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PREFACE 

This report summarizes work to date on Research Project 3-5-86-439, "Strategies 

for Bridge Replacement." The project's goal is to provide the Texas State Department of 

Highways and Public Transportation with a practical tool for prioritizing bridge replacement 

and rehabilitation projects. We believe the computer programs developed during the project's 

first stage addresses that goal. 

The authors are particularly grateful to Messrs. Dan Williams and Ralph Banks of the 

Texas State Department of Highways and Public Transportation for assistance as Project 

Contact Representatives. Many other SDHPT employees have also been helpful, and we thank 

them, as well as Jeannette Garcia, Tony Tascione, and Dr. M. Muthu. Thanks are also due to 

the staff at the Center for Transportation Research, especially Lyn Gabbert, for their 

invaluable assistance in preparing this report. 
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IJST OF REPORTS 

Report No. 439-~, "Improvements in On-System Bridge Project Prioritization," by Chris 

Boyce, W. R. Hudson, and Ned H. Burns, presents a computerized procedure for prioritizing 

bridge replacement and rehabilitation projects. Background information and directions for 

further research are included. 
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ABSTRACT 

This report presents information on possible improvements to the Texas State 

Department of Highways and Public Transportation's 1985-86 method of on-system bridge 

project prioritization. Within this project the method has been computerized, giving speed, 

consistency, and efficiency to the selection process. The program's output divides projects 

into three groups of bridges, termed Qualifying bridges, Marginal bridges, and Non-Qualifying 

bridges. Funding recommendations involving Qualifying and Non-Qualifying bridges are 

relatively straightforward and can be presented via computer. Marginal bridges require 

additional information and analyses before funding recommendations are made; the computer 

program produces a list of Marginal bridges and summarizes decision-making information for 

each. A variety of program inputs can be used and the results from several input files can be 

compared, offering new information to the decision maker. 
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SUMMARY 

Research Project 439, Strategies for Bridge Replacement, began in September, 1985. 

A literature search revealed that no existing bridge project prioritization program was 

completely appropriate for Texas. Computerizing the SDHPT's then-current selection 

procedure was seen as an immediate improvement to the current prioritization process and 

these computer programs were developed. The User's Guide for the programs is contained in 

Appendix A of this report. Project staff added flexibility to the selection process by 

programming it to sort bridge projects into three groups rather than the previous two (1) 

definitely qualified for funding (2) qualified for funding, and (3) not qualified for funding. 

The. three bridge groups are termed Qualifying, Marginal, and Non-Qualifying, respectively. 

Bridges within each group are ranked by the Cost Per Vehicle (CPV) index, a measure of cost

effectiveness. 

The Qualifying group contains bridges which may be funded without further 

consideration. Bridges with obvious needs are placed in the Qualifying group by the computer 

program. "Obvious needs" could include very poor structural conditions, inadequate lane 

widths, or extremely low Sufficiency Ratings, among others. These obvious needs are 

relatively simple to assess using available BRINSAP data and are suitable for computerization. 

The Non-Qualifying group contains bridges which do not currently require funding. 

Non-Qualifying bridges are those which clearly do not need rehabilitation or replacement. 

These structures have, in general, good structural conditions, adequate lane widths, and at 

least mid-range Sufficiency Ratings. As with Qualifying bridges, the computer program can 

evaluate such bridges fairly easily on the basis of the available data. 

The Marginal group contains bridges deserving additional attention before funding 

decisions are made. The program forms the Marginal group and presents decision-making 

information for further evaluation by hand. This hand evaluation might examine factors such 

as roadwork projects in the bridge's vicinity, the presence of other funded bridges on the same 

. route, a rapidly deteriorating structural condition. It is anticipated that evaluation of these 

additional factors will show some Marginal bridges to be worthy of funding. 

The method presented makes the relatively easy decisions by computer {forming 

Qualifying and Non-Qualifying sets) while allowing complete control over the difficult, 

Marginal, bridges to remain in the hands of the SDHPT. Inputs for the program may be 

adjusted easily, permitting a spectrum of scenarios to be analyzed and studied in a fraction of 
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the time spent producing a single set of output by hand. The program offers a tremendous 

savings in time and effort, yet retains the current procedure's essence and control. The 

computerized selection process represents a significant improvement and is a useful decision

making tool. 

The scope and purpose of this report is first to comment on the basis and development 

of the computerized selection process and second to provide information on the use of the 

programs which comprise the process. The body of the report contains commentary regarding 

the developed process. It contains basic background information, a presentation of the 1985-

86 SDHPT method of project prioritization, and specific documentation of the improved 

method and its development, as well as recommendations for further study. The Appendix is a 

User's Guide. It contains information necessary for the use of the specific selection programs, 

including a general description of the computerized process and specific information about the 

format of the inputs, and the relationship of the programs. A listing of each of the programs is 

also provided. This commentary on the development of the selection process and the 

information contained in the User's Guide, together, are necessary for the examination and 

implementation of this selection process by the SDHPT. 

X 



IMPLEMENTATION STATEMENT 

We recommend that the computerized bridge selection procedure be examined by 

SDHPT and considered for immediate implementation. The program has the potential to 

significantly reduce the amount of time spent selecting bridges for funding. We recommend 

the computer programs be used as tools to sort information and to reinforce the good 

judgement of the SDHPT Bridge Division. 
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CHAPTER 1. BACKGROUND INFORMATION 

Nearly 40 percent of the Nation's bridges are considered deficient by the Federal 

Highway Administration (FHWA). The term "deficient" applies to two distinct classes of 

bridges: those in poor condition (regardless of configuration and design) and those with poor 

configuration or design (regardless of condition). Bridges in poor condition are termed 

Structurally Deficient, while those with poor configurations or designs are termed 

Functionally Obsolete. In Texas, 19 percent of the bridges on the Federal-aid System (on

system) and 72 percent of the bridges off the Federal-aid System (off-system) are deficient 

(Ref 1 ). Texas' 5,925 on-system deficient bridges are generally Functionally Obsolete, while 

its 1 0,978 off-system deficient bridges are split fairly evenly among the Structurally 

Deficient and Functionally Obsolete classes. 

Available monies are insufficient to fund all of Texas' deficient bridges. In the 1985-

86 program, repair or replacement for only 442 on-system bridges and 131 off-system 

bridges was provided, at a total cost of $209 million (Ref 2). In general, the Federal 

government funds 80 percent of the total project costs. The remaining 20 percent is funded 

by the SDHPT for on-state-system bridge projects and by local governments for off-state

system projects. Assuming a constant amount of yearly funding and no additions to the lists of 

deficient bridges, and neglecting inflation, it will take 13 years just to remedy the currently 

deficient on-system bridges and 83 years to fix the currently deficient off-system bridges. 

It will take 69 years to complete a cycle of funding for the entire on-state-system of bridges 

and 116 years for the entire off-state-system of bridges at 'the current pace. Clearly, a 

method of prioritizing bridge projects is required to insure that the available funds are wisely 

used. 

Formal bridge project prioritization programs have existed for at least the last 20 

years. Their development began· in earnest after the Ohio River Silver Bridge collapsed, 

killing 46 people, in 1967 (Ref 3). Congressional hearings responding to that collapse 

revealed a lack of uniform reporting standards for bridges and a need for an inventory of the 

nation's bridges. The 1968 Federal-Aid Highway Act (Ref 4) charged the Secretary of 

Transportation with developing bridge maintenance inspection standards, bridge inspection 

training materials, and a complete inventory of all bridges in the United States. Congress 

authorized a $100 million bridge program in 1970, making Federal funds available for 

training bridge inspectors, for making bridge inspections, and for replacing the nation's most 
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critical bridges (Ref 5). Initial funding programs were limited to bridges on the Federal-aid 

Highway System, but legislation in November 1978 included off-system bridges as well (Ref 

6). The Federal bridge funding program is now termed the Highway Bridge Replacement and 

Rehabilitation Program (HBRRP). 

RR439-1/01 



CHAPTER 2. SDHPT'S CURRENT ON-SYSTEM BRIDGE PROJECT PRIORITIZATION PROCEDURE 

Careful study and subsequent discussion with SDHPT officials revealed the nature of 

Texas' current bridge project prioritization procedure for on-system bridges (referred to as 

the "current procedure" herein). The procedure for the 1985-86 HBRRP began with bridge 

inspections and collection of data. Texas, like all other states, is required to provide the 

United States Secretary of Transportation updated information for ·all state bridges at least 

once every two years. The SDHPT data gathering procedure is known as BRINSAP (Bridge 

Inventory, Inspection And Appraisal Program). The BRINSAP data file contains the Federally 

required data for each bridge in Texas, along with additional information SDHPT finds useful. 

A total of 140 items are recorded for each bridge, making BRINSAP a fairly extensive 

database. 

BRINSAP data were used to compute Sufficiency Ratings for every bridge in Texas. 

Sufficiency Ratings (SR) are scores from 0 to 1 00 designed to quantify each bridge's 

sufficiency to remain in service in its present condition. A rating of 1 00 indicates an entirely 

sufficient bridge. Such a bridge requires absolutely no work. A rating of 0 indicates an 

entirely insufficient bridge, one with severe safety problems and large Average Daily Traffic 

(ADT). FHWA developed the original formula in 1972; it was subsequently revised by the 

American Association of State Highway and Transportation Officials (AASHTO) Committee on 

Bridge Replacement Surveys and Inspection Standards in 1976. The FHWA adopted AASHTO's 

Sufficiency Rating formula in 1977 (Ref 7). 

BRINSAP data were also used to determine whether or not bridges were deficient. 

FHWA considers a bridge Structurally Deficient if it has deteriorated to the point where either 

the deck, substructure, or superstructure is given a condition rating of 4 ("Marginal 

condition - potential exists for major rehabilitation") or less (Ref 8). A bridge can also be 

considered Structurally Deficient if its overall structural condition appraisal rating or its 

waterway capacity appraisal rating is 2 ("Basically intolerable condition requiring high 

priority to replace the structure") or less (Ref 8). FHWA considers a bridge Functionally 

Obsolete if its appraisal rating for roadway geometry, under clearances, approach roadway 

alignment, structural condition, or waterway adequacy is 3 ("Basically intolerable condition 

requiring high priority of repair or reconstruction") or less (Ref 8). These definitions are 

important because the FHWA will provide no funds unless a bridge is deficient and has a 

Sufficiency Rating of 80 or less. 
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Knowing which bridges were deficient, and knowing the Sufficiency Rating for each, the 

SDHPT prepared lists of bridges eligible for Federal funding {herein termed "eligible") and 

distributed them to the Districts. Approximately 1 0 percent of the on-system bridges were 

eligible in the 1985-86 HBRRP. Districts ranked their bridges, indicating their priorities 

for funding, and returned the results to SDHPT. Because the Federal eligibility criteria were 

somewhat loose, many of the eligible bridges were not serious candidate projects and were not 

given any priority by the Districts at all. Results for a total of 772 bridges were returned to 

SDHPT for further evaluation. 

SDHPT's goal was a statewide prioritization of bridge projects based primarily on 

structural condition and secondarily on cost effectiveness criteria (Ref 9}. A screening 

procedure was developed (Ref 1 0) and is diagrammed in Fig 2.1. The screening procedure was 

followed, by hand, for each of the 772 br.idges receiving final SDHPT consideration. 

According to SDHPT Bridge Division officials, SDHPT could spend up to $180,000,000 

on-system in the 1985-86 Highway Bridge Replacement and Rehabilitation Program {Ref 

1 0). Passing levels for the screens were chosen, after discussion among SDHPT officials, to 

produce a set of bridge projects that would use as much of the allotment as possible. Bridge 

Division personnel were permitted to override the algorithm in cases of bridges with "other 

strong considerations" {Ref 2). This procedure produced a set of 442 bridges with a total 

accumulated project cost of $178,394,000. This figure was deemed sufficiently close to 

$180,000,000 to negate any need for another set of passing levels. 

In summary, then, the 1985-86 on-state system Federai;Aid Bridge Replacement and 

Rehabilitation Program used FHWA criteria, District Priorities, and SDHPT criteria to select 

existing bridges for replacement or rehabilitation funding. Projects tested aginst these 

criteria were divided into two sets: selected and non-selected projects. The first test, in the 

1985-86 process, was for FHWA eligibility for funding. Next, District priority was 

requested for each of the eligible projects. After District priorities were used to further 

reduce the size of the eligible set, the variables arid the values listed in Fig 2.1 were used, 

along with a provision to override the algorithm, to make the final program selection. These 

variables and values were determined by the SDHPT Bridge Division. This selection process 

was performed by individual evaluation of each existing structure by District and Division 

personnel. And, while the inputs and criteria used in the selection process were reliable, the 

overall process was looked at as one needing improvement. 

RR439-1/02 



Variable Description 

CPV • 
COPRI • 

APT • 
SR -

DSS • 

BRIWICO -
TCOST • 

Cost Per Vehicle 
Cost of Proposed Improvements 
Average Daily Traffic 
Sufficiency Rating 
Minimum Condition Rating for Deck, 
Substructure, and Superstructure 
Bridge Width Condition 
Accumulated Total Cost 

INPUT: Eligible, On-System, BRINSAP with SR 
added to Tape 

Yes 

Yes 

Yes 

No 

Read a Brinsap 
Bridge Record 

o = Critical 
Non-Critical 

No 

Fig 2.1. The Texas SDHPT's current screening procedure. 
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CHAPTER 3. THE IMPROVED METHOD AND ITS DEVELOPMENT 

One of SDHPT's main concerns at the inception of this project was that the current 

bridge project prioritization procedure was too laborious An automated, better-justified 

method of prioritizing bridges was sought. SDHPT staff suggested the researchers immediately 

address these areas. SDHPT also suggested that the improved selection procedure use the 

BRINSAP file. Using BRINSAP offers three important advantages. First, SDHPT personnel are 

already familiar with BRINSAP. Second, the BRINSAP data items are for the most part 

required for the Sufficiency Rating and must be gathered to meet Federal regulations anyway. 

Any new database would require additional work on the part of SDHPT for setting up a new 

database, taking the data, and maintaining the new database. Third, BRINSAP provides 

researchers a ready database from the project's inception and allo'"VS programs developed 

during the research to be implemented quickly by the SDHPT. 

Prooject 439 staff began by programming the then current selection procedure. 

Computerizing that method was seen as straightforward process, a major improvement, and a 

good starting place. Project staff coded the current procedure in the Statistical Analysis 

System (SAS) programming language. Project 439 staff chose SAS because of its tremendous 

power and flexibility; it easily handles the on-state system BRINSAP data tape, permitting 

analysis of the entire system at once. SDHPT has SAS and the capability to run both programs 

developed for this project. The programs are designed for mainframe use, though a version 

for the IBM PC is available in FORTRAN. However, the FORTRAN version is less efficient than 

the SAS version and the PC cannot run the entire On-System BRINSAP data file at once. SAS is 

now available for PCs; the SAS programs will be converted for use with the PC if possible. 

The flowchart in Fig 2.1 was used as the current procedure was computerized. Information 

for the flowchart came from the 1985-86 HBRRP on-system list of selected and non-selected 

projects (Ref 2) and from discussion with SDHPT personnel. 

Project 439 staff operated under the assumption that the SDHPT was most interested 

in bridges eligible for Federal funding. For this reason, the selection algorithm is split into 

two programs: SURE1 (Sufficiency Rating Evaluator version 1 ), and TEBS1 (Texas Eligible 

Bridge Sorter version 1 ). SURE1 determines each bridge's eligibility for Federal funding. 

TEBS1 sorts the eligible bridges from SURE1 into the Qualifying, Marginal, and Non

Qualifying groups. It has been suggested, however, that TEBS1 should be run before SURE1, 
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thereby ordering projects on a statewide basis before verifying Federal Eligibility with 

SURE1. 

THESURE1PROGRAM 

The SURE1 program computes Sufficiency Ratings according to the BRINSAP Manual of 

Procedures (Ref 2) and compares them to FHWA thresholds. Currently, a bridge must have a 

Sufficiency Rating below 50 to be eligible for Federal funds for replacement, or below 80 to 

be eligible for Federal funds for rehabilitation. In addition, bridges must be either 

Structurally Deficient or Functionally Obsolete. The SURE1 program terms bridges which 

meet the Sufficiency Rating thresholds and which are either Structurally Deficient or 

Functionally Obsolete "eligible" and saves them in an SAS data set. This data set is used in the 

TEBS1 program; ineligible bridges are not analyzed further. 

SURE1 needs to be run only once. The set of eligible bridges may be used and re-used 

as input to TEBS1 as many times as desired. Note, however, that the SURE1/TEBS1 

arrangement does not preclude sorting all bridges, including ineligible ones, into funding 

groups. Minor modifications to TEBS1 will allow this and would give information on Texas' 

entire bridge system. 

THE TEBS1 PROGRAM 

A flexible program was requested by members of the Project 439 Technical Advisory 

Committee (TAC). TEBS1 addresses flexibility directly. Originally a faithful coding of the 

1985-86 on-state system algorithm, the program was modified to produce the Marginal 

group in addition to the Qualifying and Non-Qualifying ones. The Marginal group introduces 

flexibility not found in the original code. In effect, the presence of the Marginal group allows 

"other strong considerations" to be evaluated in a controlled environment. Previously, "other 

strong considerations" could be cited as a reason for funding any bridge, making the funding 

algorithm somewhat ineffective due to its inconsistent application. With TEBS1, only 

Marginal bridges can qualify under "other strong considerations." This modified procedure, 

including the hand evaluation of Marginal bridges, may be applied consistently. A flowchart 

R R439-1/03 



9 

diagramming the entire data stream, from BRJNSAP data, through SURE1 and TEBS1, to the 

Qualifying, Marginal, and Non-Qualifying sets, is shown in Fig A.1. Flowcharts for SURE1 and 

TEBS1 are found in Figs A.2 and A.3. 

