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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 

2. Safety Improvement Programming for Roadside Obstacles -- Instructor's Manual 

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 information 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, 11 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 SOHPT. This training course 

was developed and designed specifically to train state and federal 

personnel to implement the Texas SDHPT roadside safety improvement priority 

program developed by TTI. Emphasis was placed on technical methodology 

and 11 hands-on 11 application of the Texas field inventory process and 

computerized evaluation procedure. l1here 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 prepare those who will 

be doing inventory work and who will implement the total methodology. 

The Instructor's Manual is intended to supplement the Course Text as 

a guide to the instructor in preparing for 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; therefore, 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 cha1pter 

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 complete 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 controner for each 

projector, writing materials, etc. are required for successful course conduct. 

A large room with tables is the preferable meeting facility. 

l~hen 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 11 on-l ine 11 prior to conduct of 

the training course. Other special equipment includes distance-measuring 

equipment installed in the workshop vehicles and slope steepness measuring 

devices (slopeometers). 

Course Agenda 

When presented as initially 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 11 turn-around 11 time. Neither constraint is insurmountable; however, 

considerable preplanning is necessary to schedule the lectures and workshops. 

Where necessary, the class can be divided into sections to facilitate 

conduct of the field inventory trip. Lectures and workshops can be scheduled 

to faci1 i tate 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. 

vi 



~ ~. ~. 

AM 

PM 

MONDAY 

1. Registration 
2 .. Welcoming Remarks 
3. In·troduction 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) 

1. App 1 i cation of 
Procedure 
(Chapter 4 in Text) 

2. Roadside Hazard 
Inventory Form 
(Chapter 5 in Text) 

EXHIBIT 1 
COURSE AGENDA 

(As Conducted in Atlanta, Georgia) 

TUESDAY WEDNESDAY THURSDAY 

1. Roadside Hazard 1. Building and 1.Workshop No. 3 --
Improvement Fonn Updating of Inspection of 
(Chapter 6 in Text) Inventory Master Computer Output and 

2. Workshop No. 1 -- File Correction of 
Encoding of Case (Chapter 8 in Text) Errors 
Examples 2. Accident .Data 2.Development of 
(Chapter 7 in Text) Incorporation Safety Program 

3. Organization of (Chapter 9 in Text) ( Chapter 12 in Text) 
Field Teams 3. Procedure Adapta- 3.Experience in Texas 

tion For Individual (Chapter 13 in Text) 
States 
(Chapter 10 in Text) 

(See Note 1) 

1. Field Activity I. Management Programs I.Workshop No, 4 --
(Roadside Inventory (Chapter 11 in Text) Development of 
on Selected nearby 2. Workshop No. 2 -- Safety Program by 
highways) Preparation of Participants 

Field Data For 
Computer Analysis 

(See Note I) 

FRIDAY 

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

2. Course Critique 
3. Closing Remarks 

Note (1) Field Activity was conducted in two parts -- half the class traveling to the field on Tuesday afternoc 
the other on Wednesday morning. The lectures listed on Wednesday morning were presented on both Tuesc 
afternoon and Wednesday morning to the half of the class that was not conducting the field inventory. 



TITLE: INTRODUCTION AND CONCEPT OF COST-EFFECTIVENESS 

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

PURPOSE OF PRESENTATION: 

1. To summarize Safety Improvement Evaluation Techniques 
2. 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 relationship 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 pennits · . 
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. 

1. 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. 

L Safety like a 11 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. 
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1. Highway development is a dynamic process. 

2. From concept to completion is often a~lo 
years and the life span may be 50 years 
or more. 

3. Older facilities will not be up to modern 
safety standards. 

1. Economic considerations prohibit the complete 
rebuilding of these facilities. 

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

3. The only viable solution appears to be 
judicious application of available safety 
monies to upgrade existing facilities to 
current standards. 

1. Hazard reduction is the obvious goal of 
every safety program. 

2. The constraints of funding, economic 
efficiency, and existing crit~ria coupled 
with ever: present social pressures make 
the consideration of safety alternatives in 
a uniform and objectiv~ manner essential. 
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1. 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 

2. With unlimited funding a meaningful safety 
program would not be difficult. 

3. Limited fun'ding combined with a lack of 
uniformity in evaluation of safety alternatives 
greatly complicates the problem. 

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

1. There are several basic approaches to safety 
evaluation: 

(a) Engineering juagment 
(b) Safety review team 
(c) Benefit cost analysis 
(d) Cost-effective analysis 
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SUBJECT TD PERSONAL BIAS 

LACK OF UNIFORMITY IN DECISION CRITERIA 

BUBJE:CT TO PUBLIC PRESSURE 
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SAFETY REVIEW TEAM 

SEVERAL DISCIPLINES tNCLUOEO 

PO&BIBL Y LIESS PERSONAL &rAD 

1-11 

EVALUATION 

CRITERIA 

1-12 

l. EvnluHtion by a trained fndividunl is v~lid 
but has 1Dmim~jor short comings, 

{a) Bias 
(b) lack of uniformity 
(c) Subject t6 public pressure 

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

2. Teams still are subject to personal and 
agency bias when objective evaluation criteria 
are not established. 

1. The evaluation criteria are obviously the 
key to any safety priority program. 

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

3. Both benefit-cost and cost-effectiveness 
analysis are used to provide consistency 
in decision making. 

4. A brief review of these concepts is of 
importance. 
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1. Benefit-cost analysis is the traditional 
engineering approach to establishing 
priorities for improvements. 

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

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

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

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

3. The results within these limits _vary 
widely as would be expected. 

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

2. The C/E value reflects the cost to eliminate 
one seriqus injury or fatal acddent and 
does not involve an arbitrary value of 
human life. 

3. The measure of effectiveness is hazard 
reduction; therefore, a direct comparison of 
alternatives is possible, 
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! 

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

1. The C/E value represents the cost to eliminate 
. one serious injury or fatal accident. 

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

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

2. Define ''Hazard Index" using he;><t slide. 
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ANALYSIS ASSUMPTIONS 

20 VEAR LIFE 

8C!D INTEREST 
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1. The hazard index is the product of the 
probability of the vehicle leaving the 
roadway at that point, the probability 
that the vehicle will reach the obstacle 
and the severity of impact if the obstacle 
is struck. 

2. Probability of a vehicle leaving the roadway 
is computed from roadside encroachment 
data that were based on empirical data 
concerning vehicles encroaching medians 
of alongside tangent roadways. 

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

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

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

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

2. The 20 year life does not ref~ect a limited 
life of the highway facility but rather that 
a longer life has little or no effect on 
the analysis. 
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ADVANTAGES OF C/E ANALYSIS 

SAFETY SCHEDULING 

OEBH1N OEFICIENCIEB 

COMPARISON OF DUIIGN AL T!ERNATIVEB 

1-24 

1. The analysis model is: 

(a) initial cost C1, 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. The safety emphasis of recent years has 
expanded the array of alternatives to be 
evaluated. 

2. A common question 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 yie1d the greatest safety. 
benefits. 

1. The C/E output based on an adequate data file 
can 

(a) be used to schedule safety projects 
(b) can assist in identifying design 

defi ci enci es 
(c) compare the relative safety of design 

alternatives. 
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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 
progrannning. 

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

2. Cite examples such as 11 tree-planting 11 

programs versus 11 tree-removal 11 safety 
alternatives. 

1. · 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 lower C/E value is more desirable. 

5. Negative values are even more desirable under 
certain conditions. 

1-10 
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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. · 

(b) 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 
meani"ngless. 

l. The basic C/E analysis procedure is based on 
many assumptions. 

2. The results must be interpreted with reason 
and judgment. ·· 

3. It is a valuable tool but not a panacea for 
all answers without engineering judgment 
input. 

1-11 



TITLE: NCHRP 148 CONCEPTUAL MODEL 

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

PURPOSE OF PRESENTATION: 

1. To define elements of NCHRP 148 cost-effectiveness analysis model 

2. To identify assumptions and basis on which the model was developed 

TRAINING OBJECTIVES: 

The participant should be able to: 

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

2. State the several probability relationships that constitute the 
conceptual model 

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

4. 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. 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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2-3 

Title S 1 i de: NCHRP 148 Conceptua 1 Mode 1 
for Cost-Effectiveness Analysis 

1. State chapter objectives and training 
technique. 

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

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

( 1) Hazard 
(2) Severity 
( 3) Encroachment 

2. Cite examples of distance, rigidity, and 
roadside encroachment to illustrate effect 
of each on above elements . 

1. Nature of roadside obstacle influences 
expected frequency of ·impact. 

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

3. Cite examples of each for participant 
reference: 
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1. VEHICLE MUST BE INTHf: INCAEM!ENT DFTHE ROADWAY 

I!. VEHICLE MUBT ENCROACH UPON THE AOADGDi01! 

3. VEHICU MUST TLIIAVEL tlllfFICIINT OIIITANCII 

2-5 

--EVAUIATI' 08fB OF HAURD -·-

2-6 

Data Requirements 

1. Elements listed on slide are necessary 
for September analysis, 

2. Discuss each element and its relationship 
to successful operation of NCHRP 148 
conceptual model. 

Required Conditions For Impact 

1. NCHRP 148 model is based on the assumptions 
listed here. 

2. The model is probabalistic in nature; 
therefore these parameters must be mathe
matically defined to determine probability 
of impact. 

3. Discuss relationship of ADT, encroachment 
probability,and encl"iroachment distance. 

NCHRP 148 Model 

1. NCHRP 148 conceptual model formulated 
considering: 

(a) vehi~le exposure 
(b) vehicle encroachment rate 
(c) object severity -
(d) object size 
(e) object placement 

2. Equation developed (see next slide) 
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VEHICLE - OBJE'CT COUISICIN 
RELATIONSHIP 
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DEFINITIONS OF TEl=ilVIS 

2-9 

NCHRP 148 Hazard Equation 

1. Define individual terms in equation. 

2. Discuss basis for obtaining mathematical 
definition of probabilities shown. 

Vehicle-Object Collision Relationship 

1. 

2. 

3. 

Discuss concept of 11 Hazard Envelope". 

Breifly define major terms in diagram. 

Emphasize: 

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

Definition of Terms 

1. · Four terms must be defined and 
clearly Onderstood: 
(1) Hazard 
(2) Severity 
( 3) Haza,rd Index 
(4) Cost~Effectiveness 

2. Define first two with slide 2-9 on screen. 

3. Define (3) and (4) with slides 2-10 and 2-11 
respectively. 
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COST- !:FFECTIV!Nl:S8 = 
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Hazard Index 

1. Define individual terms in mathematical 
expression. 

2. Di-scuss sensitivity of each probability 
term. 

Cost-Effectiveness General Equation 

1. Define cost-effectiveness in general terms 
of "cost per change in hazard reduction 11• 

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

Cost-Effectiveness Analysis 

1. Cost-Effectiveness analysis composed of 
individual cost-elements divided by hazard 
index change. 

2. Define eac.h cost and probability term in 
expression,· 

3. Illustrate with cost examples. 
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ADAPTATION OF 148 CDNClPT 
TD TEXAS 

14111 llAIIIC IITAATM POINT FOJt AHAlV .. 

Df\llLO,, .. THODOLDIY TO IUPLH.J(I' CONCll'T 

DPEIU.TE 8TATEWID! • ALL ROADWAY• 
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--• .......... aartl*.llD AND 
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• aA91C ....... _ ..... HI l!CIUATIONI 

......... MAIAflOI AND -· OIVfl.OII' GAU, MANAIHMENT 8Y8TEM 
PCM IIUCTIVI! IVALUATION 
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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 methodology 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 11 how 11 the basic 
concept is applied . 
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TITLE: TEXAS COST-EFFECTIVENESS ANALYSIS PROCEDURE DEVELOPMENT 
t-------------:0---,!"'"""'"--------------------......c 

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; classification, identification and 
descriptor codes; Hazard Inventory Form; Hazard Improvement Form; 

'and other unique terms within chaoter 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 
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CHAPTER 3 

CQIII • EffEQTNENEU ANALYSIS 

PBACED lfiE DEVEi OPNENI 

3-1 

ANY OBJECT PROJECTING ASOVf 

DA OEPREl3RD &!LOW THE BUAFACE 

WH1CH CAN PRODUCE A CHANGE IN 

VEHICLE ACCELERATION 18 A HAZARD 

3-2 

...... ....._ 

3-3 

Title Slide: Cost-Effectiveness Analysis 
Procedure Development 

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

Definition of a Hazard 

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

2. Hazard connotes severity -- severity implies 
impact. 

3. Cite examples -- 2 11 curb to bridge pier and 
entire spectrum. 

Define Hazards 

1. Discuss manner in which hazard list was 
developed • 

2. Reference Table 3.1 in text. 
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OBSTACLES WITH PULL BAFEl'Y TREATMENT 

WERE EXCLUDED FROM THE IN\/ENTDRV. '. 

1. Certflin 11 ha.nrds 11 have been de.sigMd such 
that impact sev@rity is v1rtua11i n1g11g1blc. 

Examples: breakaway supports 

2. These obstacles were omitted from hazard list 
because there is no technology to imp rove 
safety (except removal). 

3-4 I 

BQME flDADIIDE HA:ZMDII 
ME NEClpAAY FOR 
nllf'IC GPIRATIENI 

·-•GHANNILlllile IILMIOI 
~IIAli.JIDAD-1 
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14 CATl!IIGJHII 011 HAZAAD8- 47 HAZAADa 

HIIMAAY OATIOOltY - IOl!NTll'ICATION COOi 

....aA ... ¥•DUCMIOTDllaaaa 
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1. Certain oth~r roadside obstacles were either 
omitted from list, or provided no improvement 
alternative·because they were considered 
necessary for proper traffic separation. 

Example: post and cable median barriers 

2. Others omitted: c~anne 1 i zing isl ands, R.R. 
signals, and urban facilitie,s 

• 

Hazard Identification Coding 

1. Hazards were grouped with subcategories • 
.. 

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

3. Classification system allows flexibility to 
add more codes. 

4. Reference Table 3.1 with example shown. 

3-3 
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' I 

I' ii. 

Severity Index Assiqnment 

1. Define severity index. 

2. Questionnaire: 98-statement II agree/di sagree 11 

Rate 50 impacts, 0-10 scale 

Submitted throughout Texas (300-400 people) 

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

4. TT! crash test results al so used. 

I 

Severity Index Adjustment (Figure 3.1, Page 3-5) 

1. Discuss translation scale from 0-10 linear to 
0-100 non linear. 

2. Reference Figure 3.) in text. 

3. Unit change in S.I. depends on position. 

4. Linear Scale has disadvantages in C/E value. 

Adjustment Assumptions 

1. Reference Table 3.2 in text. 

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

3. U.S. DOT cost figures used. 
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SEVERITY INDICES FDA AU. HAZAROS 

BUILT INTO ANALYB18 PROGRAM 
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[NCROAC!IMEIIT Ql~~El!l.§!!1~ 
V~HICLE ENCROACHMENT A88UMPTl0NB 

...UTCHINION I, Cl!NNIDV'I REIEAIICH 
• FfHOGIUl!NCV & DIIPLACHIIINT 

eEXIT ,.NGLI • 11 

evEHICLf SPUD• 110 .,, 

BUil T INTO PADMAM 
VEHICLE OPERATING CONDITION8 I 
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~~J)HE8_T.Q~ 
HAZA!"QJ~FQ_AMATKIN 

1, FROM '"AB•BUILT" Pl.A

R. FROM PHOTO•LOAB 

3. PHYSICAL ADAD810I INVINTORY 
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Decision was made early in the development state-
to avoid personal bias toward particular hazard 
type, severity index would not be specified as 
individual input; instead a table of severity 
indices would be built into program for automatic 
call-up. 

Encroachment Characteristics 

1. Quantification nf certain traffic operating 
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, locatinn, etc. 

2. Question: "What are possible ways to 
determine this information? 11 

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

FIELD INVENTORY WITH TEAM 

PEAMITI ACCURATE LOCATION OF HAZA.ADI 

BHDWB INTE~RnATIDNIMIP BETWEEN HAUROI 

PEAMITI QIHIITI iilAiPe:rnJI OF NaZMID 

PEAMna ·aN-1nl 1VaLUATIDN DF TIIEA'TlaNT 
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HOW TO DO IT? 

WHD WOULD CONDUCT INVEflfTOAYt 
DNITACU LOCATION TECHNIDUH 

HOW TD RICORD HAZARD •bRMATIDNf. 
WHAT llll'IIIIVl!IIEttT ALTEANATIVEBt 

HOW TD MCDIID:IMflMIVE .. NT AlffRNATIVIH 

3-14 

-INVl!NTOftY TIAM I 

MIIODIIIMIMDID •u•n TlltlATMllrilTI 

ALL IN DNI PROCE:181 
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Best Alternative: Field Inventory with Team 

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

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

1. 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). 

Who? 

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

2. Team with proper membership could locate 
obstacles and recommend improvements all in 
one process • 
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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 list {Improvement Form) rerined to 
include improvements to groups of hazards. 

Recording Information 

1. Uni fonni ty 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. 
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Hazard Inventory· Form 

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

: 
2. Developed in several stages . 

... 
3. Repeated field trials and modifications. 

4. Final form applicable for controlled and 
non-control led access .. hi gbways. 

l. Separate form used for each hazard. 

