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PREFACE 

Project 123, '~he Development of a Feasible Approach to Systematic 

Pavement Design and Research," was initiated in 1968 as a cooperative effort 

between the Texas Highway Department, the Center for Highway Research of The 

University of Texas, and the Texas Transportation Institute of Texas A&M 

University. The report was prepared by Dr. R. C. G. Haas during his stay at 

the Center for Highway Research. 

There have been several significant accomplishments in this project, the 

primary one being the development of a working system for flexible pavement 

design. The system is currently undergoing trial implementation and is 

described in Research Report 123-1, "A Systems Approach Applied to Pavement 

Design and Research," and in Research Report 123-2, "A Recommended Texas 

Highway Department Pavement Design System User's Manual." 

It was realized in the formulation of Project 123 that some means for 

continued evaluation of the design system must be established. An efficient 

feedback data system was considered as necessary for this purpose. Work 

began on the system in the spring in 1970 and the planning and initial develop­

ment are described in detail in this report. As well, a framework and guidelines 

are presented for the future development and implementation. 

This project is supported by the Texas Highway Department in cooperation 

with the Federal Highway Administration Department of Transportation. Their 

sponsorship and support are gratefully acknowledged. 

August 1970 
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LIST OF REPORTS 

Report No. 123-1, "A Systems Approach Applied to Pavement Design and Research," 
by W. Ronald Hudson, B. Frank McCullough, F. H. Scrivner, and James L. Brown, 
summarizes the first year results of a long-range comprehensive research to 
develop a pavement systems analysis, describes a realistic approach to analysis 
of pavement design and presents a working systems model. 

Report No. 123-2, '~ Recommended Texas Highway Department Pavement Design 
System Users Manual," by James L. Brown, Larry J. Buttler, and Hugo E. 
Orellana, offers instructions for obtaining and processing data involving the 
"THD Flexible Pavement Design System." 

Report No. 123-3, "Characterization of the Swelling Clay Parameter Used in the 
Pavement Design System," by A. W. Witt, III and B. Frank McCullough, gives the 
results of a study of swelling clay parameter. The report offers a design 
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data system. 
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ABSTRACT 

The design and management of pavements rely on an imperfect technology. 

One of the most efficient means for continuous improvement of the design and 

management process lies in the development of comprehensive and systematic in­

formation systems. 

This report describes the planning and initial development of a pavement 

feedback data system as a part of a larger project titled '~ System Analysis 

of Pavement Design and Research Implementation." The general principles under-

. lying data system development and use are presented and the specific functional 

and operational requirements of the pavement data system are discussed. Inte­

gration of the system with other data acquisition and processing operations of 

the Texas Highway Department are considered. 

A set of factors is identified and categorized into a master file and six 

subfiles. These factors have been coded and coding forms have been prepared. 

Several example sets of data retrieval from the system are presented. It 

is recommended that future work in the project should be primarily concerned 

with developing a sampling plan and guides, with the continuing of software 

development and a trial implementation of the data system. 
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SUMMARY 

For many years, engineers associated with research and design of highway 

pavements have realized that a pavement feedback data system would be a 

valuable aid to improving pavement design technology. This report describes 

the initial planning and development of a comprehensive highway pavement 

feedback data system. The pavement feedback data system forms a basic part 

of the pavement design system that has been developed and is being implemented 

on a trial basis into the Texas Highway Department. 

In the early stages of development of the pavement design system, it was 

realized that some means of planned, continued evaluation of the design system 

must be established. The development of an efficient feedback data system 

was considered as necessary for this purpose. The major goals for this feed­

back data system are 

(1) to supply selected physical and cost data acquired on a regular 
schedule from selected sections of highway to the research arm 
of the Texas Highway Department for use in evaluating the pavement 
design system and 

(2) to ultimately supply District and State levels of management with 
certain physical and cost data in a form convenient for use in 
managing the pavements within the District and the State. 

These goals will make it possible to improve the reliability of various 

sub-systems based on observations of in-service pavements. The feedback 

data system and subsequent evaluation will include the areas requiring addi­

tional study thus establishing priorities for research projects. The availability 

of the data will allow the District personnel to design projects based on up­

to-date performance data as well as to have a reservoir of information from 

which to select. 

When completely developed and implemented into the daily activities of 

the Texas Highway Department, this computerized system will be a valuable tool 

for the highway administrator as well as the highway researcher. Since the 

design and management of pavements rely on an imperfect technology, continuous 

improvement of the design and management process is necessary. 

ix 
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IMPLEMENTATION STATEMENT 

The feedback data system is an important part of the flexible and rigid 

pavement design systems. The feedback system will be put into actual use by 

the Texas Highway Department as soon as the sampling plans and storage and 

retrieval programs have been developed. It will be implemented on a trial 

basis using selected projects designed by the flexible and rigid pavement de­

sign systems. In future years, the feedback data system will finally include 

most of the highway pavements designed, constructed, and maintained by the 

Texas Highway Department. The feedback data system must be implemented as soon 

as possible as it will provide a valuable basis for checking the existing de­

sign system and for improving the models. 
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CHAPTER 1. INTRODUCTION 

The Role of Data Systems 

Data have been collected for decades on various natural and man-made 

systems. The transportation system has, because of its complexity, required 

unusually large amounts of data to be collected for effective planning, design, 

and operation. Urban traffic studies were perhaps the first component of 

this system to systematize the collection, processing, and analysis of their 

data. Other areas followed rapidly, and today extensive data banks have been 

established for a variety of technical, economic, social, and political pur­

poses. In transportation, similar development has taken place, except in 

pavement design and management. 

A data system involves more than just the collection of data. It also 

includes the processing, storing, retrieving, and analyzing of the information, 

with automation providing the capacity to handle large amounts of data. Since 

most of our existing technology is far from perfect - and this includes the 

pavement field - such data systems can provide a most useful feedback func­

tion. This feedback role involves the efficient use of information from 

operating systems, both to improve the performance of these systems and to 

upgrade or update the technology. 

Project 123 and the Feedback Data System 

Project 123 involves the development of a comprehensive working system 

of pavement design and management for the Texas Highway Department, as de­

tailed in a previous report (Ref 1). This working system makes extensive 

use of the computer and is based on the principles of systems engineering. 

1 
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The basic philosophy of the project was that a working system should be 

instituted as soon as possible rather than when the ideal method is available, 

which may be far into the future. Rather, it was argued that such a working 

system could incorporate the best of existing technology and knowledge and 

that it could be organized so as to readily incorporate new knowledge as 

it became available. In other words, continual updating and improvement of 

the system was envisioned. 

To accomplish these improvements with time, one of the explicit objectives 

of Project 123 was to develop and implement a pavement feedback data system. 

The systematic collection, storage, retrieval, and analyses of data on 

pavements designed and constructed by the working system was considered as 

the necessary mechanism for these improvements. 

Scope and Objectives of the Report 

This report is concerned with the progress to date in planning and de­

veloping the feedback data system of Project 123. The specific objectives 

of the report are 

(1) to outline the general principles of data system development, 

(2) to outline the requirements for the Project 123 system, 

(3) to describe the planning and development to date of the pavement 

feedback data system, including coordination with other highway 

department data files, and 

(4) to comment on implementation plans for the data system and to 

briefly discuss the necessary software development for retrieval 

and analyses of stored data. 

This report is the first from the feedback phase of Project 123. Similar 

to Report 123-1, it basically describes the work accomplished to date and is 

a background document or framework for future work. 



CHAPTER 2. GENERAL PRINCIPLES OF DATA SYSTEM DEVELOPMENT 

Scope and Function of a Data System 

A data system can be simple in concept but comprehensive in scope. Its 

basic function of course is to provide information, efficiently, quickly, and 

cheaply, for planning, design, and operating needs. Thus, the concept is sim­

ple but the scope of a data system involves the following general aspects: 

(1) proposed use of the data, 

(2) collecting data, 

(3) organizing and processing data, 

(4) storing data, 

(5) retrieving data, and 

(6) analyzing data. 

If the function of a data system is to provide planning or design in­

formation based on large amounts of data~ an automated means for processing~ 

storing~ and retrieving these data is required. The design and use of a 

computer-based system is again relatively simple in concept. However~ 

past experience has shown that it is very easy to underestimate the effort 

required to institute and maintain a comprehensive data system of this sort. 

Consequently, while the scope of the system may be broad, as shown in the fore­

going list of aspects, its particular function or purpose within an agency 

must be most carefully considered and detailed. 

The Overall Highway Data System 

Any particular highway department maintains data files on practically 

all aspects of its operation and some of these are automated. However, the 

3 



4 

establishment of an overall, automated, and integrated data system for the 

entire department is a complex and comprehensive task. Nevertheless, the state 

of Wisconsin Department of Transportation has recently reported their efforts 

in establishing a ''Highway Network Data and Information System1l (Ref 2) as 

part of their Integrated Operations System. The Texas Highway Department 

(Ref 3) had previously reported their attempts to analyze and to automate 

where possible, a major portion of their planning information (including 

traffic and general road, bridge, and financial inventories. 

Since a pavement data system must be developed within the context of 

such a broader highway data system, it is useful to briefly explore some of 

the major considerations involved. These would include the following: 

(1) relationship of data system to planning, 

(2) basic design and use criteria, and 

(3) indexing, control, and coordination. 

Many highway departments are currently either considering or implementing 

systems for resource allocation over some time span, often referred to as a 

p1anned-program-budgeting system (PPBS). The effectiveness of the decisions 

to allocate resources is directly related to the level of support information 

available on economic and physical factors. A properly designed and operated 

data system can provide as an output function this necessary support informa­

tion. 

The basic design and use criteria involve the fact that while data is 

acquired and stored in a single-element manner, it may be required by a number 

of individuals in the department. Many data systems, however, allow process­

ing only within that particular system, which results in considerable dupli­

cation and inefficiency. Obviously, it would be desirable to institute com­

mon controls in order to provide the capability of requesting data from all 



the systems in use. On an even broader basis, planning is currently underway 

for developing a statewide information management system in Texas (Ref 4). 

This would be conducted through an information systems coordinator in the 

Governor's office on a sort of '~rokeragen basis, with the capacity to access 

individual departmental or agency data banks. 

