% IMJe REDUCED = "sROUND{INJRF«2))
(COL{T7)+AsF {641
COLIBTIsAP Y »emTY 992}

PUT SKIP(L) ERIT (YINFLATION FACTOR = faINFF

'$ PDO REDUCED = *+ROUND(PDORF<27)
(COL{T)sAsF{Bel} s
COLUIBT)4AsP ==Y 997}

PUT SKIP(2) EDIT (*{?HAZDTRMT+ "}« TITLEA(HAZD) »

TITLEB(TR8®T )}

60 @93 LRI DLEIDAOR IO

x/

%/
*/
*/
*/
*/

guoL3050
00003064
pooo3g7y
goo0s08U
pooU3690
puoos100
gouosi1iu
ogousl2y
f0003130
guo03149
ouBs1dU
qooid3s16d
00003179
gppusian
gog03190
nopoza20go
Qoous210
gQupse2u
aeoesz3u
p0003240
000832540
geooszel
go003270
goous2840
00003290
ouuaes300
06005310
00005520
foOuU3330
g00BU3340
agou33so
0oou3360
QO0bB3T0
guousasu
pooos3su
§ou0s400
poou3slu
poois420
00083430
30003440
000030450
N0003460
aouu3470
Q0003480
$0003490
Q0003500
quous510
po0Rss20
goan3as3’u
Q0003540



ACC.CNT:

(COLUTI s AsPITT 4 X{1) P99 ACOLI21) A C0L(B6) A
PUT SKIP{2) EDIT (TITLEC)
(COL(21)+A)3
PUT SKIP(4) EDIT (*YEAR',
YNUMBER OF UNTREATED ACCIDENTS'.
"NUMBER OF TREATED ACCIDENTS?®4
'NUMBER OF ACCIDENTS REDUCEDY)Y {COLUT}+A,
COL{1S)+A.COL{D0) A, COL{BY)A)S
PUT SKIP{2) EDIT {(°FATAL " INJURY"."PDUY,
PEATAL « "INJURY + "PUO o "FATAL? , "INJURY ' *PDO")
(COL(16) +ACOL(26)+sALCOLI40) 1A,
COL(S0) vAsCOLIAO) s AsCOL(TY) sACOL(8Y)sA
COL{94)sACOL{INB)YA)
PUT SKIP (4)3

BFAT«BINJ«BPDOAFAT AIMNJLAPDURFATRINJRPDO=08
SUMRFATs SUMRINJs SUMRPDO=O0:
HACC = (ACCP % ACCYY /% NUMBER OF ACUCIDIENTS =%/
/% ACCIDENT REDUCTION FACTORS %/

FARF = (i1 - FATRF/100)%
INRF = (1 = INJRF/100)3

H

PDRF {1 - PDORF/100)3%
B I =0 TO SviLs
IF 1T = 0 THEN DO

BFAT= (ACCFAT % HACC)S

BINJ = (ACCINMJ % HACC) S
BRPDC = (ACCPDBC x HACCYH:
G0 TO PRT3S

END3

/% NUMBER OF UNTREATED ACCIDENMTS %/

BFAT = BFAT * (GWTH } 3
BINJ = BINJ * (GWTH } 3
BPRO = BPDO * {(GWTH )} i

/¥ NUMBER OF TREATED ACCIDENTS %/

AFAT = BFAT x FARF i
AINJ = BINJ * INRF 3
APDO = BPRDO % PDRF 3

/% NUMBER OF ACCIDENTS REDUCED =/
RFAT = BFAT = AFAT:
RINJ = BINJ ATNJ3
RPDO = BPUO - APDOS

/% TOTAL NUMBER OF ACCIDENTS REDUCED %/
SUMRFAT = SUMRFAT + RFAT 3

00003550
0005560
guoaassvy
goous580
Jouvss90
gout3600
pood3610
f0003a20
0003630
gUuGss4U
NOOB34n0
Q0003560
QUB3sTU
gouus6e8U
00003690
N0Oa3A7a0
00003710
goous72u0
00003730
gouns7HU
00063750
pogus7ed
aoo0377Tuo
guoB3780
poous79l
0Gu03800
j000s810
40003820
Guouss3Y
poois840
pou0s8s4u
0oou3sel
Q0003870
Gooos3880
g00u3sasu
Gouls900
goo0391u
Quoe3s20
opuo393d
goouagyll
goaus9su
00003360
QU0U3s7U
uoR3984Y
puouagsu
qooo4o0y
00604010
000040206
o004 03U
aouo4gud



PRT:

TABLER:®

END

/% TITLE HEADING

PUT

PuT

PUT

FUT

PUT

PUY

PUT

PUT

PUT

PUT

SUMRIND + HINJ i
SUMRPOO + RPDO S

SUMRINJ
SUMRPDO

/% PRINT ACCIDENT REDUCTION TABLE */

PUT SKIP(1) EDIT (I ROUND(BFAT+2)ROUND(BINJ2),
ROUND(BPD0+2) ROUND(AFAT+2) sROUND(AINJ<2) o
ROUNLD (APDD 2} «ROUND(RFAT+2) «ROUNDIRINJ2) »
ROUNDH{RPDD«2) )
(COLLTIoF{2)14X83)+(3)

ACC.CNT

({3) (FUB:2)aX(231eX{1)11})3

/% PRINT TOTAL ACCIDENT REDUCTION */

PUT SKIP(1) EDIT ( (32) ®*=%) {COL(T9).A}}

PUT SKIP(1) EDIT (*TOTAL 2' ROUNDISUMRFAT2).
ROUNMDISUMRING2) «ROUND(SUMRPDO21)
(COLUT70)sACOL(B0)Y(3) (F{9:,2):X(2}))3

S ok kK % ok ok ok ok ok % %k kK %k % sk K/

/% ECONOMIC ANALYSIS TABLE (B)y =%/
JEk %k % k% Kk k k %k % % ¥k ¥ k¥ k x k/

FOR TABLE (B) %/
PAGE 3
SKIP{1) EDIY
(COL(ub)eA);
SKIP(2) EDIT (*NUMBER OF HAZARDS =
PSTARTING YEAR 2 ?*«STYR)

(COL{RY e AePYZ272Z229Y 2997 COLI43) s AsF {8}

SKIP(3RY EDIT (*(?eHAZD«TRMT %)Y« TITLEA(HAZD} 4
TITLEB{TRMT )

(COL (&) aAsP2I2 X {1) P99 A(COL(21}sA.COL{AGY A)}
SKIP(2) EDIT (TITLEC)

(CoL(21)eA}3

SKIP({3) EDIT (*YEARY*TREATMENT * 4+ " ANNUAL 2,4

PANNUAL * « PACCIDENT Y o *PWORTH® «* PWURTH OF v,

"PHORTH OF '« "PHORTH OF ' "CUMULATIVE®)

{COLLa)+ (1D {A«X(3)))3

SKIP(1) EDIT {(*COSTY "MAINT®« *REPAIRY,

SRENEFITSY« *FACTOR® % BENEFITS*«'COSTS*

TNET CASHT® ¢ *BALANCE?)
(COLU1B) v A X{B)Y e AeXIlY(3)
AeX1B)AeXIBI A« X{H)A)
SKIP(1) EDIT (YCOST?¢COSTY«*FLOW®)
(COL{2A)vACOL(3D)YA2COL(91) A

SKIP(1) EDIT (*({$)* {3} 4" (S}t {5)7.%2",
ANNR ¥ ()P ()PP {S) %o (35}%)

(COL(LAY s A2 COLI{26) s A COLIADY s A COL{EB)Y A,
COLIBBIsAsF(342) 0L (ATYACUL{TI) 1A,
COL{S1)YACOLC103) A}

SKIP(3)3

(*ECONOMIC ANALYSIS TABLE (B)¢)

PAROUND{RHAZ «2) 4

(AXI3) e X1,

00004050
gopo4060
qQuuuHgvo
go00408490
00040940
gouosiou
000048110
10004120
00004139
goo04140
c0004150
0004160
gooie170
fpdoo4i8u
oegds190
60045200
gooo4210
00004220
0008230
goooa249
gooos250
gopouzsy
gouo427vu
pooo428u
Q0004230
00Y04300
0ooU431U
guoos320
OCQU4330
goou4340
a0o064354
Q004360
go004%370
00004380
gG008390
gaodugou
oood410
0004420
0o0o4430
gootayay
00004480
IR IREE YA
fuol4470
aooe4a84
00084490
gouoaesiu
go004510
0o0us524
QLOO4534
poouHss4dy



caL:

FIG:

CB+CPUBCPWCT=0S

PHF
Imps =

IMPS R =

/% ADJUSTED CPIFAT

= 1.0%
TRTE * HHAZ:

IMP%;

IF INFF = 1.0 THEN DO:

CRIFA
G0 7O
END S

IF STYR
IF STYR
IF STYR

/¥

FAT$=133637 * ((CPIFAT)

IMNJS= 10946 * ({(CPIFAT)

PDOS= 743 * ((CPIFAT)

= 0 TO Syikj

IF I > 0 tHEN DOs
MT$ = MT% % INFFi
REPS = REP$ x INFF3
FAT: = FATS = INFF3
INJgs = INJE * INFF:
PDO3 = PDO$ » INFF3
END3

T

l.0%
CALS

/% PWORTH FACTOR %/
/% TREATMENT COST %/

*/

< 1982 THEN CPIFAT = 1.0673

> 1981 & 8TYR < 1987 THEN CPIFAT =
> 1986 THEN CPIFAT =

ACCIDENTS COST #/

IF I=0 THEN MAINT$=03
ELSE MAINTS=MTS

iF 1 =

4 THEN DO3

*H
¥
* ¥

% ANNUAL MAINTEMANCE COST

1L.05873
1.087;
{(STYR = 13756111
{STYR = 197561)3
(STYR = 197581)%

* HHAZS

AFATAINJ<APDORFAT <RINJ(RPHO=03
{ACCFAT % HACC):
(ACCINJ % HACC)SJ
(ACCPDO * HACC)S

BFAT
BINJ
BPOO

END S

ELSE D03

/% NO
BFAT
BINJ
BRPO0

/% NO
AFAT
AINJ
APDO

il

o1y

OF UNTREATED ACCIDENTS */
BFAT * (GWTH
BINJ % (GWTH
BPDO * (GWTH

)
)
}

.
?
I3
k]