2. Direct transfer to computer cards. 

3. Only data within numbered columns are 
punched. 

4. Each numbered co 1 umn is a computer 
card colurlli. 

Input Data 

1. Form designed to record data within 
4 categories. 

2. Hazards classified in 3 categories: 

(1) ?oint hazard 

(2) Longitudinal hazard 

(3) Slopes· 

3. Box 1 - classification & location information 
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A 'I/ Ill THI! CIICLI AT THE LEFT MAAGIN· 

lME DF DATA TO PUNCH. 
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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) 

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. All data ~re in rows. 

3. Only applicable rows of data are 
keypunched. 

4. Checkmark delineates row to be 
keypunched. 
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RECORDING IMPROVEMENT INFORMATION 

fABMAt AM 48 IQ HAZMP fQW 
Ill))( 1, IOINTll'ICATION I. coan 

IOX I: POINT HAZARD IMPADVIMINT• 
IOk a: LONGITUOINAL MAZAAD IMIDRO\'I .. NTI 

IO)(H 4 a II: ILCIPI!! IMPttt>VRIPJTI 
l!IOX 11: NO !Mf!AOVl!MINT IIECCfAIINDID 
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3-27 

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

Recording Improvement Information 

1. Mechanism had to be devised to record 
improvements. 

2. Improvement form II after" con di ti on 

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

4. Repeated field trials 

5. 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 
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ANAL V8IS MODEL 

COMPUTER NEED'EO TQ: 

CALCULATE COMPLEX EQUATION& 

MINIMIZE 1NPIJT REQUIREMENTS 

MAXIMIZE ALTERNATIVE SELECTIONS 

PROVIDE COMPAeHENSIVE DATA FIU SYSTEM 

3-28 

COMPUTERIZATION ASSURES 

UNIFORMITY IN ANAL VBIS 

WHILE REMOVtNG PERSONAL BIAS 

3-29 

~ARY OF GENERAL PROCEDURE 
1. FtfLD INVENTORY 
Ii!. DEFINE ACCIDENT EXPERIENCE 
3. ANALYZE IMPROVEMENT ALTERNATIVES 

4. ESTABLISH MASTER FILE 
S. SELECT, BOAT & REPORT WITH 

MANAGEMENT PROGRAM 
6, PRIORITIZE IMPROVEMENT ALTERNATIVES 

3-30 

Analysis Model 

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

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

(Blank Screen 2) 

1. Provides consistent base for seleGtion of 
one alternative relative to another 

1. So far, we have discussed only the development 
of the fie 1 d inventory procedure -- this is 
only one of the several phases of the 
procedure. 

2. Summarize .remainder of overall safety 
procedure. 

3. Expand each element in subsequent slides. 
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IMPJIOVl!MINTI 
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HA.ZARO 
II. CDMPI.ETE "OTHER FACTDflll'' flOMl1 

3-31 

-~~---
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mmmllliltllllftllll 
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Inventory Process 

1. So far discussion has been limited to 
items 1-3 · 

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

3. Other Factors Form developad to record this 
information 

Other Factors Form 

1. Ca rd Type 3 

2. Discuss form format 

Accident Information 

1. C/E is only one tool. 

2. Accidents are symptoms of problems that 
are occurring. 

3. Desirable to incorporate method to evaluate 
accident information . 

4. Develop input data technique -- accident 
input form. 
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1. INVINTCMY DATA 
I, IMPAOVIIIINT DATA 
I, DTHIII FACTORII DATA 
4, ACCIDINT DATA 
I. COMPUftO WM.UH 
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DATA ___ ......... ~mNalUTY 
fltlllllllW.¥- .......... ,. .. 
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Acci dtmt tt,i:,ut Form 

1. Card· Type 4 

2. Discuss briefly contents of form. 

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

Master Data Fi le 

I. Flexibility 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 Programs 

1. Procedure is primarily a management tool. 

2. Intent: develop highly flexible data 
handling system to accommodate variety of 
data review, and evaluations for managerial 
decision assistance 
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TITLE: APPLICATION OF PROCEDURE 

PRESENTATION TIME: 45 Minutes 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 
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CHAPTER 4 

APPLICATION 

PROCEDURE 

4-1 

.................... 
.,, ................. .... 
... ,.,, ............. ...... 

TH 1 e S ·1 i de: /\pp li ca ti on Ptocedure 

1. State session objectives and training 
technique. 

2. Session Purpose: 

To illustrate the imp"iementation of the 
Texas cost-effectiveness roadside safety 
improvement analysis procedure. 

Scope of Inventory 

1. Lateral boundaries for roadside safety 
treatment a re administrative decision. 
Most programs consider 30-ft. treatment 
zone acceptab 1 e . 

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

3. Exceptions: 

(a) critical slope (3~5:1 or steeper) 

(b) back-slope of ditch 

4-2 (c) total median width but not greater 

-- ........ 

.....,. __ ,,. ...... ,_ .. _, 
•-nNUIIU 

IIIIIIIUINI .......... ""'"·-· 
'"'""II""'"'·'"""'"'• 
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than 10-ft. from each side 

Special Equipment -- Inventory Vehicle 

Emphasize reasons for 

( a) need for vehicle usage 

(b) vehicle type -- space, carrying 
capacity 

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

(d) special di stance measuring equipment 
with re qui red characteristics 
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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: large working area for coding many forms 

View of Station-Wagon Safety Hardware 

Inventory vehicle'is slow moving, constantly· 
stopping on roadside or shoulder and sometimes 
re-entering travel lane. It is a hazard itself. 
Therefore delineate with conspicuous hardware. 

View of Distanc~-Measuring Equipment 

Attributes and desirable characteristics: 

1. Digital readout to nearest 1/lOOOth mile 

2. Re-zero easily 

3~ Negative or positive readout 

4. Initial value can be set 

5. Fairly inexpensive 

., 
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DON'T GUESS AT THE SLOPE 

4-7 

4-8 

4-9 

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

2. Slope steepness may be determined by 11 eye 11 

only after considerable practice. 

3. 11 Slope-ometer11 developed to provide fast, 
easy way to measure slope steepness. 

Close-up View of Slopeometer Scale 

Discuss operation of slopeometer and direct
reading slope ratio sc?.le. 

S1opemeter in Operation 

Discuss field operation of Slopeometer. 

1. Lay instrument on slope . 

2. Allow bali to come to rest in groove. 

3. Read slope rati0 at low point. 
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-................................................... -... 
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Inventory Team Qualifications 

Quality of analysis depends on quality of input 
inventory data. 

Since improvement recommendations govern results -
team should be selected to 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 note) 
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IIDUD COIT EITIMATEI .----0 
AER.ECT THE LOCAL ECONDMC BITUATON 
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1. Practice improves efficiency. 

2. It takes time to become familiar with 
form 1 ayout. 

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

I. Cos ts vary among geographic areas and in 
localized areas. 

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

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

Location of Obstacles 

1. Use roadway mile-post markers if available, 
otherwise reference to known mi le-points from 
road inventory pl ans (bridges, intersections, 
etc.) 

2. Re-initialize DMI frequently to avoid cumula
tive error bui 1 d-up. 
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ORA..-.OFOIIJECT9. 
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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. 

Longitudinal Hazard Obstacle Location 

1. Same technique as above ~xcept 

(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 11 grouping 11 -- ending 
milepost must be recorded on same reference 
as beginning to produce correct length 
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Roadside S1ope,l3oundary Location 

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

2. 

3. 

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

End point in example shown is bridgerail. 

4. Slope longitudinal length computed by 
analysis program. 

Slopes with Variable Steepness 

1. Particular care should be taken to 
determine s 1 ope 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· 
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Screen 2 

---
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Other Factors 

1. Discuss reasons for incorporation of 
"Other Factors 11 information. 

2. Factors include: vertical curvature, 
horizontal curvature, intersections, super
elevation, gores, etc. - codes listed on 
reverse of "Other Factors II form 

Other Factors Form 

1. Discuss how completed (during inventory). 

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

Other Factors Form 

1. Ca rd type 3 

2. Form contains many codes, each code 
referenced by 11 key 11 

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

2. Not all obst~cles will have other factors data. 

Inventory Data Fi le Development 

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

2. Forms nucleus of total procedure. 

3. Each remaining element discussed briefly 
here and in detail later• 

File Elements 

List data type an~ source for all information 
contained in Master File; 

./1 
. 4- l 0 



Management Program 

1. Management programs provide capability to 
manage massive amounts of data in file . 

. . -- 2. Selection, sort, print capabilities 
PRD\l'IO( CAPAIIUTY TO 

liUCT DATA 

3. Detailed usage will be covered in Chapters «lffDATA 

ODMATE AEPORTI 8 and 11. 
DrTAILEO Dl8CWalaN- IND HALF tlF COUA8E 
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iITLE: 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 

.. 
.. r,·. 

_:; . 
. . 

SPEC.I AL INSTRUCTIONS AND COMMENTS: 

:r,l. Presentation Fomat: Lecture/slide presentation with step-by-step 
(·, !illustration of correct data requirements and entry methodology 
:~..::, ·.,: 

,2 ~- ·' Instructor should permit and encourage questions from participants 
··::-: during and at the end of presentation 
.. , 

3. Equipment Required: Two projectors 
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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. 

Hazard Inventory Form 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

Data describe existing obstacle 
One form per obstacle 
All entries are numeric. 
All data right justified 
Complete Box 1 and one other on each form; 
Discuss form structure and format. 
Emphasize: 

(1) Entry spaces, numbers, check marks, etc. 
(2) Basic data boxes 

Basic Data Blocks 

1. Four basic data blocks 
2. Note circles on left side 
3. Preprinted check mark in first circle 
4. Box 1 always completed 
5. Either Box 2, 3, or 4 completed 
6. Place check mark in circle adjacent to box 

completed. 
7. Check marks in circles indicate to keypuncher 

where data is located on form. 
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5-4 
(Screen 2) 

p 1+IWIE t.mAJ9i #fl 9rHPPJPI 
• TYPE ANO DPfAATNta CHAAAC'TBaTIC 

OF THE HGHWAY 

9 HA.ZARO LOCATION 
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BOX 1 QATA U8Ep p 
• CAOH-MFIAINCE AND 

NOAM.ATON MlM'tllll. 

• CRITICAL TO COMPUTER ANA&. YIII .... 
~ PAOOAAM OPERA'fGI. 
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Inventory Form - Box l 

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

Box l - Hazard location and Classification 

1. Discuss four main sections of Box l 

(1) Hazard identification 
(2) Highway description 
(3) Hazard description 
(4) Milepost at hazard 

2. Identify sub-sections of the four main 
sections 

3. Define tenns uncommon to all states, i.e., 
control section, milepost, etc. 

Box l - Data Used For 

1. Describe which data are used for cross 
reference and computer operation (cite 
examples) 

2. Data provide.basic decision-making information 
critical to: 

(1) Computer operation 
~2) Management program 
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HAZARD IDENTlf1CAJIII 

• COUNTY CODE 

• CONTROL AND SECTION NU1a111111D 

e GROUPING M.IMlll!flj 

• HAZARD NUliNII 

5-7 

5-8 

5-9 

Hazard Identification 
1. Introductory slide to elements in this sub-

section of Box 1 - use screen 2 to illustrate. 
2. County code is numeric, 
3. Define control and section· 
4. Define grouping and grouping number. 
5. Define hazard number. 
6. Coding of each element is illustrated in 

subsequent slides. 

County Code 

1. Example shown in County .17, 

2. Code county in which inventory is being 
conducted. 

3. Code is an alphabetical - numerical 
designation incorportate in model, 

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

5. The county number and/or name will appear 
on al 1 output. 

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

Control and Section Numbers 

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

2. Must be sa~e for all hazards in a group. 

3. Used as a selection/sort field in management 
programs. 
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CDNnllll. .AND mac1ICIN -RS 
AAI! USED FDA COMPUTER IDATINO 

AND DATA MANAGEMENT. 
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llAOUPING - 1CDL11 10-131 
mRQUP: TWD Ill .... --., 

8PACID-.... , .. ,_ - ........... _ ... 
8INGlE HAZMDI M8IMIO A .... 

NUMBER Clfl ZIAD 
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ts THE ON.V AEFeAENCE 

:THE PlllBMM ttAB m INDCATE 
THAT rT • TO a:JMmlR 

A_,._ 

5-12 

f.mphasize 1mportM1ce of corr~ct c:orit.rol and "iflCtion 
numbE:!rs 

(1) Within group 

( 2) Errors wil 1 occur if omitted or incorrect 

Grouping Number 

1. Slide used for redefinition and redundancy 

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

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

4. All 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, 

2. If improvement can affect any other hazard, 
include haia:d in group, 

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

4. If grouping number omitted, program does not 
consider effect of improvements on related 
hazards. · 
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• GUARDRAIL IN GROUP PROTECTS 
THE ENTIRE GROUP 

• IF GUARDRAIi. LEFT IN PLACE , AU 
HAZARDS BEHIND RAIL MUST HAW! 
" NO IMPAOVEMENT " CODE 

5-14 

• HAZAROS IN THE MEDIAN MAY BE 
GROUPED REGARDl.ESB OF THEtR 
LOCATION ACROSS THE MEDIAN 

• THE GRCllP NUMBER AND HAZAFI) 
NlNBER Ml.19T .NQT SE REPEATED 
WITHIN ONE CONTROL -&ECTION. 

5-15 

Grouping Number limitations 

1. Zero grouping number valid only for single 
hazard 

2. Offset code must be same for all hazards in 
group 

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

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

Grouping Rules (continued) 

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

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

3. Not a 1 ·1 owed by program to make improvements 
to hazards protected by guardrail if guardrail 
remains 

4. If guardrai1 removed, improvements may be 
specified to hazards exposed 

Grouping Rules .(continued) 

1. Discuss each item on slide 

2. Exception to i tern 1 is that in inventorying 
parallel br.idges, separate group numbers are 
assigned for.hazards on each side of the 
median 
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5-17 

HilZMID NMIIII CCILII 14-17! •~'t~ •oa-r~wma 

5-18 

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 •. 

2. Zero grouping number assigned. 

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

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

Grouped Hazards 

1. Illustrate each of 5 hazards comprising 
group and point out to cl ass. 

2. Each cluster of trees considered as a single 
point hazard. 

3. Each hazard in group is assigned a unique 
hazard number. 

4. Same group number for all hazards in group 

Hazard Number 

1. Generally assigned consecutively throughout 
control. -section 

2. Do not rep~at 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 
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COLUMN 11 8 A 

)ili!.filll!I( 

5-19 

HIBHWAY DEBCAPTIDN 

• TYPE • HWY MJM8IJII 

• cu.881FICA TION • W1DTN 

• A.O,T. • RIECCJAONG DA:CTIDN 

5-20 

HIBHWAV TYPE KXLS 19-20J 

00 U.S. 8PUR 

01 U.8.HWV .. 8.H . .. 8.H. MJACIALDDP .. ... .... .. u.& M..TIRNAYI .. .... 

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 11 key 11 

3. Discuss importance of 11 key 11 to cross 
reference and sorting operation 

Highway Descrip~ion 

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 1 ocated • 

Highway Types 

1. Each highway type assigned numeric code, 

2. Codes are same as Texas Road Inventory codes •. 

3. Codes are printed on form to right of Box 2. 

4. More codes may be added as needed • 
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HIGHWAY NUMBER ICQUl 21 .. 241 
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CLABIIFICA TICIN !COL 2151 

ACCESS CONTROi. CODE 

FULL CONTADLLED ACCEN 

Hit I• ••·IIIIUUII 

5-23 

NON-CONTROi.LEO ACCESS 

COOi I• TW•·tAU 

CUI •- HUl•UII e1t1eH 

CHI I· •eL Tl·Llllf IIIHIIII 

5-24 

Highway Number 

1. Four digits a 11 owed ( hwy number) 

2. Right justified 

3. Example shown is IH-10 

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

Classification (Controlled Access) 

1. Defines access control 

(1) Full control 
(2) Non-controlled 
(3) Frontage roads 

2. Seven codes printed on form 

3 .. Important to analysis model operation 
the program branches on this code to 
compute hazard index. 

Classification (Non-Controlled Access) 

1. Discuss individual codes 
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FRONTAGE ROAD COOES 

CODI I • Hl•••t flHIHI Hat 

COOi r • ,wt•WH flHHta 101 
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TOTAL WIDTH ICOl.8 H-27) 

WIDTH fAOM CINTIALN TD 8HDULDlA 
MUIT If AIICOADID. 

5-26 

-10-

5-27 

Frontage Road Codes 

1. Discuss each code. 

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

Total Width 

1. If classification code is 3, 5, 7 must record 
roadway width from certrterline to shoulder on 
side of highway on which hazard is located to 
nearest foot 

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

Total Width Illustration 

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 
or outside of roadway. 