Proper indexing, control, and coordination are the key to satisfying the 

previously noted basic design and use criteria. A common locationa1 index 

5 

is probably the best method for accomplishing this, and ideally it would provide 

capability for three types of referencing: 

(1) route location and number (i.e., highway number, section, mileage, 

etc.); 

(2) geographical coordinates, a type with particular application to ur­

ban transportation planning and the Universal Transverse Mercator 

Grid is probably most applicable (Ref 5); and 

(3) project number. 

Using all three means of indexing expands the capacity for communication be­

tween the user and the data base containing the various individual data files. 

However, it may be feasible to use only one or two methods for a particular 

department and this should be satisfactory, provided the entire network can be 

referenced. 

The development of a data management system on a widespread basis requires 

the inclusion of a very large number of comprehensive data files. Wisconsin 

(Ref 2) has emphasized that this requires many years, and consequently the 

implementation must be done in stages. 

Types of Data Systems 

The type of data system required for any particular purpose depends 

upon a number of factors. It was pointed out in the previous section that 
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common indexing and access to all data files is desirable. While this could 

be accomplished with a manual system, it is most easily and efficiently accom­

plished with the last of the available data systems which are listed below: 

(1) manual data system, 

(2) manual data system with semi-automatic retrieval capability, 

(3) punched cards, 

(4) "bas ic" compu ter sys tem, and 

(5) "integrated" computer system. 

Figure 1 illustrates these categories of data systems in order of in­

creasing capability, together with some comments on their principal features. 

Types one, three, four, and five have been well described and discussed in 

relation to accident reporting systems by Row (Ref 6). He has pointed out 

the advantages and limitations of each type and all four are generally appli­

cable to an overall highway information system or to one of its component data 

systems. 

The second type shown is often referred to as a "peak-a-boo" card system 

and has found use in a number of situations (e.g., the Canadian Good Roads 

Association uses this to retrieve information on research in progress). It 

simply involves punching holes in plastic cards containing a lOO-by-lOO matrix, 

with each point in the matrix representing a key word, data field, etc. 

Matching cards for common holes enables the information searcher to very rapid­

ly determine the particular documents relevant to the search. 

In view of the computer hardware available to most highway departments, 

it seems that the integrated computer system can be achieved as easily as any 

of the others. Certainly, it has more capability and should require no extra 

manpower resources over the other types of data systems available. 



CDr--------.., 
Filed Reports 

and 
Card Index 

@r--------, 
Filed Reports 
and Matching 
''Holed'' Cards 

G)r--------, 

Punched Cards 

®..--------.., 
"Basic" 
Computer 
System 

®..-------...., 
"Integra ted" 

Computer 
System 

Manual filing, updating, 
processing, and summaries 

Manual filing, etc., but rapid 
cross-indexing and retrieval 
of specific data 

Capacity to produce a variety of 
statistical summaries, but 
limitations with large files 

Capacity to "ask questions" 
(i.e., produce output in various 
forms), but limited to data 
files in system 

Capacity to "ask questions" 
and to access other data files 
through common indexing scheme 

Fig 1. Types of available data systems in order of increasing capability. 
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Prior Work in the Pavement Area 

An introductory report (Ref 7) outlined some of the basic concepts 

involved in developing a pavement data system. Its basic purpose was to de­

fine Some of the broad steps or phases of this development and also to pro-

vide an overall understanding of the principles involved as a prelude to 

efficiently coping with the many particular details and special requirements 

involved in the actual development and implementation. 

These general principles as applied to pavements were previously dis­

cussed by Hutchinson and Haas (Ref 8). More recently, Haas and Hudson (Ref 9) 

have outlined the role of a feedback data system within the context of a 

pavement performance evaluation scheme. Data banks for one or more specific 

pavement performance factors are known to have been established by several 

agencies, but the work has generally not been reported. Consequently, there 

is very little available literature relating to pavement data systems. How­

ever, because of the progress made in other areas of transportation, the 

pavement field can make use of much of the experience gained. This has pro­

vided some of the background for the following sections. 

Role of Performance Evaluation and Data System in Pavement Management 

The overall goal of Project 123 is to develop a comprehensive pavement 

management system. Consequently, it is useful to demonstrate the role of 

performance evaluation as a major management activity and, in turn, the 

role of the data system as a major component of performance evaluation. 

Figure 2 is a condensation from Haas and Hutchinson (Ref 10) and shows 

the principal elements of pavement management as well as the role of perform­

ance evaluation in this system. The information flows, as shown, result in 

a continuous process of feedback. Developing and implementing a performance 

evaluation scheme as a portion of this overall management system can be 
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Fig 2. The role of performance evaluation in a generalized pavement management system. 
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a comprehensive task within itself. Several aspects of this are discussed 

in the following section. 

Developing and Implementing a Pavement Performance Evaluation Scheme 

The method for evaluating pavement performance by any particular highway 

department may be quite sophisticated in certain aspects, or it may be relative­

ly casual. Whatever scheme is used, it is a subsystem of their overall pave­

ment management system, whether explicitly recognized as such or not. 

Figure 3 shows the major phases or steps involved in developing and im­

plementing a performance evaluation scheme. The top of the diagram shows 

that performance evaluation has been recognized explicitly as a distinct 

management activity or subsystem. Moreover, Fig 3 is constructed to empha­

size the data system portion of the performance evaluation scheme. 

The major phases of this performance evaluation scheme, as represented 

by Fig 3, may be listed as follows: 

(1) preliminary planning, including an inventory of present practices 

and data collection resources (manpower and equipment), a review 

of other systems in use, a statement of goals and objectives as 

they relate to both the collection of performance data and to the 

user, a statement of constraints, and a preliminary estimate of 

costs in relation to a feasible schedule for the scheme; 

(2) identification and classification of all factors (climatic, mater­

ials, load, construction, maintenance, etc.) and their interactions 

that affect pavement performance or are measures of the performance 

achieved and/or the design strategy selected; this includes an 

initial selection of key factors (subject to future additions or 

deletions) based on 



r-------------------~I PAVIDlliNT I 
IMANAGEMENT SYSTEM 

-- - ~ 
* 

DECISION TO DEVELOP 
r- COMPREHENSIVE PER­

FORMANCE EVALUATION 
SCHEME 
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Preliminary Planning: 
- Inventory of Present Practices 

& Data Collection Resources 
Review of Other Systems 
Specify Goals and Objectives 
(Data Input and User) 

Identify Performance Factors: 
- Physical, Climatic and 

Economic (Present and 
Future) 

Define Constraints 
Preliminary Schedule and 
Cost Estimates 

- Classify Factors 

Select or Develop Techniques I 
For Measuring Factors 

Develop Sampling Plan (Including I Develop Format: 
~--------i 

Operational Guides) I - Coding System 
- Data Sheets 

Implement and Test Sampling Software Development (Data 
Plan (Field Acquisition and ~---.---~~Storage and Retrieval Programs) 
Processing of Data) and Computer Hardware 

Selection 

Development of Data 
Analysis Techniques and 

~-----------------~Application to Evaluating, ~----~ 
Updating, etc. of Pave-
ment Management Strategies 

Fig 3. Major phases in developing and applying a pavement performance 
evaluation scheme. 
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(a) how many factors can be practically incorporated within the 

constraints of available resources, and 

(b) what variables are recognized as most important by current 

technology; 

(3) selection or development of techniques and/or units for quantita­

tively measuring the performance factors which, for the most part, 

would likely be those currently in use for measuring deflection, 

identifying costs, determining material properties, measuring ser­

viceability, and so on; 

(4) development of a format for the various factors, including coding 

sheets, etc., the design of which may be in accordance with the 

files on serviceability, materials, costs, etc. Formats must be 

files on serviceability, materials, costs, etc. and must also be 

in accordance with various software considerations, as shown in 

Fig 2; 

(5) development of a sampling plan for acquiring data on the various 

evaluation segments (The assumption is made that it is not possible 

to obtain data on the whole network; consequently, representative 

evaluation segments will have to be established.) which would include 

operational guides or manuals for actually obtaining measurements 

and recording them; 

(6) implementation of the sampling plan, which would likely require 

initial testing of the plan, on a trial basis; 

(7) design and implementation of the data bank itself, including pri­

marily software development for data storage and retrieval (assum­

ing that computer hardware requirements pose no special problems); 

and 



(8) development of analysis techniques on stored data for 

(a) checking and updating management (including design) models, 

(b) establishing sensitivity of performance factors, 

(c) evaluating the effects of maintenance, and 

(d) predicting terminal serviceability (or updating predictions) 

for programming or budgeting purposes. 

13 
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CHAPTER 3. EXISTING DATA FILES IN THE HIGHWAY DEPARTMENT 

General 

The Texas Highway Department has 16 Headquarters Divisions, 25 Districts, 

and the Houston Urban Project, which all acquire and use data of various forms. 

Obviously, there are a very large number of data files in existence in the 

Department and it would be a massive task to document all of these. However, 

one portion of the Highway Department, the Planning and Survey Division (D-10) 

provides much of the potential documentation relevant to this project, as 

demonstrated by the following statement of their overall function (Ref 3): 

The mission of the Planning and Survey Division is to provide services 

to and in behalf of the Texas Highway Department. Essentially, 

these include mileage, traffic, financial statistics, and such 

tables, reports, studies, and maps as necessary for use in plan-

ning, constructing, maintaining, and financing the various road 

systems which are the responsibility of the Department. 

D-10 is therefore the principal repository for a large amount of infor­

mation and the extent of this has been documented in a previously noted 

report (Ref 3). It is not practical to list and describe all their data files 

but a partial list of more direct interest to Project 123 is useful. This is 

shown in Table 1 and represents data files that have been converted to an auto-

mated or semi-automated basis. 

A considerable amount of information of relevance to Project 123 is also 

acquired by the Materials and Tests Division (D-9), the Construction Division 

(D-6), the Maintenance Operations Division (D-18), and by the various Districts. 

However, because of the nature of the work involved, much of these data must be 

15 
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No. 