GF TREATED ACCIDENTS /
BFAT % FARF:

BINJ % INRF
BRrDO = PDORF

s @w

x/

DUUOEBHRU
gopousel
gou04R7TO
go0045480
poooes9Y
(GU04s00
po004s10
gUg04s20
00004530
Qoul4slU
6opuL4s50
00Q0Uu44a60
80004470
g0ut4s 80
g0ub4sesSU
qooua7o00
Qooo4710
gougs720
Qoo04730
go004740
CODLHT7SHU
00004760
goous77U
Qooog78u
aoou4790
gouG4 a0y
goooesie
gooo4n20
Qpoo4a30
gQuuHaLY
pooi4as50
gooo4%860
BOV04RTU
00004880
0GUOHAEIU
WHDBE LY
80004910
a0004g920
g0a04930
gou0494u
goooggha
0004960
guoosg7U
n00049840
poooa9su
Qguusgoy
ggoos5010
poous g2y
00pUbO3Y
puu0s044Y



END

/% NO. OF ACCIDENTS REBUCED =/

RFAT = BFAT - AFAT 3

RINJ = BINJ = AINJ 3§

RPDO = BPDO - APDO i

END 3
REPCTS = REPE % (AFAT + AINJ +

APRQY /% ANNUAL REPAIR COST =%/
AVBE = RFAT * FATE® + RINJ * INJ$ +

RPDO ¥ PDOU3; 7% ACCIDENT BENEFITS %/
PWB® = (AYB$ -~ REPCTS) * PWF3i /% PWORTH OF RENEFITS =%/
PHCTS ={IMP$ + MAINTS) * PWFiI /% PWORTH OF COST %/
PHNCF$ = PuWBS - PWCTS} /% PWORTH OF NET CASH FLOW %/
8 = CBR + PWNCF3$3 ¥ CUMULATIVE BALANCE *®/

/% PRINT ECONOMIC ANALYSIS TABLE %/

PUT EDIT (I+ROUND(IMP$+0) +ROUND{MAINTS,0) ¢
ROUND{(REPCTS+0) « ROUND(AVBS.:0) sROUNDIPUHF «4)
ROUND(PWBS + 0} sROUND{PUCTS:0) « ROUND(PWANCF$+0) 5
ROUND{CB+0)) (COL(TI«F(2)+X(4)F(3)a

(2) {X{2)4F U711 X{3) F{B) e XI3)aF (B3} X[3),
(3) (FOLU)«X(2))eF ({11} )3
IfMP$=03
PWF = PWF s (1 + ANNR): /% INFLATE PWF %/
CPWB = CPWB + PWBS%:
CPHCT = CPHCT + PWCTS:
FIG:
SVL = sSvL + 13
CRFC = (ANNR * {(1 + ANNR} =% SVYL}) /
{041 + ANNR) %% SyL} =~ 113
AC = CRFC % CB3i /% ANNUAL BENEFITS */
BC = CpWB / CPWCT: /% BENEFIT / COST RATIO =%/
PUT SKIP(3) EDIT (°*THE MDPV = 5% +ROUND(CB.0))
(COL(uB)sAF(L11) )
PUT SKIP{2) EDIT {°*THE ANNUAL BERNEFITS = H7.ROUND{AC«0})

(COL(3TIeA-F{1L)1}3
PUT SKIP{2) EDIT (*BENEFIT / COST RATIO = ',
ROUND(BC+6)) (COL(3D)AF(124+6)1%

/% FOR SUMMARY TABLE */

HD = HAZD;

TR = TRMTS

TITLE_A = TITLEA(HAZD)Y;
TITLE.E = TITLEB{(TRMT):
TITLE.C = TITLECS

AC_R = ACH

§0005054Y
6oGes060
guousg7u
gususo0au
80005090
puUUuUS10U
GO0US5110
0oous120
goo0G5134u
goouS140
00005150
QuUous5160
000051740
gooobiay
00005190
0goos200
00005210
go065220
ouuus523u
gooosa40
naoes2%50
80005260
poousS27Uu
000052890
Q0005290
poues300
QuouL3alo
NG0oes320
0G005B330
DOOUB3R0
g0005350
Q0005360
Jo0g5370
gooes380
000U5320
oUuu54040
gooo5410
go005420
00005430
ga009440
00005450
000u5480
00003474
00005480
go0us549d
00uYss50U
aguossiy
goousbs240
0oo0Ss53u
ouuLs540



BC_R = BC3 a004555u

Jx COMPLEMENT FOR SORTING PURPOSES %/ 0005560

IF AC >= 0 THEN AC_NUM=1000000UGO00 - AC_NUHM: gou0ss870

IF BC >= 0 THEN BCNUM=1000000, =~ BC_NUM3 goyoss80

WRITE FILE(OUTFL)Y FROM (REC) No00ss90

NoUeS5600

BN = &N + 13 00005610

GO TO END_TABLESH 00005620

D00US&30

/% ERROR MESSAGES %/ gonasssn

ENB_D3 00005650
PUT SKIP LIST B0005660

(*ERROR = TREATMENT INFORMATIONM NOT AVAILABLE')S 00005670

GO TO END_3¢ 030056840

END.12 00058890
PUT SKIP LIST (*ERROR =~ NO ESTIMATE OF HAZARDSY): guous7040

GO TO END_33 goousTLU

END_23 §0005720
PUT SKIP LIST ('ERROR -~ DIVISION BY ZERU ATTEMPTED *1})i pooouS730

EnND_A2 DUOUSTHO
PUT SKIP(1) EDIT (*CHECK INPUT CARD BELOW AND?, goo0s750

' APPROPRIATE MATRIX ROW IN USER MANUAL APPENDIX A.%) 00005760

(COL U)o (2) A¥ 0005770

PUT SKIP(3) LIST (*INPUT CARD'®) poous780

PUT SKIP{(1} EDIT (*CARD NO = ¥,CARDH. 00005790

¥ HAZARD = *¢HAZ' TREATHMENT = ',TRTMT) poue%8e0

(coLiil).(a) A3 0005810

PUT SKIP{1) EDIT (°CODES = *,.CODES) pgoosazu
{COL{1)(2) A3 Quouss3dl

END_TABLES: ODCUSAHE
END TABLESH nooUses50

goou5860

00005870

/* 4 8305200000000 0e 0 IR P SUBRDUTINE ¢ 9080830988020 a000645%0a8 *, Gnﬁasﬁae
CoMBINE? PROC(HAZ, TRTMT, CODES); popes5890

/% THIS SUBROUTINE DECODES THE USER'S COMBINATION LINPUT. MATCHES %/ (0005900
/% THE PROPER VARIABLE CODES WITH THE ®MATRIX AMD RETURNS A SINGLEx/ 0000353910

/¥ COMBINED ROWs AN EXROR FLAG, AND A TITLE %/ 00005920
QUoUS930

/% EXAMPLE OF EXPECTED FORMAT FOR CODES: */ 00005940
/% VARIABLE ID VALUE LIST ¥/ Q0005950
/x H H */  Q00UB960
/% H i */  (00U5970
/% i St ¥/ 00005980
% 0 oH{2 ) L {1y 2 ) F(B3stel) Al(243) 1 (03 H{B} ? %/ 00005990
gouleiod

peLt (HAZ. TRTMT) PICY99°, A% HAZARD & TREATMENT CODFES #/ pooseniu
CoDES CHAR(80) VARYY /% INPUT COMBINATION CODES %/ aogden2d

OCL (HPPHPF oHPI HPDOENHZ s HTCOST «#MCOST  #RCOST o #RUST _N HFRF «#IRF, guoUs(30
BPRF) FLOAT(1&)3 goonenLo



B-17

/% USED TO CALCULATE SUMS IN THE COMBINING %/ pouoensu
acL 000064064
CBN CHAR(81) VAR, /% DE-BLANKED COPY OF INPUT STRING x/ J00d60G70

NUMBRS CHAR{10)} INIT{(*0123456789%v)s /% FUR CONVERTING # 7O LETTER %,/00006080U
I0 BIy FIXED(15)s /% ID # ASSIGNED TO THE VARIABLES ... IN THTS ORDEROUOO6090
LOC AREAHIGHWAY « HLANES s INTERSECTIONsFEATURES .4 00006100

(LOCATION IS 1+ ewse ¢ FEATURES IS T) %/ Qboueilu
(I Jy Ke Le My Ny BIN FIXED(15) /% LOOP COUNTERS %/ BooosL20
VAR.LID CHAR(T7) INIT(SLAHH#IF®), /% USED TO ASSIGN THE NUMERIC ID =/ 00006130
ENDLST BIN FIXED(15)s /7% USED TO POINT TO A RIGHT PAREN = 00C0614U

WHICH IS ASSUMED TO BE THE EMD OF A VALUES . IST %/ 00006150
MAX (5] BIN FIXED INIT(2:3:5:302:6)¢ /% MAX VALUES FOR EACH VARIARBLE.QUU0U&160

USED TO RANGE CHECK x/ 00006170

SAVEM (0:19) BIN FIXED(15), /% SAVE VALUES HERE = 1 MEANS VALUE FOUNDOOGU618U
0 MEANS NOT FOUND %/ gougs1au

TITLE {6) CHAR(8) VAR INIT( LOCY *AREA® s HHWY ¥ HLANES?, a0upe200
PINT? « "FEATURES® ) 4 /% USED TO GENERATE THE TITLE =/ a00ue21Y
/% GENERATED ROW INPUT */ 00006220
ISHORT.LID CHAR(H) BEFINED M7 J0006234
INPUT_ID CHAR(10} DEFINED MT. guulse24u
L MT. 40006250
2 HAZRD PICY'991, Q086260

2 TREATMT PIC997+, govoe27y

2 LOCTN PIC9t, gouus280

2 AREA PICr9v, 00006230

2 HIGHWY PIC*9¢%, Q0006300

2 HLANES PICYS99e, gouue3id

2 INTERS PIC'9¢, quoue32y

2 FEATUR PIC'9%, 00gu6e33u

/% MATRIX ROW INPUT (ID) %/ pugose3sul
MSHORT.ID CHAR{4} DEFINED RWMT, goouve3shy
MROW.TD CHAR({10) DEFINED RMT. 0C006360
1L RMT, Q86006370
2 HAZRD PIC®99*, J00ue3au