TEBS1 evaluates bridges using the variables from the 1985-86 HBRRP to retain as 

much commonality between the two methods as possible. The variables are Cost Per Vehicle 

(CPV), Average Daily Traffic (ADT), Sufficiency Rating (SR), the minimum condition rating 

given to the deck, substructure, or superstructure (DSS), and the bridge width condition 

rating (BWC). BWC compares lane widths and traffic to minimum acceptable standards to 

determine whether the bridge width condition is "critical" or not. The bridges are sorted 

using a weighted-screening procedure or an automatic qualification procedure. Each 

procedure is straightforward and uncomplicated. 

In the Weighted-Screening procedure, each variable (CPV, ADT, SR, DSS, and BWC) 

is checked against a "passing level" for the variable. These passing levels serve the same 

purpose as the values used to screen bridges in the 1985-86 HBRRP. TEBS1 assigns points 

to bridges, depending on which screens are passed. The points assigned for passing the various 

screens are termed "weights". The total score for a bridge can easily be computed by adding 

the points from the screens it passes. For example, a bridge that passes only the CPV, SR, and 

DSS screens will receive points from those three screens, but none from ADT or BWC. 

TEBS1 also checks each variable against Automatically Qualifying levels. These levels 

allow the decision maker to specify some value for a particular variable which makes a bridge 

Qualifying regardless of the value of the other variables. For example, bridges with SR scores 

below 10 might be considered worthy of funding no matter what their CPV, ADT, DSS, and BWC 

variables are. The Automatically Qualifying level for SR would then be 10. The program does 

not require Automatically Qualifying levels for every variable; the program's user specifies 

them only if he elects to do so. 

After computing a bridge's total score and checking Automatically Qualifying criteria, 

TEBS1 determines which group the bridge belongs in. Automatially Qualifying bridges are 

placed in the Qualifying group regardless of total score. If a bridge does not qualify 

automatically, its score is checked against thresholds to sort it into the appropriate group. 

These thresholds are also provided by the program user. In simple terms, bridges with high 

scores (a high priority for funding) are Qualifying, bridges with low scores (a low priority 

for funding) are Non-Qualifying, and bridges with mid-range scores (a medium priority for 
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funding) are Marginal. An example is given below using the fictitious "Bridge X" with 

hypothetical passing levels, automatically qualifying levels, weights, and thresholds. 

Automatic 
Weight Passing Qualifying 

Screens {Percent) Level Level Bridge X Passed? 

CPV 10 ~$1000 ~$10 $275 Yes 

ADT 10 2: 300 2:50,000 200 No 

SR 35 ~ 60 ~10 47 Yes 

DSS 25 ~ 5 ~2 4 Yes 

BWC 20 = 0 {Critical) None 1 No 

Bridge X gets 10 points {or 10 percent) for passing the CPV screen, 35 points {or 35 

percent) for passing the SR screen, and 25 points (or 25 percent ) for passing the DSS 

screen. The bridge's total score is 10 + 35 +. 25 = 70. The bridge does not pass any of the 

Automatically Qualifying levels. The hypothetical threshold for Qualifying bridges is 80. The 

hypothetical threshold for Marginal bridges is 65. Bridge X is in the Marginal group and 

should receive additional evaluation beyond that given by TEBS1. 

Output from TEBS1 is shown in Fig A.4. It is important to note that bridges within 

each group are ordered not by score but by their CPV rankings. This procedure follows the 

SDHPT's lead from the 1985-86 HBRRP listing and recognizes the relative lack of precision 

in the scores as compared to the CPV index. Accumulative Project Cost may be read at each 

line, specifying the amount of money needed to fund a bridge and all bridges above it within the 

list. Qualifying bridges and Marginal bridges are kept entirely separate. 

Two scenarios may arise after TEBS1 has been run. In the first case, there may not be 

enough money to fund the entire Qualifying bridge list. Accumulative Project Cost is examined, 

and a line may be drawn at the funding limit. The bridges above the line are the strongest 

candidates for funding, though all Qualifying bridges may be considered worthy projects. In 

the second case, the available funds are greater than the Accumulative Project Cost for the 
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Qualifying list, and the Marginal bridges with low CPV become the strongest candidates for the 

excess money. These are only general guidelines; the program user should also bear in mind 

that the second scenario may be forced to occur by varying the threshold values. This would 

always allow for the individual evaluation of projects in the Marginal Set. 
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CHAPTER 4. SUMMARY AND RECOMMENDATIONS FOR FURTHER STUDY 

With the Computerized Bridge Project Selection Program described in Chapter 3, 

Project 439 staff tried to address an immediate need it saw for improvement to the selection 

process used in the 1985-86 HBRRP. The then current selection process was modeled with 

two programs. One program used FHWA criteria to determine a set of existing bridges eligible 

for Federal funding. This set of eligible projects is used by the next program, along with a 

number of user inputs, to determine three output sets: Qualifying, Marginal, and Non

Qualifying bridges. The output classification of an existing structure is based on two 

processes: Automatic Qualification, or Scoring. The first process uses a set of minimum 

values for the criteria variables, input by the program user, to check existing structures for 

Automatic Qualification (i.e., automatic placement into the Qualifying bridges output set). The 

second process, Scoring, weighs the relative merit of each existing structure, using a 

combination of the criteria variables. This scoring process completes the Qualifying set, and 

defines the Marginal and Non-Qualifying bridges. The improved selection process then 

involved, first, computerization, and, second, the introduction of the three set output. The 

computerization of the process was performed to reduce the amount of labor necessary for the 

selection process. The subdivision into three sets was used to address a requirement for 

flexibility in the improved selection process. 

The project 439 Technical Advisory Committee provided clear goals for the bridge 

project prioritization program. One of those, flexibility, has already been addressed. The 

remaining goals are to develop a better index of cost effectiveness, to develop an index for 

essentiality, and to introduce a long term approach to the problem of bridge project 

prioritization. Cost effectiveness is currently being investigated. A benefit-cost analysis is 

proposed at this time. 

Cost effectiveness is currently measured by the Cost Per Vehicle (CPV) index. CPV is 

simple to calculate (Cost of Proposed Improvements divided by Average Daily Traffic) but has 

deficiencies. Firstly, it can be misleading. Consider the following two bridges: 
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Rehabilitation 
Length Width Cost CPV 

Bridge Type (feet) (feet) ADT (dollars) (dollars) 

Bridge A 100 44 1000 50,000 50 

Bridge B 200 44 1000 100,000 100 

From a CPV viewpoint, Bridge A is twice as cost effective as Bridge B. But, if the amount of 

deck area rehabilitated per dollar spent is considered, the bridges are equally cost effective. 

Clearly the current use of CPV as the sole cost effectiveness criterion makes long bridges 

appear less cost effective than shorter ones. 

Secondly, CPV fails to consider the benefits accrued when bridges are funded. CPV 

disregards benefits, effectively setting the benefits from all bridge projects equal. Benefits 

from performing bridge work, such as increases in safety and in level of service provided, 

should be considered in the selection of bridge projects. 

A better index of cost effectiveness can be made by considering the total gains from each 

proposed bridge project and dividing them by the total project cost to obtain the benefit-cost 

ratio. The benefit-cost ratio is the amount of gain per dollar spent and allows comparisons to 

be made among all bridges. Benefit-cost analyses require all benefits and costs to be in some 

common unit, typically dollars. This can be done, and in fact is done, informally every time a 

project is considered. To illustrate, suppose we propose a project to add two lanes to a heavily 

traveled Interstate Highway bridge. If the project cost is $1, the bridge almost certainly 

should receive funding, because we know the project's benefits are greater than one dollar. 

However, if the project cost is $1,000,000,000, the bridge almost certainly should not 

receive funding. We know the project's benefits are not worth a billion dollars. The processes 

we use to determine the worth of a project can be formalized and quantified; a computer 

program can be written once the process is known and benefit-cost ratios can be formed for 

all proposed projects. Benefit-cost ratios can be compared, and those projects giving the most 
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gain per dollar can be considered the most cost-effective projects. Preliminary 

developmental work is in progress. 

R R439-1/04 





REFERENCES 

1 . Williams, Dan, "Overview of Strategies for Bridge Replacement and Rehabilitation", 

unpublished paper, March 1986. 

2. "1985-86 Federal-Aid Bridge Replacement and Rehabilitation Program Statewide 

Listing", unpublished SDHPT document, July 1985. 

3. · The Office of The United States Comptroller General, "Better Targeting Of Federal Funds 

Needed To Eliminate Unsafe Bridges", Washington, D.C., August 1981. 

4. The Federal Highway Act of 1968 (Public Law 90-495, sec. 26, 82 Stat 815). 

5. The Federal Aid Highway Act of 1970 (Public Law 91-605, Sec. 204, 84 Stat. 1713). 

6. The Surface Transportation Assistance Act of 1978 {Public Law 95-599, sees. 124 

and 202, 92 Stat. 2689). 

7. The Office of The United States Comptroller General, "Better Targeting Of Federal Funds 

Needed To Eliminate Unsafe Bridges", Washington, D.C., August 1981. 

8. BRINSAP Manual of Procedures, Rev. 10-85, Texas State Department of Highways and 

Public Transportation Safety and Maintenance Operations Division, 

September 1984. 

9. Goode, M. G., "Administrative Order No. 7-85", March 8, 1985. 

1 0. Williams, Dan, "Minutes of the Technical Advisory Committee Meeting", Austin, Texas, 

March 31, 1986. 

RR439-1/RR 17 





APPENDIX. A 

COMPlJrERIZED BRIDGE PROJECT SELECTION PROGRAM FOR TEXAS 

A USER'S GUIDE 





21 

APPENDIX . A. COMPUTERIZED BRIDGE PROJECT SELECTION PROGRMvl FOR TEXAS 

A USER'S GUIDE 

INTRODUCTION 

This user's guide is meant to assist in executing the Computerized Bridge Project 

Selection Program developed for the Texas State Department of Highways and Public 

Transportation (SDHPT). This program selects, ranks, and classifies bridges that are eligible 

for replacement or rehabilitation through the Federal Highway Administration Highway Bridge 

Replacement and Rehabilitation Program. The program further evaluates the eligible bridges 

using existing SDHPT criteria. 

This guide contains descriptions of both SURE1 and TEBS1 programs, including input 

and output instructions and a section showing the final output of a sample run. These two 

programs run independently. SURE1 tests for eligibility, and TEBS1 classifies and ranks the 

eligible bridges. 

DEFINITIONS 

( 1 ) SDHPT stands for State Department of Highways and Public Transportation. 

( 2) FHWA stands for Federal Highway Administration. 

( 3) Eligible Bridges refers to bridge structures that are eligible for federal funding 

through the FHWA Highway Bridge Replacement and Rehabilitation Program. 

( 4) BRINSAP stands for Bridge Inventory, Inspection, and Appraisal Program. 

BRINSAP is an SDHPT program to implement the National Bridge Inspection 

Standards which are issued by FHWA. 

( 5) BRINSAP Data Tape refers to a magnetic tape which contains inventory, 

inspection, and appraisal data for each bridge and tunnel on public roadways in 

Texas. 

( 6) SR stands for Sufficiency Rating. SR is a score calculated using a method that 

evaluates the factors indicating a bridge's sufficiency to remain in service. 

( 7) Structurally Deficient refers to bridges in relatively poor physical condition. 
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( 8} Functionally Obsolete refers to bridges with obsolete designs (i.e., narrow 

roadway width, low under clearance, poor geometry). 

Items 6, 7, and 8 all comply with the technical definitions given in the BRINSAP 

Manual of Procedures, Chapter 3, Section 5. 

GENERAL DESCRIPTION 

This bridg~ selection program evaluates all the bridges recorded ori the BRINSAP data 

tape and generates a list of bridges eligible for federal funding under the FHWA Highway 

Bridge Replacement and Rehabilitation Program. Eligible bridges are then sorted into three 

categories: 

( 1) Qualifying. Bridge projects that definitely meet SDHPT criteria for state 

funding for replacement or rehabilitation. 

( 2) Marginal. Bridge projects that meet most of the critical SDHPT criteria and 

may be funded by the state for replacement or rehabilitation under certain 

conditions. 

( 3} Non-Qualifying. Bridge projects that definitely do not meet SDHPT criteria for 

state funding for replacement or rehabilitation. 

This computerized process consists of two computer programs: SURE1 (for 

Sufficiency Rating Evaluator version 1} and TEBS1 (for Texas Eligible Bridge Sorter version 

1 ). Figure A.1 shows the block diagram of the entire computerized sorting procedure. 

The SURE1 program checks for missing and improperly' coded data on the BRINSAP 

tape. It computes the Sufficiency Rating (SR), checks for Structural Deficiency and 

Functional Obsolescence and classifies bridge structures as eligible or non-eligible for 

federal (FHWA) funding. 
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Checks for Def./Obs., 
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Fig A.1. Flow diagram of the Computerized Bridge Selection Program for Texas. 

RR439-1/AA 

23 



24 

The TEBS1 program takes the eligible bridge data set output by the SURE1 program and 

then utilizes an automatic qualification procedure and a weighted screening method to sort 

bridges into Qualifying, Marginal, and Non-Qualifying groups. 

SURE1 and TEBS1 are written in SAS (Statistical Analysis System software package) 

Version 5 (Release 5.08) language. They run independently, but the SURE1 program must 

be run first since TEBS1 uses as input one of the SURE1 output files. TEBS1 may be run as 

many times as desired after SURE1 has been run once. 

SURE1PROGRAM 

The Sufficiency Rating Evaluator (SURE1) program generates a set of bridges eligible 

for federal funding from the BRINSAP data tape. The SURE1 program consists of eight 

modules, as illustrated in Figure A.2 and described below. 

( 1 ) Missing/Illegal Data Check Module - checks for any missing or illegal value 

involved in the SR calculation. 

( 2) Deficiency/Obsolescence Module - classifies bridges as structurally deficient 

(DEF=1 ), functionally obsolete (OBS=1 ), both or neither. 

( 3) S1 Module - calculates S1, the structural adequacy and safety index used in the 

SR calculation. 

( 4} S2 Module - calculates S2, the serviceability and functional obsolescence index 

used in the SR calculation. 

( 5) S3 Module - calculates S3, the essentiality index used in the SR calculation. 

( 6) S4 Module - calculates S4, special reductions used in the SR calculation. 

( 7) SR Module - calculates SR scores by combining subindices S1 thru S4. 

( 8) Eligibility Module - classifies bridges as eligible or non-eligible based on 

structural deficiency, functional obsolescence; and sufficiency rating criteria; 

generates an output set (SAS data set) of eligible bridges with all the variables 

used by the program as well as identification variables (e.g., district, county, 

and bridge identification numoer). 
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Fig A.2. Flow diagram of the SURE1 program. 
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All the algorithms in the SURE1 program follow the methods and formulas given in the 

Texas SDHPT BRINSAP Manual of Procedures, which is based on FHWA guidelines. 

Neither missing nor illegal data values will stop the SURE1 program. It estimates the 

sufficiency rating score when any missing or illegal value is involved in the SR calculation. 

The result of any calculation that involves a missing or illegal data item is made as large as 

possible within its range in order to generate a conservative SR score. This procedure 

guarantees that every bridge on the eligible list is truly eligible for federal funding, even 

when some data items have been estimated. The program keeps track of SR scores that have 

been estimated and identifies them with an asterisk each time they are output. 

SURE1 INPUT GUIDE 

B81N$AP Qata Tape 

The input is the Texas SDHPT, On-System Bridge Inventory, Inspection, and Appraisal 

Program data tape, referred to as the B81NSAP data tape. BRINSAP is an SDHPT program to 

implement the National Bridge Inspection Standards which are used by the Federal Highway 

Administration. This tape contains more than 30,000 bridge records, one record for each 

bridge and tunnel on public roadways in Texas. Each record is 510 characters long and 

consists of 140 data items containing inventory, inspection, and appraisal information for the 

bridge. The BFUNSAP data are maintained by the Texas SDHPT in an accurate and up-to-date 

condition by changing data to reflect changes in the bridges, by correcting errors found in the 

data , by adding new records for new bridges, and by deleting records from bridges that are 

removed from service. The BRINSAP data are edited and updated by SDHPT, using a modified 

version of the FHWA National Bridge Inventory Edit/Update computer program written in 

COBOL. The modified version of the program changes the B81NSAP data tape format so that 

more data items per record are produced in the the SDHPT formatted B81NSAP data tape. 

The input for the SURE1 program is the SDHPT formatted B81NSAP data tape which has 

been edited and updated according to the FHWA National Bridge Inventory Edit/Update Program. 

The magnetic tape specifications in the SURE1 program are as follows: 
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9 Track, 1600 BPI, EBCDIC, Fixed Record Format (RECFM=FB), 510 characters per record 

(LRECL=510), 10 records per block (BLKSIZE=5100). 

If these specifications are changed, the tape file definition in the program should be 

changed as well. The file is addressed as "TAP1" in the CMS Systems Command Section of the 

SURE1 program. 

The BRINSAP data items are described in detail in'Chapter IV of the BRINSAP Manual of 

Procedures. Table A.1 lists all the BRINSAP data variables, with their formats, BRINSAP item 

numbers, and brief descriptions. Variables without BRINSAP item numbers were introduced 

by SDHPT. The position of each variable is given in the From and To columns. The From 

column indicates the starting column and the To column indicates the ending column. The Type, 

S!ze and Dec. columns give the BRINSAP format for each item. The FORMAT column shows the 

input format used by the SURE1 program. 