3. If width is not specified, program assumes 11 zero 11 

width, and additional increment of hazard index 
would not be computed. 
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ADT ICOLB aa~3DI 

• MAJN LANES 
TOT Al CAL Y TRAFFIC IN BOTH 

DIRl!CTlONB 1ti,1 1DOO't 

• FRONTAGE ROADS 
ONE WAY•TOTAL ACT FDA 80TH 

FRONT.I.OE AOAD8 

TWO WAY· EACH FADNTAGE ROAD 
AOT AECDAOED IEPARATELY 

5-28 

5-29 

• OFFSET CQDi 

• MEDIAN WIDTH 

• MLEPC81' AT HAZARD 

5-30 

ADT (Columns 28-30) 

1. Used by program to calculate probability of 
encroachment 

2. Specify total ADT in lOOO's for both directions. 

3. Frontage roads 

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

Recording Di rec ti on ( Co 1 umn 31) 

1. Direction in which inventory is being 
conducted 

2. With or against increasing milepost 

3. Directs program to proper operating routines 

4. Codes printed on inventory form 

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

Hazard Classification (Introductory Slide) 

1. Third section of Box 1 

2. Contains information listed on· slide 

3~ Each item ~ill be discussed individually in 
next slides 

4. Mile-post at Hazard is fourth section of 
Box 1 -- discussed later in presentation 
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4-marr CODI! FROM HAZARD UIIT 

HVRITV 8GIX A8B18NEp FNN THIii CODE 

5-31 

5-32 

5-33 

Hazard Identification and Descriptor Codes 

1. Identifies type of hazard 

2. Four digit code from Table 3.1, pages 3-2 & 3-3 

3. Severity Index assigned from code 

4. Analysis program branches on this code 

Offset Code (Column 36) 

1. Defines position of hazard with respect to 
right or left side of travel lanes in 
inventory direction 

2. Code One - right side 

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

Median Width (Golumns 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 
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THE MEDIAN WIDTH IS UIIJAU. V 

RECORDED TO IN8lME THAT IT a NOT 

DVERlDDKEO N A CIIIT1CAI. muA'l'IDN 

5-34 

5-35 

5-36 

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. All hazards are located along highway by milepost. 

( 1) 
(2) 
( 3) 

(4) 

To nearest one-thousandth of a mile 
Point hazards - Beginning Milepost only 
Longitudinal and slope hazards - both 
beginning and ending milepost 
Note decimal point on form 

2. Blank Screen 2 

Point Hazards - Box 2 Title Slide 
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5-37, 
(Screen' 2) 

5-38 

5-39 

' 

Inventory Fonn - Box 2 
l· 

1. Project on Sc~een 2 and leave on until 
through discussion of slide 5-45. 

2. Discuss Box contents briefly. 

3. No entries al lowed in shaded areas. 

Hazard Type - Point Hazard 

1. Code 1 - Column 52 - preprinted - must be 
keypunchedr 

2. Code designates point hazard. 

3. Code keys program to specific analysis 
routines 

4. Point hazards are circled in Table 3.1, text. 

Hazard Offset (Columns 53-54) 

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

2. Measured in horizontal plane (generally 
estimated) · 

3. Example shown: 18-ft offset to a point hazard 
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D11:P NJffll I CCLII 7>'78 I 

•ID OATA••HIMIHT DR Dl(IIITH 
TO NIAM•t 0. i POOT 

.-,.. .-.··- .... 
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Width of Hazard (Columns 67-69} 

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

2. If hazard is skewed, measureowidth"Of 
11 shadow 11 

3. Example shown: width of 11-ft 

4. Width usually estimated 

Hazard Length (Columns 70-72) 

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

2. Example shown: 32-ft length 

Drop Inlets, Height, or Depth (Columns 73-78) 

1. For all other point hazards, leave blank 

2. Recorded to nearest one-tenth of a foot 

3. Measured fro{Tl natural ground adjacent to 
inlet 

4. Data necessary to adjust severity indices 
for certain types of inlets 
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ALL llllVINTDIIIV C.UOI AMI! ,IUl8ft&IJ 
A CllltD TYN OP t IN COLUMH ID. 

5-44 

5-45 

Update Codes, (Column 79) 

1. Use will be explained in building and updating 
of Master File 

2. Code 1 - delete 
3. Code 2 - add - used for new data 
4. Code 3 - change 
5. Codes are printed on inventory form 
6. Update code must be entered to 

direct computer to proper action with data 

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 
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5-46 
(Screen 2) 

HAZARD TVPI! lCOL 151lJ 

5-47 

5-47 
(cont.) 

Inventory Form Box 3 

1. Discuss general contents of Box 3 
' 2. Applies only ,to longitudinal hazards 

3. No entries allowed in shaded areas 
i 

4. Individual elements will be discussed in 
subsequent slides on Screen 1 

Hazard Type (Co1umn 52) 

1. Preprinted Code 2 designates longitudinal 
hazard. 

2. Includes curbs, median barriers, guardrail, 
bridge rail, ditches, retaining walls 

3. Curbs on entrance, exit ramps are longitudinal 
hazards · · 

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

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 existing guardrail installations critical 
ly to determine if hazards behind guardrail are 
protected. · 
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oca 17 • N.-.....a IND TflUTWNT 

CDL H • TIIIATMINT AT ING 

5-49 

COOH 

1 • IND NOT AT •tAUCTUltl 
AND •A'ITT TIIHTID 

II • NOT AT •tllUCTUIII 
AND NOT .A,ITY TIIIATIO 

8 ~ AT atRUCTUIH•,1tt.L •IAM 
•TRINCITH CONfflCTION 

... AT atRUCTURli•NGT •uL.L .... 
•TAINIITH CONNICT-
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Hazard Offset (Columns 53-56) 

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

2. Beginning offset - Columns 53-54 

3. Ending offset - Columns 55-56 

4. If hazard is parallel, both offsets will be 
same 

5. Allows for hazards that are not parallel to 
travel 1 anes 

Guardrail End Treatment Codes Columns 57-58 

1. Primarily for guardrail, also median barriers 

2. Identifies end conditions, safety treatments 

3. Column 57 - beginning, upstream end 

4. Column 58 - ending, downstream end 

5. Treatment codes discussed in next slide . 

Guardrai 1 End Treatment Codes 

1. Four codes, 16 combinations 
2. Describes all possible guardrail installations 
3. 
4. 

5. 

6. 

Codes are printed on form 
Guardrail may be: 
(i) 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. 
11 Not fu 11 beam connection" - one bolt, gap 
columns, etc. 
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MEA8UAED VERTICALLY 

TO THE NIARHT Tl!NTH OP A POOT 
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OUAMHIIML AND OUflla ARI AHUMEO 

TD NA'II I •DOT l.t,Tll!AAL WIDTH 

DfMIIII ~ H.UMDI MIA8UAEO 
TO TNI •AMIT POOT 
lllllllllilDIOUAII TO JHI IIIOADWA'f 
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UPDATE COCH COL 71 

DILITIDN • CODI 1 

AOOITIONOR 
OAIOINAL • CODI a 

INVENTORY DATA 

CHANll•COEJa• 

5-53 

Height or Depth (Columns 67-69) 

1. Note decimal point 

2. Recorded to nearest one-tenth foot 

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

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

Width (Columns 70-71) 

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

2. If hazard is skewed, measure width of 11 shadow1! 

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 
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5-54 

5-55 

INVENTORY FORM • BOX 4 

5-56 

Card Type (Column 80) 

1. Card type 1 must be keyp,mched on a 11 Inventory 
Cards in Column 80 

2. Blank screen 2 

Slopes - Box 4 (Title Slide) 

1. Introductory slide for subsequent discussion 

2. Project Slide 5-56 on screen 2 

Inventory Form - Box 4 

1. Discuss general content of Box 4 

2. Project Slide 5-57 on Screen·! 
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fflONT SLOPE DATA 

• ..... ,olNT OFFHT o, ICQU. 11•111 

• •n1..,.11 cCGLa. 11•111 

• kON DIIIICTION CCOL. am 

• .,._ POINTTG TOI ICOLI ..... 71 

• aDN ,am.._. CGQI cCOL. Hl 
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- _,- DFf8ET IClll.8 113· BBi 

•• •1QI ,.ia, .. ~ 
D18TANCE TO THE tWt8E POINTCIP na 

FRONT au.I TO THE NEMHT FOOT 
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Haza rd Type - ( Co 1 umn 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 illustrat~ data entry space. 

Hinge Point Offset - D0 (Columns 53-56) 

1. Specified at beginning and ending of slope 

2. D0 - distance from edge of travel lane to hinge 
point 

3. D0 may be 11 zero 11, 

4. 00 measured horizontally. 

5-21 



STEEPNESS {COLS se-e,n 

RECORDED TD THI: NURHT TENTH FOOT 
AT THl 8EG ..... I AND ENO m: A lllCPI: 

iXAMPLE :t.a:1 TD 3.D:1 
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5-61 

BL.OPE- llllll.1131 

~ . · NEGATIVE 8LDPI 
---...__ CODE 2 
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Steepness (Columns 59-62) 
1. Recorded to nearest tenth foot (beginning -

Columns 59-60;ending - Columns 61..:62) 
2. Define length of slope; where 4:1 begins, ends 
3. Slope ending at structure, beginning point of 

bridgerail, end of slope Figure 4.3, page 4-5 
4. Variable steepness example: 

4:1 - 2:1 - 4:1 

(1) Inventory as two slopes · 
(2) Program uses average of beginning and ending 

slopes 
5. Example shown: 

Slope-ometer 

3.8:1 
3.0:1 

1. Explain that slopeometer should be used rather 
than estimating slope steepness 

Slope Direction (Column 63) 

1. Must be recorded 

2. Keys program to various subroutines (slope 
di rec ti on iame as used in roadway alignment) 

3. Code 1 - u_pward - positive 

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

5. Level terrain·, coded_ as positive slope with 
steepness 9.9:1 
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DIBTANCE D1 1COL8. ... 71 

MEASURED TD NIAAE9T FIJDT 

FROM HINGE POINT TD TDE ALONG IM.DPE FACE 
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SLOPE FACE EADIIION CODE 
1COL BBi 

DIXIE 1 8Llllff DR ND EAGIIDN 

CDDE R BE\l!RI EAD&ION 
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8ICOND SUR 1111 BACK SUR 

!COLS 89·781 

• aTEEPNEBa ICOLB 811-7111 
• ILOPE DIRl!CTIDN ICOL 711 

• DISTANCE Eh ICDLB 74·?7) 
• ILDPE FACI EFIQBION CODE ICDL 781 
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Distance D1 (Columns 64-67) 

1. Measured (estimated) at both ends of slope 

2. Columns 64-65 - beginning of slope 

3. Columns 66-67 - ending of slope 

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

Slope Face Erosion Code (Column 68) 

1. Code used to describe ro.ughness of s 1 ope 
surface 

2. Code 1 - slight or none 

3. Code 2•severe ruts 

4. Code 2 produces a severity index increase 
within the p.rograrn · 

Second Slope or, Back Slope (Columns 69-78) 

1. Similar infonnation as for front slopes 

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

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

4. Back slopes even beyond 30-ft must be recorded to 
compute severity index 
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De IS THE BACKBLOPE DR SECOND SLOPE 

LENGTH MEASURED ALONG THE IJLDPE FACE 

5-66 

t • DELETION 

Cm>E It - ADDITION Aa 8ffOM 
ll·CH.t.NGE 

5-67 

5-68 

Distance o2 (Columns 74-77) 

1. Define D2 from slide 

2. D2 must be specified to compute severity 
index (if beyond 30-ft, insert nominal 1o~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 
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THAT'S CMtPfEA 8 

5-69 

Cartoon 

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

2. The Improvement Form is discussed in Chapter 6 
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TITLE: ROADSIDE HAZARD IMPROVEMENT FORM 

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

PURPOSE OF PRESENTATION: 

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

TRAINING OBJECTIVES: 

The participant should be able to: 

1. Define the elements and terminology on the Roadside Hazard 
Improvement 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 · 

SPECIAL INSTRUCTIONS AND COMMENTS: 
1. Presentation Format: Lecture/slide presentation with step-by-step 

illustration of correct data requirements and entry methodology 
2. Instructor should permit and encourage questions from participants 

during and at the end of presentation 
3. Equipment Required: Two projectors 
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fDIIM 

6-1 

6-2 

. PGMIAT 

IDX 1 • IIIIIHIIIINCII AND CDaT INPDJIIUTICIN 
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Roadside Hazard Improvement Form (Title Sl1de) 

1. State chapter purpose. 

2. Chapter Purpose: To illustrate, through case 
examples, the proper technique to encode 
improvement alternatives for all 
classifications of applicable roadside 
hazards. 

Hazard Improvement Form 

1. leave on. screen 2 through discussion of 
slide 6-4. 

2. Mention that participants have a copy of this 
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 Fa.rm format . 

2. Discuss general contents of Boxes 1 through 5. 

3. Box 6 will be discussed late~ 

4. Each Box will be discussed in detail separately. 
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FOAM STAUCTUAI 

0 Af fMII flMaf Of tACINL
NKCATI. OAfA TO.,...._. 

6-4 

BOX 1 MUST SE COMPLETED 
FOR EACH IMPROVIEMENT 

COMPLETE ONE MORE LINE 

ENTER ZEROS IF NEC£88ARY 

6-5 

6-6 

(Screen 2) 

Form Structure 

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

2. Each line to be punched must have a check in 
the appropriate place so the keypuncher can be 
to see it more easily, 

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

Box 1 Must be Completed 

1. Advance screen 2 to slid.e 6-6 simultaneously. 

2. This box must be completed for each improvement 
alternative. 

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

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. 
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COLUMNI 1·t• IIIU•T •1: IOINTICAL TQ 1•1i 
ON THI HAZARD INYl!NTOAY l'ORM 
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6-8 

COST DATA -.a 111-40) 

fllRIT COIT CODL8 1 ... 114) 

REPAIR coat PEA 001.L ...... 
HAZARD ICOll ll•HI 
IMPAOVEMINT ICOLa H•HI 

NORMA\ MAINTENANCE .CD8T 
HAZAIID ICDLI ll•HI 
IMPADVEMINT, fCIRI 37·o1DJ 

6-9 

Improvem@nt ldent1f1cat1on and Co$t ~- Box l 

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

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

3. Use screen 2 to identify costs that must 
be specified. 

Improvement Alternative 

1. Maximum of four alternative solutions are 
avail ab le. for each hazard. 

2. Since there must always be at least one 
improvement for each hazard, column 18 is 
never blank (numbering used in program). 

3. Describe function of alternative numbering 
within program. 

4. Try as many alternative improvements as 
possible to let program evaluate best one. 

Cost Data 

1. All costs should be uniform throughout 
smallest geographic area {cite examples -
guardrail $6.00/ft, etc.). 

2. Mention that technique is available to update 
cos ts in program • 

3. Individual costs wilJ be defined in next 
few slides. 
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FIIBT COBT 

6-10 

REPAIR COSTS 

EXCLUDE VEHICLE REPAIR AND INJURY CC8T8 

ESTIMATE FDA HAZARD .vlJ NPAOVEMaff 

MAY BE ZERO COIT 

6-11 

MAINTENANCE COSTS 

MAY BE ZERO CDaT 

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. 

4. 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. 

4. Cite examples of zero costs. 

Maintenance Costs 

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.). 
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UPDATE CDDIB ICOL 711 

DNL Y DODE a IADDI 

CODI I ICHANGEI 

DAN H .. ED ON nil ..... ROVIIIINT ·CMti 

6-13 

- I·~ HAZARD lflflllDI ... ii 

6-15 

Update Codes 

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

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

3. Blank screen 2. 

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. Introductory slide to identify sub-elements 
within Box 2 

2. Each elem~nt will be discussed in detail 
in.subsequent slides 
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POINT HAZARD IMPAOVl!M!NTB 

811llPMFlf0 av CODI 1 • CGLUMfil 41 

6-16 

DEICRIPTOA CODES 

!ACH UTIIINATIV( CAIIIIIIII 

CM8 • cool •·• 

6-17 

GUARDRAIL PIIOTECTION 

LATERAL Off&U MUIT al IPIC11111!0 

1. COLUMNS 48•411 RIGHT. LEFT, M.N,I, 

2. COLUMNS 114·88 IF MIOIAN FAA 81011! 

CLUSTERS OF SIMILAR POIHT HAZAAOI MAY H 

PROTECTED BY IINGLE GUARDRAIL 

6-18 

Point Hazard Improvement -- Code 1 

1. Point hazard improvement signified by Code 1 
in column 41 

2. Only additional data required is applicable 
offset data. 

Descriptor Codes 

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

2. Codes are preprinted in columns but must 
be keypunched. 

3. Four subcodes for 11 remove 11 or 11 alleviateu 

Guardrail Protection 

1. Use of guardrail appears in other Boxes. 

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

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

4. Guardrail always part of a group. 

5. Single point hazards in close proximity may 
be protected by a single guardrail. 
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PROTECTION WITH CMB 

CMS MAY BE USED ON EITHER SIDE OF ROADWAY 

CMS IN MEDIAN - OFFSET NOT NEEDED 

CMS ON RIGHT - SPECIFY OFFSET 
ICOLS. 45-48) 

35' CMS ASSUMED IN PROCIRAM AT EACH 
ENO OF HAZARD 

6-20 

ATTENUATOR 

SPECIFY LENGTH, WIDTH, AND OFFSET 

CODE ONLY ONE ATTENUATOR & BINGLE COSTS 
IPADGAAM CHECKS FDA OTHER DIAECTIONI 

IF TWO ARE NEEDED, DATA REFLECTS 
OOUaLE C08T8 

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 slid~. 

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

3. Offset in median internally computed from 
hazard 1 ocation. 

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 side of system. 

