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fOR[WOIV 

Highway officials at the federal, ~late, and local levels arP faced w1tn the 
continuing t<1sk of asses,illlJ lne potent1,1l s3fety impacts of proposed 
programs, policie;;, ancl alternative:, HJ the curn;Lruct1on and maintenance of tt1e 
hHJhway systems. In order lo ensure ll,at their decis1,ins are proper and in the 
most cost-effective manner possible, it 1~ imµerat1ve that they be provided 
with tne necessary supporl1ng data to conGuct Lhe appropriate safety analysis 
from the 1dent1f1rat1un of problem~,, caw;al factors, and cuunter,neasures to the 
evaluation of tile pffect1veness of ~he cou11ler1new:;ure:3. 

This report pr1:1,ent:; tlie result,:, of a -;tudy thc1l: 

1. l\ssesfled the appl1catJility and u'_il1ty of existrng larye national datci 
bw,es to htyhway safety analysis fr0t11 U1e c;lar1dpo1nt of nmA; 

2. Developed alternatives tl1dl 111ay enl1ance lne ,1ppiic1-Jb1l1 1 y and ut.llily of 
these data bases; and 

~. EvBluaterl the recomrnt;11ded allf"rnat 1vt:s. 

lt1e study results are 1ntendeJ fur cun:;1derat1nn in efforts lo improve I.he 
capal.Jility and uld1Latinn of existing data baGes qr1d to ofter ;:i lrns1s fur 
1rnµrovementr; in ongoing and future dat;i collection efforts r,u as to oetter 
sf'rve the 1nt0rmation needs 1n highway safety ar,a,yse!S, 

H11s report 1s being dist ributec1 to P.Rch r<:>q1on, ct1v1s1on, ar,d Statr~ highway 

agency. 

Stan!P)' fJ. Hyinqton, Director 
Oft li'e of Safety and Traffic Uperat10ns RuD 
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This t1ocument 1s d:sseminated under the sponsorship of the Depa,tment of 
Transportation in the interest of 1nfur1nat1on exch1mge. The United States 
Covernment assume<; no liahility fo,' its content or use thereof. 

lhe contents of this report reflect the views of the contractor, who is 
responsible fur the facts and the accuracy of the data presented herein. The 
contents do not neces3anly reflect U1e official policy of the Department of 
Transportation. 

This report does not constitute a standard, specification, or regulation. 
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Trademarks or manufacturers' names appear herein only because they are 
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The objectives of this study are to: (1) Assess the app 11 cabi 11 ty and 

utility of existing large natfi.>nal data bases to hfghway safety analy~.1s from the 
!tandpofnt of FHWA; (2) · Develop alternatives that 1111y enhance the applicability and 
utility of these data basesi ;ind (3) Evaluate the recomiended alter-natives. The 
study results are intended for consideration in efforts to improve th~ capability and 
utilization of existing data bases an.I to offer a basts for improveMnts in ongoing 
and future data collection efforts so as to better serve the inforatton needs in 
hilt'WIIY safety analyses. 

\,\ Existing/1 data bases were identified and grouped into seven categories 
according to a categorization scheae. Seven data bases, one for each category, were 
then selected for study. The various c0111pOnents of highway safety analysis, as used 
in this study, are defined an1:I characterized. The app11cab111ty and utility of these 
selected data bases for usEi in highway safety analysis were evaluated based on 
available docu.ntatfon. Co·nceptual alternatives that would improve or enhance the 
capabilftfes and utility of existing data blises to better serve the 1nforation needs 
of highway safety analysis wre developed. These identified alternatives were 
studied and analyzed for their f eH i b11 i ty and practicality and appropriate 
recoaendations were •de. -....__ 
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CHAPTER 1. INTRODUCTIOII AID RESEARCH APPROACH 

1.1 Introduction 

Highway officials at the Federal. Stite. and local level 
are faced with the continuing task of assessing the potential 
safety impacts of proposed programs, policies, and alternatives 
in the construction and maintenance of the highway system. In 
order to ensure that their decisions are proper and made in the 
11ost cost-effective manner possible, 1t ts imperative that they 
be provided wfth the necessary supporting data to conduct the 
appropriate safety analyses, from the identification of proble■ s. 
causal factors, ·and countermeasures to the eva1uation of tbe 
effectf veness as well as the unintended effects of the counter-
11easures. 

Various data bases (banks) have been created and are 
maintained at the Federal, State, and local level for a variety 
of reasons. Some of the data bases are intended for record­
keepfng purposes with no consideration given to analysis require­
ments. Others are designed for a specific purpose and are of 
1 ittle use elsewhere. There is a definite need for a critical 
review of these existing data bases in thefr ability to meet the 
fnfor•atfon needs of hfghwoy safety analyses. 

1.2 Study ObJecttves and Scope 

The specific objectives and scope of work for this study 
are as follows: 

• Assess the utility of large data bases, fn their 
present for■, in monitoring the safety i11plications of 
highway programs. policies, or alternativ,s at both the 
system-wide level and the site-specific level. 

• Develop alternatives involving co■btnatfons of eitfst1ng 
data resources and/or ■odifications of these existing 
data syste■ s that wil 1 increase their value in the 
analysis of highway safety issues. 

• Define clearly the advantages and li ■ its of selected 
large data bases fn their existing forms and 1n the 
proposed alternate for■s for highway safety analysts 
purposes at both syste■ -wtde and site-specific levels. 

The study results are intended for consideration in an effort to 
t ■ prove the capabtlfty and ut111zation of extsttng data bas•s and 
to offer a basts for t ■ prove ■ent of ongoing and future data 
collection efforts so as to better serve the infor■atton needs 1n 
highway safety analyses. 
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1.3 Research Approach 

The scope of this study 1 nvol ved a study of the utility of 
existing data resources in the evaluation of highway safety 
probl e11s. Highway safety. as used 1n this study, refers to those 
traffic safety areas which, at the national level I are of prime 
concern to the Federal Highway Administration (FHWA) as opposed 
to the National Highway Traffic Safety Administration (NHTSA). 
The emphasis was on large data bases that are national in scope 
and are intended for general purposes. 

A review was conducted of existing data bases. Seven data 
bases were selected for study. The applicability and utility of 
these selected data bases for use in highway safety analysis in 
9eneral, and the Resurfacing, Restoration an<:I Rehabilitation 
{RRR) program in particular, were evaluated using ava;lable 
documentation. 

Conceptual alternatives that would improve or enhance the 
capabi11tie~ and utility of existing data bases to better serve 
the information needs of highway safety analysis were developed. 
These identified alternatives were studied and analyzed for their 
feasibility and practicality and appropriate recommendations were 
made. 

Highway safety analyses, as used in this study, are 
defined in Chapter II, followed by a presentation on the process 
used to identify and select existing data bases for review and 
analysts. The criteria used for evaluating the selected data 
bases and the evaluation results are summarized 1n Chapter III. 
The conceptual alternatives identified, together with assessments 
on their feasibil fty and practicality, are described in Chapter 
IV. Finally, conclusions of the study and recommendations are 
presented in Chapter V. 

2 



Z.1 

CHAPTER II. IDENTIFICATION AID SELECTION OF EIISTII& 
DATA BASES FOR REVIEW AND ANALYSIS 

Highway Safety Analysts 

Prior to discussions on the identification. selection. and 
evaluation of the existing data base~, it is necessary to first 
define the various components of highway safety analysis that are 
of interest to the Federal High,oy Administration (FHWA.). A 
characterization scheme for highway safety analysis is shown in 
figure 1. 

For the purpose of this study, highway safety analysis can 
be categorized as either analysis or implementation. Analysis 
refers to the use of the data bases to address problems and 
questions from the standpoint of research and development, 
evaluation. and analysis. Implementation. on the other hand. 1s 
related to the development of warranting criteria and project 
selection based upon the warrants. 

Assessment of the data bases is strictly from the analysis 
standpoint and excludes implementation. First, the development of 
warranting criteria does not necessarily make use of the data 
bases directly, but rather uses the results from the analysis as 
an input. which mutt then be balanced against political and 
econo ■ ic constraints. Project selection is almost exclusively 
carried out at the State and local levels while the data bases of 
interest to this study are at the national level. 

As shown in figure 1, highway safety analysis can be 
characterized by four factors: 

(1) Type of Analysis 

Problem Identification 
Cross-Sectional Evaluation 
Longitudinal Evaluation 

(2) Unit of Analysis 

Location 
Accident 

(3) Purpose 

Problem ldenttficat1on - System-Wide vs. 
Sf te-Specific 

Cross-Sectional Evaluation - Co■parattve Evaluation 
vs. Relationship/Predictive Modeling 

Longttudtnal Evaluation - Evaluation 
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(4) Specificity 

Highway 
Accident 

There are three basic types of analysis that art commonly 
used in highway safety analysis: 

(l) Problem identification. The determination of whether 
a safety problem exists and the extent of the 
problem. 

( 2) Cross-sectional evaluation. 
effects or relationships of 
accidents using information 
ti11e. 

The evaluation of the 
various factors to 
from a given point in 

(3) Longitudinal evaluation. The evaluation of the effect 
of a given treatment (e.g., a countermeasure or a 
modification to i highway/environmental factor) on 
accidents at different points in time. 

Each of these three types of analysts ts further characterized by 
the unit of analysts, purpose, and specificity. 

The unit of analysis can be either a location or an 
accident. A location is defined as a roadway section, a point on 
the roadway, or a physical feature of the roadway, such as a 
bridge. An accident refers to either an accident or a vehicle 
involved in an accident. The unit of analysis corresponds with 
the dependent variable used In the analysts. A location-based 
analysis ts related to accident frequency or rate while an 
accident-based analysis ts related to accident severity. 

lne purpose of analysts refers to the objective of the 
analysis, 1.e., what the analysts 1s intended to acco ■ p11sh. It 
varies according to the type of analysts being conducted. 

The specfffctty of analysts refers to the needed level of 
detail In the analysts. This fncludP.s the subsettfng or 
constraining of the data (e.g., fatal acc1dents only, or two-lane 
rural highways only), and the fnclusfon of variables (e.g., 
highway type, accident type, etc.). The specfffcity can be 
defined by highway-related variables {e.g., highway type, curve/ 
tangent, number of lanes, etc.), or by accident-related variables 
(e.g., weather and surface condition. accident type, vehicle 
type. Injury severity, etc.). 

For proble• ldentfffcatfon analyses, the unft of analysts 
can be either location or accident. The purpose can be syste■ 
wfde {progra ■ level) or site specfffc (project level), and the 
specificity of the data can be by highway and/or by accident 
variables. Note that accident-based analtsis is not applfcible at 
the site-specific level. By deflnttlon. a stte-specfftc analysts 
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refers to a loc~tion or locations, a~d not to an acci~ent or 
accidents. 

In proble• identification analyses, the question asked is 
always related to accident l (perience, be it accident frequency, 
rate, or severity, for a given set of conditions. Also i11plic1t 
in the question is the comparison with a ,ertain baseline to 
deter ■ ine if a safety proble• exists for the given set of 
conditions under consideration and then the extent of the 
proble11. 

For cross-sectional evaluation, the unit of analysis is 
again location or accident and the specificity can be defined by 
highway or accident variables. The purpose of the analysts can be 
grouped into two general categories: 

(1) Comparative evaluation - To compare the safety 
perfJrmance or effects on accidents between two or 
■ore different sets of conditions. For example, the 
accident rates of bridges with or without shoulders 
are compared to determine the safety effects of 
shoulder presence on bridges, or the comparison of 
accident severity between breakaway and nonbreakaway 
lu111inafres. 

(2) Relationship/Predictive modeling - To determine or 
predict the effect of certain conditions or 
para■eters on the frequency, rate, or severity of 
accidents. For example, what is the effect nf lane 
width and traffic volume on accident rate? What is 
the expected ~tverity of impacts with pole structures 
based on impact conditions, or the expected accident 
rate for utility pole i ■pacts based on roadway and 
roadside characteristics? · 

For longitudinal evaluation, the objective is to asstss 
the safety effects of a gtven treat■ ent before and after its 
f ■ ple■ entation, e.g., the effectiveness of reflective raised 
pave■ent ■arkers on curves during darkness. Fro■ FHWA 1s point of 
view, the unit of analysis is necessarily location and the 
purpose 1s always evaluation. The specificity can again be 
characterized by highway or accident variables. 

The ch1racterfz1tton sche■ e for highway safety analysis 
can best be explained with illustrative exa■ples. One example i~ 
provided for each of the 16 co■bfnations of factors, as shown fn 
table 1. The exa ■ pl es are all structured around a centr·a 1 the■ e 
of safety at bridge sites to illustrate the various questions and 
analyses that can be addressed within a given topic. Brief 
discussions on these 111~strat1ve exa ■ ples for each type of 
analysis are pro¥1ded tn Appendix A. 
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Table 1. 111ustr•tive Exa1111les for Various C011ponents of Highway Safety Analysis. 

Type of Unit of 
Analysts Analysts 

Probl• Location 
Jdet1ttftcatioit 

Cress 
Secttoaal 
Evalu1tt011 

Acctoent 

Loc1tt011 

Purpose 

Syst• 
Wtdt 

Site 
Spec1f1c 

SystN 
Wtde 

Co■ptrlUYI 

Evaluatton 

Spactftctty 

Htgllvay 

Highway 

Accident 

Highway 

Accident 

Highway 

Accident 

lel1tton1htp/ N1g111My 
Prtdlcthe 
Nod1l111g 

7 

E·1aple Question 

1. What are the acc tdent rates for 
bridge sttts by 1119111117 type and 
bridge width? 

2. What are the accident r1t11 for 
trucks with gross wttgllt of over 
10,000 pounds 1t brtdge sttes? 

3. Which are the top 50 bridge 
sttes wttll tllt htgllest accident 
frequency on two• 1 ane rura 1 
lltgllways In the State of Texas 
f~r th• tllre1•yt1r period of 
1982 to 19841 

4, Wh1cll bridge 11t11 1n the State 
of Texas htd at least two f1t1l 
accidents 111ttht11 the tllrN•yHr 
period of 1982 to 1914? 

5. What art the acc1dtnt se,er1t11s 
for llrtdgt 1cctdenh by lltgllw1y 
type and br1dgt w1dth7 

6. What 11 tlla severity of brtdge 
accidents hnoh 111g large trucks 
(1.e., tractor ••t-trat ler and 
double botto■ tr1ctor•tr1tler 
trucks)? 

7. Art there dtfflrencu 111 
accident rates between bridges 
with width narrower than 24 feet 
and those that are at 111st Z4 
f11t wide on two-11111 !"Ural 
highways? 

a. Are there d1fhrenc11 In 
1cctd111t rates bltWNII bridges 
wtth wldlll narrower than 24 feet 
Ind tlloH that are at lHSt 24 
fHt wide for do.bl• botto■ 

tr1ctor•tr1tler tr11Cks? 

9. llllat 1s tlll rellttonshtp HtWNII 
accident rates ud bridge wtdth 
for various htg-, t1pe1? 



Table 1. Illustrative Exaaples for Various COllpOnents of High .. y Safety Analysis (contfnued). 

Type of 
Analy1fl 

Long1tud1111l 
Ev11..at1011 

U111t of 
Analysts 

Accident 

Location 

PurpOH 

Coaparathe 
Evaluation 

Specfficfty 

Accident 

Highway 

Accident 

Rel1tfonshtp/ Highway 
Pred1cttve 
Nodelfng 

Evaluation 

Accident 

6 

Ex111ple Que1tto11 

10. What 1s the relattonshtp between 
fatal 1cctdont rate and relative 
bridge wtdth? 

11. Is there any difference 1n 
uvertty bet-,e111 accidents 
tnvolving bridge ratls wtth and 
wtthout approach guardraf 1 
~ransttfon treatHnts? 

U. h the severity of bridge 
ace tdents II f gher for doub h 
bot to ■ tro1ctor-tr1t lers as 
co ■pared to tractor se ■ t­

trai lers? 

13. Do the iapact condftfons (1.e., 
t■p1ct speed and Ing 1 ti for 
bridge ref 1 accidents vary as a 
function of brtd91 1houlder 
wtdth on two-lane rural 
highways? 

14. What ts the rel1tionshtp betwHn 
the uhfcle curb Hight and 
injury Hvtrity for bridge rat 1 
accidents involving passenger 
cars? 