2 TREATHMT PIC99¢, 00006390

2 LOCTN PICY90, 600064040

2 AREA PICt9%, : oouues1l

2 HIGHWY. PIC?937, poous420

2 RLANES PIC*9v, fouus430

2 INTERS PIC*9Y, noooe4ul

2 FEATUR PICH*9v, 60006450

/%  MATRIX MATCHES TO BE COMBINED =/ f0ous46U
1 ROWS_TOLBE _COMBINED gauvey7y
2 pP FLOAT(ls)e /% PREDICTED PROPORTION OF ACCIDENMTS x/ 0006480

2 PF FLOAT(16)s /% PROPORTION FATAL *x/ 00006424

2 PI FLOAT(16)s /% PROPORTION INJURY %/ ' j0uasesiy

2 PDO FLOAT(16}s /% PROPOURTION PROPERTY ODAMAGE ONLY %/ 00006514

2 NHZ FLOAT(16)s /% # OF HAZARDS =/ _ gaudseszy

2 TCOSY FLOAT(146)e /% TREATMENT COST PER HAZARD %/ Jo0065340

2 MCOST FLOAT(16). /% MAINTENANCE COST PER HAZARD %/ poooesL4u



2 RCOST FLOAT(16)s /% REPAIR COST PER HAZARD %/ 0000655240

2 FRF FLOAT(18)+ /% FATAL REDUCTION FACTOR =/ g0U0e5RAY

2 IRF FLOAT(16)s /% INJURY REDUCTION FACTOR */ poultes7l

2 PRF FLOAT(16)s /% PDO REDUCTIUN FACTUR %/ Guo0essd

2 St FLOAT{16)s /% SERVICE LIFE =/ 0G00BS90
HMATCHS BIN FIXED{(31)+ /% B OF MATCHES TO MATRIX =%/ 00006500
VAR(G,7) BIN FIXED(1S)s /x SAVE THE VALUES FOR EACH VARIABLE == paguesil
VAR( VARIABLE. VALUE) %/ 6006620

MISSING CHAR(B) VAR /7% FLAG FOR CHOOSING WHETHER TO CALL A MTSSING 00006630
R AN ERROR ¥/ QUOULGEHU

COUNT (&) BIN FIXED(15)): /% KEEP TRACK OF # VALUES FOR EACH VAR =x/ (000066530
PUT PAGE: 00006660
ON ZERODIVIDE BEGING Q0006670
PUT SKIP LIST ('ERROR - DIVISION BY ZERO ATTEMPTED ) JUuusa8U

GO 7o oUT.1% 0006890

END § nGuoe700

00006710

po0oe72y

/*oocapl!oni.toooq sSuUB SUBROUTINE s eceedarcessetRetsrosoonoonadeoai, 90066?30
PARSLST: PROCIVALUS) 000Us74HU
/% THIS SUBROUTINE IS8 PASSED THE VALUE LISTe AND IT INTERPRETS AND gouveTsy
STORES THE VALUES /00086760

DCL VALUS CHAR(BQ) VAR 0000s770
DCL ¢ H 8IN FIXED(L1S) 0600067840
VALUE CHAR{80) VAR. VALS CHAR{B81) VAR); poobe72U0
nouues ol

SAVEM = 03 /% INIT SAVEM TO SAY *NO VALUES FOUNDY *x/ ngodesald
0008820

/% IF 'YSUM® SPECIFIED FOR VALUES., RETURN ALL VALUES FOR THIS vAR %/ 00008830
IF vaLUS = *SUMY THEN co0u6sHY
Dos Quouessy

DO H = 0 TO MAX {ID);3 g000BRG0

SAVE®M (H) = 13 QUUUG6RTU

END S 060064880

IF ID < 3 THEN SAVEM (0) = 03 0p006a920

MISSING = *™NO ERROR®S f0uieg00

GOTO EXIT.PARSH Go0uesl

END 3 00006920

Q0006930

/% SHOULD HAVE BEEN PASSED A VALUE LIST. WITH NO PARENTHESES LEFT %/00006940
H = 13 gouuesduy
VALS = VALUS 1| *%%3 /% MAKE SURE WE FIND END %/ 4ogle96d
/% EXTRACT VALUESe. RECORD THEM IN *SAVEM® %/ Jod0uesg7U
VAL_LOOP: DO WHILE{H < LENGTHIVALS))] 00006380
VALUE = *%3 00006990
/% FIND A VALUE =/ gaguovroon
DO WHILE{INDEX(NUMBRS SUBSTRIVALS H«1)) 7= 0)3 gugl701u
VALUE = VALUE 1| SUBSTR(VALS+H.1)3 goodv7029

H = H + 13 goaa7o3u
ENDS ’ 00007040



/% CHECK FOR QUT OF RANGE =/

IF LENGTH(VALUE) == 1 YHEN
DOs ERR = 13
GOTO EXIT.PARS:
ENDZ
/% SAVE IN SAVEM == THIS TAKES CARE OF DUPLICATES & EFFECTIVFLY

SORTS THE VALUES ¥/
SAVEMO INDEX{NUMBRS VALUFE}=1 } =
A% DELETE COMMAS *x/
D0 WHILE(SUBSTR{VALS«H.1) =
H = H + 1%
END 3

END VALLOOP:

EXIT..PARS!

END} PARSLST:

1

L I

SUB SUBROUTINE

/s ocsonsesseseccas Wesveva0esoseeRs00cose0eR0es00s e

SUMLUFE: PROCS

/¥ THIS SUBROUTINE KEEPS A RUNNING TOTAL FOR THE COMBINED RO#S %/
HPP = HPP + PP}

BNHZ = HNHZ + NHZ3

RPF = HPF + (PPxPF}3

API = #P1 + (PPxPI}i

HPDO = #PO0 + (PPXPDO}

HTCOSY = HTCOST + (NHZXTCOST}s

HMCOST = #HMCOST + (NHZ®MCOST)s

BRCOST = #RCOST + PPx(PF*FRF + PRI%IRF + PROXPRF)}

HRCST_MN = H#RCST.M + RCOST % PP % (PF%FRF + PIxIRF + PDOxPRF}
RFRF = #FRF + (PPxPFxFRF};

RIRF = #IRF + (PP*PIxIRFI}

HPRF = H#PRF + (PP%PDO*PRF )}

END SUMoUP3

SUB SUBROUTINE

/*ooo;oa.o.-ooaago oe.eu.nbo..ooctobﬂ.olo...ﬂee..‘a*/

MATCH_ SUM: PROCS

HouB7Osy
pRouv7oen
puourovo
pooo7Toso
aood7090
Qou0710U
GLGO0T1I10
gop07120
00007130
goouTiIYy
o0ggoevTIsu
poob7i60
pgonv7170
Qoou7180
gou07190
goo07200
pogovTz21u
o00gu7220
00007230
QGoa7240
goouT250
nooB72640
go0a07270
pep07289
geootTzou
00007300
g00073140
poot7320
gooo7330
0007340
guou73s590
gugu73el
GUouT370
Gouav3ey
go0073940
00007400
oguoovL1u

/% THIS SUB DOES MATCHS FOR THE CASF CODES = °SUM®' == ONLY NFED%/00007420
/%  TO MATCH TRMT & HAZs % BDON'T CARE IF A A ROW IS5 MISSING */00007430
DO WHILE(MSHORT.LID => ISHORT.LID) DU0OTuY
IF MSHORT_ID = ISHORT_ID THEN guou7450

DOs apuLT460
BMATCHS = #MATCHS + 13 Goon7470
IF NHZ < 0 THEN DO: 00007480
IF MISSING = ERROR® THEN DO3 0oEL7494

PUT SKIP LIST(*ERROR = NO ESTIMATE UF HAZARDS®): 0oBu7s00

GO TO OUT.1: 0ooU7s10

END 0ouu7520

ELSE gou075%30

PUT SKIP LIST(*WARNING = NO ESTIMATE OF HAZARDSY®) 0uou7HYU



END3
ELSE DO
IF #MATCHS = 1 THEN SYL=3SL;3
CALE SUMLUPS
END 3
END S

GET FILE(MATRX)
LIST(RMT.HAZRDs RMT,TREATHMT s RMTLOCTNs RMT.AREA.
RMTHIGHWY s RMT HLANES: RMTLINTERSs RMTFEATUR
PPe PFe PIs PDOs NHZ, TCOST. MCOSTe RCOUST, FRF
IRF+ PRF. SL)3

IF EOF_MAT THEN MSHORT.ID = °9999%;

END S

ENDLMATCH:

END MATCH. SUM;

J¥ % ok ok ok R ok ok ok sk k k ok kK K ok % Kk F R K & k K ok k k K & K ¥k kK K/
FE IR BE I T2 33 STEP ONE xEEE K R ¥/

/% DECODE THE USER®S INSTRUCTIONS ®/

/% DE=BLANK THE FIELD */
CBN = *7;3
DO J = 1 TO LENGTH{COUES):

IF SURSTR(CODESs Je¢ 1) == ° ? THEW CBN = CBN 11 SUBSTR(CODES, Jel)s

ENDS

/% IF 'SUM' SPECIFIED. READ ALL ROWS FOR TRMT & HAZ., DUN'T WORRY
ABOUT MISSING ROWS #/

IF CBN = "SUMY THEN GOTD STEP23

CHM = CBN TF %% /¥  ENSURE THAT WE FIND THE END */

COUNT = 03 /% INIT S0 CAN VERIFY ALL VAR'*S SPECIFIED #%/
EQF_MAT = v0%B3

ERR = 0%

MISSING = YERRORY;