3. Explain computer check for opposite direction 
impact and cost reflection • 

4. Blank screen 2 
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LONBITUJINAL HAZARD 
trAPRGV'EMENTB - BOX 3 

IC01.11 SI • COLUMN 4 'll 
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"INSYAU. GUAl!DiWL" DAYA 
ICOUJMNS 45-571 

6-24 

fi I Box 3 -~~ Longi turli nn 1 Hn1nrd rmrn-ovnmm1t.•; 
ll' 

! 
1. Project slide 6-23 on screen 1 

simultaneously 

Br·iefly reveiw contents and format of Box 2 
using screen 2 

longitudinal Hazard Improvements -- Box 3 

1. Improvements offered for 4 types of 
longitudinal hazards 

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

3 •. Each type has several ~ubcategories 

(1) Use screen 2 to illustrate subcategories 

11 Instan Guardrail 11 Data 

L This coding pertains ~ to installation of 
new guardrail where none existed before or 
where relocation 1s involved. 

2. Upgrading 'of existing guardrail is 
accomplished ffercntly, 
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GUARDRAIL tMP~OV/2Mt!NTS 

e AlTER1\IATIV€1) AVl.ill..ASLE u::aot!@ 1-l!l,, om.u_~ "1SJ 
FORexrsmoo~ 

LENGTH,..~~ ®HOATGN Ell"K"11Z! ~ro 
Ol'<SOTHS'>.'ml 

ALL COt.i:alNAT~ AVA!i.A$1.f. 
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L 

L 

2, 

3, 

s 

y ~ improvements made to 
sti guardrail (which is in itself 

na 1 hazard) . 

i t a°iternatives 

11 rigid 11 and "semi-rigid" 

Safety Standards II includes 
nor anchorage modifications 

acement. 

are necessary for 11 wi 
11 refocating 11 , 

ing 11 or 

1 

1. screen 2 to illustrate six alternatives 
i existing guardrail. 

2. scuss guardrail can be lengthened 
or shortene9 , 

10 



GUARDRAIL FACTS 

GUAl'IOAl\tt' 1, JILWAVS PART O.~ A GROUP 

8.IM!JVA.U.a:'.i~TO 
TI!lU\allaff1Di'll$ffl~ 

c.~trorn 
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APPROAGH AND Qii::(.tll4U!JTiNfl GUARDRAIL 

TO A BAtQGEl!jiUl A~E CONSIDERED 

AS PROTECTIOH ON CRITICAL SLOPES 

ANO AF;£ INCLUDED UNDER 

SLOPE IMPAOVEMENTS 
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GU.AAORAIL REMOVAL 

OilFtNmOio- R!lMDV!i: n,r AL Ul:.WTH 

CDDi ~ IN COLUMN 4~ 

NO LENGTH DATA AEGU!AEO 

6-30 

L 

2. 

3. 

on slide using examples 

are ic rules built into program 

careful in specifying guardrail 
ensure that hazards behind it are 

adequately improved 

is t 

ram 1 c reqt.ri rement and must 

and/or departing guardrail is 
under slope improvements -

and will be discussed 

L Total existing guardrail is assumed 

2. 1 of only portions is a~complished by 
shortening one of the ends or both ends· 
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UPGRAl)ING TO FULL 

SAFl:TV BT ANDA.ROB 

BE CERTAIN TO MAl(E NEEOEO ADJUSTMENTS 

IN LENGTH TO THE PRO?ER ENO I 
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WHEN DONE IN ADOIT~ TD IJPc:mADINII 

USE CODE I & 9811111' '"CHMIIIIE8"" 
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GUARDRAIL AT STRUCTURES 

ANCHOR AT BTRUC:TURE- CDOE S 

fREE ENO DNL V• CODE © 

6-33 

Upgradi to Ful 1 Safety Standards 

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

Gap Closure 

Two ways to accomplish 

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

3. When done alone - use code 2-3-4 

1 4. Both requ'ire 1 engtheni ng data 

Guardrail at Structures 

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

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

i-.------------d··Jl!~~~'="""-'=-o_,,,n......,=~=-·----~=------------
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DITCH tMPROVEMIEN'fS 
EROSION C~LS AND CONSfflUCTf!O 

CHANNELS FOR DRAiNM!i! tffl'r TuOS![ ~O 
BY THIE ENTI::RSe:C"ilOO OF TWO Sl(tj9fl".S 

6-34 

6-35 
(Screen 2) 

SLOPE lMPROVEWNTB 
(CODE 3 • COLUMN 4 1 l 

I!: ALTEANATIVE&· 

1. Ul"lE OO~All • 80)1 4 

e. l'U,TTEH GLOPE. BO~ a 

EVALUATE BOTH WITH C/!i: i:,AQGRAMI 

6-36 

Improvements 

L Define 11 ditch 11 as sho~m on slide 

2. Three ways to ·improve ditches 

(1) reshape (code 2-4-1) 

3. 

(2) replace wi storm drain (code 2-4-2) 
(3) protect with guardrail (code 2-4-3) 

(offset required here) 

Sl intersection 11 ditches 11 are improved as 
a ope 

Boxes 4 5 -- Slope Improvements 

L s l i 6 on screen l simultaneously 

2. leave slide 6-35 on screen 2 throughout 
subsequent slides 

Slope Improvements 

1. Two ways to improve slopes -- use slide 
6-35 on screen 2 to ·i 11 ustrate data entry 
spaces 

2. It is wise to use program to evaluate both 
alternatives. 

3, Discuss Box 4 elements in next few slides 
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SLOPE IMPROVEMENTS ~ GUARDRAIL 
max 41 

A!..TERMAVIVIW 

!~TAI.L OM l«J"i' &T A 11iAlDl3E 

tMITAU .. Al:JP~ACH OR DEPAATING 
G.RIOGERAIL 

INSTALL CONTINUOUS GUAADl'IAIL 
BETWEEN 9UCCE891VE 8R1DGE8 
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llilUA..~DRJ;'IIL NOT AT ~ 

CODE 1, CW..UOAN 42 

ldAV l!IE Ui'IB:D i'(ffl 11.0H:ill MTM 
OR Wl,'HOJT ;<;~y liMl:l.ffl:10 

RAIL PROTECT8 WHOU lmOOP 
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APPROACH OR DEPARTING BUAADF-lAIL 

GlUAAORAll PFiOTECT6 8LOPEI 

SLOPE MUST il!E tNCI.UOIED IN QAOUP 

MAY NIEi!iO "005'.W'I" IIILOA'.!: 

6-39 

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

ition 

2. offsets are required for first two 
options. 

3. Emphasize correct placement of data for 
columns 45-48 and 54-57 

Guardrail Not dge 

L 
isol 

installing guardrail to protect 
sl only (not at bridge) 

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

3. Grouping may contain point hazards. 

Approach or Departing Guardrail 

1. Code used Q.!!.lY for installing new approach 
or departing guardrail 

2. Point hazards may be existent in grouping, 

3: Use proper offset code columns depending on 
whether guardrail is an approach or departing 
"installation. 
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GUARDRAIL BETWEEN BRIDGES 

6-40 

SLOPE IMPROVEMENTS • Fl.ATTl:N BU1PE 
eox o 

MOUIRES FULL Oi:BC:R!PTION DI" 

a..GPi COHflGURATION Ai'TEA I~. 

6-41 

D1 AND D11 MUST H HTl"111TED 

6-42 

Guardrail Between Bridges 

lo Special code to permit closure of 
slopes between closely spaced bridges 

2o Improvement will also protect other hazards on 
s 'lopes " 

3. Treat each roadside separately. 

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

Slope Improvements -- Flatten Slope (Box 5) 

1. Slope description is necessary to compute 
hazard indices • 

2. Review definition of terms D0 , D1, etc. 

3. Briefly discuss elements of Box 5. 

Slope Improvement Facts 

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

2. Discuss other special rules as shown on slide. 

3. All spaces in Box 5 must be completed. 
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if ONt.V A POAl10N Of' 81.0Ri: 18 TO B1E 

FLAT'TI:NEO - SPa»'Y LEf\!GTH 

OTHERWISE LEAVE MiLEPOST SLAM( 
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NO IMPROVEMENT RECOM\liENOEO 
- BOX B ICOOE 4 - COLUMN 41J 

COOE 4 IS NOT "CATCH-ALL" COOi: 

CODE 4 W.UBT BIE UfJEO FOR HAZMIOC Gi<HINO 
GUARORAA. WHEN GUAFnmAlt. 00T ~liflDVEO 

corn: 4 MAY BE USf.O TO ENT!::A 0037!\Ct.E@IN Flt.E 
FOR INVENTORY 

6-44 

6-45 

al Slope attrninq 

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

2. If so, mileposts of ends of charged slope must 
be specified~ otherwise whole slope is 
assumed to be flattened, 

3. leave milepost blank if whole slope is 
flattened. 

No Improvement Recommended 

1. Code 4 should not be used merely because 
inventory personne 1 think alternative is 
not vi ab <le. 

2. Must be used for hazards behind a guardrail 
that is not removed. 

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

Card Type 

1. Card Type 2 code must be entered in Column 80 
of each applicable box 

2. Update coqe must also be entered in column 79 
on each improvement card 
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AT THIS POINT VOU HAVE ~ 

HOW TO COMPLETE THE HAZA§K) 

INVENTORY FORM AND THE KAZ.MD 

~ AlffiACTIOM: CAl!:F: !E~ 

VW 00 TW1: WORK • I !JET TD U?&~b D 
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Final Slide 

1. Participants have been shown how to use both 
the Inventory Form and Improvement Form. 

2. They will demonstrate their understanding in 
the subsequent workshop by coding case 
examples. 

6=17 



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 opportunity, 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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CASE EXAlll'I.ES 

7-1 

! ~rt~ j 
I I: I : Lr : 
; .,_+_.,. :1 

~IIIOICIO ... 
il:&: .... ...... 

POINT HI.ZARO IN MIEOIAN 

"'"-·-·-····'"''''' 

7-2 
(Screen 2) 

ALTERNATIVES 

7-3 

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. 

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

2. Discuss hazard situation and geometric 
1 ayout. 

Ref. Text, pp. 7-2 thru 7-8 

Discuss 4 alternatives. 

Remove Piers - Actually a 11 design 11 application or 
complete bridge reconstruction. 

Instructor will go through Alternative No. l in 
detail -- Inventory Form and 
Improvement Form in next few slides 
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INVENTORY INPUT BOX 2 

7-5 

INVENTOAY fNIIIUT 

7-6 

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 

hazard 
(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) All coded entries 

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

Emphasize: 

(1) Notes at bottom of form useful for reference 
later and clarification for other personnel 
in addition to structuring card completion. 
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IMPROVEMENT 

A1!F1.ACE P1EA8 WITH SIN3UH!PAN -

7-7 

7-8 

----------- -----. 

IMPROVEMENT INPUT 80)( 2 

7-9 

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

Box l must always be completed on each Form. 

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

Emphasize: 
(1) Check mark 
(2) Key (Blank Group No.), Alt. l, Col. 18 
(3) Col. 19-24: high cost of reconstructed 

bridge 
(4) Col. 75-28: 
(5) Col. 29-32: 
(6) Col. 33-36: 

to piers 

Zero cost, no damage 
Zero cost, piers removed 
Zero cost, no maintenance 

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

Improvement: Remove point hazard, use Box 2 

Emphasize: 
( l) 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 Completion. 
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· INVENTDAV -~T aox , . . ', . \ 

7-12 

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. 

Describe participant assignment and conditions: 

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

complete Inventory Form and Improvement 
Form ·1eaving Slide 7-11 on Screen 1 and 
Slide 7-2 on Screen 2. 

Instructor wi 11 illustrate proper coding of Case 
Example using Slide 7-2 on Screen 2 for ref
erence. 

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

for each hazard regardless of number of 
improvement alternatives evaluated. 
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IMPROVEMENT INPUT BOX , 

7-14 

7-15 

l, Box 2 -- Same as previously shown 

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

3. Hazard Forms would be completed only once 
regardless of number of improvement alter
natives to be evaluated. 

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

1. 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 par~icipants on their choice of 
costs. 

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

2~ Discuss each coded entry 

3. Emphasize: 
( l ) Check mark 
(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 · 
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7-17 
(Screen 2) 

CAIi Ii! IMPROVEMENT& 

t. UNAADI uc•TING GtiAIIDAAL AND 
INSTALL OOAIIDAM. c.. ,u lltll OIi _.,.. 

I. MMOW &LL HAZMIQa llCCP'T llt.DN 
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Introductory title slide to coding a group of 
hazards in median of controlled access highway 

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

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

Discuss hazard grouping identifying each of the 
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 

Possible alternatives that might be evaluated 
include: 

(1) Upgrade existing guardrail to full sa_fety 
standards and install new guardrail on far 
side of median, and 

(2) Remove all hazards except slopes. 

There are many more improvements that could be 
evaluated (Instructor cite various combinations). 
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Instructor state assignment for participants - code 
forms for the alternative shown here. 

(1) Upgrade existing guardrail (add 50 ft to 
beginning end). 

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

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

(4) Number Forms - 5 Inventory, 5 Improvement 
(5) Project Slide 7-20 on Screen l with Slide 

7-17 still on Screen 2. 

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

1. Screens land 2 present all necessary coding 
information for Inventory Forms - Instructor 
review briefly. 

2. Participants complete Inventory Forms and 
Improvement Forms for assignment '(allow 15 
minutes) then Instructor illustrates proper 
coding with subsequent slides, 

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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Inventory Form For Slope (Hazard 102) 

1. Discuss each coded entry and blanks.· 

2. Emphasize: 
(1) Same grouping number but different 

hazard number 
(2) Col. 32-35: sod slope 
(3) Median wtdth 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) 

l. Discuss each coded entry and blanks. 

2. Emphasize: 
(t) 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) 11 Key 11 elements 
(2) Col. 32-35: Code 10-01, Tabletop Inlet 
(3) Boxes 1 and 2 used, insert check mark 
(4) Coniplete inlet height only (Col. 73-75) 
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Inventory Form For Trees {Hazard 105) 

1. Discuss each coded entry and blanks. 

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

3. Use Boxes l and 2-insert check mark. 

Improvement Form For Existing Guardrail (Hazard 101) 

1. There must be one improvement form for each 
inventoried hazard even if the improvement 
alternative is a code 4--No Improvement. 

2. Discuss each coded entry in Boxes l 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. 

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

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

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

3. Emphasize II key'0 and update code . 
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Improvement Form - Trees (Hazard l 03) 

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

2. Discuss entries and blanks in Boxes 1 and 6. 

3. Emphasize 11 key 11 , check mark, and update 
code. 

4. Box 1, including costs,must be completed even 
with No Improvement code to provide total 
costs for group cost-effectiveness value. 

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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IMPROVEMENTS 

1, REMOVE OR RELOCATE SIGN 

I. tNBTALL auAADRM. 

I. INITAU. ATTENUATION 8YBT!M 
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A81111NMENT 

NIGTICT ININ WITH GUAIIDAAIL 

7-33 

Ref: Text, Figure 7.47, pg. 7-53 

Until now, we have been coding for controlled 
access highways,. This case example illustrates 
the? subtle differ;:ences in coding undivided high
way roadside obstacles. 

(Remove Slide 1-17 from Screen 2 and project Slide 
7-~ll on Screen 2 during introductory remarks.) 

1. Discuss hazard layout. 

2. Discuss haza-rd potential from both directions 
of travel on the 2-lane highway. 

Title - possible improvements that may be 
evaluated. 

Standard options available with analysis model. 

Assignment - Alternative 2 from Slide 7-32. 

"Install Guardrail at Sign" 

Instructions: Code both Inventory and Improvement 
Form for this alternative (1 of each) 
(allow 10 minutes for participants 
to complete Forms) 
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CASE4 
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7-36 

Inventory Form - Sign (Hazard 876} 

Using Slide 7-31 on Sersen 2 for reference, discuss 
~~tries and blanks in Boxes 1 and 2. 

Emphas ·; ze: 
(l} "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 

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 

{2} Check mark and upd~te code 

Case 4 -- Point Hazard on Slope 

Coding point hazards on the right s_ide 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. 
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A8811JNMENT 
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7-39 

Profile View of Hazard Situation 

Ref: Text, Figure 7.52, pg. 7-59 

l. 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 . 

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). 

Assignment: Code Inventory Forms and Improvement 
Forms for all hazards for Improvement 
Alternative No. 1 - "Rebuild Inlet 
and Leave Other Hazards Alone." 

7-14 

(4 Inventory Forms, 4 Improvement 
Forms) 

(Project Slide 7-40 on Screen 1 to 
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INVENTORY • F!AST SLOP£ C HAZ 245 I 

7-41 

7-42 

Plan View of Case 4 Hazard Situation 

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. 

Inventory Form - First Slope (Hazard 245) 

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 

01 distances for front and back slopes. 
(Box 4) 

Inventory Form - Utility Pole (Hazard 246) 

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

Emphasize: 
(1) Grouping number 
(2) Width and length of utility pole 

assumed to be. 1 ft 
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7-45 

Inventory Form -- Inlet (Hazard 247) 

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

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

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. 

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. 
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Improvement Form -- Utility Pole (Hazard 246) 

Same discussion as Slide J-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: 

1. To obtain experience, under actual highway operating conditions, in 
assessing the roadside situation to identify and c0de point hazards, 
longitudinal hazards and slope hazards individually and in groupings. 