SURE10UTPUT 

The SURE1 program produces two outputs: a report output file and the eligible SAS 

data set output file. The report file contains a list of all the data items for bridge records 

containing missing or illegal data. The eligible data set output file is an SAS data set 

(filename, type, and location: DUMMY DUMMY A) containing all the eligible bridge records. 

This last file is in SAS format and can be read only by SAS. It is used as input to the TEBS1 

program, and, as the file name implies, will be written to the User's A disk. 

TEBS1 PROGRAM 

The TEBS1 computer program classifies eligible bridges into three categories: 

Qualifying, Marginal, and Non-Qualifying. It uses SDHPT qualifying criteria given as input to 

classify the bridges. The algorithms in this program are based on the Procedures for Selection 

of On-System Bridge Replacement and Rehabilitation Projects given in the 1985-86 On-State 

System Federal-Aid Bridge Replacement and Rehabilitation Program statewide and District 

listings. Figure A.3 illustrates a block diagram for the TEBS1 program. 
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TABLE A.1. BRINSAP DATA TAPE FORMAT 

Item No. Var. Name From To Type Size Dec. Format Item Description 
2 [DIST 1 2 N 2 12 [UI::>IHivl 

I COUNTY 3 I s N 3 A3 I t1U VUUN I Y ·- ·-· 

II.,;UNIHOL 6 9 AN 4 A4 J'-'1.11'1 11'11.11.. 

I SECTION 10 11 AN 2 A?. SI:I.,;IIUN j 
11 IMILEPT 12 16 N 5 3 R5.3 MILI::POINI 

[STRUCT 17 19 N 3 A3 ::iiHUviUHt; 

1 J:SIAII:: 20 22 N 3 13 ::iiAit: 

IMS 23 25 A 3 A3 MAIN I t:NANvt: >:>t:IJ 111.11'1 

4 [CITY 26 29 N 4 14 ICilY 

5.1 [RTYPE 30 30 N 1 11 !ROUTE TYPE 

5.2 IRSYS 31 32 N 2 12 IROUit: ::>Y::>It:M 

5.3 I ROES ,33 33 N 1 11 I HUU II: UI:::>II.>N 

5.4 IHNUM 34 38 N :> A:> IHUUII: NUMI:!I=.H 

:>.5 [HUlA 39 39 N 1 11 I HOU II:; UINt:IJ IIUN 

5.6 [RSTR 40 40 N 1 11 1 ROUTE::; 1 HUI.#I uHt: t-UNv 1luN 

6.1 IFX 41 83 AN 43 A43 [1-I:AlUHt:- ·----
7 [D10FLG 84 115 AN 32 A32 I U-lU t-LAI.> 

7 [1-1.,;0 116 111:i AN 1 Al 1 t-Avtu 1 Y vAHHit:u uvt:H 

9 [LUC 117 149 AN 33 A33 [LUCAIII.II'I 

10.1 ICCTRL 150 150 N 1 11 1 vAHU -..vN, nv1.. 

10.2 IIHI.,; 151 154 N 4 1 H4.1 IIOIAL t I AL vLt:AHANI,;I:. 

10.3 11-'HMVH 155 158 N 4 2 R4.2 [INV. HI. Vt:Hl. 

10.4 IVVIUt: 159 159 N 1 11 ··--.... -
ISH 160 163 A 4 A4 ·-· ;'(RATING 

12 164 168 A :> AS I DOD ROAD ::>t:.l.i IIVN 

13 [DUDBD 169 170 A 2 A2 I UOD 6HIDGC -- 'IIVN 

14 [DODMP 171 175 N 5 2 R5.2 I DOD MILEPDINT 

15 IDODSL 176 178 N 3 1 . R3.1 I uuu ::>t:l.i IIUN Lt:NI.> I t1 

16 [LATI 179 183 N 5 1 R5.1 1 LA 1 n uut:(Dt:I.>.MIN. 1 t:N 1 Hs) 

17 iLONGI 184 189 N 6 1 R6.1 I LUNlill UUI: 

18 [UOOPV 190 190 ·N 1 11 uuu -·-~- VULNi::.RAI:liU I Y 
19 [BDL 191 192 N 2 12 t:IYI-'AS::i Ul: IUUK LI:NI.> I H 

20 TOLL 193 193 N 1 11 lOLL 

21 [CUSIO 194 194 N 1 11 CUSIUUIAN 

22 IOVVNI::R 195 195 N 1 11 

23.1 PT 196 196 N 1 11 PKOJI::CT IYPt: 

23.2 FAPN 197 210 A 14 A14 .AIU PHOJI:CI NO. 

24 FAS 211 212 N 2 12 -· ·-AID SYS II:M 

25 FA 213 213 N 1 11 ---·- ·- AUMII\I 
26 FC 214 iZ1:) Jll i! Iii! .J-UI\Iv tiVIV\t.. v~lt-IIJA IIUN 

27 Yt:l 216 21f N z 12 fTI;AHUHI(jjNALLY t:IUILI 

27 YWL 218 219 N 2 12 [YI:AH fUH Lt:Nl;iiMCN 

28 LOS 220 221 N 2 12 .LANt:5 UVt::K S I HUCIUHI: 

28 LU5 222 223 . N 2 12 i LANJ:S UNOI:H 51 RUC l UKI:: 

(continued) 
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TABLE A.1. (CONTINUED) 

RR439-1/AA 



30 

TABLE A.1. (CONTINUED) 

RR439-1/AA 



31 

TABLE A.1. (CONTINUED) 
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Primarily, the program uses a weighted screening method to assign scores to bridges 

passing SDHPT screens. Currently, the program works with the following five screens: 

( 1 ) CPV Cost Per Vehicle (Cost of Proposed Improvements divided by 

ADT) 

( 2) ADT Average Daily Traffic 

(3) SR Sufficiency Rating 

( 4) DSS Minimum of Deck, Substructure, and Superstructure Condition 

Ratings 

( 5) BWC Bridge Width Condition 

The screens CPV, DSS, and BWC are calculated by the TEBS1 program as d~scribed 

below. CPV is calculated by dividing the cost of the proposed improvements by the bridge ADT. 

For bridges with missing ADT, CPV becomes the cost of proposed improvements (Table A.1 

Item No. 84 COPR1 ). If COPR1 is missing, then it is calculated as length of improvements 

times width of improvements times rehabilitation or replacement costs, depending on the 

proposed project. If these calculations can not be made, then it is taken as $20,000. DSS is 

calculated as the minimum value of DECO, SUBCO, and SSCO (Table A.1 Item Nos. 58, 60, 59). 

DSS is set to zero if at least one of the deck, substructure, or superstructure condition ratings 

is missing. BWC is defined as critical (BWC=O) or non-critical (BWC=1 ). It is determined 

by comparing the roadway width (ROWI) with the bridge ADT. The comparison is based on the 

following standard requirements given in the SDHPT 1985-86 On-State System Federal-Aid 

Bridge Replacement and Rehabilitation Program statewide and District listings. 

Standard Requirements 

Critical Existing Lane Width Roadway 
Roadway (Feet) (Feet) Traffic 
(Feet) 

Less than 24 feet 12 44 (1 0-12-12-1 0) ADT greater than 1500 
12 40 (8-12-12-8) ADT greater than 750 

Less than 22 feet 11 34 (6-11-11-6) ADT greater than 400 
Less than 20 feet 10 28 (4-10-10-4) ADT less than 400 
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Example: An existing bridge width of less than 24 feet is critical if traffic is greater than 

750 vpd. 

The user inputs a weight, an automatic qualifying level and a passing level for each 

screen described above. The sum of the weights should total 1.0. Bridges passing at least one 

automatic qualifying level for any of the screens are placed in the qualifying set for funding. 

Scores are computed for all eligible bridges, using a weighted screening method. A bridge's 

score consists of the sum of the weights of each screen passed. 

The user also inputs the score thresholds, TQ and TM, defining the qualifying, marginal 

and non-qualifying categories. Qualifying bridges will have scores greater than (better than) 

or equal to threshold TQ, non-qualifying bridges will have scores less than (worse than)or 

threshold TM, and marginal bridges will have scores equal to TM and between thresholds TQ 

and TM. These methods of automatic qualification and scoring require the automatic qualifying 

level, the passing level for each screen, weights for each screen, and the thresholds, to be 

given as input by the program user. 

TEBS1 INPUT GUIDE 

ELIGIBLE Input File 

The ELIGIBLE input file contains all the BRINSAP bridges which are eligible for FHWA 

funding. It is an SAS data set file created by the SURE1 program. It contains identification 

data for each eligible bridge as well as all the data items used by the SURE1 and TEBS1 

programs. It is addressed with the filename, type, and locations; DUMMY DUMMY A, in the 

CMS Command Section of the TEBS1 program. 

TEBSIC Input File 

The TEBSIC input file provides the TEBS1 program with the SDHPT qualifying criteria 

information. The file is in free format (each data item may be anywhere in its respective line 
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but must be separated by one or more blanks and in the order shown). All real values are 

typed with a decimal point as part of the value. It is addressed with the file name, type, and 

location; TEBSIC DATA A, in the CMS Commands Section of the TEBS1 program. 

Note: Due to the free format of the data file, no field may be left blank or the data will 

be misinterpreted by the program. Type "N" in those fields to be left blank, and type "D" to 

use the field's default value. 

Line 
t::la. 
1 

2 

3 

4 
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Variable 
Maim 
CFRH 

Variable Description 

Rehabilitation Cost, in dollars per square foot. 

Used to estimate the cost of proposed improvements when this 

data item is missing. Default is 25. 

CFRP Replacement Cost, in dollars per square foot. 

WCPV 

WADT 

WSR 

WDSS 

WBWC 

AOCPV 

AONJT 

N:J3R 

ACI:JSS 

N:JBWC 

PLCPV 

PLADT 

PLSR 

PLOSS 

Used to estimate the cost of proposed improvements when this 

data item is missing. Default is 35. 

Weight for CPV. Input as decimal. Default is 0.1 0 {1 0 

percent). 

Weight for ADT. Input as decimal. Default is 0.10 (1 0 

percent). 

Weight for SR. Input as decimal. Default is 0.25 (25 percent). 

Weight for DSS. Input as decimal. Default is 0.35 (35 

percent). 

Weight for BWC. Input as decimal. Default is 0.20 (20 

percent). 

Automatically qualifying level for CPV, in dollars. Default is N. 

Automatically qualifying level for ADT. Default is N. 

Automatically qualifying level for SR. Default is N. 

Automatically qualifying level for DSS. Default is 2. 

Automatically qualifying level for BWC. Default is N. 

Passing level for CPV, in dollars. Default is 70. 

Passing level for ADT. Default is 1700. 

Passing level for SR. Default is 63. 

Passing level for DSS. Default is 6. 
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5 

PLBWC 

TO 

TM 

Passing level for BWC. Default is 0. 

Threshold for qualifying. Default is 75. 

Threshold for marginal. Default is 65. 

TEBS1 OUTPUT 

The ouptut of TEBS1 consists of a report file containing the eligible bridges classified 

in three groups: Qualifying, Marginal, and Non-Qualifying. The bridges are ranked by cost 

per vehicle on a statewide basis and then printed by cost per vehicle within each category. 

The report file echoes the input data and lists bridge information relevant to the sorting 

procedure. A header containing the input qualifying criteria is printed on every page. The 

relevant information for each bridge is printed on one line, together with the accumulative 

total cost of the bridges in the group. 

EXPLANATION OF PRINTED OlJrPUT 

Figure A.4 shows a sample page of the report file. 

( 1 } Qualifying and marginal thresholds, input by the user. A bridge with a score 

greater than or equal to 75 is Qualifying; a bridge with a score between 65 and 

75 is Marginal; and a bridge with a score less than 65 is Non-Qualifying. 

( 2) Rehabilitation and replacement costs (in dollars per square feet}, input by the 

user. 

( 3) Weights input by the user for the qualifying screens. 
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CPV has a weight of 0.1 0 or 1 0 percent 

ADT has a weight of 0.10 or 10 percent 

SR has a weight of 0.25 or 25 percent 

DSS has a weight of 0.35 or 35 percent 

BWC has a weight of 0.20 or 20 percent 
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12(. 
S2f, 
S2~ 
f.!'(o 
\27 

1o2DO 
!loDDD 
11't600 
2o500 
2ol00 
'iloJDD 
hOOD 
7o'.IOO 
'lt600 

12,200 
800 

2o100 
1,900 
2o000 
!oDDO 
3t200 

llo:'OD 
1.500 
3s8DD 
3o800 
lo300 
lt300 
t.OOO 
6oiiDO 

E>OO 
a.~oo 

2tl00 
4,200 
2of00 
9,000 
hlOO 
1o 700 
h700 
9,'::10 0 

J:s ••• 
111-2• 
58.1 
!il9.5• 
46.3• 
61.'ll 
11 .... 
62.9• 
43·6• 

•••• 57.6• 
71.6 
60o'J 
2loO• ...... 
3lo9• 
u ••• ,,_, 
56-0 
56.0 
72.6• 
72.6• 
J8.9 
.5.6 
12.5• 
z8.o• 
60.3• 
6J.4• 
55.6• 
48.8• 
n.& 
:s~.l· 
21.9• 
44 .2• 

•• 
6 
5 

" O• 
5 
O• 
6 
6 
6 

•• O• 

• 6 
5 
:s 
J 
o• 

" " O• 
o• 
D• 
'I 
o• 

" 6 
D• 
6 
b 

O• 
4 
4 
5 

Fig A.4. TEBS1 report file output sample. 
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l 
I 
I 
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I 
l 
l 

• I 
I 
l 
1 
I 
0 
0 
1 

a•·• .,., 
21.0 
2'1o0 
21.0 
28.0 
••• o 
26.0 
u.o 
za.o 
20o1 
••• o 
64o0 
21·2 
3 ••• 
2:So5 
3Do0 
'12.0 

•••• •o.o 
53.5 
5:So5 
8•.o 
.4.0 
llol 
u.o 
26o8 
5&.3 
24.0 
!9o0 
••• o 
20o0 
20.0 
<4·0 

IMoOOI 
1101,010 
12llloDDI 
•n,ooo 
•• ,,.oo 

12UI!oDDD 
122oDGD 

U16o018 
IIOSoOIO 
12Jto000 ...... , 
ua,ooo 

ua•oooo •••••oo 
169o000 
114oaoo 

Sl18oOOD 
n:a,ooo 
.,o,ooo 
I'!I0 1 1DD 
UloOOI 
n1,ooa 
•2•oo1o 

U65o000 
ll5o000 
U5o000 
15!,000 

1106t00D 
173 oDOD 

Ul6o001 
12'Jo000 
1'15.000 
1'15oODD 

t2f>A,ooo 

UI•JZOoDID 
lllo825oi1D 
U6oD21loOOD ........... 
1l6ol21l.olll 
U6o:s38o008 
U6ol6Do0DI 
ll6o5l6o000 
ll6•U9oODO 
S16o'JUoiDD 
Sl6oUioODD 
U6o919o000 
111oli:Sol00 
au,nt,IMID 
lllo2911ol00 
lllo312o0DO 
ut,.ao,ooo 
U7oll5oOOD 
lllollOlioDOO 
ll'lo895o000 
lllo'J26oDOD 
lllo9'51oQOO 
1Uo91loDOO 
Slllol46oDOO 
1111,161,000 
Sllloi'J6o000 
llloZ"'JoOOO 
U8o:S5S tODD 
Ulo'12lo000 
us.£64 .ooo 
Ullof.'J3o000 
ll8o7l8o0DO 
llloll!oiGG 
U'JoG!I1o000 

w 
.....a 
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( 4) Automatically qualifying levels input by the user for the qualifying screens: 

CPV, ADT, SR, and BWC do not have· automatically qualifying levels in this 

example. The automatically qualifying level for DSS is <= 2. All bridges with 

DSS less than or equal to 2 are automatically placed in the qualifying set. 

( 5) Passing levels input by the user for the qualifying screens: 

The- passing level for CPV is <= $70; all bridges with CPV less than or 

equal to $70 pass the CPV screen. 

The passing level for ADT is >= 1 ,700; all bridges with ADT greater 

than or equal to 1 ,700 pass the ADT screen. 

The passing level for SR is <= 63; all bridges with SR less than or 

equal to 63 pass the SR screen. 

The passing level for DSS is <= 6; all bridges with DSS less than or 

equal to 6 pass the DSS screen. 

The passing level for BWC is <= 0; all bridges with BWC less than or 

equal too pass the BWC screen. 

( 6) An asterisk indicates an estimated value. An N indicates a missing data value. 

( 7) Type of work the bridge is eligible for; RH for rehabilitation, RP .for 

replacement. 

( 8 ) Statewide cost per vehicle rank, regardless of group. 

( 9} Bridge score calculated by the program. The score goes from a minimum of 0 to 

a maximum of 100. AO means that the bridge automatically qualified. 

( 1 0) Cost per vehicle for the bridge project. Calculated as cost of proposed 

improvements/ ADT. If ADT is missing, it is estimated as follows: CPV = Cost 

of proposed improvements. If cost of proposed improvements is missing, it is 
l 

estimated as described below. 

( 11 ) Average daily traffic (BRINSAP data item). 

( 1 2) Sufficiency Rating score. The SR goes from a minimum of 0 to a maximum of 

100. 

· ( 1 3) Minimum of deck, substructure, and superstructure condition ratings. 

( 1 4) Bridge width condition: 0 is critical, 1 is non-critical. 