RI-l 

RI-2 

RI-6 

TABLE 1. PARTIAL LIST OF DATA COLLECTED BY D-10 

Name and Description 

"Straight Line Diagram ll
• Covers all highways 

and manual recording of numerous field inven­
tory data. 

IIS tate Roadway File". Coding of RI-l data and 
annual revisions and updating. 

"County Roadway File". Coding of county road 
notes (RI-5) and average annual daily traffic. 

"State Maintenance Road Log Cards". Similar to 
RI-2 but kept current by Maintenance Operations 
Division (D-18) and sent to D-10 annually. Used 
for tabulations of maintenance mileages by sur­
face and highway type, by District, etc. 

''Roadway Construction Record File ll
• Detailed 

record of type and design of construction and 
dollar investment by construction component 
of each completed job. Data is coded and then 
plotted in straight-line form on strip maps 
(RL-2) • 

''Permanent Traffic Recorders". Continuous 
traffic record for various output reports 
(see pp 173-179 of Ref 3). 

"Annual Traffic Volume Study II. Volume 
coverage counts at designated locations for 
annual state, district, and county maps. 

''Loadometer Study". Weighing of trucks 
(and counting of all vehicles) at specified 
locations on various type highways during 
summer months; also axle spacing measure­
ments, and basis for various output reports. 

'Manual Classification Counts." Manual count­
ing and recording by vehicle type at various 
stations. 

"Special Data Studies - Traffic Forecasts". 
Estimates of future volumes, classification, 
and weights by historical trend analysis, 
supplemented with additional field data 
acquisition when necessary. 

Status of 
Data Storage 

Binders. 

Binders and punched 
cards, magnetic tape. 

Folders and punched 
cards, magnetic tape. 

Punched cards, mag­
netic tape. 

Roadway construction 
forms, punched cards. 

Paper tape to punched 
cards. 

Files and maps. 

Field report files, 
punched cards, and 
magnetic tape. 

Files and punched 
cards. 

Dependent upon study. 
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kept in manual form. Thus, even though a considerable amount of data, such as 

that involved with pavement materials, is of interest to Project 123, it will 

likely only be possible to make use of it on a specialized or research basis. 

If any of these data are converted to an automated format in the future and if 

the indexing and control is similar to that used by D-10 in setting up their 

data files, then it will become more accessible to the requirements of the 

project. Such conversions, though, would be a massive task and, consequently, 

for the foreseeable future, the Project 123 data system will likely have to 

make its own entries of data on materials, etc. It should be emphasized, 

however, that this would still be the data collected by D-9, D-6, D-18, and 

the Districts and would have to be with their full cooperation but would be 

processed within the Project 123 data system, as subsequently discussed. 

Examples of Particularly Relevant Data Files and Output Reports From D-10 

Table 1 has sununarized the types of data currently collected by D-IO and 

of direct interest to Project 123. As an example of a data file within this 

list, Fig 4 is the coding sheet for RI-2, the "State Roadway File". It shows 

the type of information acquired and from this, it is obvious that a consider­

able variety of output sununaries could be prepared. Reference 3 details those 

that are currently prepared from the RI-2 file, and from the other D-10 data 

files. Figure 5, which is a flow chart representation of the inputs, operations, 

and outputs associated with the RI-2 file, shows the output reports (on the 

second sheet of the diagram) prepared by D-10 from this file. 

The ''Roadway Construction Record File" listed in Table 1 is also of 

major relevance to Project 123. Figure 6 represents the type of code sheet 

being used, while Fig 7 is again a flow chart of inputs, operations, and out­

puts. From data of this sort, a variety of output reports and analyses can 

also be performed. One such analysis, which could be similarly performed 
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Revised 
RI-l 
frum 

RI-8<; 

S.II.D. 
Haintenance 

Log 
(D-lfl) 

Input 
Naster Card 
File IH-2 

Revised 
Master Card 
Fi le RI-2 

R1-85 
Form (State) 

(Straight 
Diagram) 

Federal Aid 
Des ignation 

Map Book 

Detail Listing 10lIl1---------, 

40? Acct. Machine 
Check Listing 

,--------1 (Wi th Possible 
for Average 
Daily Traffic 

Coding 

Punch and Verify 
A.D.T. 

/ Reruns) 

Reproduce Punched 
Cards Wi thout 

A.D.T. Check 
Listing 

Tabulation 

PR ~02 A 

Tabulation 

R1-72 Form 
(State) 

Code Sheet 

Punch 
and 

Verify 

Yes 

Fig 5. Inputs, operations and outputs for "State Roadway File II (RI-2). 
(from Ref 3) 
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(Continued) 
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RI- 2 Road..,ay 
Code Sheets 

Fig 5. (Continued) 

'U-2 Master 

File with A,D.T. 

Computer Editing 
and Processing 



Plle 10.364 

Control 
Number 

01 

ROAD LIFE S'IDDIES 

CURRENT CONSTRUCTION CODE SHEET 

Job 
NUlllber 

30 

II 

tl 

LL 

I~ 

I'l. 

Date 
Let 

, 
{'1 

('7 

7 

Date 
Completed 

Miles Amount Dollars 

Fig 6. Coding sheet for ''Roadway Construction Record File." (from Ref 3) 
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Constr. Plans 

[[·om D-4 <1-~les 
hange in Hwy. 

Ii leage fti~'l'8 

RI-12 Listing 
trom Road 

-Received Monthly 

Cost (,older 
Inventory -Received Annually 
Section 

Strip Map 
('ile 

Requests for 
InEonnation 

(~linor Volume) 

I 
(,pprax. "0 
I Times 

Annuall 

"Cost Investment 
~ile" 
~-- - ---

r----L----------,Cont 

Urban Roadway 
Cons true t ion 

Card CorH ra] ] 

Key Punch 
and 

Verify 

] 

Yes 

Yes 

No 

nter Ret. Data on 
Record being Ret. 

and Enter Ret. 
Code Shee t 

Code She~t 
Entry on Job 

being Retired 
on Card Contr. 

2 

The Strip Map ('ile is 
composed of one or 
more books for each 
county with one or 
more sheets for each 
control-section on 
which the construction 
jobs are plotted in 
straight line diagram 

form. 

No Yes 

Rural Rdwy. 
Constr. Record 

r---~--------~Card 

~-------------------------t-+Urban Roadway 
Construction 

Record Card 
Control I 

Cont 
] 

Fig 7. Inputs, operations, and outputs for "Roadway Construction Record File." 
(from Ref 3) 
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402 
Listing or 
Tabulation 

Itell! Costs 
6n New PM 
Highways 
During Last 
Cal. Year 

402 
Listing or 
Tabulation 

Costs on Jobs 
During Last 
Year for Admin, 
Tables 

Tabulation of 
Various Data 
As Requested 

Miles Built by 
Year and Surf. 
Type-for 
Surface Life 
Study 

Se.a Flowchart on 
"Service Life Study 
of Surfaces" 

(A & B) 

Fig 7. (Continued) 

402 
Listing or 
Tabulation 

Hiles Retired b 
Year. Type and 
Method 

Miles Retired 
by Year. Type 
Method and 
Re placement 
Type 

I ____ .1...-----
See Flowchart on 
"Service Life Study 
of Surfaces" 

____ .L ____ _ 

See Flowchart on 
"Service Life Study 
of Surfaces" 

(G) 

(A & B) 
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for a variety of conditions, road types, etc., is shown in Fig 8. It is a 

survivor curve for a group of Farm-to-Market Highways and illustrates the 

distribution of service lives for this group. 

Another set of data collected by D-10 and important to Project 123 in­

cludes various traffic information. Figure 9 shows the inputs, operations, 

and outputs of the 'Termanent Traffic Recorders" listed in Table 1. Again a 

considerable number of output summaries can be prepared from these data. An 

example daily traffic listing at a particular station, for a particular month, 

is shown in Fig 10. A similar listing for average daily traffic for an entire 

year is shown in Fig 11. 

The '~oadometer Study" is a portion of the traffic information that is 

very important to Project 123. Figure 12 shows the inputs, operations, and 

outputs involved, while Figs 13 and 14 are examples of the output presentations 

that can be prepared. These latter two diagrams represent the whole network 

but similar analyses could of course be performed for specific segments. 

The 'Manual Classification Counts", as listed in Table 1, can be combined 

with the '~oadometer Study" results to provide valuable information to Project 

123. Figure 15 is an example breakdown of vehicle classification for several 

particular stations. 

Finally, D-10 performs a number of "Special Data Studies - Traffic Fore­

casts" and the general form of these is shown in Fig 16. The specific output 

of course depends upon the request. This phase of the division's operations 

can be most important to Project 123, in that special load distribution and 

frequency data (both current and future) may be required at various times. 
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ield Operation 
y 0-10 or Diatrict).-_____ .... " 

Personnel 

Counter Readings 
(Perforated Tape) 

A.D.T. 
Cards 

Prepare Backup 
Tape 

Translation of Data 
from Paper Tape to 

Cards 
(Fisher-Porter) 

Counter 
eading Data 

Deck 

Monthly Traffic 
Count Processing 

System 

Table 

2 

Table 4 

A.D.T. Listing 

Station Total 
List ing 

Station 
SUllllllary 
Listing 

Annual 
Traffic Count 

Processing 

Inputs, operations, and outputs of "Permanent Traffic Recorders." 
(from Ref 3) 



_________ -' EXAS _I-!"IOH"'~ Dt: !'!-ItJ:Hl!:4L ___ _ 
-TRAfFle REC;ORDER- RECORD PlANNINi> SURVEY- 01 VISI-U ... ------

FOR THE MONTH-DECEMBER 19b1 Sh003... SUMMARY 

__ __ _ ______________________ ,---__ ~---~c__-~co_=_~-------=---cc=-----=ADJUS T l~D;_----.!..P:=:.E~RC; tNT VAU A TlON 
1961 HON-THUR HDN-FRI FKIDAY SATURDAY SUNDAY DEC ..\\;-;;RA-GE WITH SAME MONTH 

.. AYEHAGE-----~VER~G~-----.!.V~R~'""E---A~E-~~~~---~-ERAGE TOTAL 0ItU,Y TR_AfFIC I,AST YEAR 

16 21 5 5 5 31 31 
DAYS ----- - DAYS-------OA' • .-S---DAYS--- DAY:-S",--------D-cAY:-:S·----~O=:O-AVS-----------------------'--j 