PARS_LOOP: D0 WHILE(CBN % "x¥)3
/% INENTIFY VARIABLE =%/
ID = INDEX{VAR.IDs SUBSTR(CBN.L.111}3
IF In = U YHEN
Doi PUT FILE(SYSPRINT) SKIP
LIST{*CAN®'T IDENTIFY ONE OF THE VARIABLES"}3
ERR = 1%
GOTO QUT:
EnDi
/% FIND END OF VALUE LIST =/
ENDLSY = INDEX{CBN«*)®)3
IF ENDLSY = 0 THEN
03 PUT FILE(SYSPRINT) SKIP
LIST(Y'MISSING RIGHT PARENTHESIS IN VALUE LIST®):
ERR = 13
GOTO QUT:
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QoouTasy
80087560
nGuiB7s70
gauu7580
gouuvs30
gugu7e040
gogu7slu
0Q007£20
00007830
000074440
QUOGTRHU
npooL7a6U0
poouv7sTO
QO0GTABU
00007690
ooeor7o0
g06007710
Q0087720
oouuT730
goouuvY7ad
00007750
goou7T760
pouoT770
goQu7780
goouou779d
guao7alu
gooodvalu
puuBTaz2u
pgoeso7a30
0007840
Qoou7aSL
0o0n7860
oupoTrs7o
gpgpovasy
peosTasu
opoueTs00
pooigreluy
pooov92u
00007930
cooo79O440
Qoo0795U0
pgpu7sed
gauuvevrl
Qeo0l7380
goouTegu
pooosonu
guousotl
00080620
guoua0nie
goous0L4g



END3
/% DECODE VALUE LISTe SAVE VALUES IN ARRAY SAVEMT %/
CALL PARSLST (SUBSTR(CBN.3.(EMDLST=3))13%
IF ERR = 1 THEN
DO3 PUT FILE{SYSPRINT) SKIP
EDIT(*ERROR IM VALUE LIST FOR *»TITLE(ID)) (COL(1)s+AcA}Y
GOTO QUT
ENG S
/% CHECK VALUE RANGES */
/% HIGH BOUND %/
Do J = (MAX(ID) + 1) TO 93
IF SAVEM (J) > 0 THEN
Dos PUT FILE(SYSPRINT) SKIP
EDOIT(*VALUES OUT OF RANGE FOR %o TITLE(ID}} (COL{1)eA. A}

ERR = 11
GOTO OUuT;:
EnND s
END S
/% LOW BOUND %/

IF ID € 3 & SAVEM (0) > 0 THEN
Dos PUT FILE(SYSPRINT) SKIP
EDIT(*VALUES OUT OF RANGE FOR *s TITLE(ID)I) (COL(1)sAA)S

ERR = 13
GUTO 0OUT3
ENDS
/% SToRE REAL VALUES IN ARRAY VAR & COUNT THEIR NUMBER (Kj) %/

K = 13
DO J = 0 TO MAX {(ID)yi
IF SAVEM {J)} > 0 THEN
003 VAR(ID. K) = Ji
K = K + 1%
END 3
END S
/% CHECK FOR NO VALUES FOUND %/
IF K € 2 THEN
Dos PUT FILE(SYSPRINT) SKIF
LIST{?ALL VARIABLES NEED VALUES'):
ERR = 1%
GOTO OUTS
END 3
COUNT (ID) = K = 13
/% CHOP OFF CRN S0 THAT A MEW VARIARLE SHOULD BE IN COL 1 %/
DO WHILE{(SUBSTR(CBN«ENDLST+1} = ") %}
ENDLST = ENDLST + 13
END S
CBN = SUBSTR{CBNENDLST)S

END PARS.LOCPS

/¥ CHECK TO MAKE SURE ALL VARTIABLES WERE SPECIFIED %/
DO J =1 70 65
IF COUNT (J) = 0 THEN
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GoousosSY
gooosgal
ouous07u
goouso8sU
goou8sggl
gouus100
00008110
000o8120
0oouB8130
gaoosiau
goopuaisy
00008160
00008170
gogdsiay
oouU819y
pousszou
gopuszlil
oouus22y
oGooe230
gonos24d
goouszso
Q0008260
gootsz7u
apoos280
poous290
Qoou8300
JgoQus831u
gqouos320
Qouog3azg
pooBasgu
00008350
a0ou8360
NOOLBATO
00008380
gouos3su
gauoasdu
popusg1y
poocssz2u
goeosu3l
gootsayu
pooo8sasu
NoouB4s0
00UB47TU
gpoussan
0onuUB490
agpoossiu
pooussiy
poousszu
BooUBR3U
Qoouas4l




END 3

AE ok
VA&
STEPZ:
P
/&

CLOSE FILE(MATRX) S

HPP
HFERF ¢

MY HAZRD =
GET FILE{MATRX)

IF CBN =

0o I

bo

0o

* ok Kk ok k %k ok ok ok Kk ¥ kK %k %k % % ok k %k k ok k ¥k ¥ ok ¥k ¥ ¥ ¥ %k %/
TWO

*  Ekkk¥

DO3

PUT FILE(SYSPRINT)

SKIP

LIST(ALL VARIABLES MUST BE SPECIFIED®):

ERR = 13
GOTO OUT:
ENDs

STEP

TRY TO MATCH TO MATRIX *®/

REWIND MATRIX TO BEGINNING %/

HNHZ «
HIRF ,

GSUMU

= 1

J
K =

Do L =

og N
BT.FEATUR =

BPF
EPRF =
HAZ3

THEN DO3

1

HPIq

HPDO,
03

MY TREATHT
LIST(RMTHAZRD
RET o HIGHWY o

BTCOSY

= TRTH

L]

T3

RMT, TREATMT 4
RMT « #LANES

wgpkkk k Kk &/

OPENM FILE(MATRXIS

BMECOSTe HRCUST,

HMATCHS = U3
RAT«LUCTN
RMTIMTERS

PP ePFsPI«PDONHZ s TCOST MCOSTRCOST,
FRFIRF«PRFoSL )

CALL MATCH_SUM;

GOTO STERS3:
END G
/% GENERATE ROWS TO BE COMBINED *%

TO COUNT (133
MT.LOCTN =
1 T0O COUNT
MY AREA
I TO COUNT(3)3
MTHIGHWY =
1 0 COUNT(4)3
MY HILANES =
oo M =
MY.INTERS =
1 TO COUNT

{=)3

= VAR{(Z,
VAR {
VAR {(
TO CUUNT
VAR

VAR (

VAR(1 .

i¥s
Ji i

B¢ K}
el )3
{533
5¢ MI3
{6}3

6e MNP

/

/% MATCH THIS TO MATRIX =®/

RO

GET FILE(MATRX)

PP
IRF «

LIST(RMT HAZRD
RMT aHIGHWY »
PI.

PF e
PRF 4

iF EOF_MAT THERN

END

POG
SL} 3
MROW_ID

RMT . TREATMT»
RMT « HLLANES

AjH

—

WHILE{MROWLID < INPUT.IDIG

RMT2LOCTN
RMT  INTERS ¢
MCOST

Z+ TCOSTs

t9999993999 9§

HRCSTLN =

0%

RMTAREA,

RMT FEATUR ¢

RMTCI‘QEA‘

RMTFEATHR ¢
RCOST,

FRF «
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na008s55%0
6008560
guo08s870
nGou8584
guouss2u
(000800
00008610
Quoo8e20
00008630
0060086410
00008s50
go0U8660
QOBUBsT0
BU008s8Y
G0008A30
gooo8700
GGoos8710
ggoosi20
000688730
auo08740
00008750
geoos7el
QoousTvo
00008784
000087940
pgousado
goposse1y
ouou8sazu
gaguss’n
gucoEaNG
pouosasy
QG00EARBD
goousavl
ouoLsasU
Gogo8s30
guous900
g0o08910
pogoesz2o
NGoU8330
oguuB9L0
g008950
gagugasl
gouuseTy
Quooasal
000069340
00009000
goousoiy
guousoz2u
gogo203y
Qo0090H0



E
END

/%
/%
/%
7 *
STEP3
Ik

7k

ACC
ACC
ACC
ACC
TRT
MYs
REP

IF MROW.ID = INPUT.I
003
HMATCHS = #MATC
IF NHZ < 0 THEN
IF MISSING
PUT 8KI
(*ERROR
GO 10 O
END3
ELSE PUY 3

{"WARNING = NO ESTIMAYE OF HAZARDS?:3

END

ELSE pO3
IF #MATCHS
CALL SuM.U

END 3

CENDR

ELSE IF MISSING = *F
PUT FILE(SYSPRI
LIST (*MISSING

ERR = 13
GOTO QUTH
END
END S
END 3
ENDS
Enbdg
N3

9
*

& & ok ok oK %k ok %k %k ¥ % ok ok %k ¥ Kk ok & ok ¥ %k %k k Kk k k X ¥k ¥k ¥ ¥ ¥/

&k kkkokk STEP THKREE
FINISH CHECKING: COMBINING,
CHECK TO SEE IF ANY MATCHS
BMATCHS = 0 THEN
DO; PUT FILE(SYSPRINT) SKIP
LEISTOYNO MATCHES FOUNDY )3
ERR = 134
GOTO QLTS

ENDS

COMPLETE COLLAPSING =/

P = #PP:
FAT = BPF/HPP
INJG = 8PI/suPPy
PO = HPOLDO/HPP:
% = HTCOST/HNHZ ¢
= HMCOST/#NHZ;
$ = HRCST_N/HRCOST:S

0 THEN

HS + 13

pos

= *ERROR?Y THEN DO
P LIST

- NO ESTIMATE OF HAZARDS');
UT_13

KIpP LIST

= 1 THEN SVL=SLi
Pi

RROR?® THEN DO3
NT) SKIP
ROW '« INPUT_ID):

Fnkkk * ok k/
GEMERATE TITLE */
WERE FOUND -- ERROR IF NOT %/
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goo09050
goodsnel
guou9a7y
gouogoay
s0002090
44009100
0060091190
Q0pu9i2u
QoQu213u
puou9iad
popLE9150
oao9160
0pou9170
aoou9180
pouus1sd
apouu9zou
aogu9210
930u92240
0Q0092340
goloiv24u
QuUoU9250
gaoi926U
guoug27u
Qoouezau
nou09290
goousaoy
0U0U93LU
6ooLs320
gooo9330
00pU923480
0009350
Q00093640
00009374
gUousssl
000093940
GouUuU940U
0O0U9H1Y
Gou0942U
Goo0943u
0o00IYLuY
GOUL9450
Q009560
oo04u9470
00009480
0009490
0009500
400095140
goooss249
00009830
00009544



IF #PF = 0 THEN FATRF = 03
ELSE FATRF = HFRF/H#PF3

iF #PI = 0 THEN INJRF = 03
ELSE INJRF = HIRF/#PI;

IF #PDO = 0 THEN PDORF = 03
ELSE PDORF = #PRF/#PDO3
B#HAZ = #NHZ:

/% GENERATE TITLE
IF CBN = *SUM®
TITLEC = '3

DO K = 1 1€ 63
/¥ PICK UP VARIABLE NAME,

x/

THEN D04 TITLEC

= YSUMY g

15T VALUE *x/

GOTO QUT3

ENDs

/¥ THE STUFF BEGINNING *SUBSTRY ONLY MAKES THE NUMBER IN ®*JVAR?
A LETTER */
TITLEC = TITLEC §I TITLE(K)Y 1 *{* }1i
SUBSTR(NUMBRSs VAR(Ks1l) + 1+ 113
DO L = 2 TO COUNT (K3
/¥ ADD REMAINING VALUES =%/
TITLEC = TITLEC 1 ®*47 }{
SUBSTRINUMBRS s VAR(K+LY + 1¢ 11}
END
/% FINISH AND SPACE =%/
TITLEC = TITLEC {1 %)+ ]} v %3
D
IF MISSING = *NO ERRQRY THEN TITLEC = 9¥%x% tf TITLEC:
ouTs
IF ERR = 1 THEN PUT FILE{SYSPRINT) SKIP
FDIT{*HAZARD % ¢HAZ " TREATMENT *,TRTMT,
O COMBINATION *+CODES) (COL(S5)+4(8) A}
ELSE G0 TO out_. 2%
CUT.12
PUT SKIP(1) EDIY
{YCHECK INPUT CARD BELOW AND APPROPRIATE:®,
PMATRIX ROW IN USER MANUAL ARPPENDIX A®)
(COL{1)Y, (2} A
PUT SKIP{3) LIST {(*InNPUT CARDY);
PUT SKIP(1) EDIT {"HAZARD = Y+HAZs? TREATHENT = 4
TRTHMT)
{COL{1Yely) A):
PUT SKIP{1) EDIT (*CORES = *-CODESY
(CoL{1).0(2) A):
ERR=1%
QUT.214
END CoMBINE?
/* 8 9 08 85T a2 65 38E 2R QRO R SUBROUTINE e o A @0 38 804 bdse 9B e @0 9

x/
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gouu9ess0
008009560
nooogs7o
gouu9ssi
aoouuss
00003500
00009610
guoo9s2u
goou9s 30
gduuyseyl
Qouu9ss0
000094a60
N0uu9se70
000095840
QUBU9590
000097400
00009710
goou9T20
06009730
goous7HRo
00ua97s0
00009760
gggug77L
gooaus7sl
80009720
noou9gau
g000981U
gooa9sz2u
00009830
80009840
fOOu9R30
00009R60
pooBIR7L
a00098840
8000958920
gouugslu
00009910
BO009920
poB0%93u
quouU99Ly
g0i009950
00009950
00009974y
gooo99su
06009990
00010000
00010610
pacdiuo2g0
goo1o030
goo100490




SUMTAB:
7k
VL
g
ok
Ik

Deu

PROC{TITLES NAMEL)

* % & k %k %k k Kk F k % ¥ % k ¥ ¥ ¥ ¥k ¥ % %/
THIS SUBROUTINE PRINT Tw0 SUMMARY TABLES */
(1) RANKING BY ANNUAL BENEFITS (NMDPV) x/
{2) RANKING BY BENEFIT s/ COST RAYIO */
ok ok k ok k k & ¥k ok % k k k ok % Kk %k k % %/

IHESRTC ENTRY{CHAR{Z27)CHAR(28)FIXED BIN(31)»

FIXED BIN(31)ENTRY),
IHESARC ENTRY(FIXED BIN(31)).

TABLA
TITLES CHAR({35)
NAMEL

(MM KK)

J

ENTRY
VAR«
CHAR{27)»
BIN FIXED {(31).
BIN FIXED,

RETURN_CODE FIXED BIN{(3L):

J=03
KK MM=0%

CALL IHESRTC (NAMEL,

TAB.AZ

IF U=

/% SORY SUBROUTINE =%/
* RECORD TYPESFLENGTH=(198) %«
25000 RETURN_CODE + TAB-A) 3§

PROC(REC.A) S

0 THEN DOS

/% TITLE FOR SUMMARY TABLE =%/
PUT PAGE:

PUT

PUT

PUT

PUT
PUT
J=1
END

DCcL ¢

SKIP EDIT (TITLES)

(COL(H2) )3

SKIFP(3) EDIT (*RANK %

TTITLE (HAZARD.TREATMENT ETC.17,
PANNUAL ¢ o *BENEFIT /7« *TREATMENT)

(COL(1) ¢ACOL(14) sA«COL(BE) ACOLITGTY A,
COLEX11).A)

SKIP EDIT (*BENEFITSY,'COST RATIO?*COST(S)*)

{COL{B2) s ACOLITT) s ALCOL (112 eA}S

7
+

e
q

SKIP EDIY
SKIPU1) s

({1151 *=) (COLC1)Y+A}}

REC_A CHAR{1981),
1 INREC DEFINED REC_As

AV AV R LY L

HD PIC *®*399°%,
TR PIC *99°%,
HAZD CHAR(251),
TRMT CHAR({35) «
PARTL CHAR{B01,

*See note on page B-26.
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06010050
popiios
au0148079
geoivaesd
g601u090
0p010100
0poiuilo
0010120
00010130
00010140
0001U150
pG018160
guoi191v7o
0061U180
0uo1U1I90
QuoxIuz209
g00102140
pugiuz2t
80010230
80010240
gagluzso
go010260%
poo10270
000102840
460102990
gouivage
go0103140
guoluU324
goulu33e
CU010340
00031U350
0U0r0260
QUDIURTO
00010380
0001u390
po0104Q0
0010410
60030420
Goo1u430
GOOLIO4L0
00010450
ggulu4eu
guolIu470
00610480
8010490
80010500
0081495140
01082y
G001U530
00010540



2 PARYZ2 CHAR(BD) .

2 BEW HPIC *5(11197%,

2 RAT PIC "S5{6)9V(6)3°*%,
2 COST PIC #(319%,

REN.NUM DEFINED REC.A POSITION(LI&SE) PIC {11197,
RAT.NUM DEFINESC REC_A POSITION{178) PIC *{6)0V(&)9"
L

/% COMPLEMENT FOR PRINTING #/

IF BEN >= 0 THEN BENNUMz=100000000008 -~ BEN_NUM3
iIF RAT »>= 0 THEN RAY-NUM=1000000.0000 - RAT_NuM:
MM oz MM O+ 13 /% NQ, OF ROWS =/

/% PRINT SUMMARY TABLE %/
PUT SKIP(Z2) EDTIT (M0 (*eHDeTHe* 1P s HAZD s TRMT +BEMRAT
COST)
(COLCL)oF (L) eX (L) eAsP 339 X{1) P 397, A,
COLGAG) e ACOL{YU0) AL COLITB)Y PP {1l1)~97,
COLA{4) P {5)=0V,(6)9%,COLILLL1)«PPIBIZIY )

PUT SKIP EOIT (PARTIY {COL{14)¢A)
PUT SKIP EDIT (PART2) {COL(1i4%).A}i
KK = KK + 13 /% NO, OF ROWS PER PAGE %/
IF KK > 9  THEN DO
KK = Q3%
J = D3 A% SET UP TITLE FOR NEW PAGE %/
ENDS
CAtL IHESARC({4):
RETURMS
END TAB.AS

END SUMTABS

FINIg END HAZARD:®

*Technical Note

Appendix B, page B-25, line 00010260
In specifying the required core size the following points should be kept in mind:

1. For 0S-MVT II systems, 25,000 bytes core size for the sort routine
is adequate.

2. For 0S-VS systems, this size must be at least 28,000 bytes.

For other systems, the user should consult the local systems programming staff.
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goo1IUss0
gpo1us6e0
GUULIUSTU
gooiussd
go01u590
0081us0U
fu0l1lusll
Booivus20
DOULUASZ0
go001ushD
0001URS0
gogidesl
0001070
00010580
o01Us90
gooiuyog
00010710
0Qui1u720
Quo1u730
00010740
00U1U730
gaoluevel
QoBiuTvYo
0oUIUTH0
podru790
pou10a00
puglrualo
pggros29
puo18830
H001UuRM0
goo1u8540
godiuasd
gogioa7y
TRIN R RVEY 3V
0001ua90
goulLua0u



APPENDIX C

Algorithms Used in Row-Collapse Module




Appendix € presents the formulae used by the row selection/collapse

module to combine the accident, hazard and treatment data from two or

more rows of the matrix when an appropriate request is made. The

request card formats to be used in such requests are explained in

Chapter 2.
Let A

proportion of total accidents predicted for row r
proportion of fatal accidents predicted for row r
proportion of injury accidents predicted for row r

proportion of property damage accidents predicted
for row r

number of hazards in row r

treatment cost/hazard for row r

maintenance cost/hazard for row r

repair cost/crash for row r

fatal accident reduction factor for row r
injury accident reduction factor for row r

property damage accident reduction factor for row r

let {R} be the set of rows that need to be combined for a certain

collapse request and assume that all the rows exist in the matrix. (If

the rows do not exist, error messages explained in Chapter 5 will be

generated.) Then

and

_ r A
A ~ reR * (1)
Nz, = = NHL (2)

reR

C-2




where A, is broportion of accidents
predicted and NHZ. is the total
number of hazards for combined
set of rows {R}.
Similarly, the combined predicted proportions of fatal injury and propefty

damage accidents can be determined for the set of rows {R}.

t (Fp){AL)
reR

F. = _————ZTM (3)

r=R

ZR(Ir)(Ar)
1. = EE_"ETTT——__ (4)

T
reR

z (PDO,)(A,)

ppo. = reR — (5)
reR t

The combined treatment and maintenance cost is a function of the
number of hazards in each row. Therefore, a weighted mean using the
number of hazards as weights was derived. Hence

T (NHZ.)(TCOST,)

I
TCOST. = T WHZ; (6)

reR

and
r (NHZ,) (MCOST )
meosT. = Z=R (7)

I NHZ,
reR

The repair cost for a combined set of rows, however, is a function of

the total number of accidents after the treatment has been installed.