2. To use the special equipment (distance measuring instrument, slopeometer, 
etc.) in a 11 real-world 11 environment. 

3. 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: 

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

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

3. Measure a slope steepness using the slopebmeter and define the beginning 
and ending mileposts of a slope by employing the methodology discussed in 
applicable lectures. 

4. 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 11 real-world 11 situation. 

2. 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 will 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 PRESffNTATION: 

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 sequential order, the process to build an initial file, 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 

9-1 



BUILDING AND UPDATING 

INVENTORY MASTERFILE 

{CHAPTER Bl 

8-1 

MASTER FllE CONCEPT 
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Title Slide: Building and Updating Inventory 
Master File 

1. 

2. 

State chapter objectives and training technique 
Chapter Purpose: 

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. 

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

Master File Concept 

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

' Master File Concept (continued) 

1. The accident information which is not obtained 
during the inventory process provides the 
necessary information to compute the CE/Accident 
Index. The incorporation of the accident 
information will be discussed in Chapter 9. 

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 
terms the concept and use of a master file. 
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Master File Types 

1. Four types of master files available 

2. Types 1 and 2 are 11 back-up 11 to Type 3 

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 

l. 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 
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M.iqrH~l.ic l.ipt• m· lli'.< 

1. Discuss s tor;age of inventory on magnetic file -
either tape or disk 

2. Ernphas i ze: 

(1) 

(2) 
( 3) 

(4) 

Reports can be run without re-calculating 
information 
Manual updating not possible 
Requires File Management Program (or File 
Building and Update Program) 
More flexible and responsive than card 
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. 

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

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

3. Mention: 
(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 
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Master File Record Key 
1. Review key with emphasis on need for proper file 

management and report generation. Review 
elements of key on slide. 

2. Emphasize: 
(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. 

1. · District number corresponding to the county 
number is automatically added by the system 
during transaction. 

2. Key is hierarchical - that is - it has order 

3. District is highest order to hierarchy for 
master file 

4. Understanding hierarchy concept is important 

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 is next (Approx. IO/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 line 

(continued on next page) 
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BASE DECK PREPARATION 
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KEYPUNCH INSTRUCTIONS 

Fat LN ON CARO TYPES 1 & 2 Al'QUREO 

IN:~~~~":' c::::t:::i~ARO TYPEB 1 & 21 

klY ~DON All CARO TYPES 

AU. ENTFIEB NUMERIC ICARD TYPES 1-ill 

FIEL08 MATCH THAO..IGH CCllUMN B!I ON CARO TYPE 1 

FIELDS MATCH THRO..IGl-1 COt.l.MN 81 ON CARO TYPE 2 
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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) Will discuss adaption to other states in 
Chapter 10. Refer to page 8-2 in text 
for discussion 

Base Deck Preparation 

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

2. Review key punching in general terms. 

Keypunch Instructions 

1. Reference Chapter 5 for detail discussion of 
. each entry 

2. Review items 1 thru 4 briefly 

3. Last three are of specific interest to 
keypunch operators in preparation of 11 program 
cards 11 and last two items are of interest to 
user when using Management Program 
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Data Card /\rranqement 
1. 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. 

2. 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 

3. 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. 

Job Control Language (JCL) 
1. 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 
normally handled by a technician. 

2. Mention: Both File Management and Report 
Generation Programs will have separate 
JCL 

Master File -- 11 Link Between Programs 11 

1. Master File is 11 link 11 between two programs. 

2. Discuss inputs and outputs in slide 8-18 (next). 
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Fllf MANAGEMENT PROGRAM 

INPUT 
ROAUSlllt HA/ARO INVI MTOAY fORM 

ROAUSIOE HAZARU IMPAO\IEMENT F.OAM 

ROADSIDE HAZARD OTHER FACTOAB INPUT 
FOAM 

ROAOSIOE HAZARD ACCIDENT INPUT FOAM 

HAZARD/IMPROVEMENT MASS COST t*oATE 
FORM 

8-18 

Fil.£ MANAGEMENT PR09RAM 

OUTPUT 

UPOATf TRIINSACllJN ll8l 

TRANSACTION ERROR MfS9AGl8 

COO(O INVENTORV OATA REPOl'IT 

COOEO !M>ROVEMFNT OAU, REPORT 
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MANAGEMENT REPORT PROGRAM 

INPUT 
MA9TEAFU 

BB.ECTIDN lfll!CIFICA TION FOAM 

80FIT, MPORT ANO PRNT LMT 
IPl:CIFCATION FOAM 
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File Management Program Input 

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

2. Discuss input sources as shown on slide, 

3. Mention: 

(1) Accident Input will be discussed in 
Chapter 9 

(2) Mass Cost will be discussed at end 
of this chapter. 

File Management Program Output 

1. Discuss output of File Management Program. 

2. Example reports will be shown later. 

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

4. Emphasize: Master File is output· 

Management Report Program Input 

1. Mention Input to Management Report Program. 

2. 

Detail will be discussed late~ 

Emphasize: 

9-8 

Master File from File Management 
Program is only input, except for 
report specification cards. 
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FILE MANAGEMENT PRoGRAM 

Management Report Program Output 

I. Reporting Specifications "echoes back 11 the 
selection & sorting parameters for reports 
printed. Identifies what information reports 
represent. 

2. ' 3-coded reports are the same as those produced 
for File Management Program 

3. Management Review and Hazard Location are 
de-coded abbreviated reports for administrator 1 s 
review. 

4. Error Messages are printed in reports and/or 
as special messages. 

File Management Program Flow Chart 

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

1. Discuss Data Flow of File Management Program 

2. Discuss through 11 Check Invaljd Transactions. 11 

{upper shaded portion) 

3. Emphasize: 

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

8-22 rejected in Preprocessor 

UPOATE CODES 

DELETE 

8-23 

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

Update Codes 

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

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

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

4. Detailed usage will be discussed in slides 
8-33 through 8-35 
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FILE MANAGEMENT PROGRAM 
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8-26 

Example -- Transaction Error Message 

1. Refer student to Table 8.1, List of Transaction 
Error Messages, for future reference (pages 8-9 
thru 8-10) 

2. 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 

2. 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) . 

2. Emphasize three components: 

(1) Error Messages 
(2) explanation 
(3) suggested correction 
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8-28 

8-29 

Example -- Coded Inventory Data Report 

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. Figure 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. 

Example -- Coded C/E Report 
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. 
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IRIIOII TYl'll 

THANUAC I ION 

!;(JI.INIY-R 

t.11.1.TCH...0 ov11 

DATA --!NV,r,IJO COOfl 

8-30 

FILE MANAGEMENT PROGRAM ERROR 
MESSAGES 

• TAANSACTIONB WITH EARORI ARI AIEJECTEO. 
EAAORB YlJlil.I IE COAAECTfQ ANO RE-INPUT 

o OAIA EAAQRB ARE HAGGED 

ERRORS MUST Bl CORRECTED WITH UPDATE 
lDElflE & A~·AOU ~ CHANOfJ 

BPECIAl CAUTION· IEARDA8 IN 11:CY ARE IAO II 

8-31 

ALE IJPD,\'IINB .. GENERAL 

KEY a UIID TO FN> OAT A 
W ALE TO • LPOATEO 

CMD TYPE • U11D TO IJBffFY &Pf.ClflC 
PCIATION Of FILI TO. I.POATEO 

l,IIOAT£ aJDE ...... T'tP£ Of t.PDATE 

8-32 

Error Typ('S 

1. Two types 

(1) Transaction Errors 

(2) Data Errors 

2. Discuss where an~ 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 
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UPDATE CODE TYPE 2 - "AOO" 

• USED TO BULO FILE 

• RECORD CAN BE AOOEO WITH 
CARO TYPE 1 ONLY 

• KEY Of OTHER DATA INPUT MUST 
MATCH KEY OF AN EXISTING 
RECORD 

• ENTIRE DATA ON FOAM ADDEO 

8-33 

UPDATE CODE TYPE 1 - "DELETE" 

• DELETES NMMATION 
INDIVIDUAL HAZAA08 
HAZARD r.ROUPINGS 

• IMPROVEMENT ALTERNATIVES CAN NOT BE 
OELETEO BY THEMSELVES 

• OTHER FACTOR CODES ANO ACCKll:NT 
INFORMATION CAN NOT BE DELETED 
INOIVIDUALL Y 

• KEY IOENTIFtES RECORDS TO BE DELETED 

8-34 

UPDATE CODE TYPE 3 - "CHANlE" 

MOOIFtES DATA IN FILE 

COMPt.ETE FOAM MUST BE COOED TO 
MODIFY PART tlf DATA ON FOAM 

kEY IJENTIAEB BPECIFtC Al:CCIAO TO 
B£ MCDFIED 

8-35 

Update Code Type 2 -- Add 

Ref. text page 8-22, section 8.5.2 

1. 11 Add 11 Update is not numbered 1 even though it 
is used first to 11 build 11 file 

2. Update Code N~mbering Sequence is: 

(1) DELETE 
(2) ADD 
(3) CHANGE 

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

2. Discuss how a group is deleted and a single 
hazard is deleted. 

Update Code Update Code Type 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 ooany 
one form must be re-input to change any one 
field. 

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

3. Discuss individual poi~ts on slide. 
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RESU. TS OF Ul'OATE PROCESS 

MOOlflCATION OF THE MASTER fllE 

RECALCULATNJN Of ALL COMPUTED VALUES 

PRINTING OF cooea REPORTS 
IOF RECORDS UPDATED ONL YI 

8-36 

Results of Update Process 

Ref. text page 8-23, section 8.5.5 

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

2. Discuss individual points on slide. 

Mass Cost Update 

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

MASS COST Ul'OATE area . 
PROVIDES FOR COST l.PDATE 

FOR INFLATION 

SPECIAL METHOD OF FILE MODIFICATION 

8-37 

C08T 1..PDATE MAY BE 

Ill GEOGAAPHIC ARtA 

"""" '"'"~ CONTl'IOL·IIECTKJN 

l~~.I.BE 0A OECflfAIIE 

8-38 

Cost Update 

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

2. Cost for specific type of hazard or for parti
cular improvement type may be adjusted. 

' 3. Percent may be positive or negative and must 
be coded. 
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8-39 
(Screen 2) 

COBT UPDATE AFFECTS: 

15 cmT IIALUES QN ~EMENT FOWi 
• HAZARD REPAIR COIT/COLLISION 
• HAZARD NOFIMAL MAINTENANCI (DT 
• FIRST COST OF IMPFIOVl:MENT 
• IMPAOVEMENT REPAIR CDBTICIIU..aDN 
• lliFADVEMENT NDRMAL MAlldlllUCI CD9T 

8-40 

MASS COST l.POA TE ALI.EB 

• MC..: TtMN CN. MA88 corn a.DA n: 
AU.OWED PEA fUII . 

• MAY NOT APPLY TO 8AMf. GEOORAPtc: ..... 
• CAN l!lt aAME TVN HAZAIIID OR ......... , 

8-41 

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 

Cost Update Affects: 

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

2. Cost Values are all input on Improvement Form 

Mass Cost Update Rules 

Ref. page 8-24, section 8.5.7 

1. Discuss rules shown on'slide 

2. More than·one cost change cannot be made 
to same geo~raphic area at one time 

3. Hazard type does not have to match improvement 
type on same card 
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REV1EW: 
IN\IENTOAY CAN BE THOUBMC>8 Of HAZAA09 

fllE MANAGEMENT & MANAGEMENT REPORT 
PROGRAMS ARE TQCN..8 

EACH AGENCY WILL OE\IELoP OWN TECHNIQUES 

FILE ADMINISTRATOR ACTIVITIES 
AECEI\IE INVENTORY FORMS 
8Ull0 FILE 
MANTAWFILE 
PAQOUCE REPORTS 

BUILD Fl..E IN REASONABLE BEIJMENTB 

DEVELOP MASTER LISTING FOR REFERENCE 

8-42 

CASE EXAMPt.ES 

8-43 

TRANSACTION ERROR 

2!55 lB_LA~G_[~!_-~_OUNT_! NUMBER ALL.OWABLE 

8-44 

Review 

Ref. text page 8-24, section 8.5.8 

1. Summarize and review chapter briefly using 
items on slide 

2. Emphasize importance of designating a file 
administrator 

Case Examples 

Title slide to introduce case examples for 
illustration purposes. 

Transaction Error 

1. Example situation of coding an erroneous county 
number on the Inventory Form 

2. Error wil' show in Transaction Preprocessor 
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8-45 
(Screen 2) 

8-46 
(Screen 2) 

1. COMIN!CT COUNTY NUMBER 

ON ~YfHTORY CARO 

2, RESUBMIT HAZARO ANO IMPROVEMENTS 

!USE UPDATE CODE 2 · AOOI 

8-47 

Transaction Preprocessor Error Printout 

1. Error shows that hazard was rejected 

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

Error Messages 

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

Correction 

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

2. Use update cod1:! 2 - "add" because hazard was 
not in file, nor was improvement information 
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TRANSACTION ERROR 

INVAliO l.DUNTY NUM8~R 

ON IMPROVEMENT FORM 

!COUNTY NUMBER 709 INPUTI 

8-48 

8-49 
(Screen 2) 

8-50 
(Screen 2) 

·---------------- ------·--·---·----
lrr1nsi1ction I rror 

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

2. Error will show up on transaction preprocessor 
report 

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 

Coded C/E Report Printout 

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

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

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

1. COFIFIECT COUNn' NUMBER 

ON IMPAOVEMINT CARO 

a. Rf~UIMIT tMPIICNl•ifT 

IUIE UPDATI CDDI a - CHANCll:I 

8-51 

FJELD OAT A INPUT ERROR 

•HAZARD lNVENTO!llfO ANO IVf'RO\IEMtNrs 

SPEClflEO WHEN HAZARD 18 lOCAUO 40 rn f 
FROM ROADWAY 

•HAZARDS LOCATED QflfATtR THAN 30 ff ET 

FROM ROADWAY IHOULn NOi llr INVfNTDAliCl 

fRROR WILL SHOW UP INVENTORY RfPORIII 

8-52 

8-53 
(Screen 2) 

Correction 

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

2. Use Update Code 3 - 11 change 11 

3. Blank screen 2 

Field Data Input Error Case Example 

1. Describe situation~· hazard greater than 30ft 
from roadiway edge is erroneously inven
toried 

2. E~ror message will be generated in the coded 
C/E report and other coded reports 

3. 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 

1. Error message shown on printout 

2. Error message will appear on all reports 

3. Error must be corrected 

4. Data are in file 
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CORRECTION 

PUNCH lt(Y Ofll l"'VQl"'VOl'IY CAl'IO 

WITH '"OlllU .. ICOOI H 

11 AOO 9.1.C~ Ottflllll HAZA"OS .. !MOUP 

8-54 

fl"IEUI DAT!l 1t•1n EAAOA 

WITH ""NO -..OVIMINT IIIIC~NOCD .. 
Ul ... 0 "'CHANIN·· ICOOI. II 

8-55 

8-56 
(Screen 2) 

Correction 

1. Delete group 

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

3. 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 guafdrail 

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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EXA~PLE 

AOD "OTHER F.t.CTORS" TO FILE 

1 ~ "OTMIII PACTOIII" DATA 

I UU UPDATI ODDI I .ADDI TO CARD TYPE I 

8-57 

8-58 
(Screen 2) 

8-59 
(Screen 2) 

Example -- Add "Other Factors" to File 

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

2. Completed Other Factors Form shown on next 
slide 

Other Factors Input Form 

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

2. Other Factors codes wi 11 show up on Coded C/E 
Report and on Management Reveiw Report 

Coded C/E Report Printout 

Ref. Figure 8.10, page 8-21, text 

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

2. Blank Screen 2 
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EXAMPLE 
MASS COST UPOA TE 

1 COBT CftANGES TO CULVERT 
HEADWALLS IN CONTROL SECTION 1511·0' 

& COST CHANQE8 TO IJUAAO .. Al. lMPflOV!MINT 
THROUQHOUT COUNTY 1110 

3 COST CHANGE& TO OUAAOflAIL IN CONTROL 
SECTION te3-e 

• COST CHANGH TO BIIIOGl!IH,IL 
IN CONTROL &HI 1 

8-60 

·~ :~r::: : ,: .~=:; :· ... 
, ..... ,.._.,. ..... ,.,,i 

8-61 

Example -- Mass Cost Update 

1. Mass Cost Update may be accomplished on a 
county, a control, a section 

2. Project slide 8-61 on screen 2 simultaneously 
to illustrate situation shown in slide 8-60 

Mass Cost Update Form -- E~ample 

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

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 prog~am · 

SPECIAL 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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GHAPHR g 

ACCIOENT DATA INCom,OAATION 

9-1 

ACCIDENT EIIPEAIUICI HRVEB AS THI TIIE··AfAKER 

9-2 

PURPOSE 

CIE IS BASED ON EXPECTED 

ACCIDENT EKPERIENCE 

PRIORITIES MUST CONSIDER ACTUAL 

ACCIDENT EXPERIENCE 

9-3 

Accident na til Incorporat·i on 

1. Accident experience is a basic indication of a 
malfunction of our system. 

2. This section details a methodology to incorporate 
the influence of accident experience in the 
decision-making process for prioritizing safety 
improvements 

When two improvement alternatives have the same 
C/E value: 

The improvement alternative that has the high 
accident experience should have the highest 
priority. 