532 5 ... 1 510 6...... 591 11.530 563 
._._----------_._-------------------------"---------------------------~----------I 

ICURRENT 12 HONTH PERIOD' ADT-----,;;--- -------- 668-'----------------------------------~----,--------------I 
MONTHLY FACTOR 1.26 

---- CHON~THUR AVERAGEJ 

------ -------- --------------------------"A-YEK-AGE---DAY - -O"C.F-------:D---:A-flY--~----------D-A71-=-L-::-Y--------1 
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r-----------'S .. U~N~----'C~l~E~A~R~----.57 ... ---~'3~-----~6~~·5~------------.1-.~07 ... ----, 

---------------______ ~ ____ S~~~:-: :~-- --!-~;---------c~:~--------------'l:~~;-----t 

'------------------------;;S-~~~t:-----·~-: ~1 !~! 2.955 ~~:;~----
HON SHOWER 50 4 410 1.42 

CLOUDY 40 11 
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-----------------------~-----" 
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~~----~1~b5 0.81~--~---; 
315 1~-i8 

------- ---------------
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CLEAR SO 26 

WED elf-AIt - '6 6 
~---_----~645 1.0~.~------~ 

.. 30 f~-S5 
---------------------: 

CLOUDY 42 13 
SHOljER 49 -20 c------~--:~~ t ~~~;;-,----'--------i '------- - ------------------: 

SNUW 38 21 ~60 1 .... 5 
THR t.lEAR _59 1 555 1.l0 

SHOWER .0 14 
- RAIN-- 42 ifi 

____________ ~;60 1.4~5~----~~ 
585 I~l'o 

f---------------------------

c,.~OUDY 38 28 ----.---- 48"'5~ _____ "'_8~~..Q.5~ _____ ----'1 .. ~8=.-----.-----~ :------------- -----------
r-_____________________ ~F~R~I~ ________ #~FOG 50;_------~1----------~5~5~O~----------------------~1.Zl 

CLOUDY 59 8 590 1:13 
SHuwER 36 15 415 1.41 

----- ---------~---- -------------CLEAR-----~5-----2l 610 i~oo-------i 

_ __ _______ t!,Q.lo!D_Y ... 5 2~"_______ ____ ___"!;""6"'_5_~ ___ ~1J,_,355 1.18 _____ _ 
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---CLEAR "5--- 23 ii5 O~86 

SHOWER ~o 30 _________ ~5~1~5~ ________ =3~2~0~ ____ ----~1~.~3~O------~ 

Fig 10. Example listing of daily and monthly traffic, from "Permanent Traffic Recorders" 
(from Ref 3) 
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________________ ~--------------------------------~~~==~~==~==~----------------~--------------------________ 00 
TEXAS HIGffi{AY DEPARTMENT 
PLANNING SURVEY DIVISION 
TRAFFIC ~ORDm ~ORD 

AvmAGE DAILY TRAFFIC VOLUMES BY MONTH, DAY OF WEEK AND SEASON 

FOR YEAR--1967 

STATION--A030 FORT WORTH 

LOCATION - US 80 2 4.1 MILES WEST OF SH 183 

MONTH AVERAGE DAY AVERAGE 'WEEKDAY AVERAGE WEEKDAY 
AND 

SEASON (SUN THRU SAT l (MON - THR} (MQN - FBI} 
PERCENT PERCENT pmcEm' 

{SUN} {MON} (TOE) (WED) (THR} (FRl} (SAT} VOLUME AAr:rr VOLUME AADT VOLUME AADr 

DmEMBm 13,203 14,246 14.416 12.428 12.491- 11.181 16.146 1~,224 22·2 14.210 §~:~ liz366 96.2 
JANUARY 12,730 14,138 13,170 14,212 13,858 15,307 15,729 1 ,163 101.1 13,845 14,137 88.5 
FEBRUARY 13,313 14,602 13,6t 14,231 14.460 16.86:2 1~'2:26 12,022 92.2 14,413 90.2 14.204 23.3 
(WINTm) (13,082 ) ~14,329) ~13,7-7J (14,859) (14,603) (16,453~ {1-,677J ~14,824) (92.8) (14,389) (80.0} (14,802~ (92.6) 

MARCH ~4,260 14,602 14,904 15,219 14,949 16,248 16,676 15,265 95.5 14,919 93.4 15,184 95.0 
APRIL i4.213 12.163 12.1~ 1~.~1 1~z384 l1z332 11.850 16,012 100.2 15. 483 96.~ 1~'283 21.2 
MAY 14,926 15,312 15,708 1, 4 1 ,218 19,536 18,718 17,730 ill.O 15,983 100.0 1 ,694 104.5 
(SPRING} (14 j 120} (12,2262 (12. 268} (12. 83::0 (12.211) (11.102) (11.I48} (16.336~ (102.2) (12. 462) (26•8) (12.820) (99.0) 

_JUNE 15,073 16.129 16,434 16.261 16,612 18.823 18,311 17,012 106.2 16.702 104·t 11,132 107.2 
JULy 15,607 16,536 17,071 17,263 17,127 19,178 19,016 17,400 108.9 16,999 106. 17,435 109.1 
AUGUST 12.324 1~,312 17.981 rr,151 It·054 17,240 18,547 17,231 101.8 17.376 108.1 17,349 108.6 
(SUMMER) (15 , 335Jll-,859 ) (17,fb2) (17,129) (1-,953 ) ~18, 424J {18 ,645) (17,215 ) (107.7) (17,026) (106.5 , (17,305 ) (103.3 ) 

SEPTE:-!BER - 13,542 14,895 15,600 15,555 15,814 18,091 17,451 15,850 99.2 15,466 96.8 15,991 100.1 
.Q!;:TI>.Jl~ -----.D,652 15,828 ---.15~IL __ *925 1~,9t6 18,980 18 ,IE[ 16,234 101.6 15.Ll1,9_ 98.4 16.3tl 102.4 
NOVEMBm 13,457 15,381 15,107 1 ,058 1 ,9 9 17,299 16,608 15,554 97.3 15,379 96.2 15,7 3 98~ 
l¥.m:.J C1J..,.25QL.J..l,hl.§8~!h261) (15 ,869 Llli .. 2§~~_lgj) (17,395) (15,879 ) (29.4) (12,221 ) (97.1) (16,042) (100~ 

DAILY AVERAGE 
__ f.9R._~ ____ !.~ .. TI? __ !2,~---.!2,-1~_..l5...L~..L---=1:L5.L,6::..:6:.L5-----,1,"-,7.z.,=-67L.:6'----=:1_~:.::::6 ____ ~1:L51..:.,9~80~~100= • .:::.0 ____ ___=_15.u.!~600=_ __ _'9~7..!:.6~ __ ----'1~6~.0~1!:..<5'___~1~OO~.~2'__ 

Fig 11. Example listing of average daily traffic for all months in year, from "Permanent Traffic 
Recorders." (from Ref 3) 
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Fig 15. Example breakdown of vehicle types at specified stations, from 
''Manual Classification Counts. 1I (from Ref 3) 
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General 

CHAPTER 4. FUNCTIONAL REQUIREMENTS FOR PROJECT 123 
PAVEMENT DATA SYSTEM 

The pavement data system was to be developed and implemented as a 

specific objective of Project 123, as previously noted. This was explicit 

enough per se but the following basic questions had to be initially faced in 

the planning phase: 

(1) should the data system include the entire paved network, or only 

those portions designed by the Project 123 system, or 

(2) should only certain, selected evaluation segments within these 

portions be included? 

Planning, programming and budgeting would require data on the whole 

network. However, the availability of resources and the chance for imple-

mentation suggested that the second approach was most feasible. Moreover, The 

Planning and Survey Division (D-10) acquires a variety of data on the highway 

system for planning purposes. Any widespread collection of information on 

pavements alone would likely add little to this overall planning function, nor 

would it likely aid the evaluation of Project 123 models much more than could 

be done through evaluation segment selection. 

Nevertheless, a general requirement of the pavement data system was con-

sidered to be flexibility for expansion to include any number of additional 

portions of the network, the only constraint on this being the reSources for 

collecting and processing data. In this way, a particular district could 

collect widespread information on one or more specific data items (i.e., skid 

resistance, present serviceability index, etc.), with no change in use or 
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format of the data system, to aid in planning, programming or budgeting. 

The Flexible Pavement System (FPS) and the Rigid Pavement System (RPS) 

developed in Project 123 use a variety of physical and economic models in 

order to determine available pavement strategies (and identify the optimal 

strategy). These models in turn incorporate a large number of factors. Since 

one of the primary requirements for any data system is to provide a means for 

updating design and management techniques, it should include the factors in 

the models. 

Finally, a major requirement of the pavement data system should be that 

provision be made for accessing other data files, such as those previously 

described. It was pointed out in Chapter 2 that this can be accomplished 

by proper indexing, control, and coordination. 

Figure 17 is a schematic representation or functional format of the fore­

going overall requirements for a pavement data system. It points out that 

there is a supplier of data and a user of data, and in many cases this may be 

the same person, section, division or district. It also depicts in a general 

manner the operational requirements of the system. These and other functional 

requirements are discussed in more detail in the following sections. 

Specific Requirements 

The successful implementation of a pavement data system depends on prior 

consideration of several major requirements. These have already been dis­

cussed in a general sense but it is useful to consider them in a more specific 

manner. This may be done by firstly listing the classes in which they fit: 

(1) the existing lines or channels of communication in The Highway 

Department's administrative structure should be used to acquire 

and transmit data. This includes the use of any equipment or 

laboratories for testing purposes, 
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Fig 17. General functional format for a pavement data system. 
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(2) the data system should be implemented on a progressive or staged 

basis, including some trial or testing work, 

(3) some means should be established for determining the usefulness or 

value of the data system, during both the testing phase and the sub­

sequent operating state. 