15. Does widentng the approach 
roadway to a brfd91 without 
correspo11df11g widontng of tho 
brtdge 1tself create a h111rdou1 
condftto11 for various highway 
types? 

16. Is tllere 111y dtfhrence fn 
severity between 1cc fdents 
tnvolving brtdgt ra11s with and 
wtthout 1ppro1cl: guardra 11 
transttton treat■ents? 



2.Z ldent1f1c1t1on of Data Bases 

A large nur.ber of data bases are available at the Federal, 
State, and local levels, from completed studies and fro~ ongoing 
data col 1 ect1011 efforts. These data bases are created· for a 
vartety of reasons. S0111e of the data bases are tniended for 
record-keeping purposes with no consideration given to analysts 
requirements; some are designed for a spec1f1c purpose and are of 
little use otherwise; and others are intended for more genero:1 
applications. It ts therefore necessary to first estat,ltsh some 
screening criteria in identifying candidate data bases for 
consideration in the study. 

It should be borne in mind that one of the study 
objectives is to assess the uti 1 tty, appropriateness, and 
adequacy of large c!ata bases for use in highway safety analysts 
in general and the Resurfacing, Restoration and Rehabf11tation 
(RRR) program in particular. The emphasis is therefore on large 
data bases that are national 1n scope and are intended for 
g en e r a 1 p u r po s e s • Ac cord i n g 1 y , t he f o 1 1 ow i n g s c r e e n i n g c r it e r 1a 
were established to identify candidate data bases: 

• The data base must be appropriate for assP.sstng the 
safety i ■ pacts of highway safety programs, policies, 
and alternatives in its present for111 1 or after 
modifications. 

• The data base must be large enough to provide an 
adequate sample size for analysis. 

• The data base ■ ust be national in scope or at least 
provide a reasonable geographical representation. 

• The data base must be relatively recent or part of an 
ongoing data collection effort. 

The above mentioned criteria provide an initial screening 
of data bases that are eligible for further ccnsfderatfon. 
ldent1ffcat1on of the candidate data bases was acco ■ plished 
through a li ■ 1ted literature review, supple ■ ented by contacts 
with selected Federal Highway Ad■ in1stration (FHWA) and National 
Highway Traffic Safety Ad■ 1n1strat1on (NHTSA) personnel. A 11st 
of the candidate data bases is shown in Appendix 8. This 11st 1s 
by no ■ eans all inclusive. but it certainly includes all the 
■ajor data bases that are of interest to this study. 

As ■ay be expected, the candidate data bases are ■ostly 
fro111 the Federal level since data bases created at the State and 
local levels would not be national in scope. However, ft 1s 
possible to co■bine data bases fro■ several States to provide the 
needed geographical representation. Thus. State data bases fro■ a 
generic viewpoint also are included in the 11st of candidate data 
bues. 
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2.3 C1te9ariz1t1an af Data Bases 

After the candidate data bases are identified, it is 
necessary to first categorize them by their characteristics. As 
will be explained later, thfs categorization process 15 central 
to the selection of data bases for detailed review in this study. 
The data bases are categorized according to the fol lowing 
criteria: 

(1) Application 

Primary 
Secondary 

(2) Purpose 

Primary - Generai Purpose vs. Special Purpose 
Secondary - Exposure vs. Inventory 

(3) Unit of analysis 

Location 
Accident 

(4) Level of detail 

Police Level 
Enhanced Police Level 
In-Depth 

The first consideration is the application of the data 
base from the standpoint of safety analysts 111hhh can be termed 
as either primary or secondary. A primary data base is one that 
can be used directly for s~fety analysts. In comparison, a 
secondary data base can oniy be used indirectly for safety 
analysis as a supplement to a pri•ary data base. 

The second considerat1Jn 1s the intended purpose of the 
data base. For a primary data base, the purpose 1s termed as 
either general or special. A general purpose data base is created 
for general use and not for any speci fie appl icat1on. There are 
very few general purpose d,ta bases in existence. Most data bases 
are special purpose in nature, 1.e., created wtth II specific 
purpose 1n 111 nd. A genera 1 purpose data hase ts usefu 1 or a wide 
variety of applications, but lacks specificity on any ~articular 
topic or question. It has to contain a large nu•ber of data 
ele•ents in order to be general in nature, but not enough in any 
single area. 

On .the other hand, a special purpose data base contains 
all t~l required data ele■ents for the spec1ftc question or topic 
under study, but little else. So ■ eti1us ft ■ ay be possible for a 
special purpos~ data base to. be used for addressing other 
questions or topics that are si ■ ilar 1n nature to the one that 
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the data base was created for. but such applications are usually 
limited. 

For a secondary data base, the purpose is classified as 
either exposure or inventory. An exposure data base provides 
information on the extent to which a vehicle or an occupant ts 
subjected to the possibility of an accident or its consequences. 
An inventory data base provides an inventory or count of some 
physical features of the roadway. The emphasis of this study 1s 
clearly on primary data bases and secondary data bases will not 
be considered except as supplemental sources of information for 
primary ~ata bases. Also. the third and fourth categor1zat1on 
criteria wfll only apply to primary data bases. 

The third co~sfderation fs the unit for which the data 
base ts used in highway safety analyses. as discussed previously. 
The unit of analysts corresponds with the unit used for the data 
record. The two units of analysis are location and accident. Each 
data record in a locattoh-based data base contains information on 
a lociAtion which 11ay be a roadway section, a point on the 
roadway, or a physical feature of the roadway. such as a bridge. 
In comparison. each data record in an accident-based data base 
contains information on an accident. 

It should be pointed out that the two units of analysis 
are ~ot necessarily mutually exclusive even though most of the 
ex1st1ng data bases are structured for use wtth only one unit of 
analysis. It fs possible to design a data base that would allow 
for the use of both units of analysis. This 1s one of the 
considerations used 1n developing conceptual alternatives that 
wil 1 be discussed in Chapter IV of the report. 

The fourth and last consideration is the level of detail 
available on the accident data. There are basically three levels 
of detail-. police level• enhanced police level, and in-depth. 
Police level accident data are obtained directly fro ■ police 
accident reports. They are readily available and are · ■a1ntained 
on a continuous basis. However. there are various well-documented 
proolems assocfated wfth police level accident data, such as the 
lack of detail. inaccuracy. inconsistency 1n definitions and 
no•enclature. and reporting criteria. 

Enhanced pol ice level accident data. as i ■ pl ied by its 
na■ e, are still based on police accident reports. but enhanced by 
the addition of supple■ental information and better quality 
control. The Fatal Accident Reporting Syste■ (FARS) 1s an exa■ple 
of an enhanced pol ice level accident data base 1n which pol Ice 
accident reports on flUl accidents are supple■ ented with 
additional data ele■ents. such as vehicle, driver, and ■edtcal 
data. 

In-depth accident data are collected by trained accident 
investigators in ■uch greater detail than the police level or 
enhanced police level accident data and art tightly controlled to 
ensure accuracy and conststency. The costs associated with the 
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col lectton of in-depth accident data are very high and thus 1;mit 
the sample sfze of the data base. Also. since police accident 
reports are used as the starting point for sampling the accidents 
to be investigated fn depth. the problem of reporting criteria 
remains. i.e •• unreported accidents. different reporting 
thre£holds within and among the States. etc. 

Figure 2 11 lustrates how the four parameters are combined 
into the categor1zat1on scheme. Note that only those combinations 
with existing data bases are included in the categorization 
scheme. This does not mean that combinations not included in the 
categorization scheme are inappropriate. but Just a reflection of 
what 1s currently available. Examples of data bases In the 
various categories according to the categorizati~n scheme are 
provided in Appendix B. 

2.4 Selection of Data Bases 

Once the candidate da~a bases are categorized. the 
selection process 1s very straightforward. First. as mentioned 
previously. secondary data bases are not of prime concern to this 
study and will not be studied tndivfdually. but only as 
supplements to primary data bases. 

Secondly. there are oniy three general purpose primary 
data bases currently in existence and, being the major emphasis 
of this study, they will all be included for further review and 
analysis: 

( 1) 

(2) 

( 3) 

Highway Performanc~ Monitoring System (HPMS) -
location-based, pol tee level accident data. 

National Accident Sampling System (NASS) Cont~nuous 
Sampling Subsystem {CSS) - accident-based, in-depth 
accident data. 

Fatal Accident Reporting System (FARS) - accident­
based, enhanced pol tee level accident data. 

Although not part of a national 6Ccident data base in the 
strict sense of the word, State accident data files, partic,larly 
those integrated with roadlog, traff~c, and other roadway and 
roadside data, are adaptable for use tn highway safety analysts 
at the State level. With so ■ e 11odtftcatto:1s and integration, a 
national data base could conceivably be treated fro111 State 
records. This alternative will be cons1de.-ed and evaluated as 
part of thts study. State accident data files are therefore 
included under the category of gene:a1 ~urpose police level 
accident data base, 

The only area requiring consideration in the selection of 
data bases for further study are the special purpose pri ■ary data 
bases. They are of interest to the study since they provfd'! the 
required details on specific questions and toptcs not ova1lable 
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from general purpose data bases. However. their !cope of 
application 1s limited to the specific questions or topics they 
are created for, and little else. Also, there are many special 
purpose data bases and it would not be possible to include them 
all. Only one data base is therefore selected for each of the 
three categories. The three special purpose primary data bases 
selected for further study are: 

( 1 ) 

( 2) 

( 3) 

FHWA RRR data file - location-based, police level 
ace 1 dent data. 
Cal span study data file - accident-based, enhanced 
pol ice level accident data. 

NASS Longitudinal Barrier Special Study (LBSS) data 
file - accident-based, in-depth accident data. 

The reasoning behind the choice of these three special 
purpose data bases is rather simple. Since monitoring the safety 
impacts of RRR activities is an area of emphasis in this study, 
the choice of the FHWA RRR data file from among the various 
location-based, police level accident data files seems logical. 
The Cal span data file is the aost recent available under the 
cate:J.;ry of special purpose enhanced police level accident data 
base. although it is already eight years old (1975-1976). The 
NASS LBSS is the best choice in the category of special purpose 
in-depth accident data bases since it is an ongoing data 
collection effort as well as an integral part of the NASS system. 
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CHAPTER 111. EVALUATIOI OF SELECTED DATA BASES 

As dtscutsed in Chapter II, seven data bases were 
selected for review and evaluation in the study, includtng: 

(1) Highway Performan~e Monitoring System (HPMS). 

(2) State accident data bases - Texas and Utah. 

(3) Fatal Accident Reporting System (FARS). 

(4) National Accident Sampling Syste111 (NASS) Continuous 
Samp11ng Subsystem (CSS). 

(5) FHWA RRR data file. 

(6) Calspan study data file. 

(7) NASS Longtt~dinal Barrier Special Study (LBSS). 

These ~elected dat~ bases are tr1t1cally reviewed and 
analyzed as to their utility and adequac1 in addressing the 
information needs of highway safety analysts. The major 
activities involved are as follows: 

(1) Co1\ect av ilable documentation on the selected data 
bases, 

(2) Define the evaluation criteria for assessing the 
utility and adequacy of the selected data bases 
according to the informatio~ needs of highway safety 
analysis as defined fn this study, and 

(3) Assess the utility and adequacy of the selected data 
bases according to the evaluation criteria developed. 

Results on each of the three ■ aJor actfvfties are presented fn 
the following sections. 

3.1 Docu■entatfon 

For each selected data base, the following materials were 
collected, as appropriate: 

• Copy of the data base or, in the case of ongoing data 
collection prograes, the latest three years of data. 

• Copies of al 1 docu■entatfon on the data base. 

• Copies of pub11shed and pending reports on the data· 
base. including those in which the d1t1 base is applied 
fndfrectly. 
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Persons responsible for the selected data bases were contacted 
for their assistance 1n provtd1ng the needed documentation. A 
list of materials gathered and evaluated for the study is shown 
1n Appendix c. 

3.2 Evaluation Crtterta 

Each selected data base fs evaluated according to fts 
utility and adequacy 1n addressing the information needs of the 
16 types of highway safety analysis ~iscussed previously 1n 
Chapter 11. The evaluation criteria used are as follows: 

1. App11cabt11ty 

2. Utility 

a. Breadth of representation. 
b. Sample !ize. 
c. Level of det, i1. 
d. Accuracy and cons1stency •. 
e. Flex f b il 1 ty. 

Brief descriptions of the evaluation criteria are presented 1n 
the following subsections. 

3.2.1 Appltcabtltty 

The ap~lfcabflfty of a data base refers to the types of 
highway safety analysts the data base can be used for. The only 
crtterfon used in the assessfflent fs whether the data base can be 
used for a particular analysts. No constderatton fs given to the 
utility of the data base, which ts to be evaluated separately. 

The State accident data bases are evaluated on the 
assumption that the accident data files are linked or integrated 
with the roau•ay inventory files. Even though some States ■ay not 
currently have their accident and roadway inventory ft les 
integrated, tt is believed that such cap1btlity exists for most 
of the States, provided that the accident and roadway inventory 
files are computerized and have a co ■■on location reference 
s y s t em be t we en t he fi 1 e s • I f th a t i s a v a 11 a b 1 e , 1 t 1 s the n 1 
relatively simple task to link the files together. 

It should also be pointed out that the level of detail 
available fro11 computerized roadway inventory files varies 
greatly a ■ong the States. For a roadway inventory file to be 
useful, ft should contain, as a ■ ini ■ u ■, so ■ e baste: data on the 
roadway, e.g., functional class. nu ■ ber of lanes, divided/ 
undivided, access control, roadway, lane, and shoulder width, 
etc., and traffic volu ■e. Other data ele■ ents, such as roadway 
geo■etrtcs, traffic character1st1cs, roadside features, etc., are 
desiraole, but rarely available fro■ roadway inventory files. 
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For the three special purpose data bases. t.he evaluation 
of applicability is confined to the specific areas the data bases 
are designed for. i.e., RRR projects for the FHWA RRR data file, 
si~~le-vehicle, ran-off-road accidents for the Cal span study data 
file. and longitudinal barrier accidents for the HASS LBSS data 
fi 1 e. A 1 so • the FARS data b a s e i s cons i de red on 1 y from the 
standpoint of fatal accidents and fatalities. 

3.2.2 Utility 

The utility of a data base refers to the question of how 
good the data base is in satisfying the information needs of the 
applicable analyses. This can be assessed in t~rms of: 

1 Breadth of representation. 

• Sample size. 

• Level of detail. 

• Accuracy and consistency. 

1 Flexibility. 

The breadth of representation refers to the geographical 
distribution and sampling scheme for the data. Le •• where and 
how the data are collected. The geographical distribution can be 
national, State, or local. The sampling scheme can be a census. 
statistical, or a sample of convenience. A census includes the 
entire population of interest. e.g .• all fatal accidents in the 
nation. or al 1 reported accidents on State maintained highways. 
etc. A statistical sample al lows the sampled data to be projected 
back to the population of interest for representative estimates. 
The sampling scheme could be based on location or accident. A 
sample of convenience does not provide data that are representa­
tive of th~ population. but depends on other control ling factors 
for analysis. 

The sample size of a data base deter111tnes the extent and 
detail of analysis possible with the data base. i.e., the 
categor·tzatton or subsetting of data. It al so affects the 
precision of any estimates mede from the data and the power of 
statistical tests. For an ongoing data col lectfon effort. either 
the sample size available on an annual basis or over the entire 
program is considered in the evalu~tton. 

The level of detail refers to the amount of information 
available from a data base. The evaluation criteria include: 

1. Total number of data elements available per record and 
the number of usable data elements available for: 

a. Highway characteristics, and 
b. Accident character1st1cs. 
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2. Specificity of data element. i.e. number of levels 
available per data element. 

The accuracy and consistency of a data base refers to the 
level of quality control in the data collect•ion effort. In other 
words. are the col 1 ected data accurate or are there major 
sources of inaccuracy that could threaten the validity of the 
data. Al so, are the col 1 ected data qual 1ty checked to make sure 
that the data are accurate and consistent? 

The flexibility of a data base refers to its ease of use 
and i n t e gr a t ton w 1 th other data f1 1 es. The ease of use i s 
evaluated from the user standpoint on availability, completeness, 
and ease of understanding of documentation pertaining to the 
data base. Another consideration in the evaluation is the extent 
nf data processing required to create an analysis file from the 
data base, inclu~ing case selection and data recod;ng or 
refor11att i ng. 