Therefore,




5 AL(F,)(FRF,)+(1) (IRF,)+(PDO_) (PRF )JRCOST,
reR ,
REOST. = 5 K Y{F_JUFRF, J¥ (T, ) (TRF, (P00, ) (PRF_)] (8)

T
reR T

Finally, the combined fatal, injury and property damage accident reduc-

tion factors are given by the following expressions.

2 (A Y(F )(FRF ).
_ reR ¥ O T r
FRF. = T (Ar)(Fr) . (9)

reR

2 (A)(I)(IRF_)

_ reR -
IRF., = T (A)(T2) (10)

reR

% {(A.)(PDO,)(PRF)

_ reR
PRE. = SRT(RRFL) (1)

reR

However, for the above expressions, if F., I. and PDO. in expressions (3),
(4), or {5} is equal to zero then the corresponding reduction factors
{equations (9), (10}, (11)) are automatically set to zero by the program.
This avoids a considerable number of zero-divide errors for those hazards

causing only injury or property damage accidents.
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APPENDIX D

Listing of Valid Hazard/Treatment/Segment Combinations




Table D.1. Valid combinations for rural locations.

ROAD FEATURE

RURAL LOCATIONS
- T =l w ~|olo
() [ el Kzl e +
AR REATHENT AREA HIGHWAY TYPE | # OF LANES | cHARACTER 2l 3| [~|E|L]s
1]21]3 1 |us ] nc|sr 2! au] 4’ I | NI
01 Bridge Ends 01 Bridge End Transition Guardrail v v v e "aVard v v |
02 Bridge Rails 0?2 Bridge Rail - Improved e v IR W e v
03 Guardrail-end 03 Guardrail-end - BCT rardrs L d i
Shoutder 04 Guardrail-end - Texas Twist v Ll N d Al VI v
04 Guardrail-end 03 Guardrail-end - BCT arard v d v
fedian 04 Guardrail-end - Texas Twist v v | v d
05 Signs 05 Signs - Breakaway A d N rd P eI rdte ™ v v
06 Trees 06 Trees - Removal NN [V et arars v |
07 Tree Removal (Stump) v v v ol v v Vv v v |
07 Bridge Piers- 08 Bridge Pier - CMB + Guardrail v o1 v v v v v |V
Shoulder 0% Bridge Pier - Water Filled Cushions v v v e v Vi |
10 Bridgé Pier - Sand Filled Cells ara 4 rdrdrals R
11 Bridge Pier - Steel Barrel v v v e e v |
08 8ridye Piers- 08 Bridge Pier - CMB + Guardrail ardld v e |/ v
Hedian - 109 Bridge Pier - Water Fitled Cushions vl WV v o v
10 Bridgé Pier - Sand Filled Cells e 1% v v v
11 8ridge Pier - Steel Barrel Ao | el v
09 Utility Poles 12 Utility Pole - Breakaway - Nardars ardracd i vd s | v v
13 Utility Pele ~ Removal Ve el vl | vy | v v | e v | v
14 Utility Pole - Relocate arars e | vt vl v~
10 Cross Median 15 Cross Median Accidents - CMB v e vl v v v o v |
Accidents 1 Bgsz?emgggzﬁ;ﬂg$;ﬁ§?$s - vl ol v v b f

1A11 secondary roads (SR) are 2-lane roadways.

2A11 interstate highways (I) are 4-lane highways.




Table D.1. ({(Cont.) Valid combinations for urban locations.

ROAD FEATURE

URBAN LOCATIONS
: Elw -1 =1-
ROAD |2l | 7|38«
AREA HIGHWAY TYPE § # OF LANES = - ~ | ©
HAZARD TREATMENT CHARACTERf | | © 2l&)
11213 I [US | NC|CS 2114y |40? I NI
01 Bridge Ends 01 Bridge End Transition Guardrail v v |v VA U P4 4
02 Bridge Rails 02 Bridge Rail - Improved v v v ararard
03 Guardrail-end 03 Guardrail-end - BCT v v v v v
Shoulder . )
04 Guardrail-end - Texas Twist v v v |V
04 Guardrail-end 03 Guardrail-end - BCT v v il ardid
Median
M4 Guardrail-end - Texas Twist v v L v v ars
d5 Signs 05 Signs - Breakaway v v v v | v v
06 Trees 06 Trees - Removal ravard v v |7 e v v
07 Tree Removal (Stump) v v [V v vl e v
07 Bridge Piers- 08 Bridge Pier - CMB + Guardrail v v v viv | e
Shoutder 09 Bridge Pier - Water Filled Cushions vl v iv e
10 Bridge Pier - Sand Filled Cells e Vv W I
11 Bridge Pier - Steel Barrel v vl v v v
08 Bridge Piers- 08 Bridge Pier - CMB + Guardrail
Median " X —
09 Dridge Pier - Water Filled Cushions
10 Bridge Pier - Sand Fitled Cells
11 Bridge Pier - Steel Barrel
09 Utility Poles 12 Utility Pole - Breakaway - v v v A rd T4V v | v v
13 Utility Pole - Removal v a4 Cald v | v v
14 Utility Pole - Relocate v | | v v Vv v | v v v
10 Cross Median 15 Cross Median Accidents - CMB
Accidents Cross Median Accidents -
16 poyble Face Guardrail

1411 secondary roads (SR) are 2-lane roadways.

2411 interstate highways (i) are &-lane divided highways.
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APPENDIX E

Example Analysis Procedure
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E-2

As an aid to the user, Appendix E presents an example of an analysis

procedure using the RHCP.

Situation
The user wishes to obtain information concerning the relative acci-

dent related benefits of implementing the following four hazard correction

projects. This informatioh is to be used. in budgeting decisions:

1. Providing breakaway cable terminals on guardrail ends on
shoulders in rural 4-lane divided Interstates in Area (1).

2. Making sign supports breakaway on tangent segments of city
streets in urban areas in Area (2).

3. Making utility poles breakaway on tangent and curve segments
of rural U.S. and N.C. routes on a statewide basis.

4. Removing trees on curves in Area (2) on rural Interstate and
U.S. routes.

These treatments are planned for installation in 1979 with a projected
total of 164,889 accidents and an accident growth rate of 4 percent, an
inflation factor of 5.7 percent, and an interest rate of 6 percent over

the 1life of the treatments.

User Input Cards

Card 1
From the economic and traffic data above, card 1 is punched as shown
below. The user should refer to Chapter 2, page 13 for a description of

the format required.

S T o LT o b S Ao s g T s MR ¢ a1 S e Vb e T N U W g YV R g eneT

o

1 . Os i.od 1487

"'L“o‘

eyl

{02 3 4f5 5 7 879 1w 0 vafsa 04 75 46]37 18 9 13120 72 23 2125 75 37 28420 30 3t 32133 ¢ 3 59| 31 9 39 4C[A1 42 43 44)e5 46 47 48[40 50 61 51]53 4 55 5657 5% 53 6oVl 62 63 G459 55 &7 68[88 13 71 12173 04 Fa psli1 18 19 36

DO 5200000830000006. 2000 090B00G0CIC00I000G0090C000RE0A00ODO0R0RE0000000CG0OE0D
PR3 S 6 1B I RGBSR N A S S A AN RN ER TN I NS TR O NN H SN OYH I BHGBIHN N I BH BN E BN
AERR RN R R R R RN R R R R A R R R R R AR RN AR RS AR AR R

"'...,N_222222222222222222222222222222222222222222222211%“*‘""“‘ ‘""'"'*“-“-“‘:3:1&\2_2\%122222222‘2222
pa S T e,

"‘3131«'1§33§033333 3333 333333333?*'“' "%&333333

= R L T e,
R T R R S [ P

i
;
§
i
;
<
\
\
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Card 2
Referring to Table 1, Chapter 2 and coding instructions on page 15,

the following request cards are punched.

Request 1

FETTE
LG TN A S 1D

Y
frgrd

WY

S {07 7 af5 8 1 818 611 11]19 1 (5 (131 13 13 J6I%3 22 73 23|75 % o7 0B 78 33 37 3|5 3¢ 35 36 37 38 39 60[41 47 43 &34 45 47 45[4Y S0 81 52150 5% 53 50757 53 59 ba[nl &1 6 b4ls 6 ) 03fas W m m{n | B {0 13 7 b6

DG 1B579000600000000009008620000 0000 08C0DG0O0000C00000R0DE0DCO0R000000B0R0B00000D

PP 3436 T3 SHNNRHBBHENON BN SRR BB EIBNLNRSEGEIERNI XIS STRNNOEASEENNNNI TN REDTNINN

SRR R R A A R R A AR AR A R AR DR R RN RAE e S A AL IERRERERR RS
R e .
“““%lezzzzzzzzzzzzzzzzzzzzzzfgﬁv“” %””ﬂqgjzzzzzz_M;

T :
ﬁi53 R Ty Fots? e

d D5 'GLi0OROGEOGOO0DDOBO00GED; BOCA BOCOGOBOO60UCOCE0OR00O00C000DADOBODR000COD00GR0CAR000Y

- 3[ 12343518208 i}HlS}SIiHWNI?21231123251?282!333!32333#35EE3?33]&101!4’43&!5454]481‘&535! 525354535657 B SI 60 BN GREIR SSEGETEIE TN M I3 M ISIE NV 18 JA 80

“_y1n1n1n;n;n1nzn1n1n1uwu111n1qu" B N RALARRRRERRRRRRERE
2221 222222122222703%7 T “““ﬂﬂqmzzzzzzzzz

A T

w._‘.-

H{Z: 35 $di«:83:3 IdEa 55:3.53

papnoco0e00oBn 0; AEOODGOD. 0BODCE 0DO0DOOACOBGOD KOOOODOCOOOOO0AGODOCOOBEIGIOOOOBOOC
BT RS
11t

i R

4 «Iﬂlhl!]llﬁIHUHIENNZTHZ-‘??IEI]H?)J'}H]?T!]3:35373535434]ﬂ-'lﬂu454::-ﬂ'ﬂ4559“51315155553?55535“5155354E&EWHEBE?TIH12]]]41"]577?3755\?
1 R R R RN NN N R RN R R R RN N R R R R ARARRRRRRRRRY
"%““%#412222 222222 72211127 BREEES TTa8229122111

e

Request 4

BHUBHEBIBNNN 2345820820501 32333-!1535]?38]!4&-‘-!JI-.S-H45$5414!1!‘031523354135551535§au5w REHGHTEERENNEMEENENSE
il

§000G00G0ACOD0 0BCE0D 0 BCGOQQ de00BOOAOODEOOEODAORGODOROROCOCOOIROH0A0DS :
] ;
! (EREARER R RN ENE S

R RRRERS R RRERE HHHHHHLU’”’”

TE2221202 222207 22222) 2487 T2 220005
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On submitting these regquests along with the rest of the cards described
in Chapter 3, Figure 2, three sets of tables, corresponding to the
first three requests are printed while the fourth request generated

the following error message.