Communication of Data 

The transmission or communication of data requires the following: 

(1) computer programs for processing input data, updating files with 

new, periodic data, processing output data requests, and retrieving 

data from the pavement data base and other data files, 

(2) availability of equipment (field testing devices such as the Dyna­

flect and Profilometer, laboratories and their apparatus, computer 

hardware facilities, etc.), 

(3) a delineation of the Highway Department's organizational structure, 

particularly as it relates to pavement management infonnation flow, 

(4) operational guides and sampling plans for field staff engaged in 

testing and forwarding raw data for editing and processing; 

(5) a description, for distribution, of the standard retrieval output 

reports available, 

(6) testing of any new channels of communication required for their 

feasibility, 

(7) absence of any constraints within the data system itself on the 

amounts of data that can be handled (aside, of course, from avail­

ability of manpower and testing facilities). 

The foregoing listing could, of course, be subdivided into many more 

specific items and this, in effect, must be done during the detailed devel­

opment and implementation of the data system. The actual form of the channels 



of communication needed to satisfy these requirements is subsequently 

discussed with regard to implementation. 

Progressive Implementation 
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It has been recognized in Project 123 that to wait for development and 

implementation of the "ultimate" system is unrealistic and delays the payoff 

from improvements. A progressive or staged implementation of the data system 

is more logical and useful and can incorporate improvements on a step wise 

basis. The requirements for such a staged implementation may be listed as 

follows: 

(1) selection of one or more short representative evaluation segments 

of each pavement section designed by the Project 123 system. Be­

cause annual construction programs are specific, choosing these 

evaluation segments will inherently provide an orderly annual 

addition to the total inventory covered by the data system. 

(2) output (retrieval) reports of an initial, finite, and standard form. 

The software development for retrieving data is a major task and it 

is not initially possible to foresee all possible correlations and 

analyses that may be performed on the data. Consequently, this 

development is of a continuing nature and may initially involve only 

relatively common statistical summary outputs. 

(3) the provision for adding new data fields in the future. Initially, 

only a limited number of data items may be included but it may be 

foreseen that additions will be needed in the future. For example, 

the use of layered, structural analyses for predicting stresses and 

strains must have reliable stiffness parameters. Since the stiffness 

of the asphalt layers varies greatly with temperature, several data 

fields relating to temperature measurements may be included in the 
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system. These may not be used immediately but can be if the need 

arises in the future. 

Determining the Usefulness of the System 

Unless some means are established for explicitly and continually evaluating 

the usefulness of the pavement data system, it could eventually become "static" 

in nature. It could continue to collect data of questionable value and neglect 

the additions of new, important data fields. To avoid this, the pavement data 

system can use the following standards of comparison, which were adopted for 

the Project 123 Design System (Ref 1): 

(1) operationality, 

(2) rationality, 

(3) acceptability, and 

(4) reviseability. 

The operational requirement is, of course, partially answered in the 

actual development and staged implementation of the system. It is also 

answered by trial use on several initial, evaluation segments, and by the 

costs and efforts involved (i.e., is it actually possible, as predicted, to 

make the tests and measurements, record the data, transmit and process them 

with existing district and headquarters staff and equipment?). 

The requirement of rationality may be apparently answered by considering 

in the system all those factors thought to influence pavement performance. 

However, sensitivity analyses are required to properly answer this question 

and these must, of course, be performed on data collected within the system 

(aside from testing the sensitivity of the design models themselves). Con­

sequently, rationality must be determined on a continuing basis by eliminating 

unimportant variables and adding new ones of possible importance. The actual 
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analyses and testing for sensitivity involves a major task within itself, 

including designed experiments, the selection of evaluation segments, varying 

intensity of data acquisition, etc. The design of the statistical experiments 

and the analyses are beyond the scope of this report but the latter aspects will 

subsequently be considered. 

The test of acceptability is partially answered when the system is 

operational and rational. But it must also be answered by feedback from the 

personnel involved, primarily field staff. While they might be able to meet 

operational requirements, they may not accept the program of testing and data 

acquisition for a variety of reasons, including a lack of understanding of its 

purpose, a commitment of apparently too large a number of resources, and so 

on. The system must also be acceptable from an administrative standpoint. 

For example, the operational and rationality requirements may be apparently 

satisfied but the costs of collecting and processing data have to be justified 

for administrative acceptance. 

Reviseabi1ity involves the requirement for adding or deleting data items 

as the need arises, for altering the output format of standard retrievals of 

data, for changing the sampling schedule when necessary, and so on. It was 

pointed out that to be rational, the system must eliminate or add data items 

on a continuing basis, depending upon their importance. The requirement for 

reviseabi1ity provides the mechanism for doing this. 
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CHAPTER 5. PlANNING AND INITIAL DEVELOPMENT OF THE 
PROJECT 123 PAVEMENT DATA SYSTEM 

Planned Operating State of the System 

The data system proposed would be "integrated" (Ref Fig 1), within the 

overall development and application scheme of Fig 2, to provide access to other 

data files (i.e., those that were outlined in Sections 3.1 and 3.2). The 

planned operating state of such an integrated, computer based system is 

schematically represented in Fig 18. This diagram is of a general nature and 

relatively self-explanatory. A more comprehensive, detailed operating state 

diagram could reflect the software development in terms of the actual output 

reports or analyses that are generated. 

Identification of Factors and Classification for Data Files 

Figure 3 has shown that the identification and classification of factors 

is one of the first major tasks to be done. These are essentially concurrent 

activities in that a wide variety of factors can first be identified, be grouped 

according to a trial classification, have new factors added or old ones deleted, 

have new classes set up or a whole new trial classification attempted, and so on. 

In other words, a number of cycles, with considerable trial and error, may be 

involved. 

This was certainly the case for the Project 123 data system because of 

the extremely large variety of possibly relevant factors that have to be 

considered for pavements. A starting point was the variables used in the 

Flexible Pavement System (FPS) program and the Rigid Pavement System (RPS) 

program. However, these do not contain the hundreds of variables that could 
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be involved and which could be incorporated into a data system. Most of these 

were initially identified but since not all of them could be practically 

incorporated, a certain number of key factors (those considered to be most 

important) were selected. 

This selection of key factors also required a number of cycles, with 

considerable questioning and care required in the final examination. The final 

set, therefore, reflects to some degree the judgment of the data system de­

signer(s). Most of the eliminated factors would likely only be considered in 

special research studies. Even among the key factors, some would be recorded 

less frequently and for only a small number of evaluation segments, depending 

upon the sampling plan and the availability of data collection and processing 

resources. 

A number of classification schemes were considered, along with the many 

variables. Table 2 shows the final classification scheme that was selected. 

It is in the form of various data files, similar in concept to the data files 

used by the Planning and Survey Division (D-lO). The identification numbers 

are also similar, with "123" used to relate to Project 123, and to provide 

sufficient open numbers for any D-IO increase of their current Road Inventory 

(RI) files. 

A listing of the actual factors in each of the data files of Table 2 is 

contained in Tables A-I to A-7 of Appendix A. The forms used have been adapted 

from similar practice by the Planning and Survey Division (D-lO). Details of 

the files and factors are discussed in the following sections. 

Master File (RI-123) 

The Master File essentially contains data on the initial as-built pave­

ment, primarily relating to the dimensions of the pavement structure, the ma­

terials used, and their costs.. It is, therefore, a file of initial information, 
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TABIE 2. CIASSIFlCATION SCHEME FOR PROJECT 123 PAVEMENT DATA FlIES 

File No. 

RI-123 . 

RI-123-0l 

RI-123-02 

RI-123-03 

RI-123-04 

RI-123-05 

RI-123-06 

File Name 

Master File 

Performance Data 
Sub File 

Structure Capacity 
Sub File 

Maintenance, Resur­
facing, and Seal Coats 
Sub File 

Envirorunenta 1 
Sub File 

Materials Data 
Sub File 

Traffic Data 
Sub File 

Remarks 

Contains as-built data on dimensions 
of pavement structure, construction 
and materials costs, etc. 

Contains periodic performance data 
on roughness, pavement deterioration, 
skid resistance, etc. 

Contains periodic structural capacity 
measurements for deflection. 

Contains periodic data on maintenance, 
resurfacing and seal coats types and 
costs. 

Contains periodic data on rainfall, 
temperature, moisture variations, 
freezing, etc. 

Contains as-built and periodic data 
on physical and chemical properties 
of pavement component materials . 

. Contains initial and periodic data 
on traffic volumes, truck percent­
ages, weights, etc., access to D-10 
traffic data file. 
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as contrasted to the sub files which contain the provision for future changes 

or additions and periodic data acquisition. 

The locational identifiers of the Master File, and all the sub files, 

correspond to that used by D-IO, thereby providing the means for accessing 

D-IO data files. Also, the pavement data system files provide for a be-

ginning and ending mile point for each evaluation segment, within a Texas 

Highway Department Section Number. This in effect allows the flexibility for 

variable length records within each section merely by changing the evaluation 

segment number and the mile indicator. Consequently, an entire contract or 

section length could be covered, or only a short, selected segment within it. 

The date of acquiring data, date of pavement completion, and date of the 

pavement being opened to traffic are all shown on separate items. This is 

simply because they can all be different and thus each can be singularly 

important. 

The dimension data items of the RI-123 file (both geometric and layer 

thicknesses for the pavement, median, and shoulders) are self-explanatory 

except where a code rather than a measurement unit is used. These codes are 

discussed later. 

The cost items in RI-123 are not as detailed as a contract unit break­

down. They reflect design system variables (i.e., FPS and RPS variables) and 

most of the actual data should be available from the D-IO files discussed in 

Chapter 3. 

The subgrade information is only general, to indicate soil type and 

whether or not lime treatment was used. It is assumed that an evaluation 

segment would normally only include one soil type (i.e., the segment would be 

uniform with regard to soil type, drainage conditions, cut or fill section, 

etc.). If several soil types need to be recorded, say where the segment covers 
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a whole contract or section, a "sub-segment" numbering, within the beginning 

and ending mile points, could be used. 

It has previously been pointed out that the major steps in developing a 

pavement data system are shown in Fig 3. The next two steps, following the 

ones already outlined, can be conveniently discussed with regard to the 

various data files. These involve the selection of measurement units or 

techniques for the various factors, plus the development of a format or 

coding scheme. 