It is often neces~ary to integrate or merge other data 
files intc the data base for data variables that are not 
available from the data base itself in order to create a new data 
file for analysis. The evaluation criteria tn~lude the 
availability of identification variables for merging with other 
data bases and the extent of data processing required. 

3.3 Su■■ary of Evaluation ResMlts 

Each of the seven selected data bases was evaluated using 
the criteria described in the previous section. A summary of the 
evaluation results is presented in the following subsections. 

3.3.1. Applicability 

Figure 3 provides a quick overview on the applicability of 
the seven selected data bases to the various components of 
highway safety analysis. It should again be emphasized that the 
only criterion used in the assessment is whether the data base 
can be used for that particular analysis. No consideration 1~ 
given to the utility of the data base, which is to be evaluated 
separately. 

It 1s evident from figure 3 that State accident data 
bases, integrated with roadway inventory data. are the only data 
bases that are applicable to al 1 components of highway safety 
anal~fs1s. The three national general purpose data bases (HPMS, 
FAR·s, and NASS) and the special-purpose data bases are somewhat 
11 ■ ited 1n their applications. Discussions on the individual data 
bases are presented as follows. 

The HPMS data base 1s a continuing, integrated data base 
designed to serve FHWA's day-to-day planning and policy decision-
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•aking needs. The data base was designed to provide the FHWA 
w1th the capability to: 

1. Monitor the performance of the Nation's highway 
systems on a continuing basts. 

2. Deter■ ine the relationship b~tween future highway 
investment levels and highway syste■ s perfor■ance. 

3. Deter■ ine the impacts of exfstfng highway progra•s and 
policies. 

4. Esti ■ate the potential i ■ pacts of alternothe future 
programs and policies. 

5. Provide statistical and trend data on the extent, 
geometrics, condition. operating characteristics and 
usage of the highway plant. 

The HPMS data base provides an inventory on such general 
tnfor ■ ation items as mileage classified by highway system, 
Jurisdiction. and selected operational characteristics. and 
areawide data on totals for land area. population. mileage, 
vehicle ail.es of travel, and accidents. Extensive data are 
provided on the physical and operational characteristics of the 
s~ ■ ple panels. Howevttr~ the data are su ■■ ary in nature as they 
apply to the entire sample panel which can be several miles long 
and vary in length between sample panels. The speciffctty is thus 
limited to summary t.ype of variables. 

Accident data associated ~tth the HPMS panels are provided 
in su ■■ ary form only, i.e .• the data are li ■ ited to counts of 
total. fatal, and nonfatal injury accidents and nothing else. The 
applicability of the data base ts thus limited to only location­
based analyses on syste■ -wid• proble ■ identification, cross­
sectional evaluatton 1 and possibly longitudinal evaluation. The 
data base is "ot applicable for all analyses that a~e accident­
based or site specific. 

State accident data bases, when integrated with roadway 
inventory data, are applicable to all co ■ ponents of highway 
safety analysts. As pointed out previously, 1t 1s believed that 
■ ost States have the capabiltty to ■ erge accident and roadway 
inventory datl ff les. even th~ugh so■ e of tha States do not 
currently have their files integrated. Without roadway inventory 
data, the State accident data bases w111 be 11 ■ ited to only 
accident-based analyses. 

It should be noted, ho,nvef, that there are wide 
variations in the avat11btlity, definition, and·for■at of data 
ele■ents between the State accident data bases so that Merging 
across States to for■ a national data base would be I very 
difficult 1nd ■aJor undertaking. The proble■ s associated with 
■ erging accident data b1ses across States are docu ■ented in a 
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recently corapleted FHWA study er.titled, "Adequacy of 
Existing Recordkeeping Systems for Evaluating Highway Safety 
ProJects• (!,l). 

The FARS and NASS CSS rlata bases are intended for use by 
the U.S. Department of Transportation to obtain detailed 
information on traffic accidents to estimate the size, scope, and 
nature of the Nation's motor vehicle traffic accident problem. 
Both data collection efforts are operated and maintained bt 
NHTSA's Center for Statistics and Analysis (NCSA). These data 
bases provide NHTSA with the needed information in its efforts to 
reduce the number of traffic accidents and the losses that result 
from them; to evaluate existing and proposed highway and motor 
vehicle safety standards; to identify traffic safety problems, 
and to establish better ways of dealing with those pr~blems. 

The FARS data base is applicable to only accident-based 
system-wide problem identification. The applicability of the data 
base is severely limited because only fatal accidents are 
included so that there is no basts of comparison tn terms of 
severity. Also, there are no built-in exposure data to 
calculate fatal accident or fatal tty rates. Information from 
other sources wi 11 be necessary in order to use the FARS data for 
any tjpe of safety analysis other than problem identification. 

The NASS CSS data base is not applicable for all location­
based analyses since the data base has no 1ocation information. 
Also. the data base does not currently have any exposure 
information for calculation of accident rates. 

The FHWA RRR data file is created specifically to evaluate 
the safety impacts of RRR projects using a before-and-after 
design. Thus. the data base is applicable only for longitudinal 
evaluation. Also, since only su■■ary accident data are available 
in the data base, the specificity is confined pri ■ ar11y to 
highway variables with very limited information on accident 
variables. 

The Calspan Study data base is limited to single-vehicle, 
ran-off-road accidents whf le the NASS CSS data base is intended 
for longitudinal barrier accidents only and their app11cab111ty 
is evaluated accordingly. Both data bases are accident based wfth 
no location infor11atfon so that al 1 location-based analyses and 
accident-based, site-specific proble ■ identification are not 
applicable. 

3.3.2 Ut111ty 

A su■mary of the evaluation results on the ut111ty of the 
seve11 selected data bases ts shown fn figure 4. It should be 
e11phasfzed that the evaluation ts based on avaiiable 
docu■entation and related publications gathered and reviewed 1n 
the study, and not on actual processtn~ and application of the 
data bases. So ■ e of the evaluation criteria are rated 
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subjectively by the project staff on a simple three-point scale 
of poor, fair, and good. Brief descriptions of the evaluation 
results for each data base are presented as follows. 

HPMS is a national data base with information on 
approximately 100,000 roadway sections sampled from al 1 50 
States, the District of Columbia, and Puerto Rico. The roadway 
sections are sampled based on a statistical scheme so that 
national estimates can be made from the data. The large sample 
size should al low for very detailed analysis. The level of detail 
is fair to good on highway-related data elements with information 
available on general roadway and traffic characteristics. 
However, since the highway data elements are applicable to the 
entire section which may be several miles long, the specificity 
of the analyses will necessarily be general in nature. The level 
of detail on accident data elements is very poor since only 
summary accident data are available. 

The data are submitted by the States and cooperating 
agencies arid the extent of qual tty control 1s son:ewhat limited. 
Thus, the accuracy and consistency of the dijta base are judged to 
be only fair. Based on review of the available documentation on 
the data base, the data processing require■ents for the data base 
appear to be fairly complicated and is, thus, rated as fair. The 
data base does have the capability of merging with other data 
bases using a location matching process. 

State accident data bases are maintained by each State and 
are a census of al 1 reported accidents. The sample size varies by 
State and is very large for analysis purposes. Assuming that the 
accident and roadway inventory data are integrated, tnfor■ation 
on general roadway and traffic characteristics is available, 
though the level of detail varies fro ■ State to State. For 
example, the Utah accident data base is a fully integrated system 
and contains much more information than the Texas accident data 
base which has only roadway inventory data merged with the 
accident data. 

Police-level accident data are 11 ■ 1ted in detail and are 
SLbject to inaccuracies in such areas as location identificatior., 
definitions, and interpretation of data elements. Quality control 
of the data 1s generally from poor to fair. Data processing for 
State accident data bases requires large co■puter fac111t1es due 
to the ■ assive amounts of data, but ts pretty straightforward. 
Merging with other datJ bases 1s achieved thro~gh a ■atch1ng 
process based on locatioa or other identifiers, such as vehicle 
or driver license nu ■ bers. ' 

The FARS data base contains a census of all fatal traffic 
accidents in the United States with a sa ■ ple size of 
approKi•ately 45.000 accidents per year. The sa■ple size is large 
enough for ■ ost analyses, but not for analyses involving rare 
events (e.g •• crash cushion accidents) or great specificity 
(e.g., vehicles of certain year. ■ ake and ■ odel ). 
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The level of ietatl for the FARS data base is similar to 
that available from police-level accident data. The major 
advantages of the FARS datd over State accident data are the 
i11proved accuracy and consistency of the data and the use of 
standardized coding form so that data from differe11t States can 
be 11erged into a single data base. The FARS dat.t base is fairly 
s i II p 1 e t o p r o c e s s a n d u s e • Ho we v e r • i t 1 s n o t p o s s 1 b 1 fi t o m t r g e 
the FARS data base with any other data base since al 1 identifiers 
are deleted fro11 the data. 

The NASS CSS data base contains a statistical sample of 
reported accidents. designed to provide national estimates of 
accident statistics. Accidents are sele~ted by a method of 
disproportionate probabilities from 50 localities. known as 
Pri ■ ary Sampling Units (PSUs). within the continental United 
States. Note that not all of the 48 State, are included in the 
sample, but the PSUs are scattered across the country. 
Approximately 9,000 accidents were sampled each year in the 
Continuous Sampling Subsystem (CSS) during 1982-1984 and a larger 
sample size of 12,000-13,000 accidents ts planned for future 
years. 

The sample size ts adequate for making general national 
estimates, hut may become insufficient when greater specificity 
is needed. For exampl e 1 tn a study to estimate the severity of 
accidents involving roadside objects and features (4). the sample 
sizes for individual roadside objects and features become so 
s11a l l that the estimates are somewhat unstable despite the fact 
that four years (1979-1982) of NASS css data were used. 

The level of detail available on accident data elements ts 
very extensive. but fairly 1111fted for highway-related data 
ele■ents. The data are quality controlled exhaustively for good 
accuracy and consistency. The data base is somewhat difficult for 
users who are not fa ■ tliar with the NASS program to learn and 
understand because of the complexity of the program and the 
~olumfnous docu ■ entation. 

There ts also a proble• wlth 1nco■pattbfltty between data 
fro■ the early years (1979-1981) for so ■ e of the data ele ■ ents. 
requiring extensive recoding an-d refor■atttng to ■ erge between 
years. This proble■ of inco ■ pattbtltty between years has been 
resolved for the years 1982-1984 although a ■ajor revision has 
been t ■ ple■ented in 1985. It is not possible to ■ erge the NASS 
data base wtth any othar data base since al 1 t denttfters have 
been e 1 i ■tnated fro■ the data. 

The FHWA RRR data file is intended specifically to address 
questions regar-dt ng the poss 1 b 1 e safety effect of RRR projects. 
Eleven States participated in the study and sub■ ftted data on RRR 
projects of their choice with no apparent sa ■ pl fng sche ■ e. The 
sa11ple size 1s very s ■ al 1 and inadequate for any in-depth 
analysis. The level of detail is fair for hfghway-_related data 
and poor for 1cctd1nt data ele■ents since only su■■ary accident 
data are included. 
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The data are submitted by the States •nd it is suspected 
that there is only limited quality contro1 for the data. The 
accuracy and consis:ency of the data are fair at best. Data 
pr"cessing for the data file should be very straightforward due 
to its simplicity and small sample size. The data base does not 
have l ocatfon identifiers and merging with other data bases is 
not possible. 

The Ca 1 span study data file is designed to study the 
hazards of single-vehicle ran-off-road accidents. Accident data 
were collected by State pol ice from six States on mo~tly two-lane 
rural highways. supplemented by roadway and traffic information 
from State data files. The accidents were not selected using a 
statistical sampling scheme and thus are not necessarily 
representative of any known population. The sample size of 7,972 
accidents is large considering that only single-vehicle, ran-off. 
road accidents on two-lane rural highways are studied. 

The level of detail is fair to good for both highway and 
accident data elements. Additional information and photographic 
documentation were gathered by the investigating police officers 
to supplement data available from accident reports and State 
roadway inventory and traffic data files. The accuracy of th~ 
col lectec.! data should be better than those of regular accident 
reports since the pol ice officers received special (though 
limited) training on accident investigation. The col 1 ected data 
were quality checked and the accuracy and consistency of the data 
should be reasonably good. Processing of the data file 1s fairly 
straightforward. However, it 1s not possible to merge this data 
base with other data bases since all location identification has 
been eliminated. 

The NASS LBSS data collection effort is a special study 
under the NASS program, designed speciffcal ly to addr~ss the 
sev~rfty of longitudinal barrier accidents. The accident data are 
collected at the 50 PSUs though the nu ■ber of accidents sampled 
at each PSU varies. The accidents are sampled on the basis of a 
stratification scheme, but not necessarily representative of the 
population. The original plan called for a total sa111ple size of 
3,000 to 4,000 accidents, but the current rate fs only 
approxi•ately 300 accidents per year The total sa■ple size will 
be slightly over 1,000 cases assu ■ fng that the data collection 
effort will end by the end of 1985. The s ■ aller than planned 
sample size may not be adequate for the analysis, dependtng on 
the specificity desired. 

The level of detail for the collected data 1s very 
co ■ prehensive on both highway and accident data ele•ents. The 
investigators are highly trained in accident data collection and 
the data are rigorously quality controlled so that the accuracy 
and consistency of the collected data should be of high quality. 
Processing of the data base fs fairly co■p11cated with ■ulttple 
data files ash the case wtth the NASS CSS data base. Again, 1t 
1s not possible to ■ erge the LBSS data base with any other data 
base due to th~ lack of tdentfffers for ■atch1ng purposes. 

25 



3.4 Dtscusstons 

In evaluating the seven selected data bases, the most 
striking impression 1s the limited applicability of the data 
bases from the highway safety analysis as defined in this study. 
It is expectedfor the special purpose data bases to have limited 
appl 1cab1 l tty since they ~re intended and designed for speci fie 
purroses. However, the appl 1cabi 1 ity of the three national, 
general purpose data bases, t.e., HPMS, FARS, and NASS, is not 
much better. 

It should be em1>hasized that these three data bases, 
though categorized as general purpose data bases, are designed 
with objectives different from that of satisfying the information 
needs of highway safety analysis from the standpoint of FHWA. 
The evaluation results presented 1n this study should therefore 
be viewed only from the standpoint of highway safety analysis as 
specifically defined for the purpose of th1s study. They do not 
reflect the applicability or utility of these data bases in any 
other application. 

Integrated State accident data files are the only type of 
data base that can be used for the entire spectrum of highway 
safety analysis. There are many drawbacks associated with State 
accident data, the most critical of which ts the variation among 
the States on such key items as reporting format and data 
elements, reporting threshold,etc. Attempts to stanaardfze the 
accident record-keeping systems among the States have met with 
little success. This has effectively elfmfnated any possibility 
of co■bining the State accident data files to create a national 
data base. 

In terms of utility. the three general purpose national 
data bases are either a census, _or a statistical sample designed 
to al low for national esth1ates. State accident datd bases are 
also a census of all reported accidents in the individual States. 
The special purpose data bases are generally based on samples of 
convenience and therefore not necessarily representative of any 
population. Generalization of the results from samples of 
convenience may not be valid due to built-in biases. 

The general purpose data bases have very large sample 
sizes that are adequate for ■ any analyses. The only general 
purpose data base that 11ay have a_proble• with sa ■ ple size fs the 
NASS data base when very detailed and specific analyses are 
needed. The sample sizes for special purpose data bases are 
generally rather s ■ al 1, but these data bases are intended for 
specific purposes and the sa ■ ple size require ■ ent should have 
been taken into consideration ~n the study design. 

The level of detail available fro ■ the general purpose 
data bases is either too great or insufficient, depending on the 
analysts to be conducted. This is to be expected since a general 
purpose data base has 1 1arge nu ■ ber of users, each with 
differing data needs. Thus, the level of detail is a coapro ■ ise 
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between the data nfeds of the users and pra~tical constraints. 
For special purpt>se data bases, this 1s less of a proble111 since 
the intended application of the data base is already well-defined 
and the data base is designed specifically for that application. 