Purpose 

Since C/E is based on expected accident experience, 
the management process must incorporate actual 
accident experience. In this session we consider 
how this has been accomplished. 
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---------'------------------·---------·--·--·-·-

SPOT IMPROVEMf:NT PRUGf.lAMS 

BANDAGE WHERE THE WOUND BLEEDS 

9-4 

C/E JS PREVENTIVE MEOll'.INE 

TO PREVENT UNNECESSARY IJLEEOING 

9-5 

THAT DOFS NOT MEAN WE NEGLECT 

9-6 

Spo I. I 111proVPlll<'rl I. flt'()(fr.1111•. 

1. Are essential to identifying problem locations 

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 hi story. 

Strongly Emphasize: 

1. High accident locations are not ignored 

2. C/E and spot improvement programs are 
compliment~ry systems. 
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CIE ACCll;1EN1' NIEX 

·-~[~~ 

9-7 

THE CONST ANTS 

c 1 · TO KEEP I BfTWUN O & 1000 

C:,, • TO KEEP NUMERATOR POSIT1VE 

c !.E. CIE MAY BE NEGATIVEI 

c 3 TO KE-EP DENOMINATOR POBITIVE 

9-8 

THE VALUE Of THE CONSTANTS 

c 1-o.032 

c 2 • 1001 

c3 • 1 

9-9 

~/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. C1 - C1 scale the value of I 
to keep it between O and 1000 

2. C2 - 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: 

C1 = 0.032 

C2 = 1001 

C3 = 1 
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THE BASIC EQUATION 

l~O.D3c! ICl_~•ID_D1l 
. OACl:+1 J 

I 1S DIMENSIONLFSS 

THF LOWER THE VALLI£ THf 
MORF EFFECTIVE IT IS 

9-10 

WHICH ACCIOENTS ? 

COLLISHJNS INVDLviNB AQA_DSIUf FIXED 08.J~CTS 

RAN • Off • THE" - ROAU ACClll[NTS 

VHl!t:!, ClVC.AflfFINflJ AC1:1tl£NT5 

9-11 

ACCNlENT FILE 

HAlARO AL:C!ll£N19 •lltt-m:tf STRUCK AN 

IN\lfNTORIHl tllll£U OBJfC:T 

9-12 

The Basic Equation 

The Equation shown is the C/E-/3.ccident Index 
Equation. The lower the value of I, the more 
desirable the alternative 

Which Accidents? 

Accidents that are included in the Gross Accident 
Cost (GACC) are: 

1. Accidents involving roadside fixed objects 

2. Ran-off-the-Road Accidents 

3. Vehicle overturned accidents 

Accident File 

The master accident data file includes two cl asses 
of accidents: · 

1. Hazard Accidents (those accidents involving 
inventoried obstacles) 

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

lOC.<ITION IHLll.ltU TO FIO.<IU IJ\IVf,.TOR'I' fllE 

INVENTOAY DATA 

9-13 

ACCIDENT INFORMATION INPUT 

USE "AOO" UPDATE CODE !CODE 21 

USE ROADSIDE HAZARD ACCIDENT INPUT FOAM 

ICAAOt'l'PE•l 

9-14 

9-15 

Accident Location 

Milepoint System: 

1. Accident location is related to inventory file 
by milepoint 

2. Location of Accidents by milepoint permits 
cross referencing with inventory file 

Accident Infonnation Input 

To input accident data, use: 

1. Roadside Hazard Accide!lt Input Form (Card Type 4) 

2. 11 Add 11 Update Code (Code 2) 

Roadside Hazard Accident Input Form 

1. Discuss elements of form 

2. Define terms in headings 

3. Cite examples of usage 
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HAZAIIDIIENTACATIONKEy !COLS 1·171 

9-16 

AOAOS10E ____ l 

AC~~::~o JINPUTS 
fDA"'.!_ __ 3 YEARS DAT A 

1 HAZAAll IOENTIFICATION KfV ! COLS 1 · 17 J 

2. ACCIDENTS INVOLVING HAZARDS t COlS 19- 36 l 

A fATALITlfS 

B INJUA!lS 

9-17 

INPUTS !CONT' DI 

3.RHAT!ll Al:CIDlNT!; 1 C:OLS 37 -54 l 

4. UPDATE COO! t COL 79 I 

5. Cl'\AO TYPE I COL 80) 

9-18 

Hazard Identification Key 

1. The Hazard Identification Key for the Data 
Input Form is the same as for all other 
forms 

2. Identification of hazard in inventory file 
by: 

(1) County 
(2) Control Number 
(3) Section Number 
(4) Group Number 
(5) Hazard Number 

Note: 

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

2. The data is stratified by fatalities, injuries 
and property damage only accidents 

Inputs: 

1. Hazard Identification key 

2. Accidents involving hazards 

Inputs Continued: 

3. Related Accidents 

(1) Fatalities - Code 2 
(2) Injury - Code 4 

4. Update Code 

5. Card Type 
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ACCIDENTS INVOLVING HAZARDS 

FATALS '"" " u 11111 ,1u 

INJURED '"" " u , .. , ""' 

POO <ou u u .,n, ., .. 

YEARLY COLUMNS NAMED ON FORM I 

9-19 

THE 3AD Yl!M • 1MI ..... 

~':.:='::.:=~ .. u··· t..::~r~ 
' 

9-20 

RELATED ACCIDENTS 

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 
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9-22 

CA~ fYPf tCDL HOI 

9-23 

.. ,;f'it""',.~ 

,,t' p,.\.."- l'~PECIAL INSTRUCTIONS 

&1.i.ftAOB ..... I.IPUIICNID 

-Clf·---· . ......--1'•_..• 

9-24 

Update Code (Co 1 umn 79) 

1. Code 2 for addition 

2. Code 3 for change 

Card Type (Column 80) 

All roadside accident cards have a Code 4 

Special Instructions 

1. Columns 19-34 must not be blank: These columns 
can contain any numeric data including zero 

2. Accident data must be input for each obstacle. 
If no data a-re input, the C/E-Acci dent Index can 
not be computed 
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SPECIAL INSTRUCTIONS !CONT'D! 

IF NO UPOAtE FOR A HAZARD. CE/ACCIDENT 
MIEX WM.L BE BLANK 

............ ~ ..... ---

9-25 

--ICONT'OJ --_ .. _ --... --

9-26 

CIE ACCIDENT INDEX IS USED TO DECIDE 

BETWEEN TWO SNtt..AA CIE VALUES 

ANOTHER tODL 

9-27 

Special Instructions (Continued) 

1. If I exceeds 999.999 an* will be printed. 

2. If I is less than 0.001 a zero will be printed. 

Special Instructions (Continued) 

The Report Type 03 ( coded CE report) prints out 
the accident data input in column 19-54. 

Emphasize: 

The C/E-Accident Index does not substitute for 
C/E but rather is a complementary tool to assist 
in prioritizing alternatives with relatively 
equal C/E values. 
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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 accomplish 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 question• 

during and at the end of this presentation. Questions can be expected to be 
very specific 11 how 11 questions regarding individual state practices. (Therefor1 
knowledne of the comouter oroaram loqic is essential) 
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r------------------.r-----------------------;...... ___ _ 

10-1 

-----.. 
......... _.._.._ -----

10-2 

THE PROCEDURE IS NOT CAR'4D 
N SlONE 

so:,.":"'~ ... 

- ~~1---~-

10-3 

!HIP Slid1•: l1rntP1hH'P /\d,1pi,1l.io11 lor l111llivid11,1I 
Stilt.es 

Purpose: (1) To define procedural elements that 
may require modification for 
application in other states 

{i) To deftne potential modifications 

Emphasize: 

(1) NCHRP inte~t 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 
unique to Texas and may not fit other states 
exactly. 

Procedure is not carved in stone! 
Emphasize: 
( 1) 

(2) 

Certain modifications can be made to existing 
program easily; others may involve complex 
internal changes. 
User must decide what modifications must 
be made. 
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E~DATA 

MOOEL USES TANGENT OAT A 

DATA fOR OTi-tER AOADWAVB DE8IRA8lf 

tPROORAM CHANOf 

10-5 

10-6 

Possible Modifications 

Basically there are two methods to modify the 
implementation: 

(1) Chanqe 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 a 11 typ1~s of 
roadsides - this would entail program change by 
addition of data tableaus. 

(These data are not currently available.) 

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. 
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AOCNTlON OF cooee 

UST fll..L Y FIELD TRIED 

NEW 1-i"ZAROS ANO IMPRO\fEMENTII 

• fOTALLY NEW COOEB 

"" e 8UB·CATEGOOY Df CUMlalff CODfll 

J.F ADO 8EvEAITY NJ:CC!. I 

10-7 

CHANGING THE KEY 

. ~·cc@ 

BlWARf. (Y" CHA~S 
TO f IH5T 17 CQ.tJMN~ 

10-8 

COUNTY CHANGES 

PROGRAM ACt:OMMOPAT!li o!'~!!l COUNl!~S 

CROSS RHfRtNCtO 8Y I\I.JM8ER & NAIM 

10-9 

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 11 key". 

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 
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CONTROL SECTION 

WAYS·ARCJUl'<I IT 

................. .. ~ ........ 

10-10 

, \ ·. \ \ I : / / 
NO TWO GROUPING NUMBERS 

CAN BE THE BANE I ,· , 

I ' I I ' \ 

10-ll 

HAZAAO NUM8EA 

NO TWO HAZARD M.WIIERB 

CAN BE THE SAPtE I 

10-12 

l:011 I ro I '." '< I i 011 

(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 

(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. 
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<IIFCffl1DID-lf'08l8Y8TEM 

---. ~ SY'flTEM NEEDED _ _,,,. 

10-13 

DE81(3N STANDARDS 

TEXAS DE8'0N 8TANOARDS Bl.LT IIIITO PROGRAM 

e\JSE AB 19 0A IN&EAT OTHfA llU,tiiADAAll 
OHIGH 8l.l.NO,UI08 

10-14 

FIELD DATA INPUT FORMS 
HAZARDS AN(! tMPIIOVe:NlNT5 1'11t:LD TtSTl:D 

FOfl TWO .V£ARS 

(._ .. ; HAVE to Uf'ACMS( 
·.tt· .. ,~ ...... ., 

l 

10-15 

Mi IP l'o·. I 

(1) If routes do not contain "in-field" milepost 
markers, a "dummy" milepost system must be 
devised and cross referenced to known fixed 
locations in the field. 

(2) Known points should be fairly closely spaced 
so that the odometer can be re-initialized 
frequently. 

Design Standards 
(1) Program includes Texas design standards for 

guardrail. 

(2) Other states may incorporate own guardrail 
specifications; however 11 safety treated" with 
one treatment is essentially same as another 
treatment and severity indices would probably 
be very similar. 

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 11 trick 11 

the computer by coding a slightly different 
hazard using an existing code. 
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CAUTION I 

i!EWARE OF COMPUTER 
ANALYSIS PROGRAM CtWG:S 

10-16 

10-17 

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. 

Management Programs 
(1) The management programs are developed using 

fairly standard selection/sorting techniques 
and probably wil 1 not require much changing. 

(2) Hiearchy of select and/or sort should be 
well understood prior to making modifications. 
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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 

2. To denDnstrate, through case examples, the application of the Management 
Report Program toward developing a safety priority program 

TRAINING OBJECTIVES: 

The participant should be able to: 

1. Define technical terminology presented during the session 

2. Identify the types of reports that can be generated, select the reports 
that will provide specific information for program needs 

3. Code appropriate input forms to generate reports to present information 
required 

SPECIAL INSTRUCTIONS ANO COMMENTS: 
1. Presentation Format: Lecture/slide presentation in which Instructor illus

trates detailed input requirements to generate specific types of reports 
(case examples) 

2. Two projectors required 
3. The material presented is extremely technical and Instructor should encourag1 

participant questions to ensure understanding of input requirements. 
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MANAGfMENT RE"'ORT PROGRAM 

!CHAPTER 111 

11-1 

11-2 

'11 .If 
! . I i. i""'.I 

11-3 

Management Report Program (Title Slide) 

1. State session objectives and training 
technique 

2. 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 pr'iority 
program. 

Management Report Program Concept 

1. Briefly review concept of Management Report 
Program presented in Chapter 8. 

2. Reiterate (1) Input to Management Report Program. 
is master file and report 
specifications. 

(2) Outout is 3 coded and 2 de-coded 
rep6rts + reporting specifications. 

Sort, Report and Print Limit Specification Form 

1. Two Forms (4 card types) are used to provide 
Reporting Specifications. 

2. 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. 
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11-4 
(Screen 2) 

11-5 

11-6 
(Screen 2) 

Selection Specification Form 

1. Describe general contents of form 

2. Use to discuss flow chart on slide 11-5 (next) 
on screen 1 

Flow Chart 
1. Discuss General Process of Management Report 

Program (Ref. Text page 11-1, Section II.I.I) 
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 will not be shown. 

3. Change screen 2 to slide 11-6 when beginning 
discussion of Sort of Hazards 

4. Emphasize: Management Report Program does not 
modify Master File (refer to directio 
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 
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11-7 

11-8 
(Screen 2) 

11,..9 

Reports 

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) 
wi 11 be reviewed before discussing program in 
detail 

3. Slide 11-8 on Screen 2 is example of Report 
Specifications Listing 

Note: Reports are not listed on slide in report 
number order 

Example: Reportihg Specifications 

1. Review report using slide to illustrate location 

2. Points to discuss: 

(1) 
(2) 

(3) 

11 Echo 11 of input 
Provides the only definition to selection 
criteria cif Reports produced in that run 
Values shown printed at bottom qf the 
report provide record of cost values, 
interest and life used in program to 
produce C/E and C/E accident Index values. 

Example: Management Review Report 
1. Review Report 

(Ref. Fig. 11.4, page 11-19 in Text) 
2. Points to discuss: 

(I) It is a decoded r2port 
(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 
to study text example to be certain they can 
relate output to input. 
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11-10 

EXAMPLE USES Of REPORT CAPA81i.lTY: 

.............................. _... .... ..... -....... 

11-11 

INFORMATION 8ElECTION 

11-12 

Example: Hazard Location Report 

1. Review Report 

(Ref. Fig. 11.5 page 11-20 in Text) 
2. Points to discuss: 

(1) Same as Slide 11-9 

Example Uses of Report Capability 

1. Discuss briefly example uses of report 
capability 
(Ref. page 11-5, first paragraph in text) 

2. Cite examples for each point on slide 

3. Details of 11 how 11 wi 11 be discussed 1 ater in 
course. 

Information Selection 

1. Brief discussion of Information Selection 
factors 

2. Add to list - User Needs and imagination 
(Ref. page 11-5 second paragraph in text.) 

3. Use slide 11-8 on Screen 2 to illustrate 
example selection. (Discuss each selection 
card and arrangement) 
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Information Sortinq 

l. Brief di:,<,U:,r.ion Pl J11fPn11,1fion '.,ortinq 

INfOAMAT•ON-TING (Ref. page 11-5 thrid paragraph in text.) 
• Al.LOW• AMAHCllfMENT IN SPECIFIC i 

OIIIDfJI FOR PAINTINO 

• ALLOWI SORTING 8Y 1~ FIHOS 

lUICEPT HAZARD NUMBER ANO 

• BOME BOAT FIELDS R~QUtRE'tJ 

11-13 

INFORMATION REPORTING: 

AlltWI lllUTtU Ot •~I I> I IIHITI 

,u11tHU IIUIIUIIUI WILL 111111 lfPIIII IIUII 

tnU Tl•II 111 01 •UI II "DII 

11-14 

PRINT LIMIT CAPABILITY 

11-15 

2. Give examples from text 
Use Slide 11-8 on Screen 2 for one example 
to i 11 ustrate 

3. "How" will be discussed later in session in 
case exampl'es 

Information Reporting 

1. Brief discussion of Information Reporting 
(Ref. page 11-5 third paragraph in text) 

2. Give example from text of need for different 
reports for varied information 

3. "How" wi 11 be discussed 1 ater in session in 
case examples 

Print Limit Capability 

1. Brief discussion of Print Limit Capability 
(Ref. page 22-5 fourth paragraph in text). 

2. Give example from text of limiting alternatives 
printed because of limit of money. 

3. 11 How 11 is s imp 1 e and can be exp 1 ai ned here or 
later - slide illustrating input shown later in 
session. 
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SEUCTIDN CRITERIA 

11-16 

11-17 
(Screen 2) 

SELECTION PR0CeBS RULES 

t 11 All VALUES BABEO ON M.!MfRIC CXMPAf8:JN 

121 ALL CC1MPARl80N8 BASED ON A880LUTE VAl.lA:8 
(SIGNS ARE CON8!0£Ai'Ol 

131 LIMJTS N'UT ON SELECTION SPECIFICATION FOAM 
MI.JBT cc,i:aBPONO EXACTLY WITH VALUES 

IN MASTER FILE 

11-18 

Selection Criteria 

1. 

2. 