The units shown beside each of the Master File factors in Table A-l 

(as well as those beside the sub file factors of Tables A-2 to A-7) are 

essentially self-explanatory in that they reflect current practice. Where 

any differences occur, these are not in measurement technique but are the 

results of input units required for the design system programs (FPS and RPS). 

Consequently, only simple conversions are required to or from other units, 

if desired. 

A number of factors in RI-123, and in the sub files, are in coded form 

for efficiency and convenience. The development of the appropriate codes is 

facilitated by the design of coding sheets for the factors in Tables A-l to 

A-7. While such design is a major task of arrangement, spacing, clarity, etc., 

a preliminary or draft set of coding sheets is contained in Tables B-1 to B-7 

of Appendix B. These correspond to the Table A-l to A-7 listing and one set­

up for direct keypunching from the sheet (as demonstrated schematically in 

Fig 18). The first two codes encountered in Table B-1, for "Update Class" 

and "Highway System," are adopted directly from the Planning and Survey Division 

(D-10) design of their data files. 

A listing of all the codes used is contained in Appendix C. Those that 

are the same as ones used by D-10, such as the two just referred to, are 
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noted but also listed for purposes of a complete set. These codes in Appendix 

C are designed to reflect all the major possible variations in each factor. 

Any that are not forseen at this time could be included by simply extending 

the coding numbers. Most of the codes for the Master File should be relatively 

self-explanatory, except perhaps for the one referring to the median. Any 

codes for other files that require explanations are discussed under the appro­

priate section. Tables A-I and B-1 show only a median width data item, without 

a separate item for whether or not a median in fact exists. This is handled 

by using zero for median width when there is no median, with a corresponding 

zero for the median type code. 

Finally, it may be noted that the coding sheets for the Master File, and 

for the sub files, in Appendix B use five space or ten space fields for each 

data item. Considerably less space and fewer punched cards could be used by 

having only the minimum field width for each data item. However, many pro­

grammers find such a spacing scheme far e.asier and less subject to mistakes. 

Consequently, because of this and because this data system is not expected to 

have massive amounts of data, it is considered that the 'wasting" of space in 

coding forms and extra punched cards is justified. Moreover, these extra 

spaces, especially at the ends of the coding sheets, could be used in the 

future for convenient addition of new data items. 

Performance Data Sub File (RI-123-0l) 

The Performance Data Sub File has been designed for periodic measurements 

of the pavement surface, in order to determine the level of service provided 

by the pavement. The most important of these performance indicators, in 

terms of present technology, are the Present Serviceability Index (PSI) and 
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the skid resistance. PSI is calculated from roughness, rutting, cracking, and 

patching data and is an estimate of the mean panel rating of a group of 

users, according to the concept developed at the AASHO Road Test (Ref 11). 

This estimate is determined by equations that have been presented in Ref 11 

and extensively discussed in the literature. The variables for the equation, 

as listed in Table A-2, are mean slope variance, cracking, patching, and rut 

depth. A modification of the original AASHO equations (12) has included a 

term for surface texture. Consequently, this variable has been added to the 

listing of Table A-2. 

A skid resistance data file has been devised by the Research Section of 

the Design Division (D-8R). Skid data from a number of districts are now 

being collected, coded, transferred to punched cards, and summarized in various 

periodic output reports. The RI-123-01 sub file has the same locationa1 

identifiers as the Master File and similarly provides control means for 

accessing the skid data file. Consequently, only summary data items relating 

to skid resistance are shown in Table A-2. 

The Performance Data Sub File also contains data items for panel ratings 

of the evaluation segment (items 25 to 33 of Table A-2). This is an example 

of data that may be collected only at infrequent intervals, perhaps only for 

special studies and only on certain selected evaluation segments. Neverthe­

less, the whole present serviceability concept has been built from and, of 

course, is fundamentally related to panel ratings. Therefore, panel rating 

data items are considered necessary for the sub file. 

The draft set of coding sheets for the RI-123-01 sub file is shown in 

Table B-2 of Appendix B. The items included are those listed in Table A-2. 

These coding sheets have been designed with the same considerations previously 

discussed for the Master File coding sheets. 
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Only one item of the RI-123-0l sub file is in coded form and this is 

termed "Lane and Wheel Path Designation." It is similarly used for the other 

sub files and since it provides an important flexibility for the whole data 

system some discussion of its purpose and use is warranted. Appendix C con­

tains a sketch explanation of the code and some examples. Basically, it 

permits data to be recorded for a specific wheel path in a specific lane 

and thereby provides a means for tying this data down to definite location 

if desired (i.e., roughness measurements, deflection tests, skid tests, etc.). 

Alternatively, if one only wishes to specify a particular lane (Without regard 

to wheel path), or the set of lanes in one direction of travel, or all the 

lanes without regard to direction, the coding scheme can provide for this, 

as shown in Appendix C. For example, traffic may be referenced only as a total 

(in both directions), or it may have a directional split, or it may be counted 

in specific lanes (i.e., on heavily travelled, urban freeways or arterials). 

Structure Capacity Sub File (RI-123-02) 

The sub file for Structure Capacity has also been designed for periodic 

measurements. While there are many ways in which the response of the pavement 

structure to load can be measured, the flexible pavement design system of 

Project 123 (FPS) uses Dynaflect measurement data. Consequently, RI-123-02 

has been set up primarily for "raw" Dynaflect data, with the assumption that 

other in situ structural measurements would be of a research or special study 

nature. 

The listing for the Dynaflect measurements (Table A-3) and the Coding 

Form (Table B-3) show provision for 15 stations within the evaluation segment. 

For each set-up of the Dynaflect, at a station, there are five sensors or 

geophones. This is shown by Item No. 15 of Table A-3, in code form with the 

label IGEOPH. 
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The station and geophone code format and the format of the coding sheet 

of Table B-3 follow the example of NCHRP Project 59 (Ref 11) very closely. In 

this work, Scrivner and Moore recommended 15 equally spaced stations for 

Dynaf1ect measurements per test section. 

There were two reasons for recording the Dynaf1ect data in IIraw" form, 

as in NCHRP Report 59: 

(1) the coding sheet can be set up for easy and direct transcribing of 

the measurements, say at the end of a day, 

(2) various types of calculations may be desired on the data. These 

can be written into the retrieval programs, with only the desired 

results presented as output. 

The structure capacity sub file also contains data items for structural 

parameters of the layers used in an elastic lin-layer" analysis (i.e., Poisson's 

ratio, ~ , and modulus of elasticity, E). These may only be estimated or 

determined from laboratory materials tests. But since the future development 

of Project 123 may include elastic layer analyses, the inclusion of ~ and E 

value data items is warranted. 

Maintenance, Resurfacing and Seal Coats 

Sub File (RI-123-03) 

This is a most important sub file as the data accumulated are not only 

necessary for modifying the design model per se but also for periodically 

lire-running" the design to update the original predictions. The data collected 

primarily relate to periodic costs incurred. Several aspects of these costs 

and other items in the sub file require further explanation. 

Firstly, as shown in the listing of Table A-4 and the coding form of 

Table B-4, maintenance costs can be recorded between specific dates. This may, 

of course, be done annually but the provision exists for subdividing into smaller 
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intervals of time, where maintenance activities may be more intense. It also 

provides for recording maintenance costs just up to the time of a resurfacing 

or seal coat and then beginning again with the intensity and costs of main-

tenance now at a reduced level. 

The items on Composite Labor Rate, Composite Equipment Rate and Number of 

o Days Temperature Stayed Below 32 F (Nos.16, 17, and 19, respectively, of 

Table A-4) come from the "maintenance mode 1" of NCHRP Report 42 (Ref 12). This 

model is currently being incorporated into the Rigid Pavement Design System 

(RPS) of Project 123. 

The Total Cost of Equipment per Lane Mile (No. 27 of Table A-4) is also 

in RPS and is used to reflect a "fixed" equipment cost for overlaying or seal 

coating that is relatively independent of the size of the project. In other 

words, it is a means of recognizing that in-place, unit costs will be greater 

for smaller jobs than for otherwise comparable larger jobs. 

Other variables in Tables A-4 and B-4 relate to traffic costs during 

overlaying and seal coating. This includes the various distances, numbers of 

vehicles delayed, and delay times. 

Finally, items relating to production rate of material or in-place com-

pacted density are included because of their effects on unit costs, i.e., a 

higher density requires more rolling, with resulting higher cost of con-

struction. 

Environment Sub File (RI-123-04) 

The purpose of this sub file is primarily for recording climatic data. 

It is also designed to include some general topographic and drainage in for-

mation, as well as temperature and moisture data through the pavement depth. 

The general data items for drainage, topography, and weather conditions 

at time of temperature recording, as shown in the listing of Table A-S and 
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the coding form of Table B-5, are in coded format. An explanation of the codes 

used for these items is given in Appendix C. 

The climatic data items (i.e., temperature, freezing, frost penetration, 

and rainfall) are in a form that is thought most suitable for checking or up­

dating models. There are, of course, many variations of the manner in which 

temperature data could be recorded. 

The items for temperature through the pavement depth included are primar­

ily of a research nature, and restricted to a few locations. However, if it 

is desired to check the estimated stiffness gradient (which depends upon the 

temperature gradient) through the pavement depth, then temperature data are 

necessary. 

Materials Data Sub File (RI-123-05) 

Any data file on pavement materials could be expanded quite easily to 

include several hundred items. RI-123-05, as shown in the Table A-6 listing, 

has been held to 122 items, although field space has been left to include 

several more, if desired. 

The sub file has been designed, as reflected by the coding forms of 

Table B-7, to include the following main categories of materials data: 

(1) subgrade, 

(2) subbase and subbase aggregates, 

(3) base and base aggregates, 

(4) portland cement concrete, 

(5) aggregates for portland cement and asphalt concretes, 

(6) steel for portland cement concrete, 

(7) hot mix asphalt concrete, 

(8) seal coats. 
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The subgrade category includes items for strength (i.e., Texas Triaxial 

Class), lime modification, swelling clay parameter, Atterberg limits, and 

density. A number of other items could have been included but the foregoing 

represent the ones on which data can be fairly easily acquired and which will 

be most useful to the design models. 