( 1 5) Bridge roadway width in feet (BRINSAP data item). 
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( 1 6) Bridge project cost (cost of proposed improvements) in dollars (BRINSAP data 

item). If missing in BRINSAP data, it is estimated as follows: If PRW 

(Proposed Roadway Width) and LOI (Length of Proposed Improvement) are not 

missing, then Project Cost == PRW x LOI x Rehabilitation or Replacement 

Costs. If these items are missing, Project Cost = $20,000. 

( 1 7) Accumulative total project cost for the "Qualifying" category; this is the sum of 

the individual project costs. 
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SURE! 

SUPPICJENCY RATING EVALUATOR PROGRAM 

VERSION 1.0 
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SURE! IS TilE PIRST PROGRAM IN A TWO !,ART SERIES OF SAS PROGRAMS 
DEVELOPED AND WIUITEN TO COMPUTERIZE TilE TEXAS SDIIPT BRIDGE PROJECT 
SELECTION PROCESS. TillS PROGRAM WAS DEVELOPED UNDER CTR RESEARCII PROJECT 
439. FOR MORE INFORMATION ABOUT TillS PROGRAM OR TilE OTIIER IN TilE SFR IFS. 
REPER TO CTR REPORT 439- I. 

SURE! IS A SAS PROGRAM TO CHECK POR DEFICIENCYiOBSOI.ECENCE, CALCULATE 
SUI'FICIENCY RATING SCORES AND DETERMINE ELIGIBILITY ON TilE SDIIPT
FORMAlTED ON-SYSTEM BRINSAP (BRIDGE INVENTORY INSPECTION AND APPRAISAl, 
PROGRAM) DATA TAPE. ALL TilE ALGORITHMS IN TillS PROGRAM ARE RASED 0~ TilE 
SDHPT BRINSAP MANUAL OP PROCEDURES. 

DEVELOPED AND WRITrEN IN SAS (STATISTICAL ANALYSIS SYSTEM) 
VERSION 5 (RELEASE 5.08) POR TilE lnM 3081-D RUNNING UNDER VM/SI'. 

A NOTE ON MISSING OR ILLEGAL DATA: 

THIS PROGRAM WILL ESTIMATE TI IE SUFFICIENCY RATING (SR) 
VALUE WilEN ANY VALUE INVOLVED IN TilE SR CALCULATION IS MISSING OR 
ILLEGAL. TilE SPECIFIC COMPONENT OR SUBINDEX REQUIRING TilE MISSING 
OR ILLEGAL DATA IS MADE AS LARGE AS POSSIBLE IN ORDFR TO GENERATE 
A CONSERVATIVE SR VALUE-

INPUT AND OUTPUT: 

INPUT: llRINSAP ON-SYSTEM DATA TAPE IN SDIIPT FORMAT. FOR SDIII'T FORMAT 
REFER TO CTR REPORT 439-1 OR TO TilE SDIIPT BRIDGE DIVISION. 
TAPE SPECIFICATIONS: 9-TRACK, 1600 111'1, UNLABELED, EllCDIC, 
510 CHARACTERS/RECORD, 5100 RECORDS/OLOCK, FIXED BLOCK LENGTH. 
NOTE: IF TAPE SPECS ARE CHANGED, TIIEN TilE SYSTEM FILE • 
DEFINITIONS MUST llE CHANGED TO BE CONSISTENT WITII TilE TAPE 
SPECS. 

OUTPUT: TilE PROGRAM PRODUCES TWO OUTI'UI'S: A REPORT OUTPUT FILE AND 
(SURE! LISTING) AND TilE ELIGIBLE DATA SET OtJTPlJT PILE 
(ELIGinLE llRINSAP). TilE REPORT FILE CONTAINS A LIST OF ALL 
TilE DATA ITEMS FOR TIIOSE BRIDGE RECORDS CONTi\INING MISSING . ' 
OR ILLEGAL DATA. TilE ELIGII1LE DATA SET OUTPUT PILE IS A 
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PERMANENT SAS DATA SET CONTAINING ALL TilE BRIDGES EUGIJlLE FOR 
f-EDERAL foUNDING. TilE ELIGIBLE FIIJ~ IS IN SAS FORMAT AND CAN 
ONLY DE READ flY SAS. 

J+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++J 

J+ CMS SYSTEM COMMANDS: INPUT/OUTPUT FILE DEFINITIONS •J 

CMS fl INP TAP! (RECFM FB LRECL 510 JlLOCK 5100; 
CMS Fl BRINSAP DISK DUMMY DUMMY A; , ....•........•...••..•....•..•....................•.................... , 
OPTIONS REPLACE CENTER INVALIDDATA::o: I MISSING= M; 

DATA SRDATA; 

j+ DROP ALL TEMPORARY VARIABLES •j 
DROP TS2 A Il C D E fo G II I .I K AI AfT Gil AU COUNT DIG I DIG2 X Y; 

LENGTH EST$ I; 
MISSING M; 
LAilFL DIST= 'DISTRICT' MII.FPT= 'MIIJ\:I'OINT STRUCT= 'STRUCTURf\' 

RSTR = 'ROUTE:STRUCT.:FUNCT.' SR = 'SUFF.:RATING' 
DODRSN ='DOD ROAD:SECTION NO.' DDL = 'IlYPASS:DETOUR:I .ENCiTII' 
LOS= 'LANES:OVER:STRUCT.' I .US= 'LANES:UNDER:STRUCT.' 
AWIDTII = 'APPROACII:WIDTII' TS= 'TYPE:SERVICE' MST= 'MAIN:SPAN:TYPE' 
ROW I= 'ROADWA Y:WJDTII' VCO = 'VERT.:CI .EAR.:OVER' 
DECO= 'DECK:COND.' SSCO = 'SIJPER-:STR UCT.:COND.' 
SlJBCO = 'SUB·:STRUCT.:COND.' INVRA = 'INV.:RATING' 
SCO = 'STR UCT.:COND.' DEGE = 'DECK:GEOM.' 
UCVL='lJNDER:CLEAR.:VERT.& LAT.' 
WA='WATER:ADI\Q.' AR='APPR.:ROADWAY' TYWO=TYPE:WORK' 
PRW = 'PROP.:ROADWA Y:WIDTII' I'NL= 'I'ROP.:NO. OF:LANES' 
COI'RI ='COST OF:I'ROI'.:IMI'ROV.' TRASA = TRAFFIC:SAFETY' 
ORBDL= 'OR:BYPASS:LENGTII' ORADT= 'OR:ADT 
W ADT= 'ADT' W BDL= 'BYPASS:DETOUR:LENGTII'; 

INfoiLE INF; -
INPUT DIST 1-2 COUNTY $ 3-5 CONTROL$ 6·9 SECTION $ I0-11 

STRUCT $ 17-19 CITY 26-29 RSTR 40 SURA$ 160-163 DODRSN $ IM-16!1 
BDL 191-192.LOS 220-221 UJS 222-223 ADT 224-229 
AWIDTII 233-235 TS 251-252 MST 253-256 CULVERT 265-2n6 
ROWI 309-312 .I VCO 317·320 DECO 343 SSCO 344 SUBCO 345 
INVRA 354-356 SCO 357 DEGE 358 UCVL 359 WA 361 
AR 362 TYWO 366·368 Lot 369·374 PRW 376-379 PNL 3!10-3!11 
COPRI 393-397 TRASA $ 398-401 ORBDL 453-454 ORADT 460-465; 

j+ CREATE UNIQUE BRIDGE ID NUMBER •1 

BRID = TRIM(LEFT(COUNTY)) II TRIM(LEI'T(CONTROL)) II 
TRIM(I.EFT(SECTION)) II TRIM(I.EFT(STRUCT)); 

j••·······················································~···········••j 
j+ CHECK fOR MISSING AND ILLEGAL DATA •; , ....................................................................... / 

SR EST=''· - ' 
1• CHECK FOR MISSING AND ILLEGAL VALUES IN NUMERIC VARIABLES •J 

IF (RSTR < = .Z) OR (LOS< = .Z) OR (LlJS < = .Z) OR (TS < = .Z) OR (ROWI < = .Z) OR 
(VCO < = .Z) OR (INVRA < = .Z) OR (CULVERT= .I) OR (AWIDTII =.I) OR 
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(MST= .I) OR (DECO<= .I) OR (SSCO <=.I) OR (SUDCO <=.I) OR (SCO <=.I) OR 
(DEGE < = .1) OR (UCVL < =.f) OR (WI\< =.I) OR (1\.R < =.I) 

THEN SR_EST = '+'; 

;• SET WORKING 1\.DT AND BDL V 1\.RI/\.BLES (W _1\.DT AND \V _BDL) DEPENDI:'-!G ON 
WIIICIIIS TilE INVENTORY ROUTE •t 

IP (RSTR 3) OR (RSTR = 4) 
THEN DO; 

IP (OR/\DT < = .Z) OR (ORDDL< = .Z) THEN SR_EST = '+'; 
W 1\.DT = OR/\DT; 
W-DDL = ORDDL; 
END; 

ELSE DO; 
IF (1\.DT < = .Z) OR (DOL< = .Z) Til EN SR_EST = '*'; 
W 1\.DT = 1\.DT; 
W-BDL = DDL· 
END; ' 

t• CHECK FOR MISSING VALUES IN CII/\R/\CTER V/\RI/\DLES */ 

IF (DODRSN =' ')OR (TR/\.8/\. =' ')THEN SR_EST = '+'; 

, ....................................................................... , 
t• CIIECK FOR "STRUCTURAL DEFICIENCY* (DEF= I) OR */ 
t• "FUNCTIONAL OBSOLESCENCE" (OBS =I) •t 
;·······································································t 

f+ INITIALIZE DO & SPCL */ 

DEF = 0; ODS = 0; SPCL = 0; 

t• EXTRACT LAST (SECOND) DIGIT OF TS V 1\.RI/\.DLE */ 

TS2 = TS - INT(TS/10) + 1 0; 

t• STRUCTURALLY DEPICJENT */ 

IP (0 < = DECO < = 4) OR (0 < = SSCO < = 4) OR (0 < = SUBCO < = 4) OR 
(0 < = sco < = 2) 

THEN DEP = I; 
EUm tr ((TS2 0) OR (5 < = TS2 < = 9)) AND (0 < = WI\ < = 2) 

THEN DEP I; 

/* PUNCTION/\LLY OBSOLETE */ 

IF (0 < = DEGE < = 3) TIIEN 
IP (( 0 < W _ADT < = 250) AND (ROWI < 20)) OR 

(( 250 < W 1\.DT < = 750) AND (ROW! < 22)) OR 
(( 750 < W=/\DT < = 2700) AND (ROWI < 24)) OR 
((2700 < W _1\.DT < = 5000) AND (ROW! < 30)) OR 
((5000 < W _1\.DT < = 9000) AND (ROW I < 44)) OR 
((9000 < W _ADT < 35000) AND (ROW I < 56)) 

THEN ODS l; 
ElSE IF W 1\.DT > 35000 TIIEN SPCL = I; 

ELSE; -
EU\E IF ((0 < = UCVL < = 3) AND 
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(TS2= 0 OR TS2= I OR TS2= 2 OR TS2= 4 OR TS2= 6 OR TS2= 7 OR TS2= 8)) 
OR (0 < = AR < = 3) 

TIIEN ODS = I; 
ELSE IP {(WA = 3) AND ((TS2 = 0) OR (5 < = TS2 < 9))) OR (SCO = 3) 

THEN ODS= I; 

;•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++; 

t• CALCULATE Sl ·STRUCTURAL ADEQUACY AND SAH\TY •t 
;+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++; 

Sl = 0; ;• INITIALIZE Sl •; 

;+++CALCULATE A · REDUCTION POR DETERIORATION+++; 

IF (0 < = SSCO < 2) OR (0 < = SUDCO < = 2) TIIEN A 55; 
ELSE IF (SSCO = 3) OR (SUBCO = 3) TIIEN A = 40; 

ELSE IP (SSCO = 4) OR (SUDCO = 4) TIIEN A 25; 
EU;E IF (SSCO = 5) OR (SUDCO = 5) TIIEN A = 10; 

ELSE lf1 (SSCO > = 6) TIIEN A = 0; 
ELSE A= 0; 

;+++CALCULATE I.· REDUCTION FOR LOAD CAPACITY u+; 

j+ CALCULATE AfT- ADJUSTED INVENTORY TONNAGE •; 

;• EXTRACT FIRST DIGIT (TYPE OF LOADING) FROM VARIADLE INVRA •1 

DIGI = INT(INVRA/100); 
IF DIG I = 1 Til EN AIT = (INVRA-100)• l.S6; 
ELSE IF DIG! = 2 TIIEN AIT = (INVRA-200)•1.00; 

ELSE IF DIG I = 3 THEN AIT = (INVRA-300)•1.56; 
ELSE IF DIG I = 4 TIIEN AIT = (INVRA-400)•1.00; 

ELSE IF DIGI = 5TIIEN AIT = (INVRA-500)•1.21; 
EUm IP DIG I = 6 THEN AIT = (INVRA-600)•!.21; 
ELSE IF DIG 1 = 9 TIIEN AIT = (INVRA-90!1)+ 1.0; 

ELSE IF (DIG I = 7) OR (DIG I = R) 
THEN DO; SR = 999.9; GOTO SKIP; END; 
FUm DO; AIT = 36; SR_EST = '+'; END; 

IF (36 - AIT) > 0 THEN I = (36 • AIT)++J.5 + 0.2778; 
ELSE I = 0; 

AI A + I; 
IF (AI > 55) TIIEN AI = 55; 

f• CALCULATE Sl +f 

Sl = 55· AI; 

;·······································································; 
j+ CALCULATE S2 • SERVICEADILITY AND FUNCTIONAL OBSOLESCENCE 

;•······································································; 
;• INITIALIZE S2 AND TEMPORARY VARIA IlLES +I 

S2 = 0; 
A=.; I=.; 
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j+++ CALCULATE J · RATING REDUCTIONS •••t 
j• CALCULATE A •t 

IP (0 < = DECO < = J) THEN A = 5; 
ELSE IF DECO = 4 TIIEN A = J; 

ELSE IP DECO = 5 TIIEN A = I; 
ELSE IF (DECO > = 6) Tl fEN A = 0; 

ELSE A = 0; 

t• CALCULATE B •t 

IF (0 < = SCO < = 3) THEN B = 4; 
ELSE IF SCO = 4 TIIEN B = 2; 

ELSE IF SCO = 5 TIIEN B = I; 
EL.<;E IF (SCO > = 6) TIIEN B = 0; 

ELSE B = 0; 

t• CALCULATE C •t 

Ir (0 < = DEGE < = 3) TllEN C = 4; 
ELSE IF DEGE = 4 T1 lEN C = 2; 

EUiE IF DEGE = 5 TIIEN C I; 
ELSE IP (DEGE > = 6) THEN C = 0; 

ELSE C = 0; 

t• CALCULATE D •t 

IF (0 < = UCVL < = 3) TTIEN D = 4; 
ELSE IP UCVL = 4 TJIEN D = 2; 

EUiE IP UCVL = 5 TIIEN J) = I; 
ELSE IP (UCVL > = 6) TIIEN D = 0; 

ELSE D = 0; 

t• CALCULATE E •t 

IP (0 < = WA < = 3) THEN E = 4; 
ELSE IP WA = 4 TIIEN E = 2; 

ELSE IP WA = 5 TIIEN E = I; 
ELSE IP (WA > = 6) TIIEN E = 0; 

ELSE E = 0; 

f• CALCULATE F •t 

IF (0 < = AR < = 3) TIIEN P = 4; 
1\LSE IF AR = 4 TIIEN F = 2; 

ELSE II; AR = 5 TIIEN F = I; 
ELSE IF (AR > = 6) TIIEN F = 0; 

ELSE F = 0; 

J = A + B + C + D + E + F; 
IF J > 13 TIIEN J = 13; 

;n+ CALCULATE G & II • ''WIDTII OF ROADWAY' INSUFFICIENCY +++J 

j+ CALCULATE X •1 

IF (RSTR NE I) AND (RSTR NE 2) AND (RSTR NE J) AND (RSTR NE 4) AND 
(RSTR NE 8) 

TIIEN DO; SR 999.9; GOTO SKIP; END; t• BRIDGE N/A •1 
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ELSE IF LOS > 0 TfTEN X = W ADT/LOS; 
ELSE X= 0; -

t• IF ADT OR ORADT ARE MISSTNG THEN X = 0 +j 
IF X < 0 TIIEN X = 0; 

1• CALCULATE G +J 

IF (CULVERT = 0) OR (CULVERT=.) TIIEN 
IP (ROWl > 0) AND (A WIDTII > 0) THEN 

IF (ROWI+ 2) < A WIDTH Til EN G = 5; 
ELSE G = 0; 

ELSE G = 0; 
ELSE G = 0; 

f+ CALCULATE II •f 

IP (ROWI > 0) AND (LOS > 0) TITEN Y = ROWI/LOS; 
ElSEY= 0; 

IF (LOS = I) 
THEN IF (0 < Y < 14) THEN II = 15; 

ELSE IF (14 < = Y < 18) TIIEN II = ((l8-Y)*15)/4; 
ELSE II = 0; 

!* NOTE: JP ONE OF TilE FOLLOWING POUR CONDITIONS ARE MET. NO LANE 
WIDTH REDUCTIONS ARE ALLOWED. •J 

ELSE IF ((LOS = 2) AND (Y > = 16)) OR 
((LOS = 3) AND (Y > = 15)) OR 
((LOS = 4) AND (Y > = 14)) OR 
((LOS > = 5) AND (Y > = 12)) 