Define Selection Capability: 

11 The selection capability allows examination of 
a field of related information and comparison 
of limits input on Selection Specification Form 11 

(Screen 2 slide 11-17) 

Mention Key word & define (discussed on Slide 
11-22) 

3. Indicate on form (Screen 2) where limits are 
input. 

Selection Specification Form 

1. Use to discuss Selection capability 

(1) Redefine column headings 
(2) Define limits -- upper and lower 
(3) Cite examples where limits would 

apply 

Selection Process Rules 

(Ref; page 11-6 Section 11.2.2 items 1-3 in text) 

1. Discuss each point on slide 

2. Example: Milepost 2.324 is reviewed by 
computer merely as 2324, decimals 
are not contafoed in file 

3. Emphasize point (3) on slide 
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SELECTIOI\I FU.ES ICONT'OI 

!4J DATA fOR CDMPLfH GROUf> PR!NTEO 

ALL IMPROVEMtNTS P~llNHO 

!Bl IF IMPROVEMENT INFORMATION SELECTED 
• ONLY IMPHOVEMENT AL HANA T!VE 

PAINTED 

11-19 

SELECTlON Fl.LES (CONT'OJ 

1151 SELECTION flElDS REPRESENTING A RANGE 

Of VALUES ~QUIAE SPEC.AL HANDLING 

11-20 

MUL TIPI..E SELECTION CARDS / REQUfST· 

11-21 

Continue discussion of Selection Process Rules: 

(Ref. page 11-6 Section 11.2.2 Items 4-6 in text) 

1. All information to support C/E value is printed 

2. All hazards for a group are printed but only 
improvement alternative is selected 

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. 11 0R 11 Rule 

2. 11 AND 11 Rule 

3. Rules 1 & 2 apply 

Note: Maximum Selection cards with Duplicate 
Keywords/run = 20 is arbitrary 1 imit and 
can be changed. 
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SELECTION FJELD· KEYWORD 

11-22 

11-23 

SELECTION ll ... TS: 

LOWER LIMIT INPUT IN CDll..lMNB 10- 17 WITH 
8IGN IN CCX..UMN 9 

LIPPER LIMIT INPUT IN COLUMH8 11rlt8 WITH 
8IGN IN CCX..UMN 1B 

RANOE OF VAUJE8 

ENTER NaHT .IJITIFIEO 

MUST ~ TAALINO ZEAOEI 

11-24 

Selection Field - Keyword 

(Ref. page 11-7 Section 11.2.2.2 in text) 

1. Discuss rules on s 1 i de 

2. Use Slide 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 

Example: Definition of Selection Fields 

1. Review Definition of Se1ection Fields table 
(Ref. Table 11.1 page 11-8 thru 11-11 in text) 

2. Points to discuss: 
(1) 
(2) 

(3) 

(4) 

(5) 

( 6) 

Keyword 
Field width (discussed under selection 
limits) 
Number of Implied decimals (discussed under 
11 Limits 11 ) 

Input type - card type where information in 
field comes from 
Input columns - card columns information is 
input in. (Items 4 & 5 allow cross-reference 
with card input to see if selection on field 
is provided) 
Definition of terms 

Selection Limits 

1. Discuss rules of Selection Limits on slide 
(Ref. page 11-7 Section 11.2.2.3 in text) 

2. Emphasize:. Importance of trailing zeroes and 
implied decimals 

3. Give examples from text· 
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Multiple Defined Fields 

1. Define terms 

...._TlPlE_,,,..,.DII (Ref. page 11.12 Section 11.2.2.4 in text) 
uAMPu , - ...,.YN • CARO TYPE 11- COUMt•• =-=· CARO fYPE I!•~ 

EXAMflU Ii!· Ol81BEG · CARO TYPE It 
· COLUMNS C!l-46 
0IST1EN0• CARD TYPE 2 
-COLUMMl47-48 
D1811!8EQ·CaRIJTVPE 2 
· i;OUMia114·1Mi 
Ul8T21NP • CARD TVPT Ii! 

COll.WNB 1111-!17 
Ol81ANCI UIRT ,eui. 0!81 tiNO, 
m!Hl7RFG&.lllln>n.au 

11-25 

CAIE"IEXAMPLE 1 

8B.£CT M.l OROI .. QI' HAZAAD8 CONT.....a 
CULVERT 1-1:AOWALLR WITHIN 3 FOOT 
OfROAOWAV, 

DNUI 1!90. 

11-26 

11-27 
(Scn~1·n ?) 

2. Review examples on slide and discuss 

3. Define what is meant byrelated information 
(i.e. offset distance for point hazard and 
slope hazard) 

Instructional Note: 

(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 

2. When problem is defined advance Screen 2 to 
slide 11-27 

3. Leave 11-26 on Screen 1 

Selection Specification Form - Case 1 

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 complete, both screens should be advanced 
and screen 2 should be blank· 
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CASE EXAMPLE 2 

SELECT ALL GROUPS OF HAZARDS 

ON CONTROLLED ACCESS HlGHWAYB 

WrTH 10 OR MORE FATALITIES IN THE 
PAST J YEARS 

11-28 

11-29 
(Screen 2) 

CASE EXAMPLE 3 

WITH FIRIIT coa, OF -OVFlr,ilEP,ll Of LESO 
THAP,1 ,2000 , 

00 '-OT IPIICLUOE GUAfEAAll. IW'ROVEWNTB 
ON THE FACE OF IIAIOOERAll.8 

11-30 

Case Example 2 

(Ref. page 11-13 Case Example 2 in text) 

1. Discuss case example 

When problem is defined advance Screen 2 to 
slide 11-29 leaving slide 11-28 on Screen 1 

Selection Specification Form - Case 2 

1. Review input required to select hazards 
required using this slide 

2. Point out: 1. Use of upper limit 

2. Upper limit of 999 total 
fatalities 

When complete both screens should be advanced and 
screen 2 should be blank 

Case Example 3 

(Ref. page 11-13 Case Example 3 in text) 

1. Discuss selection situation 

When problem is defined advance Screen 2 to 
s 1 i de 11-31 1 eavi ng 11-30 on Screen 1 
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11-31 
(Screen 2) 

INFORMATION fORTING 

11-32 

11-33 
(Screen 2) 

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) 

When complete, both screens should be advanced 

Information Sorting (Title Slide) 

1. Introductory slide for subsequent slides 

Sort, Report and Print· Limit Specification Form 

1. Use slide for discussion of info~mation sorting-
illustrating where specific input is coded. 
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SEQUENCE OF SORT PROCESS 

11! CAA09 4GCfPTfO IN INPUT OAOHI 

141 OAOER Of BOJH Of 8£CONO CARO OllfRl,IINUl 

181 AECOAOB WITH OUPllCAH VAilUIB SORTlO 

UNT1l .IINOHUR OlJPllCAH DftECTfO 

11-34 

NOAMALL Y NOT Aov1aA1u TO BORT 

'""' BY flHO WITH FEW DUPLICATE \IALUEI 

11-35 

BOAT RELO 8P£ClflCATICIN8 

~ ..... II ..... Oil' • CHARACHRS 

• M09T cc»M:1D1 WITH IIHECTIOl,I FlllD 

• lllTWQIIOII ,.., 8[ IIPELlEO DACH V 

Al GIVEN • lEllT 
• -.n un-..... TIFIID IN COL.__.. HI --• •·a•· • •,r• WllT IN COL.Ul#d 10 

........ ORO( ...... IIQAT 

11-36 

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: 

3. 

County, Control-Section & C/E Value 

Emphasize: Next sort specification in sequence 
is not used until duplicate value is found 
in field being sorted. 

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. 

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 
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11-37 

-- KEYwaADII A!IE DIFFERENT 

FQA -T AND ~ PROCESS ' 

11, ..... ..,_ 

11-38 

REGlUIREO SORT INPUT 

111 COH-IEC 

121 GROUP 

131 IMP Al TNO 

141 HAZARD OR DF8£TAOR 

11-39 

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 
(2) Input card type and columns 

(Allows cross-reference with card input 
to see if sort on field is provided) 

(3) Definition 

1. Discuss Sort Fields that are different than 
Selection 

(Ref. page 11-14 Section 11.3.2 in text) 

2. Define Offset Order (first time mentioned) 

(1) BEGMP - Lowest 
(2) ENDMP - milepost in selection 
(3) OFSETDR - not in selection 

Required Sort Input 

1. Discuss required sort input. Explain why sort 
is set up in this way 

(Ref. page 11-14 section 11.3.2.1) 

2. Emphasize: These so~t specifications are 
required to insure that a group will not be 
printed out of order 
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-----------

CA8EE~1: 

BOAT AU. 8AOUP9 CF HAZARDB IN CIRCIEA 9Y 

CONTROL-SECTION 

11-40 

11-41 

CASE~e: 
SORT All GAICIIJFW OF HAZAADe IN OAOER BY 

HIGHWAY CUBIFicATICN 

HIGHWAY CE8IGNA TICIN 

CWNTY 

C/E • ACCIDENT NlEX 

11-'42 

Case Example 1 

(Ref. page 11-14 Case Example 1 in text) 

(1) Discuss case situation 

When problem is defined advance screen 2 

Sort, Report and Print Limit Case 1 

1. Review input required to sort hazards in order 
specified on slide 11-40 

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 

When problem is defined, advance screen 2. 
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· 11-43 
(Screen 2) 

BOAT fi,., Iii' ..N.P8 OF HAZARDI IN THE CRa 
THE INV!NTa:IY WAS TA.KEN 

nl"~mi~a, 
Ill 1111.ECTION OF DIRECTION OIi 

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 

2. Emphasize: (1) Inclusion of required sort 
parameters 

( 2) Use of Off set order instead of 
Hazard 

When complete, both screens should be advanced 
and screen 2 should be blank 

Case Example 3 

(Ref. page 11-15 Case Example 3 in text) 

1. Describe sort requirements 

When problem is defined, advance Screen 2 

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. 

2. Point out: (1) Selection on direction 01 
required to select hazards 
inventoried in direction of 
mileposts. 

(2) Sorting on Beginning Milepost 
(BEGMP) with 11 A11 sort. 

When complete advance screen 2 to review other runs 
input 

12-16 · 



i------------ ·--.v---------------···--------------, 

11-46 
(Screen 2) 

MANAGEMENT REPORT PURPOSE 

• ALLOWS SELECTION OF REllUIREO REPORT 

•RESTRICT OUTPUT IF REQUIRED 

11-47 

:·'J~~,~~t' 
'i 

11-48 
(Screen 2) 

Case 2 -- Second Run 

1. Review input required to sort hazards in 
descending order by milepo~t. 

2. Point out: (1) 

(2) 

Selection on direction 02 
required to select hazards 
inventoried. in opposite 
directicn to mileposts 
Sorting on Ending Milepost 
(ENDMP) with 11 D" sort. 

When complete advance both screens - screen 2 should 
be blank 

Title Slide for Management Report Capability 

Report Specification Portion of Form 

1. Use slide to discuss Management Report 
Capability 

2. Explain input & give rules 

(Ref. page 11-15 Section 11.4.2 in text) 

3. More lines of input are provided on form than 
currently needed to allow for anticipated 
expansion on number of reports. 
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C11 COOED NIIENTDR'I' DATA AP'ORT 

131 COOEOCIIIIB'CIRT 

11-49 

11-50 

M.L Fl:LD6 ARE ~EXCEPT 

COLL.Me 10-11 a tlHII m aacn:. 
"""""""""""' 

COUMNl8&8QN~ 

'"""""""''"'-~=c:;r ...... 

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 
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--·--------- --·--------------------------~ 

KIYl'UNCH NITAUCTIONB ICCINT'DI 

ND ENT-9 AI.L0W£D .. IIHADED ARIAi 

AI.L PAE•COOliO ENlAlfll lritUBT 8( ~0 

SEtECTIOfrll 8PfClf1CATIOt:I Cl,AOI 
OPolLV "+" OA • .._., .6ll0W{O 1H co..• .• & t• 
("-t••111 A881J,,_EDIF UH IILANKI 

SOAT SPEClflCATIOIN CAIID 
0Nt. Y .. A" OR "D" ALLOWED Ito! CCL t0 

11-52 

DAT,.CMD~ 

·-----• - • ,.._. • "Ol,-TIOH 
mi eaucna ,. .... w11.t .... ,.-ClOllf'l.lUR 

• .-UT • ~ 0, .... llllJUt,AllHV 

11-53 

DAT A CARO AAAANOl:Mf:NT ICONT'DJ 

11-54 

Keypunch Instructions (continued) 

(Ref. page 11-17 Section 11.5. 1 & 2 in text) 

1. Review points on s 1 i de briefly 

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 (continued) 

(Ref. page 11-17 sections 11.5.3 & 4 in text) 

1. Complete discussion of points regarding report 
specification cards and print-limit specification 
cards 

12-19 



----------·----------------------·--------------, 

REVIEW 

PURPOSE Of INVENTORY IS TO PROVIDE 
FILE OF INFORMATION 

•MANAGEMENT REPORT PROGRAM 

ALLOWS REPORTING BElECTEO INFORMUION 

•USE WILL Of.PENO ON EXPERTISE ANO IMAGINATION 

•MAY REQUIRE SOME MANUAL TABULATION 

11-55 

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 
Roadside Safety Improvement Program. If 
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 

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 
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TITLE: WORKSHOP NO. 2 -- PREPARATION OF FIELD DATA FOR COMPUTER ANALYSIS 

PRESENTATION TIME: 1 hour 

PURPOSE OF WORKSHOP: 

To provide an opportuni t.v, 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 11 hands-on 11 experience in personally reviewing data 
input in card format, arrangi n_g 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 rectify errors~ 

3. Submit a correctly prepared card deck for computer input. 

SPECIAL INSTRUCTIONS ANIJ COMMENTS: 

1. No slides used. 

2. Participant's keypunched card deck from field activity m~st be 
available for this workshop. 
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TITLE: WORKSHOP NO. 3 -- INSPECTION OF COMPUTER OUTPUT AND CORRECTION OF ERRORS 

WORKSHOP TIME: 1 hour 

PURPOSE OF WOR~SHOP: 

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 
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CHAPTER 1R 

ROADSIDE SAFETY 
IJ.FROVEMENT F'ftlJGR4M 

12-1 

INITlAL STEP$ 

«-JCT---

12-2 

12-3 

Roadside Safety Improvement Program (Title Slide) 

1. State presentation purposes 

2. Purpose: 

(1) To demonstrate, using case examples, the 
process of developing a safety priority 
program 

Initial Steps 

Review Program Purpose: 

1. Conduct inventory to identify and locate 
each roadside hazard. 

2. Recommend improvement alternatives for each 
hazard and groups of hazards. 

Improvements may be: 
1. Removal 
2. Rel oca ti on 
3. Reduce impact severity by: 

(1) Installing breakaway devices 
(2) Guardrail end treatment 
(3) Flatten roadside slopes 

4. Protect driver from obstacles that cannot 
be removed by using: 
(1) Impact attenuation devices 
(2) Vehicle redirection devices 

5. Other types of improvements such as geometrics or 
delineation are not considered in program. 
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C/E VALUES 

12-4 

PRIORITY LISTING 
DEVELOPMENT 

12-5 

12-6 

Selecting Feasible Safety Improvement Projects 
Evaluate improvements using computerized C/E model 
by: 

1. Building and maintaining masterfile of inventory 
and improvement data 

2. Using capabilities of management report program 
to produce lists of projects considering: 
(1) C/E Values 
(2) C/E-Accident Indices 
(3) Cost of projects 
(4) Budget constraints 
(5) Combination of above 

Priority Listing Development 

1. Priority listing of projects may be produced by 
ranking improvements in order of ascending C/E 
Values 

2. If accident data is available, rank by ascending 
C/E-Accident Indices 

3. Other ways are possible 

Gui des 

1. Remember that C/E Values and C/E-Accident 
Indices: 

(1) Are relative values 
(2) Used as guides to help establish priorities 
(3) Should never override engineering judgement 
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TYPES OF PRO.EC1W 

STATE FOACal 

"""""'"' 

12-7 

BTA11!l'OIICll!l'IIIJ9:nl 

12-8 

12-9 

Types of Pro.i ec ts 

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 Projects 

1. Relatively small in scale and cost 

2. Integrated into routine maintenance 

3. Example projects: 

(1) 

(2) 

Removal of unneeded guardrail, storage 
in maintenance yard, reinstallation where 
needed, repair of damaged sections, 
upgrade end treatments 
Use 11waste 11 material from construction or 
maintenance to flatten slopes 

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 
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CASE EXAMPLES 

12-10 

CASE 1 - GUARINIAII. 

CJ£ VAWE BELOW 100 

12-11 

12-12 

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 ~mprovements which are: 

1. Cost effective, C/E Value~ 100 

2. In close proximity to each other 

3. May be done by State Forces 

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 -99,999,999 to+ 100 
(5) Note: IMDESC 2-3-2-0 may select guardrail 

to be added 
Eliminate manually from output 

,..___ ______________ ___..._ __ _ 
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INSTALL GUARDRAIL 

• COUNTY 

• CONTROL-SECTION 

12-14 

12-15 

·----·-----·-------·--·--·---------, 
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 

4. Reports: No. 03(Coded C/E Report) not 
requested 

5. Print Limit: All data in file wi11 be printed 

Install Guardrail 

1. Generate report which 1 i sts guardrail 
installed 

2. Sorted by county and control-section 

3. Same order 
be removed 

as report listing guardrail 

Selection Specification Form 

Describe selection specification: 

Note: 

1. Only District 11 data selected 
2. Counties 003 through 228 selected 
3. IMPDESC: 2-2-1-3 

2-2-2-1 
2-2-2-3 

15-6 

2-3-3-0 through 2-3-6-0 
2-4-3-0 

to be 

to 



·----~---------,..----------·----------, 

12-16 

INSTALL GUARDRAIL 

• COUNTY 

• C/E VALUE 

12-17 

12-18 

Sort, Report and Print Limit Speci fi cation Form 

1. Define example entries 

2. Sort, report and print limit specifications 
same as previous report for guardrail remova 1 

Install Guardrail 

1. Generate report which list guardrail to be 
installed 

2. Sorted by: County 
C/E Value 

Selection Specification Form 

1. Define example entries 

2. Selection specification same as for previous 
report for guardrail to be installed 
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·--· / ·-··--·-···-·-··-·---------, 

·---·-r Slo. rt. Report and IPri nt Lin.it Speci fi cation Form 

~ Sort Specification by County 

12-19 

CASE 2 - 8LOPE FLAT1"ENfNG 

THE MlNAOEMENT REPORT 1DENT1f1H LOCATIQN8 

WHEAE FLATTENING SLOPEG 18 COfT-EFFl!C'f1VE. 

