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STUDY DOCUMENTS

This report represents one of four documents prepared under
Contract DOT-FH-11-9185 as listed below:

1. Safety Improvement Programming for Roadside Obstacles Course Text

- Instructor's Manual

2. Safety Improvement Programming for Roadside Obstacles
3. Safety Improvement Programming for Roadside Obstacles -- Project Report
4

Safety Improvement Programming for Roadside Obstacles

Computer
Documentation

The first three documents were prepared by the Texas Transportation Institute.

The Texas State Department of Highways and Public Transportation prepared

the computer documentation report.

NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of informétion exchange. The United States
Government assumes no liability for its contents or use thereof.

The contents of this report reflect the views of the authors who are
responsible for the facts and the accuracy of the data presented herein.
The contents do not necessarily reflect the official views or policy of the -
Department of Transportation.

This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products or manufacturers.
Trade or manufacturers' names that may appear herein do so only because‘they

are considered essential to the objective of this document.
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PREFACE

This Instructor's Manual includes specific instructional material
relating to presentation of a one week training course entitled, "Safety
Improvement Programming For Roadside Obstacles." The training course,
developed by the Texas Transportation Institute (TTI) and the Texas State
Department of Highways and Public Transportation (SDHPT), was administered
at the Georgia Institute of Technology in Atlanta, Georgia under FHWA
Contract DOT-FH-11-9185 by TTI and the Texas SDHPT. This training course
wés developed and designed specifically to train state and federal
personnel to implement the Texas SDHPT roadside safety improvement priority
program developed by TTI. Emphaéis was placed on technical methodology
and "hands-on" application of the Texas field inventory process and
computerized evaluation procedure. Where used elsewhere, simplifying
modifications could be made to the training technique by using slide
illustrations and prepared computer printouts to Show inventory technique.
It must be recognized, however that actual field instruction and computer
application are considered essential to adequately prépare those who will
be doing inventory work and who w111 implement the total methodology.

The Instructor's Manual is intended to supplement the Course Text as'
a guide to the instructor in preparing fof and making class presentations.
It includes instructional details relating to each Course Text chapter,
chapter purpose, training objectives, and a print of each visual aid used
with the corresponding lesson plan in outline form. Special instructions
or training comments are also included.

The Course Text contains a very comprehensive presentation of the
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subject material; therefbre, the instructor should be thoroughly familiar
with the text content. Also, he should be familiar with the computer program
and other documents referenced through the Course Text. The Instructor's
Manual and Course Text are organized similarly; therefore, the instructor

may review or amplify a presentation by studying the appropriate chapter

in the text and citing illustrative examples. Much of the material is

highly technical and it is recommended that the instructor study each chapter
carefully to thoroughly understand the various case examples, input data

and format shown on case example slides, and computer formats shown in the

visual aids.

Visual Aids and Lesson Plan

The course includes approximately six hundred 35-mm slides. The
visual aids provide compiete and consistent coverage of the material in
the Course Text. Thus, the visuals, through use of lists, diagrams, photo-
graphs and sequential case example illustrations, provide the skeletal
framework for each presentation. The instructor can then concentrate on
presentation techniques and the selection of amplification and illustrative
material to enhance the effectiveness of the class presentation.

The points to be emphasized for each visual aid are presented in
outline form adjacent to the copy of each visual aid within a chapter.
Suggestions for workshop conduct are presented in those sessions in which

visual aids are not used.

Special Equipment

Two slides projectors and two large projection screens are used during

the training course. Also, equipment such as adequate audio systems, a
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pointer (preferably electric spot pointer), remote controller for each
projector, writing materials, etc. are required for successful course conduct.
A large room with tables is the preferable meeting facility.

When the course format includes the field inventory and computer
demonstration, arrangements must be made to have available vehicles to
transport participants to pre-selected highways for field workshop activities,
and a computer facility capable of accommodating the computer software
packages. The computer programs should be "on-Tine" prior to conduct of
the training course. Other special equipment iné]udes distance-measuring
equipment installed in the workshop vehicles and slope steepness measuring

devices (slopeometers).

Course Agenda

When presented as 1nftia11y developed (with inclusion of the field
inventory and participant computer demonstration) the arrangement of’the
course is controlled to a large degree by two logistical factors: (1) the
number of participants and (2) the availability of computer keypunchers and
computer "turn-around" time. Neither constraint is insurmountable; however,
éonsiderab1e preplanning is necessary to schedule the lectures and workshops.
Where necessary, the class can be divided into sections to facilitate |
conduct of the field inventdry trip. Lectures and workshops can be scheduled
to facilitate keypunching and to obtain computer output so that printouts
are available during certain workshops. The 'initial presentation in Atlanta
was structured to accommodate both factors. The course schedule is

shown in Exhibit 1.
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EXHIBIT 1
COURSE AGENDA

(As Conducted in Atlanta, Georgia)

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

AM

. Registration
. Welcoming Remarks
. Introduction and
Concept of Cost-
Effectiveness
(Chapter 1 in Text)
4. NCHRP 148 Conceptual
Model
(Chapter 2 in Text)
5. Texas
Cost-Effectiveness
Analysis Procedure
Development '
(Chapter 3 in Text)

LN =

1. Roadside Hazard

Improvement Form
(Chapter 6 in Text)

2. Workshop No. 1 --

Encoding of Case
Examples
(Chapter 7 in Text)

3. Organization of

Field Teams

1. Building and
Updating of
Inventory Master
File
(Chapter 8 in Text)

2. Accident Data
Incorporation
(Chapter 9 in Text)

3. Procedure Adapta-
tion For Individual
States ‘
(Chapter 10 in Text)

(See Note 1)

1.Workshop No. 3 --
Inspection of
Computer Output and
Correction of
Errors ‘

2.Development of
Safety Program
(Chapter 12 in Text)

3.Experience in Texas
(Chapter 13 in Text)

1. Workshop No. 5 --
Team Presentation
of Safety Program

2. Course Critique

3. Closing Remarks

PM

1. Application of
Procedure
(Chapter 4 in Text)
2. Roadside Hazard
Inventory Form
(Chapter 5 in Text)

1. Field Activity

(Roadside Inventory
on Selected nearby
highways)

(See Note 1)

1. Management Programs
(Chapter 11 in Text)

2. Workshop No. 2 --
Preparation of
Field Data For
Computer Analysis

1.Workshop No, 4 --
Development of
Safety Program by
Participants

Field Activit
the other on

Note (1)

was conducted in two parts -- half the class traveling to the field on Tuesdag afternoc
)

ednesday morning.

The lectures listed on Wednesday morning were presented on

th Tuesc

afternoon and Wednesday morning to the half of the class that was not conducting the fie]d inventory.



TITLE: INTRODUCTION AND CONCEPT OF COST-EFFECTIVENESS

PRESENTATION TIME: 30 Minutes REFERENCE IN COURSE TEXT: Chapter 1

PURPOSE OF PRESENTATION:

To summarize Safety Improvement Evaluation Techniques
To define elements of cost-effectiveness analysis

3. To identify application and benefits of cost-effectiveness
analysis techniques to solving the roadside safety improvement
problem :

TRAINING OBJECTIVES:

At the completion of the presentation the-participant should be able to
demonstrate his (her) understanding of the material by:

1. Stating the reasons (Federal, State, etc.) why roadside safety
improvement prioritizing programs are necessary

2. Identifying and differentiating between evaluation methods that
have been used and are proposed herein for implementing roadside
safety programs

3. Defining and explaining the re]ationship between the elements of
cost-effectiveness analysis and, in particular, of the cost-
effectiveness model forming the basis of the Texas analysis model

4, Stating potential uses and benefits of application of cost-effectiveness
analysis techniques to institute a roadside safety prioritizing
program

SPECIAL INSTRUCTIONS AND COMMENTS:
1. Presentation Format: Lecture/slide presentation

2. Allow participant/instructor interaction with questions and answers
during presentation as time permits '

3. One projector required
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1. Define chapter objectives.

2. This chapter provides the background of C/E
analysis detailing the assumptions and basis
of concept.

3. Emphasize that the overall goal is to obtain
the greatest safety from the funds avail-
able. '

Traffic accidents involving roadside
obstacles are a major problem.

2. About half of the total accidents and 40%
of all accidents on freeways are associated
with collision with roadside obstacles.

1. Safety 1ike all other aspects of highway
- engineering must compete for limited funds.

2. As the need for roadside safety improvements
increase, the funds available are being
reduced.

3. There is a need to obtain the maximum benefit
from the available safety monies.

4. This fact was emphasized by the requirement
that safety projects be ranked by priority.

1-3
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ECONOMIC EFFICIENCY

]
HAZARD REQUCTION

CRITERIA
U

- every safety program,

-

Highway development is a dynamic process.

From concept to completion is often 8-10
years and the 1ife span may be 50 years
or more.

Older facilities will not be up to modern
safety standards.

Economic considerations prohibit the complete
rebuilding of these facilities.

There will always be a need to retrofit
many older facilities to be consistent with
the current level of technology.

The only viable solution appears to be
judicious application of available safety

~monies to upgrade existing facilities to

current standards.

Hazard reduction is the obvious goal of

The constraints of funding, economic
efficiency, and existing criteria coupled
with ever present social pressures make

the consideration of safety alternatives in
a uniform and objective manner essential.

1-3
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1-8

The treatment priorities are:

(a) Remove the obstacles

(b) Relocate the obstacle in a less hazardous
location

(c) Reduce the severity of impacts

{d) Redirect the errant vehicle away from

the hazardous area

With un1imited‘funding a meaningful safety
program would not be difficult.

Limited funding combined with a lack of
uniformity in evaluation of safety alternatives
greatly complicates the problem.

Safety trade-offs associated with these four
alternatives are subject to economic, environ-
mental, social,and legal constraints.

There are several basic approaches to safety
evaluation:

a) Engineering judgment

b) Safety review team

¢) Benefit cost analysis
d) Cost-effective analysis

(
(
(
(
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INDIVIDUAL ENGINEER

BUBJECT TO PERBONAL BIAS
LACK OF UNIFGRMITY IN DECIBION CRITERIA

BUBJECT TD PUBLIC PRESBURE

1-10

BAFETY REVIEW TEAM

BEVERAL DISCIPLINES INGLUDED
PUSBIBLY LESS PERBOHAL BTAB

MORE UNFORM DECIGION CIITERIA

EVALUATION

CRITERIA

1-12

1,

. The evaluation criteria are obviously the

Fvaluation by a trained individual is valid
but has some major short comings.

(a) Bias _

(b) Lack of uniformity

(c) Subject to public pressure

e e e e e e e

Combining the talents of several trained
persons can reduce personal bias and provide
a more uniform decision making criteria.

Teams still are subject to personal and

agency bias when objective evaluation criteria
are not established.

key to any safety priority program.

Poor or non-existent criteria reduce the
probability of an objective program.

Both benefit-cost and cost-effectiveness
ana]ys1s are used to provide cons1stency
in decision making.

A brief review of these concepts is of
importance.

1-5



SENEFIT - COST

B VALUE MUBY BE ASBIGRED 7O BENEFITE

HUMAN LIFE BECONMES A DOMSNANT FACTOR

WELL SUITED TO SITES WITH ACCITGNT WISTGRY

COST-EFFECTIVENESS ANALYSiS

BABED ON ACCIDENT PROBABILITY

C/E VALUE IS COBT TC REDUCE ONE FATAL

1-15

. The measure of effectiveness is hazard

Benefit-cost analysis is the traditional
engineering approach to establishing
priorities for improvements.

This technique requires that a monetary value
be assigned to all benefits. In such an
analysis, the value of a human life
dominates.

This technique is particularly well suited
to locations with definable accident histories.

The value assumed for a human life is critical
in the benefit-cost approach.

Recent studies suggest that any value between
$5,000 and $300,000 can be justified.

The results within these limits vary
widely as would be expected.

Cost-effectiveness analysis is based on the
reduction in hazard and the cost to achieve
that reduction.

The C/E value reflects the cost to eliminate
one serigus injury or fatal accident and
does not involve an arbitrary value of

human 1ife.

reduction; therefore, a direct comparison of
alternatives is possibie.

1-6



cosY-
CHANGE IN HAZART INDEK

1-16

C/E =8 PER FATAL OR CERDNm RRAZY
ACCIDENT ELIRATED

COBT » ANNUALIZED TOT8S GOETS

1-17

HAPARD RECRIOTVION ©
DIPPBRENOR 1 HAZARD HIDE
BEPURE AND AFTEN TREATHMENT

1-18

1.

2.

Cost-effectiveness then is the total cost
(initial and maintenance) divided by the
change in hazard that is achieved by the
modification.

The C/E value represents the cost to eliminate

-one serious injury or fatal accident.

To place the cost data on the same basis
in the accident prediction model, total
annualized cost are used.

The hazard reduction is the difference in the
hazard indices before and after treatment.

Define "Hazard Index" using next slide.

- 1-7




1-19

The hazard index is the product of the
probability of the vehicle Teaving the
roadway at that point, the probability
that the vehicle will reach the obstacle
and the severity of impact if the obstacle
is struck.

Probability of a vehicle leaving the rocadway
is computed from roadside encroachment

data that were based on empirical data
concerning vehicles encroaching medians

of alongside tangent roadways.

The exposure in gore areas such as exit
ramps is greater than will be indicated by
the analysis model.

Gore areas are areas of potentially high
encroachment and should be kept clear of
obstacles. Many spot improvement programs
are directed toward this important roadside
feature,

ANALYEIS AEBUMPTIONS

20 YEAR LIFE

8% INTEREST

1-21

. - The basic assumptions of the C/E model are

(a) a 20 year effect life
(b) 8% interest rate

The 20 year life does not refilect a limited
1ife of the highway facility but rather that
a longer life has Tittle or no effect on

the analysis. :
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1. The analysis model is:

(a) initial cost Cy, plus

(b) the difference in the maintenance costs
before and after treatment, plus

(c) the difference in the accident repair
costs before and after treatment

(d) all divided by the difference in the

! hazard index before and after treatment.

1-22 it

The safety emphasis of recent years has
expanded the array of alternatives to be
evaluated. »

2. A common gquestion is "would a few large
safety projects or many smaller projects
result in the greatest benefit?"

3. C/E has been developed to assist in the
decision which will yield the greatest safety
benefits.

1-23
1. The C/E output based on an adequate data file
can
(a) be used to schedule safety projects
I, (b) can assist in identifying design
s deficiencies .
sarery scmeouLNg (c) compare the relative safety of design
DEBIGN DEFICIENCIES a] terna t-i Ves °
1-24
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CONSBTRAINTS
BUDGETARY

©.  BCHEDULING

PERBONNEL |

THE LOWER C/E VALUE IS
THE MORE OEBIRABLE IMPROVEMENT
u AG COST INCREASBES
CIE VALUE

48 CHANGE IN HAZARD
oowN s

BECOMESB LARGER

1-27

1. C/E does not force an action.

2. It is a management tool which can be used

as one basis for a decision on safety
programming.

Other constraints must also be a part of the
decision making process.

2. Cite examples such asl"tree-p1anting"

programs versus "tree-removal" safety
alternatives.

. The cost-effectiveness value is consistent
" in nature.

2. As the cost of treatment increases the C/E

value increases.

3. As the change in hazard becomes larger,

the C/E value is reduced.

4, 'Thus the Tower C/E value is more desirable.

5. Negative values are even more desirable under

- certain conditions.




NEGATIVE COBT-EFFECTIVENESS

NUMERAT OR MEGATIVI €

DUE TO MAINTENANCE COi

nnnn INATDR NEGATIVE

Ha ) Hg = NoOT

1-28

578 - MEAMINGFUL

MEANINGFUL

1.

A negative C/E can occur in two ways;

(a)

the numerator can be negative indicating
that the annual maintenance cost after
improvement results in a net annual
saving sufficient to offset the initial
improvement cost. This is, of course,

-highly desirable.

The C/E can be negative if the hazard

index after treatment is greater than

before treatment. The safety benefits
are nil and the negative C/E value is

meaningless,

The basic C/E analysis procedure is based on

- many assumptions.,

The results must be interpreted with reason
and judgment,

It is a valuable tool but not a panacea for

all

answers without engineering judgment

input.




TITLE: NCHRP 148 CONCEPTUAL MODEL

PRESENTATION TIME: 30 Minutes REFERENCE IN COURSE TEXT: Chapter 2

PURPOSE OF PRESENTATION:

1.
2.

To define elements of NCHRP 148 cost-effectiveness analysis model

To identify assumptions and basis on which the model was developed

TRAINING OBJECTIVES:

The participant should be ablie to:

1.
2.

Define the elements of the NCHRP 148 cost-effectiveness analysis model

State the several probability ré]ationships that constitute the
conceptual model

State in non-mathematical terminology, the influence of obstacle
parameters on hazard index

State the sequential conceptual design involved in transforming the
NCHRP 148 conceptual model to an implementation procedure in Texas
including the information requirements to accomplish this

SPECIAL INSTRUCTIONS AND COMMENTS:

1.
2.

3.

Presentation Format: Lecture/slide presentation

Allow participant/instructor interaction with questions and answers
during presentation as time permits

One projector required




NCHRP 148
CONCEPTUAL MODEL
FOR
COST-EFFECTIVENESS ANALYS!S

I[CHAPTER 2)
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Titie Slide: NCHRP 148 Conceptual Model

for Cost-Effectiveness Analysis

State chapter objectives and training
technique.

Discuss background of NCHRP 148 work
as basis for the Texas analysis model.

. Discuss terms: (Ref. pg. 2-1, Text)

(1).Hazard
223 Severity
3) Encroachment

Cite examples of distance,brigidity, and

roadside encroachment to illustrate effect
of each on above elements,

. Nature of roadside obstacle infiuences

expected frequency of impact.

Discuss differences between expected impact
on point obstacles and longitudinal
(continuous) obstacles.

Cite éxamples of each for participant
reference.

2-2




Data Requirements

1. Elements listed on slide are necessary

R r———— - for September analysis.
—— | 2. Discuss each element and its relationship
s ra—— I to successful operation of NCHRP 148

- | conceptual model.

FON BOTH EXISTING AO IMPROVID CORETION

2-4
Required Conditions For Impact
1. NCHRP 148 model is based on the assumptions
oo ——— listed here.
s I 2. The model is probabalistic in nature;
R | therefore these parameters must be mathe-
@ vinees s Tt e ot i’  matically defined to determine probability
" | of impact.
3. Discuss relationship of ADT, encroachment
probability, and enchroachment distance.
2-5 o

NCHRP 148 Model

1. NCHRP 148 conceptual model formulated

considering:
s 1 v (a) vehicle exposure
kel (b) vehicle encroachment rate

object severity -
[Weereyimall (d) object size
(e) object placement

2. Equation developed (see next slide)
2-6 ‘
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H - HAZARD INOEX
V - VEHICLE EXPOBURE

COLLIBION, INJURY, ETC.

VEHICLE - DBJECT COLLISION
RELATIONEMHP

2-8

P} ~ PROBABILITY OF ENCRGACHIMENT,

OEFINITIONS OF TERMS.

nnnnnn

vvvvvvvv

-----------------
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NCHRP 148 Hazard Equation
1.
2.

Vehicle-0Object Collision Relationship

Definition of Terms

1. Four terms must be defined and

Define individual terms in equation.

Discuss basis for obtaining mathematical
definition of probabilities shown.

Discuss concept of "Hazard Envelope".
Breifly define major terms in diagram,
Emphasize:

(1) L increases with S, W, and 1.
(2) d is vehicle width.

clearly understood:
(1) Hazard

(2) Severity ‘

(3) Hazard Index

(4) Cost-Effectiveness

Define first two with slide 2-9 on screen.

Define (3) and (4) with slides 2-10 and 2-11
respectively.




2-10

caer

cosy- ) =
CHANGE N HAZARO INDEX

2-11

2-12-

Hazard Index

1. Define individual terms in mathematical
expression.

2. Discuss sensitivity of each probability
term,

~ Cost-Effectiveness General Equation

1. Define cost-effectiveness in general terms
of "cost per change in hazard reduction",

2. Show slide 2-12 and re-define in specific
cost terms.

Cost-Effectiveness Analysis

© 1. Cost-Effectiveness analysis compdsed of

individual: cost-elements d1v1ded by hazard
indéx change.

2. Define each cost and probab111ty term in
expression..

3. Illustrate with cost examples.

2-5




ADAPTATION OF 148 CONCEPT
TO TEXAS

140 BAGIC STARTN POINT FOR ANALYSIS
DEVELDP MEITHODOLDSY TO MAPLEMENT COMCRPT

o PLOMIRITATION TEOMGUE:
SULS PRE OF WAZARDS AND
PADYSNINTS

DAVELEP DATA MANAGEMENT SYOTEM -

7OA SALECTIVE EVALUATION

Adaptation of 148 Concept of Texas

1. NCHRP 148 model provides a basic
foundation for a structured method to
evaluate safety improvements.

2. Basic model must be expanded to all types
of roadways.

3. Implementation methcdology must be
developed for specific needs of Texas
SDHPT. ' '

Texas Procedure

1. Summarize conceptual design of Texas
implementation procedure.

2. The remainder of the course will involve
detailed discussion of "how" the basic
concept is applied. ~

2-6




TITLE: TEXAS COST-EFFECTIVENESS ANALYSIS PROCEDURE DEVELOPMENT

PRESENTATION TIME: 45 Minutes REFERENCE IN COURSE TEXT: Chapter 3

PURPOSE OF PRESENTATION:

1. To summarize the assumptions and rationale upon which the Texas
procedure is based.

TRAINING OBJECTIVES:
The participant should be able to:

1. Describe methodology used to identify, quantify, and select
roadside hazards, improvement alternatives, encroachment data,
severity index data

2. Describe in mathematical termology the scalar limits of adjusted
(non-linear) and base (linear) severity indices

3. Define terms such as hazard; c]assificatibn, identification and
descriptor codes; Hazard Inventory Form; Hazard Improvement Form;
* and other unique terms within chapter 3 (Course Text)

4. State the six steps in the General Procedure to apply the Texas
Cost-Effectiveness Roadside Safety Improvement Program

SPECIAL INSTRUCTIONS AND COMMENTS:
1. Presentation Format: Lecture/slide presentation

2. Allow participant/instructor interaction with questions and answers
during presentation as time permits

3. One projector required

3-1




Title Slide: Cost-Effectiveness Analysis
Procedure Development

1. Summarize assumptions and rationale on which
. Texas procedure is based.

CHAPTER 3
COBY - EFFECTIVENESS ANALYEIS

PROGEDURE DEVELOPMENT

Definition of a Hazard

1. Decision to computerize aictated that all
hazards be specifically identified.

2. Hazard connotes severity -- severity implies

ANY DBUECT PROJECTING ABOVE impact .

OR DEPRERBED BELOW THE BURFACE . )

WHICH CAN PRODUCE A CHANGE IN 3. C]. te examp]es - 2 "Curb tO bl"‘idge pier and
VEMICLE ACCELERATION 1§ A HAZARD . en ti re spe ctrum ]

Define Hazards

1. Discuss manner in which hazard 1list was
developed.

DEFINE HAZARDS 2

Reference Table 3.1 in text.

3-3
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1. Certain "hazards" have been designed such
that impact severity is virtually negligible.

Examples: breakaway supports _
| 2. These obstacles were omitted from hazard 1list

because there is no technology to improve
safety (except removal).

OBBTACLES WITH FULL BAFETY TREATMENT

WERE EXCLUDED FROM THE INVENTORY.

Certain other roadside obstacles were either
omitted from 1ist, or provided no improvement
alternative because they were considered
necessary for proper traffic separation.

SOME_ROADBIDE HAZARDD
ARE NECESBARY FOR
TRAFFIC OPERATIONS -

Example: post and cable median barriers

=POST ANO CASLE
*MIDIAN BARRRRS

2. Others omitted: channelizing islands, R.R.
' signals, and urban facilities

SCHANNELIZNG WBLALOS
HALRDAG MENALE

Hazard Identification Coding"
| 1. Hazards were‘grbuped with subcategories.

2. For computer input - each must carry a unique
code.

HAZARD IDENTIFICATION CODNG

14 CATEQURIES OF HAZATIDE == 47 HAZAADA

3. Classification system allows flexibility to
| add more codes.

PAIMARY CATEOORY - (DENTHFICAT! 1O COOK
SUB-CATEGORY - DESCRISTOR COOE

ALL HAZARDS CODED WITH 4-DIIT COOR
i s ot e - s it

4., Reference Table 3.1 with example shown.