THEN If= 0; 
ELSE lP (0 < = X < = 50) 

TIIEN IF (0 < Y < 9) THEN II = 7.5; 
ElSE II = 0; 

ELSE·IF (50 < X < = 125) 

GH = G + II; 

THEN IF (0 < Y < 10) THEN II = 15; 
ELSE IF (10 < = Y < 13) THEN II (15•(13-Y))/J; 

EIBE II = 0; 
ELSE IF (125 < X < = 375) 

TJIEN IF (0 < Y < II) TITEN II = 15; 
ELSE IF (11 < = Y < 14) 

TIIEN II = (J5+(J4-Y))/3; 
ELSE II = 0; 

ELSE IF (375 < X < = 1350) 
TIIEN IP (0 < Y < .12) TIIEN II = 15; 

EL..'iE IP (12 < = Y < 16) 
TIIEN 11=(15•(16-Y))/4; 
ELSE II 0; 

EUm IF (X > 1350) 
TIIFN IP (0 < = Y < 15) 

THEN Jl = 15; 
ELSE IF (15 < = Y < 16) 

TIIEN II 15+(!6-Y); 
ELSE H 0; 

ELSE II = 0; 
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IP Gil > 15 TIIEN Gil 15; 

jt++ CALCULATE I - "VERTICAL CLEARANCE" INSUFPICIENCY ... / 

IP (DODRSN = '00000') THEN 
IF (VCO > 1400) 

THEN I= 0; 
ELSE I = 2; 

EL..'m IF (DODRSN NE ' ') 
THEN IF (VCO > = 1600) J+ DEFENSE ROAD •; 

THEN I= 0; 
ELSE I = 2; 

ELSE I = 0; 

IF VCO < 0 TIIEN I = 0; ;• IP VCO IS MISSING TIJEN I = 0 •; 

t• CALCULATE S2 •; 

S2 = 30 • (J + Gil + I); 

, ....•...•...•..............•........................................... / 
f+ CALCULATE S3 ·ESSENTIALITY •; 
J+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++J 

j+ INITIALIZE S3 AND TEMPORARY VARIAOLES •; 

S3 = 0; 
A=.; D = .; 

;u+ CALCULATE A • PUBLIC USE+++; 

K = (S I + S2) I 85; 

IF (RSTR NE I) AND (RSTR NE 2) AND (RSTR NE J) AND (RSTR NE 4) AND 
(RSTR NE 8) 

THEN DO; SR = 999.9; GOTO SKIP; END; ;• BRIDGE N/A •; 
ELSE IF K > 0 

TIIEN A= (W_ADPW_BDL+I5)/(200000•K); 
EUm IF K = 0 TIIEN A = 15; 

EIBE A= 0; 

1• IF ADT OR BDL ARE MISSING THEN A 0 •; 
IF A < 0 TJJEN A = 0; 

f+++ CALCULATE n - MILITARY USE+++; 

IF (DODRSN = '00000') 
TIIEN D = 0; 
ELSE IP (DODRSN NE ' ') 

THEN n = 2; 
ELSE D = 0; 

;• CALCULATE S3 •f 

AD= A+ D; 
IF AB > 15 TIIEN An = 15; 
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S3 = 15- AB; 

, ....................................................................... , 
J+ CALCULATE S4- SPECIAL REDUCTIONS •1 , ...................................................•................... , 
t• INITIALIZE S4 AND TEMPORARY VARIABLES •t 

S4 = 0; 
A = .; B = .; C = .; DIG! = .; 

t• NOTE: CALCULATE S4 ONLY IF (Sl +S2+S3) >"" 50 •t 

IF (S I + S2 + S3) < 50 
THEN DO; 

S4 = 0; 
GOTO SKIPS4; 
END; 

J++• CALCULATE A - "DETOUR LENGTW REDUCTION •••1 
IP (RSTR NE l) AND (RSTR NE 2) AND (RSTR NE 3) AND (RSTR NE 4) AND 

(RSTR NE 8) 
THEN DO; SR=999.9; GOTO SKIP; END; t• BRIDGE N/A •t 
ELSE A= (W_BDL+•4) • 5.205 • (I0••(-8)); 

IP A < 0 THEN A = 0; J• IF BDL OR ORBDL ARE MISSING TIIEN A = 0 •t 
ELSE IF A> STHEN A= 5; t• SET MAX TO 5 •t 

, ... CALCULATE B • "STRUCTURE TYPEH REDUCTION ... , 

J• EXTRACT PIRST AND SECOND DIGITS OF VARIABLE MST •1 

DIG! = INT(MST/1000); 
DIG2 = INT(MST/100) - DIG I • 10; 

Ifl (DIG! 7) OR (DIG! = 8) OR (2 < = DIG2 < = 7) 
THEN B = 5; 
EL.cm B o; 

t••• CALCULATE C · "IIIGIIWAY SAFETY" REDUCTION +++f 

t• COUNT TilE NUMBER orO'S IN TTTE VARIABLE TRASA •1 

COUNT= 0; 
DO I I TO 4; 

IF SUBSTR(TRASA,I,l)='O' TIIEN COUNT= COUNT+ 1; 
END; 
lfl COUNT = 2 THEN C = 1; 
ELSE IF COUNT = 3 TIIEN C = 2; 

ELSE lfl COUNT = 4 TIIEN C = 3; 
ELSE C = 0; 

f+ CALCULATE S4 •J 

S4 =A+ B + C; 
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SKIPS4:; , ....................................................................... , 
;• CALCULATE SUFPICIENCY RATING •; , ....................................................................... , 

IF (SR NE 999.9) THEN SR = Sl + S2 + S3- S4; 
IF (SR < 0) THEN SR = 888.8; 
SR = ROUND(SR,.I); 

SKIP: RUN; ;• END OF SRDATA DATA STEP •; , ....••..•......•..•.................................................... , 
;• DETERMINE ELIGIOILITY •; , ............................•.......................................... , 
DATA ELIGIBLE; 

SET SRDATA; 

t• INITIALIZE ELIG AND WI' VARIAOLES •t 

ELIG = 0; 
WT =' '; 

t• SCREEN OI~IDGES TO SELECf TIIOSE WIIICII ARE ELIGIOLE POR 
POR REPLACEMENT (WT= 'RP') OR REIIAOILITATION (WT= 'RII'). 

DEF= I--> ORIDGE IS DEPICIENT; OOS= I··> ORIDGE IS OOSOLETE +; 

IF (DEF = l) OR (DOS = I) THEN 
IF (SR < .., 80) AND (SR > = 50) 

TIIEN DO; 
ELIG = I; 
WT = 'RII'; 
END; 

ELSE IF (SR < 50) 
TIIEN DO; 

ELIG = I; 
WT = 'RP'; 
END; 

t• SELECT ONLY TIIOSE ORIDGES WJIJCII ARF ELIGIOLE •t 

IF ELIG = 0 THEN DELETE; 

RUN; , .........................................•............................. , 
t• PRINT LIST OP ELIGIOLE ORIDGES •; , ........•.............................................................. , ,. 
PROC SORT DATA=ELIGIOLE OUT= ORINSAP.ELIGIOLE; 

OY DIST; 

TITLE! 'SUFFICIENCY RATING EVALUATION PROGRAM- VERSION 1.0'; 
TITLE2' '; 
TITLE3 'ELIGIOLE ORIDGES'; 
TITLE4 'SORTED OY DISTRICT'; 
TITLES''; 
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TITLE6 'M ·MISSING DATA I-ILLEGAL DATA'; 
TITLES''; 

PROC P~INT DATA= IJRINSAP.ELIGIBLE; 
VAR D'IST COUNTY CONTROL SECTION STRUCT ELIG WT DEP OilS SI'CL 

SR SR EST S I S2 S3 S4 ADT DECO SSCO SUIJCO ROWI SCO W A 
DEGE-UCVL ARTS TYWO INVRA LOS LUS RSTR CULVERT AWIDTII PNL PRW 
ORADT ORIJDL DODRSN VCO MST TRASA IJDL; 

FORMAT ADT COMMAS. ORADT COMMAS.; ., 
, ....................................................................... , 
t• GENERATE AND PRINT LIST OF IJRIDGES WITII MISSING OR ILLEGAL DATA •; , ....................................................................... , 
DATA MISSILL; 

SET SRDATA; 
IF SR EST = '+'· 

RUN;- ' 

TITLE! 'SUPPICIENCY RATING EVALUATION PROGRAM- VERSION 1.0'; 
TITLE2' '; 
TITLE3 'BRIDGE RECORDS WITII MISSING OR ILLEGAL DATA'; 
TITLE4 'SORTED IJY DISTRICT'; 
TITLES''; 
TITLE6 'M - MISSING DATA I - ILLEGAL DATA'; 
TITLE7 ''; 

PROC PRINT; 
VAR DIST COUNTY CONTROL SECTION STRUCT RSTR W ADT DECO SSCO SUBCO ROWI 

SCO WA DEGE UCVL AR TS TYWO INVRA LOS LlJS CULVERT A WIDTH PNL 
PR W W DOL DODRSN VCO MST TRASA SR; 

BY DIST NOTSORTED; 
PAGEDY DIST; 
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TE BS I 

TEXAS ELIGIRLE BRIDGE SORTER 

VERSION 1.0 

WRITrEN BY 
JEANNE1TE M. GARCIA 

CENTER POR TRANSPORTATION RESEARCH (CTR) 
UNIVERSITY OF TEXAS AT AUSTIN 

AUSTIN, TX 78712 

ON: MAY 1986 
LAST UPDATED: AUGUST 1986 

TEBSI IS TilE SECOND PROGRAM IN A TWO PART SERIES OP SAS PROGRAMS 
DEVELOPED TO COMPUTERIZE TilE TEXAS SDIIPT BRIDGE PROJECT SELECTION 
PROCESS. TillS PROGRAM WAS DEVELOPED UNDER CTR RESEARCII PROJECT 439. 
POR MORE INPORMATION ABOUT TillS PROGRAM OR TilE OTIIER IN TilE SERIES, 
REFER TO CTR REPORT 439·1. 

THE TEBS I PROGRAM CLASSIFIES BRIDGES TIIAT ARE ELIGIRLE FOR FEDERAL 
foUNDING INTO THE THREE CATEGORIES DESCRIBED BELOW: 

(I) QUALIFYING: BRIDGE PROJECTS TIIAT DEFINITELY MEET SDIIPT CRITERIA 
. FOR STATE PUNDING POR REPLACEMENT OR REIIABILITATION. 

(2) MARGINAL: BRIDGE PROJECTS TIIAT MEET MOST OF SDIII'"f CRITERIA 
AND MAY DE FUNDED BY TilE STATE FOR REPLACEMENT OR REIIARILITATJO/': 
UNDER CERTAIN CONDITIONS. 

(3) NON-QUALIPYING: BRIDGE PROJECTS THAT DEPINITELY DO NOT MEET 
SDIIPT CRITERIA FOR STATE FUNDING POR REPLACEMENT OR 
REIIARII.ITATION. 

TEBSI UTILIZES A WEIGIITED SCREENING METHOD TO SORT BRIDGES INTO 
QUALIFYING, M{\RGINAL AND NON-QUALIFYING <iROUI'S. 

DEVELOPED AND WRITTEN IN SAS (STATISTICAL ANAI,YSIS SYSTEM) I ,ANGtJAGE, 
VERSION 5 (RELEASE 5.08) POR TilE InM 3081-D RUNNING tJNDFR TilE VM/SI' 
OPERATING SYSTEM. 

INPUT AND OUTPUT: 

ELIGIBLE INPUT PILE: 

THIS FILE CONTAINS ALL TilE DRINSAP BRIDGES WIIICII ARE ELIGIBLE POR 
PEDERAL (FIIWA) FUNDING. IT IS A SAS DATA SET PILE CREATED BY TilE SURE I 
SAS PROGRAM, IT CONTAINS IDENTIPICATION DATA FOR EACII ELIGIBLE BRIDGE, 
ALL TilE DATA USED BY Till\ SUREI PROGRAM AND TilE DATA ITEMS TIIAT WILL BE 
USED BY TEDSI. 

TEOSIC INPUT FILE: 

THIS FILE PROVIDES TERSI WITII TilE SDIIPT QUALIFYING CRITERIA ,,, 
INPORMATION. TillS FILE IS IN FREE PORMAT. ALL REAL VALUES ARE TYPED 
WITH A DF-CIMAL POINT AS PART OF TilE VAUJE. 
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NOTE: DUE TO TilE f-REE FORMAT OF TilE DATA Fli.E, l\'0 FIELD ;\lAY BF 
LEf-T BLANK OR TilE DATA WILL BE MISINTERI'IWTED BY TilE I'ROGRi\M. TYI'F ":\ 
IN THOSE f-IELDS TO BE LEFT BLANK, AND TYPE "IY TO USE TilE PIELIJ'S 
DEFAULT VALUE. 

LINE VARJARLE 
NO. NAME VARIABLE DESCRIPTION 

CFRII REITADILITATION COST, IN DOLLARS/SQ. FT. DEPAULT IS 25. 
USED TO ESTIMATE TilE BRIDGE PROJECT COST U: MISSING. 

CPRP REPLACEMENT COST, IN DOLLARS/SQ. FT. DEFAULT IS 35. 
USED TO ESTIMATE TilE RRIDGE PROJECT COST IF MISSING. 

2 WCI'V WEIGHT FOR CPV. DEFAULT IS 0.111 FOR HI%. REAL 
WADT WEIGHT FOR ADT. DEFAULT IS 0.10 FOR 10%. REAL. 
WSR WEIGHT POR SR. DEFAULT IS 0.25 FOR 25%. REAL 
WDSS WEIGIJT FOR DSS. DEFAULT IS 0.35 FOR 35%. l~EAL. 
WBWC WEJGIIT FOR RWC. DEPAULT IS 0.20 FOR 20%. REAL 

3 AQCI'V AUTOMATIC QUALIFYING LEVEL FOR CPV IN$. DEFAULT IS N. 
AQADT AUTOMATIC QUALIPYING LEVEL FOR ADT. DEFAULT IS N. 
AQSR AUTOMATIC QUALIFYING LEVEL POR SR. DEFAUJ;r IS N. 
AQDSS AUTOMATIC QUALIFYING LEVEL POR DSS. DEFAUI;r IS 2. 
AQIJWC AUTOMATIC QUALIPYING LEVEL FOR BWC. DEFAULT IS N. 

4 PLCPV PASSING LEVEL FOR CPV IN DOLLARS. DEFAULT IS 70. 
PLADT PASSING LEVEL POR ADT. DEFAULT IS 1700. 
PLSR PASSING LEVEL FOR SR. DEPAULT IS 63. 
PLOSS PASSING LEVEL FOR DSS. DEPAULT IS 6. 
PLBWC PASSING LEVEL FOR BWC. DEPAtJJ;r IS 0. 

5 TQ TIIRESIIOLD POR QUALIFYING. DEFAULT IS 75. 
TM TIIRESTJOLD POR MARGINAL. DEFAtJJ:r IS 65. 

TEllS! REPORT OUTPUT FILE: 

TilE OUTPUT OF TEOSJ CONSISTS OF A REPORT FILE CONTAINING TilE 
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ELIGIRLE BRIDGES CLASSIFIED IN THREE GROUPS: QUALIFYING, MARGINAL AND 
NON-QUALIFYING. TilE BRIDGES ARE RANKED BY COST PER VEHICLE ON A 
STATEWIDE OASIS AND THEN SORTED IJY COST 1'1\R VEIIJCI.E WITIIIN EACII CATEGORY . 