For highway-related data elements, State roadway inventory 
and traffic data files are a good starting point. Most accident­
based data bases are lacking 1n highway-related data elements 
unless supplemented by either merging with roadway inventory and 
traffic data files or through on-site investigations. For 
accident-related data elements, the police accident report is the 
minimum requirement. Summary accident information is just not 
sufficiently detailed for most analyses except at a very gross 
level. 

For most of the location-based analyses that are of 
interest to FHWA, accident rate (e.g., accidents per 111illion 
vehicles or per 100 mil 1 ion vehicle mfles of travel) and severity 
(e.g., percent injury and fatal accidents) are the key dependent 
vuiables. Pol ice level accident data a:-e generally adequate for 
such app11catfons. For accident-based safety analyses, police­
level accident data are often fou11d wanting for lack of 
sufficient detail. Some analyses will require variables that can 
onli be collected through in-depth accident investigation, such 
as the NASS program or special data collection efforts. 

Police level accident data are subject to the problems of 
inaccuracy and inconsistency, as previously discussed. These 
problems could be minimized by enhancing the police level 
accident data with a more ,igorous quality control process such 
as that for the FARS data base and the Cal span Study data base. 
The accuracy and consistency of in-depth accident data are 
tightly quality controlled at considerable expenses. It appears 
that the enhanced police level accident data are a good 
compro ■ 1se between costs and desired levels of accuracy and 
consistency. 

The data processing requ1r~■ents for large national data 
bases are likely to be co■ p11cated due to the ■ass1ve volu■e of 
data and the large nu■ber of data ele■ents involved, esDectally 
when different levels are involved, e.g. accident leve1, vehicle 
1evel, and occupant level. However, it ts also expected that the 
users of such large nation,1 data bases have the necessary 
resources to handle the data processing require■ents. The key 1s 
the avatlabtlity of appropriate docu■entation to atd the users 1n 
their understanding and use of the data bases. The docu■entatton 
for so■e data bases reviewed during this study 1s not as good as 
it could be, thus rendering the data bases ■ore difficult to u,e 
than they should be. 

The ability to ■erge a data base with other data bases 
would greatly enhance the appltcabiltty and utility of the data 
base. Data el e■ents not avail able fro■ the data base ttsel f can 
be incorporated fro ■ other data sources to satisfy the 
infor■ation needs of spectftc analyses. Thts 1n turn provides the 
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flexibility to keep the number of data elements fn the data base 
to a minimum without sacr1f1c1ng the app11cab111ty and ut111ty of 
the data base. 



CHAPT~R IY. CONCEPTUAL ALTERNATIVES 

4.1 ~eneral Constderatton 

The desirable properties of an idealized national data 
base for highway safety analysis from FHWA's standpoint can be 
derived from the evaluations and discussions presented in Chapter 
III. Sper.ifically. the data base should: 

t Provide for both location- and accident-based 
analyses. 

t Provide broad geographical representation and, 
preferably. be based on a statistical sampling scheme 
so that the results can be generalized to the entire 
nation. 

• Have a large enough sample size to handle most of the 
highway safety analyses of interest. 

• Have. as a minimum, the level of detail available from 
State roadway inventory data for highway-related data 
elements and from police accident reports for accident­
related data elements. 

• Be quality controlled for ~ccuracy and consistency. 

t Have the capability to be merged with other data bases. 

In addition, there should be sufficient flexibility in the 
data collection system to al low for special studies designed to 
address very specific questions or topics that are beyond the 
scope of the data base itself. 

None of the four existing general purpose data bases has 
all the desired characteristics, as previously discussed in 
Chapter III. Each data base has 1ts own strengths and weaknesses. 
This chapter examines various conceptual alternatives that could 
improve and en~ance the capabilities and utility of the existing 
general purpose data bases for highway safety analysis from the 
FHWA standpoint. No consideration is given to special purpose 
data bases since they are designed and used only for specific 
applications. 

4.2 Conceptual Alternatives 

Numerous conceptua 1 a 1 ternatives to improve and enhance 
the capab111ties and utilities of the existing general purpose 
data bases were cr.nsidered. Many were rejected out-of-hand: so•e 
for being infeasible or impractical a~d others for not being 
cost-effective. Onl1 a few alternatives were considered 
seriously. Brief discussions on so ■ e of the 1lter~1tives that 



were rejected and those that were included for consideration are 
presented fn this sectfon. 

The ideal alternative is to have a single data collection 
system that has all the desirable characteristics described above 
that would satisfy all the information needs for highway safety 
analysis. By modifyin~ and 1ntegratfng the four existing general 
purpose data bases. i.e •• HPMS, t'ARS. NASS and State accident 
data bases, a single data base could theoretically be created for 
this purpose. The individual components would serve differe~t 
functions. but complement each other. so that data needs for 
various safety analyses might be satisfied by using one or more 
of the individual components. 

This alternat~ve would require major fundamental changes 
to the various data collection systems. both technt~ally and 
administratively. Theoretf,al ly, this might be a feasible and 
even desirable concept. However, this is obviously not a 
practical alternative. Thus. no further consideration was given 
to this alter~ative in this study. 

The FA1'S a.nd NASS data bases are accident-based and lack. 
the capabi 1 ity to be merged with other data bases. It 1s not 
possible to modify these two data bases to a location-based 
system without totally redesigning the data collection systems. 
Afiy improvements or enhancements short of major redesign and 
restructuring of the data collection systems would not extend the 
applicability of these two data bases beyond that of accident­
based type of analysis. No alternative was therefore considered 
for the FARS or NASS data bases. 

It is obvious that any alternative to enhance and improve 
existing data bases to meet the needs of FHWA would evolve around 
the HPMS and the State accident data bases. Detailed assessments 
on candidatP. alternatives to improve or enhance the HPMS or the 
State accident data bases are presented in the fol lowing 
subsections. 

4.2 .1 HPNS Dah B~ 

The HPMS data base 1s location-based and the panels or 
highway sections are su1pted on a statistical basis to provide 
national representativeness. It has a sufficiently large sample 
size to handle most of the highway safety analyses of interest 
and the capabi 1 ity to be merged· with other data bases, albeit 
indirectly. However, the HPMS data base also has some major 
shortco11ings. as fol tows: 

1. Only summary accident data are providedi 

2. The roadway and operat,onal data elements apply to the 
entire sa■ple panel which varies in length. This 
results in a lack of spectftctty for so11e of the data 
ele11ents. 
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The lack of detailed information on accident data could be 
re■edied by merging the State accident data files with the HPMS 
data base through a location matching process. With an 
appropriate system design, the merged data base could provide for 
both location- and accident-based analys&s. 

One alternative is to keep the current HPMS data base 
unchanged. Accident records would be matched with th~ HPMS panels 
through a location matching process on an individual State basis. 
No modification would be maJe on the accident records. This 
alternative would be easy to implem~nt with a minimum of effort 
provided that the States already have the capability to merge 
their accident files with the HPMS files. Unfortunately, this ts 
not the case at the present time which ■cans that the merging 
process would have t.o be developed for some of the States that do 
not currently have such capability. 

Assuming that such merging capab·llity is developed, the 
users would still have to extract the required data from the 
merged data base to create an analysts file suitable for use with 
the intended analysis. The burd(Jn of converting the 11erged d=.ta 
base into a usable analysis file would be borne by the users 
which would likely discourage its use. Also, the level of detail 
would be li111ted to that available from the HPMS data base and 
police-level accident data and any analysis requiring grt!ater 
detail or specificity would have to resort to spPcial studies 
created specifically for that purpose. 

Another alternative ts to create a safety analysis 
subsystem within the HPMS data base. Appropriate modifications 
would be made to the HPMS and State actident data col lectfon 
systems to create a data base that would be suitable for safety 
analysis. This would involve changes to the HPMS data eiements 
and the State accident data records. The users would be provided 
with a single safety analysis data base for analytical purposes 
with a ■ ini ■ u• of data ■anipulation required. The level of detail 
ts again limited to that available from the HPMS data base and 
poitce-level accident data ~o that special studies would have to 
be conducted for any analysis requiring greater details or 
specffictty. 

The 11ajor obstacle to setting up a single accident data 
base 1s the wfde variation a ■ ong the States in their accident 
report for■ s and reporting thresholds. The accident report for■ s 
vary a ■ong the States in ter■ s of available data ele■ ents, 
format, definitions, and coding levels. The effort required to 
■ erge all the State accident data bases into a single 
standardized for ■ at ts a 11onu ■ enta 1 task. In so ■ e past and 
ongoing research studies, several State accident data bases are 
■erged into a single data base for analysts purpose. The process 
is found to be very tedious and tt ■e consu ■ ing. Moreover, the 
level of detail on the data ele■ents for the aerged da;a base ts 
usually reduced to the lowest level available fro■ the individual 
States. 
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The use of varying reporting thresholds a11ong the States 
is even more proble111atic. The reporting thresholds used in most 
States are based on certain levels of property da11age, e.g., 250 
dollars or above, towaway vehicles, or injury to one or more of 
the involved oc.:upants. However. the reporting thresholds vary 
among the States, 1.e., for a given accident, ft may be reported 
in some States but not 1n others. It 1s evident that such 
differences in reporting thresholds would introduce unknown 
biases into the data base. The ideal solution is to have the 
States standardiZt! their accident record systems, 1.e., using a 
standardized accident reporting form and the same reporting 
threshold, thus el lmfnating the problem totally. A 1ot of effort 
has been devoted to this goal through the years with only limited 
success. The~e is no reason to believe that the situation will 
improve in the foreseeable fut~re. 

The problem with the lack of uniformity and compatibility 
in the accident reporting form could be 11 leviated by using an 
approach similar to that of the FARS system. A subsample of 
accidents, e.g., a total of 250,000 accidents, occurring within 
the HPHS panels would be selected based on a statistically 
representative scheme. These sample accidents would be recoded 
onto a standardized form and entered into a single data base. At 
the same time, supplemental i"formation on accident, roadway, 
traffic and other data elements could be added to the data base. 
Hore rigorous qual 1ty control checks could be installed to 
improve on the accuracy and consistency of the data. In short, 
the data quality would be improved to that of an enhanced police 
1 eve l • 

The extra manpower required could be provided through FHWA 
contracts with appropriate State agencies. State personnel, paid 
for by the contracts, would be used for the coordination, 
recoding, collection o_f supplemental data. qualfty control. and 
data entry functions. The data would then be compfled at a 
centralized location to create the data base. The number ttf 
a c c t d e n t s f n c 1 u d e d 1 n t h c d a t a b as e w o u 1 d b e a f u n c t i o r, o f 
funding available. 

The problem wfth differences in reporting thresholds among 
the States 1s much more dffffcult to resolve. Any changes in the 
re po r t i n g th re s ho 1 d s wo u 1 d p r o b a b l y re q u i re 1 e g is la t 1 o n a t t he 
State level. Also, there are variations even within a State, 
e.g., so111e ■ ajor ■ etropol ftan areas have adapted the pol Icy of 
reporting only injury and fatal accidents, leaving the reporting 
of property-damage-only accidents to driver self-reporting. 

Another drawback 1s the lack of specificity for so ■ e 
roadway data elements since the data ele•ents apply to the entire 
HPMS panel which varies fn length up to several ■ 1les. This 
proble■ could possibly be alleviated by ■ ergtng State roadway 
inventory files into the HPMS data b!se or by subdividing the 
HPMS panels into shorter secttons of equal lengths. Either 
approach would require considerable effort. 
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4.2.2 State Acctdeat D~ta Bases 

Integrated State accident data bases can be used for both 
accident• and location-based analyses through a location •atching 
process. A nation~l data base could, theoretically, be created by 
merging across the States. This data base would be applicable to 
all components of highway safety analysis as discussed previously 
under the appl fcabtlity for selec~ed data bases. It 1s a cr'lsus 
of all reported accidents in the natton and the sample size ts 
enormous. 

The problem, as pointed out previously, is the lack cf 
uniformity and compatibility among the States in their accident 
and inventory record systems which ■akes the merging of State 
accident data files into a single data base a monu ■ ental task. 
Also, the data base would be too large for most applications. 
Extensive computer facilities would be required and associated 
data processing cost would be very high due to the large number 
of records. This would not be a viable alternative and thus 1s 
not considered any further. 

One alte~native is to select a sample of the accidents to 
create a data base. To be •?Plicable for both location- and 
accident-bc1sed analyses, the initial sa ■ ple must be on roadway 
sections. Then, the acddents or a subsa ■ ple of accidents 
occurring within these roadway sections could be selected for 
inclusion in the data base. This alternative, in effect, 1s 
almost identical to the second alternative 1dent1fted for the 
MPMS data base and shares the sa■ e advantages and drawbacks. No 
further consideration was gtven to this alternative. 

Another alternative ts select a s■ all nu ■ ber of States 
with integrated accident data bases and ■erge t~e■ into I single 
data base. The States would be selected on the fol lowing 
criteria: · 

• Geographical representation. 

• Existing capability of integrating the accident data 
files with the roadway inventory, traffic, and other 
pertinent data files. 

• Compat1b11 ity a ■ong the States tn their accident and 
roadway inventory record syste■ s. 

Geographical rtpl'e3entation is approxi ■ated by dividing 
the nation Into a nu■ber of regions and then selectin9 one State 
fro■ each regt on. It shou 1 d be e■phasf zed that no two States are 
alike and the co■btned data base is not truly representative of 
the nation. In other words. the extrapolation of the analysis 
results to States other than those included In the data b1Sf! 1s 
not statistical tn nature. 

Caution should be exercised tn interpreting the analysis 
results. especially ff the analysts of interest ts susceptible to 
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the influence of regional characteristics. such as weather and 
terrain conditions, design standards. age of the facilities. etc. 
More detailed disr.ussion on how to dtcount for such differences 
in the analysis and interpretation of the results will be 
presented in the next section. 

Another consideration is the relative size of the 
individual State data bases. It is conceivable that the size of 
one State. in terms of nu•ber of highway miles and accidents. 1s 
so large relative to the Qther States in the data base that the 
analysis results are heavily biased toward that State. This 
problem could be minimized by selecting States with roughly equal 
proportions. On the other hand. it may be desirable to have each 
State in proportion to the relative stze of the region ft resides 
so that the data base would be more representative on a national 
bas is. 

A number of States have establ tshed , or are in the 
process of developing, integrated accident record systems, such 
as Michigan, Montana. New York, North Carolina, Ohio, Texas, 
Utah. and Washington. This list is by no means all inclusive and 
the degree of integration al so varies among the States. Of 
course. it would be desirable to select systems with as high a 
degree of integration as possible. 

The importance of compatibility among the selected States 
in terms of the reporting format and reporting threshold has 
already been discussed previously and will not be repeated here. 
Every effort should be made to select those States with the 
highest coA1patibilfty to 11tnh1fze the effort required to 11erge 
the State data files into a single data base. Since only a small 
number of States, e.g •• four to ff ve States, are involved. there 
ts a better chance of finding States that are relat1~ely 
compatible. Al so, it may be easier to work •1th these States to 
achie~e an even higher degr~e of compattDility. 

4.3 Discutstons 

A number !>f conceptual alternatives have been presented 
and discussed tn the previous section. So■e of the· a 1 ternatives 
are considered impractical. infeasible. or not cost-effective, 
and are rejected outright. The more promising alternatives worthy 
of further consideration are as follows: 

• Supple■ent the HPMS data base with accident data by 
■ergtng the State accident data bases tnto the HPMS 
data bate. 

• Create a safety analysts subsyste■ within the HPMS data 
base. 

• Merge selected integrated State accident data bases 
into a single data base. 
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The first alternative is perhaps the least attractive of 
the three alternatives. First, some of the States do not have 
existing capabi 1 ity to merge the accident data files into their 
HPMS data file. This would require considerable effort and 
expenditure to develop such capabilities initially and to 
maintain them on an annual basis. Second, even after merging with 
the HPMS data base, the merged accident data fi 1 es are st111 on 
an individual State basts. The users would have to extract the 
re q 11 t red data from the t n d i v t du a 1 St ate data ft 1 es and co ir bi n e 
them to create an analysis file suitable for use with the 
intendrd analysis. This would greatly complicate the data 
processing requirements and thus discourage its use. 