3-6
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Severity Index Assignment
1. Define severity index,

I 2. Questionnaire: 98-statement "agree/disagree"
oy O M : Rate 50 impacts, 0-10 scale

o win o et
e e sl

Submitted throughout Texas (300-400 people)

BASE: LINEAR BCALE © TO 10

3. Linear Scale: 0 - negligible injury, PDO
10 - assumed fatality

| 4, TTI crash test results also used,

3-7
|l severity Index Adjustment (Figure 3.1, Page 3-5)
1. Discuss translation scale from 0-10 Tlinear to
0-100 non linear.
R 2. Reference Figure 3.1 in text.
s I ' y

-_"'Zim i 3. Unit change in S.I. depends on position,
T i 4. Linear Scale has disadvantages in C/E value.

3-8

ety e e

| Adjustment Assumptions

L. Reference Tab]e‘3.2 in text.

2. Adjustment process essentially same as cost
relationships between accident costs and
severity. o

3. U.S. DOT cost figures used.

3-9
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SEVERITY INDICES FOR ALL HAZARUS

ENCROACHMENT. CHARACTERISITICS

VEHICLE ENCROACHMENT ABBUMPTIONS
& KENKEDY'S
- FREGUENCY & GIBPLACEMENT

oEXIT ANGLE - 19"

SVEMICLE SPEED - B0 am

VEHICLE OPERATING CONDITIONS
BUILY INTO PROGRAM

APPROACHES TO OBTANING
HAZARD INFORMATION

1. FROM “AS-BUILT® PLANG
- 2. FROM PHOTO-LOGS
3. PHYEICAL ROADSIOE INVENTORY

3-12

BUILT INTO ANALYBIS PROGRAM :

Decision was made early in the development state--
to avoid personal bias toward particular hazard
type, severity index would not be specified as
I -individual input; instead a table of severity
| indices would be built into program for automatic
| call-up.

| Encroachment Characteristics

| 1. Quantification of certain traffic operating

1 characteristics is vital to usage of the
NCHRP 148 analysis model.

2. Discuss each characteristic on slide.

| 3. Model dependent on single angle
~and speed -- 60 mph and 11 degrees selected,

Approaches to Obtaining Hazard Information

1. Hazard influenced by dimensions, location, etc.

F‘Z. Question: "What are possible ways to

determine this information?"

3. Discuss each cited possibility and point out
reasons for not using it.




Best Alternative: Field Inventory with Team

1. This possibility offered many‘advantages
(cite as shown on slide)-

BEST ALTERNATIVE 2. Selected by Texas as way to obtain hazard
information for model input data.

FIELD INVENTORY WITH TEAM

PERMITS ACCURATE LOCATION OF HAZARDS
BHOWS INTERRELATIONSHIP BEYWEEN HAZARDR

PEAMITS ON-BITE PERSPECTIVE OF HAZARD
PERMITS ON-SITE EVALUATION OF TREATMENT

Having selected field inventory as the way
to obtain information, methodology had to be
developed to accomplish it.

2. Several questions had to be answered
(cite questions from slide).

HOW 7O DO IT?

WHO WOULO CONDUCT INVENTORY?
OBBTACLE LOCATION TECHNIGUE?
HOW TO RECORD HAZARD INFORMATION?
WHAT IMPROVEMENT ALTERNATIVES?
i HOW TO RECORD IMPROVEMENT ALTEANATIVES?

Who? -

1. To alleviate the undesirable attributes of
single-person evaluatiori, it was decided that
the inventory data cculd best be obtained
by an Inventory Team. ,

WHO?
INVENTORY TEAM .
oo s s 2. Team with proper membership could Tocate
ALL W oo8 ccesm obstacles and recommend improvements all in
one process .
3-15




tocaTmG ossTacize

UBE OF VIMCLE ECRENTIAL
ODOMETER ¥ATH /1000 MALE ACCURACY
EPERENCE HAZAROS TD KNOWN MILEPOST

DEFRNG SAFETY ALTERNATIVES

BAME TECHNIGUE USED AS FOR HAZARO LiaT
ALL FEABIBLE ALTERWATIVER LISTED
*210 TRED
FEVSE0

3-18

Locating Roadside Obstacles

1. Since many miles of highway would require
* inventorying, use of a vehicle was essential.

2. Special DMI equipment referencing obstacle to
mileposts eliminated standard survey techni-
ques and would reduce inventory time,

Defining Safety Alternatives

1. Discuss "brainstorming" techniques used to
develop safety improvement list -- same
principle as development of hazard.

2. Final 1ist (Improvement Form) refined to
include improvements to groups of hazards.

Recording Information

1. Uniformity of data input is essential to
computer application. _

2. Many hazards necessitated systematic coding

process.

3. Several possible methods of recording informa-
tion (cite slide)

4. Manual forms selected-.




3-19
(Screen 2)

EACH INVENTORY Fomm "' **
DR

’ ¥
18 A BINGLE COMPUTER CARD
“ " Vo "

FOR INPUT TD THE C/E PROGRAM
XD v .

-

3-20

BRI QATA

BOX 1. HGHWAY TYPE, GECGSAPHIC INFORMATION,
HAZARD CLABSWFICATIO) ANO MAZARD LOGATION

BOX 2. POINT HAZARD INFGRIAATION
WOX 2. LONGITUOIAL HAZARDS
s0X4. BOPES

3-21

Hazard Inventory Form

11

1. One page form containing all information to
describe existing hazard

2. Developed in several stages.

3. Repeated field trials and modifications.

4, Final form applicable for controlled and
non-controlled access highways.

1. Separate form used for each hazard.

2. Direct transfer to computer cards,

3. Only data within numbered columns are
punched.

4, Each numbered column is a computer
card column.

Input Data
Form designed to record data within
4 categories.

2. Hazards classified in 3 categories:
(1) Point hazard
(2) Longitudinal hazard
(3) Stopes

3. Box 1 - classification & location information

3-8




Box 1 -- completed on every hazard inventory
form

Emphasize the necessity of this:
1. Key

2. Pertinent data for location and hazard type
(severity index assignment)

3-22

Discuss use of only one of Boxes 2, 3, or 4 for
proper completion of form

Check mark

1. Format simplified as much as possible to
assist keypuncher,

2. A1l data are in rows.

- A V1N THE CIRCLE AT THE LEFT MARGIN

PR —— 3. Only app]icéb]e rows of data are
T uesomarommon. . keypunched, :

4. Checkmark delineates row to be
' keypunched.

3-24
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Project Improvement Form on Screen 2 and leave
for discussion purposes in subsequent slides
on Screen 1. '

3-25
(Screen 2)

Recording Improvement Information

1. Mechanism had to be devised to record
improvements .

VPR INFC

2. Improvement form "after" condition

BOX 1: IDENTWICATION & COSTS
BOX 2: POWT HAZARD IMPROVEMENTS
BOX 3 LONGITUDINAL MAZARD IMPROVEMENTO
BOXES 4 & 5: GLOPE MPROVEMENTS
BOX 8: NO IMPROVEMENT RECOMMENOED

3. It was desirable to develop data input
system compatible with hazard form.

4. Repeated field trials

Discuss format .

Data,Input

1. Emphasize that Box 1 and one other box must
be completed on each form.

2. Emphasize . that there must be an improvement
for each hazard.

3. Example: 3 hazards, 2 improvements = 3 hazard
forms, 6 improvement forms

3-27
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Analysis Model

1. Calculations are cumbersome by hand -- easy
for computer.

ANALYS!IS MODEL

COMPUTER NEEDED TO!

2. Discuss reasons and attributes of computer
analysis model development .

CALCULATE COMPLEX EQUATIONS

MINIMIZE INPUT REQUIREMENTS

MAXIMIZE ALTERNATIVE SELECTIONS
PROVIOE COMPHEHENBIVE DATA FRLE SYSTEM

(Blank Screen 2)

3-28

Provides consistent base for selection of-
one alternative relative to another

COMPUTERIZATION ASSURES
UNIFORMITY iIN ANALYBIS

WHILE REMOVING FERBDNAL BIAS

3-29
m e .
1. So far, we have discussed only the development
of the field inventory procedure -- this is
only one of the several phases of the
procedure.
e oNCRAL PRoCEDURE 2. Summarize remainder of overall safety
. ANALY2E BAPRIVEENT AL TERNATIVED procedure.
4. EBTABLISH MASTER FILE
. PR WFROVEMERT ALTEARATIES 3. Expand each element in subsequent slides.
- 3-30
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1. LOCATE EACH HAZARD WITH DOOMETER
2. EVALUATE HAZARD & RECOMMENO
WPROVEMENTS
3. COMPLETE INVENTORY & IMPROVEMENT
F
4. IDENTIFY “DTHER FACTORS' INFLUENCING
RO

8. COMPLETE “OTHER FACTORS" FORM

3-31

3-32

ACCIDENT EXPERIINGE I8 ANDTHER
DECASITIN-MAKSN TOOL

ABBISTE 8¢ SELECTING BETWERN
IDENTICAL C/E VALADS

3-33

Inventory Process

1. So far discussion has been Timited to
items 1-3

2. Desirable to develop a methodology to
incorporate ' information concerning geometric
factors, etc.’

3. Other Factors Form developed to record this
information '

Other Factors Form
1. Card Type 3

2. Discuss form format

Accident Information
1. C/E is only one tool.

2. Accidents are symptoms of probiems that
are occurring.

3. Desirable to incorporate method to evaluate
accident information.

4, Develop input data technique -- accident
input form.

3-12




3-34

MASTER DATA FLE
BAGIS OF COMPLETE EVALUATION PROCEES

CONIRNIR

1. NVENTORY DATA

2. WPROVEMENT DATA
3. OTHER FACTORS DATA
4, ACCIOENY DATA

8. COMPUTED VALUES

3-35

MANAGEMENT PROGRAMS

PROCEDURE DEVELOPED AU 4 MANAGEMENT TOOL

DATA MANAGEMENT PROGRAMG PROVIOZ CAPADILITY
TO MEVISW VAST AMDUNTS OF GATA.

3-36

Accident fnput Form
1. Card Type 4

| 2. Discuss briefly contents of form,

3. Accident input and analysis discussed
in detail in Chapter 9.

{ Master Data File

1. F]exibi]ify in data input and retrieval
is mandatory to effective usage of the
program.

2. Intent: build master file and file
management system

3. Discussed in detail in Chapter 8

| Management Pkograms

1. Procedure is primarily a management tool.

| 2. Intent: develop highly flexible data

handling system to accommodate variety of
data review and evaluations for manager1a1
decision assistance

3-13




TITLE: APPLICATION OF PROCEDURE

PRESENTATION TIME: 45 Minufes REFERENCE IN COURSE TEXT: Chapter 4

PURPOSE OF PRESENTATION:

1. To illustrate the implementation of the Texas Cost-Effectiveness
Roadside Safety Analysis Procedure

TRAINING OBJECTIVES:
The participant should be able to:

1. Identify special equipment used in the field inventory and describe
the features and application of each

2. State the necessary measurements to record inventory and improvement
data for all classes of obstacles and the procedures used to
acquire these

3. Define (and explain the relationship to successful program
implementation) the elements of the application process including
data collection, file development and management program usage

SPECIAL INSTRUCTIONS AND COMMENTS:
1. Presentation Format: Lecture/slide presentation

2. Allow participant/instructor interaction with questions and answers
during presentation as time permits

3. One projector required

4-1




Title Slide: Application Procedure

1. State session objectives and training
technique.

CHAPTER 4 o
2. Session Purpose:
APPLICATION . . - .
PROCEDURE To illustrate the impiementation of the

Texas cost-effectiveness roadside safety
improvement analysis procedure.

| Scope of Inventory

1. Lateral boundaries for roadside safety
treatment are administrative decision.
Most programs consider 30-ft. treatment
zone acceptable.

BCOPE OF INVENTORY

Rl hetorde withia modiss end
witkis B fest ol povement odge

2. Discuss 30-ft. treatment zone in Texas
procedure.

SEXCEPTISH: Cortnia Bisco Siapes

3. Exceptions:
(a) critical slope (3.5:1 or steeper)
(b) back-slope of ditch

4-2
= s
Special Equipment -- Inventory Vehicle
Emphasize reasons for
e vmans (a) need for vehicle usage
o e e (b) vehicle type -- space, carrying

capacity

(c) safety hardware -- dome flashers,
flags, etc. -- slow moving vehicle

(d) special distance measuring equipment
with required characteristics

4-3
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Interior of Station-Wagon with Table

The vehicle shown here was adapted for use by
one of the teams in a district.

Note: Targe working area for coding many forms

View of Station-Wagon Safety Hardware

| Inventory vehicle is slow moving, constantly

i stopping on roadside or shoulder and sometimes
re-entering travel lane. It is a hazard itself.
Therefore delineate with conspicuous hardware.

View of Distance-Measuring Equipment

I Attfibutes and desirable characteristics:

1. Digital readout to nearest 1/1000th mile
Re-zero easily

.} Negative or positive readout

Initial value can be set

g s, w N

Fair1y'inexpensive

4-3




DON'T GUESS AT THE SLOPE

4-7

|

4-8

1. Several methods may be used to measure
slope steepness.

2. Slope steepness may be determined by "eye"
only after considerable practice.

3. "S]ope—ometer“ developed to provide fast,
easy way to measure slone steepness,

Close-up View of Slopeometer Scale

Discuss operation of slopeometer and direct-
reading slope ratio scale.

Slopemeter in Operation

Discuss field operation of Slopeometer.
1. Lay 1ns£rumént onbslope- |

2. Allow ba]T to come to rest in groove.

3. Read slope ratio at low point.

4-4



DATA RBCGRTIR
ORORMON MAKSRS %5

THE MORE EXPEMINCED THE THAM VOMBERS ARS
THE GREATER THI FLEXMAITY VO ROTATS DUTHE

....................
............

4-12

Inventory Team Qualifications

Quality of analysis depends on quality of input
inventory data. '

Since improvement recommendations govern results --
team should be selected tc include as many as
possible of disciplines listed.

Team Duties

1. List team composition.

2. Emphasize: Team-work and flexibility.

Team Duties (continued)

Discuss each team member duty as shown on
slide- ’

(See next slide for important nofe)

4-5




[

|

IV RECOROING ERRORS QDDLU
WINED DATA ARE RECOROED BY ONE PERSON

| GAYHER YHAN ROTATING DUTIER TO DTHER

4-13

00D COBY ESTMATES r—o

REFLECT THE LOCAL ECONOMIC BITUATION

4-14

LOCATION OF OBSTACLEE

DISTANCE MEASURING EQLIPMENT

4-15

1. Practice improves efficiency.

2. It takes time to become familiar with
form layout.

13. Use of one data recorder produces fewer
data errors.

Costs vary among geographic areas and in
localized areas.

Team members must be able to estimate
improvement costs on an individual site basis.

. The key to meaningful cost-effectiveness
results is proper cost input data -

HLocation of Obstacles

1. Use roadway mile-post markers if available,

|  otherwise reference to known mile-points from
road)inventory plans (bridges, intersections,
etc.

fl2. Re-initialize DMI frequently to avoid cumula-

tive error build-up.

4-6




Point Hazard Obstacle Location Procedure

1. Set DMI to record positive or negative
depending on inventory direction.

2. Initialize DMI at known mile post,

3. Travel to obstacle and stop adjacent to leading
edge (beginning point).

4. Discuss obstacle dimensions and offset and
DMI recording.

4-16

| Longitudinal Hazard Obstacle Location

1. Same technique aé above except

(a) record DMI reading at both beginning
and end points

(b) analysis program computes length -

Important Note:

Do not re-initialize DMI within length of
longitudinal obstacle or "grouping" -- ending
milepost must be recorded on same reference
ReaeTALZE CORMETER AT Each e PoRYT as beginning ta produce correct length

BUT NOT WITHIN A LORGITUDINAL OBJECT

OR A GROUP OF OBJECTS .

4-18
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SLOPES WITH VARIABLE STEEPNESS
MODEL UBES AVERACE BTEEPNESS

FOR BEVERE BTEEPNESS CHANGES

INVENTORY BLDPE IN SECTIONG
ASSIGN NEW HAZARD NUMBERS
ENO ONE AND BTART NEXT AT GAME MRLEPOST

4-20

4-21

Roadside Slope Boundary Location

1. Only slopes 4:1 or steeper are recorded as
a hazard.

2. Beginning point is point at which slope becomes
4:1 - record milepost.

3. End point in example shown is bridgerail.

4. Slope longitudinal Tength computed by
analysis program.

Stopes with Variable Steepness

1. Particular care should be taken to
determine slope boundaries -

2. Discuss technique (see slide) to inventory

variable steepness slopes using example
slope ratios to illustrate.

Discuss use of slopeometer at points along slope
to determine beginning and end points of slope -

|




ONER BTN
ANALYEIS MOOE. UCD TRSIIRS! BESGAGHAING DATA

NO ADRGTMENT FADTOED AFRAD
TO ALEMLENN, SIRDR. TTC.

“OTHER FACTORD" SONEEGAVEG ALS DHEIR
SITWEN B0M. OF VAL

4-23
(Screen 2)

4-24

Other Factors

1. Discuss reasons for incorporation of
"Other Factors" information.

2. Factors include: vertical curvature,
horizontal curvature, intersections, super-

elevation, gores, etc. - codes listed on
reverse of "Other Factors" form

Other Factors Form
1. Discuss how camp1eted (during inventory).

2. Other Factors information is for supplementary
information only (not used in computations).

Other Factors Form
1. ‘Card type 3

2. Form contains many codes, each code
referenced by "key"

3. Form completed as hazards encountered




Other lactors

1. Emphasize that other factors are input on a
particular card type as they are encountered
along the roadway.

OTHER FACTORS

DATA INPUT ON TYPE 3 CARD

2. Not all obstacles will have other factors data.

DURING INVENTORY PROCESS

Inventory Data File Development

1. Master file of all inventory data
(including Other Factors) is established.

2. Forms nucleus of total procedure.

. e am—— 3. Each remaining element discussed br1ef1y
here and in detail later:

O COMPLETE EVALUATION PAODISE

File Elements

List data type and source for all information
contained in Master File.

FILE ELEMENTS
T ALL INFORMATION FROM
NVENTORY FORMB
IMPROVEMENT FURMS
OTHER FACTORS FORME
ACCIOENT INFORMATION (ADDED LATERY
GALCULATIONG

4-27
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| Management Program

1. Management programs provide capability to
manage massive amounts of data in file.
2. Selection, sort, print capabilities

o 3. Detailed usage will be covered in Chapters
T 8 and 11.

DETALED DICUBBION- BND HALF OF COURBE




TITLE: ROADSIDE HAZARD INVENTORY FORM

PRESENTATION TIME: 2 Hours REFERENCE IN COURSE TEXT: Chapter 5

PURPOSE OF PRESENTATION:

1. To illustrate, using case examples, proper encoding of information on
the hazard inventory form.

TRAINING OBJECTIVES:
The participant should be able to:

1. Define the elements and terminology on the Roadside Hazard InVentory
Form

2. State which data entries are required for proper completion of the
form and correctly decide which data are not needed for a particular
hazard type

3. Define and illustrate proper data entry format and placement for any
data entry space on the form

SéECiAL INSTRUCTIONS AND COMMENTS:

it. Presentation Format: Lecture/slide presentation with step-by-step
~illustration of correct data requirements and entry methodology

‘éi'*lnstructor should permit and encourage questions from participants
° during and at the end of presentation

3. Equipment Required: Two projectors

5-1




T e

| Roadside Hazard Inventory (Title Slide)

1. State objectives and training technique.

2. Purpose: To instruct participants, using
case examples, to properly encode
information on the Hazard Improvement
Form.

CHAPYER &
ROADSIDE HAZARD INVENTORY

5-1

| Hazard Inventory Form

Data describe existing obstacle

One form per obstacle

A1l entries are numeric.

A1l data right justified

Complete Box 1 and one other on each'form«
Discuss form structure and format,
Emphasize:

N Oy O AW N e

5-2 (1) Entry spaces, numbers, check marks, etc.
(Screen 2) _ (2) Basic data boxes

Basic Data Blocks

Four basic data blocks

Note circles on left side

Preprinted check mark in first circle
Box 1 always completed

Either Box 2, 3, or 4 completed

BOX 2-PONT HAZARDS

BOX 3-LONGITUDINAL RAZARDS

BOX 4-8LOPES

Y NP W N e

Place check mark in circle adjacent to box
completed.

7. Check marks in circles indicate to keypuncher
5-3 where data is located on form.

5-2




i Inventory Form - Box 1

I Note: This slide remains on screen 2
throughout discussion of slides
5-5 through 5-33

5-4
(Screen 2)
ZZBox 1 - Hazard Location and Classification
%ﬂl. Discuss four main sections of Box 1
L (1) Hazard identification
B 1444200 \QGATIN 0D CLASSIREATEN (2) Highway description
© T s ot SuusucTee (3) Hazard description
T (4) Milepost at hazard
S i 2. Identify sub-sections of the four main
sections
3. Define terms uncommon to all states, i.e.,
5-5 ' control section, milepost, etc.
fBox 1 - Data Used For
11. Describe which data are used for cross
reference and computer operation (cite
R R EER examples)
50X 1 DATA USED POR

D74 R CROBB-REFERENCE AND
WFORMATION HETRRWAL

ff2. Data provide.basic decision-making information
I critical to:

B CAITICAL TO COMPUTER ANALYSIG
AND
MANAGESENT PROGAAM OPERATION,

(1) Computer operation
{2) Management program




HAZARD \DENTIFICATIRY

& COUNTY CORE

o CONTROL AND BECYICH MBS

5-8

5-9

Hazard Identification

1.

Y O W N
s & s o e

Introductory slide to elements in this sub-
section of Box 1 - use screen 2 to illustrate.

County code is numeric.

Define control and section-

Define grouping and grbuping number.
Define hazard number.

Coding of each element is illustrated in
subsequent slides,

| County Code

Exampie shown in County 17.

Code county in which inventory is being
conducted.

Code is an alphabetical - numerical
designation incorportate in model.

County code must be same for all hazards in a
group - .

The county number and/or name will appear

on all output .

The county code can be used as a selection/sort
field in management program,

I Control and Section Numbers

Example shown illustrates Control No. 1026
and Section No. 28

Must be same for all hazards in a group-

Used as a seiection/sort field in management
programs. o

5-4




THE GROUPING NUMBER
18 THE ONLY REFERENCE
THE PROGRAM HAS TO INDICATE
THAT IV 18 TO CONSIDER
A BINGLE HAZARD OR
A GROUP OF HAZARDS.

5-12

Emphasize importance of carrect control and section
numbers '

(1) Within group

(2) Errors will occur if omitted or incorrect

Grouping Number
1 1. Slide used for redefinition and redundancy

il 2. Redefine group and grouping number for
emphasis (use examples),

3. Single hazard is assigned group number of
zero (always).

4. A1l hazards in a group must carry same
grouping number, unique hazard numbers,

| Emphasis Statement on Grouping Number

1. Grouping number provides only key to program
| to consider more than one hazard.

N

If improvement can affect any other hazard,
include hazard in group-

w

Only hazard not part of a group is a single
isolated hazarde.

S

If grouping number omitted, program does not
consider effect of improvements on related
hazards,




3

GROUPING NUMBER LIMITATIONS

ZERO VALID FOR BREILE HAZARD OMLY

BAME CPASEY OODE MUDT 8¢ USED
FON AL HAZARDS i A GROUP

o GUARDRAIL IN GROUP PROTECTS
THE ENTIRE GROUP

e IF GUARDRAKL LEFT W PLACE, ALL
HAZARDS BERIND RAK MUST HAVE
“ NO IMPROVEMENT  COCE

5-14

* HAZARDS IN THE MEDIAN MAY BE
BGROUPED REGARDLESS OF THER
LOCATION ACROSS THE MEDIAN

+ THE GROUP NUMBER AND HAZARD
NUMBER MUST NOT BE REPEATED
WITHIN ONE CONTROL-BECTION.

5-15

Grouping Number Limitations

1.

i Grouping Rules (continued)

1.