. , 
j••·····································································t 
J+ CMS SYSTEM COMMANDS: I/0 FILii DEFINITIONS •t 

CMS PI BRINSAP DISK DUMMY DUMMY A; 
CMS 1'1 INP DISK TEBSIC DATA A; 

t• SAS OPTIONS CIIOSEN +f 
OPTIONS REPLACE CENTER MISSING='M' INVALIDDATA I; 

t·····························································••++++++++j 
J+ START QUALIPICATION PROCESS USING WEIGIITED SCREENING MFTJIOIJ •; 
t•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••r 
DATA QDATA; 

I .ENGTIJ GROUP $ 2; 
MISSING N D; 

t• INPUT SDHPT QUALIPYING CRITERIA •t 

INFILE TNF EOP OUT; 
INPUT #l CFRII CFRP 
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#2 WCPV WADT WSR \VDSS WBWC 
#3 AQCPV AQADT AQSR AQDSS AQHWC 
#4 PLCPV PLADT PLSR PLOSS PLHWC 
#5TQ TM; 

t• CHECK REIIAHIUTATION AND REPLACEMENT COST FACTORS AND ASSIGN 
DEFAULTS IF MISSING OR IF INDICATED IJY TilE USER •; 

IF CFRII < = .z THEN CFRII = 25; 
IF CFRP < = .z THEN CFR P = 35; 

j• CHECK WEIGHTS AND ASSIGN DEFAULTS IF MISSING, OR INDICATED BY 
TilE USER, OR T1IE SUM OF WEIGIITS IS GREATER TIIAN ONE +; 

SUMW = WCPV + W ADT + WSR + WDSS + WDWC; 
IF (WCPV < = .Z) OR (SUMW > I) TIIEN WCPV = 0.10; 
IF (WADT< = .Z) OR (SUMW > I) THEN WADT = !l.IO; 
IF (WSR < = .Z) OR (SUMW > I) TIIEN \VSR = 0.25; 
IF (WDSS < = .Z) OR (SUMW > 1) THEN WDSS = 0.35; 
IF (WBWC < = .Z) OR (SUMW > I) THEN WBWC = 0.20; 

t• CHECK AUTO QUALIFYING LEVEl~~ ANI) ASSIGN DEFAULTS IF MISSING OR 
INDICATED BY TilE USER •t 

IF AQCPV < =.I THEN AQCPV = .N; 
IF AQADT < =.I TIIEN AQADT = 999999; 
IF AQSR < =.I TIIEN AQSR = .N; 
IF AQDSS < =.I TIIEN AQDSS .= 2; 
IF AQBWC <=.I TIIEN AQflWC = .N; 

t• CHECK PASSING LI\VElB AND ASSIGN DEFAULTS IF MISSING OR 
INDICATED DY TilE USER •t 

IF PLCPV < .z THEN PLCPV = 70; 
IF PLADT < = .z THEN PLAIJT = 1700; 
IF PLSR < = .z TIIEN PLSR 63; 
IF PLDSS < = .z TIIEN PLDSS = 6; 
IF PLBWC < = .z TIIEN PI JlWC = 0; 

t• CHECK TIIRESHOLDS AND ASSIGN DEFAULTS IF MISSING OR 
INDICATED DY TilE lJSER •t 

IF TQ < = .z TIIEN TQ 75; 
IP (TM < = .Z) OR {TM > TQ) THEN TM = 65; 

t• LOOP TIIROUGII TilE ELIGIBLE BRIDGE LIST •t 

DO I= I TO TOTOBS; 
SET DRINSAI'.ELIGJULE POINT= I NOBS=TOTOBS; 

f• INITIALIZE ESTIMATE I'IAGS AND SCORE •t 

CPI EST = ' '; CI,V EST = ' '; DSS EST = ' '; SCORE = 0; 
AQ -= ' '; SCR_EST = ' '; -

1• CHECK IF THE COST OF PROPOSED IMPROVEMENTS (COPRI) IS MISSING 
AND IF IT IS, ESTIMATE IT DEPENDING ON TilE TYPE OF WORK or TilE 
BRIDGE PROJECT. •t 
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IF (COPRI < = 0) 
TIIEN DO; 

CPI EST = '+'; 
CPV EST '+'; 
IF TYWO = 371 t• REIIAniLITATION *i 

THEN IP (LOI > 0) AND (PRW > 0) 
TIIEN CPI = LOI + PRW + CFRII; 
ELSE CPI = 20000; 

ELSE IP (LOJ > 0) AND (PRW > 0) t• REPLACEMENT */ 
TIIEN CPI = LOI • PRW • CPRP; 
ELSE CPI = 20000; 

END; 
ELSE CPI = COPR I + 1000; 

t• GET CONTROL-SECTION-STRUCTURE NUMBER •; 

IF (CONTROL = ' ')OR (SECTION = ' ')OR (STRUCT = ' ') 
TIIEN CSS = .N; 
ELSE CSS (TRIM(LEPT(CONTROL)) II TRIM(I.FFT(SECTION)) II 

TRIM(LEFT(STRUCT)))•J; 

t• CALCULATE COST PER VEJIICLE •t 

IF (W _ADT > 0) TIIEN CPV = CPI/W _ADT; 
ELSE DO; CPV _EST = '+'; CPV = CPI; END; 

t• CALCULATE TilE BRIDGE WIDTH CONDITION: 
BWC = 0 -- > BRIDGE WIDTH IS CRITICAL 
DWC = I -- > BRIDGE WIDTH IS NOT CRITICAL •t 

IF ((W _ADT > 750) AND (0 < ROWI < 24)) OR 
((750 > = W _ADT > 400) AND (0 < ROWI < 22)) OR 
((W _ADT < = 400) AND (0 < ROW I < 20)) 

TIIEN BWC = 0; 
ELSE BWC I; 
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t• CALCULATF.MINIMUM OF DECK, SUBSTRUCTURE, SUPERSTRUCTURE CONDITIO;\*/ 

IF (DECO< = .Z) OR (SSCO < = .Z) OR (StJBCO < = .Z) Til EN DSS_EST= '+'; 

IF (DECO< = .Z) THEN W _DECO !l; 
EI .SE W DECO= DECO; 

IF (SSCO< = .Z) 'i"IIEN W_SSCO 0; 
ELSE W SSCO=SSCO; 

IF (SlJBCO < = .Z)TIIEN W StJilCO = 0; 
ELSE W SUBCO,;-SUBCO; 

DSS = MIN(W_DTTCO,W_SUilCO,W_SSCO); 

t• COMPARE BRIDGE DATA TO PASSING LEYFI~'i AND SUM SCORES ON INDIVIDUAL 
PASSING LEVElS TO GET TOTAL SCORE FOR BRIDGE. */ 

IP (0 < CPV < = PLCPV) TIIEN SCORE= SCORE + (WCPV•IOO); 
IF (W_ADT > = PLADT) TIIEN SCORE= SCORE+ (WADT+JOO); 
IF (0 < = SR < = PIA<\R) TIIEN SCORE = SCORE + (WSR •IOU); 
IF (0 < = DSS < = PLOSS) TIIEN SCORE = SCORE + (WDSS•tOO); 
IF (BWC < = PLBWC) TIIEN SCORE = SCORE + (WBWC•IOO); 

t• COMPARE BRIDGE DATA TO AUTOMATIC QUALIFYING LI~VELS •t 
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IF (AQCPV > .Z) TIIFN 
IF (0 < = CPV < = AQCPV) TIJEN AQ = 'AQ'; 

IF (AQADT > .Z) TI lEN 
IF (W _ADT > = AQADT) Til EN AQ = 'AQ'; 

IF (AQSR > .Z) TIIEN 
IF (0 < = SR < = AQSR) Til EN AQ = 'AQ'; 

IF (AQDSS > .Z) TIIEN 
IF (0 < = IJSS < = AQDSS) THEN AQ = 'AQ'; 

IF (AQBWC > .Z) THEN 
IF (BWC < = AQBWC) Til EN AQ = 'AQ'; 

t• FLAG TilE SCORE AS ESTIMATED IF ANY OF TilE CRITERIA USED liAS BEE~ 
ESTIMATED OR IS MISSING •; 

IF(CPV EST='"'')OR(DSS EST='•')OR(SR EST='•')OR(W ADT< .Z) 
TIIENSCR_EST= '+'; - - -

t• COMPARE SCORE TO QUALIFYING AND MARGINAL TIIRFSIIOJ.DS 
AND GROUP THEM IN QUALIFYING, MARGINAL AND NON·QUALIFYING LISTS •t 

IF (SCORE > = TQ) OR (AQ = 'AQ') 
TIIEN DO; 

GROUP= 'Q'; 
END; 

ELSE IF (TQ > SCORE > = TM) 
THEN DO; 

GROUP = 'M'; 
END· 

ELSE DO; 
GROUP = 'NQ'; 
END; 

OUTPUT; j• OUTPUT TilE BRIDGE TO TilE DATA SET +J 

END; J+ or DO LOOP •J 

OUT: STOP; 
RUN; 

j+ SORT BRIDGE RECORDS BY COST PER VEIIICLE tj 

PROC RANK TIES= IJIGH DATA= QDATA OUT= RANKED; 
VAR CPV; 
RANKS CPV _RNK; 

DATA QDATA2; 
SET RANKED; 
IF (CPV _RNK < = .Z) THEN CPV _RNK = 9999; 

PROC FORMAT; 
PIC..IUR~E CSSPIC 0-11JGII = '9999-99-999'; 
PICTURE PC 0-1 = '009%' (MULT = 100); 
PICTURE RK 0-9998 = '0009' 

OTHER = 'NONE'; 
PICTURE ACPV 0-IIIGII = '0,009' 

LOW-< 0 = 'NONE' (PREFIX='$'); 
PICTURE AADT 0-999998 = '000,009' 

OTIIER = 'NONE'; 
PiCTURE ASR 0-100 = '09.9' 
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LOW-< 0 = 'NONE'; 
PICTURE ADSS 0-9 = '9' 

LOW-< 0 = 'NONE'; 
PICTURE ADWC 0-1 = '9' 

OTHER = 'NONE'; 
PICTURE PCPV 0-IIIGII = '0000,009' (PREriX =' < = '); 
PICTURE PADT 0-999998 = '00000,009' (PREFIX='> = '); 
PICTURE PSR 0-100 = '00009.9' (PREriX =' < = '); 
PICTURE PDSS 0-9 = '009' (PRE PIX='< = '); 
PICTURE PllWC 0-IIIGII = '009' (PREriX = '< '); 
VALUE $CNTY 'OOI'='ANDERSON' '002'='ANDREWS' '003'='ANGELINA' 

'004' ='ARANSAS' '005' ='ARCHER' '006' ='ARMSTRONG' 
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'007'= 'ATASCOSA' '008'= 'AUSTIN' '009' = 'IlAILEY' 
'010'= 'IlANDERA' '011' 'IlASTROP' '012'= 'BAYLOR' '013'= 'BEE' 
'014'='BELL' '015'= 'BEXAR' '016'= 'BLANCO' '017'= 'BORDEN' 
'0 18' = 'IlOSQ UE' '0 19' = 'IlOWIE' '020' = 'Il RAZOR lA' 
'021' ='BRAZOS' '022' ='BREWSTER' '023' = 'IlRISCOE' 
'024'= 'IlROOKS' '025'= 'IlROWN' '026'= 'BURLESON' 
'027'= 'BURNET' '028' ='CALDWELL' '029' 'CALIIOUN' 
'030'= 'CALLA IT AN' '031'= 'CAMERON' '032'= 'CAMP' 
'033' ='CARSON' '034' = 'CASS' '035' ='CASTRO' '036' 'CHAMBERS' 
'037' = 'CIIEROKEE' '038' = 'CIIILDRESS' '039' ='CLAY' 
'040' ='COCHRAN' '041' ='COKE' '042' ='COLEMAN' '043' ='COLLIN' 
'044' = 'COLUNGSWORTII' '045' ='COLORADO' '046' ='COMA L' 
'047'= 'COMANCHE' '048'= 'CONCHO' '049'= 'COOKE' 
'050' 'CORYELL' '05l'='COTTLE' '052'='CRANE' 
'053' = 'CROCKETI" '054' = 'CROSilY' '055' 'CtJLilERSON' 
'056' = 'DALLAM' '057' ='DALLAS' '058' 'DAWSON' 
'059'= 'DEAP SMITII' '060'= 'DELTA' '061'= 'DENTON' 
'062'= 'DEWITT' '063'= 'DICKENS' '064'= 'DIM MIT' 
'065'='DONLEY' '066' 'KENEDY' '067'='DUVAL' 
'068' 'EASTLAND' '069',.,'ECTOR' '070'='EDWARDS' 
'071' 'ELLIS' '072' 'EL PASO' '073'= 'ERATII' '074'= 'FALLS' 
'075'='FANNIN' '076'='FAYE'ITE' '077'='FISIIER' '078' 'FLOYD' 
'079'"' 'POARD' '080' =TORT IlEND' '081' 'FRANKLIN' 
'082'= 'PREESTONE' '083' 'FRIO' '084'= 'GAINES' 
'085' ='GALVESTON' '086'"" 'GARZA' '087' ='GILLESPIE' 
'088'= 'GLASSCOCK' '089'= 'GOLIAD' '090' = TiONZALES' 
'091'='GRAY' '092' 'GRAYSON' '093'='GREGO' '094'==TiRIMES' 
'095' 'GUADALUPE' '096' ='II ALE' '097' ='II ALL' 
'098'= 'IIAMILTON' '099'= 'IIANSPORD' '100'= 'liAR DEMAN' 
'101' ='liAR DIN' '102' ='HARRIS' '103' ='HARRISON' 
'104' ='HARTLEY' '105' = 'IIASKELL' '106' ='II A YS' 
'107'= 'IIEMPIIILL' '108' 'HENDERSON' '109' ='HIDALGO' 
'110'= 'IfiLL' 'Ill'= 'HOCKLEY' '112'= 'IIOOD' 
'113'= 'HOPKINS' '114'= 'HOUSTON' '115'= '110WARD' 
'116' = 'lllJDSPETIJ' '117' ='Jill NT' 'liS'= 'TIUTCIIINSON' 
'119'= 'IRION' '120'= 'JACK' '121'= 'JACKSON' '122'= 'JASPER' 
'I23'='JEFF DAVIS' '124'='.1EFFERSON' '125'='JIM IIOGG' 
'126'='JIM WEILil' '127'='JOIINSON' '12R'='JONES' 
'129'= 'KARNES' '130'= 'KAUPMAN' '131'= 'KENDALL' '132' ='KENT' 
'133'= 'KERR' '134'= 'KIMBLE' '135'= 'KING' '136' = 'KINJ'\EY' 
'137':::'KLEBERG' '138'='KNOX' '139'='LAMAR' '140'='LAMil' 
'141'= 'LAMPASAS' '142' ='LA SALLE' '143' ='LAVACA' 
'144'='LEE' '145'='LEON' '146'='LIBERTY' '147'='LIMESTONE' 
'148'= 'LIPSCOMB' '149'= 'LIVE OAK' '150'= 'LLANO' 
'151'='LOVING' '152'='LUBBOCK' '153' 'LYNN' '154' 'MADISON' 
'155'= 'MARION' '156' ='MARTIN'' 157'= 'MASON' 
'15!1'= 'MATAGORDA' '159'= 'MAVERICK' 'lliO'== 'MCCULLOCH' 
'161'= 'MCLENNAN' '162', 'MCMULLEN' '163'= 'MEDINA' 
'164'. 'MENARD' '165'= 'MIDLAND' '166'= 'MILAM' 'I67'= 'MIJ.JA<:;' 
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'168'= 'MITCHELL' '169'= 'MONTAGUE' '170'= 'MONTGOMERY' 
'171'= 'MOORE' '172'= 'MORRIS' '173'= 'MOTLEY' 
'174'= 'NACOGDOCHES' '175'= 'NAVARRO' '176'= 'NEWTON' 
'177'='NOLAN' '178' 'NUECES' '179'='0CIIILTREE' 
'180'= 'OLDIIAM' '181'= 'ORANGE' '182'= 'PALO PINTO' 
'183'= 'PANOLA' '184'= 'PARKER' '185'= 'PARMER' 'IR6' ='PECOS' 
'187'= 'POLK' '188'= 'POTfER' '189'= 'PRESIDIO' '190'= 'RAINS' 
'191'= 'RANDALL' '192'='REAGAN' '193'= 'REAL' 
'194'= 'RED RIVER' '195'= 'REEVES' '196'= 'REFUGIO' 
'197'= 'ROBERTS' '198'= 'ROBERTSON' '199'= 'ROCKWALL' 
'200' ='RUN NELS' '20 I'= 'RUSK' '202' ='SABINE' 
'203' ='SAN AUGUSTINE' '204' ='SAN JACINTO' 
'205'= 'SAN PATRICIO' '206'= 'SAN SABA' '207' = 'SCIILEICIIER' 
'208'= 'SCURRY' '209'= 'SHACKELFORD' '210'='SIIELBY' 
'2II'='SIIERMAN' '212'='SMITII' '213' 'SOMERVELl: 
'214'= 'STARR' '215'= 'STEPHENS' '216'='STERLING' 
'217'= 'STONEWALL' '218'= 'SUTrON' '219'= 'SWISIIER' 
'220'='TARRANT' '22l'='TAYLOR' '222'='TERRELL' 
'223' =TERRY' '224' =THROCKMORTON' '225' ='TITUS' 
'226' TOM GREEN' '227'='TRAVIS' '228'='TRINITY' 
'229'= TYLER' '230'= 'UPSIIUR' '231'= 'UI,.HlN' '232' = 'lJVAI.DE' 
'233'= 'VAL VERDE' '234'= 'VAN ZANI)T '235'= 'VICTORIA' 
'236' ='WALKER' '237' ='WALLER' '238' ='WARD' 
'239'= 'WASIIINGTON' '240'= 'WEBB' '241'= 'WHARTON' 
'242' ='WHEELER' '243' = 'WICIIIT A' '244' = 'WILBARGER' 
'245' = 'WILLACY' '246'= 'WILLIAMSON' '247'= 'WILo;;ON' 
'248' ='WINKLER' '249' ='WISE' '250' ='WOOD' '251' ='YOAKUM' 
'252' ='YOUNG' '253' ='ZAP AT A' '254' ='ZAVALA'; , .........................................••..•......................... , 

t• SORT BRIDGES INTO THREE GROUPS: QUALII'YING, i\tARGINAL AND •t 
t• NON-QUALIFYING •1 , ...........•.....•••........•.•••.....................•................ , 
DATA QB; 

SET QDATA2; 
IF GROUP = 'Q'; 

PROC SORT DATA QB; 
BY CPV _RNK DIST; 

DATA MB; 
SETQDATA2; 
IF GROUP = 'M'; 

PROC SORT DATA= MB; 
BY CI,V _RNK DIST; 

DATANQB; 
SET QDATA2; 
IP GROUP 'NQ'; 

PROC SORT DATA= NQB; 
BY CPV_RNK DIST; 

t• PRINT QUALIFYING BRIDGES •1 

TITLEI T 11 X A S B R I D G E S 0. R T F R'; 
TITLE2' '; 
TITLE3 'VERSION 1.0';· 
TITIJ~4' '; 
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TITLES 'QUALII'YING DRIDGE PROJECTS'; 
TITLE6' '; 
TITLE7 'DATA SET: DRIDGES ELIGinLE I'OR FEDERAL FUNDING'; 
TITLES''; 

DATA NULL; 
SET QB END-== EOF; DY CPV RNK DIST; 
CPV SB=='< ='· ADT SO='>- '· SR SO='<='· DSS_SO='< ='; OWC_SB='< ='; 
IF AQCPV < = .z TIIEN CPV SO.:,' ';- ' 
IF AQADT > = 999999 Til EN ADT so= I '; 

IF AQSR < = .z THEN SR so= I I; 
IF AQDSS < .z TIIEN DSS so I '; 

IF AQOWC < = .z THEN OW-C'SO ' '; 
RD4 = REPEAT('-',3); -
RDS = REPEAT('-',4); 
RD6 = REPEAT('-',5); 
RD7 REPEAT('-',6); 
RD9 = REPEAT('-',8); 
RD49 = REPEAT('-',48); 
RDl31 = REPEAT('-',130); 
ATCOST + CPI; 
PILE PRINT HEADER= II LINES LEFT= L; 
IP L=3 THEN PUT _PAGE_@; 
PUT @3 DIST 2. @8 COUNTY $CNTY. @23 CSS CSSPIC. @3R WT $2. 