The second alternative ts the most desirable, but also the 
mo~t expensive. There ts the initial cost of setting up the data 
collection system, including design of the standardized accident 
reporting form, coding instructions, data entry and proces .. 1ng, 
and quality control. In addition, contracts would have to be 
established with the States and training provided for State 
personnel. Also, to provide better specificity on some of the 
data elements, it would be desirable to subdivide the HPMS panels 
into shorter sections of equal length. A rough estimate of the 
startup cost is in the range of one 11111 ion dollars. 

After the system is established, there would be annual 
operational expenses associated with the data collection effort, 
and the update and maintenance of the data base. The annual cost 
would vary depending on the number of accidents sa ■pled. Assuming 
an annual sample of 250,000 accidents, the operational expense is 
estimated to be in the range of 3 to 5 ■ il lion dollars per year. 

The third alternative 1s the least expensive while 
~roviding a reasonably good data base for safety analyses. The 
startup cost consists of identifying and selecting the State 
integrated accident record syste■ s for inclusion in the data base 
and acquiring the data bases from the selected States. Since the 
individual State accic:Jent data bases are already integrated, 1t 
is necessary to only develop the required software to ■erge the 
individual data files into a single data base. A startup cost of 
quarter of a million dollars should be sufff-c1e11t for the 
purpose. 

The annual operating cost is correspondingly low, which 
includes the acquisition of the State accident data bases and 
update of the software for ■erg1ng the files. An annual budget of 
$200,000 should be sufficient, not including any reporting 
requirements or appltcations. 

It 1s evident that the third alternative of ■erging 
several integrated States accident data files Into a single data 
base 1s the ■ost cost-effective approach and ts therefore 
reco ■■ ended. More detailed dtsc~ss1on on the pros and cons of 
the reco ■■ ended approach are presented tn the following 
subsection. 
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4.3.1 Reco-ended Alternat1•e 

Some of the major considerations associated with this 
recommended alternative are as follows: 

• Geographical representation. 

1 Compatibility. 

• Level of detail. 

• Administrative considerations. 

• Privacy of data. 

The major concern with this approac~ is the possible lack 
of credibility since the data base does not provide true national 
or geographical representation. Even ff the States are selected 
on a regional basis. there is no guarantee that the analysis 
results would be applicable to the individual States. Some of 
this concern could be al lev1ated through more rigorous validation 
procedures. 

Results of any analysts derived from the data base should 
be validated internally and. ff possible, externally. For 
instance, a predictive model 1s developed using the data base 
which includes combined data from four States. The model should 
be applied to each of the four States individually to check if 
the results are consistent across the States. It would al so be 
desirable to apply the model to one or two States not included in 
the data base as an external check. If the results are consistent 
across the States. there ts reason to believe that the results 
would be applicable to individual States. However, if there are 
wide variations in the results, it would be necessary to 
reanalyze the data to determine the cause(~) for such variations 
and to develop appropriate adjustment factors to account for 
differences among the States. 

In other words, analysis results derived from the data 
base should be validated by applying the results to the 
i n d iY i du a 1 S ta t e s inc ·1 u de d i n the d a ta b a s e a n d • if po s s i b 1 e • to 
other States outside of the the data base. Thfs would also reduce 
biases introduced in the·results due to unequal size of the 
States 1n the data base. This validation process is relatively 
straightforward and inexpensive sfnce it involves only the 
application, and not the development. of the analysis results. 

Every effort should be made to select States that are 
compatible in ter■s of data elements and reporting threshold. It 
1s recognized that true co ■ patfbt 1 ity 1s not attainable at the 
current ti ■ e. However, since the nu■ber of Statr.s involved is 
small. a high degree of coiapatfbilfty could bt: achieved. Also, 
there ts a better chance of improving the degree of co■patfbflfty 
by working closely wtth the States and possibly through such 
■eans as demonstration projects. 
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The level of detail on the accident data is limited to 
that of police reported level while the level of detail on the 
roadway and traffic data elements 1s restricted to what 1s 
available from the State roadway inventory files. Such levels of 
detail are usually adequate ,c, analyses of a general nature, but 
not for specific applications. 

It may be desirable to supplement the roadway inventory 
data with a limited number of data elements that are deemed 
essential, but are unavailable from the existing inventory files 
in one or more of the States. However, this should be kept to a 
minimum. and preferably on an ad hoc basis. There is always a 
tendency to try to satisfy the information needs of as many users 
as possible. This could result in the inclusion of too many data 
elements that are only used infrequently. By so doing, the cost 
for the data collection and processing could be increased 
su~stantial ly without a corresponding increase in the benefits. 

It is probably more cost-effective to include in the data 
base on (a continuous basis) only those data elements that are 
most essential or those that are currently available from the 
State data files. Then, for applications requiring more details 
than are available from the continuous data base, special studies 
specifically designed for the application would be used. 

As for the quality of the data, they would be subject to 
the same problems as those of the State data bases since no 
additional quality control checks are incorporated. One 
alternative is to improve the data quality to that of enhanr:ed 
police-level data through recoding and additional quality control 
checks. The costs associated with this enhancement are fairly 
substantial and probably not cost-effective since only four or 
five States are involved. 

Proper administration of the data base is essential to the 
success of the data base. The data base should be administered 
through a single agency, be ft FHWA or a contractor to FHWA. The 
data base manager has to have 1ntt ■ate kno-ledge of the indivi­
dual State data bases and constantly keep abreast of any new 
develop■ents in the States. The ■anager should also have a good 
understanding of the require■ents for highway safety analys1~ in 
order to assist the users 1n properly analyzing the data base. 
This user interface ts critical to the acceptance of the data 
base by the users. 

The final consideration concerns the privacy and 
accessibility of the data base. Tort liability has been a growing 
concern of the States 1n recent years. It ■ ay be difficult to 
enlist the cooperation and assistance of the States without 
cons1derat1011 for the privacy and accesstb111ty of the data. It 
would be tdeal tf the data base could be protected under so■ e 
fer• of legislation and be restricted to only research and 
develop■ent app11cat1ons. Otherwise, safeguards agatnst requests 
by attorneys or non-govern■ental agencies thro.igh subpoenas or 
the Freedo ■ of lnfor■ 1tton Act should be developed to ■ 1tntain 
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data privacy. The safeguards should also be extended to li ■ it the 
accessibility of the data base to only authorized users. 

4.3.2 l11ustrat1ve Exa■ples 

To illustrate the app11cab11ity and utility of the 
reco11mended alternative. it fs instructive to exa ■ tne how the 
hypothetfcal data base would fare tn addressing the example 
questions posed previously 1n Chapter II under highway safety 
analysis. Details of the illustrative examples are provided in 
Appendix D. Only a summary of the highlights is provided in this 
subsec~ion. 

The need to merge with other data bases in addressing 
spec1fic analysts is well-demonstrated with the examples. In 
order to identify bridge sites, the data base has to be merged 
with the computerized bridge inventory file through a location 
matching process. It 1s both impractical and undesirable to carry 
too many data elements in the data base on a continuous basis. It 
would be more cost-effective to maintain only the most essential 
data elements in the data base. More specific or detailed infor­
mation would have to be obtained by merging with other data bases 
or through special studies. 

To allow for both location- and accident-based analysts. 
ft is necessary to maintain two separate files, one for the 
locations and the other for the corresponding accidents. These 
ffles could be used fnd1vfdually or fn combination depending on 
the question being addressed. For location-based analyses. the 
accident data would be ■ erged into the location f11e for 
determining accident frequency and rate. A co ■ puter program to 
merge these two files would have to be developed. For accident­
based analyses, only the accident ffle would be required. 

There are a nu■ber of situations in which the hypothetical 
data base would not be applicable or useful. Su ■■ arfes of such 
situations are presented as follows: 

l. The data base would not be applicable to site-specific 
analy~es unless the population of interest 1s Included fn the 
data base. More i ■ portantly. ft ts tnapproprflte to 1Jse a 
national general purpose data base to address site-specific 
analyses. Such analyses are best addressed at the State and local 
levels, and not at the national level. 

z. Longftudtnal evaluation type of analysis ts also stte­
spectffc and the nu ■ber of locations at which a particular 
counter■easure ts installed at any given t1 ■e is usually rather 
s■all. While the hypothetical data base ■ ay be appltcable to so■e 
of the questions, ft ts oftentf ■ er. Just as easy to set up a 
special study for the specific question to be addressed than to 
try to glean the 1nfor ■ation fro• the hypothetical data base. 
Moreover. the re1utred level of detail for the data ts so■etf ■es 
beyond that available fro ■ the data base (1.e •• general ro1dw1y 
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inventory data and police-level accident data) so that 
supplemental data collection is already necessary. 

3. The applicability of the data base is li•ited not only 
by the data elements available. tut also by the level of detail 
available in the data elements. For example, the analysis on 
safety associated with double-bottom tractor-trailer trucks is 
greatly hampered by the inability to identify accidents involving 
these trucks. A minor change in the accident report form to 
include a separate code for double-bottom tractor-trailer trucks 
under vehicle type would greatly facilitate future studies on the 
safety of these trucks. 

4. The specificity of the posed question 1s another 
factor affecting the applicability of the data base. Despite the 
large sample size of the data base, certain events. such as large 
trucks impacting crash cushions. are so rare that the number of 
applicable accidents may be too smal 1 for proper analysis. 

5. There are questions that simply cannot be addressed 
with accident analysis. Accident measures are relatively gross 
indicators and they may not be sensitive enough to detect subtle 
changes or differences in some instances. It is important to 
recognize and understand the limitations of accident analysis so 
that appropriate alternatives could be used to properly address 
the question under study. 

In summary, the reco■mended alternative of merging four or 
more integrated State traffic record systems into a single data 
base would provide the needed information for most highway safety 
analyses of a general nature fro11 the standpoint of FHWA. 
However, it should be recognized that the data base al so has its 
11m1tations. Some of the analyses are better addressed with 
special studies and there are others that are sireply not 
answerable with accident analysis. Nevertheless. the reco■■ended 
alternative appears to be a effective means of addressing much ~f 
FHWA 's data needs in highway safety analysis at a reasonable 
cost. 
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CHAPTER Y. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Findings and Conclusions 

• Highway safety analysis, as defined 1n this study, can 
be categorized as either analysis or implementation. Analysis 
refers to the use of the data bases to address problems and 
questions from the standpoint of research and development, 
evaluation, and analysis. Implementation is related to the 
development of warranting crtterta and project selection based 
upon the warrants. Assessment of the data bases is strictly from 
the analysts standpoint and excludes implementation. 

Highway safety analysis can be characterized using a 
taxonomy based on four factors: 

1. Type of Analysis 

Problem Identification 
Cross-Sectional Evaluation 
Longitudinal Evaluation 

2. Unit of Analysts 

Location 
Analysis 

3. Purpose 

Problem Identification - System Wide vs. Site 
Speci ff c 

Cross-Sectional Evaluation - Comparative Evaluation 
vs. Rel~t1ansh1p/Pred1ctive Modeling 

Longitudinal Evaluation - Evaluation 

4. Spec if i ct ty 

Highway 
Accident 

Sfxte~n components of highway safety analysis are identified with 
the characterization scheMe based on which the applicabi1ity and 
utility of selected existing data bases are evaluated. 

t Existing data bases are categorized 1.;sing another 
taxonomy based on the following four criteria: 

1. Application 

Primary 
Secondary 
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2. Purpose 

Primary - General Purpose vs. Special Purpose 
Secondary - Exposure vs. Inventory 

3. Unit of Analysis 

location 
Accident 

4. Level of Detail 

Police Level 
Enhanced Police Level 
In-Depth 

Only primary data bases that can be used directly for safety 
analySais are included in the study. The existing data bases are 
then grouped into seven categories according to this 
categorization scheme. 

• Seven existing data bases are selected for study. one 
from each of the seven categories: 

General Purpose Data Base: 

1. Highway Performance Monitoring System (HPMS). 

2. State Accident Data Bases. 

3. Fata 1 Accident Reporting System (FARS). 

4. National Accident Sampling System {NASS} Continuous 
Sampling Subsystem {CSS). 

Special Purpose Data Base: 

5. FHWA RRR Data File. 

6. Calspan Study Data File. 

7. NASS Longitudinal Barrier Special Study (LBSS). 

The e ■ phas1s of the evaluation ts on the four general purpose 
data bases for obvious reasons. The three special purpose data 
bases are included to illustrate the use of spec1•1 studies to 
address specific questions that cannot be answered with the 
general purpose data bases. 

• These seven selected data bases are evalu1ted for their 
applicability and utility 1n 1ddressfng the 1nfor■at1on needs of 
the 16 co■ ponents of highway safety analysts. The evaluation 
cr1ter11 used are as follows: 
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l. Applicability - the types of highway safety analysis 
that the data base can be used for. 

2. Utility - how good the data base is in satisfying the 
information needs of the applicable analyses: 

a. Breadth of representation 
b. Sample size 
c. Level of detail 
d. Accuracy and consistency 
e. Flexibility. 

• The three national, general purpose data bases, i.e., 
HPMS, FARS, and NASS CSS, and the special purpose data bases are 
rather limited in their applications. It is understandable for 
the special purpose data bases to have limited ctpplicability 
since they are designed for specific purposes. However, the 
applicability of the three national gener31 purpose data bases is 
not much better. It is obvious that the emphasis for these data 
bases is to provide a census or estimates on a national scale and 
little consideration has been patd to the use of these data bases 
in highway safety analysis from the FHWA standpoint. 

The HPMS data base hJS extensive roadway data, but only 
summary data on accidents. This eliminates the use of HPMS in any 
accident-based type of analysis. Also, the roadway data apply to 
entire roadway sections, or HPMS panels, which have varying 
lengths. The specificity of the roadway data ts therefore also 
limited to summary type of variables. 

The FARS and NASS CSS data bases are both accident-based 
and are thus not applicable for any locati~n-based type of 
analysis. The applicability of the FARS data base is even more 
li111ited since only fatal accident are included so that there fs 
no basis of comparison in terms of ~everity. Also, both data 
bases do not currently have any exposure information for 
calculation of accident rates. 

St a t e a cc i dent data fi 1 es • when i n t e grated w i th roadway 
inventory data, are the only data bases that are applicable to 
al 1 components of highway s~fety analysis. Many of the States do 
not currently have their roadway inventory and accident data 
files integrated although 1t is believed that most of the States 
have the capabtl ity for doing so. With regard to accident data, 
there are wtde variations among the States in the ava11abiltty. 
definition, and format of data ele ■ ents and in thetr reporting 
thresholds. This makes the •ergtng of accident data bases acros~ 
States a very d1fftcult a~d ••Jor undertaking. 

The utility of the data bases varies somewhat among the 
general purpose data bases. but none with any major problems. The 
emphasis in devising conceptual alternatives is on 1 ■ prov1ng the 
applicability, and not on the utility, of the data bases. 
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• An idealized national data base for highway safety 
analysis from FHWA's standpoint should have the following 
desirable characteristics: 

1. Handle both location- and accident-based analyses. 

2. Have broad geographical represe~tation or be based on 
a statistical sampling scheme. 

3. Have a large sample size. 

4. Have. as a minimum, general roadway inventory data and 
police level accident data. 

5. Be quality controlled for accuracy and consistency. 

6. Have the capability to be merged with other data 
bases. 

None of the existing general purpose data bases has ell 
the desired characteristics. Each data base has its own strengths 
and weaknesses. 

• Various conceptual alternatives to improve and enhance 
the appl icabil fty and uti 1 ity of the existing genera 1 purpose 
data bases were consid@red. Many alternatives were rejected for 
being infeasible, impractical I or not being cost-effective. For 
example, the ideal alternative of modifying and integrating the 
four existing general purpose data bases into a single data 
collection syste~ which would have all the desirable characteris­
tics and could satisfy all t~e infor■ ation needs for highway 
safetyanalysts 1:, obviously not a practical alternative. 

The FARS and NASS css data bases are accident-based and 
cannot be •odified to a location-based system without totally 
redesigning the data collection syste■ s. Any 1•prcvement short of 
major redesign would not extend the applicability of these data 
bases to beyond that of accident-based type of analysis. No 
altP.rnative was therefore considered for the FARS and NASS CSS 
data bases. 