Grou

H1.

2.

Zero grouping number valid only for single
hazard

Offset code must be same for all hazards in
group

Hazards on right and left side of highway-
cannot be grouped together - make separate
groups for each side

Hazards in group must be in same county, control
section, etc.

If guardrail included in. group, assumed to
protect all hazards in group

If hazard not protected by guardrail, do not
include hazard in group

Not allowed by program to make improvements

to hazards protected by guardrail if guardrail
remains

If guardrail removed, improvements may be
specified to hazards exposed

R e s =M
ping Rules (continued)

Discuss each item on slide

Exception to item 1 is that in invéntorying
parallel bridges, separate group numbers are

assigned for.hazards on each side of the
median

5-6



Bridge Piers in median

| 1. Closely spaced point hazards of same type may
|  be grouped together, called one point hazard
having dimensions of box around periphery..
‘12. Zero grouping number assigned.

3. Exampie-bridge piers (trees use judgment -
keep groups small)

4. Assumed to act as single point hazard if
vehicle cannot pass between any two hazards.

5-16

| Grouped Hazards

1. Illustrate each of 5 hazards comprising
group and point out to class, -

2. Each cluster of trees considered aé a single
‘ point hazard.

I 3. Each hazard in group is assigned a un1que
‘ hazard number,

4. Same group number for all hazards in group

5-17

F‘:Hazard Number

,1. Generally assigned consecutively throughout
B control-section

2. Do not repeat within a control-section

3. If hazards are added later, use:unique numbers.

| 4. Hazard numbers do not need to be consecutive
within a group or a control-section.

5. Example shown is Hazard No. 1 (single hazard)
~ in County 136, Control Section 734-28

5-18




AY_DE
@ TYPE @ HWY NuMBER
@ CLABBIFICATION ® wot

@ ADT. @ RECOROING DIRECTION

5-20

HIGHWAY TYPE (COLB 18-20)

Uus. 8PUR

8H.
8. BPUR OR LOOP
e A

US ALTIRNATE
[Ty

8888828

5-21

| Column 18 is a Blank

1. Space is shaded - therefore no entries
allowed

| 2. First 17 columns of Hazard Inventory Form
constitute the "key"

i 3. Discuss importance of "key" to cross
reference and sorting operation

i Highway Description

#t'1. Introductory slide (second major division of Box 1]
2. Box sub-section contains data listed on
slide,

3. Indicate on slide on Screen 2 where these
data spaces are located.

Highway Types |
1. Each high&ay type assigned numeric code,

2. Codes are same as Texas'Road.Inventory codes, .
3. Codes are prjnted on form to right of Box 2,

More codes may be added as needed,




HIGHWAY NUMBER  (ICOLB 21-R4)

FOUR DIGIT NUMBER
EXAMPLE: IH 10

5-22

CLASBIFICATION (COL 28)

ACCESS CONTROL COUE

FULL CONTROLLED ACCESS
SOM | - INYESEVATE

000 3 « MeR-inVRITAY

5-23

NON-CONTROLLED ACCESS
oo 3- Twe-tams
CODE  4- MULTI-LANE GrHIOED

COBE 0~ WULTI-LANN BaBIVIOtE

5-24

Highway Number

1.
| 2.
I3.

eonmm— o

Four digits allowed (hwy number)
Right justified
Example shown is IH-10

(1) IH- code 08
(2) 10 - coded as 0010

e o s i e 2 # o e e Do 5w it mom

l Classification (Controlled Access)

1.

Defines acgéss control
(1) Full control

(2) Non-controlled

(3) Frontage roads

Seven codes printed on form

. .Imbortant to analysis model operation --

the program branches on this code to
compute hazard index.

‘C]asSification‘(Non-Contr011ed Access)

.

Discuss individual codes

5-9




i Frontage Road Codes
1. Discuss each code,

| 2. Define types of frontage roads
(service roads, etc.)

FRONTAGE ROAD CODES

I U - ONE-WAY fRERTASE ARAY

coot ¥ - YWO-WAY PRGRTAST MUAG

5-25

| Total Width
# 1. If classification codé is 3, 5, 7 must record
' roadway width from centerline to shoulder on

side of highway on which hazard is located to
nearest foot

TOTAL WIOTH (COLB R8-27)

" 2. For classification codes 1,2, 4, 6 leave
Total Width blank ~

WIDTH #ROM CENTERUNE TO SHOULDER
MUBT BE RECORDEC.

| Total Width I1lustration

1. Total Width may include more than one lane on
undivided facilities.

2. Width is necessary for program to calculate
additional hazard index for traffic in opposing
direction for an obstacle located on right side

P Y or outside of roadway.
i 3. If width is not specified, program assumes "zero"
I width, and additional increment of hazard index
5-27 would not be computed,




ADT (COL8 R8-30)

* MAIN LANES

TOTAL DALY TRAFFIC IN BOTH
DRECTIONS N 10004

« FRONTAGE ROADS

ONE WAY-TOTAL ADT FOR 80TH
FRONTAGE ROADS

TWDO WAY- EACH FRONTAGE ROAD
ADT RECORDED SEPARATELY

5-28

5-29

HAZARD CLASSIFICATION (COLS 3@-38)
* IOENTIFICATION AND OESCRIPTOR CODE
© OFFBET CODE
* MEDIAN WIDTH
* MILEPOUT AT HAZARO

5-30

ADT (Columns 28-30)

1.

Used by program to calculate probability of
encroachment

Specify total ADT in 1000's for both directions.
Frontage roads

(1) One-Way: Total ADT for both frontage roads
(2) Two-Way: Total ADT for each frontage road

Recording Direction (Column 31)

Direction in which inventory is being
conducted

With or against increasing milepost
Directs program to proper operating routines
Codes printed on inventory form

(1) Code 1 - with milepost
(2) Code 2 - against milepost

Hazard Classification (Introductory Slide)

1.
2.
3.

Third section of Box 1
Contains information Tisted on’ slide

Each item will be discussed individually in
next slides

Mile-post at Hazard is fourth section of
Box 1 -- discussed later in presentation




i Hazard Identification and Descriptor Codes
It 1. Identifies type of hazard
Four digit code from Table 3.1, pages 3-2 & 3-3

HAZAZD LD. & DEOCRIPTOR COOSS
COLS 96-35)

Severity Index assigned from code

4-0%TT CODE FROM HAZARD LIBY
EEVERITY ZHDEX ABRIGNEC FROM TiN8 CODE

ANALYSIS

Analysis program branches on this code

2 W N

i 0ffset Code (Column 36)
; 1. Defines position of hazard with respect to
i right or left side of travel lanes in
inventory direction

| 2. Code One - right side

I'3. Code Two - left side of undivided facility
f median of divided facility

| Median Width (Columns 37-39)
1. Leave blank if offset code =1

2. Directs program to consider hazard effect on
opposing traffic

3. Must be recorded if:

(1) Effects of opposing traffic are to be
considered

(2) Entire median inventoried concurrently
with one set of travel lanes

(3) Hazard on far side of median (adjacent to
opposing traffic lanes) is inventoried
from inventory side

(4) Improvement is recommended for far side
of median

2.
« NOT RIOUIRED FOR RIGHT IOK HAZARGS

NOT REGUSMID P0R MEDIANG QVER 80 FEET

5-12



THE MEDIAN WIDTH 18 UGUALLY

RECOROED TO INSURE THAT IT 18 NOT

OVERLOOKED IN A CRITICAL BITUATION

5-34

5-35

5-36

e e A e D A s S o

Median Width Statement

1. Median width is usually recorded although it may
‘ be left blank if hazard effect on opposing
traffic is not desired.

| 2. Wide medians (over 60 feet) are inventoried as
two separate 30 foot wide sections adjacent to
each travel lane. _

3. If in doubt, record median width.

Milepost at‘hazard (Columns 40-51)
1. A1l hazards are located along highway by milepost.

(1) To nearest one-thousandth of a mile
(2) Point hazards - Beginning Milepost only
(3) Longitudinal and sTope hazards - both
beginning and ending milepost
- (4) Note decimal point on form

2. Blank Screen 2

| Point Hazards - Box 2 Title Slide




| Inventory Form - Box 2

o
.

Project on Screen 2 and leave on until
through discussion of slide 5-45.

| 2. Discuss Box contents briefly.

w

No entries aliowed in shaded areas.

5-37.
(Screen 2)

Hazard Type - Point Hazard

l1. Code 1 - Column 52 - preprinted - mist be
' keypunched., -

2. Code designates point hazard ,

- 3. Code keys program to specific analysis
> routines

£

Point hazards are cfrc]ed in Table 3.1, text.

|l Hazard Offset (Columns 53-54)

Measured to nearest foot from outer edge of
travel lane to nearest surface of obstacle

Measured in horizontal plane (generally
estimated) "

Example shown: 18-ft offset to a point'hazard

5-39
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Width of Hazard (Columns 67-69)

1. Measured to nearest foot at right angles to
pavement edge

T s w e, | 2. If hazard is skewed, measurecwidth-of
g I "shadow"

|l 3. Example shown: width of 11-ft

| 4. Width usually estimated

5-40,

?iHazard‘Length (Columns 70-72)

A ooy ey

1. Measured (estimated) to nearest foot
parallel to roadway.

wmies cams 1|2, Example shown: 32-ft Tength

Loopih ot oater Marerde to masewred
L "

5-41

I Orop Inlets, Height, or Depth (Columns 73-78)
1. For all other point hazards, leave blank

T | 2. Recorded to nearest one-tenth of a foot

ORMOP PAETE  (OOLB 73-73)

MEED DATA--HEMINT OR DAPTH
TO NEAREET B.5 FOOT

3. Measured from natural ground adjacent to

&1— :@ . inlet
' 4. Data necessary to adjust severity indices
for certain types of inlets '

5-42
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UPCATE CODES

DELETE (CODE-H
CRIGINAL DATA OR ADOITION (OO0S-8)

5-43

CARD YYPE  (COL 8

ALL IMVENTORY CARCS ARE ASSISNSD
A CARD TYPE OF 1 COLUMN 80,

e

i.ﬂi@)

5-44

5-45

Update Codes, (Column 79)

1. Use will be explained in building and updating

of Master File

Code 1 - delete

Code 2 - add - used for new data
Code 3 - change

Codes are printed on inventory form

Update code must be entered to
direct computer to proper action with data

D O B W N
e e e 2 e

| Card Type - Column 80
1. Inventory Form is Card Type 1
2. Must be keypunched

3. Necessary for computer program internal
operation

4. Card type appears in Column 80 in Boxes 2, 3,

and 4

5. Blank screen 2

# Longitudinal Hazards -- Box 3 Title Slide
1. Project Slide 5-46 on Screen 2

5-16




Inventory Form Box 3
| 1. Discuss general contents of Box 3
. Applies only to longitudinal hazards

No entries allowed in shaded areas

e w. ™

Individual elements will be discussed in
subsequent slides on Screen 1

5-46
(Screen 2)
Hazard Type (Column 52)
11. Preprinted Code 2 designates longitudinal
: hazard.
wazsro vee con 81 “ 2. Includes curbs, median barriers, guardrail,
£ NOCATES LONGTUORAL HAZND bridge rail, ditches, retaining walls

3. Curbs on entrance, exit ramps are Tongitudinal
hazards

4. Length of gore curb is measured para11e1 to
main lanes, beginning at nose of gore

5-47
5. If curb is continuous, use 150 foot length
[6. If only exit region curbed, use actual length
7. Width of gore curb defined as width of gore
- 25-foot downstream from nose, not to exceed 10
feet wide
8. Examine exisiing guardrail installations criticald
ly to determine if hazards behind guardrail are
protected. ‘ '
1
;
5-47
(cont.)




HAZARD OFFSET  (COLS 83-88)

» OISTANCE FROM TWE LANE EO8R
TG POSNT ON THE HAZARD MEARBSY THE LANE

COLS 53-84 BROINMG POINT
COLS 86-68 ENO POWT

o DISTANCE WECOADED TO THE NEAREST FOOT

5-48

GUARDIAL END TREATMENT COLS 87-83)

BOL 47 - DUSHONING END TREATIENT

COL B8 - TAEATMENT AT END

cooes

5-50

Hazard Offset (Columns 53-56)
1.

| Guardrail End Treatment Codes Columns 57-58

g1,

g s W N

W N =

GuardraiT End Treatment Codes

. Four codes, 16 combinations

Measured to nearest foot from outer edge of
travel lane to nearest surface of obstacle at
both upstream and downstream ends

Beginning offset - Columns 53-54

Ending offset - Columns 55-56

If hazard is parallel, both offsets will be
same

Allows for hazards that are not parallel to
travel lanes

Primarily for guardrail, also median barriers
Identifies end conditions, safety treatments
Column 57 - beginning, upstream end
Column 58 --ending, downstream end

Treatment cgdes discussed in next slide

Describes all possible guardrail installations
Codes are printed on form

Guardrail may be:
(1) Isolated, not connected at either end

to a bridge or other structure
(2) Located at approach to structure
At a structure a "full beam connection" transmits
continuous rail strength through eight bolt
connections or other types.

"Not full beam connection" - one bolt, gap
columns, etc.




| Height or Depth (Columns 67-69)
1. Note decimal point

2. Recorded to nearest one-tenth foot

HEIGHT OR DEPTH (COLS B7-88)

MEAQURED VERTICALLY
TO THE NEARESY TENTH OF A FOOY

3. Record height of guardrail, curbs, and depth
of ditches

4. Example shown: 2.2-ft height (or depth)

5-51

Width (Columns 70-71)

! 1. Measured (estimated) to nearest foot at right
angle to pavement edge

WIOTH  (COLS 70-74)

2. If hazard is skewed, measure width of "shadow',

GUARDRAIL ANO CUAE ARE ASBUMED
TO MAVE 9 FOOT LATERAL WIDTH

OTHEN LONGITUDIMAL HAZARDS MEASURED
TO THE NEAREST FOOT
PERPENDICULAR TO THE ROADWAY

3. Guardrail, curbs, nominal width of one foot

Update Code (Column 79)

1. Update code must be entered on each card type
and appears in Column 79 in each Box

UPDATE CODEE COL 79

OELETION - CODE 1
ADDITION OR
ORIGINAL - - CODE 2
INVENTORY DATA

CHANGE - GOOE &

5-53




Card Type (Column 80)

‘1. Card type 1 must be keypunched on all Inventory
' Cards in Column 80

: 2. Blank screen 2

5-54

et otk i it

| Slopes - Box 4 (Title Slide)
1. Introductory slide for subsequent discussion

2. Project Slide 5-56 on screen 2

5-55

i Inventory Form.- Box 4
1. Discuss general content of Box 4

2. Project Slide 5-57 on Screen -1

'INVENTORY FORM - BOX 4

5-56

5-20



HAZAFD TYPE  (COL. 5@)

GLOPER BTEEPE THAN 4:1 DN EITHER
THE MEDIAM OR MGHT SI10E - CODE 3

5-57

FROMT SLOPE DATA

ey

© HINDE POWT OFFSIT D, ICOLS. B3-58)
« STIEPNEED (COLS. 68-0T)

+ SLOPE OMECTION (COL. B3}

* HINGE POINY TO TOE (COLS. 84-87)

© SLOPE FAGE ERDBION COOK (COL. 88}

5-58

e e osems

DIBTANCE TO THE HINGE POMT OF THE
FRONT BLOPE TO THE NEAMIST FOOT

5-59

Hazard Type - (Column 52)
1. Code 3 - preprinted in Column 52

2. Inventory slopes 4:1 or steeper in median and
alongside outer travel lanes

|| Front Slope Data (Columns 53-68)

1. Define elements of front slope using slide 5-58
to illustrate elements and slide 5-56 on
screen 2 to illustrate data entry space.

Hinge Point Offset - Dy (Columns 53-56)

e e e e g iy

1. Specified at beginning and ending of s1ope

2. Do - distance from edge of travel lane to hinge
point

3. Dg may be "zero".

4. Dy measured horizontally.

5-21




1

STEEPNESS (COLS 50-82)

AECORDED TO THE NEAREBY TENTH FOOT.
AT THE BEGINNING AND END OF A BLOPE

EXAMPLE 3.8:1 TO 3.0:1

5-61

5-62

Steepness (Columns 59-62)

1.

5.

Récorded to nearest tenth foot (beginning -
Columns 59-60;ending - Columns 61-62)

Define length of slope, where 4:1 begins, ends

Slope ending at structure, beginning point of
bridgerail, end of slope Figure 4.3, page 4-5

Variable steepness example:
4:1 - 2:1 - 4:1
glg Inventory as two slopes -

2) Program uses average of beginning and ending
slopes
Example shown: Beginning Steepness 3.8:1
Ending Steepness  3.0:1

S]ope-ometef

1.

Explain that slopeometer should be used rather
than estimating slope steepness

Slope Direction (Column 63)

1.
2.

Must be recorded

Keys program to various subroutines (slope
direction same as used in roadway alignment)

Code 1 - upWard - positive

Code 2 - downward - negative (referenced to plane
of roadway )

Level terrain, coded as positive slope with
steepness 9.9:1

5-22




DIBTANCE D, (COLS. 84-87)

MEAGURED TO NEARESYT FOOT
FADM HINGE POINT TO TOE ALONG BLOPE FACE

..........

........

SLOPE FACE EROSION CODE
(coL s8)
COOE 1 SLIGHT OR NO EROSION

' CODE @ BEVERE ERDBION

| SECOND SLOPE OR BACK SLOPE
(COL8 68-78)

* BYEEPNESS (COLS 88-72)

* BLOPE DIRECTION (COL 73)

* DISTANCE O: (COLS 74-77)

* SLOPE FACE ERQSION CODE (COL 78)

5-65

Distance D; (Columns 64-67)

—
.

S w N

i} Slope Face Erosion Code (Column 68)

1l Second Slope or Back Slope (Columns 69-78)

Measured (estimated) at both ends of slope
Columns 64-65 - beginning of slope
Columns 66-67 - ending of slope

Measured along face of slope (not horizontally)
fron hinge point to toe of slope

Code used to describe roughness of slope
surface

Code 1 - slight or none
Code 2-severe ruts

Code 2 produces a severity index increase
within the program

Similar information as for front slopes

Program compares front and back slopes, and
assigns severity index from g-level change at
toe of slope. as vehicle passes through ditch

Back slope data must be recorded (even if flat)
to permit severity index computation

Back slopes even beyond 30-ft must be recorded to
compute severity index

5-23
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DISTANCE D2 (COLB. 74-77)
o

---------

Oy 18 THE BACKSLOPE OR BECOND BLOPE
LENGTH MEASURED ALONG THE BLOPE FACE

5-68

Distance D, (Columns 74-77)
1. Define Dy from slide

2. Dp must be specified to compute severity

index (if beyond 30-ft, insert nominal 10-ft
for computational purposes only)

Update Code (Column 79)

1. Same as in Boxes 2 or 3

Card Type (Column 80)

1. Same as previously discussed in Boxes 2 and 3

5-24




THAT'S CHAPTER &

5-69

Cartoon

1. The Hazard Inventory Form and Improvemeht
Form constitute a pair of interrelated data
sources.

| 2. The Improvement Form is discussed in Chapter 6

5-25




TITLE:

ROADSIDE HAZARD IMPROVEMENT FORM

PRESENTATION TIME: 1 hour REFERENCE IN COURSE TEXT: Chapter 6

PURPOS
1.

E OF PRESENTATION:

To illustrate, through use of case examples, the proper techniques to
encode improvement alternatives for all classifications of applicable
roadside hazards.

TRAINING OBJECTIVES:

The
1.

participant should be able to:

Define the elements and terminology on the Roadside Hazard
Improvement Form

State which data entries are required for proper completion of the
form and correctly decide which data are not needed for a particular
hazard type

Define and illustrate proper data entry format and placement for any
data entry space on the form

SPECIAL INSTRUCTIONS AND COMMENTS:

1.

2.

Presentation Format: Lecture/slide presentation with step—by—stép
iTlustration of correct data requirements and entry methodology

Instructor should permit and encourage questions from participants
during and at the end of presentation

Equipment Required: Two projectors

6~1




CHAPTER 8
ROADBIDE
HAZARD
IMPROVEMENT
FOAM

6-1

6-2

FORMAT
SIMILAR TO MAZARD FORM FORMAT

BOX 1 - REFENENCE AND COBT INFORMATION
BOX 2 - POINT HAZARD IMPAOVEMENTS

BOX 2 - LONGITUDINAL HAZARD IMPROVEMENTS
BOXES 4 & B - BLOPE IMPRCVEMINTS

BOX 8 - NO IMPROVEMENT RECOMMENOID

6-3

Roadside Hazard Improvement'Form (Title S1idé)

1.
2.

I Hazard Improvement Form

I

2. Mention that participants have a copy of this
7 form in their handout.

3. Project slide 6-3 on screen 1

Format

1. Use slide 6-2 (screen 2)-to point out similarities
between Inventory and Improvement Form format.

2. Discuss general contents of Boxes 1 through 5.

3. Box 6 wi]]rbé discussed later.

4. Each Box will be discussed in detail separately,

State chapter purpose.

Chapter Purpose: To illustrate, through case

examples, the proper technique to encode
improvement alternatives for all
classifications of applicable roadside
hazards.

Leave on screen 2 through discussion of
slide 6-4,

6-2



Form Structure

1. Improvement recommended for hazard requires
only one line of data to be completed after
Box 1.

FORM STRUCTURE

IIOLE-LINE IMPROVEMENT COONS

° 2. Each Tine to be punched must have a check in
the appropriate place so the keypuncher can be

to see it more easily,

AT THO FRONT OF JAOM LIS
WOWCATES DATA TO 08 SUNCKEC

MO DATA BNTINES B¢ SHAOSD COLLMNS!

3. No data will be entered in any of the shaded
columns. - (Not always necessary to make entry
in blank column)

1 Must be Completed

1. Advance screen 2 to slide 6-6 simultaneously.
e 2. This box must be completed for each improvement
alternative ,

BOX 1 MUST BE COMPLETED
FOR EACH IMPROVEMENT

3. Zeros are preferred as a check on data omission
errors .

COMPLETE ONE MORE LINE

ENTER ZERDB IF NECEBSARY

4. Each element of Box 1 will be discussed in
detail.

Improvement Form -- Box 1

1. Leave on screen 2 for reference through slide
6-13. s :

6-6
(Screen 2)
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Improvement Identification and Cost -= Box 1

1.

sox 4 2.

CADSS REFENENGED TO HAZARG KV}

COLUMWD 1-10 MUBT DE IDENTICAL TO 1-18
O THE HAZARD INVENYORY FORM

INOROVEMENT CORT SaTIMAYE
AR W

_— 3
COoLUNNS 18-40 .

Reveiw importance of Key Field. (Only method
of relating improvement to Hazard)

Columns 1-17 must be identified to Hazard it
is improving,

Use screen 2 to identify costs that must
be specified.

6-7
Improvement Alternative
1. Maximum of four alternative solutions are
available for each hazard.
2. Since there must always be at least one
e improvement for each hazard, column 18 is
oot WAL M Gt 0 never blank (numbering used in program),
3. Describe function of alternative numbering
within program,
4. Try as many alternative improvements as
6-8 possible to let program evaluate best one.
Cost Data
1. A1l costs should be uniform throughout
e smallest geographic area (cite examples --
COST DAYA (OOLS 19-40) guardra‘i'l $6.00/ft, etc. ).
T o v 2. Mention that technique is available to update
NORMA| MAINTENANCE COST COStS 1. n preram *
(IMPROVEMENT. (COLS 37-40) 3 ) Ind.i v.i dua] costs Wi -I ‘] be defi ned 1 n neXt

few slides.




NITAL UAMP SUM NET COST
TO OORFORATE (PROVIEMENT

REPAR COSTS

EXCLUDE VEHICLE REPAIR AND INJURY CUBTS
ESTIMATE FOR HAZARD AND IMPROVEMENT
MAY BE ZERO COBT

NORMAL MAINTENANCE COBTS
FOR EXIBTING HAZARD
AND IMPROVEMENT

MAY BE ZERO COST

6-12

First Cost
1. Define first cost.

2. Include all costs (example, include right-
of-way if necessary),

3. Costs may be lost entry made to form after
lengths, volumns, etc. are determined.

If cost is added last -- do not forget to code.