@43 CPV _RNK RK. CPV _EST $1. @50 SCORE 3. SCR_EST $1. @55 AQ $2. 
@60 CPV DOLLAR?. CPV_EST $1. @68 W_ADT COMMA9. @80 SR 5.1 
SR_EST $1. @90 DSS I. DSS_EST $1. @97 BWC I. @101 ROWI 5.1 
@lOR CPI DOLLARIO. CPI EST $1. @121 ATCOST DOLLAR12.; 

RETURN; -
ff:PUT I @2 RD49 @54 'CRITERIA USED FOR SCREENING' @84 RD49 

I @5 'QUALIFYING:' @22 'SCORE > = '@30 TQ 3. 
@106 'REIIAil COST 'CI'RII DOLLAR3. 'ISQ FT 

I @5 'MARGINAL:' @ 14 TM 3. @ 19 '< = SCORE <' @30 TQ 3. 
@106 'REPLACE COST = I CFRP DOLLAR3. 'ISQ FT" 

I @61 'CPV' @72 'ADT' @81 'SR' @89 'DSS' @96 'BWC' 
I @59 RD7 @68 RD9 @79 RD6 @87 RD6 @95 RD6 . 
I @31 'WEIGIITS:' @60 WCPV PC. @71 WADT PC. @80 WSR PC. 

@88 \VOSS PC. @96 WOWC PC. @ 106 '+ = ESTIMATED' 
I @31 'AUTO. QUALIPYING LEVELS:' @59 CPV_Sil $2. @61 AQCPV ACPV. 

@68 ADT_SO $2. @70 AQADT AADT. @79 SR_Sil $2. @81 AQSR ASR. 
@87 DSS_Sil $2. @89 AQDSS ADSS. @95 llWC_SB $2. @97 AQB\VC ABWC. 
@ 106 'M = MISSING' 

I @31 'PASSING LEVELS:' @58 PLCPV PCPV. 
@68 PLADT PADT. @7!\ PLSR PSR. 
@88 PLDSS PDSS. @95 PLBWC PDWC. 

I @2 RDI31 
II @37 p1'YPE' @43 'Ci>V' @101 'RDWY' @112 'PROJECT 

@121 'ACCUMULATIVE' 
I @2 'DIST @8 'COUNTY' @23 'CONT-SEC-STR' @37 'WORK' 

@43 'RANK' @50 'SCORE' @61 'CPV' @72 'ADT' @82 'SR' 
@89 'DSS' @96 '0\VC' @101 'WIDTH' @114 'COST' 
@121 'PROJECT COST//; 

RETURN; 
RUN; 

J• PRINT MARGINAL BRIDGES •1 

TITLEI 'T E X A S 0 R I D G E S 0 R T E R'; 
TITLE2' '; 
TITLE3 'VERSION 1.0'; 
TJTLE4' '; 

RR439-1/AA 

61 



62 

TITLES 'MARGINAL BRIDGE PROJECTS'; 
TITLE6' '; 
TITLE7 'DATA SET: BRIDGES ELIGIBLE l'OR l'EDERAL FUNDING'; 
TTTLE8 ''; 

DATA NULL; 
SET MD END=EOF· BY CPV RNK DIST· 
CPV_SD='< ='; AIJT_SD='>-='; SR_SB~'< ='; DSS SB '< ='; BWC SB '< ='; 
IF AQCPV < = .z Til EN CPV SB =' '; 
IF AQADT> =999999TIIENADT SB=' '; 
IF AQSR < = .Z TIIEN SR SB=' ·; 
IF AQDSS < = .z THEN DSS SB ' '; 
IF AQDWC < = .z THEN BW-C SB =' '; 
RD4 = REPEAT('-',3); -
RDS = REPEAT('-',4); 
RD6 = REPEAT('-',5); 
RD7 = REPEAT('-',6); 
RD9 = REPEAT('-',8); 
RD49 = REPEAT('-',48); 
RDI31 = REPEAT('-',130); 
ATCOST + CPI; 
FILE PRINT HEADER= 11 LINESLEFT= L; 
IF L= 3 THEN PUT _PAGE_@; 
PUT @3 DIST 2. @8 COUNTY $CNTY. @23 CSS CSSPIC. @38 WT $2. 

@43 CPV_RNK RK. CPV_EST $1. @50 SCORE 3. SCR_EST $1. @55 AQ $2. 
@60 CPV DOLLAR7. CPV_EST $1. @68 W_ADT COMMA9. @RO SR 5.1 
SR_EST $1. @90 DSS I. DSS_EST $1. @97 BWC I. @101 ROW! 5.1 
@108 CPJ DOLLARIO. CI1I_EST $1. @121 ATCOST DOLLARI2.; 

RETURN; 
H:PUT I @2 RD49 @54 'CRITERIA USED FOR SCREENING' @84 RD49 

I @5 'QUALIFYING:' @22 'SCORE > = '@30 TQ 3. 
@106 'REHAB COST= 'CFRH DOLLAR3. 'ISQ FT' 

I @5 'MARGINAL:' @ 14 TM 3. @ 19 '< = SCORE <' @30 TQ 3. 
@ 106 'REPLACE COST == 'CFRP DOLLAR3. '/SQ Ff' 

I @61 'CPV' @72 'ADT' @81 'SR' @89 'DSS' @96 'DWC' 
I @59 RD7 @68 RD9 @79 RD6 @87 RD6 @95 RD6 
I @31 'WEIGHTS:' @60 WCPV PC. @71 WADT PC. @80 WSR PC. 

@88 WDSS PC. @96 WBWC PC. @106 '• = ESTIMATED' 
J @31 'AUTO. QUALIFYIJ'!G LEVELS:' @59 CPV_SD $2. @61 AQCPV ACPV. 

@68 ADT_SB $2. @70 AQADT AADT. @79 SR_SB $2. @81 AQSR ASR. 
@87 DSS_SB $2. @89 AQDSS ADSS. @95 BWC_SB $2. @97 AQBWC ABWC. 
@ 106 'M = MISSING' 

I @31 'PASSING LEVELS:' @58 PLCPV PCPV. 
@68 PLADT PADT. @78 PLSR PSR. 
@88 PLDSS PDSS. @95 PLDWC J>BWC. 

I @2 RD131 
II @37 TYPE' @43 'CPV' @ 101 'RDWY' @ 112 'PROJECT' 

@121 'ACCUMULATIVE' 
I @2 'DIST' @8 'COUNTY' @23 ''CONT-SEC-STR' @37 'WORK' 

@43 'RANK' @50 'SCORE' @61 'CPV' @72 'ADT' @82 'SR' 
@89 'DSS' @96 'BWC' @101 'WIDTH' @114 'COST 
@ 121 'PROJECT COST' //; 

RETURN; 
RUN; 

1• PRINT NON-QUALIFYING BRIDGES •1 

TITLE l T E X A S B R I D G E S 0 R T E R'; 
TITLE2' '; 
TIT! JD 'VERSION 1.0'; 
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TITLE4' '; 
TITLES 'NON-QUALIFYING BRIDGE PROJECTS'; 
TITLE6' '; 
TITLE? 'DATA SET: BRIDGES ELIGIBLE FOR FEDERAL FUNDING'; 
TITLE&''; 

DATA NULL ; 
SET NQO ENI)= EO I'; OY CPV RNK DIST; 
CPV SB='< ='; ADT SO='>,;;-·; SR SB='< ='; DSS_SO='< ='; BWC SO='< 
IF AQCPV < = .Z TIIEN CJ>V SO=' ';-
II' AQADT > = 999999 TIIEN ADT SO=' '; 
IF AQSR < = .z THEN SR SB =' ·; 
IF AQDSS < = .z THEN DSS SO=' '; 
IF AQOWC < = .z THEN BW-C SO=' '; 
RD4 REPEAT('-',3); -
RD5 REPEAT('-',4); 
Rl~6 = REPEAT('-',5); 
RD7 = REPEAT('-',6); 
RD9 = REPEAT('·',&); 
RD49 = REPEAT('-',48); 
RDI31 = REPEAT('-',130); 
ATCOST + CPI; 
FILE PRINT II EADER= II LINES LEFT= L; 
IF L= 3 TIIEN PUT _PAGE_@; 
PUT @3 DIST 2. @8 COUNTY $CNTY. @23 CSS CSSI'IC. @38 WT $2. 

@43 CPV_RNK RK. CPV_EST $1. @50 SCORE 3. SCR_EST $1. @55 AQ $2. 
@60 CPV DOLLAR?. CPV_EST $1. @68 W_ADT COMMA9. @80 SR 5.1 
SR_EST $1. @90 DSS J. DSS_EST $1. @97 BWC I. @101 ROWI 5.1 
@108 CPI DOLLARIO. CPI_EST $1. @121 ATCOST DOLLARI2.; 

RETURN; 
H:PUT I @2 RD49 @54 'CRITERIA USED FOR SCREENING' @84 RD49 

I @5 'QUALIFYING:' @22 'SCORE > = ' @30 TQ 3. 
@106 'REHAB COST = 'Cf'Ril DOLLARJ. 'ISQ FT' 

I @5 'MARGINAL:' @ 14 TM 3. @ 19 '< = SCORE <' @30 TQ 3. 
@ 106 'REPLACE COST = 'Cf'RP DOLLARJ. 'ISQ FT 

I @61 'CPV' @72 'ADT' @81 'SR' @89 'DSS' @96 'BWC' 
I @59 RD7 @68 RD9 @79 RD6 @87 RD6 @95 RD6 
I @31 'WEIGHTS:' @60 WCPV PC. @71 WADT PC. @80 WSR PC. 

@88 WDSS. PC. @96 WHWC PC. @ 106 '* = ESTIMATED' 
I @31 'AUTO. QUALif'YING LEVELS:' @59 CPV_SB $2. @61 AQCPV ACPV. 

@68 ADT_SB $2. @70 AQADT AADT. @79 SR_SB $2. @RI AQSR ASR. 
@87 DSS_SB $2. @89 AQDSS ADSS. @95 BWC_SB $2. @97 AQDWC AIJWC. 
@ 106 'M = MISSING' 

I @31 'PASSING LEVELS:' @58 PLCPV PCPV. 
@68 PLAUT PADT. @78 PLSR PSR. 
@88 PLOSS PDSS. @95 PLBWC PBWC. 

I @2 RD13l 
II @37 'TYPE' @43 'CPV' @101 'RDWY' @112 'PROJECT 

@121 'ACCUMULATIVE' 
I @2 'DIST' @8 'COUNTY' @23 'CONT-SEC-STR' @37 'WORK' 

@43 'RANK' @50 'SCORE' @61 'CPV' @72 'ADT' @82 'SR' 
@89 'DSS' @96 'BWC' @101 'WIDTH' @114 'COST' 
@121 'PROJECT COST'//; 

RETURN; 
RUN; 
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SURE1 REPORT FILE SAMPLE 
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2l .. 
2l 
23 
2l 
23 

N 
Z3 
II 

2l 
23 
2!!. 
23 
23 
2l 
23 
23 
2l 
u 

N 
II 
Ill 

Zl 
.?!I 

N 
N 

23 ,. 
II 
It 
Ill 

2l 
23 
.?l 

N 

1\1 
II 

2.\ 

~' 

'" 0 .. 0 

"" II 2' 0 
2• o 
2• o 
22 2 
z• 2 
24 0 
2\ 0 
22 2 
2\ 2 
z• o 
:" 0 
35 II 
22 0 
22 ' 
22 0 
10 0 
H 0 
"2 Cl 
H II 
'2 Q 
SL 0 
22 :1' 
24 2 
2:? 0 
21.· 0 
26 0 
:n o 
24 0 
2' 0 
14 0 
2' 0 
:14 :: 
24 2 
2• 0 
24 0 
24 II 
:10 0 
H 0 

~- 0 z• o 
z• o 

II 

p 8 
R 0 
II t. 

0 
D 
D 
II 
0 
0 

21 
211 

II 
D ,. 

28 
D 
Cl .. 
0 
0 
D 
0 
0 
0 
0 
0 
0 

.n 
3. 

0 
D 
0 
0 
D 
0 
0 
0 

211 
211 

0 
0 
0 
u 
0 
II 
0 
II 

21 
28 
28 
I£, 
lJ 
ll 
11 
25 
25 
25 
28 
28 
30 
•a 

l 
1 
I 
I 
0 

14 
14 
14 
14 

II 
10 
21 
21 
27 
21 
21 
21 
1? 
H 
s 

20 
20 
:.05 
;t!l 
0'5 

0 

'" 10 
Ill 
Ja 

p 
0 
0 
II 
s 
N 

• t 
0 

9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
999a 
9999 
9999 
9999 
9999 
9":1199 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
999":11 
9')9') 

9999 
9999 
99":119 
999'9 
9'19') 
9999 
?999 
?99') 
'19')') 
')'}')') 

'199'1 
999') 
'99'19 
~'J'J'J 

" s 

' 
1126 

II 
N 

• • II 
1125 

II 

" II 

" 112'5 
N 

1125 
II 

• • N 
II 
II 
II 

" II 
II 

1125 
1126 
1126 

II 
II 

JUS 
1125 

" 112'5 
1111 
1126 
112t. 

II 
N 
N 

11:>6 
2131 
1125 

II 
N 

' ~ .. 
s 
a 

lUI 
111111111 
DODO 
DODD 
OODII 
0000 
GOOD 
11000 
0000 
11000 
8000 
DilDO 
DOOO 
DODD 
0000 
IIDOo 
aooo 
0000 
0000 
f!DOO 
DODO 
CIOOO 
ooao 
0000 
DODD 
11000 
DODD 
OOOG 
DODD 
0000 
0000 
0080 
0000 
1000 
0000 
0000 
eooo 
0000 
0000 
0 OD 0 
1111 
0000 
00011 
1111 

s 
• 

J1!.9 
u.o 
90o0 
llloJ 
llloJ ... , 
• •• l 
1s.a ..... 
as.& 
15o2 
6 ••• ..... 
18.1 
.3.6 
17.1 
11.1 ., .. 
110.1> .. ,_, 
19.1 
91.4 

''·" 8G.6 
.1.4 
s~o.J 

1>4.3 . ... , 
, •• l 
~-.4 
~').8 

10.11 
IQ.') 

U.'J 
41.8 
ill .II 
llli.L 
ft8oL 
88oL 
~.~.~. 