The aore promising alternatives considered evolve around 
the HPMS and integrated State accident data bases, includini: 

1. Supple■ent the HPMS data base with accident data by 
merging State accident data bases into the HPMS data 
base, 

2. Create a safety analysis subsyste■ within the HPMS 
data base, and 

3. Merge selected integrated State accident data bases 
into a single data base. 
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The first alternative would keep the current HPMS data 
base unchanged. Accident records would be mat~hed to the HPMS 
panels on an 1nd1v1dua1 State basis. This alternative is the 
1 east attract1 ve of tha three a 1 ternatf ves. Ff rst. some of the 
States do not currently have established capability to merge 
their accident files into the HPMS file. This would require 
considerable effort and expenditure to develop and matnta;n such 
capabti ttfes for al 1 these States. Second, even after merging 
with the HPMS data base, the merged accident data files are stil 1 
on an individual State basis. The users would have to extract the 
required data from the individual State data files and combine 
the11 to. create an analysis file. This would greatly complicate 
the data proce~sfng requirements and thus discourage its use. 

The second alternative involves selecting a subs~mple of 
accidents that occurred within the HPMS panels based on a 
statistically representative scheme. These sampled accidents 
would be recoded onto a standardized form and entered into a 
single data base. Supplemental data elements could be added to 
the data base at the same time if so desired. Also, more rigorous 
quality control could be install•d to improve on the accuracy and 
consistency of the data. Another potential improvement is to 
merge StQte roadway inventory data into the HPMS data base or to 
subdivide the existing HPMS panels into shorter sections of equal 
length. 

The second alternative ts the most desirable, but also the 
most expensive. There ts the initial cost of setting up the 
system. More importantly, after the system 1s established. there 
would be annual operational expenses associated with the data 
collection effort and ~he update and maintenance of the data 
bose. The recoding of the accident data would require the use of 
State personnel. under contract to FHWA. A rough esti ■ ate of the 
startup cost 1s fn the range of one ■ 111 fon dol 1 ars with an 
annual ·operational ex~ense of 3 to 5 mfl lion dollars. assuming an 
annual sa ■ple of 250,000 arcidents. 

The third alternative involves the selection of a small 
nu■ ber of States with existing integrated accident data bases and 
■erging them into a sing1e data base. Since the individual State 
accident data bases are already integrated. ft 1s necessary to 
only develop the required software to merge the tndtvidual files 
into a stngl e di.I ta base. A startup cost of quarter of a 11111 ton 
dollars ts estimated. The annual operating cost ts estimated at 
$200,000, which includes the acquisition of the State accident 
data bases and updates of the software for ■ erging the files. 
Th1s alternative 1s the lust expensive while provfdfng a 
reasonably good data base for hfghway safety analysts and 1s thus 
reco■■ended for further consideration. 
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5.Z Reco■■endattons 

The recommended alternative is to merge several integrated 
State accident data files into a single data base. The major 
characteristics of the resulting data base are as follows: 

1. The data base is applicable to all components of 
highway safety analysis, 

2. Some geographical representation is provided by 
dividing the nation into a number of regions and 
selecting one State from each region, 

3. The data base would have a very large sample size, 

4. The level of detail 1s limited to State roadway 
inventory data and police level accident data, 

5. The quality of data is the same as that of the 
individual State data files since no additional 
quality control checks are incorporated, 

6. The data base could be merged with other data bases. 

The data base would provide, at a reasonable cost, the 
needed information for most highway safety analyses of a general 
nature from the standpoint of FHWA. However, it should be 
recognized that the data base also has its limitations. Some of 
the analyses are better addressed with special studies and there 
are others that are simply not answerab1e with accident analysis. 

Some major considerations associated with the recommended 
approach and resulting data base are summarized as follows. 

• Selection of the States for inclusion into the data 
base is a critical ingredient to the success of this approach. 
The States would be selected on the following criteria: 

1. Geographical representation - one State from each 
region with due consideration for the relative size of 
the individual State data bases. 

2. Existing capability of integrating the accident data 
files with the roa~way inventory, traffic, and other 
pertinent data files. 

3. Co■ patibility a■ong the selected States in ter■s of 
their accident reporting for■at and reporting thres­
holds, and their roadway inventory record systems. 

• The ■ ajor concern with this approach is the possible 
lack of credibility since the data base does not provide true 
national or geographical representation. So■ e of this concern 
could be alleviated through ■ore rigorous validation procedures. 
Results of any analysts derived fro■ the data base should be 
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validated internally by applying the results to the 1nd1vtdual 
States. If the results are consistent across the States. there is 
reason to believe that the results would be applicable to other 
States. However, if there are wide variations 1n the results, it 
would be necessary to reanalyze the data to deter11ine the 
cause(s) for such inconsistency and to develop appropriate 
adjustment factors to account for the differences. Also, it would 
be desirable to further validate the results with one or two 
States not included in the data base as an external check. 

t There is always the tendency to include as many data 
elements as possible to satisfy the information needs of various 
users. This could mean the inclusion of supplemental data 
elements not available from the existing data files. However, ft 
is probably more cost-effective to include in the data base on a 
continuously basis only those data elements that are most 
essential and are currently available from the State data files. 
For analy~es requiring more detailed information than is 
available from the data base, the data could be obtained with 
supplemental data collection or special studies. 

• ?roper administration of the data base 1s essential to 
the success of the data base. The data base should be centralized 
and ad•1nistered by a designated data base ~anager withfn FHWA or 
a contractor to FHWA. The manager should have intimate knowledge 
of the individual State data bases and constantly keep abreast of 
any new developments in the States. The manager should also have 
a good understanding of the requirements for highway safety 
analysts to properly interface with the users. 

t The privacy and accessibility of the data base 1s 
another key consideration gf "', the current concern of the States 
on tort 11abi11ty. It wo e ideal if the data base could be 
protected through leg1s1 ,n to only research and development 
applications. Otherwise, so ■ e safeguards against unwanted or 
unauthorized use of the data base need to be developed. 

Reproduced from 
best available copy 
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APPEIDU A 

ILLUSTRATIYE EIANPLES OF HIGHMAY SAFETY ANALYSIS 

PROILEN IDENTIFICATIOI 

9!!_est1on 1. What are the accident rates for bridge sites 
by highway type and bridge width? 

Unit of analysis: 
Purpose: 
Spec ifi c1 ty: 

Location {bridges) 
System wide 
Highway {highway t1pe a"d bridge width) 

Comments. This is the basic question on any location­
based problem identification type of analysis. Imp"lic1t in the 
question is whether there is a safety problem associated with 
bridge sites. This may be answered by identifying those combina­
tions of highway type and bridge width with the highest accident 
rates, or by comparing the various accident rates to so11e base­
line, such as the average accident rate for non-bridge sites. The 
extent of the problem 1s provided by the magnitude of the 
accident rates. 

Question 2. What are the accident rates for trucks with 
gross weight of over 10,000 pounds at bridge sites? 

Unit of analysis: 
Purpose: 
Spec if 1 c Hy: 

Location (bridges) 
System wide 
Accident (trucks -,1th gross weight of 

over 10,000 pounds) 

Comments. The question 1s sf ■ i 1 ar to the first q•1est1on 
except that the accidents are constrained to only trucks with 
gross weight of over 10,000 pounds. 

Note that the specificity does not have to be exclusively 
h1gh,iy or accident, but can be I co ■ i>1nat1on of both. For 
example. the question can be changed to, •what are the accident 
rates for tr~cks with gross weight of over 10~000 pounds at 
bridge sites by highway type?• The specificity 1s now both 
accident (trucks with gross weight of over 10 1 000 pounds) and 
highway (highway types). These exa■ples are .purposely kept si ■ ple 
to illustrate the various categories of highway safety aneiys1s. 

!luestion 3. Which are the top 50 bridge sites with the 
I': 1 g he s t .-ccl-cfe-nt- f re q u ency on two - l a n e r u r a 1 I; 1 g h ways 1 n t he 
State uf Texas for the 3-year period of 1982 tr, 1984? 

Unit of analysis: 
Purpose: 
Spec 1f i c 1ty: 

Location (bridges) 
Site specf fie 
Highway (two-lane rural highways) 
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Comments. In site-specific. problem identification type 
of analysis, the basic question is usually related to the 
identification of specific locations with certain safety 
problems, e.g., top 50 bridge sites with highest accident 
frequency. It ~111 always be necessary to define the population 
in terms of domain and time period, e.g., State of Texas from 
1982 to 1984. 

guestion ~- Which bridge sites in the State of Texas had 
at least two fatal accidents within the 3-year period of 1982 to 
19847 

Unit of analysis: 
Purpose: 
Specificity: 

Location (bridges) 
Site si,ecific 
Accident (fatal accidents only) 

Comments. This question is simi 1 ar to Question 3 except 
that only fatal accidents are considered. 

guestion 5. What are the accident severities for bridge 
accidents 6y ~tghway type and bridge width? 

Unit of analysis: 
Purpose: 
Spec tfi city: 

Accident (bridge accidents) 
System wide 
Highway {highway type and bridge width) 

Comments. This question is simi 1 ar to Quest ton 1 except 
for the dependent variable, which is accident severity instead of 
accident rate. This 11 lustrates the baste distinction between 
location- and accide~t-based types of analysts. 

Question 6. What ts the severity of bridge accidents 
1 n V o l Y Tng-rarge-t r u C k s ( 1 • e . • t r a C t O r S e :a 1 - t r I i 1 e r a n d d O u b 1 e 
bottom tractor-trailer trucks)? 

Unit of analysis: 
Purpose: 
Specificity: 

Accident (bridge accidents) 
System wide 
Accident (large trucks) 

Co■■ents. Safety of large trucks has been a controversial 
topic in recent years due to legislations allowing for heavier 
trucks and the designation of a nationwide truck network. 
I ■ pltc1t 1n this question is whether the severity of accidents at 
bridge sites involving large trucks 1s higher than so ■e baseline, 
e.g., non-br1 dge s1 tes. ttnd/or other vehi c 1 e type!t. 

CROSS-SECTIOIAL EYALUATIOI 

guest1on 7. Are there differences 1n accident rates 
be tween irldges-wfth wt d th narrower than 24 feet and those that 
are at least 24-feet wide on two-lane rural highways? 
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Unit of analysis: 
Purpose: 

Spec 1f1 city: 

Location (bridges) 
Comparative evaluation (bridge width 

narrower than 24 feet versus 24 feet 
and wider) 

Highway (two-lane rural highways) 

Comments. In cross-sectional evaluation. the data are 
taken at a given point in time for the analysis. e.g .• latest 
three years of accident data and current condition at bridge 
sites provided that no major improvement has taken place during 
the 3-year period. The specific comparison 1s the accident rate 
at narrow bridges with widths of less than 24 feet and wider 
bridges with widths of at least 24 feet. 

~uestion 8. Are there differences in accident rates 
between brldges-w it h w i d th n a r rower than 2 4 fee t and those th a t 
are at least 24-feet wide for double bottom tractor-trailer 
trucks? 

Unit of analysis: 
Purpose: 

Specificity: 

Location (bridges) 
Comparative evaluation (bridge width 

narrower than 24 feet versus 24 feet 
and wider) 

Accident (double-bottom tractor­
trailer) 

Comments. This question is similar to Question 7 except 
for the specificity which limits the data to only double bottom 
tractor-trailer trucks. 

Que,tion 9. What is the relationship between accident 
rate a nd-br°Cdge-wT dth for var i OU s highway types? 

Unit of analysis: 
Purpose: 

Specificity: 

Location (bridges) 
Relationship (accident rate vs. 

bridge width) 
Highway (highway type) 

Comments. This question and Question 7 illustrate the 
basic difference between comparative evaluation and relationship/ 
predictive modeling. Both questions ask for the relationship 
between accident rate and bridge width. Question 7 specifies two 
discrete categories of bridge width, t.e., 1 ess than 24 feet and 
at least 24 feet in width, while this question has bridge width 
as a continuous variable. The statistical techniques used to 
address these two types of analysis are very different. thus 
necessitating the distinction between comparative evaluation and 
relationship/predictive modeling. 

_!luestion 10. What 1s the relationship between fatal 
accfdent-rateand-relative bridge width? 
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Unit of analysis: 
Purpose: 

Speciffcfty: 

Location (bridges) 
Relationship (accident rate vs. 

relative bridge width) 
Accident (fatal accidents only) 

Comments. This question is similar to Question 9. but 
constrained to fatal accidents only. Also, the independent 
variable is changed from absolute bridge width to relative bridge 
width, i.e., the difference between bridge and approach roadway 
widths. 

Question 11. Is there any difference in severity between 
accidents involving bridge rails with and without approach 
guardrail transition treatments? 

Unit of analysis: 
Purpose: 

Specificity: 

Accident (~ridge rail accidents) 
Comparative evaluation (bridge rails 

w.ith vs. without approach transition 
treatment) 

Highway (bridge rail transition) 

Comments. The comparison in this question is on the 
severity of bridge rail accidents between bridges with approach 
guardrail transition treatment and those without. This same 
question can be addressed in two totally different approaches, as 
further discussed under Question 16. 

Question 12. Is the severity of bridge accidents higher 
for double bottom tractor-trailers as compared to tractor semi­
trailers? 

Unit of analysis: 
Purpose: 

Specificity: 

Accident (bridge accidents) 
Comparative evaluation (double bottom 

tractor-trailer vs. tractor semi­
trailer) 

Accident (double bottom tractor­
trailer and tractor semi-trailer 
accidents only) 

Comments: In Question 61 the severity of bridge accidents 
for large trucks 1s determined. This question goes one step 
further to compare the severity of bridge accidents between 
double bottom tractor-trailer trucks and tractor semi-trailers. 

¥uestion 13. Do the i ■ pact conditions (i.e., f_ ■ pact speed 
and ang*e) for bridge rail accidents vary as a function of bridge 
shoulder width on two-lane rural highways? 

Unit of analysis: 
Purpose: 

Specificity: 

Accident (bridge rail accidents) 
Relationship (i ■pact conditions vs. 

bridge shoulder width) 
H1ghway (two-lane rural highways) 
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Comments: This question differs from the other questions 
in that the dependent variable 1s not accident frequency. rate. 
or severity. but impact conditions. 1.e •• impact speed and angle. 
Otherwise. the question is similar to the others. The unit of 
analysis 1s bridge rail accidents constrained to two-lane rural 
highways. The relationship of interest is that between impact 
conditions and bridge shoulder width. 

guestion 14. What 1s the relationship between the vehicle 
curb weight and injury severity for bridge rail accidents 
involving pusenger cars? 

Unit of analysis: 
Purpose: 

Specificity: 

Accident {bridge rail accidents) 
Relationship (vehicle curb weight vs. 

injury severity} 
Accident {passenger cars only) 

Comments: The effect of vehicle downsizing on highway 
safety has been a topfc of interest in recent years. This 
question applies speciffcal ly to bridge rail impacts and the 
effect of vehicle curb weight on injury severity. 

LONGITUDINAL EYALUATION 

~uest1on_l5. Does widening the approach roadway to a 
bridge without corr~spondfng widening of the bridge itself create 
a hazardous condition for various highway types? 

Unit of analysis: 
Purpose: 

Specificity: 

Location (bridges) 
Evaluation {widening approach roadway 

with vs. without widening of bridge 
itself) 

Highway (highway type) 

Comments: This is a question co111monl y asked in RRR type 
of projects as to whether certain narrow bridges can re•afn in 
place while the approach roadway ts being reconstructed to a 
higher standard. 

The question can be answered using a before-and-after with 
control type of design 1n which the bridges are widened to the 
sa ■ e width as the approach r~adways 1n so ■ e projects and not 
widened in other projects. The accident rates and severity in the 
before and after periods can be co ■ pared for both the treat11ent 
and control bridges to deter■ fne ff the widening of the approach 
roadway. without corresponding widening of the bridge itself, 
creates a hazardous condition. 

A different approach can also be used to address this 
question. Since widening of approach roadway without widening of 
the bridge results in the change of the relative bridge width 
(i.e., difference between bridge and approach roadway widths), 
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one can estimate its effect by using the relationship between 
accident rate and relative bridge width. Such a relationship can 
be established using cross-sectional evaluation type of analysts. 