The variety of items for the other categories listed are for the most 

part of a "routine" nature and the necessary data are usually acquired during 

design and construction. Most are self-explanatory except perhaps for the 

fact that only three data fields for aggregate size are included, rather than 

the whole range of sieve sizes. The reason is that most design or analysis 

models usually consider one or two sizes as representative or "critical." 

Consequently, maximum size, percent passing No. 200, and percent passing No.4 

are used. These could easily be changed, if desired, to say percent passing 

No. 10 instead of No.4, and data could be recorded for that size. Space has 

also been left for one or two extra data fields beside each aggregate type for 

possible future inclusion of some other parameter. 

The number of items for the hot mix asphalt concrete is a bit more ex-

tensive than may appear necessary. However, because of the need for safe, 

durable, and stable surfaces, considerable research attention is usually di-

rected towards this material. Moreover, some apparently minor, within-speci-

fication, differences in component properties (i.e., viscosity range of the 

o asphalt cement at 140 F) can markedly affect the behavior and performance of 

the surface material. Consequently, while many of the items will only be re-

corded on certain selected evaluation segments, their inclusion in the data 

bank is thought to be important to an up-to-date materials technology portion 

of the overall pavement system. 



S6 

Traffic Sub File (RI-123-06) 

The Planning and Survey Division (D-10) collects a large amount of traf­

fic volume and load data. It is not expected that the pavement data system 

will require anything different from that collected, except perhaps in some 

future special research study. Consequently, while RI-123-06 is designated 

as a distinct part of the pavement data system, it will initially at least 

operate only by accessing D-10's data files. Because of this, coding forms 

are not required. However, a listing of several of the major data items 

needed for the design models has been included in Table A-7. It may be con­

sidered useful in the future to periodically retrieve such data from D-10 and 

store them separately in the pavement data system. 

Since D-10 has 188 classification stations, 154 continuous coverage 

stations and 21 loadometer stations, the acquisition of precise RI-123-06 

data depends upon the location of the particular evaluation segment. The 

initial establishment of these segments should therefore carefully consider 

traffic station location and take advantage where possible of these locations. 

Otherwise, the estimated traffic and load data for the particular evaluation 

segment may not be precise enough for checking or updating design models, and 

special counts may be required. 



CHAPTER 6. FURTHER DEVELOPMENT AND IMPLEMENTATION 

Sampling Plan and Guides 

The sampling plan, and the guides that go with it, comprise a major, 

forthcoming development task, although sampling and data acquisition were 

implicitly considered in designing the data files. Since the major amount of 

data will come from the district staffs, resources available must be carefully 

considered in selecting the number of evaluation segments and the intensity 

or frequency of sampling. Moreover, the initial sampling plan must be of a 

trial nature in one or more selected districts, to test its feasibility. 

Communication of Data 

Figure 19 is a general outline of the communication and data flow 

channels needed for the pavement data system. The district resident engineer 

and pavement design are shown separately, although in some cases they will 

coincide. 

Since the primary purpose of the data system is for checking and updating 

design models, the Research Section of the Design Division (D-8R) will have 

responsibility for its maintenance. The Automation Division (D-19) will 

handle data processing and storage. Figure 19 also shows the link needed 

between D-8R and the district pavement design. This cooperation and coordi­

nation is similar to that underway in the flexible pavement design system 

(FPS). 

Software Development 

Another major development task is that of uniting a variety of data 
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retrieval programs. There are a large number of possible types of retrieval 

that may be desired for analysis. As an example, Figs 20, 21, and 22 show 

sample retrieval runs from the system using fictitious data. While these 

show data as it would be directly stored in the system, other forms of output 

could include varying degrees of analysis and/or correlation. 

The retrieval programs needed will basically involve two types: 

(1) periodic outputs, primarily for trend analyses, 

(2) special outputs for special research analyses. 

For the second type of retrieval, the program generator being used in the 

Wisconsin Highway Network Data System (Ref 2) may be of some value. It 

avoids being dependent upon the availability of a programmer each time a 

retrieval is desired. 
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CHAPTER 7. SUMMARY AND RECOMMENDATIONS 

This report has described the planning and initial development of a 

pavement feedback data system, which is a part of Project 123, "A System 

Analysis of Pavement Design and Research Implementation." The principal 

points of the report may be summarized as follows: 

(1) The existing state of technology in the pavement field is imperfect 

and design and management models require upgrading on a continuing 

basis. This can best be accomplished by collecting feedback infor­

mation on pavements in service. 

(2) The general principles underlying the development of a data system 

are described in the report. These relate to its scope, to its 

integration with other functions and data files of the particular 

agency, and to general types of data systems available. In addition, 

the major phases in developing and implementing a data system have 

been described. 

(3) The Texas Highway Department currently acquires and processes a 

large amount of data on its highway network. Much of this is 

relevant to the pavement data system and examples are contained in 

the report. 

(4) The functional requirements for the pavement data system have been 

discussed in the report in terms of (1) acquisition and communi­

cation of data, (2) staged implementation, and (3) methods for 

determining the usefulness of the system. 

(5) The initial development of the pavement data system has been 
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described in detail in the report. The various factors in the 

system have been listed and categorized in the following data 

files: 

(i) Master File, 

(ii) Performance Data Sub File, 

(iii) Structure Capacity Sub File, 

(iv) Maintenance, Resurfacing, and Seal Coats Sub File, 

(v) Environment Sub File, 

(vi) Materials Data Sub File, and 

(vii) Traffic Data Sub File. 

Each file has been described in detail, including the coding of 

factors. Coding forms have been prepared, using groupings of 

various factors. These have also been described. 

(6) Further development needs and tIDp1ementation of the data system 

have been discussed briefly in the report. Several sets of 

example retrieval data have been presented to illustrate the soft­

ware development. 

The major recommendations derived from the work to date on the data 

system are that a sampling plan and guides should be prepared and that 

the software development should be continued, as discussed briefly in the 

report. Trial implementation should also be started using the pavement 

sections constructed using the Project 123 design system. In this way, 

assumptions of the sampling plan as to resources required for data acquisi­

tion and processing can be evaluated quickly and accurately. Similarly, 

payoffs from the research effort will be realized much earlier by following 
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the Project 123 principle of immediate implementation followed by progressive 

improvements. 
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APPENDIX A 

LISTINGS OF FACTORS IN PAVEMENT DATA SYSTEM 
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71 
APPENDIX A-l. FACTORS FOR RI l23/MASTER FILE 

Job Number File Name Storage Medium 

RI 123 
Master File 

Avg. No. Records Fields Characters How current Date 
Prepared 
1 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

1 5 

Remarks 
RI 123 Sheet 1, Sheet 2 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

1 1-5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class, Code 

3 11-15 5 DIST District No. 

4 16-20 5 CONTY County No. 

5 21-25 5 SYST2 Highway System, Code 

6 26-30 5 HWY Highway No. 

7 31-35 5 CONTL SHD Control No. 

8 36-40 5 SHD SHD Section No. 

g 41-45 5 IEVAL Evaluation Segment No. 

10 10 
Begin Mile Point of Evaluation 

46-55 3 BEGMI Segment 

11 56-65 10 3 ENDMI End Mile Point of Evaluation Segment 

12 1-5 5 NCARD Card No. 

13 6-15 10 IDATEI Date of Acquiring Inventory Data 

14 6-15 10 IDATE2 Date Pavement Completed 

15 26-35 10 IDATE3 Date Pavement Opened to Traffic 

16 36-41 5 KOC37 NlIDlber of Lanes 



72 TABLE A-I. (Continued) 

Job Number File Name Storage Med~um 

RI 123 Master File 

Avg. No. Records Fields Characters How current Date 
Prepared 
1 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

2 5 

Remarks 

RI 123 Sheet 2, Sheet 3 
-

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

17 41-45 5 lANEW Lane Width, ft. 

18 46-50 5 MEDW Median Width, ft. 

19 51-55 5 MEDTYP Median Type, Code 

20 56-60 5 I CONJT Contraction Joint Spacing, ft. 

21 61-65 5 EXPJT Expansion Joint Spacing, ft. 
Number of Transverse Joints per mile 

22 66-70 5 NJM for CRCP 

23 1-5 
I 

5 NCARD Card No. 

24 6-10 5 1 .pvTD As-Built Total Pavement Depth, In. 

25 11-15 5 ISURF As-Built Surface Type, Code 

26 16-20 5 I 1 SURFD As-Built Surface Depth, In. 

I 27 
As-Built Asphalt Binder Course 

21-25 5 1 BINDD Deoth. In. 
I 28 26-30 5 lBASE As-Built Base Type, Code 

29 31-35 5 1 BASED As-Built Base Depth, In. 

30 26-40 5 ISUBB As-Built Subbase Type, Code 

31 41-45 5 1 SUBBD As-Built Subbase Depth, In. 

I 



TABLE A-I. (Continued) 73 

Job Number File Name Storage Medium 

RI 123 Master File 

Avg. No. Records Fields Characters How current Date 
Prepared 
1 July 70 

File Sequence Prepared by Reviewed by 

DPS R(x;H 

Labels Record 
Source 

Retention Characteristics Page of 

3 5 

Remarks 

RI 123 Sheet 3, Sheet 4 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

32 46-55 10 ISUBGR Subgrade Soil jype (AASHO 
Classification 

33 56-60 5 SUBTRD Depth of Lime Treatment of Subgrade 

34 1-5 5 NCARD Card No. 

Total As-Built Pavement Cost 
.-

35 
per Lane-

6-15 10 2 TOTCOS Mile 

36 16-20 5 2 SYCOC Total As-Built Pavement Cost per Sq. 
Yd. 

37 21-25 5 2 TONCOS Total As-Built Cost of Surface and 
Binder per Ton 

38 26-30 5 2 CYCOS 
Total As-Built Cost of Surface per 
Compo Cu. Yd. 

39 31-35 5 2 BASEC 
Total As-Built Cost of Base per 
Compacted Cu. Yd. 

40 36-40 5 2 SUBBC 
Total As-Built Cost of Subbase per 
ComPo Cu. Yd. 