Repair Cost

1. Define repair cost.
2. Repair costs may be estimated.

3. Costs may be zero for either hazard, improve-
~ ment, or both.

Cite examples of zero costs.

Maintenance Cgsts
1. Define maintenance costs,

2. Maintenance‘costs are based on experience.
3. Keep costs uniform in area.

4. Maintenance costs may be zero (example: tree,

bridge pier, etc.),

6-5




Update Codes

1. Code 1 cannot be used on Improvement Card
(Type 2 Card).

UPDATE CODES (COL 76}

2. Update Cdde 2 or 3 must be entered on Card.

DNLY COOE 2 (ADD)
AND

CODE 3 ICHANGE)

3. Blank screen 2,

CAN BE USED ON THE IMPROVEMENT CARD

6-13

Improvement Form -- Box 2

1. Leave on screen 2 throughout discussion of
slide 6.

2. Project slide 6-15 on screen 1,
simultaneously .

‘Box 2 -- Point Hazard Improvements

1. Infroductory slide to identify sub-elements
within Box 2

SRVEN ALTGRNATIVES AVALABLE-OHEOR BOX
POR ALTERMATIVE ANC COMPLETS LGt

Q.‘ﬁ.’::;‘g_-%“ *f‘,"‘:‘“ oot
- o,

W WAZARD WIOTH

2. Each element will be discussed in detail
in subsequent slides

6-15

6-6



PDINT HAZARD IMPROVEMENTE

SIGMIFIED BY CODE 1 W COLUNMN 41

DESCRPTOR  CODES

GUARDRAR PROTECTION

LATERAL DFFSEY MUBY 88 GPECIFIED
1. COLUMNS 48-48 RIONT, LEFT, M.N.B.
2. COLUMNS B4-BE If MEDIAN FAR 8108

CLUBTERS OF BIMILAR POINT HAZAROS MAY BE
PROTECTED BY BINGLE GUARDRAIL

6-18

Point Hazard Improvement -- Code 1

1.

Descriptor Codes

1.

Guardrail Protection
1.
2.

Point hazard improvement signified by Code 1
in column 41

Only additional data required is applicable
offset data.

Define each code using screen 2 to
illustrate data entry position.

Codes are preprinted in columns but must
be keypunched, _

Four subcodes for "remove" or "a]leviate"

Use of guardrail appears in other Boxes.

Used in this Box only for point hazards not
on a slope (on slope, protects sTope, not
point hazard).

Describe median offsets, median widths,
impact direction, etc.

Guardrail always part of a group-

Single point hazards in close proximity may
be protected by a single guardrail.

6-7



6-19

PROTECTION WiTH CMB.

TWMB MAY BE USED ON EITHER SIDE OF ROADWAY
CMB IN MEDIAN - OFFSET NOT NEEDED

CMB ON RIGHT - BPECIFY OFFSET
1COLS. 25-46) .

35’ CMB ABBUMED IN PROGRAM AT EACH
END OF HAZARO

6-20

ATTENUATOR

SPECIFY LENGTH, WIDTH, AND OFFBET

CODE ONLY ONE ATTENUATOR & SINGLE COBTS

(PROGRAM CHECKS FOR DTHER DIRECTION)
' IF TWO ARE NEEDED, DATA REFLECTS
DOUBLE COSTS

6-21

3-ft. Clearance Statement

1. Minimum of 3-ft must be allowed between
guardrail and obstacle to allow for rail
deflection upon impact.

2. Exception -- guardrail connection at
structure

Protection with Concrete Median Barrier
1. Discuss points on slide.

2. Dimensions of CMB relative to hazard are
internally computed .

3. Offset in median internally computed‘from
hazard location.

4. Right side offset must be stated.

Attenuator

1. No particular type specified -- all are
assumed to reduce severity substantially.

2. Offset is to near sidé of system.
3

. Exb1ain combuter check for opposite direction
impact and cost reflection,

4. Blank screen 2

6-8




6-22
(Screen 2)

LONRITUDINAL HAZARD
RIPROVEMENTS - BOX 3
(COTE £ - COLUMN 497
IMPRIVEIEHTS FOR FOUR TYFPZS OF
LENGITUOIRAL HAZARDS
CURS - CODS &-1 13 BUS-CATEROMIEE)
SRIDGERAI - CODE -8 18 SUD-CATEOIRIES)
QUARDRAL - £802 G-B O BUC-CATEGCRED)
DITCH - DOSE -3 18 SuS-CATEBIMEE)

6-23

“INBTALL GUARDRAL” DATA
(COLUMNE 48-57)

BEATAING ORLY TO INSTALLATION WHERE

RONE EXIBTED BEFORE

6-24

T A ST TN s i

T S Nk A e N e |
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EESGESS e

fox 3 -- Lopgitudinal Hazard fwprovements

1. Project siide 6-23 on screen 1
simultaneousiy
2. Briefly reveiw contents and format of Box 2

using scireen 2

1. Improvements offered for 4 types of
Tongitudinal hazards

2. FEach type pre-coded -- merely check box
and enter other data

3. Each tvpe has several subcategories

(1) Use screen 2 to illustrate subcategories

Install Guardrail" Data

1. This coding pertains only to installation of
new guardrail where none existed before or
where relocation is involved.

2. Upgrading of existing guardrail is
accomplished differently.

6-9



Changes to Existing Guardrail

1. These data apply only to 1mprovements made to
an existing guardrail (which is in itself
Tongitudinal hazard) .

CHANBES TOEXIBTING GUARDRAL,
82-77)

PEATAIND DMLY TO CHANGES
TG EXISTIS RANL

6-25

1. Separate series of improvement alternatives

T s Z. Separate codes for "rigid" and “"semi-rigid"
OMDBINAR RIPROVEMENTS

T 3. ”Upgrade to Fuel Safety Standards" includes
; everything from minor anchorage modifications
to complete replacement.

PROM “UPBRAUT TO FULL DAFETY OTANDAROD"
VO MOVE LATERALLY & DRCK OEEN GAP!

£RBYO REZFLECT DIFFERENCES
OFFGETE MUY GE CRECIRIED CHLY

%

Offsets are necessary for "widening" or
“relocating”.

1. Use screen 2 to illustrate six a1ternat1ves
for improving existing guardrail.

GUAR L . . .
e v e et 2. Discuss how guardrail can be lengthened
FOR EXISTING GUARDAL f
OuANES T0 03T IO 0548 0977 or shortened .,

LENGTHEN OR BHDATEN EITHIR S
OR BOTH Ex03

ALL COMBINATIONS AVARASLE

6-27
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GUARBAAIL FACTS
GUARDRAIL | 1, ALWAYS PAAT OF A BROUP

1, (NTALLED ACCORDIS YO
TEXAD ONY DVANDARDD
CRBASG 10 FT
B RBTALLD AT GREGEAT 0

PRTEST R

'4

i

ij

APPROALH AND UGEPARTING BUARDRAIL é
T0 4 BRIDBERAIL ARE CONBIDERED

A8 PROTECYION BN CRITICAL SLOPES a

ANC ARE INCLUDED UNDER
SLOPE IMPROVEMENTS

Guardrail Facts

1. Explain each item on slide using examples
where necessary.

2. These are basic rules built into program
Togic

3. Note: be careful in specifying guardrail
removal to ensure that hazards behind it are
adequately improved

This is a program logic requirement and must
be remembered.

2. Approach and/or departing guardrail is
accommodated under slope improvements --
Guardrail (Box 4} and will be discussed
later.

GUARDRANL REMOVAL

DEFINITION- REMOVE YOTAL LERGTH

COBE 9 1 COLUMN &%

NO LENGYIN DATA REGUIRED

6-30

i. Total length of existing guardrail is assumed
to be removed-.

2. Removal of only portions is accomplished by
shortening one of the ends or both ends -

6-11




?*Upgrading to Fuil Safety Standards

1. Used only for improvements {changes to
existing guardrail) if applicable -- otherwise
leave blank

UPGRADING TO FULL
SAFETY BTANDARDS

BE CERTAIN 1O MAKE NEEQED ADSUSTRENTS

N LENGTH TO THE PRIPER END |

Gap Closure
1. Twe ways to accomplish

2. When done with upgrading - use code 2-3-3

GAP CLOBURE

3. When done alone - use code 253-4

WHEN DONE IN ADDITIIN TO USGRADING

USE CODE 9 @ 2887 “CHANGES"

4. Both veguire lengthening data

Guardrail at Structures

b
B

When only specifying anchorage improvement
at a bridge -- use code 2-3-5

BUARDRAIL AY STRUCTURES

2. Safety treating free end of guardrail
{not at a structure -- use code 2-3-6).

ANCHOA AT 9TRUGTYURE- CODE B

FREE END DRLY- CODE &

6-33




Ditch Improvements

1. Define "ditch" as shown on slide

2. Three ways to improve ditches

DITCH REPROVEMENTS 5

CoIELS o SPARALE e o NS {1} reshape (code 2-4-1)
T TSR 6 TS e r (2) repiace with stovm drain (code 2-4-2)
s % (3) protect with guardrail (code 2-4-3)
\i# | {offset required here)

3. Slope intersection "ditches" are improved as
a "Slope Improvement”.

|
o
|
5
o E 2. Leave slide 6-35 on screen 2 throughout
: i subsequent slides

|

|
6-35 E
(Screen 2) i

Siope Improvements

1. Two ways to improve slopes -- use slide
6-35 on screen 2 to illustrate data entry

spaces
SLOPE IMPROVEMENTS
CODE 3 - COLUMN 41} f
s i 2. It is wise to use program to evaluate both

. I alternatives,

EVALUATE BOTH WITH C/E PROBRAMI

3. Discuss Box 4 elements in next few slides
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Stope Improvements - Guardrail (Box 4)

1. Identify 3 allowable guardrail improvements
using Slide 6-35 on screen 2 to illustrate

o e e e § position :
BLOPE IMPROVEMENTS - GUARDRAIL
BOX 4} i
AT e v a7 A S0 2. lLateral offsets are required for first two
|m;:;ﬁag::om OR DEPARTING Opti OH S .
e | ‘
WATGH OUY FOR APPLIGABLE OFFGEY GOOTG 3. Emphasize correct placement of data for

columns 45-48 and 54-57

Guardrail Not Bridge

g; 1. Used for installing guardrail to protect
e Ez isolated siope only (not at bridge)

GUARDRAIL NOT AT BRIDEE
CODE 1. CoLuMN ag

2. This code represents installation of new
guardrail, therefore offsets must be specified.

MAY BE UED FCH GLOBED VITH
TR WITHOUT CORIT HAZARSD

RAIL PROTECTS WHOLE BROUP

3. Grouping may contain point hazards.

Approach or Departing Guardrail

i 1. Code used only for installing new approach
e Y or departing guardrail

2. Point hazards may be existent in grouping.

GUARDRAIL PROTECTE SLOPE!

SLOPE MUST BE INCLUDED I GRAOUP : 3 .
. it

Use proper 6ffset code columns depending on
whether guardrail is an approach or departing
installation.

MAY NEED ""DUMMY' SLOFE

6-39
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GUARDRAIL BETWEEN BRIDGES

UBE CODE 2, COLUMN 4R

EACH ROADBIDE TREATEN A GEPARATE BROUP

SLOPE IVMPROVEMENTS - FLATTEN BLOPE
BOX B

REQUIRES FULL DEBCRIPTION OF

BOPE AFTER

6-41

BLOPE WAPROVEMENT FACTS
FLAT BACKGLDPE 18 CODED 48 9.8: 1
aTEERNEDS
D, AND Dp MUBT BE ESTHAATED
IF WINGE POINT 18 MOVED. BPECIY HEW OFFGEY

9LOPE GIRECTION CODE MUY B EPECIPIED

6-42

Guardrail Between Bridges

1.

Slope Improvements -- Flatten Slope (Box 5

Slope Improvement Facts

1.

.

Special code to permit closure of
slopes between closely spaced bridges

Improvement will alsc protect other hazards on
siopes .

Treat each roadside separately.

This improvement may be particularly desirable
on two-lane highways.

s e

Slope description is necessary to compute
hazard indices -

Review definition of terms Do, D1, etc.

Briefly discuss elements of Box 5.

Newly proposed slopes must be estimated
because actual slope cross section is not
known until designs are done.

Discuss other special rules as shown on slide.

A1l spaces in Box 5 must be completed .




Partial Slope Flattening

1. Portions of a long slope with or without
varying steepness may be flattened.

¢ onty A PO O oL & 10 3 W 2. If so, mileposts of ends of charged slope must
AATTENED - ePECFY LENGTH | be specified, otherwise whole slope is
OTHERWSE LEAVE 18LEPORT SLANG l assumed to be flattened.

3. Leave milepost bliank if whole slope is
flattened .

i No Improvement Recommendad

1. Code 4 should not be used merely because
inventory personnel think alternative is

R not viable.
NO WIPROVEMENT RECOMAENDED r
0x e 1o 4 coun 4 il 2. Must be used for hazards behind a guardrail

oot 414t BEvsED sOR AR SSD i that is not removed.
CODE 4 MAY BE USED TO ENTER OGBTAGLED IN FILE l’

| 3. May be used to enter obstacles in file for
| recording purposes only.

6-44
Card Type
1. Card Type 2 code must be entered in Column 80
of each applicable box
cano Tree ﬁ 2. Update code must also be entered in column 79
I v CARDR A% TP 2 i on each improvement card
6-45 §
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% Final Slide

% 1. Participants have been shown how to use both
T | the Inventory Form and Improvement Form.
T scoat a1 i HAaAFD ;E 2. They will demonstrate their understanding in
mmﬁ::::f:f:n i the subsequent workshop by coding case
mwmm-;m“mm examp]es.
6-46
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TITLE: WORKSHOP NO. 1 -- ENCODING OF CASE EXAMPLES

WORKSHOP TIME: 1 hour, 30 minutes REFERENCE IN COURSE TEXT: Chapter 7

PURPOSE OF WORKSHOP:

To provide an apportunity, in a workshop environment, for participants to:

1. Demonstrate their ability to code Roadside Hazard Inventory and
Improvement Forms for selected illustrative case examples.

2. Be presented illustration of properly encoded forms for the case
examples so that they may correct their coding procedures.

3. Discuss general coding procedures and individual state practices in
relation to improvement alternatives.

TRAINING OBJECTIVES:
Participants should be able to:

1. Code all required information on the Roadside Hazard Inventory Form and
the Hazard Improvement Form to define an existing hazard and a
recommended improvement for a point hazard, a longitudinal hazard, a
slope hazard or groups of hazards for case examples presented.

2. Estimate reasonable cost data for recommended improvements selected
in the case examples.

SPECIAL INSTRUCTIONS AND COMMENTS:

Presentation Format: Workshop in which Instructor presents case situations,
participants encode Inventory and Improvement Forms, then Instructor presents
correct coding in detailed form. Participants review and correct their forms.

Note: Participants given sufficient copies of both forms as a hand-out prior
to workshop.

Equipment Required: Two projectors
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1. State Session objectives and training technique.

2. Session Purpose:
To illustrate proper coding technique
to complete Hazard Inventory Form and
Hazard Improvement Form for selected
case examples. Instructor will discuss
in detail one case example. Participants
will then complete Forms for remaining
- case examples. Instructor will review
correct coding of each case after parti-
cipants have completed case.

CASE EXAMPLES

(WDRKBHOP  ACTIVITY)

Mention Reference Fig. 7.1, pg. 7-3 in Text.

2. Discuss hazard situation and geometric
layout.

! i
] i
I i
I i
i I
| |
! !
| |
! [
| |

t

PONY HAZARD (N MEDIAN
oot o 1 bk 1

7-2
(Screen 2)
| e e ”
Ref. Text, pp. 7-2 thru 7-8
Discuss 4 alternatives.
R Remove Piers - Actually a "design" application or

. SESTALL BUARORAIL

Instructor will go through Alternative No. 1 in
detail -- Inventory Form and
Improvement Form in next few slides

B MSTALL G

ATemaTvEs " complete bridge reconstruction.

4. GITALL ATVEMUATION BYBYEM

- |
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Describe each coded entry using Slide 7-2 on
Screen 2 for reference:
Emphasize:
(1) Check mark
(2) Key - state source of each entry
(3) Group No - (zero) Blank because point
o hazard
. omovtsen weur s + (4) Col. 26-27: not needed - blank
- (5) Col. 32-35: Code 11-01, Roadway Under
Bridge structure, bridge pier (Table 3.1)
(6) Col. 36: offset code 2, left or median
(7) Col 46-51: not needed - point hazard

Describe entries using slide 7-2 on Screen 2.
Emphasize:

(1) Check mark

(2) A1l coded entries

(3) Blanks in Col. 73-78 6n1y for inlets

7-5

| Emphasize:
(1) Notes at bottom of form useful for reference
- e later and clarification for other personnel.
in addition to structuring card completion.
T A e e e
7-6




IMPROVEMENT

REPLACE PIERS WITH SINGLE-SPAN BRIDGE

Type of {improvement restated for emphasis and
introduction to proper completion of Improvement
Form in subsequent slides.

Box 1 must always be completed on each Form.

Discuss each coded entry and blanks in Box 1 using
Slide 7-2 on Screen 2 for reference.

Emphasize:

(1) Check mark

(2) Key (Blank Group No.), Alt. 1, Col. 18

(3) Col. 19-24: high cost of reconstructed
bridge

(4) Col. 75-28: Zero cost, no damage

(5) Col. 29-32: Zero cost, piers removed

(6) Col. 33-36: Zerg cost, no maintenance
to piers

(7) Col, 37-40: Zero cost, piers removed

m

IMPROVEMENT INPUT BOX 2

7-9

Impkovement: Remove point hazard, use Box 2

Emphasize:
21; Check mark
2) Code 1-1-1, Col. 41-43 (preprinted)
(3) Update Code 2, Col. 79
(4) Preprinted code 2, Col. 80

Stress simplicity of Form Comp]etioh.

7-4



1. Restate 4 alternatives that were presented
before for emphasis.

2. Instructor has done Alternative 1.

3. Now participants will do Alternative 4
using Forms in hand-out.

ALTERNATIVES
1. REMOVE Pang
. INSTALL UARDRAR
3. INGTALL OMe

4. INETALL ATTEMUATION SYSTEM

Describe participant assignment and conditions:

(1) 50-ft attenuator at one end only
(2) 10-ft wide system, centered on piers
(3) Allow participants 5-10 minutes to

s sy e s complete Inventory Form and Improvement
" Form leaving Slide 7-11 on Screen 1 and
© coor svmarons roms Slide 7-2 on Screen 2.

=

Instructor will illustrate proper coding of Case
Example using Slide 7-2 on Screen 2 for ref-

erence.

o (1) Inventory Box 1 same as previous alternative
(2) Briefly discuss coded entries and blanks.
(3) Box 1 must be completed - but only once

for each hazard regardless of number of
improvement alternatives evaluated.

INVENTORY. INPUT BOX 1

7-12
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1, Box 2 -~ Same as previously shown

'2. Briefly discuss each coded entry and blank
space to reiterate.

3. Hazard Forms would be completed on]y'once
regardless of number of improvement alter-
natives to be evaluated.

4. Remarks at bottom would include "install
) attenuator" or similar wording.

. Since only one improvement alternative is being .
coded, only one Improvement Form is needed;
however this was Alternative No. 4, therefore
three others would be required to evaluate

all 4 alternatives stated in Slide 7-3 and
participant's Form should contain code 4 in
column 18. : ‘

2. Discuss coded entries and blanks

3. Discuss costs (values and zero costs) and
question participants on their choice of
costs.

. Must complete one other Box on Form in addition
to Box 1 = Use Box 2 in this case because im-
provement is to a point hazard. '

2. Discuss each coded entry

3. Emphasize:
(1) Check mark v
(2) Offset 23 ft (Attenuator extends 3.5 ft
on each side of piers, or 4 ft rounded
to inventory side of piers)
(3) Dimensions of attenuator (one only)
(4) Update code 2 to add to file




Introductory title slide to coding a group of
hazards in median of controlled access highway

(Remove S1ide 7-2 from Screen 2 and project Slide
7-17 on Screen 2 concurrently with Slide 7-16 on
case 2 Screen 1)

Reference: Figure 7.7, pg. 7-10 in Text.

e | Discuss hazard grouping identifying each of the
-&*vﬁ% five hazards by name and type using Slide
7-17 on Screen 2 for reference.

Emphasize: '
(1) 5 hazards, therefore 5 inventory forms needed
(2) Improvement Form for each hazard for each
improvement
(3) Example: 2 Improvements would mean 5 Inven-

tory Forms and 10 Improvement Forms
7-17
(Sereen 2)
Possible alternatives that might be evaluated
include:
(1) Upgrade existing guardrail to full safety
P standards and install new guardrail on far
s - side of median, and
© oo sm—— o (2) Remove all hazards except slopes.
Frm—— There are many more improvements that could be
evaluated (Instructor cite various combinations),
7-18




Instructor state assignment for participants - code
forms for the alternative shown here.
(1) Upgrade existing guardrail (add 50 ft to
beginning end).

BFC-THEEE (2) Install new guardrail on far side of median
o e o at an 8-ft offset from far lane.

Leave everything else alone (Code 4 --
No Improvement for other hazards in Group).

© DASTALL NEW GUARORAS. G MRS BN
or

* LEAVE TREZS AND LY aLER

)
T T (4) Number Forms - 5 Inventory, 5 Improvement
(5)

Project Slide 7-20 on Screen 1 with Slide
7-17 still on Screen 2.

Reference: Text Figure 7.7, pg. 7-10.

. Screens 1 and 2 present all necessary coding
S information for Inventory Forms - Instructor
o n e review briefly.

2. Participants complete Inventory Forms and

. 'f" Improvement Forms for assignment (allow 15
. minutes) then Instructor illustrates proper
coding with subsequent slides.
7-20

Inventory Form For Existing Guardrail

1. Instruct praticipants to use handout of
Figure 7.7 for reference because slides
must be removed from screen.

2. Discuss each coded entry and blanks.

3. Emphasize:'
(1) Key (with grouping number)
(2) Selection of appropriate Boxes
(3) Guardrail height and width
(2.3 ft or 27 inches and 1 ft width)
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(NVENTCRY ;

7-23

7-24

Inventory Form For Slope (Hazard 102)
1. Discuss each coded entry and blanks. "

2. Emphasize: ' o ‘

(1) Same grouping number but different
hazard number

(2) Col. 32-35: sod slope

(3) Median width of 60' must be specified

(4) Selection of appropriate Box 1 and
Box 4 -

(5) Check mark on Box 4

Inventory Form For Trees (Hazard 103)
1. Discuss each coded entry and b]anks.

2. Emphasize:

1) Grouping number and hazard number
(2) Col. 32-35: Tree (point hazard)
(3) Boxes 1 and 2 must be completed
(4) Check mark on Box 2

Inventory Form For Inlet (Hazard 104)
1. Discuss each coded entry and blanks.

2. Emphasize:

(1) "Key" elements _

(2) Col. 32-35: Code 10-01, Tabletop Inlet
(3) Boxes 1 and 2 used, insert check mark
(4) Complete inlet height only (Col. 73-75)




Inventory Form For Trees (Hazard 105)

Discuss each coded entry and blanks.

Col. 32-35: Code 02-00, Tree (point hazard)

Use Boxes 1 and 2-insert check mark.

et 1

INVENTORY - TREES (HAZ 103 )

Improvement Form For Existing Guardrail (Hazard 101)
1. There must be one improvement form for each

- inventoried hazard even if the improvement

1 alternative is a code 4--No Improvement.

2. Discuss each coded entry in Boxes 1 and 3.

3. Check appropriate line in Box 3 and insert
50 in column 62-65 to add 50 ft to beginning
end of existing guardrail.

4. Emphasize "key" and update codes .

7-26

Improvement Form - Install Guardrail on Far Side
(8 ft offset) to Protect Slope (Hazard 102)

1. Discuss each coded entry and blanks in Boxes
1 and 4. '

2. Col. 54-57: 8 ft offset from far side is 52 ft
from inventory side.

3. Emphasize "key" and update code.

7-27




7-29

7-30

Improvement Form - Trees (Hazard 103)

1. An improvement form is needed even though
Code 4 -- No Improvement is recommended,

Discuss entries and blanks in Boxes 1 and 6.