Longitudinal evaluation is a much more powerful technique 
than cross-sectional evaluation since it provides a direct answer 
to the question posed. The comparison ts between the before and 
after periods on the same bridges. This al lows for better control 
against other factors that may also affect the accident rates at 
bridges, e.g., traffic volume, approach alignment, etc., as 
compared to cross-sectional evaluation in which different bridges 
are used. The major problem with longitudinal evaluation is the 
lack of sufficient sample size. S1nce the number of accidents on 
bridges is fairly smal 1, ft would require either a large number 
of bridges or a long before-and-after period in order to have a 
large enough sample si~e for proper analysts. 

Question 16. Is there any difference in severity between 
accidents involving bridge rails wfth and without approach 
guardrail transttton treatments? 

Unit of analysis: Location (bridges with changes fn 
approach 9uardrail transition 
trea t■ent) 

Purpose: Evaluation (bridge rails with and 
without approach transition 
treatment) 

Specificity: Accident (bridge rail accidents only) 

Comments: This question is purposely selected to be 
identical to Question 11 under cross-sectional evaluation to 
again illustrate how the same question can be answered using two 
totally different approaches. 

With cross-sectional evaluation, the severity of bridge 
rail accidents on bridges with approach guardrail transition 
treatment is co ■ pared to that on bridges without the treatment. 
Thts 11eans that the co■par1son ts between different bridges and 
the result is subject to the effect of other influencing factors, 
such as bridge and approach roadway characteristics. 

In longitudinal evaluatfon, the severity of bridge rail 
acctdents before (without) approach guardrail transition 
treat ■ent is co■ pared to that after (with) the treat■ ent ts 
i•ple■ ented for spec1f1c bridges. Since the sa ■e bridges are 
1nvol ved, 1t is generally easier to control for the other 
influencing factors. The analysts 1s therefore ■ ore powerful 
than that of cross-sectfonal evaluation, provided a sufficient 
sa■ ple size 1s available. 
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APPENDIX 8 

LIST OF CANDIDATE DATA BASES 

A number of data bases have been identified as candidates 
for further consideration in the study. This 11st 1s by no means 
all inclusive, but believed to have included the major data bases 
that are of interest to the study. The candidate data bases are 
grouped according to the categorization scheme described in the 
11ain body of the report. For each candidate data base, the 
following information is provided: 

1. Short title of the data base. 

2. Source of information - sponsoring agency, contract or 
project number, study title, and performing agency, 
whichever is applicable. 

3. Stdtus of data base - completed or ongoing. 
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PRIMARY. GENERAL PURPOSE DATA BASES 

Location-Based, Police-Level_Af.cident Data 

1. Highway Performance Monitoring System {HPMS) - Federal 
Highway Administration (FHWA). ongoing. (Recommended for 
further study.) 

Accident-Based, Police-Level Accident Data 

1. State Accident Data Files - State highway and law enforcement 
agencies. ongoing. (Recommended for further study.) 

Accident-Based, Enhanced Police-Level Accident Data 

1. Fatal Acciden:; Reporting System (FARS) - National Highway 
Traffic Safety Adm1n ts tra ti on (NHTSA). ongo 1ng. (Recoaimended 
for further study.) 

Accident-Based, In-Depth Accident Data 

1. National Accident Sampling System (NASS) - NHTSA. ongoing. 
(Recommended for further study.) 

PRIMARY. SPECIAL PURPOSE DATA BASES 

Location-Based, Police-Level Accident Data 

1. FHWA RRR Study - FHWA. in-house. inactive. (Recommended for 
further study.) 

2. Urban Arterial Study - FHWA. •Analysts of Urban Arterial Road 
and Street Accident Experience,• Goodel 1-Grt vas. Inc •• 
completed. 

3. Narrow Bridge Study - FHWA, •Accident Analysts of Highway 
Narrow Bridge Sites,• Southwest aesearch Institute. 
co11pleted. 

4. Utility Pole Study - FHWA, •Evaluation of Uttlfty Pole 
Accident Counter■easures,• Goodell-6r1vas, Inc •• coapleted. 

5. Truck Accident Study - FHWA, •The Effect Jf Truck Size and 
Weight on Accident Experience and Traf'itc Operations,• 
Biotechnology, Inc •• co■pleted. 

6. Clear Recovery Zone Study - National Cooperative Highway 
Research Progra• (NCHRP). •Effectiveness of Clear Recovery 
Zone,• Midwest Research Institute, co■pleted. · 
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7. Interstate Accident Study - FHWA, completed. 

8. Delineation Study - FHWA, •cost-Effectiveness and Safety of 
Alternative Roadway Delineation Treatments for Rural Two-Lane 
Highways,• Science Applications, Inc •• completed. 

9. Skid Study - FHWA, 
Reduction Measures,• 

•Effectiveness of Alternative Skid 
Midwest Research Institute, completed. 

Accident-Ba,ed 1 Enhanced Police level Accident Data 

1. Calspan Study - FHWA, •Hazardous Effects of Highway Features 
and Roadside Objects,• Cal,pan Field Services, Inc •• 
co11pl eted. (Recommended for further study.) 

2. Utility Pole Accident Study - FHWA, •An Analysis of the Urban 
Utility Pole Accident Problem,• Calspan Field Services, 
Inc., completed. 

3. Motor Carrier Accident Reports - Bureau of Motor Carrfer 
Safety (BMCS), FHWA, ongoing. 

4. Hazardous Materials Incident Report - FHWA, ongoing. 

5. Grade Crossing Accident Reports - Federal Rafl road 
Administration (FRA), ongoing. 

Accident-Based. In-Deeth Acci~ent Data 

1. NASS Longitudinal Barrier Special Study (LBSS) - NHTSA/FHWA, 
ongoing. {Recommended for further study.) 

2. National Crash Severity Study (NCSS) - NHTSA, co■pleted. 

3. Pole Study - NHTSA/FHWA, •Accident Analysis - Breakaway and 
Nonbreakaway Poles Including Sign and light Standards Along 
Highways,• Southwest Rese,rch Institute, ongoing. 

4. Pedestrian Injury Causation Study (PICS) - NHTSA, completed. 

5. BMCS Accident Investigation Reports - BMCS, ongoing. 
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1. 

., ... 
3. 

4. 

5. 

6. 

7. 

SECONDARY DATA BASES 

National Personal Transportation Survey (NPTS) - Bureau of 
Census, periodic. 

National Travel Survey - Bureau of Census, periodic • 

Truck Inventory and Use Survey• Bureau of Census, periodic. 

Speed Monitoring Report - FHWA, o~going. 

National Driver Register - NHTSA, ongoing. 

National Electronic Injury Surve11 lance Study (NEISS) -
NHTSA, ongof ng. 

State traffic counts - State highway agencies, ongoing. 

Inventory 

l. National Bridge Inventory - FHWA, ongoing. 

2. National Railroad-Highway Grade Crossing Inventory - FP.A, 
ongoing. 

3. State Inventory data files, e.g. roadlog, alignment, sign and 
signal inventory, intersections, etc. - State highway 
agencies, ongoing. 
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APPENDIX C 

LIST OF DATA FILES AND DOCUNEITATIOIS REVIEWED 

A su•mary of data files, documentation, and related publica­
tions collected and reviewed 1n the study ts listed as follows. 

I. Hl&HWAY PERFORMANCE NOIITORIIC SYSTEM (HPNS). 

Data File: 

None. (Due to the massive volume of data associated wtth the 
HPMS data file and the limited budget allocated to data 
processing in the study, any actual processing of the HPMS data 
fi 1 e wi 11 be requested through FHWA.) 

Documentation: 

•Highway Performance Hon1torfng System Analytical Process.• 
Volume I - Executive Su ■mary and Volume II - Technical Manual, 
Office of Highway Planning, Federal Highway Administration, U.S. 
Department of Transportation, Washington. D. c •• March 1983. 

•Highway Performance Mon1tori~g System - Field Manual for the 
Continuing Anillyttcal and Stattsttcal Data Base,• Office of 
Highway Planning, Federal Highway Admfnfstratton, U.S. 
Depart■ent of Transportation, Washington, D. C., January 1984. 
(Also earlier editions of January 1979, and September 1980.) 

Related Publications: 

•Highway Perfor111nce Monitoring System - Vehicle Classification 
Case Study,• Office of Highway Planning, Federal Highway 
Administration. u. S. Department of Transportation, Washington, 
D. C., August 1982. 

•the Status of the Nation's Highways: Conditfofls and 
Perfor■ ance,• Report of the Secretary of Transportation to the 
U.S. Congress, July 1983. 

•Highway Safety Perfor•ance - 1982: Fatal and Injury Accident 
Rates on Public Roads 1n the United States,• Report of the 
Secretary of Transportation to the U.S. Congress, Dece•ber 1983. 

•Htghway Statistics, 1983,• Federal Highway Ad■intstratfon. u. s. 
Depart■ent of Transportation, Washington, D. C. 

•Traffic Monttortng Guide,• Draft Report, Office of Highway 
Planning, Federal Highway Ad■ 1n1stratfon 1 U. s. Depart■ent of 
Transportation, Washington, D. C., June 1984. 

58 



II. STATE ACCIDENT DATA BASES 

TEIAS 

~atLf!!!!l 

Texa~ Accident and Roadway Inventory SAS Data Files. 1981-1983. 

Documentation: 

•Accident and Roadway Inventory SAS Data Files - User Manual,• 
Accident Analysis Division. Texas Transportation Institute. Texas 
A&M University System. College Station, Texas, August 1984. 

UTAH 

Data Files: 

None. (Processing of the data files wil 1 be provided by Utah 
DOT.) 

Docu11enta ti on: 

•utah Department of Transportation Highway Information System, 
1984,• Transportation Planning Division, Utah Department of 
Transportation. Salt Lake City, Utah, 1984. 

•state Highway Infor ■ ation Syste ■, Task A - Detailed Work Plan 
Report,• Transportation Planning Division, Utah Department of 
Transportation. Salt Lake City, Utah, March 1983. 

•systems Develop■ ent Methodology (SDM/70) Overview,• Katch & 
Assocutes, Atherton, Caltfornta. and Atlantic Software, Inc •• 
Philadelphia. Pennsylvania, March 1983. 

•syste ■ Requ1re■ ents Definition (SRO) Report,• Transportation 
Planning Division, Utah Depart■ent of Transportation, Salt Lake 
Ct.ty, Utah, March 1983. 

•system Design Objectives (SDO) Report.• Transportation Planning 
Di vision. Utah Depart■ent of Transportation, Utah Depart■ent of 
Transportation, Salt Lake City, Utah, April 1983. 

•syste ■ External Specifications (SES) Report,•· Transportation 
Planning Divtston, Utah Depart■ent of Transportation, Salt Lake 
City, Utah, October 1983. 

•syste ■ Intern1l Specifications (SIS) Report,• Transportation 
Planning Division, Utah Depart■ent of Transportatton, Salt Lake 
City, Utah, March 1984. 

•safety File Linkage Syste■ User Manual,• Transportation Pl1nntng 
Dtvtston, Utah Depart■ ent of Transportatton, Salt Lake City, 
Utah, Septe■ber 1984. 



•safety File Linkage De■onstrat1on Project - Final Report,• Tran­
sportation Planntng Division, Utah Oepart■ent of Transportation. 
Salt Lake City, Utah, September 1984. 

•High•ay Information Syste■ - Displays and Outputs,• Utah Depart­
ment of Transportation, Salt Lake City, Utah. October 1984. 

Rel_ated Publications: 

Conley, C.G., Abbott, F.P., Brtnk11an. C.P. 1 and To11, J., "Model 
System for Evaluating Safety Projects Using State Record 
Syst111s,• Report No. FHWA/RD-81/186, Federa 1 Ht ghway Ad1111 n15tra­
tion, o. s. Department of Transportation, Wa~htngton, D. c .• 
January 1982. 

Verve Research Corp., "Feas1bfl1ty Analysts of Producing Accident 
Tables, Volume I: Final Report,• Prepared under Contract No. DOT· 
FH-11-9484 for Federal Highway Admfntstratfon, U. s. Department 
of Transportation. Washington, D. c .• July 1981. 

III. FATAL ACCIDENT REPORTING SYSTEN (FARS) 

Data Ftle: 

None. (Processt ng of the FAns data fi 1 e w111 be requested 
through FHWA.) 

Oocu11entation1 

"Fatal Accident Reporting System - 1982: An Overview of U. s. 
Traffic Fatal Accident and Fatality Data Collected in FARS for 
the Ye~r 198Z,• National Center for Statistics and Analysts, 
National Highway Traffic Safety Ad ■inhtration, u. S. Department 
of Transportation, Washington, D. C. 

1¥. IATIOIAL ACCIDEIT SANPLII, SYSTEM (IASS) 

Data Files: 

NASS Continuous Sa ■ pl1ng Subsystem (CSS) data files, 1979-1983. 

Docu■entat1ons: 

Partyka, s.c., •The Analyst's Pr1 ■ er: Getting Started with 
National Accident Sa ■ pltng Syste■ Data.• National Center for 
Statistics and Analysts, National Highway Traffic Safety Ad■ inis­
tratton, u. s. Depart■ent of Transportation, Washington. D. c .• 
Dece■ber 1983. 
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•National Accident Sampling Syste11 (NASS) - Analytical User's 
Manual,• National Center for Statistics and Analysis, National 
Highway Traffic Safety Administration, U. S. Depart■ent of 
Transportation, Washington, o. C. (one 11anual for each year's 
data file from 1979 to 1983.) 

•National Accident Sampling System • Data Collection, Coding and 
Editing Manual - 1984 Continuous Sampling Syste■, Version ftu•ber 
1,• National H1ghwa, Traffic Safety Administration, U.S. 
Department of Transportation, Washington, D. C., Dece ■ber 1983. 
(Also manual for 1983 css. Version No. 6 •• Dece■ber 1982.) 

Related Publications: 

•Report on Traffic Accidents and Injuries for 1979-1980,• 
National Center for Statist1cs and.Analysis, National Highway 
Traffic Safety Ad ■ 1nistration, U. s. Oepart ■ ent of Transporta­
tion, Washington, D. c., February 1982. 

•National Accident Sampling System 1981: A Report on Traffic 
Accidents and Injuries fn the u. S. Collected in NASS in the Year 
1981,• NattonQl Highway Traffic Safety Administration, u. s. 
Department of Transportation, Washington, o. C. 

•National Accident Sampling System 1982: A Report on Traffic 
Accidents and Injuries in the U. S. Collected in NASS in the Year 
1982,• National Highway Traffic Safety Ad ■ tntstration, U. S. 
Department of Transportation, Washington, D. C. 

Memorandum from Director of National Center for Statistics and 
Analysis on Mathematical Analysis Division Analytical Studies in 
FY 1984, Dece■ber 17, 1984. 

Data File: 

FHWA RRR Data F11e. 

~cu■entation: 

Y. FHMA RRR DATA FILE 

•RRR Evaluation Procedure Manual.• Federal Highway Ad■1n1stra­
tion, u. S. Depart■ ent of Transportation, Washington. D. C., 
Revtsed March 1982. 

Related Publtcat1on: 

•Euluation of the Safety and Operational I ■ pact of Resurfacing, 
Restoration and Rehab111tatton (RRR) Type Projects.• Inter1 ■ 
Report, Federal Highway Ad■ tnistr1tton 1 u. s. Depart■ent of 
Transport1tton, Washington. o. c .• May 1983. 
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YI. CALSPAN STUDY DATA FILE 

Data File: 

Cal span Study Data File. 

Docu11enta ti on: 

Coding ■anual and field for11s. 

Related Publications: 

•Hazardous Effects of Highway Features and Roadside Objects, ol. 
l. Literature Review and Methodology,• Report No. FHWA-RD-78-2O1, 
Federa 1 Highway Admi n1 strati on, U. s. Depart11ent of Transporta­
tion, Washington, D. c •• Septe11ber 1978. 

•Hazardous Effects of Highway Features and Roadside Objects, Vol. 
2. Findings,• Report No. FHWA-RD-78-2O2, Federal Highway Ad11inis­
tration, U. S. Depirt11ent of Transportation, Washington, D. C., 
Septe■ber 1978. 

¥11. NASS L0161TUDIIAL BARRIER SPECIAL STUDY (LISS) 

Data File: 

NASS LBSS data files - 1982 and 1983. 