YTISSING ROW 0606121102 R,
HAZARD 06 TREATMENT 06 COMBINATION L {1) a{(2) H{1,2) #{1,2,3) I(0) F{2) .
CHECR INPUT CARD BELOW AND APPROPRIATE MATRIN ROW IN USFEFR MANUAL APPENDIX B2

HAZARD = 06 TREATHENT = 06
CODES = L{T) ‘A ({2} H{1,2) #(1,2,3) I(0) F{2)

|
IHPUT CARD s i
1
1
1
“Referring to Table D.1 in Appendix D, the user can observe that
no data exists for 2-lane and 4-lane undivided Interstates. By

referring to Chapter 5 and using the card below, the user can suppress

the error message. Since the summary tables on the computer printout

would not have included the fourth request, the user should then

e _ ) _ i
f Daivalss rayndBun gnoseal A8 R R EN R R e D 5253 54 35 S157 53 59 GA[Gt b2 61 465 5 67 G3]p3 A IT B M IS B RE ;,
; £

Bo0aB00009R 00G80  0020O0D OOOQDOEGOQO0OGOOO0GOOO0DGE00OGO0CO0DDR0G006CG00000 %

CE BT RN NS S ENN IR EE N RN TR S BONY PO SIS NS RO NINBEN YR &

111 nett H]]Hl?HTIHHHHHlﬁ_[,.1,.1_1-4#‘““""T’“”“'“’“‘“ﬂ-mm:_LlJ]H11111?”;“ i

TR P ‘_F,M-r“””‘ - -H:\w\‘éu;,-_;w ‘_Ef
‘“““*-"1111222 "rrr12? 11ino 112 2_{},)«-?""”'" ) ““*“"ij 71112 o
B S

resubmit the job including all four of the request cards. Tables E.1 -
E.4 are the economic analysis results for the individual requests while
TabTes E.5 and E.6 show the four alternative programs ranked in

descending order by annual benefits and benefit-cost ratio, respectively.




Table E-1. ACCIDENT REDUCTION TABLE (3)

PREDICTED ACZCIDENTS = 164889 STARTING YEAR : 1979 % FAT. REDUCED = 0.00
TRAFFIC GROWTH RATE = 1.04G0 % INJ. REDUCED = 24.99
INFLATION FACTOR = 1.0570 % PDO REDUCED = ~14,99
{23 03) GUARDRALL END - SHOULDER GUARDRAIL ENDS - "BCT
LOC(1) ARER({1) HWY (1) #LANES(3) INT{(0) FEATURES (D)
YEAR NUMBER OF UNTREATED ACCIDENES NONBER OF TREATED ACCIDENTS NUMBER OF ACCIDENTS REDUCED
FATAL INJURY PDO FATAL INJURY BDO FATAL INJURY PDO
0 0.00 1.95 1.35 0.00 0.00 0.00 0.00 0.00 0.00
1 0.00 2.02 1.41 0.00 1.52 1.62 0.00 0.51 ~0.21
2 0.00 2.10 1.46 0.00 1.58 1.68 0.00 0.53 -0.22
3 0.00 2.19 1.52 0.00 1.64 1.75 0.00 0.55 -0.23
4 0.00 2.28 1.58 0.00 1.7 1.82 0.00 0.57 ~0.24
5 - 0.00 2.37 1.65 0.00 1.78  1.89 0.00 0.59 -0.25
6 0.00 2.46 1.71 0.00 1.85 1.97 0.00 0.62 -0.26
7 0.00 2.56 1.78 0.00 - 1.92 ~2.05 0.00 0.64 -0.27
8 0.090 2.66 1.85 0.00 2.00 2.13 0.00 0.67 -0.28
9 0.00 2.77 1.92 0.00 2.08 2.1 0.00 0.69 -0.29
10 5.00 2.88 2.00 0.00 2.16 2.30 0.00 0.72 -0.30
11 0.00 3.00 2.08 0.00 2.25 2.39 0.00 0.75 -0.31
12 0.00 3.12 2.16 0.00 2.34 2.49 0.00 0.78 -0.32
13 0.00 3.24 2.25 0.00 2.43 2.59 . 0.00 0.81 -0.34
14 0.00 3.37 2.34 0.00 2.53 - 2.69 0.00 0. 84 ~0.35
15 06.00 3.50 2.44 0.00 2.63 2.80 0.00 0.88 -0.37
TOTAL 0.00 10. 13 -4, 22

§-1




BDOMBER OF HAYZARDS
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YEAR

—
W W ] OV L DO a0
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Ul & W D owa

Table E-2 (cont)

291.00

ECONOMIC ANALYSIS TABLE (B)

STARTING YEAR : 1979

GUARDRAIL END -« SHOULDER

" GUARDRAIL ENDS - BCT

LOC(1) AREA(1) HWY(1) #LANES(3) INT(D) FEATDRES{0) -

TREATHMENT
cosT
(%)
101850

ANNUAT .

MALNT
COST
(%)

L= o g o~ R e B v 3 o B A B o SR o B o B B - R B B o oo

ANNUAL
REPAIR
COST

(%)

1160
1275
1401
1541
1693
1862
2048
2250
2473
2718
2988
3285
3511
397¢
4364

THE ANNUAL BENEFITS

BENEFIT

ACCIDENT PUWORTH
BENEFITS FACTOR
(% - B. 06
0 1.0000
6909 0.9434
7595 0.8900
8349 t.83906
9178 0.7921
10089 0.7873
11090 00,7050
12191 0.6651
13402 0.0274
18732 0.5919
161985 0.5584
17802 ¢.5268
19570 0.4970
21513 0.4688
23649 O.44823
25997 0.4173

THE NDPV = §

/ COST RATIO

#
k- 5)

H

PHORTH OF
BENEFITS

3y

0 .

5424
5625
5833
60449

6273

6506

6747

6997
7256
7525
7804
8093
. 8393
8704

9027

B506
438

1.043264

PHORTH OF
COSTS

($)

101850

CLOUOLOOLOOOLOoOOO

PRORTH OF .

NET CASH
PLOW
(%)

-101850
5424
5625
5833
6049
6273
6506
6747

6997

7256
7525
7804
8093
8393
8704
9027

COMULATIVE
BALANCE

%

~101850
-96426
~90802
-84969
~-78919
~72646
66140
~59393
-52395
-45140
-37615
-29811
~21717
~13324
~4620
L4067
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Table E-2. ACCIDENT REDUCTION TABLE ({(A)

PREDICTED ACCIDENTS = 164889 STARTING YEAR : 1979 % FAT. REDUCED =  67.99
TRAFFIC GROWTH RATE = 1.0400 % INJ. REDUCED =  23.99
INFLATION FPACTOR = 1.0570 % PDO REDUCED = ~-13.99
(05 05) - SIGNS AND LUMINAIRES SIGNS - BREAKAWAY
LOC(2) AREA{2) HWY(5) #LANES{0) INT{0) FEATURES (1)
YEAR NUMBER OF UNTREATED ACCIDENTS NOMBER OF TREATED ACCIDENTS NUMBER OF ACCIDENTS REDUCED
FATAL INJURY PDO FATAL INJURY PDO FATAL INJURY PDO
D 0.95 51,20 137.48 0.00 0.00 0.00 0.00 0.00 0.00
1 0.99 53.25 'iQ2-98 0.32 I&O.Q? 162-99 Ggﬁ? 12-78 “20-02
2 1.03 55. 38 148.69 0.33 42.09 169,51 0470 13.29 -20.82
3 1.07 57.59 154, 64 0.35 . 43.77  176.29 0.73 13. 82 -21.65
4 1.11 59.89 160.83 0.35 #5.52 183, 34 0.75 14.37 ~22.52
5 1.15 62.29 167. 26 0.37 47.34  190.68 0.78 14,95 -23.42
TOTAL 2 3.63 69.22  ~-108.42

-3




Table E-2 (cont.)} ECONOMIC AKALYSIS TABLE (B)

NUMBER OF HAZARDS =  12235.00 STARTING YEAR : 1979
(05 05y SIGNS AND LUHINAIRES SIGNS -
LOC(2) AREA(2) HWY(5) #LANES(0) INT(0) FEATURES (1)
YEAR  TREATMENT  ANNPAL  ANNUAL  ACCIDENT  PRORTH PWORTH OF
CosT MATINT REPAIR  BENEFITS  FPAZTOR BENEFITS
COST COST
3 (%) (%) %) #.06 (%)
) 1223500 0 0 0 1.3000 0
1 0 0 23693 275563  0.9434 237613
2 0 0 26045 302921 0.8900 246418
3 0 0 28631 332995  0.839% 255550
4 0 0 31473 366054  0.7921 265020
5 0 0 34598 402396  D.7473 275840
THE NDPV = $ 55941
THE ANNUAYL BENEFITS = §$ 11376
BENEFIT s COS? RATIO = 1.045722

"BREAKAWAY

PWORTH OF
COSTS

(%)

1223500

SO OOoO

PHORTH OF
NET CASH
FLOW
(%)

-~ 1223500
237613
246418
255550
265020
274840

CUNMDLATIVE
BALANCE

(%)

-1223500
-985887
-739468
-483919
-218899

55941
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Table E-3. ACCIDENT REDUCTION TABLE {A)