Emphasize "key", check mark, and update
code.

Box 1, including costs,must be completed even

with No Improvement code to provide total
costs for group cost-effectiveness value.

e e S T S X R
Improvement Form - Inlet (Hazard 104)

Same discussion points as Slide 7-28

—

Improvement Form - Trees (Hazard 105)
Same discussion points as Slide 7-29
Emphasize need for Improvement Form for each hazard

to balance number of Inventory Forms with corres-
ponding improvements. '
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Ref: Text, Figure 7.47, pg. 7-53

Until now, we have been coding for controlled
access highways. This case example illustrates
the subtle differences in coding undivided high-
way roadside obstacles.

(Remove Slide 7-17 from Screen 2 and project Slide
7-31 on Screen 2 during introductory remarks.)

BIGN - RIGHT SIDE OFFORT

1. Discuss hazard layout.

2. Discuss hazard potential from both directions

7-31 of travel on the 2-lane highway.

(Screen 2)

e e

Title - possible 1mprovéments that may be
evaluated.

‘Standard options available with analysis model.
IMPROVEMENTS .

1. REMOVE OR RELOCATE SIGN
2. INGTALL GUARDRAR

3. MGTALL ATTENUATION SYBTEM

7-32

Assignment - A]ternative 2 from Slide 7-32.

"Install Guardrail at Sign"

ASSIGNMENT . Instructions: Code both Inventory and Improvement
PROTECT S40N WITH GUARDRAL ' Form for this alternative (1 of each)
oo - (allow 10 minutes for participants
4. cone aPvovesam rome ~ to complete Forms)
7-33
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NN

Inventory Form - Sign (Hazard 876)

Using Slide 7-31 on Screen 2 for reference, discuss
entries and blanks in Boxes 1 and 2.

Emphas’ ze:
(1) "Key" - zero grouping number
(2) Lane width in Col. 26-27

(3) No ending milepost needed for a point
hazard

(4) Box 2 entries as discussed before

e

INVENTORY:- BION ( HAZ 878 7

Improvement Form - Instail Guardrail

"Using Slide 7-31 on Screen 2 for reference, dis-
cuss entries and blanks in Boxes 1 and 2. ‘

Emphasize:
(1) 12 ft offset (Col. 45-46) to allow 3 ft
minimum clearance between new guardrail
and sign . ' o
(2) Check mark and update code

B

Case 4 -- Point Hazard on S]ope

Coding point hazards on the right side of a
controlled access highway is only slightly
different than point hazards in a group in
the median which was illustrated in case ex-

ample 2. This example includes a 2-stage slope
situation. ‘

CASE 4
POINT HAZARD ON A RDADBIDE SLOPE

-- RIGHT .GIOE' OF CONTROLLED
ACCESS ROADWAY

736
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Profile View of Hazard Situation
Ref: Text, Figure 7.52, pg. 7-59

1. Discuss geometry of severely changing slope
alongside roadway length (inventory as two
hazards) :

2. Assume inlet height of 1.0 ft.

3. Assume slopes are severely rutted,

4. Number of hazards = 4, therefore 4 Hazard
Inventory Forms needed and 4 Improvement
Forms needed for each alternative.

7-37
(Screen 2)

Possible Alternatives:

(1) State alternatives from slide.

(2) More combinations may exist (double entry
needed with unique hazard and grouping numbers
because 4 improvement alternatives maximum).

MPROVEMENT  ALTERNATVES

). RSB0 ary
0. ROBULO BAGY AND WD PELE
2. AIOULO FILIT AND MATIN SLORS

4. REBULD BALET. MATTEN GLORE AND MVO RELS

Assignment: Code Inventory Forms and Improvement
_ ~ Forms for all hazards for Improvement
Alternative No. 1 - "Rebuild Inlet
and Leave Other Hazards Alone."
(4 Inventory Forms, 4 Improvement
Forms)

ABBIGNMENT
CODE INVENTORY FORMS ( 4 MAZARDSE )

CODE IMPROVEMENT FORMS

(Project Stide 7-40 on Screen 1 to
complete coding data. Slide 7-37
remains on Screen 2) ‘

REBUILD NLEY
DO NOTHING ELBE TO OTHER HAZARDS

- 7-39
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7-40

g gL P

INVENTORY - FIRAT BLOPE

7-41

s
{ HAZ 2481

Inventory Form - First Slope (Hazard 245)

|

INVENTQAY. - UTILITY ‘POLE

7-42

( HAZ .48 1

Plan View of Case 4 Hazard 3Situation
Ref: Text, Figure 7.52, pg. 7-59
This slide contains the remaining information to

permit coding the Inventory and Improvement Forms
for the assignment.

Discuss geometric layout and other pertinent infor-
mation,

Allow 15 minutes for participants to complete
Forms.

Using Slide 7-37 on Screen 2 and handout for
reference, discuss coded entries and blanks in
Boxes 1 and 4.

Emphasize:
(1) Elements of key ' ' '
(2) Beginning and end mileposts of first slope
(3) Beginning and end offsets, steepness, and
D1 distances for front and back slopes.

(Box 4)

Inventory Form - Utility Pole (Hazard 246)

Briefly discuss entries and blanks in Boxes 1 and 2
(covered previously in several cases).

Emphasize:
(1) Grouping number
(2) Width and length of utility pole
assumed to be. 1 ft

7-15



Inventory Form -- Inlet (Hazard 247)

1. Discuss coded entries and blanks in Boxes
1 and 2.

CLba 2vm 1 Law - ABOINBANE .

2. Emphasize need for height entry in Col. 73-75,
Box 2 since this hazard is an inlet.:

7-43

Inventory Form -~ Second Slope (Hazard 248)

1. Emphasize beginning and ending mileposts
- second slope begins at same milepost
that slope 1 ended.

Discuss coded entries and blanks in Boxes
1 and 4, '

7-44

Improvement Form - First Slope (Hazard 245)

Reiterate: There must be an Improvement Form for
each Hazard Inventory Form.

Even though the improvement alternative here is to
to do nothing, the form must be comple-

ted.

~ Discuss entries in Boxes 1 and 6.

7-45




7-46

7-47

7-48

Improvement Form -- Utility Pole (Hazard 246)

Same discussion as Slide 7-45

Improvement Form -- Inlet (Hazard 247)
The inlet is the only hazard in the 4-hazard
group to which an improvement alternative
other than "No Improvement" was recommended.

1. Discuss entries in Boxes 1 and 2.

Improvement Form -- Second Slope (Hazard 248)

Same discussion as Slide 7-46
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TITLE:

FIELD ACTIVITY -- ROADSIDE INVENTORY

FIELD ACTIVITY TIME: 4 hours

PURPOSE OF FIELD ACTIVITY:

To provide an opportunity for participants:

To obtain experience, under actual highway operating conditions, in
assessing the roadside situation to identify and code point hazards,
longitudinal hazards and slope hazards individually and in groupings.

To use the special equipment (distance measuring instrument, slopeometer,
etc.) in a "real-worlid" environment.

To receive experience in identifying and solving some of the problems

that might occur during an actual field inventory, and thus translate

this knowledge to developing methods of avoiding similar problems when
they conduct field inventories in their own state.

TRAINING OBJECTIVES:

The participant should be able to:

Recognize all applicable roadside obstacles and identify whether the
hazards should be coded as a single hazard or as a hazard grouping.

Define each hazard location using the vehicle-mounted distance measuring
instrument (DMI).

Measure a slope steepness using the slopeometer and define the beginning
and ending mileposts of a slope by emp10y1ng the methodology discussed in
applicable Tectures.

Encode the Inventory and Improvement Forms for all hazards and improvements
recommended for the hazards encountered during the field activity.

SPECIAL INSTRUCTIONS AND COMMENTS:

1.

The field inventory is basic to the entire roadside Safety Improvement
Program. Therefore, it is essential that a field activity by provided for
the purpose of training participants in identifying hazard types and groups
within a "real-world" situation.

Roadways that will serve as field laboratories for this activity should be
chosen in advance. Both controlled and non-controlled access roadways which
have been inventoried by a knowledgable inventory team are necessary. The
data collected by the inventory team w111 be used by the participants in
Workshop No. 3.
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TITLE: BUILDING AND UPDATING OF INVENTORY MASTER FILE

PRESENTATION TIME: 1 hour 45 minutes REFERENCE IN COURSE TEXT: Chapter 8

PURPOSE OF PRESENTATION:
1. To define pertinent operational requirements for the Master File usage

2. To illustrate techniques to manage the master file by adding, changing
or deleting data within the base file

TRAINING OBJECTIVES:
The participants should be able to:

1. Describe in sequentiaT order, the process to build an initial fﬂ]es.update
process including defining the data card inputs to accomplish this

2. Determine which update process is required by identifying whether the
data are not in the file or are in the file either correctly or incorrectly

SPECIAL INSTRUCTIONS AND COMMENTS:

1. Presentation Format: Lecture/slide presentation with illustrative case
examples presented by instructor

2. Instructor should solicit and encourage participant questions during and
at the end of presentation '

3. Two projectors are required
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Title Slide: Building and Updating Inventory
Master File -

State chapter 6bjectives and training technique

2. Chapter Purpose:
BUILDING AND UPDATING

To review some of the key points of coding the
Hazard Inventory, Improvement Specification
~and Other Factors Input Forms and the proper
use of the File Building and Updating program
to build and maintain the Master file. The
proper file maintenance techniques will be
illustrated with case examples.

INVENTORY MASTERFILE

(CHAPTER B)

3. The discussion in text is written for non-
computer personnel and may be summarized for
experienced personnel.

8-1

Master File Concept

1. Card Types 1, 2 & 3 provide base file of
information to compute Cost-Effectiveness
values for improving roadside obstacles and
developing and safety improvement program.

MASTER FLE CONCEPT  ~

ICOMBUTER

8-2

Master File Concept (continued)

1. The accident information which is not obtained

, during the inventory process provides the

waaen mae coneesr necessary information to compute the CE/Accident
Index. The incorporation of the accident
information will be discussed in Chapter 9.

_,,
!,

. W'Vfo!\' "l‘“.’

-

(..‘/f.;":,'"-. - .

o 2. After a segment of roadway is inventoried, the
computer forms must be converted into a form
usable by the manager. This will be discussed
in this session, but first review in general

8-3 terms the concept and use of a master file.
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Master File Types
1. Four types of master files avaiiable

2. Types 1 and 2 are "back-up" to Type 3

e

USE OF MASTER FILES

F y 1‘ e
r;f;_]l, < rope s

CORRECTION BY MANUAL
BEARCH & REPLACE

8-5

CORAICTION BY MANUAL BEARCH & REPLACE

Use of Master Files

1. Discuss briefly standard file cabinet type
of file.

2. Emphasize: all are familiar with this type
and extraction of information and
maintenance is manual.

Punch Cards

1. Discuss difference between file cabinet and
punched cards.

2. Computer can read and perform required
computations.

3. Emphasize: Update and maintenance is still
manual search and replace

9-3



Magnelic: Tape or Disc

1. Discuss storage of inventory on magnetic file -
either tape or disk

v

—~—

2. Emphasize:

A CONVIWY Rras 10 CARD

© FAD WTO COMNT

C BELD MASTER RS

© PROCRCE APWORTS ON REQUEST
CORFECTION Y USE 07 FLE MANAGEMENT PROGRAM

(1) Reports can be run without re-calculating
information »

(2) Manual updating not possible

(3) Requires File Management Program (or File
Building and Update Program)

(4) More flexible and responsive than card

8-7 file

Roadside Safety Improvement Program

1. With a master file, a Report Generation Program
is required in addition to File Management
Program. :

2. File Management Program will be discussed here

except for brief overview of Report Generation
Program.

8-8

Roadside Safety Improvement Program Master File
1. Review contents of master file shown on slide

2. Emphasize: File contains all input + selected
computed values

ROADSIDE SAFETY IMPROVEMENT PROGRAM
MASTER FILE

3. Mention:

N (1) Accident Information contains three years
Run-off Road, collision with fixed object,
and vehicle overturned

(2) Indices are both Severity and Hazard for
both existing Hazard and Improvement(s)

(3) Some input optional

9-4



Master File Record Key

Review key with emphasis on need for proper file
management and report generation. Review
elements of key on slide.

(1) Key must be unique (no two alike).

(2) Record key stored in file comes from Card
Type 1 only. Key on other cards used to
match with key in file

(3) Key consists of first 17 columns of Card
Type 1, 2, 3 and 4

(4) Col. 18 used to identify various improve-
ments of a hazard.

.~ District number corresponding to the county

number is automatically added by the system
during transaction.

Key is hierarchical - that is - it has order

District is highest order to hierarchy for

Understanding hierarchy concept is important

, 1.
{| 2. Emphasize:
8-10
1
2.
KEY INCLUDES‘ 3 .
DISTRICT NUMBER mas te r f-i 'l e
4,
8-11

e

8-12

Record Key Identifies Geographic Location

1.

Emphasize:

1) As discussed earlier, key relates to a
particular geographic location
2) Program uses Texas I.D. system
3) The key defines a unique position of road
4) District is the highest order (25 in Texas)
5) County 1is next (Approx. 10/District in Texas
6) Control provides historical reference to
segment of road. Control number does not
change while route designation might (i.e.,
U.S. route to I.H.). Control always
changes at county Tline

(continued on next page)
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(7) Section is a smaller segment of route,
usually corresponding to original major
construction segment.

(8) Grouping & hazard number define specific
hazards or groups of hazards. May not
be repeated in same section.

(9) Key must be unique to one section of road
and no other

(10) Wi11 discuss adaption to other states in
Chapter 10. Refer to page 8-2 in text
for discussion

8-12 (continued)

Base Deck Preparation

1. Preparation of base deck is normally handled
by technicians and will not be discussed in
detail.

BASE DECK PREPARATION Review key punching in general terms.

8-13
e
Keypunch Instructions
1. Reference Chapter 5 for detail discussion of
.each entry
e 2. Review items 1 thru 4 briefly
e e | 3. Last three are of specific interest to
L8 e TR GRS 01 o s Tt 2 keypunch operators in preparation of “program
cards" and last two items are of interest to
user when using Management Program .
8-14
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DATA CARD ARRANGEMENT

- 8-15

JOB CONTREN. LANGUAGE (JCL)

8-16
e
8-17

Data Card Arrangement

1.

Job

1.
2.

Data Cards not required to be input in any
particular order. They are sorted upon input

in master file order (District, County, Control-
Section, Group, Improvement Alternative No.

and Hazard Number. ' :

Probably expedient to keep forms in some
logical order--probably inventory order--so if
necessary a particular hazard input can be
located in forms and/or deck

During inventory, Other Factors Forms would
probably be kept separate from Card Types 1 & 2
since on a separate form allowing multiple
entries - Not all hazards will have Other
Factors recorded.

st e

Control Language (JCL)

Job Control Language (JCL) is computer control
cards for IBM computers. They will vary with
each state and computer. Each state will
develop own when system installed. This is

_norma11y handled by a technician.

Mention: Both File Management and Report
- Generation Programs will have separate
JeL ‘ '

- Master File -- "Link Between Programs"

Master File is "Tink" between two programs.

Discuss inputs and outputs in slide 8-18 (next).
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File Management Program Input

1. Prior to discussion of Flow Charts review input
and output-

FILE. MANAGEMENT PROGRAM
INPUT
: ROADSILE HAZARD INVINTORY FORM
ROALBIDE HAZARL MPROVEMENT FORM
ROADBIDE HAZARD OTHER FACTORS INPUT
FOARM

2. Discuss input sources as shown on slides

ROADBIOE HAZARD ACCIDENT INPUT FORM
HAZARD/WIPROVEMENT MASS COST UPDATE
FORM

3. Mention:

(1) Accident Input will be discussed in
Chapter 9
(2) Mass Cost will be discussed at end

of this chapter.
8-18

File Management Program Output
1. Discuss output of File Management Program.

2. Example reports will be shown later.

FRE MANAGEMENT PROGRAM

. ouTPUY
THANGACTION PREPROCESSOR (EARDN LBTY
UPDATE TRANGACTION LIBY
TRANSACTION Em MESBAGES
COOED INVENTORY DATA REPORT
CODEC MPROVEMENT DATA REPORT
COOED C/E PEPORT
MABTER FILE

3. Identify Transaction Preprocessor as step
which inputs District Number and checks for
Invalid County Numbers

Emphasize: Master File is output -

8-19
- Management Report Prdgram Input
1.  Mention Input to Management Report Program.
Detail will be discussed later.
MANAGEMENT REFORT FROGHAM I 2. Emphasize: Master File from File Management
M e Program is only input, except for
oo seeoecarca o ' report specification cards.
8-20
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MANAGEMENT REPORT PROGRAM
ouTRUT

REPORTING BPECKICAYIONSE
CODED IWVENTORY DATA REPORY
CODED MPROVEMENT DATA REPORT
GOOED C¢ MEPORT
MANAGEMENT HEVIEW HEPORT
HAZARD LOCATION REPORT
ERROR MEBBAGED

8-21

FILE MANAGEMENT PROGRAM

UPDATE CODES
DELETE

8-23

Management Report Program Output

1.

4.
as special messages.

File Management Program Flow Chart

Ref. Fig. 8-1,pg. 8-4 and Text Section 8.4

Update Codes
1.

Reporting Specifications "echoes back" the
selection & sorting parameters for reports
printed. Identifies what information reports
represent.

3-coded reporfs are the same as those prbduced
for File Management Program

Management Review and Hazard Location are
de-coded abbreviated reports for administrator's
review.

Error Messages are printed in reports and/or

Discuss Data Flow of File Management Program

Discuss through "Check Invalid Transactions."
(upper shaded portion)

Emphasize:

(1) Use of Update List - complete list
of all transactions except those
rejected in Preprocessor

(2) Error messages - list of transactions
that will not be added to file

Discuss Update Code - Delete
Ref. Text, page 8-6, Section 8.4 3(a)

Discuss Update Code - Add -
Ref. Text, page 8-6, Section 8.4.3(b)

Discuss Update Code - Change
Ref. Text, page 8-6, Section 8.4.3(c)

Detailed usage will be discussed in slides
8-33 through 8-35 =
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8-24

FILE MANAGEMENT PROGRAM
o

8-26

Example -- Transaction Error Message

Refer student to Table 8.1, List of Transaction
Error Messages, for future reference (pages 8-9

thru 8-10)

Emphasize:

(1) Three components on table
(a) Error Messages |

(b) explanation
(c) suggested correction

|

File Management Program Flow Chart

Ref. Text, page 8-8

1.

Continue discussion of Data Flow of File
Management Program

Emphasize difference between transaction error
and data error. Use next slide if necessary
to identify examples of data errors. '

Examples -- List of Input Error Messages

1.

Refer Student to Table 8.2, List of Input Error
Messages, for future reference (page 8-13 thru
8-16).

Emphasize'three components:

(1) Error Messages

- (2) explanation

(3) suggested correction




8-27

‘Example -- Coded Inventory Data Report

8-28

8-29

Example -- Coded C/E Repnrt

Ref. Figure 8-6;page 8-17
1. Contains all Input from Card Type 1.

2. Hazard Input may be printed up to 4 times
(example Hazard No. 876) to allow matching
Inventory with Improvement Report.

3. Emphasize: Student should study this example
with Input Form to verify correspond-
ing input with output. Figqure 8.8
will assist in clarifying coded
inventory report.

Example -- Coded Improvement Data‘Report (Ref. Fig.
8.7, page 8-18)

1. Contains all input from Card Type 2

2. Error Messages printed on all reports
(Reverse projector to slide 8-27 to show
Error Message and back to 8- 28 for '
comparison)

3. Emphasize: ' Student should study this example
‘ with Input Form to verify correspond-
ing input with output. Figure 8.9
can assist in clarification.

Ref. Fig. 8-10, page 8-21
1. Discuss:

(1) Contents of Indices, Accident Information
input ‘on Card Type 4 (to be discussed in
Chapter  9) and Other Factors input on Card
Type 3.

(2) C/E Value and CE/Accident Index Note (-)
C/E Value, CE/Accident Index won't print
unless Accident Data Input

2. Emphasize: Student should study this example
: and compare input on Card Type 3 & 4
with output.




EAROR TYPES
THANUAC1ION
GOy M

HAATCHING KEVR

DATA

D o
INVALID COOER

FILE MANAGEMENY PROGRAM ERROR
MESBAGES

o TRANGACTIONS WITH ERRORS ARE REJECTED.
£RAORB MUBT BE CORRECTED AND RE-INPUT

© DATA ERRORB ARE FLAGGED.

EARORE MUBT BE CORRECTED WITH UPDATE
(DELETE & RE-ADD OR CHANGE |

BPECIAL CAUTION - ERRORS IN KEY ARE BAD #

8-31

FALE UPDAYING IN GENERAL

KEY 18 UBED TO FINO DATA
N FLE TO BE UPOATED

CARD TYPE 18 UBED TO IDENTFY SPECKIC
PORTION OF FLE TO 8E UPDATED

UPOATE CODE SPECINED TYPE OF UPDATE

8-32 -

Error Types

1. Two tLypes
(1) Transaction Errors
(2) Data Errors

2. Discuss where and why each type occurs,

File Management Program Error Messages

1. Discuss in general how two types of Data Errors
are corrected.

2. Emphasize:

(1) Importance of reviewing Transaction Error
list (A hazard & all improvements could
be left out of group of hazard and CE
value be incorrect)
(2) Importance of accuracy in "key" (A hazard
could be "moved" to another part of State
by erroneous coding of county, for example
County 10 instead of County 1.

File Updating in General
Discuss file updating in General

Ref. Text page 8-22, section 8.5.1




Update Code Type 2 -- Add
Ref. text page 8-22, section 8.5.2

UPDATE CODE TYPE 2 - “ADD"
* USED TO BUILD FiLE

1. "Add" Update is not numbered 1 even though it
is used first to "build" file

* RECORD CAN BE ADDED WITH
CARD TYPE 1 ONLY

* KEY OF OTHER DATA INPUT MUST
MATCH KEY OF AN EXISTING
AECORD

e oaroat oo 2. Update Code Numbering Sequence is:
(1) DELETE
(2) ADD
(3) CHANGE

8-33 3. Sequence established to allow sorting into
input order for logical performance of updates
in run. Ref. text page 8- 23, sect1on 8 5. 5

Update Code Type 1 -- Delete

Ref. text page 8-23, section 8.5.3

1. Key, update Code and Card Type 1 are the only
input required to delete information,

UPDATE CODE YYPE 1 - “DELETE"

* DELETES MuaMA m
noviouAL
AZARD ruu Pnu!

. lmnvtmm LTERNATIVES CAN NOT B
ELETED BY THEMSELVES

ITHER FACTOR CODES ANU ACCIOENT
NFORMA DN CAN NOT BF DELETED
INDIVIDUAL

2. Discuss how a group is deleted and a s1ng]e
hazard is deleted.

KEY IDENTIFIES RECORDS YO BE DELETED

Update Code Update Code Tyne 3 -- Change

Ref. text page 8-23, section 8.5.4

1. Individual fields of information on form can not
be changed by themselves. Complete data on any
one form must be re-input to change any one
field.

UPDATE CODE TYPE 3 - “CHANGE"

MODIFIES DATA IN FLE

COMPLETE FORM MUBT BE COOED TO
MOOIFY PART OF DATA ON FORM

KEY IOENTIFIEB BPECIFIC RECORO TQ
BE MODWIED

2. Key fields can not be changed (Columns 1-18).

3. Discuss individual points on slide,
8-35




RESULTS OF UPDATE PROCESS

MODIFICATION OF THE MASTER FILE
RECALCULATION OF ALL COMPUTED VALUES

PRINTING OF CODED REPORTS
(OF RECORDS UPDATED ONLY)

MASS COST UPDATE
.PROVIDES FOR COSY UPDATE
FOR INFLATION

BPECIAL METHOD OF FILE MODIFICATION

COBY UPDATE MAY BE
N GEOGRAPYaL AR A
COUNTY

CONTROL
CONTROL-BECTION
INCREABE OR CECREABE

8-38

FOR GPECKIC HAZARD DR INPROVEMINT TV LY

Results of Update Process
Ref. text page 8-23, section 8.5.5
1.

Mass Cost Update
1.

1.