Docu■entation: 

Mak, K.K., and Magaro, A., •National Accident Sa ■ pl tng Syste11 
(NASS) Long1tudtnal B11·rier Special Study - Coding/Editing and 
Fteld Procedures Manual,• National Highway Traffic Safety Ad•1ni­
stration, u. s. Depart■ent of Transportation, Washington, D. c., 
Revised October 1.982. 
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APPENDIX D 

ILLUSTRATIVE EIAIIPLES FOR RECONNENDED ALTERNATIVE 

The applicability, utility, and limitations of the recom­
mended alternative are examined in this Appendix through 
illustrative examples. The hypothetical data base is assu11ed to 
include general roadway inventory and accident data from four 
States, merged into a single data base. Example questions posed 
under highway safety analysis (see Chapter II and Appendix A for 
more details) are addressed using the hypothetical data base. 

PROBLEM IDENTIFICATION 

guestio~_l. What are the accident rates for bridge sites 
by highway f :.-~· and bridge width? 

Comments. The data base does not contain infor11ation 
pertaining to bridge sites. This requires the ■ erging of the 
hypothetical data base with the computerized bridge inventory 
ft 1 e through a 1 ocati on matching process. The importance of the 
ability to 11erge the data base with other data files is cleArly 
demonstrated. 

An analysis file would be created to address not only this 
question~ but the other posed questions as well. In order to 
allow for both location-based and acctdent-based analyses, two 
separate files, one with bridge site as the unit of 1nalysfs and 
the other containing the accidents at these bridge sites, would 
be created. Depending on the question to be addressed, these two 
separate files could be used individually or together. A computer 
progra ■ would have to be developed to merge the bridge and the 
ace i dent fi 1 es. 

The accident rate. e.g., nu■ ber of accidents per mil 1 ton 
v~hicles crossing the bridge, would be calculated for each bridge 
s1te. Th1s would require the ■erging of the accident ffle into 
the bridge file for calcul1tion of the accident rite. The bridge 
sites would be categorized by highway type, e.g., functtona1 
class, and bridge width. The average acc·ident rate for each 
category would then be deter■ 1ned for use with the proble■ iden­
tification analysts. 

Question 2. Whit are the accident rates for trucks with 
gross weight of over 10.000 pounds 1t bridge sites? 

Co■■ents. The 1n1lysts f1le created under Question 1 
would also be applicable to address this question. In calculating 
the accident rite for the 1ndtvtdual brtdges, only 1cc1dents 
invol v1ng trucks w1th gross wefght over 10,000 pounds would be 
included. However, the gross weights of trucks are generally not 
1v111ab11 fro■ poltce~level 1cctd1nt d1t1 and It ts not posstble 
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to identify trucks wtth gross weight over 10,000 pounds. The only 
alternative is to use the variable "vehicle type• as a surrogate 
measure and select the accidents accordingly. 

Question 3. Which are the top 50 bridge sites with the 
highest accident frequency on two-lane rural highways in the 
State of Texas for the 3-year period of 1982 to 1984? 

Comments. The data base would not be appl 1cab1 e to 
address this questfo, unless Texas is one of the four States 
included in the data base. Moreover, it is inappropriate to use a 
general purpose data base to address site-specific analyses. Such 
analyses are best addressed at the State and local levels, and 
not at the national level. 

If Texas is one of the four States in the data base, it is 
a simple ■ atter to subset the data to include only bridge sites 
on two-lane rural highways in Texas and the corresponding 
accidents for the 3-year period of 1982 to 1984. The bridges 
would then be sorted in descending order of accident rate and the 
top 50 bridges listed. 

~estion_!. Which bridge sites in the State of Texas had 
at letst twofatal accidents within the 3-year period of 1982 to 
1984? 

Coaments. The same comments for Question 3 also apply to 
this question. Otherwise, it 1s a simple matter to 11st all 
bridge sites with at least two fatal accidents within the 3-year 
period. 

Question 5. What are the accident severities for bridge 
accidents ~Y highway type and bridge width? 

Comments. Since accident is nc~ the unit of analysis, 
oRly the accident file is needed for the analysts. The accid~nts 
would be categorized by highway type and bridge width and 
accident severity, e.g .• percent fatal plus incapacitating injury 
accidents, co■puted for each of the categories. 

· Question 6. What 1s the severity of bridge accidents 
1 n V o 1 11 Tiig-ri'rge-t r u c ks ( 1 • e • 1 t r a c to r s e • 1 - t r a 1 l e r and do u b 1 e -
botto ■ tractor-trailer trucks)? 

Co11111ents. 
only the accident 
involving large 
severity co■ ~uted 

Again, accident 1s the unit of analysis and 
file would be used for the analysts. Accidents 
trucks would be subsetted and the accident 
accordingly. 
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CROSS-SECTIOIAL EYALUATIOI 

~uestion 7. Are there differences in accident rates 
between brldges-with width narrower than 24 feet and those that 
are at least 24-feet wide on two-lane rural highways? 

Comments. The analysis file would first be subsetted to 
included only bridges on two-lane rural high1111ays. The accident 
rates for individual bridges would be calculated, again by 
merging the accident file int~ the bridge file. The bridges would 
then be categorized according to their widths, 1.e., less than 24 
feet and 24 feet or wider. The average accident rate for each 
category •ould be computed and compared for significant 
difference. 

guestion 8. Are there differences in accident rates 
b e t we e n brTciges-w i t h w i d t h n a r r o we r t ha n 2 4 fee t a n d t h o s e t h a t 
are at least 24-feet wide for double-bottom tractor-trailer 
trucks? 

Comments. The analysis for this question would be similar 
to that for Question 7 except that only accidents involving 
double-bottom tractor-trailer tr~cks would be included. 

There 1s likely a proble• with identifying double-bottom 
tractor-trailer trucks since ■ost State accident reporting forms 
do not have this as a separate code. Without thfs code, the 
hypothetical data base would not be able to address this 
question. Even if such a code 1s available, the number of 
accidents involving such trucks ts very small for any individual 
bridge. This poses a problem with insufficient sa ■ ple size and 
the analysis results would be questionable. In short, this 
question may not be answerable at this ti ■e, even with a special 
study. 

Question 9. What ts the relationship between accident 
rate anlTrTcfge-wldth for various highway types? 

Co■■ents. The accident rates for individual bridges would 
first be calculated and the bridges categorized by highway type. 
The relationship between accident rate and bridge width would 
then be developed for each of the highway types, using such 
techniques as regression analysts. 

,g.!!.!!!!!.!! li • W ha t ts t he re 1 a t i on s h i p be twee n fa ta 1 
accident rate and relative bridge width? 

Co■■ents. An approach si ■ ilar to that for Question 9 
would be used. Only fatal accidents would be included in the 
calculation cf the accident rates for the individual bridges. 
Also, the relative bridge widths would have to be co ■ puted for 
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the bridges by subtracting the approach roadway width from the 
bridge width. 

Question 11. Is there any difference in severity between 
accidents involving bridge rails with and without approach 
guardrail transition treatments? 

Comments. Only bridge rail accidents would be included in 
the analysis. The problem for this question 1s the lack of 
information on approach guardrail transition treatments. Such 
records are rarely available from roadway inventory data and ft 
would require supplemental data collection. either from photologs 
or actual site visits to the bridges, to gather such data. In 
other words, this question is probably not answerable with the 
hypothetical data base without supplemental data collection. 

Caution should be exercised 1n analyzing the data and 
interpreting the results. Since different bridges are 1nvol ved, 
it is important to control for other factors that may influence 
the severity of accidents involving transitions to bridge rails. 
This 1s one of the major weaknesses .associated with cross­
sectional evaluation. 

For questions on the performance of roadside safety 
appurtena~ces such as this, a special study ts probably a better 
approach. First, supplemental data collection 1s already required 
to gather specific infor•ation not available from th~ roadway 
inventory data file. Second, police-level accident data do not 
provide sufficient detail to properly analyze the performance of 
roadside appurtenances. For example, there ts no infor■ation on 
such 1teais as the in-service condition of the appurtenance, the 
impact conditions, post-1 ■ pact trajectory of the h1pact1ng 
vehicle, 11alfunctioning of the appurtenance {e.g., snagging, 
overriding, vau1ting, etc.), subsequent hlpact(s) ff app11cab1e, 
damage to the vehicle and appurtenance, etc. 

Police-level accident data are useful for gross problem 
1denttf1cation and evaluation. However, for detailed perfor•ance 
evaluation, in-depth accident data would be necessary. Also, more 
detailed information would be required on the characteristics of 
the appurtenance and roadside conditions. This woul~ require the 
use of spec 1a 1 studies. 

It is 1 ■ portant to recognize that, even with the detailed 
site and accident data available fro■ special studies, there are 
■ any questions that cannot be addressed with accident data. Fo.r 
exa■ple. the effect of using or not using a washer with the bolt 
that attaches the W-bea ■ to the post can never be answered with 
accident analysis, regardless of the level of detail available 
for the data. Such questions would have to be addressed with 
co■puter st ■ul1tior. studies or full-scale crash testing progra■ s. 
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Question 12. Is the severity of bridge accidents higher 
for double~botto■-tractor-trailers as compared to tractor semi­
trailers? 

Comments. As previously discussed under Question 8, there 
is likely no separate code for doub1e-bottom tractor-trailers so 
that this question cannot be addressed by the hypothetical data 
base. However, if this code is available, sample size is less of 
a problem than with Question 8 since the unit of analysis is now 
accident instead of location. 

_9.uestion 13. Do the impac.t conditions (i.e., impact speed 
and angTeT-f"or-brtdge rail accidents vary as a function of bridge 
shoulder width on two-lane rural highways? 

Comments. This question can only be addressed with the usP. 
of in-depth accident data through a special study. Information on 
impact conditions is not available with police-level accident 
data. 

Q~estion 14. What is the relationship between the vehicle 
curb weTgJii and injury severity for bridge rail accidents 
invol v1ng passenger cars? · 

Co ■ments. The accident file would first be subsetted to 
include only single vehicle bridge rail accidents involving 

.passenger cars. The vehicle curb weight is not available fro■ the 
accident reporting for■, but can be derived from the vehicle make 
and model codes. A computer program for this purpose is al ready 
in existence and can be incorporated into the data base on a 
routine basis. The relationship beheen vehicle curb weight and 
injury severity, e.g •• percent (probabi 11ty) of fatal pl us 
incapacitating injury accidents, could then be developed using 
such statistical techniques as logistic regression. 

LO■GITUDIIAL EVALUATIOI 

!l!!.!!11~.!L!~. Doe s w f den f n g t he a pp r o a c h r o a d way to a 
bridge without corresponding widening of the bridge itself create 
a hazardous condition for various highway typ&s? 

Co■■ents. For longitudinal evaluation type of analysis, 
it is probably better to use a special study than to extract the 
data fro■ the hypothetical data base. First, the nu■ ber of 
bridges included in the study is likely to be relatively s■all 
due to the costs associated with such reconstruction projects. 
Secondly, ft 1s far si ■ pler to conduct a special study than to 
•anipul1te the data base to extract the needed 1nfor■atton. 

In order to extract the infor■ation fro■ the hypothetical 
data base, the bridges selected for study would ftrst have to be 
iaentiffed fro ■ the data base. The dates of the widening 
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improvements and the construction periods, which vary by bridge, 
would have to be identified as wel 1 as the before and after 
periods for the accident data. The conditions of the bridges and 
corresponding accidents 1n the before and after period would have 
to be identified and input to the analysts file. It would be 
easier and less prone to error to create the analysis file from 
scratch as in the case of a special study. 

Question 16. Is there any difference in severity between 
accidents lnvolving bridge rails with and without approach 
guardrail transition treat■ents? 

Comments. The comments made under Questions 11 and 15 
also apply to this question. In short, longitudinal evaluation 
typf. of analysis can be better addressed with a special study. 
Also, for questions on performance evaluation of roadside safety 
appurtenances, police-level accident data are limited to only 
gross problem identification and evaluation. In-depth accident 
data would be necessary for the ■ore detailed evaluations. 
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n:ot:RAU.Y cooRlllr.ATi.o PROGRAM Cl"CP> o•· HIGHWAY RESEARCH, I 
DEVELOPMENT, AND TECHNOLOGY 

The Offices of Rescan:h, De\·elopment. and 
Technology (RD&T) of the Federal Highway 
Admini,tratinn (FHWA) are respansible for a broad 
research, development, and technology transfer pro­
gram. Thi, progr:m1 is accomplished using numerous 
method, of funding and management. The effort<; 
include work done in-house by RD&T \taff, con­
tract, ming administral!,e funds, and a Federal-aid 
program rnnducted by or through State highway or 
transportation agencies, which include the Highwav 
Planning and Rc~.earch (HP&RJ progrdm, 1 1c Na­
tional Cooperali\e Highway Research i'rogram 
(NCHRPJ managed hy the Transportal:,,n Re,earch 
Board, and the one-half of enc percr.11 training pro­
gn.m conducted by the National! tighwav lmt;tute. 

The FCP is a carefully selected group of projech, 
separated into broad categoric,. formulated to use 
research, development. and technology transfer 
resource, to obtain ,olutiom to urgent national 
highway problems. 

The diagonal Jouble ,tripe un the CO\Cl of this n:pon 
represents a highway. It i, cnlor-coded to identify 
the FCP category to which the report's ,ubject per­
tains. A red stripe indicates category I, .1ark blue 
for cate11ory 2, light blue for category 3, brown for 
category 4, 11ray 'or category 5, and green tor 
i:ategory 9. 

FCI' Category Oescriptions 

I • Highwal Desi&II and Operation for Safl't) 
Safety RD& T addre,ses problems associated 
with the respon~1bilities of the FHWA under the 
High,,.,ay Safety Act. It includes inve,tigation of 
appropriate design standards, roadside hard­
ware, traffic control devices, and colle.:tion or 
analysi, of phy,ical and ,cientific data for the 
formulation of imrroved safety regulation, to 
better protect all mot0rists, bicycles, and 
pedestrians. 

2. Traffic Control and Managt'ment 
Traffic RD&T is concerned with increasing the 
operational efficiency of existing highways by 
ad\ancing technology and balancing the 
demand-capaci'} relation,hip through traffic 
management techniques such as bus and carpool 
preferential treatment, coordinated ~ignal tim­
ing, motorist information, and rerouting of 
traffic. 

3. Hiahwa) Operations 
This category addresses preserving the Nation's 
highways, natural rt:sources, and .:ommnnity 
attributes. It includes activities in physical 

maintenance, traffic ,ervices for maintenance 
zoning, management of human re,ources and 
equipment, and identification of highy,ay 
elements that affect the quality oft he human en­
\ ironment. The goals of project, within this 
category are to maximi,e operational efficiency 
and ,afety to the traveling pubfa while conserv­
ing ,e,o.,r,e, anJ reduci:1g adverse highway and 
tratfo.: impact• through protectiom and enhance­
mci!I of envir•mrnental feature,. 

4. P11,rml'nt Design, Construction, and 
Manageml'nt 
Pavement R O&l i, concerned with pavement 
de.,ign and rehabilititat1on method, and rro­
<.:edure,, n,nstruct1on technology, recycled 
highwa) materials, imprt'ved pavement binders, 
and improved pavement management. The goat,. 
will emphasize 1mprovunent, 10 highwa) 
performari.:e over the network', l!fr cycle, thus 
extending maintenaPce-frec operation and max­
imi11ng benefits. S~,ecifk areas of effort will in­
clude material characteri1ation,, pavement 
damage pred11,:1 ;ons, method, to m111imize local 
pavement defect,, quality control specifications, 
long-term pavement moniwring, ,md life cyd:: 
co,t analy-e,. 

5. ~tructural Desi11n and Hydraulics 

Structural RD&T i, rnncerned with furthering the 
latest technological 2dvances in structuial and 
hydraulic designs, fabrication processes, and con­
struction techniques to provide safe, efficient 
highway structures at reasonable costs. This 
category deals with bridge superstructures, ~arth 
structure,, foundations, culverts, river 
mechanic,. and hydraulics. In addition, it in­
cludes material aspects of structures (metal and 
concrete) along with their protection from cor­
rosive or degrading envi1 onments. 

9. RD&T Managt'ment and Coordination 

Activities in this category include fundamental 
work for new concepts and system character­
ization before the investigation reaches a point 
where it is incorporated within other categories 
of the FCP. Concepts on the feasibility of new 
technology for highway safety are included in thi~ 
category. RD&T reports not within other FCP 
projects will be published as Category 9 projects. 