PREDIZTED ACCIDENTS = 164889 STARTING YFAR =+ 1979 % PAT. REDUCED = 25,99
TRAFFIC GROWTH RATE = 1.0400 % INJ. REBUCED = -1.00
THPLATION FACTOR = 1.057¢C % PbO REDUCED = 0.00
{09 12) OTILITY POLES HTILITY‘?OﬁES - BREAKAWAY
LOC({1) AREA{1,2,3) HWY(2,3) #LANES(1,2,3) INT(2) FEATURES(1,2)
YEAR NOMBER OF UNTREATED ACCIDENTS HUOHBER OF TREATED ACCIDENTS NUMBER COF ACCIDENTS REDUCED
FATAL . INJURY PDO FATAL INJURY - PLO FATAL INJURY PDG
9 12.63 241,54 296.47 0.00 0.00 0.00 0.00 0.00 0.00
1 13. 14 251..20 308.33 9.20 253.71 308.33 3.94 -2.51 0.00
2 13.67 261. 25 320.66 3,57 263.86 320.66 4.10 -2.61 0.00
3 14,21 271.70 333,49 9.95 274 .42 333.49 4.26 -2.72 0.00
4 14.78 282. 57 346.83 10.35 285.39 346.83 443 -2.83 0.00
5 15.37 293,87 360.70 10.76 296.81 . 360.70 4.61 -2.94 0.00 -
6 15.99 305. 63 375,13 11. 19 308.68 375.13 4, 80 -3.06 0.00
7 16.63 317. 85 390.14 11.64 321.03 . 390.14 4.99 -3.18 0.00
8 17.29 330.57 405.74 12. 10 333.87 . 405.74 - 5.19 -3. 31 0.00
9 17.98 343,79 421,97 12.59 347,23 #21.97 5.39 -3, 44 0.00
10 18.70 357. 54 138.85 13.09 361.12 435.85 5.61  -3.58 0.00
TOTAL 3 47.33 -30. 16 0.00
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Table E-3 {cont.) ECONCMIC ANALYSIS TABLE (B)

NUMBER OF HAZARDS = 132068.00 STARTING YEAR : 1979

{09 12) UTILITY POLES UTILITY POLES -~ BREARAWAY

1OC (1) AREA{1,2,3) H¥Y(2,3) #LANES(1,2,3) INT(2) TEATURES(1,2)

YEAR TREATHMENT ANNUAL  ANNUAL ACCIDENT PWORTH PYORTH OF ° PWORTH OF PHORTH OF CUMULATIVE
TOST MAINT REPAIR BENEFITS FACTOR BENEFITS COSTS NET CASH BATLANCE
COST CosT o FLOW
(%) (%) ($) (3 @.06 %) (%) (%) (£3)
0 3754448 0 0 0 1.0000 0 4754448 ~ 4754448 ~4754448
1 0 0 150951 641107 0.9434 462411 0 462411 ~4292037
2 0 0 165937 704756 0.8900 479547 0 479547 ~3812490
3 0- 0 182412 714724 0.8396 497317 0 497317 ~3315173
4 0~ 0 200521 851639 0.7921 5157456 0. 515746 ~2799428
5 o 0 2204829 936189 0.7473 534858 0 534858 -2264570
S 0 0 242313 1029134 0.705¢0 554578 0 554678 ~1709892
7 D 0 266370 1131307 0.6651 575232 0 575232 -1134660
8 0 0 292815 1243623 0.6274 596548 0 596548 ~538112
9 ¢ 0 321886 1367089 0.5919 618654 0 618654 80542
10 0 0 353843 1502814 0.5584 641579 0 641579 7122122
THE NDPY = 3% 722122
THE ANNUAL BENEFLITS = § 91560
= 1.151883

BENEFIT / COST RATIO
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Table E-4. ACCIDENT REDUCTION TABLE {A)

PREDICIED ACCIDENTS = 164889 STARTING YEAR : 1979 % FAT. REDUCED =  49.99
TRAFFIC GROWTH RATE = 1,0400 % INJ. REDUCED =  24.99
INFLATION FACTOR = 1.0570 % PDD REDUCED = =20.00
{06 06) TREES TREES - REMOVAL
*% 10C{1) AREA(2) HWY(1,2) #LANES{(0,1,2,3) INT(0) FEATURES (2)
YEAR NUMBER OF UNTREATED ACCIDENTS NUMBER OF TREATED ACCIDENTS NUMBER OF ACCIDENTS REDUCED
FATAL INJURY PDO FATAL INJURY PDO FATAL INJURY PDO
D 2.20 37.56 40.54 0.00 0.00 0.00 0.00 0.00 0.00
1 2.29 39.07 42.16 1.14 29.30 50.59 1.14 9.77 ~8.43
2 2.38 40.63 43,84 1. 19 30.47 52.61 1.19 10. 16 -8.77
3 2.48 42.25 45,60 1.24 31.69 54,72 1. 24 10.56 -9.12
4 2.57 43,94 47.42 1.29 32.96 . 56.91 1.29 10.99 ~-9.48
5 2.68 45.70 49.32 1.34 34.28 59,18 1. 34 11.43 -9.86
6 2.79 47.53 51.29 1.39 35.65 © 81.55 1.39 11.88 -10.26
7 2.90 49.43 53.34 1.45 37.07 . 6%4.01 1. 45 12. 36 -10.67
8 3.01 51.41 . 55.48 1.51 . 38.56 66.57 1.51. 12.85 ~11.10
9 3.13 53. 46 57.70 1.57 50.10 69.24 1.57 13.37 -11.54
10 3.26 55.60 60.00 1.63 51.70 © 72,01 1.63 13.90 -12.00

e el A e e e T O N O N A R el U S e e s e e o

N

ks
L
~d
=

TGTAL - 137.26 ‘101023
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Table E-4 (cont.) ECONOGMIC ANALYSIS TABLE (B)

NUMBER OF HAZARDS = 11718.00 STARTING YEAR : 1879

{06 06) TREES TBEES ~ REMOVAL

%% LOC{1) AREA{2) HWY(1,2) #LANES(0,1,2,3) INT{0) FEATURES (2)

YEAR TREATHMENT ANNUAL ANNDAL ACCIDENT PWORTH PYORTH OF - PWORTH OF PWORTH OF CUMOLATIVE
LOST MATLNT REPAIR BENEFITS FACTOR BENEFITS CosTs NET CASH BALANCE
COST CosT FLOW
() (%) (%) {$) 3.06 (%) (%) ) (%)
4 351540 0 0 0 1.0000 0 351540 -351540 -351540
1 0 g 0 325618 0.9434 307187 o 307187 ~-44353
2 0 0 0 357945 0.8900 318570 0 318570 274217
3 0 ¢ 0 3934482 0.8396 336375 0 330375 604592
i 0 0 0 432547 0.7921 342618 it 342618 947209
5 0 0 0 475490 0.7473 355314 0 355314 1302523
) 0 0 G 522697 0.7050 368481 0 368481 1571004
7 g 0 ¢ 574530 0.6651 382135 it 382135 2053139
8 0 0 0 531635 C.0274 396296 0 396296 2549435
9 0 0 G 694344 0.5919 410981 0 430981 2860416
10 0 0 0 76327% 0.5584 426211 0 426211 3286627
THE NDPV = § 3286627
THE ANNUAL BENEFITS = § 416721
BENEFIT [ COST RATIO = 10..349226
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_Summary Tables

Table E.5 shows the four programs ranked by annual benefits, while
Table E.6 shows the programs ranked by benefithost ratio. While in this
case both tables ranked the programs in the same order, this is not
always the case. When differences exist, current economic thinking
wouid recommend relying more heavily on the annual benefits ranking.

From Tables 5 and 6 the user can observe that project {4) - removing
trees on curves in Area (2) on rural Interstate and U.S. routes - has the
nighest return, while project (1) - providing breakaway cable terminals
on guardrail ends on shoulders in rural 4-lane divided Interstates in
Area (1) - has the Towest returns. A1l four projects are shown to pay
off and to have benefit-cost ratios greater than 1.00. If sufficient
funds existed, all four projects could be implemented with at least some
indication that each safety dollar spend would result in at least one
dollar of accident related benefit. If only limited funds exist, the
administrator now has an indicator of vehicle project{s) which will

provide the greatest return for his investment.




RANK

' Table E-5.

RANKING BY ANNUAL BENEFITS (NDPV)

TITLE (HAZARD,TREAIMENT ETLL)

ANNUAL
BENEFITS

BENEPIT /
COST RATYO

TREATHERT
COST ()

- N A e E W B e e D T U e Mk e P e e e e A M AR s A e e e e A g P T A M M A6 O e W Y e W A e D R AR e e B e e P e A e o A A e o e e o e

1 (06

"2 (09

06}

123

J35)

03

TREES ' TREES - RENOVAL

¥% LOC(1) AREA(2) HWY(1,2) #LANES(0,1,2,3) INT(0) -

FEATURES (2) ' -

UTILITY POLES UTILITY POLES - BREAKAWAY
LOC{1) AREA(1,2,3) HWY({2,3) HLANES(1,2,3) INT(2) P

BATURES {1,2)

SIGNS. AND LUMINAIRES SIGNS - BREAKAWAY

LOC(2) AREA{2) HWY({5) #LANES (0) INT(0) FEATURES (1)

SUARDRAIL END - SHOULDER GUARDRAXIL ENDS - BCT
LOC(1) AREA(1) HWY({1) #LANES(3) INT(0) PEATUHES(D)"

416721

91559

11376

436

10.349226
1.151883

1.045722

1.043264

351540

4754448

’

1223500

101850

PL-3
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1 (06 05)
2 (09 12)
3 (05 35)

4 (03 23

Table E-6.

RANKING BY BENEFIT / COST RATIO

TITLE (HAZARD,TREATMENT ETC.)

TREES TREES - REMOVAL
*4 LOC(1) AREA(2) HWY(1,2) #LANES(0,1,2,3) INT(D)
FEATURES (2}

UTTLITY POLES . OTILITY POLES ~ ‘BREAKAWAY
Loc({1) AREA{71,2,3) HNY (2,3} #LAWES(1,2,3) INT(2} P
EATIRES (1,2)

SIGNS AND LUMINAYRES SIGNS =~ BREAK&W&Y
LOC{2) AREA(2Z) HWY(S) #LANES{0) INT({0) FEATURES(1)

GUARDRAIL RND ~ SHOULDER GUARDRAIL ENDS - BCT
LOC(1) AREA(1) HWY (1) SLANES{3) INT(0) FEATURES(0)

ANNUAL .
BENEFITS

416721

91559

11376

435

BENEPIT /
COsST RATIO

10.349226
1.151883
1.045722

1.043264

TREATNENT
COST($)

Y R P M T g e M gy T T O g T oy

351540
4754448
1223500

101850

S1-3
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