CI9.S 
~.~.3 

18o1 .,., 

'-1 
0 
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JJ ........ 
JJ 1\) 
~ VIKSHI~ 1.0 
U> 
<0 QUALJFTJNG I:IRlDGE PROJECTS 

.):> OATA SET: BRIDGES EllGII:Il£ FOR FEDERAL FUNDING 

.):> 

------------------------------------------------- fR llERI A USED FOR SCREENING -------------------------------------------------GliALJFYING: !>COR£ >= 75 REHAB COST : $25/SQ FT 
IU.RGlNAl! 6:.. <= SCORE < 75 REPLACE COST : SJ5/SQ Fl 

CPV 101 SR oss BIIC ------- --------- ------ --,---- ------
WfiGHTS: 1 0'1: 1020 25S 3'5S 211J • ::: £S1Ift1TED 
AUTO. OOALlfTlNG LEV[LS: N >= NONE N (: 2 NON£ .It : ftJSSING 
P.IIS~ING LEVfL~; <=70 >=1t700 <=6:5•0 <=6 <::o 

-----------------------------------·-----------------------------------------------------------------------------------------------
TYPE CPV ROllY PROJECT ACt~ULI 1 IV£ 

UIST COUNTY CONT;-SU-STR WORK I< ANI( SCORf_ CPV AOT SR oss I!IIC WIDTH COST PROJECT COST 

1 fRANKLIN 011l':l-O~-ou; !HI 713 45• AQ 121 lo200 73.6• O• 1 84.0 125.000 Sl5•721h000 
18 DALLAS 818£-18-004 HP 711> 100• $21 s,ooo 10.2• 6 0 l'J.7 $105.000 Sl5,.82!h000 
18 OENTON 013~-10-062 fill 720 110 121 'ht:.OO 58.1 5 1 28.0 $203,.000 116.028.000 
16 NU£C£S O':lll9•02-004 HH 722 110• 121 2,500 59.5• 6 1 24·0 $53,.000 U6.08h000 

' YOutH; 0£.5~·-01-002 I( I" 721t 80• AO $21 2tl00 46.3• O• J 28.0 145,.000 su •• 126,ooo 
2 T AllRA•IT 03£.3•01-007 IHI 7J;' 80 122 'h700 61.9 5 1 28.0 1212 ,ooo su..33a,ooo 
I FANNIN 027'1-04-0 13 f.<H 736 ItS,. AQ $22 1.000 71.4• O• 1 46.0 122,000 S16•3E·O,.OOO 

18 OAI.LA::O 0581-0l-OJI, rw 7'19 110• $22 7t900 62.9• 6 1 26.0 1116,000 $16.536,000 
I! HOWARO 820'1-08-001 HP 7~3 80• $22 'hbOO 43.6• 6 1 30.0 S1 03,000 su •• 639,ooo 

11! KI\Uf~AN OO':i:J·!I4-112 RP 7~)!) 80 $22 12,200 48.6 6 I 28.8 1274,000 su.,'JJ3 .ooo 
1 RCD RIWC!l 077<- 02-0 1J !.H 759 20• All 123 800 57.6• O• 0 20.7 Sl8o000 Uih93l.DOO 
1 GRAYSO!I M:1D-01-0l'i I'll 7!>9 55• AQ $23 2•100 71.6 o• 1 48.0 14a.ooo U6o9l9,000 

" POTHR o:ns-01-012 Kll 770 80 $23 8,900 60.9 4 1 64.0 1204.000 Sl7o183,000 
13 WII!IRTO:i ll10U-13-004 !tl" 173 100• 123 2,000 23.0• 6 0 22.2 146•000 117,229.000 
23 HRCWN 1:810-23-001 RP 173 80• S23 3,ooo 40.4• 5 1 3 ... 1 169,000 117.298 .ooo 
20 J~:fFCRSON 822£-20-001 llP 77~ 100• $23 :h200 31.9• 3 0 23.5 I 1" .ooo S17.372.000 

:> TAI"iRANl 0172-02-00it RP 1M llO• $23 1:'h:'OO 11.6• 3 1 30.0 1308,000 tl7•680,000 
11 t!OUSTO'• 0 117-0t-0!.3 f' II 784 '15• AQ $2'3 lo!.OO 77.6 O• 1 .. 2.0 us.ooo Uh715o000 

3 WILEIA~GCil 004 3-0(.-098 Ill! 79~ 80 !2'1 3tll00 56.0 " 1 40.0 190,000 S17o805oll00 
:1 WIUlllllG£.!1 o o<~~ 3- or, -c ?'J I ill 1')-> 80 $24 3,1!00 5t..O 4 1 40.0 190,000 slh895,.ooo 
1 R£11 R IV[R 0189-02-032 hH 799 45• AO $2~ 1,300 72.6• D• 1 '53.5 131o000 117o926,000 
1 REO Iii JUl 0189-02-033 1111 7?9 45• AQ $2'1 1,300 72.6• O• 1 53.5 13lo000 U7o95l,OOD 
8 f!ORUEN 0295-03-0'17 ldl 11~7 45• AQ \2'1 1.000 78.9 O• 1 84.0 $24•000 SJ7,981o000 

13 VICTORIA 0371-01-010 r. r 81~ 80 $;'4 "',eoo 4'5.6 1 1 '14.0 1165,000 U8,Iu,.ooo 
1 GR,\'fSO~; OJIL-02-003 !dl 8:?7 45• All $2~ bOO 72.5• O• 1 30.0 us,ooo S18o16lo000 

1C RU:}K lllf,-01-01! 1 f, p f!.21 ?0• $25 1,._oo 28.0• • 0 21.0 S35t000 Sl8,196.000 
1 I!UNT OOQ'j-Q£-O:H HI! R2<1 flO• S25 2tl00 £,0.3• f, 1 26.0 $53.000 U8o249o000 

1/l DALLAS e::r . .:: -lt.-CO'I I•. II 82#J ~5• AQ 1.2~} 4t200 (, 1 .... o• 1 56.3 S106o000 SIB o355 oOOO 
1 GIU.T!CO' 24~'1-0l-001 R 11 /l4::? Ill!• $;>( 2,1!00 55.6• 6 1 2 ... 0 I 73 .ooo us.428oOOO 

1 ~) ~~f X ~J< :'131-15-C03 hP 04~. IIU• 't7(. '1,300 ~ 8 oil• 6 1 39.0 1236o000 s 18o66" • 00 0 
H (.lLlfSI'l [ Cu7l-Oi_-Q£,3 Fll M1 4~• AG $21. lt100 76.6 O• I ..... o 129o000 U8ol.9loODO 
18 (I[N 1 0:< eo!' 1-o~.-otll FP 8 ~~~ 100• $21. 1.700 34.3• " 0 :?0.0 H5 ,.ooo U8ol3Bo000 
II' :J~Nll!ri 00?1-0' -01'.1 !>P i'4 ~-)) 100• $?lo lt70D 27.9• 'I 0 20.0 $45 oOOO Sl8o78l,OOO 
1:'1 h:(Jt.:K~;d L G't~l-Ul-OC:O ' l:IU• llC• $:!1 "·~·oo ""·2• 5 1 ;4 .. 0 $2t:.8,000 U9o051t000 
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VERSION 1.0 

MARGINAL BRIDGE PROdECTS 

DATA SET! URIOG[S ELIGIBLC fOR fEDERAL fUNDING 

CR llCRI A USED fOR SC~.£ENIN6 
OUALIFYINl! SCORl >= 15 
MARGINAL: 6'' (; :>COli[ < 75 

W£ IGHTS: 
AUTO. OUAllfTII\lG LEVCLS! 
PASSING LEVfLS: 

CPV 

10% 
N 

<::oJO 

AOl SR 

101 25S 
>= NON£: · N 

>=1•700 <=63.0 

DSS 

351 
<= 2 

<=6 

20:21 lHURSOAY, NOVEMBER 20o 1986 

owe 

201 
NONE 

<=O 

REHAB COST = S251SQ fT 
R£PLIC£ COST : S351SQ fl 

• : £SJIPIUED 
II = I'!ISSING 

20 

-----------------*--------------------------------------------------------------------------------------------------------------·--
(!ISl 

'l 
1 
1 
B 

13 
H 
18 
11 
19 
20 
18 

1 
1 
3 
1 

1C 
11! 
1'1 

I! 
IJ 

3 
12 

;;' 

') 

12 
Hl 

;; 
lfl 

1 
J 

l" 
2 G~ 
14' 

CllUIHT 

l![ll 
R(fJ R l\I(R 
F ANtllN 
NOLAN 
COLORA(lO 
l.lll.ll n!'!SO~I 
ELLIS 
liOUSTON 
UPSHUR 
CHi>HfllHS 
COLLHI 
REO RIVER 
LAH.IR 
illlUIARGER 
RUNtl! l!; 
Hri'>JDLfl~,ON 

DALLAS 
c; ILLE ::ri !': 
fiSHlR 
WIIMHO:'I 
COUI':f 
I'!ONTGOI'LRY 
COOK[ 
,Jr.CI<. 
lliHSTOill 
GAL\IE:.TQ;J 
Of_lllTON 
T M·P.A,.'T 
fiHU•··· 
GI<'Y:OO .. 
P(" T;. 
i!JH,f\ 1 ~~C': 
U '' f.i t~ I;.; 
i~.-~~·.rh. 

TYPE 
CONJ-S(C-STR WCRK 

001~-os-o25 nH 
01Ba-OJ-OJ5 kH 
0174-0~-022 RH 
8~1~-0B-001 hH 
0027-02-003 RP 
8509-1~-001 RP 
0172-05-03~ RH 
rJ4D-04-01J RP 
096~-02-005 RP 
1580-02-002 RH 
00~7-05-017 RH 
01~9-VJ-024 RP 
074~-0l-032 RH 
17tq-Ol-002 RH 
OGJ'I-0 •01'1 ;w 
0701-01-013 kH 
Hl'!~-Is-ao2 ~r 
RJO'I-14-001 RP 
026~-C~-UlL Rtl 
Al0!-1~-001 hP 
co•5-Dt-107 ~H 
l9~L-Ol-OOS MH 

oo•:..-n1-100 ''" 
~L7~t 0 -0i·-01B ;;p 
oo~:;£-G~~-o~n tH 
03! 7-o:c-ou~ r:P 
01~~--JG-Ot.~ ldl 
()QlJ4-0l-t7<t >.If 
OQ!Jl-.-O:t-G;-·7 LP 
o't 1 r - o 1- o " ~ ,. P 
01.'1 -. C.-0' 1 II 
~D"t- r~·•-o 

Ot.J l-CJ-00' 
tit ·r 1-C. ·0' '. , !' 

CPV 
RANK 

E. on 
65;' 
931 
9t!. 

1015 
10£.~ 

12lt. 
1250 
1250 
1250 
1281 
1332 
1J4'J 
l34'J 
135£, 
1'103 
l'12J 
H.H 
H•;r 
15ill 
152" 
l!J2f. 
t52n 
154~-

1~·~~1 
1 r-,~ ~~~ 
~~~9 

1 .?i. 
~~~7 

lu4~ 

lt~l 

lt.:/. 
11, ',!\ 

1.. 7 

SCORE 

75• 
70• 
70• 
10• 
70• 
70• 
15• 
70• 
10• 
70• 
75• 
70• 
70• 
70• 
75• 
70• 
70• 
70• 
70• 
70• 
70 
70• 
70 
ro 
70 
lfJ 

B 
7J 
.'0 .. 
7G 
70 
70 
11\• 
70• 

CPV 

st7 
$18 
$30 
S33 
S35 
~~~~ 

$~9 

$50 
S5!l 
$50 
S53 
$56 
S57 
S57 
ss 7 
S60 
S63 
$6~ 

$66 
S70 
Hl 
~72 

S7;> 
H~ 

~1~ 

1.7.'. 
$7J 
SH• 
't1L 
1:ll 
t:ll 
111 ~ 
Sll4 
s fl ~. 

AOl 

3oOOO 
loJOO 

600 
700 

1,100 
1>00 

5o80D 
£00 
60(1 
"'00 

lo'IOO 
1o500 

600 
300 

2o800 
1tDOO 
lo100 

800 
1o500 

!00 
7,~00 

3o500 
7,400 
1,1!00 

13,(100 
3,900 
'hi> DO 

17t :30 0 
10,700 
.2,700 
2 tf 00 

1o,;·oo 
2,700 
;}., PG 0 

SR 

65.7• 
51.0• 
61.3• 
59.2• 
39.5• 
3'9.0• 
71.1• 
44.6• 
41.3• 
(,2.9• 
73.t• 
4£.8• 
61.2• 
5Ct.6• 
7t.ll• 
s;,.t• 
~5.6• 

48.4• 
54.8• 
32.3• 
51.6 
5o.8• 
51.6 
:32.9 
53.11 
J7'o1 
5'9.1 
5£..6 
4l •• O• 
44.6 
61.5 
21~ .5 
5 ~ -~~. 
It "•L• 

DSS 

" 6 
6 
6 

" 
" 6 

" .. 
b 
6 .. 
6 
6 
6 .. 
5 
5 
~ 

3 
5 
5 
5 
:5 
(, 

3 
5 
!> 
4 

4 
I 
4 
(, 

'• 

owe 

0 
1 
1 
1 
1 
1 
0 
1 
l 
I 
0 
l 
I 
I 
0 
I 
1 
l 
1 
1 
1 
J 
1 
1 
I 
1 
1 
1 
1 
J 
I 
1 
J 
1 

RrUY 
WIDTH 

20.0 
2'1.0 
23.5 
35.'9 
2\.5 

" 23.6 
24.0 
23.3 
20.0 
23.0 
30.0 
24.0 
20.0 
18.0 
2~.0 

24.0 

" 42.0 
25.3-
21!.0 
2~.0 
28.0 
36.0 
'10.0 
40.0 
28.0 
'10.0 
'14.0 
~4-0 
29.1! 
52.0 
2~.0 

?6.0 

PROdEC:T 
COST 

S52o000 
S24 ,000 
Sl8o000 
S23o000 
S3Bo000 
S23 oOOO 

S21l2o000 
S30 oOOO 
S30o000 
S20o000 

1179,000 
Sll\oOOO 
S34 o 000 
S17o000 

Sl£0 ,ooo 
S60o000 
S6'9t000 
S51o000 
S'39 oOOO 
S21o000 

S523 oOOO 
S25l,OOO 
S5J2 oOOO 
Sl3lo000 
$952,000 
S286o000 
f.705 .ooo 

Slo3111o000 
!816,000 
S219,000 
1.21lt000 
SM7o000 
\226.000 
HLI\,000 

ACCUMULA liVE 
PI!Od[CT COST 

S52oOOO 
S76o000 
S94 o 000 

Sl17oOOO 
SJ 55oOOD 
sna,ooo 
S~60o000 

"90 ,ooo 
S520oDOO 
S540oODO 
S11'9o0DO 
S803o000 
S637o000 
S854o000 

Slo014o000 
Slo074oDDO 
Slol43o000 
Slo1'94o000 
Sl,2'93 .ooo 
Slo314 oOOO 
Slo837o000 
s2o088,000 
S2o620,000 
S2o751~000 
S:5o1 03 oOOO 
S3o989oll00 
~~ ,6'94. 000 
S6o012oCOO 
S6oll28 oOOO 
s1o047o000 
t7o258 oCOO 
Sllo105 oOOil 
Uollt.ooo 
Sllt499,UOO 

...... 
(A) 
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vtRSION 1.0 

NON-QUALIFYING DRII:\GE: PROJECTS 

DATA SEl: IJRIDGES ELIGIBLE FOR FEDERAL FUNDING 

tRilERIA US£0 FOR SCREENING 
OUALl~YING: SCORf >= 75 
HAI\GINAL; f>'· ("' ::OCOR£ < 1~ 

IILli.>HT!:: 
r.UTC. UUALJrYitlG LEVELS: 
p,,ss li>G U:IIELS: 

[JJST 

12 
12 
12 
12 
12 
1::> 
18 
12 
12 
15 
19 
18 
16 
10 
16 
]';I 

12 
12 
l'l 
]8 
Ul 
12 
10 
Hl 
It;: 
11~ 

1'1 
II! 
II! 
2( 
I~ 

1:: 
1.:' 
li 

COUNTY 

HARRIS 
HA.RRIS 
HARRIS 
HARRIS 
HARRIS 
HIIRRlS 
DALLAS 
GALVCSlOtl 
FCilt !<END 
BCJIAH 
llOIIl[ 
DALLAS 
NUECES 
SI'IITH 
SAfJ PATk IC lO 
HOlliE 
HilNTGOME:R't 
HONH;O"'CH't 
l.lOioiJC 
DALLAS 
DALLAS 
HARRIS 
GRfGG 
{J AltA~ 

c r.:;s 
0 Allf, ·· 
T!U\Ul .· 
IL\l LA~ 
f· ~LL,.'\ !) 
.rf FCH::Cti 
II •Ud~. 
l!t.I.F< r:; 
r, .;Lv! :·10:< 
MOt~l (:O!'~.H 't 

CONT-SU:-Slh 

0500-03-03·• 
0500•03-022 
osoo-03-o:n 
0500-03-021 
0500-03-025 
0500-03-023 
8050-18·0 39 
0500-0~-0)4 

0027-07·0411 
llOf..B-15-002 
IJOlO-t:"-062 
00'1,7•07-0£0 
0102-01-002 
024~-IJL-025 

0371-04-036 
OblC-:l'l-036 
0331l-04-G57 
f.33n-n.t¥-(!'J~ 

D211'-0l-C32 
00~ 7-07-04"'1 
co•n-o -o·;o 
uo:.!.u-1:::-oo<. 
r.3.-4;~-GR-001 

Dl~( -o~-!ltl.! 

n2H-G5·0.H 
rJ1'.:1l,- CJ-t•C c,~ 
a on -1'1-0 11 
ll047-07-(jl~~) 

u04 -C7-04C 
nc 1~'-;_ ::-oo:~ 
: (, .~:? -Cl-0 (11 

HJ, 1-1: -uc~ 
11•1·U -o.-·. OUP 

r. :, ·-"'' ... L • -r· 

TYPE 
w0RK 

R~ 

~H 

kH 
HH 
PH 
>:H 
PH 
~H 

RH 
HU 
fW 
PH 
RH 
HH 

~" 
R~ 

RH 
hH 
qtt 

hH 
I'H 
!\H 
I": II 
lfl ,.,, 
c·ll 
~~~ 

iII 
HI 
!Ill 
'·.fl 
•I' 
'II 

II 

CPV 
!(AfjJ( 

1 
~ 

') 

b 
') 

n 
J ,', 
14 
15• 
11 
lli 
19 
211 
2::'• 
23 
::'' 
~~:~· 
~(l 

:':r. 
zr, 
31 

-~--.. 
.31 
~r· 

41"1 
'I' 
~J 

'1:: 

~·· 

SCORC 

20 
20 
20 
20 
20 
20 
~!i· 
20 
20 
55• 
20• 
55 
20 
20 
20 
20• 
20 
2!l 
4~· 

!J5 
5'5 

·~· 20• 
55 
't!l• 
*)5 .. ,~ .. 
-~~ 

~5 

4~· 

~":'·• 
20• 
2'0• 
;>I) 

CPV 

10% 
N 

<=10 

CPII 

so 
$~ 

u 
u 
S1 
S1 
$1 
S1 
sl 
S1 
S2• 
"#:' 
$2 
S2 , .. 
~::· 
S2 
S2 
'S2• 
'J,~ 

'" f2 
't2 ... .. 
!-2• 
1:2 
't:" 
't:' , ~~ 
";:" 

"'~~ 
~;· , ~ , .' 

AOT 

101 
)= NON[ 

>=lelOO 

ADT 

1'14t800 
95o800 

134,80 0 
121.400 
100,600 
107,000 

15t300 
26,000 
2~ ,ooo 
21t200 
13o300 

uo.ooo 
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