LAA&E QUANTITIES OF EARTH AAE RECOVEA!D 

IN NORMAL MAINTENANCE ~"ATIDNB. 

12-20 

atCI ALTERNATIVE: 

-..CT ILOPEII TO WHICH .. FLATTEN SLOPE" 

IIIIIAOVEMl!NT WAS RECOMMENDED. 

12-21 

2. C/EValue 
(required sort) 

3. Report, Print Limit Specifications same 
as discussed before 

Case 2 - Slope Flattening 

1. Inventory indentifies steep, unsafe slopes 

2. Desirable to alleviate slope hazards by 
utilizing 11waste 11 di rt from construction or 
maintenance activitie~ 

3. Management Report Program list slopes where 
11waste 11 may be used to flatten slopes 

4. State forces project 

One Alternative (statement) 

One alternative would be to sele~t all slopes 
to which a "flatten slope" improvement was 
recommended. 
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12-23 

ANOTHER ALTERNATIVE : 

.lECT All FILL 8LCIPE8. 

12-24 

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) 

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 

4. IMPALTS - all 

' Another Alternative 

1. Previous selection specification retrieves 
only slopes that were recnmmended to be flattened 

2. Guardrail improvement and 11 Np Improvement 
Recommended" were not selected 

3. Many negati_ve front slopes· can be flattened 
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12-25 

12-26 

CASE 3 HAZARD I IMPROVEMENT 

I.Ill Of MANAOE'Ml!HT Al!POAT PM:IORIU.t 
TO COMBINE SAfEYV IMPROVEM!NTM 

CON.IDUIATIONG : 

1.otaT 

9.CII VALUH 

12-27 

--·--·-------------. 
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 

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 

Case 3 is an example of letting a contract with 
which roadside obstacle removal projects are combined 
and consider: 

1. Cost 

2. C/E Va 1 ues 

3. C/E-Accident Indices 

4. Type of improvements 
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COMBINING SIMILAR IMPROVEMENTS 

MAY PRODUCE OEBIRABLE ECONIJMjEB 

OF SCALE. 

12-28 

RANGE Of C/E VALUE 
MUST ALBO BE CDNSIDEAEO 

,.._, 
AV1 a.&.VPT HEADWALLS IN A TWO MN..E SECTION 

WffH A WIDE AAHBE Of C/E YALUIEB MIGHT 
II NCLUOEO IN A IIINGLE CONTRACT 

12-29 

- --- VALUE B ta,t. 

12-30 

------------·--------·----------. 
Note: 

1. First Cost on improvement form is based upon 
removing or alleviating hazard on an individual 
basis. 

2. Combining similar improvements which are adjacent 
to each other produces lower unit cost. 

3. Use update program to compute new C/E Values 
from the lower unit ccst. 

Range of C/E Values Must Also Be Considered 

1. Group together projects with range of C/E Values, 
similar type, adjacent to each other 

2. Example of five culvert headwalls along two mile 
section 

3. Might be better to extend all headwalls under 
on contract 

4. C/E Values average or balance out 

5. Lower unit cost may be obtained by letting five 
culverts to contract rather than just one or 
two culvert improvements 

Emphasize: 

1. Similar comments for Slide 11-29 apply to 
C/E-Accident Index 

2. Accidents tend to 11 overpower 11 C/E Values to 
rank higher in the priority list than those 
with no accidents 
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CABE 4 

COMBINING ROADBIOE SAFETY 'ffll&1llllllllr 
WITH OTHER PAOJECTI 

APPl.y ENGINEERING JUDGMENT ... -

ROADSIDE HAZARDS WITH CCINllllialf 
CONSTRUCTION PROJECTS. 

12-31 

CULVERT EXTENSIONS 

cru.o 
• COMSlNEO WITH A CONCUAAENT 

CIJNCMTE STRUCTUAI: 0A PAVINO ..ot. 

PROBABLY SHOULD NOT 

BE COMBINED WITH AIN'l'HAl T OVl!ALAY JOI. 

12-32 

SUMMARY 

ROADslOE HAZARD INVENTtRY IWJliRAM 
PRODUCES A DATA FIU CP-

• ALL ROAOStOE HAZ ..... 

• PAOP08ED IMPA0\1£1aff8 
• CIE OF IMPROVEMENT Al.._._ 
e C/E ACCIDENT INDICEI, 

• OTHER PERTINENT NCllall,-

12-33 

Case 4 

1. Combining roaaside 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 

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 combined with an as~halt 
project 

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 
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SUMMARY ICDNT'DI ---FLEXIBILITY lD EXTRACT DATA 
TO MEET MANAGER'S N~DB 

THE MORE COMPlETE THE OAU Flt.E 

THE •ETTER THE IAIIETY DECl8ION9 WILL BE I 

12-34 

··-·-- ·----·--·----·-····--···· .. ·-············----------, 
Summary 

1. Management pr,ogram prov·i des capability to 
select and sort the data from the file 

2. Program is flexible, to be able to meet 
managers' needs · 

3. Good data, including all hazards inventoried 
with several improvements for each hazard, 
will enhance manager's capability to l)lake 
decisions when developing safety programs. 

!========-=====#==============-'.:,-:::.-=-=============---~ 
Summary 

Uses of program is limited only by: 
._.,; ICNT"DI 

_,. __ _ 
-- 1. User's imagination 

-IMlmlN.YIIY: 

• KNOWLfDII DIii , ... PROGIAAM 
2. Knowledge of program 

• DEDICATIDfll TO" 

AOAD81DI IAFETY IMPRDVIIIPIT 3. Dedication to roadside safety improvements 

12-35 
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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 
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CHAPTER 13 

13-1 

ROADSIDE HAZARD IMPlmVlllliNT 

PROGRAM IMPLEMENTED 

THAOUBHOUT TEXAS 

FOR TWO YEAAI 

13-2 

ALL 28 S.D.H.P.T. DISTRICTS HAVE 

INVENTORIED MANY MILES OF ROADWAY 

13-3 

1. Define session objectives. 

2. 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. 

History of Roadside Safety Improvement Program 

1. Program has been underway in Texas for 2 years 
by SDHPT. 

2. Procedure developed as. a cooperative effort 
of SDHPT and TTI. 

3. Program was designed to meet the policies 
and needs of the Texas SDHPT. 

Extent of Implementation of Program in Texas 

1. All 26 districts have inventoried many miles 
of roadway in Texas. · 

2. All mileage in some of the districts has been 
complelely inventoried. 

3. Some districts have inventoried only some 
roadway mileage. 
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EXPERIENCE TO DATE HAS CONCERNED 

DEVELOPMENT OF THE OAT A FILE --

THE MANAGEMENT PROGRAMS 

WERE DEVELOPED ON THIS PROJECT. 

13-4 

A COMPREHENSIVE TRAINING PROGRAM 

WAS USED TO PREPARE DISTRICT 

PERSONNEL IN THE USE 

OF THE TECHNIQUE. 

13-5 

EWJHAetB OF TRAtNINQ COURSE 

BENEFITS OF THE PROClRAM 

"HANOS • ON" EXPERIENCE ml !NVENTOJIYING 

SECTIONS OF ROADWAY 

INVENTORY WITHOUT WSTAUCTOA GUIDANCE --, 
13-6 

1. Experience to date in Texas has been with 
development of the data file . . roadway 
inventory 

2. Programs for data management and safety 
improvement were developed as part of this 
contract and have not been implemented state
wide. 

3. One district has thoroughly checked management 
programs during development. 

1. A comprehensive training program was developed 
to prepare district personnel. 

2. The program stressed: 

(1) "Sales Promotion" to management personnel 

(2) Advantages of safety programming 

(3) Funding sources 

(4) Importance of safety prioritizing system 
from standpoint of Tort Claims defense 

Emphasize: 

(1) The training course provides an 
opportunity for the participants to 
gain experience in inventorying roadways. 

(2) Inventorying roadway without proper 
guidance and instruction will result 
in numerous errors. 
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TRAINING NEW TEAM WMIERI 

Vil AL TO 8UCCE8B 

OF INVENTORY TRAINING PACJGIIMji 

FIELD OIIIAVATION 

13-7 

BUAVEV CREW SIZE 

1, TWO• MMI 'NlMl,caMIIIM LDCATIONI 

................ - ......... 

13-8 

TRAINING CDURIIE A TTENOEE8 

l'IOA0610fHAJ' ... AtllNVU;lfOl'IYfl ... 

DIDTAH:TIIJilfl!¥MVll""ll

ABB1 OlaJAICJIND-1:A 

OU:/.Hl1CTCONIIRUcT1t»ll!NDMIJI 

Ol6TRICTIIU1INUNANCEl'~I· 

DIHTIIICT:nM••tef-~ 

13-9 

1. 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. High volume urban areas: 

.3 member crew was optimum with one member 
from design, one from maintenance, and one 
from traffic 

2. Rural areas: 

1. 

2 member team was satisfactory for rural 
areas 

Personnel changes require: 

(1) Program orientation 
(2) field observation 
( 3) Supervision 

2. Thorough training is considered vital to 
continuity and accuracy of data. . 
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WHEN A DELAY OCCURS 

BETWEEN 
TRAINING 

AND 
INVENTORY, 

RETRAINING IS REQUIRED I 

13-10 

INVENTORY PRlOAITY 

NON·II\IHRSlAH CONTROLLED it,CCflll AOADWAYI 

IOION-CO ... ffWLUO •ccu• AOAOW .. YS 

IN EACH CASE, PRIORITY 18 

f'ROM HIGlHEST TO LOWEST AOT 

13-11 

NO ROADWAY WITH AN AOT 

BELOW 1000 WAS INVENTORIED 

13-12 

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. 

1. Inventory Priority (Texas) 

(1) Non-Interstate controlled access roadways 
(2) Non-controlled access roadways 
(3) Interstate highways 

2. Note: 

( 1) 

(2) 

Priority is from highest to lowest ADT 
in a 11 cases. 
Interstates are inventoried last because 
they are built with higher safety 
standards .. 

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 analysis model is highly dependent on 
ADT, and ADT's less than 1000 produced high 
cost-effectiveness indices. 

,.__ __________ ...A..---------------------·-~·--·-
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NO PRIORITIES PLACED ON HAZARD TYPE. 

INVENTORY ALL HAZARDS 

13-13 

INVENTORY VEH4CLE A HAZARD 

OUIDfLtNEB 

13-14 

E XPEOIENCY TECHNIQUES 

PREPARE INVOHORY "NO IMPROVEMENT FORMil 

OURING UNFAVORABLE WEATHER 

COOROINAH INVENTORY ANO KEYPUNCH T.1.81(8 

13-15 

Emphasize: 

Inventory all hazards . to build 
master file. 

Note: Instructor should mention that a master 
file has other uses maintenance, 
budgeting, etc. 

1. Stress the importance of crew safety. 

2. Mention the following as guidelines: 

(1) 
(2) 

( 3) 

(4) 

Stay on shoulder - never stop. 
The inventory vehicle shou_ld be 
visible to oncoming traffic-use 
rotating roof lights and caution flags. 
Inventory during off-peak when traffic 
volumes are low. 
Crew safety is dependent on the attitude 
and awareness of the driving public and 
the crew members. 

Ways of decreasing inventory time: 

1. 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. 

2. Coordinate inventory and keypunch tasks to 
reduce errors and speed up process, 
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DATA t.flOATING 
~~TA MUST BE Uf'OlT£0 

!!DIE. llllPflCM::MENTS AA£ ALSO HAZARDS 
(IUT REDUCED SEVERITY) 

13-16 

INVENTORY COSTS 

13-17 

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 - guardrail is 
an example 

Inventory Costs 

1. Inventory is a labor-intensive process. 

2. Use the highest level of subprofessional 
personnel available. . Texas uses engineering 
technicians. 

3. Maintenance foreman and resident engineers 
are ideal for inventory but were considered 
too costly. 

4. Texas Districts are now averaging approximately 
$21.25 per lane-mile for inventory. 
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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 repo~t, 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. 

SPECIAL INSTRUCTIONS AND COMMENTS: 
1. Computer listing of the prepared data file must be made available to each 

team for this workshop. 
2. No slides are used. 
3. 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: 

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. Critical1y evaluate and challenge other team presentations in a udebate 11 

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 sufllllllar~zing 
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. 

18-1 



COURSE CRITIQUE 

The subject training course was developed, by contract, to be presented 

only one time to Federal Highway Administration 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 11 pilot 11 presentation to which there would be no 

subsequent courses in which improvements could be made and evaluated, the 

Atlanta course offered the only source of participant 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, on a rank scale as. shown in Exhibit l, "Evaluation Fonn." The 

evaluation fonns 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 1s Manual. 
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EVALUATION FORM 

A TRAINING COURSE 

ON HIGHWAY SAFETY IMPROVEMENT PROGRAMMING 

Your Job Title: 

Your Work Responsibility: 

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: 

7 Excellent 
6 Very Good (Well above average) 
5 Good (Above average) 
4 Average (Acceptable) 
3 Below Average 
2 Well Below Average (Needs some improvement) 
1 Poor (Requires substantial revision) 

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 
material. 

B. OVERALL COURSE EVALUATION 

1. Please rate the overall value and significance of the 
course to you. l 2 3 4 5 6 7 

Comment: 

(continued on reverse side) 



2. Have the stated objectives of the course been reasonably 
accomplished in the available time? 

Yes No 

3. The length of the course was: 

Much Too Long 

__ Very Short 

Too Long About Right 

4. What additional TOPICS should be covered? 

5. Should some topics be reduced or eliminated? 

Yes 

Explain: 

No 

Short 

6. For meeting the needs of the safety program manager, the 
level of technical detail was: 

Far Too Detailed 

A Little General 

Comment: 

Too Detailed 

Too General 

About Right 

7. What constructive suggestions would you offer for 
improvement of similar workshops? Please be as specific 
as possible, 



COURSE FORM 

r.r..i r.r..i r.r..i 
(.'.J (.'.J (.'.J 

~ ~ ~ 
r.r..i E-< r.r..i E-< r.r..i E-< 
> z ~ z > z 
<I'. r.r..i r.r..i r.r..i r.r..i <I'. P-'l r.r..i 

(.'.J ....:I (.'.J ,...:i CJ ,...:i 

:s: <I'. ,...:i :s: <I'. ,...:i :s: <I'. ,...:i 
p:; 0 p:; p r.r..i p:; 0 p:; 0 r.r..i p:; 0 p:; p r.r..i 
0 ....:I r.r..i 0 u 0 ,...:i r.r..i 0 u 0 ,...:i [; 0 u 
0 r.r..i > 0 >< 0 r.r..i > 0 >< 0 r.r..i 0 >< 
p., '° <I'. (.'.J r.r..i p., ~ <I'. (.'.J r.r..i p., ~ <I'. (.'.J r.r..i 

2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

MATERIAL PRESENT AT ION VISUAL AIDS 

SESSION l - INTRODUCTION AND CONCEPT OF COST EFFECTIVENESS 
l 2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 2 - NCHRP 148 CONCEPTUAL MODEL 
1 2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 3 - TEXAS COST-EFFECTIVENESS ANALYSIS PROCEDURE DEVELOPMENT 
l 2 3 4 5 6 7 1 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 4 - APPLICATION OF PROCEDURE 

1 2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 5' 6 - ROADSIDE HAZARD INVENTORY 
1 2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 7 - ROADSIDE HAZARD IMPROVEMENT FORM 
1 2 3 4 5 6 7 l 2 3 4 5 6 7 l 2 3 4 5 6 7 

SESSION 8 - ENCODING OF CASE EXAMPLES (WORKSHOP ACTIVITY) 
l 2 3 4 5 6 7 l 2 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 
l 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

SESSION 13 - ACCIDENT DATA INCORPORTATION 
l 2 3 4 s 6. 7 1 2 3 4 s 6 7 1 2 3 4 5 6 7 

SESSION 14 - PROCEDURE ADAPTATION FOR INDIVIDUAL STATES 
1 2 3 4 5 6 7 1 z 3 4 s 6 7 l 2 3 4 s 6 7 

SESSION 15, 16 - MANAGEMENT PROGRAMS 
1 2 3 4 5 6 7 l 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 1 2 3 4 s 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 1 2 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 6 7 

SESSION 21, 22, 23 - DEVELOPMENT OF SAFETY PROGRAM (WORKSHOP ACTIVITY) 

l 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 
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