Cost Update

Only records that had transactions performed
against them are printed during an update
run.

Discuss individual points on slide.

Mass Cost Update is a special type of update
allowing modification of costs in a geographic
area.

Discuss key reference of Mass Cost Update and
that % change in cost may be + or -.
Ref. text page 8-24, section 8.5.7

Cdst for specific. type of hazard or for parti-
cular improvement type may be adjusted .

Percent méy;be positive or negative and must
be coded.




Mass Cost Input Form
Ref. Figure 8.12, page 8-26

1. Lowest key element allowed to be updated with
Mass Cost Update is control-section

2. Change other lower element costs with "change"

3. Always use update code 4, column 79

8-39
(Screen 2)

Cost Update Affects:

1. Discuss 5 cost va]ués that may be updated
(Ref. Slide 8-39 on screen 2)

2. Cost Values are all input on Improvement Form

8 COBT VALUES ON WMPROVEMENT FORM

Mass Cost Update Rules
Ref. page 8-24, section 8.5.7

1. Discuss rules shown on slide

MASS COST UPDATE RULES

* MORE THAN ONE MASS COST UPDATE
ALLOWED PER FUN

2. More than one cost change cannot be made
to same geographic area at one time

* MAY NOT APPLY TQ BAME GEOGRAPHIC
AREA

+ CAN BE BAME TYPE HAZARD DR
IMPROVENERT

3. Hazard type does not have to match improvement
' type on same card

8-41




Review
Ref. text page 8-24, section 8.5.8

1. Summarize and review chapter briefly using
items on slide

REVIEW :
INVENTORY CAN BE THOUBANDS OF HAZAROR

E MANAGEMENT & MANAGEMENT REPORT
FILE SAOGRAMS ARE TOOLS

EACH AGENCY WILL DEVELOP OWN TECHMGUES
FILE ADMINISTRATOR AGTIVITIES
HECEIVE INVENTORY FORMS
FRLE
MAINTAN FILE
PRODUCE REPORTS
. BUND FLE IN REABONABLE BEGMENTS.
DEVELOP MASTER LISTING FOR REFERENCE

2. Emphasize importance of designating a file
administrator

Case Examples

Title slide to introduce case examples for
illustration purposes.

CASE EXAMPLES

T

Transaction Error

1. Example situation of coding an erroneous county
number on the Inventory Form
TRANSACTION ERROR :
et counry numacn 2. Error will show in Transaction Preprocessor
8-44




Transaction Preprocessor Error Printout
1. Error shows that hazard was rejected

2. Hazard is not in the master file at this stage

8-45
(Screen 2)

Error Messages

1. Improvements to rejected hazard are also
rejected in preprocessor check stage because
there is no key to which the improvement can
be matched

8-46
(Screen 2)

Correction

‘1. Discuss correction procedure to re-submit
corrected hazard and improvements

CORAZCTION

2. Use update code 2 - "add" because hazard was
not in file, nor was improvement information

1. CORMECT COUNTY NUMBER
ON INVENTORY CARO

2. RESUBMIT MAZARD AND IMPROVEMENTS

(UBE UPDATE CODE 2 - ADOD)

8-47




CTransaction Lrvor

1. Example situation of coding erroneous county
number on Improvement Form

TraNshanon ERRon 2. Error will show up on transaction preprocessor
report

INVALID COUNTY NUMBER

ON IMPROVEMENT FDRM

ICOUNTY NUMEBER 789 INPUT)

3. Hazard is in master file, but improvement
data are not in file ‘

‘Transaction Preprocessor Printout
Ref. Figure 8.19, page 8-45 in text

1. Rejected improvement data are shown

8-49
(Screen 2)

Coded C/E Report Printout

1. Type 4 improvement added to balance number of
improvements for the group

2. Data are nbw in file with Type 4 improvement
for that hazard

3. This error must be corrected in order to
compute a correct C/E value

8-50
(Screen 2)




CORRECTION

1. CORRECT COUNTY NUMBER

ON IMPROVEMENT CARD

2. RESUDMIT IMOROVEMIENT

(UBE UPDATE CODE 5 - CHANGE)

8-51

FIELD DATA INPUT ERROR

®HAZAHD INVENTORIEC ANO IMPROVEMENTS.
SPECIFIED WHEN HAZARD 18 LOCATED 40 T6f T
FROM ROADWAY

$HAZARDS LOGATED GREATER THAN 30 $FET
FAOM ROADWAY BHUULD NDT 8F INVENTORIK O

ERADA WILL SHOW UP INVENTORY REPORTE
L 20w UP NYENTORY REPOATE

8-52

8-53
(Screen 2)

|
|

Correction

1.

County number must be corrected on new
improvement card (card type 2) and
resubmitted

Use Update Code 3 - '"change"

Blank screen 2

Field Data Input Error Case Example

1.

2.

Describe situation: hazard greater than 30ft
from roadway edge is erroneously inven-
toried

Error message will be generated in the coded
C/E report and other coded reports

Two exceptions to the 30 ft limit are:

(a) 3.5:1 or steeper slopes
(b) hazard in median and median width specified

Coded C/E Report Printout

Error message shown on printout
Error message will appear on all reports
Error must be corrected

Data are in file




CORRECTION

JELETE COMPLETE GROUP
PUNCH KEY ON INVENTORY CARO
WITH “OELETE (COO0R 11

FIELD DATA WPUT ERROR

IMPROVEMINT SASOFWD 10 NAZARD BEMIND DUARDRAL
1OTHER THAN WP COOE 4)

AROS LOCATED BEVSNO # XIRTING GUARDRAIL
CANNOY 38 PROVED

CORRECTION
w

8-56
(Screen 2)

Correction
1. Delete group

2. Add hazards within 30 ft but omit hazard
beyond 30 ft

Blank screen 2

Field Data Input Error Case Example

1. Describe situation from slide

2. Guardrail in group is assumed by program to

protect entire gorup

3. Improvements are not allowed to obstacles
behind a guardrail

4. Correct by resubmitting an Improvement Card

with Type 4 Improvement using an update
code - change

Coded Inventory Data Report Printout
1.  Error message shown on report

2. Blank screen 2
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Example -- Add "Other Factors" to File

1. Other Factors for case examples in Chapter 7
are added to file using update code 2 -- Add
exappLe and card type 3.

2. Completed Other Factors Form shown on next
slide

1 PUNCH “OTHER PACTORE DATA

2 USE UPDATY OGDY # (ADQ} YO CARD TYPE 3

8-57

i
f

Other Factors Input Form

1. Five other factors codes are shown for the
nine case examples in Chapter 7, text

2. Other Factors codes will show up on Coded C/E'
Report and on Management Reveiw Report

8-58
(Screen 2)

r——

-

Coded C/E Repokt Printout

Ref. Figure 8.10, page 8-21, text

1. Other factors Codes are shown here for the
five examples

2. Blank Screeh 2

8-59
(Screen 2)
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Example -- Mass Cost Update

1. Mass Cost Update may be aécomp]ished on a
I county, a control, a section

MASS COBT UPDATE

1 COBY CHANGES TO CULVERT 2
HEADWALLS IN CONTROL 8ECTION 88-01

Project slide 8-61 on screen 2 simultaneously
* Gou" CraNGES 10 cusRoRAK eROVEMENT to illustrate situation shown in slide 8-60

3 COST CHANGES TO GUARDAAN IN CONTROL
BECTION 123-2

4 COBT CHANGES TO BRIDGERAN
. IN CONTROL 7881

Mass Cost Update Form -- Example

1. Discuss each entry with slide 8-60 on screen 1

9-22



TITLE: ACCIDENT DATA INCORPORATION

PRESENTATION TIME: 30 minutes REFERtNCE IN COURSE TEXT: Chapter 9

PURPOSE OF PRESENTATION:
1. To define the need for inclusion of accident information
2. To define applicable accident informat}on

3. To demonstrate methodology for incorporating accident information
in developing roadside safety programs

TRAINING OBJECTIVES:

Participants should be able to:

1. Define accident information needs for computer input and describe '
methodology to acquire these data

2. Define technical terms such as cost-effectiveness/accident index,
mathematical term of equations, input parameters on form, etc.

3. Describe the decision-making processes that would be used to evaluate
indices produced by the equation for use in prioritizing program -

SPECTAL INSTRUCTIONS AND COMMENTS:
1. Presentation Format: Lecture/slide presentation

2. One projector required

3. Participant should be given handout of Roadside Hazard Accident Form
at beginning of presentation
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Accident Data Incorporation

1. Accident experience is a basic indication of a

onrpen o malfunction of our system.
:Z::;::::: : 2. This section details a methodology to incorporate
o= the influence of accident experience in the
1§§ = decision-making process for prioritizing safety
N improvements
9-1

When two improvement alternatives have the same

C/E value:
The improvement alternative that has the high
AT CxPERENGE schvES a8 108 - amasen accident experience should have the highest
WHEN C/€ "QJ-“/II! SIMILAR p r‘]‘ or.i ty .
<9ﬁ<:
VN
9-2
Purpose

Since C/E is based on expected accident experience,
the management process must incorporate actual

{l accident experience. In this session we consider
how this has been accomplished.

PURPOBE
C/E18 BABED ON EXPECTED
ACCIDENT EXPERIENCE
PRICAITIES MUBT CONSIDER ACTUAL

ACCIDENT EXPERIENCE

9-3
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SPOT IMPROVEMENT PROGHAMS

BANDAGE WHERE THE WOUND BLEEDS

qun.

9-4

C/E IS PREVENTIVE MEDICINE

TO PHEVENT UNNECESSARY BLEEDING

"l

o -

MO WONDER YOl UM, R
KEEP TRIPPING
OVER THINGS 2

9-5

THAT DOES NOT MEAN WE NEGLECT

AN OPEN WOUNDI

Spol Tmprovement. Programs

1. Are essential to identifying problem Tocations

2. Should not be replaced with C/E ..

. the two
programs are complimentary

Note: Spot Improvement Programs are a bandage on
the open wound

C/E is Preventive Medicine

C/E is preventive medicine to identify and eliminate -
a hazard before it generates an accident history.

StrongTy Emphasize:

1. High accident locations are not ignored

2. C/E and spot improvement programs are

complimentary systems.

10-3




C/E ACCIOENT INDEX

CrEocy
[y

9-7

THE CONSTANTS
€y - TOKEEP | BETWEEN 0 6 1000
Cp - TOKEEP NUMERATOR POBITIVE
(1.E. C/E MAY BE NEGATIVE)

TO KEEP DENOMINATOR POBITIVE

9-8

THE VALUE OF THE CONSTANTS
€4-0.032
C2 - 1001

Ca-t

9-9

C/E Accident Index
The C/E-Accident Index is the ratio of the C/E
value to the gross accident costs with the resulting

relationship adjusted to reflect the nature of the
C/E and GACC values. '

The Contraints:

1. Cy - C1 scale the value of I
to keep it between 0 and 1000

2. Cp - The value of C2 should be large enough
to insure that the numerator is not
- negative

3. C3 - Should just insure that attempt to divide
by zero does not result

The Value of the Constants

To achieve these constraints the value are:

Cqy = 0.032
€, = 1001
C3 =1

10-4




The Basic Equation

The Equation shown is the C/E-Accident Index
Equation. The lower the value of I, the more
desirable the alternative

THE BASIC EQUATION

10,02 I(:/; v10017
UL eAct e

1S DIMENSIONLESS

THE LOWER THE VALUE THE
MORE EFFECTIVE IT 1§

' Which Accidents?

| Accidents that are included in the Gross Accident
| Cost (GACC) are: -
mmm:::::z:;mmnw 1. Accidents involving roadside fixed objects

1 2. Ran-off-the-Road Accidents

VEHIGLL - OVERTURANED AGEIDENTS

Vehicle overturned accidents

Accident File

The master accident data file includes two classes

of accidents::

AocoNT fue 1. Hazard Accidents (those accidents involving
inventoried obstacles)

HAZARD ALCIDENTS - VIHICHE STRUCK AN
. INVENTORIED ¥IXED OBJECT

HELATED ACCIOENTS - AGCIDENTS tN IMMEDIATE

2. Related Accidents (Accidents of the run-off-the
road and vehicle overturned types in the
immediate vacinity of the inventoried obstacle)

9-12
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ACCIDENT LOCATION

MILEPDINT BYSTEM

LOCATION RELATED TO RUAD INVENTORY FILE
ay MILEPOINT

INVENTORY DATA

MILEPDST BYSTEM

9-13

ACCIDENT INFORMATION iINPUT
UBE "ADD'* UPDATE CODE (CODE 2}

USE ROADSIDE HAZARD ACCIDENT INPUT FORM

(CARD TYPE 41

9-14

9-15

e e T T T BT R S T R reenee——

Accident Location
Milepoint System:

1. Accident location is related to inventory file
by milepoint

I 2. Location of Accidents by milepoint permits

cross referencing with inventory file

Accident Information Input
To input accident data, use:

1. Roadside Hazard Accident Input Form (Card Type 4)

| 2. "Add" Update Code (Code 2)

QRoadside Hazard Accident Input Form

1. Discuss elements of form
2. Define terms'in headings

3. Cite exampTes of usage

10-6




Hazard Identification Key

1. The Hazard Identification Key for the Data

Input Form is the same as for all other
forms

HAZARD WDENTWICATION KEY (COLS 1-17)

OF HAZARD IN
CouNTY
CONTROL NUMBER

SECTION NUMBER

2. lIdentification of hazard in inventory file
by:

GROUP NUMBER

HAZARD NUMBER

(1) County

(2) Control Number
(3) Section Number
(4) Group Number
(5)

9-16 Hazard Number

The basic input data on accident history
involves the last three years experience

RoaDsIOE ]
ACCIDENT JINPUYS
3 YEARS DATA

HAZARD
FORM

2. The data is stratified by fatalities, injuries
and property damage only accidents

1. HAZARD IDENTIFICATION KEY ( COLS 1- 17)

2. ACCIDENYS INVOLVING MAZAROB ( COLS 18- 38 )
A FATALITIES
B INJURKIES
¢ PDO.

Inputs:
1. Hazard Identification key

2. Accidents involving hazards

Inputs Continued:

3. Related Accidents

INPUTS  (CONT'D) ..
3.RELATIU ACCIDENTS (COLS 37 -64 ) » ( 1 ) Fata] 1 t1 es - COde 2

4. UPDATE COOL ( COL 79y (2) Injur_y - COde 4

5. CARD TYPE { COL 80)

4. Update Code

5. Card Type

9-18
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ACCIDENTS INVOLVING HAZARDS
FATALS  cous v 26 naat v
T onm

INJURED  cois 1t
o

POO cor 1 24 reb
[TERTET R

YEARLY COLUMNS NAMED ON FORM |

THE 3R0 YEAR @ T™Z MOST

CURRENT YEAR'S DAYA

-
Laar e 4% vean, e

T vei s s viane 0

'
PRl _/% ﬁ
i T

9-20

RELATED ACCIDENTS

SAME FORMAT A8 ACCIDENTS INVOLVING HAZARDS |

9-21

Accidents Involving Hazards

The accident data are entered onto the the form
as illustrated in this scale

The 3rd Year is the Most Current Year's Data

1. The 3rd year's data is the most current year's
data

2. The order does not affect the computation but

is an orderly entry of data facilitating
updating of the accident data

Related Accidents
Note:

Same Format as accidents involving hazards

10-8




Update Code (Column 79)
1. Code 2 for addition

| 2. Code 3 for change

UFDAYE CODE (COL 78)

Card Type (Column 80)

A11 roadside accident cards have a Code 4

CARD TYPF (COL 801

p “qv
;% o4

Special Instructions

1. Columns 19-34 must not be blank. These columns

e can contain any numeric data incliuding zero
o 10 24w 1 e 8 s 2. Accident data must be input for each obstacle.
bt If no data are input, the C/E-Accident Index can
T i not be computed
9-24
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Special Instructions (Continued)

1. If I exceeds 999.999 an * will be printed.

¥ NO UPDATE FOR A HAZARD, CE/ACCIOENT
INDEX WILL BE BLANK.

2. If I is less than 0.001 a zero will be printed.

Il Special Instructions (Continued)

The Report Type 03 (coded CE report) prints out
the accident data input in column 19-54.

SPUCIAL BIBTWUCTIONG (CONT'D)
MAATIRMDN RENEW FROSRM

-2 _ _J
PRI O ALL ACCUEN BEa

9-26

%==

Emphasize:

The C/E-Accident Index does not substitute for
C/E but rather is a complementary tool to assist
. ACCIOENT s 6 USED 10 DECIOE in prioritizing alternatives with relatively
BETWEEN TWD SIMILAR C/E VALUES equa'l C/E va'l ues .

ANOTHER TOOL

&

9-27
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TITLE: PROCEDURE ADAPTATION FOR INDIVIDUAL STATES

PRESENTATION TIME: 30 minutes REFERENCE IN COURSE TEXT: Chapter 10

PURPOSE OF PRESENTATION:

1. To identify procedural elements that may require modification for
application in other states

TRAINING OBJECTIVES:

The participant should be able to:

1. Define the elements of the Texas procedure that would require modification
prior to implementation of the process in another state

2. Describe methods to accomp]ish the necessary modifications (modifying
the program or modifying state policies and practice to fit the
program needs.

SPECIAL INSTRUCTIONS AND COMMENTS:
1. Presentation Format: Lecture/slide presentation

2. One projector required

3. The instructor should allow considerable time to answer participants questiong

during and at the end of this presentation. Questions can be expected to be

very specific "how" questions regarding individual state practices. (Thereforg

knowledge of the computer program logic is essential)

11-1




10-1

H

10-2

THE PROCEDURE IS NOT CARVED
IN STONE

SM MODIFICATIONS
CAN BE MADE

10-3

Fitle STide:  Procedure Adapiation tor Individual

States
Purpose: (1) To define procedural elements that
may require modification for
application in other states

To define potential modifications

(2)

Emphasize:

(1) NCHRP intent was that each state adapt the
concept to its own needs and policy
structure.

(2) This procedure was developed specifically
for Texas; therefore certain features are

unigue to Texas and may not fit other states

exactly.

Procedure is not carved in stone!
Emphasize:

(1) Certain modifications can be made to existing
program easily; others may 1nv01ve complex
internal changes

(2) User must decide what modifications must
be made.




g R
AT :ﬁg&
POSSIBLE MODIFICA

SRS

ENCROACHMENT DATA
MOOEL UBES TANGENT DATA

DATA FOR OTHER ROADWAYB DEBIRABLE

PPROCRAM CHANGE

10-5

10-4

Possible Modifications

Basically there are two methods to modify the

implementation:

(1) Change procedure to fit individual states
precisely

(2) Change state's files or data to fit program
needs

Encroachment Data

One basic change that may be desirable is to
incorporate encroachment data for all types of
roadsides - this would entail program change by
addition of data tableaus.

(These data are not currently available.)

SEVERITY INDICE;

10-6

—

Severity Indices

(1) Severity indices incorporated in Texas program
were based on comprehensive data from field
disciplines on slide.

(2) Severity indices may be changed; however,
care should be taken to assure completeness.




ADOITION OF CODES

UBT FULLY FIELD TRIED

NEW HAZAROS AND IMPROVEMENTS
MAY BE ADDED

® TOTALLY NEW COOEB

' ®8UB-CATEGORY OF CURRENTY CODES

5> Ao sEvenTy suxces |

CHANGING THE KEY

~=0

BEWARE OF CHANGES

TO FIRSY 17 COLUMNS

10-8

Addition of Codes

(1) List of hazards was fully field tried in Texas;
however other states may wish to add new
codes or additional sub-categories.

(2) A severity index must be added for any hazard
added.

(3) This is a relatively simple change.
(4) Improvement alternative must be specified.

Changing the Key

|

Emphasize:

(1) First 17 columns must contain unique data
so that transactions can be keyed to a
particular (and only one) location in master
file. '

(2) Following slides present ways to modify
elements of the "key" .

—:&3’_—-_—_-———————_—————'—?_—_-____—__——“

COUNTY CHANGES

ROGRAM ACCOMMODATES 288 COUNYIES

CROBS REFERENCED BY NUMBER & NAME

10-9

County Changes

(1) Current program accommodates 255 counties
cross-referenced for Texas county names.

(2) Other states may change county list to fit
their county. names.

(3) Small program change if more than 255
counties used




CONTROL BECTION

WAYS AROUND IT

1. “UUMMY'* CONTROL-BECTION
2. HIGHWAY ROUTE AND CLASS

AMYTIENS AT &
ABSOLUTRLY vasms

10-10

Control-Seotion

(1) For states not using "control-section" designa-
tion, a set of "dummy" control sections may be.
established.

(2) State mileage may be designated or a'separate
numbering designation using highway route and
class may be used.

(3) Whatever is used, it must be unique.

GROUPING NUMBER

i
DN Lt ey ’
NO TWO GROUPING NUMBERS
CAN BE THE BAME | "

SRR

10-11

HAZARD NUMBER

NO TWO HAZARD NUMBERS
CAN BE THE SAME |

10-12

Grouping Number

(1) The grouping number must not be duplicated
within the smallest sorting element (in the
current program, this is the control-section).

(2) Numbering order need not be sequential,

Hazard Number

(1) Hazard number must not be duplicated within
the smallest sorting element (control-section).

(2) Hazard numbers need not be sequential.




MLE POST

PRIMARY ROUTEB #8909 UBUALLY OK

UNPOGVED ROUTEE.
WETITIOUS GELEPCST BYBTEM
CROSS REFSRENCE SYPTEM NEEDED

-SSTALIE GOOMETER

10-13

Mile Post

(1) 1f routes do not contain "in-field" milepost
markers, a "dummy" milepost system must be
devised and cross referenced to known fixed

| Tocations in the field.

(2) Known points should be fairly closely spaced
so that the odometer can be re-initialized
frequently.

DERIGN STANCARDS

TEXAS DEBIGN STANCARDS BULY INTO PROGRAM
GGUAROFAL - NG LENGTH GPECIIED DM FORM.

USE AR 18 O INBERT OTHER GUARDRAR.
DEBIGN 8TANDAROS

K> moowy sevenrmy wowces

10-14

—

Design Standards

{ (1) Program includes Texas design standards for
guardrail.

(2) Other states may incorporate own guardrail
specifications; however "safety treated" with
one treatment is essentially same as another
treatment and severity indices would probably
be very similar.

i

FIELD DATA INPUT FORMS
HAZAROS ANO (MPROVEMENTS FIELD TESTED
FOR TWO YEARS

K BUT
@Y OTHER USERS MAY
e ) MAVE TO MPROVISE
&K

10-15

Field Data Input Forms

(1) Both data input forms are structured for manage-
ment program operation.

(2) Care should be taken in modifying forms to
assure that sorting capabilities are not affected.

(3) Many times it is better to improvise or "trick"
the computer by coding a slightly different
hazard using an existing code.




Pt W =t |

. 7 CAUTION!
W77

g
',g?\ 7 BEWARE OF COMPUTER
‘ 7 ANALYSIS PROGRAM CRANGES

10-16

Caution -- Beware of Computer Analysis Program
Changes

(1) The analysis program is extremely complex and
interrelated with extensive internal branching
on certain input codes.

(2) Changes should be made only after detailed

study and thorough understanding of the total
program.

10-17

Management Programs

(1) The management programs are developed using
fairly standard selection/sorting techniques
and probably will not require much changing.

(2) Hiearchy of select and/or sort should be
well understood prior to making modifications.




TITLE: MANAGEMENT PROGRAMS

PRESENTATION TIME: 2 hours REFERENCE IN COURSE TEXT: Chapter 11

PURPOSE OF PRESENTATION:

1.

To define the uses, capabilities, and limitations of the Management
Report Program

To demonstrate, through case examples, the application of the Management
Report Program toward developing a safety priority program

TRAINING OBJECTIVES:

The
1.
2.

participant should be able to:
Define technical terminology presented during the session

Identify the types of reports that can be generated, select the reports
that will provide specific information for program needs

Code appropriate input forms to generate reports to present information
required

SPECIAL INSTRUCTIONS AND COMMENTS:

1.

Presentation Format: Lecture/slide presentation in which Instructor illus-

trates detailed input requirements to generate specific types of reports
(case examples)

Two projectors reauired
The material presented is extremely technical and Instructor should encouragq

participant questions to ensure understanding of input requirements.

12-1




MANAGEMENT REPORT PROGRAM

(CHAPTER 11}

11-1

MANADEMENT REPORT PADGAAM CONCEPT

P-=

11-2

11-3

Management Report Program (Title Slide)

1.

Management Report Program Concept

1.

2.

Sort, Report and Print Limit Specificatioh Form

1.

State session objectives and training
technique

Session objectives:

To train the subject in the uses, capabilities
and limitations of the Management Report
Program. To illustrate, through case examples,
the proper application of the Management Report
Program toward developing a safety priority
program,

Briefly review concept of Management Report
Program presented in Chapter 8.

Reiterate (1) Input to Management Report Program
is master file and report
specifications.

(2) Output is 3 coded and 2 de-coded
reports + reporting specifications.

“

Two Forms (4 card types) are used to provide
Reporting Specifications.

The card types will be discussed in the order
used and the Sort, Report and Print Limit
Specifications will be discussed after Selection
Specifications Form shown on screen 2.

12-2



Selection Specification Form
1. Describe general contents of form

| 2. Use to discuss flow chart on slide 11-5 (next)
“ on screen 1

11-4
(Screen 2)

[ Flow Chart

1. Discuss General Process of Management Report
Program (Ref. Text page 11-1, Section 11.1.1)

2. Advise student that examples of error messages
produced when errors are detected in report para-
meter cards are on page: 11-21, Fig 11.6 through
11.8. Examples w111 not be shown

| 3. Change screen 2 to slide 11-6 when beg1nn1ng
discussion of Sort of Hazards

4. Emphasize: Management Report Program does not
modify Master File (refer to direction
of Arrow from Master file)

5. Change to slide 11-7 (screen 1) and slide 11-8
(screen 2) to discuss reports

| Sort, Report and Print Limit Specification Form
1. Use to refer to in discussion of General Process

of Management Report Program on slide 11-5
beginning with discussion of sorting

11-6
(Screen 2)

12-3



Reports

il 1. Mention 5 reports produced by Management Report
Program by name. Nos. 3-5 on slide (coded
reports) previously discussed and examples shown
in Chapter 8 (reiterate briefly)

| 2. Two new decoded reports for Managers (Nos 1 & 2)
will be reviewed before discussing program in
detail

3. Slide 11-8 on Screen 2 is example of Report
Specifications Listing

11-7

Il Note: Reports are not listed on slide in report

number order :

| Example: Reporting Specifications
1. Review report using slide to illustrate location
2. Points to discuss:

(1) "Echo" of input

(2) Provides the only definition to selection
criteria of Reports produced in that run

(3) Values shown printed at bottom of the
report provide record of cost values,
interest and life used in program to
produce C/E and C/E accident Index values.

11-8
(Screen 2)

| Example: Management Review Report

I1. Review Report

| (Ref. Fig. 11.4, page 11-19 in Text)
2. Points to discuss:

(1) It is a decoded report

(2) Same print rules apply for de-coded reports
as coded reports (i.e., error messages appear
on all reports, CE/Accident Index will not
print unless Accident data in file, etc.)

‘ (3) Review items on Report and advise students

11-9 to study text example to be certain they can

relate output to input.

12-4




11-10

EXAMPLE USES OF REPORT CAPABILITY:

11-11

INFORMATION SELECTION
Beoenme 00 sans duriari
A w tat
Hovars 42 HeAT it som TS
1o weren s wm o rm
eszimas azomasre smi

TS st v woms— W gats

11-12

|| Example Uses of Report Capability

1.

| Info

1.

| Example: Hazard Location Report

Ih 1.

Review Report

(Ref. Fig. 11.5 page 11-20 in Text)
Points to discuss:

(1) Same as Slide 11-9

Discuss briefly example uses of report
capability

(Ref. page 11-5, first paragraph in text)

Cite examples for each point on slide

Details of "how" will be discussed later -in
course.

rmation Selection

Brief discussion of Information Selection
factors

Add to Tist - User Needs and imagination
(Ref. page 11-5 second paragraph in text.)
Use slide 11-8 on Screen 2 to illustrate

example selection. (Discuss each selection
card and arrangement)

12-5




INFORMATION BORTING

o ALLOWS ARRANGEMENT IN 8PECIFIC
OADER FOR PRINTING

* ALLOWS SORTING BY 15 FIFLDS
{EXCEPT MAZARD NUMBEA AND
OFFSET DADEA)

* BOME SORT FIELDS REQUIRED

11-13

INFORMATION REPORTING:

11-14

PRINT LIMIY CAPABILITY

11-15

Information Sorting

L.

Briet discuzsion ol Information Lorting
(Ref. page 11-5 thrid paragraph in text.)
Give examples from text

Use STlide 11-8 on Screen 2 for one example
to illustrate

"How" will be discussed Tater in session in
case examples

S ey e T

Information Reporting

1.

Brief discussion of Information Reporting
(Ref. page 11-5 third paragraph in text)

Give example from text of need for different
reports for varied information

"How" will be discussed later in session in
case examples

Print Limit Capability

1.

Brief discussion of Print Limit Capability
(Ref. page 22-5 fourth paragraph in text).

Give example from text of Timiting alternatives
printed because of 1imit of money.

"How" is simple and can be explained here or
later - slide illustrating input shown later in
session. '

12-6




Selection Criteria
| 1. Define Selection Capability:

"The selection capability allows examination of
a field of related information and comparison

of 1imits input on Selection Specification Form"
(Screen 2 slide 11-17)

BELECTION CRITERIA
08 T8 0 IxawES WIS

Som04 00 LGHTE VT 1 COLVS b - 1o

2. Menti?n Key word & define (discussed on Slide
11-22) -

3. Indicate on form (Screen 2) where 1imits are
| input. :

to discuss Selection capability

(1) Redefine column headings

(2) Define 1imits -- upper and lower

(3) Cite examples where limits would
apply

11-17
(Screen 2)

Il Selection Process Rules

(Ref. page 11-6 Section 11.2.2 items 1-3 in text)

seischon process mass 1. Discuss each point on slide

12) ALL COMPARISONS BASED ON ABSOLUTE VALUES
ARE CONSIDERED!

2. Example: Milepost 2.324 is reviewed by
computer merely as 2324, decimals
are not contained in file

[3) UMITS INPUT ON SELECTION SPECIFICATION FORM
MUST CORRESPOND EXACTLY WITH VALUES
N MASTER FILE

t 3. Emphasize point (3) on slide

11-18

12-7



SELECTION RULES (CONT'D)
(41 DATA +OR COMPLETE GROUP PRINTED

IF HAZARD INFDRMATION SELECTEQ
ALL MPROVEMENTS PRINTED
18] ¥ IMPROVEMENT INFORMATION SELECTED
< ONLY IMPROVEMENT ALTERNATIVE
PRINTED

11-19

SELECTION AULES (CONT'D)

(81 SELECTION FIELDS REPRESENTING A RANGE

OF VALUES REGUSRE SPECIAL HANDLING

11-20

MULTIPLE BELECTION CAROS / REGLEST:

)

O A LTI oM TR ICATE STWORSD / WD DO 1

11-21

Continue discussion of Selection Process Rules:
(Ref. page 11-6 Section 11.2.2 Items 4-6 in text)
1. A1l information to support C/E value is printed

2. A1l hazards for a group are printed but only
improvement alternative is selected

e e e e e

Selection Process Rules (continued)
Ref. page 11-6 Section 11.2.2 Item 7 in text)

1. Cite example of selection fields representing
a range of values

Example: Beginning and ending lateral offset
(1) Lowest value is placed in beginning
(2) Highest value is placed in ending
for selection process only (does not
affect master file position)

(3) Allows determination of closest hazard
to roadway edge

Multiple Selection Cards/Request
(Ref. page 11-7 Section 11.2.2.1 in text)
1. "OR" Rule

2. "AND" Rule

3. Rules 1 & 2 apply

Note: Maximum Selection cards with Duplicate
Keywords/run = 20 is arbitrary limit and
| can be changed.

12-8




Selection Field - Keyword
{ (Ref. page 11-7 Section 11.2.2.2 in text)

BELECTION FiE|

il 1. Discuss rules on slide

| 2. Use STide 11-7 (Screen 2) to define where
Keyword is input (Columns 1-8)

3. Emphasize:
(1) Input left-justified (define)

(2) Spell exactly as in Table 11.1 page 11-8
thru 11-11 in text

11-22

ifExamp1e: Definition of Selection Fields

ey Y e PO Y YR T

| 1. Review Definition of Selection Fields table
(Ref. Table 11.1 page 11-8 thru 11-11 in text)
t 2. Points to discuss:

(1) Keyword

(2) Field width (discussed under selection
Timits)

(3) Number of Implied decimals (discussed under
"Limits")

(4) Input type - card type where information in

(

field comes from

5) Input columns - card columns information is
input in. (Items 4 & 5 allow cross-reference
with card input to see if selection on field

11-23 . .
is provided)
(6) Definition of terms
| Selection Limits
I 1. Discuss rules of Selection Limits on slide
(Ref. page 11-7 Section 11.2.2.3 in text)
O e Ol R 1017 T 2. Emphasize: . Importance of trailing zeroes and
Sl T implied decimals
:ﬁﬁﬁlﬁ?ﬁ““’ 13. Give examples from text

11-24

12-9



Multiple Defined Fields
1. Define terms
sna s otwn P ¢ (Ref. page 11.12 Section 11.2.2.4 in text)

| 2. Review examples on slide and discuss

3. Define what is meant by related information
(i.e. offset distance for point hazard and
slope hazard)

Instructional Note:

11-25

l{When this slide in advanced, Screen 2 should be
| advanced to a blank)

Case Example 1
| (Ref. page 11-12 Case Example 1 in text)

1. Define case situation

CASE EXAMPLE 1

BELECT ALL GROIIPE OF HAZARDS CONTAMING
CULVERT HEADWALLS WITHIN 3 FOOT
OF ROADWAY,

2. When problem is defined advance Screen 2 to
slide 11-27 '

Leave 11-26 on Screen 1

Selection Specification Form - Case 1

I 1. Review input required to select hazards
required using this slide

2. Point out: 1. Hwy 01290 = US 290
" 2. No upper limit required

3. When comb]ete, both screens should be advanced
and screen 2 should be blank

11-27
(Screen ?)

12-10



CASE EXAMPLE 2
BELECT ALL GROUPS OF HAZARDS

ON CONTROLLED ACCEBS HIBGHWAYS

WITH 10 OR MORE FATALITIES IN THE
PAST 3 YEARS

11-28

11-29
(Screen 2)

CABE EXAMPLE 3

E ALL UROUPS OF HAZAROS

i screen 2 should be blank

E
832
8

BT COBT DF WMPROVEMENT OF LESE
82000

T INCL
™

]

GUARDRAL IMPRAOVEMENTE
CE OF SRMOGERALS

g = El
IR
i

11-30

Case Example 2

| (Ref. page 11-13 Case Example 2 in text)

i 1. Discuss case example

When problem is defined advance Screen 2 to

| slide 11-29 leaving slide 11-28 on Screen 1

o e e P g e e b R e gy e

| Selection Specification Form - Case 2

1. Review input required to select hazards
required using this slide

l 2. Point out: 1. Use of upper limit

2. Upper limit of 999 total
fatalities

When complete both screens should be advanced and

| Case Example 3

(Ref. page 11-13 Case Examb]e 3 in text)

1. Discuss selection situation

When problem is defined advance Screen 2 to

f slide 11-31 leaving 11-30 on Screen 1

12-11




Selection Specification Form - Case 3

1. Review input required to select hazards
required using this slide

2. Point out:

(1) Bridge rail Improvements (Desc. Codes
2120-2224 are not included)

11-31

(Screen 2) When complete, both screens should be advanced

| Information Sorting (Title Slide)

i 1. Introductory slide for subsequent slides

INFORMATION SORTING

Sort, Report and Print Limit Specification Form

1. Use slide for discussion of information sorting--
illustrating where specific input is coded.

11-33
(Screen 2)

12-12



BEGUENCE OF SORT PROCESS

19) CARDS ACCEPTED W INPUT ORDFR

12} DRULR. OF BORT OF FIRBT CARQ OF YERMINGD
IABCENDING DR DESCENDINGY

13) RECORDR  BORTED UNTH DUPLICATE DR TECTEQ

141 DRDER OF BORT OF BECOND CARD DETEAMINED

(81 RECORDS WITH DUPLICATE VALUES
UNTIL ANDTHER DUPLICATF DETECTED

11-34

Sequence of Sort Process

1. Discuss process used by utility sort to arrange
data in specified order

(Ref. page 11-13 section 11.3.1 in text)
2. Discuss illustration of sort-example:
County, Control-Section & C/E Value
3. Emphasize: Next sort specification in sequence

is not used until duplicate value is found
in field being sorted.

e earren e

s e e e - e e e O e A s e

NOAMALLY NOT ADVISABLE TO gORT

FIRST BY FIELO WITH FEW DUPLICATE vaLUED

11-35

Sorting Cautionary Statement

1. If a field with few duplicate values is
specified to be sorted first, the remaining
sort specifications will have little effect
on the order of report.

—— e e e e e

SOAT FELD BPECIFICATIONS

o A" OR T GUT N COLUMN 10
POR ADCENOING OR DEGCENOIMG BORT

11-36

Sort Field Specifications

| 1. Review Sort Field Specifications rules on
slide ’

2. Discuss keyword rules and then sort order

3. Use slide 11-33 on Screen 2 to discuss card
column locations and rules

12-13



]I Example: Definition of Sort Fields
1. Review Definition of Sort Fields Table
| (Ref. Table 11.2 page 11-16 in text)

2. Points to discuss:

(1) Keyword
H (2) Input card type and columns
(Allows cross-reference with card input

to see if sort on field is provided)
(3) Definition

11-37

1. Discuss Sort Fie]dé that are different than
Selection

(Ref. page 11-14 Section 11.3.2 in text)

SOME KEYWORDS ARE DFFERENT

FOR BONT AND StugcT Process * 2. Define Offset Order (first time mentioned)
il (1) BEGMP - Lowest
~ (2) ENDMP - milepost in selection
(3) OFSETDR - not in selection
11-38

Ii

At# Required Sort Input

1. Discuss required sort input. Explain why sort
is set up in this way

REQUIRED SORT INPUT

(Ref. page 11-14 section 11.3.2.1)

11] CON-8EC

@1 amoue 2. Emphasize: These sort specifications are
(3) IMPALTNO

o required to insure that a group will not be
(4] HAZARD OR OFSE printed Out Of order

11-39

12-14




CABE EXAMPLE 1:

SORT ALL GROUPS OF HAZARDS IN GROER BY
CONTROL-BECTION

C/E - VALUE

11-40

Case Example 1
(Ref. page 11-14 Case Example 1 in text)

(1) Discuss case situation

When problem is defined advance screen 2

—— ==

11-41

Sort:jReport and Print LImit -- Case 1

1. Review input required to Sort hazards in order
specified on slide 11-40

CASE EXAMPLE 2 :
SORT ALL GROUPS OF HAZARDS W OROER BY
HIGHWAY CLASSIFICATION
HGHWAY DESIGNATION
COUNTY
C/E - ACCIDENT INOEX

11-42

2. Point out: Inclusion of GROUP, IMPALTNO, AND
HAZARD as required

When complete both screens should be advanced and
Screen 2 should be blank

Case Example 2
(Ref. page 11-15 case example 2 in text)

1. Describe sort situation

li

When problem is defined, advance screen 2.

12-15



11-43
(Screen 2)

r===ﬂ:==L

CASE EXAMPLE 3 :

BORT A, G' JUPS OF HAZARDS W THE OROER
THE INVENTORY WAB TAKEN

REGUIRES TWO RUNG

(1) BELECTION OF DIRECTION 01
() BELECTION OF DRECTION OR

11-44

11-45
(Screen 2)

Sort, Report and Print Limit -- Case 2

1.

Review input required to sort hazards in order
specified using this slide to illustrate
coding

Emphasize: (1) Inclusion of required sort
parameters
(2) Use of Offset order instead of
Hazard '

When complete, both screens should be advanced

Case Example 3

and screen 2 should be blank

(Ref. page 11-15 Case Example 3 in text)

1.

When problem is defined, advance Screen 2

Describe sort requirements

Sort Report and Print Limit -- Case 3 (Run 1)
1.

Review input required to sort hazards in
ascending order by milepost. Note: Selection
on Direction - 01 not shown but required.

Point out: (1) Selection on direction 01
required to select hazards
inventoried in direction of
mileposts.

(2) Sorting on Beginning Milepost
(BEGMP) with "A" sort.

When complete advance screen 2 to review other runs
input

12-16




Case 2 -- Second Run

1. Review input required to sort hazards in
descending order by milepost.

2. Point out: (1) Selection on direction 02
required to select hazards
inventoried in opposite
directicn to mileposts

(2) Sorting on Ending Milepost
(ENDMP) with "D" sort.

11-45 When complete advance both screens - screen 2 should
(Screen 2) :
be blank
Title Slide for Management Report Capability
11-47
Report Specification Portion of Form
i 1. Use slide to discuss Management Report
o Capability
'ﬁeﬁi‘ 2. Explain input & give rules
N U
iA...M
§ ﬁ (Ref. page 11-15 Section 11.4.2 in text)
UM EE ! ‘ S
| 3. More lines of input are provided on form than
‘ o currently needed to allow for anticipated
expansion on number of reports.
11-48
(Screen 2)

12-17



B MANAGEVENT PEPORT POGRAM
(1} CODED INVENTORY DATA REPORT
(2) CODED WIPROVEMENT OATA REPORT
(3) COOED T/E AEPONT
14) MANAGEMENT REVEW REPORT
(8) HAZARD LOCATION REPORT

11-49

11-51

Reports Produced by Management Report Program

1. Review briefly reports available - Use Slide
11-48 on Screen 2 for most discussion.

2. Little discussion of this capability should be
required after prior discussions

Advance Screen 2

Print Limit Specification

1. Discuss Print Limit Capability using slide
of form with input for printing all records
selected.

2. Explain difference between selection capability
and Print Limit

3. Define input rules

(Ref. page 11-17 first full paragraph in text)

Advance both screens - Screen 2 should be blank
,‘ .
Keypunch Instructions

(Ref. page 11-17 Section 11.5.1 & 2 in text)
1. This will be a review of previous discussions

| 2. Review briefly

12-18



KEYPUNCH WSTRUCTIONE (CONTT?

MO ENTAMS ALLOWED I BHADED AREAR
ALL PRE-CODED ENTRIES MUBY BE PUNCHID

BELECTION SPECIFICATION CAROR
ONLY 4" OR "= ALLOWED IN COLS. 8 & 18
(74" 15 ABBUMED i LEFT SLANKS

BORY GRECIFICATION CARD
ONLY A" OR “D” ALLOWED W™ COR. 10

11-52

OATA CARD ARRASSRENENT

BELECTION SPEOINCATION CARDS

DATA CARD ARRANGEMENT {CONT'D}

11-54

Keypunch Instructions (continued)
(Ref. page 11-17 Section 11.5. 1 & 2 in text)

1. Review points on slide briefly

e e s e e S

Data Card Arrangement

1. Discuss Data Card Arrangement - use slide
as outline -

(Ref. page 11-17 Sections 11.5.3 & 4 in text)

2. Review that JCL will have to be developed for
each State implementing and will not be discussed
here

3. Emphasize difference between order of input
for Selection and Sort cards - Selection, no
required order - sort, order determines
arrangement of hazards in printout

Data Card Arrangement (centinued)
(Ref. page 11-17 sections 11.5.3 & 4 in text)
1. Complete discussion of points regarding report

specification cards and print-Timit specification
cards :

12-19



PURPOSE OF INVENTORY 1S TO PROVI
FILE OF INFORMAT

AAAAAAA

REVIEW

INFORMATION

11-55

maron Roadside Safety Improvement Program. If

Give brief review of Chapter using points on
slide 11-55

(Ref. text page 11-17 & 18 Section 11.6)

1. Emphasize: 'Purpose of Management Report Program
is to provide Administrators flexibility in
analyzing proposed improvements to develop a

inventory team does not provide alternative
improvements, all inventory reflects is teams
bias. This takes away the administrators pre-
rogatives to establish a safety program of
worthy projects, lumping like work together
even though the alternative may not be the most
cost effective for that location when only

— e e s Y T e AP e

that hazard is considered (i.e. widening all
culverts on a stretch of road even though
guardrail may be more cost-effective for some
individual cases)

2. Solicit questions from participants

12-20



TITLE: WORKSHOP NO. 2 -- PREPARATION OF FIELD DATA FOR COMPUTER ANALYSIS

PRESENTATION TIME: 1 hour

PURPOSE OF WORKSHOP:

To provide an opportunity, in a workshop environment, for participants:

1. To inspect the keypunched field data collected during the roadside :
inventory (Field Activity).

2. To receive individual instruction and assistance from instructor
regarding indentification of possible errors, and clarification
or correction of data.

3. To receive "hands-on" experience in personally reviewing data
input in card format, arranging cards in correct order (where necessary)
and preparing the card deck for computer input.

TRAINING OBJECTIVES:
The participants should be able to:
1. Identify possible errors or omissions in keypunched data cards.
2. Define corrective treatment to reétify errors.

3. Submit a correctly prepared card deck for computer input.

SPECIAL INSTRUCTIONS AND COMMENTS:
1. No slides used.

2. Participant'S keypunched card deck from field activity must be
available for this workshop.

13-1




TITLE: WORKSHOP NO. 3 -- INSPECTION OF COMPUTER OUTPUT AND CORRECTION OF ERRORS

WORKSHOP TIME: 1 hour

PURPOSE OF WORKSHOP:
To provide an opportunity, in a workshop environment, for participants:

1. To inspect and study computer output data resulting from the field data
they collected and input in Workshop No. 2.

2. To receive individual instruction and assistance from the instructors
to interpret computer output, identify errors (if any), and to apply
Management Program techniques in updating the data file for a
subsequent computer run,

3. To be made vividly aware of the results of encoding or inputting data
in an incorrect manner through the experience of so doing.

TRAINING OBJECTIVES:
The participants should be able to:

1. Interpret computer output content and error messages by correctly
identifying sources of error.

2. Code proper update input to correct the errors.

SPECIAL INSTRUCTIONS AND COMMENTS:
No Slides Used.
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TITLE: DEVELOPMENT OF SAFETY PROGRAM

PRESENTATION TIME: 1 hour | REFERENCE IN COURSE TEXT: Chapter 12

PURPOSE OF PRESENTATION:

1. To demonstrate, using case examples, the process of developing a safety
priority program.

TRAINING OBJECTIVES:
The participant should be able to:

1. Identify and Describe input requirements to select and sort data file
information to generate reports that will provide the maximum
amount of information with which to evaluate safety alternatives for
parameters chosen '

SPECIAL INSTRUCTIONS AND COMMENTS:

1. Presentation Format: Lecture/slide presentation in which Instructor
describes input requirements for selected case examples illustrating
several ways to extract data file information to develop alternative
priority programs '

2. One projector required

15-1




Roadside Safety Improvement Program (Title Slide)

1. State presentation purposes

CHAPTER 12 2. PU rpose:
ROADSIDE SAFETY o
IMPROVEMENT PROGRAM

(1) To demonstrate, using case examples, the
process of developing a safety priority
program

12-1

Initial Steps

Review Program Purpose:
S 1. Conduct inventory to identify and locate
T Y s each roadside hazard.

2. Recommend improvement alternatives for each
hazard and groups of hazards.

=

12-2
Improvements may be:
1. Removal '
2. Relocation
: 3. Reduce impact severity by:
IMPROVEMENT ALTERNATIVES
— | (1) Installing breakaway devices
et rraATEN (2) Guardrail end treatment
Ve meoeecon (3) Flatten roadside slopes
4. Protect driver from obstacles that cannot
be removed by using:
(1) Impact attenuation devices
12-3 (2) Vehicle redirecticn devices

| 5. Other types of improvements such as geometrics or

delineation are not considered in program.

15-2



Selecting Feasible Safety Improvement Projects
Evaluate improvements using computerized C/E model

by:
SELECTING FeABELE aaFETY | 1. Building and maintaining masterfile of inventory
WEROVENENT PRO.ECTS and improvement data
o AcooeNT mocss 2. Using capabilities of management report program

E—p— e to produce lists of projects considering:

(1) C/E Values
(2) C/E-Accident Indices
(3) Cost of projects
h (4) Budget constraints

12-4 (5) Combination of above
Priority Listing Development
1. Priority listing of projects may be produced by
ranking improvements in order of ascending C/E
Pl;l:kslmsﬂm Values
%2%9 2. If accident data is available, rank by ascending
‘i e C/E-Accident Indices
3. Other ways are possible
P
12-5
Guides
1. Remember that C/E Values and C/E-Accident
Indices:
igz;wm (1) Are relative values
(2) Used as guides to help establish priorities
@?E (3) Should never override engineering judgement
12-6
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TYPES OF PROJECTS

BTATE FORCE®

12-7

Types of Projects

1. By using select and sort capabilities of
management program, select two types of projects
for safety program:

(1) State forces
(2) Contract

“ 2. Definition presented in next slides

STATE FORCE PROECTS

USUALLY OF SMALL BCALE

EFFECTIVELY INTORRATED BNT0
ROUTINE SAARITENAMDE

S :

tate Force Projects
1. Relatively small in scale and cost

2. Integrated {nto routine maintenance

3. Example projects:

(1) Removal of unneeded guardrail, storage
in maintenance yard, reinstallation where
needed, repair of damaged sections,
upgrade end treatments

(2) Use "waste" material from construction or
maintenance to flatten slopes

12-9

Contract Projects

1. Combine similar types of improvements which:

(1) Are cost effective

(2) Are adjacent to each other so that economies
of scale are realized

(3) Can be let as one contract for similar
hazard improvements

2. Select similar types of improvements which:

(1) Are not numerous or large enough for separate
contract

(2) Are adjacent to proposed construction project

(3) Can be included with concurrent construction
contract

15-4



CASE EXAMPLES

12-10

CASE 1 - GUARDRAR

OEECT GUARDAAL. BECTIONS
FOR WHICH REMOVAL 8 COBT-SWRLTIVE

12-11

Case Examples (Title Slide)

Title slide presented to introduce case
examples that will be covered in subsequent
slides

Case 1 - Guardrail

Discuss situation:

Select guardrail removal improvements which are:
1. Cost effective, C/E Value £ 100

2. In close proximity to each other

3. May be done by State Forces

12-12

I —

Selection Specification Ferm
1. Discuss Elements and usage of form

2. Note entries on this example:
(Describe selection specification)

(1) Only District 11 data
(2) Counties 003 through 228
(3) IMPDESC: 2-3-1-0-Remove Existing Guardrail,
2-3-2-0-Upgrade Existing Guardrail
to full safety standards
(4) C/E Values from -29,999,999 to + 100
(5) Note: IMDESC 2-3-2-0 may select guardrail
to be added
Eliminate manually from output

15-5



Sort, Report and Print Limit Specification Form
1. Discuss elements and usage of form
2. Discuss example entries

3. Describe Sort specification sorted by:

County
| Con-sec
C/E Value
Required sort
12-13 4. Reports: No. 03(Coded C/E Report) not
requested
5. Print Limit: A1l data in file will be printed
[ e e e
Install Guardrail
1. Generate report which lists guardrail to be
installed
INSTALL GUARDRAIL 2. Sorted by county and control-section
© GonTROCREITIN 3. Same order as report listing guardrail to
be removed
12-14

Selection Specification Form

Describe se]ect%on specification:

Note:

Only District 11 data selected

Counties 003 through 228 selected
IMPDESC: 2-2-1-3

WN =

1
-3
-0 through 2-3-6-0
-0
12-15

15-6



Sort, Report and Print Limit Specification Form

1.
2.

Define example entries

Sort, report and print Timit specifications
same as previous report for guardrail removal

|

INSTALL GUARDRAIL
* COUNTY
* C/E VALUE

12-17

TI:

Install Guardrail

1.

2.

Generate report which list guardrail to be
installed

Sorted by: County
C/E Value

12-18

e e |

Selection Specification Form

1.
2.

Define example entries

Selection specification same as for previous
report for guardrail to be installed

15-7



i

Sort, Report and Print Limit Specification Form

—

Sort Specificﬁtion by County

2. C/EValue
(required sort)

3. Report, Print Limit Specificationé same
JJ as discussed before

Case 2 - Slope Flattening
- 1. Inventory indentifies steep, unsafe slopes
2. Desirable to alleviate slope hazards by

utilizing "waste" dirt firom construction or
maintenance activities

CABE 2 — SLOPE FLATTENING

“THE MANAGEMENT REPORT IDENTIFIES LOCATIONS

WMERE FLATTENING SLOPE@ I8 COBT-EFFECTIVE.

T o e 3. Management Report Program list slopes where
"waste" may be used to flatten slopes

4. State forces project

12-20
j# e e
One Alternative (statement)
One alternative would be to select all slopes
to which a "flatten slope" improvement was
recommended.
12-21
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Selection Specification Form

Define example entries:

1. HAZTYPE-3-slopes (redundant)

2. SLOPE-1.0 to 4.0 (all slopes from 1-4:1

steepness)
3. SLPDIRECT-2-negative front slope (only negative
slopes)
4. IMPDESC-3-4-flatten slope (only flatten slope
improvements)

== e e R

12-23

ANOTHER ALTERNATIVE

12-24

- BELECT ALL FILL SLOPES.

Sort, Report, Print Limit Specification Form

Note:

1. Sorted by ascending C/E Values within Control-
Section

2. Required sorts
3. Reports-no coded C/E Report
IMPALTS - all

F~Y

Anothé} Alternative

1. Previous selection spec1f1cat1on retrieves
only slopes that were recommended to be f]attened

2. Guardrail improvement and "No Improvement
Recommended" were not selected

3. Many negative front slopes can be flattened

15-9



Selection Specification Form

1. This selection specification retrieves all
negative front slopes with steepness from 1.0
to 4.0 regardless of improvement recommended.

2. Update inventory as slopes are alleviated

3. Suggest a color coded map as a means of showing
location of slopes

12-26

Sort, Report, and Print Limit Specification Form

1. This sort specification list groups by
ascending BEGMP within each con-sec

2. Required sort

3. Reports, IMPALTS same as previous examples

CASE 3 HAZARD / IMPROVEMENT

UBE DF MANAGEMENT REPORT PROGRAM
TO COMBINE SAFEYY IMPRADVEMENTS

COHSIDERATIONS :
1. cosT
B.CH VALUSS
B C/F - ACCIDBNT RINCTS
A TYPE OF NPROVEMENTS

12-27

W
Case 3 Hazard/Improvement

Case 3 is an example of letting a contract with

which roadside obstacle removal projects are combined
and consider:

1. Cost

2. C/E Values

3. C/E-Accident Indices

4. Type of improvements

15-10



COMBININEG BIMILAR IMPROVEMENTS
MAY PRODUCE DEBIRABLE ECONOMIES
QOF BCALE.

Note:

1.

12-28
m‘ —
1.
RANGE OF C/E VALUE 2 .
MUBST ALBO B8E CONSBIDERED
EXAMPLE
FVE CULVERT HEADWALLS IN A TWO MILE BECTION
WITH A WIDE RANGE OF C/E VALUEB WHGNT 3.
B2 SICLUDED W A BINGLE CONTRACT
4.
12-29 5.

12-30

1.

First Cost on improvement form is based upon
removing or alleviating hazard on an individual
basis.

Combining similar improvements which are adjacent
to each other produces lower unit cost.

Use update program to conipute new C/E Values
from the lower unit ccst.

Range of C/E Values. Must Also Be Considered

Group together projects with range of C/E Values,
similar type, adjacent to each other

Example of five culvert headwalls along two mile
section

Might be better to extend all headwalls under
on contract

C/E Values average or balance out
Lower unit cost may be obtained by letting five

culverts to contract rather than just one or
two culvert improvements

Emphasize:

Similar comments for Slide 11-29 apply to
C/E-Accident Index

Accidents tend to "overpower" C/E Values to
rank higher in the priority list than those
with no accidents

15-11




CABE 4

COMBINING ROADSIDE SAFETY TROATMER

WITH OTHER PROJECTS

APPLY € e oo
ROADBIDE HAZARDS WITH COMOUNRNY
CONSTRUCTION PROJECTS.

12-31

Case 4

1. Combining roadside safety treatments with
concurrent construction projects

2. Comments for Case 3 apply here also

3. Removal projects should be adjacent'to each
‘ other and the construction contract project

T T————

CULVERT EXTENSIONS

cowo

BE COMBINED WITH A CONCURRENT
CONCRETE BTRUCTURE OR PAVING JO8.

PROBABLY S8HOULD NOT

BE COMBINED WITH ABPHALT OVERLAY JOB.

12-32

Culvert Extensions

1. Roadside safety improvements should be compatible
with construction projects

“ Example: Culvert extensions combined with
construction project which has same
or similar types of concrete work

2. Probably should not be comb1ned with an asphalt
h project

SUMMARY
HAZARD INVENTORY
PRODUCES A DATA FLE OF:

© ALL ROADSIDE HAZARDS

* PROPOBED

* C/E OF IMPROVEMENT ALTEARATVED
© C/E ACCIDENT INDICES

* OTHER PERTINENT INFORMATEN

12-33

R

Summary

Roadside Hazard Inventory Program produces an
inventory of all roadside hazards, improvements, and
the following information:

1. C/E values of improvements

2. C/E-Accident Indices

3. Other factors

15-12



SUMMARY (CONT'D)
v

MANAGEMEN'
FLEXIBILITY YO EXTRACT DATA
TO MEET MANAGER'S NEEDS

THE MORE COMPLETE THE DATA FILE

THE BETTER THE SAFETY DECISIONS WHL BE |

12-34

Summary

1.

Management program provides capabi]ity to
select and sort the data from the file

Program is f]exib]e, to be able to meet
managers' needs

Good data, including all hazards inventoried
with several improvements for each hazard,
will enhance manager's capability to make
decisions when develoning safety programs.

+ DEDICATION TO
ROADBIDE BAFETY IMPROVEMENT

12-35

Il

Summary

Uses of program is limited only by:

1.

2.

User's imagination
Knowledge of program

Dedication to roadside safety improvements

|

15-13




TITLE: EXPERIENCE IN TEXAS

PRESENTATION TIME: 45 minutes REFERENCE IN COURSE TEXT: Chapter 13

PURPOSE OF PRESENTATION:

1. To report Texas Experience in implementing the Roadside Safety Program
to provide the participants the opportunity to benefit from that
experience

TRAINING OBJECTIVES:
The participant should be able to:

1. Describe operational methodology employed by Texas to select roadways
to be inventoried, field inventory procedures, to determine cost
information, etc. : :

SPECIAL INSTRUCTIONS AND COMMENTS:

1. Presentation Format: Lecture/slide presentation in which Instructor
illustrates procedure with case examples

2. One projector required

16~1




CHAPTER 13 |

13-1

Define session objectives.

Emphasize the fact that this session is
provided so that the participants can benefit
from discussion of some of the "working"
changes or daily operations application
techniques that Texas Districts employ to
expedite field implementation.

|

ROADSIDE HAZARD {MPROVEMENT
PROGRAM IMPLEMENTED
THROUGHOUT TEXAS

FOR TWO YEARB

13-2

I

ALL 2B SOHP.T. DISTRICTS HAVE

INVENTORIED MANY MILES OF ROADWAY

13-3

Tl e o

History of Roadside Safety Improvement Program

1.

Program has been underway in Texas for 2 years
by SDHPT.

Procedure developed as a cooperative effort
of SDHPT and TTI.

Program was designed to meet the policies
and needs of the Texas SDHPT.

Extent of Implementation of Program in Texas

1.

A1l 26 districts have inventoried many miles
of roadway in Texas. .

A11 mileage in some of the districts has been
complelely inventoried.

Some districts have inventoried only some
roadway mileage.

16-2




EXPERIENCE TO DATE HAS CONGERNED

DEVELOPMENT OF THE DATA FILE --

THE MAMAGEMENT PROGRAMS

WERE DEVELOPED ON THIS PROJECT.

Experience to date in Texas has been with
development of the data file . . roadway
inventory

Programs for data management and safety
improvement were developed as part of this
contract and have not been implemented state-
wide.

One district has thoroughly checked management
programs during development. ’

13-4 r
A comprehensive training program was developed
to prepare district personnel.
The program stressed:
ATZ::::i:::i:::” (1) "Sales Promotion" to management personnel
"t?:?:;lie (2) Advantages of safety programming
| (3) Funding sources
(4) Importance of safety prioritizing system
135 from standpoint of Tort Claims defense

EMPHASIS OF TRAINING COURGE
BENEFITS OF THE PROGRAM
“HANDS - ON" EXPERIENCE IN¥ INVENTORYING

SECTIONE OF ROADWAY

INVENTORY WITHOUT INSTRUCTOR GUIDANCE
GROSS ERRDRSE |

13-6

| ———

Emphasize:

(1) The training course provides an
opportunity for the participants to
gain experience in inventorying roadways.

(2) Inventorying roadway without proper
guidance and instiruction will result
in numerous errors.

16-3




TRAINING NEW TEAM MEMBERS
VITAL TO SuCCEss
OF INVENTORY TRAINING PROGRAM
PROGRAM ORIENTATION

FIELD OBSERVATION

TEAM MEMBER WITH BUPERVISION

Training course attendance should consist
of personnel that will comprise inventory
teams, personnel that will be responsible
for program implementation, and personnel
who are responsible for roadway safety.

Inventory Team Size

1.
BURVEY CREW BIZE
OPTIMUM
1. TWO - WA TEAM FOR RURAL LOTATIONS
8. THRST - el TEAM POR UARAN LOCATIONS 2‘
——
1.
TRAINING COURBE ATTENOEES
ROADBIOE HAZARO INVENTDRY Teas
UISTAICT BAVETY REVIEW Yeam
p——— 2.
DISTRICT DESIGN ENGINIER
DISTRAICT CONBTRUCTION ENOMEEN
OISTRICT MAINTENAMCE ENGINEER
CIETRICT T RAFFIC ENGINEER

High volume urban areas:

3 member crew was optimum with one member
from design, one from maintenance, and one
from traffic

Rural areas:

2 member team was satisfactory for rural
areas

Personnel changes require:

(1) Program orientation
(2) Field observation
(3) Supervision

Thorough training is considered vital to
continuity and accuracy of data.

16-4




Due to the complexity of the program, a break
occurring between the training period and the
actual start of the inventory will necessitate
a retraining program.

WHEN A DELAY DCCURS
BETWEEN
TRAINING
INVENTORY,

RETRAINING 1S REQUIRED |

Inventory Priority (Texas)

(1) Non-Interstate controlled access roadways
(2) Non-controlled access roadways
(3) Interstate highways

2. Note:

IN EACH CABE, PRIOAITY 18
FROM HIGHEST YO LOWEST ADT

(1) Priority is from highest to Towest ADT
in all cases.

(2) Interstates are inventoried last because

they are built with higher safety

standards.

13-11
e e
1. Roadways with ADTs of less than 1000 were
not inventoried in Texas. Individual states
may alter this policy based on funds available.
2. The ana]ysié model is highly dependent on
ADT, and ADT's Tless than 1000 produced high
NO ADADWAY wiTh AN AST cost-effectiveness indices.
BELOW 1000 WAS INVENTORIED
i
13-12
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NO PRIDRITIES PLACEDON HAZARD TYPE.

INVENTORY ALL HAZARDB

13-13

Emphasize:

BURVEY CREW BARSTY

INVENTORY VENCLE A HAZARD

GUIDELINES

13-14

EXPEDIENCY TECHNIQUES

PREPARE INVENYORY AND IMPROVEMENT FORMS
DURING UNFAVORABLE WEATHER

CODROINATE INVENTORY AND KEYPUNCH TASKS

13-15

Note: Instructor should mention that a master
file has other uses . . . maintenance,
budgeting, etc.

Ways of decreasing inventory time: ' ‘

1.

Inventory all hazards . . . . to build
master file.

Stress the importance of crew safety.
Mention the following as guidelines:

(1) Stay on shoulder - never stop.

(2) The inventory vehicle should be
visible to oncoming traffic-use
rotating roof lights and caution flags.

(3) Inventory during off-peak when traffic
volumes are Tow.

(4) Crew safety is dependent on the attitude
and awareness of the driving public and
the crew members.

Prepare inventory and improvement forms before
the actual inventory is started -- much of

the information in Box 1 can be filled in by
inventory personnel on days when inclement
weather hampers field work.

Coordinate inventory and keypunch tasks to
reduce errors and speed up process,

16-6



DATA UPDATING
GVENTORY DAT:
» DATA MUST. BE UPOATED

SOME WPROVEMENTS ARE ALSO HAZARDS
(BUT REDUCED SEVERITY)

B e
= -g

h Data Updating

1. Periodic update helpful

“ 2. But whether or not this is done, all

hazards corrected must be indicated
in inventory.

3. Many hazards will be removed from the
inventory.

4. Others will be only modified - quardrail is

an example
13-16
Inventory Costs
1. Inventory is a labor-intensive process.
vewToRy costs 2. Use the highest level of subprofessional
osre ne omecriy personnel available. . . Texas uses engineering
"I o Lanom ¢ technicians.
EEEEEEEEE e 3. Maintenance foreman and resident engineers
o v are ideal for inventory but were considered
too costly. ‘
4‘ 4. Texas Districts are now averaging approximately
13-17 $21.25 per lane-mile for inventory.

16-7




TITLE: WORKSHOP NO. 4 -- DEVELOPMENT OF SAFETY PROGRAM BY PARTICIPANTS

WORKSHOP TIME: 4 hours

PURPOSE OF WORKSHOP:

To provide an opportunity, in a workshop environment, for participants,
as a team, to apply the information presented in Course Text Chapter 1
through 13 to:

1. Identify data requirements necessary for them to evaluate safety
improvement projects, under a variety of selected categories, that
might logically be incorporated into a safety improvement program.

2. Code required input forms to select, sort, and report data to assimilate
the selected information from the master file containing approximately
- 1000 hazard files (master file prepared in advance for this workshop).

3. Evaluate and document reasoning for selection, sorting, and reporting
criteria chosen and prepare defense of same for class presentation
in Workshop No. 5

TRAINING OBJECTIVES:
The participants, as teams, should be able to:

1. Select, sort, and report, using the Management Program procedures,
the data chosen under their criteria.

2. Use the generated reports to develop a suggested safety program to
prioritize safety improvement alternatives in a manner that they, as
professionals, would be expected to do in their daily working
environment.

3. Prepare a documented defense for their developed program for class
presentation.

SPECTAL INSTRUCTIONS AND COMMENTS:

1. Computer listing of the prepared data file must be made available to each
team for this workshop.

No slides are used.

Teams must be provided ready access to keypunch equipment, computer
input facilities and rapid computer turn around time for this workshop
(each team can be expected to submit several computer runs (Management
Program) during the workshop).
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TITLE: WORKSHOP NO. 5 -- TEAM PRESENTATION OF SAFETY PROGRAM

WORKSHOP TIME: 2 hours

PURPOSE OF WORKSHOP:

To provide an opportunity, in a workshop environment, for individual
teams to: : o

1. Obtain experience of presenting their safety program to an audience,
defending their reasoning, development, and evaluation of the safety
program developed in Workshop 4.

2. Critically evaluate and challenge other team presentations in a “debate”
environment to stimulate factual defense of critical elements of the
safety program developed.

TRAINING OBJECTIVES:
The participants should be able to:
1. Substantiate development of their safety program by stating individual
state policy or practice governing selection choices, analytical
evaluation techniques or deductive reasoning.

2. Present the program in a concise, logically organized format summarizing
the information within 15 minutes including class discussion.

SPECIAL INSTRUCTIONS AND COMMENTS:

1. No slides used.

2. Participant discussion should be encouraged through this workshop.
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COURSE CRITIQUE

The subject training course was developed, by contract, to be presented
only one time to Federal Highway Administratioﬁ personnel, National Highway
Institute personnel, and State personnel from FHWA Region 4 selected by the
Federal Highway Administration. Since, the Atlanta training course, in
effect, represented a "pilot" presentation to which there would be no
subsequent courses in which improvements could be made.and evaluated, the
Atlanta course offered the Qn]y source of pqrticipant feedback and suggestions
for modifications.

Each participant was asked, at the introduction of the course, to
evaluate material, presentation, and visual aid quality after each presentation
or workshop, bn a rank scale as shown in Exhibit 1, "Evaluation Form." The
evaluation forms were reviewed by TTI and the Texas SDHPT after the course
was conducted. Many of the suggested improvements from participants and
from the FHWA Contract Manager have been incorporated in the Course Text and

the Instructor's Manual.
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EVALUATION FORM
A TRAINING COURSE
ON HIGHWAY SAFETY IMPROVEMENT PROGRAMMING

Your Job Title:

Your Work Responsibility:

a Please circle the number on the scales below each session
title which best represents your opinion. The rating should be
~based on the following scale:

Excellent

Very Good (Well above average)

Good (Above average)

Average (Acceptable)

Below Average

Well Below Average (Needs some improvement)
Poor (Requires substantial revision)

NN Ut O

A. INDIVIDUAL SESSION EVALUATION

The material, the presentation and the visual aids should be
evaluated for each session. The criteria for evaluation are

Material - accuracy and depth of coverage as they relate
to the session objectives.

Presentation - clarity and simplicity of presentation,
effective use of the visual aids and
holding the interest of the group.

Visual Aids - quality and suitability to the subject
o material.

B. OVERALL COURSE EVALUATION

1. Please rate the overall value and significance of the
course toyou. 1 2 3 4 5 6 7

Comment:

(continued on reverse side)



Have the stated objectives of the course been reasonably
accomplished in the available time?

Yes No

The length of the course was:
Much Too Long Too Long About Right Short
Very Short

What additional TOPICS should be covered?

Should some topics be reduced or eliminated?

Yes ' No

Explain:

For meeting the needs of the safety program manager, the
level of technical detail was:

Far Too Detailed Too Detailed About Right
A Little General Too General
Comment: -

What constructive suggestions would you offer for
improvement of similar workshops? Please be as specific
as possible.




COURSE EVALUATION FORM
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1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
MATERIAL PRESENTATION VISUAL AIDS
SESSION 1 - INTRODUCTION AND CONCEPT OF COST EFFECTIVENESS
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 2 - NCHRP 148 CONCEPTUAL MODEL
1 2 3 4 5 6 7 12 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 3 - TEXAS COST-EFFECTIVENESS ANALYSIS PROCEDURE DEVELOPMENT
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 4 - APPLICATION OF PROCEDURE
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 5, 6 - ROADSIDE HAZARD INVENTORY
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 7 - ROADSIDE HAZARD IMPROVEMENT FORM
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 8 - ENCODING OF CASE EXAMPLES (WORKSHOP ACTIVITY)
1 2 3 4 5 6 7 12 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 9, 10, 11 - CONDUCT OF FIELD INVENTORY PROCESS (FIELD ACTIVITY)
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 12 - BUILDING AND UPDATING OF INVENTORY MASTER FILE
1 2 3 4 5 6 7 12 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 13 - ACCIDENT DATA INCORPORTATION
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 14 - PROCEDURE ADAPTATION FOR INDIVIDUAL STATES
1 2 3 4 5 6 7 i 2 3 4 5 6 7 1 2 3 4 5 6 7
SESSION 15, 16 - MANAGEMENT PROGRAMS
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

SESSION 17 - PREPARATION OF FIELD DATA FOR COMPUTER ANALYSIS (WORKSHOP ACTIVITY)
1 2 3 4 5 6 7 12 3 4 5 6 7 1 2 3 4 5 6 7

SESSION 18 - INSPECTION OF COMPUTER OUTPUT AND CORRECTION OF ERRORS (WORKSHOP ACTIVITY)
1 2 3 4 5 6 7 1 2 3 4 5 6 7 12 3 4 5 6 7

SESSION 19 - DEVELOPMENT OF SAFETY PROGRAM
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

SESSION 20 - EXPERIENCE IN TEXAS
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 617

SESSION 21, 22, 23 - DEVELOPMENT OF SAFETY PROGRAM (WORKSHOP ACTIVITY)
1 2 3 4 5 6 7 1 2 3 4 5 6 7 i 2 3 4 5 6 7
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