41 41-45 5 2 SUBTRC Total As-Built Cost of Subgrade 
Treatment per Sq. Yd. 

42 46-50 5 2 BARCOS Cost per )ound of 
and LOng. 

Bar Steel (Transv. 

43 51-55 5 2 TIECOS Cost per Pound of Tie Bar Steel 

44 56-60 5 2 WIREC Cost per Pound of Wire Mesh 
Reinforcp.ment 

45 61-65 5 2 SAWTC cos II per Foot of Transverse Sawing 
and or Sealin2: 

46 66-70 5 2 SAWLC 
Cost per Foot of 
and/or Sealin2: 

Longitudinal Sawing 



74 
TABLE A-l. (Continued) 

Job Number File Name Istorage Medl.um 

RI 123 Master File 

Avg. No. Records Fields Characters How current TDate 
Prepared 
1 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 
Labels Record 

Source 

Retention Characteristics Page of 

4 5 

Remarks 

RI 123 Sheet 5, Sheet 6 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pos. 

47 1-5 5 ~CARD Card No. 

48 6-10 5 ~ALVAL 
Material Salvage Value as a Percent of 
Original Cost 

49 11-20 10 2 ~QCOSl 
Initial Fixed Cost of Equip. per Lane-
Mile for Pouring Cone. Slab 

50 21-25 5 2 CO NCY C Cost per Cubic Yard of Concrete in 
Place 
Cost per Lane-Ml.le of Fl.nl.shed 

51 I 26-35 10 2 ~ONIMC Concrete 

~UBPRC 
Cost per Lane-Mile of SUbgrade 

52 36-45 10 2 Prepara,tion 

53 46-55 10 2 IEQCOS2 
Cost per Lane-Mile of Equip. for 
Constructin~ Subbase 

54 56-60 5 2 ~UBBCR 
Cost per Cu. Yd. of Compacted Subbase 
for Rigid Pvt. 

55 1-5 5 I 
~CARD Card No. 

56 6-10 5 INST Inner Shoulder Surface Type, Code 

57 I 11-15 5 1 ~INSD Inner Shoulder Surface Depth, Inches 

58 16-20 5 INBT Inner Shoulder Base Type, Code 

59 21-25 5 1 ~INBD Inner Shoulder Base Depth, Inches 

60 26-30 5 INSBT Inner Shoulder Subbase Type, Code 

61 31-35 5 1 ~INSBD Inner Shoulder Subbase Depth, Inches 



TABLE A-l. (Continued) 75 

Job Number File Name Storage Medium 

RI 123 Master File 

Avg. No. Records Fields Characters How current Date 
Prepared 
1 July 70 

File Sp.quence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

5 5 

Remarks 

RI 123 Sheet 6 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

62 36-40 5 lOUTST Outer Shoulder Surface Type, Code 

63 41-45 5 1 SOUTSD Outer Shoulder Surface Depth, In. 

64 46-50 5 lOUTBT Outer Shoulder Base Type, Code 

65 51-55 5 1 SOUTBD Outer Shoulder Base Depth, In. 

66 56-60 5 lOUTSB Outer Shoulder Subbase Type, Code 

67 61-65 5 1 SOUTSB Outer Shoulder Subbase Depth, In. 
t--



76 TABLE A-2. FACTORS FOR RI 123-01/PERFORMANCE DATA SUBFILE 

Job Number File Name RI 123-01 Storage Hedium 

Performance Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 

3 July 70 

File Sf'.quence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 1 of 3 

Remarks RI 123-01 Sheet 1, Sheet 2 (Part) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pos. 

1 1- 5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class, Code 

3 11-20 10 INDATE Time of Acauirin~ Inventory Data 

4 21-25 5 DIST District No. 

5 26-30 5 CONTY County No. 

6 31-35 5 CONTL SHD Control No. 

7 36-40 5 SHD SHD Section No. 

R 41-45 5 I EVAL Eva luation Segment No. 

9 46-55 10 3 BEGMI Begin Mile Point of Evaluation Segmen 

10 56-65 10 3 IENDMI End Mile Point of Evaluation Segment 

11 66-701 5 ILANE Lane and Wheel Path Designation, Code 

12 1-5 5 NCARD Card No. 
-

13 6-10 5 SLOPE Mean Slope Variance, sv 

14 11-15 5 METHOD Method of Obtaining Slope Variance Cp de 

15 16-20 5 CRACK Cracking, Sq. Ft. per 1000 Sq. Ft. 

16 21-2 5 . PATCH Patching, Sq. Ft. per 1000 Sq. Ft. 



APPENDIX A-2. (Continued) 77 

Job Number File Name RI 123-01 Storage Medium 

Performance Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
3 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 2 of 3 

Remarks RI 123-01 Sheet 2 (cont.) , Sheet 3 (Part) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pos. 

17 26-30 5 1 ~UT Mean Rut Depth, In. 

18 31-35 5 1 ~EXT Mean Pavement Texture 

19 36-40 5 1 IPs I Present Serviceability Index, Calc. 

20 41-45 5 ~TEMP Air Temperature at Time of Test, o F 

2l 46-50 5 ~SKID Number of Skid Tests 

22 51-55 5 ~KIDM Mean Skid No. 

23 56-60 5 ~KIDS Std. Dev. of Skid No. 

24 1-5 5 ~CARD Card No. 

25 6-10 5 1 IPSR Mean Panel Present Serviceability Rat ng 

26 11-15 5 ~PSR Number of People on Panel 

27 16-20 5 1 IPSRDEV Std. Dev. of Panel Rating 

28 2l-25 5 YESIS No. Accepted for Interstate System 

29 26-30 5 UNIS No. Undecided for Interstate System 

30 31-35 5 REJIS No. Rejected for Interstate System 



78 
TABLE A-2. (Continued) 

Job Number File Name RI 123-01 Storage Med~um 

Performance Data Sub file 

Avg. No. Records Fields Characters How current Date 
Prepared 

3 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 3 of 3 

Remarks RI 123-01 Sheet 3 (Cont. ) 

* Items 34-38 not listed on coding sheets 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

31 36-40 5 IYESSS No. Accepted for Secondary System 

32 41-45 5 IUNSS No. Undecided for Secondary System 

33 46- 50 5 IREJSS No. Rejected for Secondary System 

* 34 5 1 RIBPR Roughness Index by BPR Roughometer 

35 5 1 RISDP Roughness Index bv SD Profi1ometer 

36 5 1 IRlMAYS Roughness Index by Mays Meter 

37 5 IPCASUM Roughness Index bv PCA Meter (~ count 

38 5 IPCADEV Roughness Index by PCA Meter <ru2
) 



TABLE A-3. FACTORS FOR RI l23-02/STRUCTURE CAPACITY SUBFILE 79 

Job Number File Name RI 123-02 Storage Medium 

Structure Capacity Subfile 

-
Avg. No. Records Fields Characters How current Date 

Prepared 

14 Jul 1970 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

1 of 3 

Remarks RI 123-02 Sheet I, Sheet 2 (Part) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pas. 

1 1- 5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class, Code 

J 11-12 10 INDATE Time of Acquiring Inventory Data 

4 21-25 5 DIST District No. 

5 26-30 5 CONTY County No. 

6 31-35 5 CONTL SHD Control No. 

7 36-40 5 SHD SHD Section No. 

S 41-45 5 IEVAL Evaluation Segment No. 

9 46-55 10 3 BEGMI Begin Mile Point of Evaluation Segment 

10 56- 65 10 3 ENDMI End Mile Point of Evaluation Segment 

11 66-70 5 LANE Lane and Wheel Path Designation 

12 1- 5 5 NCARD Card No. 

13 6-10 5 ITEMP Air Temperature at Time of Tests, o F 
Pavement Surface Temperature at Time 

14 11-15 5 JTEMP 0 of Tests, F 

15 16-20 5 IGEOPF Geophone Code 

16 21-23 3 DYNSI Deflection at Station 1 milli-in. 



80 TABLE A-3. (Continued) 

Job Number File Name RI 123-02 Storage Heal-urn 

Structure Capacity Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
14 Ju1 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 2 of 3 

Remarks RI 123-02 Sheet 2 (cont.) , Sheet 3 (Poisson's Ratio, E Value) (Part) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

17 24-26 3 DYNS2 Deflection at Station 2, mi11i- in. 

18 27-29 3 DYNS3 Deflection at Station 3, milli-in. 

19 33-35 3 DYNS4 Deflection at Station 4, milli-in. 

20 33-35 3 DYNS5 . Deflection at Station 5, mi11i-in. 

n 36-38 3 DYNS6 Deflection at Station 6. milli-in. 

22 39-41 3 DYNS7 Deflection at Station 7, mi11i-in. 

23 42-44 3 DYNS8 Deflection at Station 8, mi11i-in. 

24 45-47 3 DYNS9 Deflection at Station 9, milli-in. 

25 48-50 3 DYNS11 Deflection at Station 10, mi11i-in. 

26 51- 53 3 iDYNS11 Deflection at Station 11, mi11i-in. 

27 54-56 3 iDYNS12 Deflection at Station 12, mi11i-in. 

28 57-59 3 IDYNS13 Deflection at Station 13, mi11i- in. 

29 60-62 3 IDYNS14 Deflection at Station 14, mi11i-in. 

30 63-65 3 iDYNS15 Deflection at Sta tion 15, mi11i- in. 

31 1-5 5 INCARD Card No. 

32 6-10 5 2 luSUBGR Poisson's Ratio for Subgrade 



81 
TABLE A-3. (Continued) 

Job Number File Name RI 123-02 Storage Med~um 

Structure Capacity Subfi1e 

Avg. No. Records Fields Characters How current Date 
Prepared 

14 Ju1 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 3 of 3 

Remarks RI 123-02 Sheet 3 (Cont. ) (Poisson's Ratio, E Value) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

33 11-15 5 2 USUBB Poisson's Ratio for Subbase 

34 16-20 5 2 IUBASE Poisson's Ratio for Base 

35 21-25 5 2 IUSURF Poisson's Ratio for Surface 

36 26-30 5 2 IUOVER Poisson's Ratio for Overlay 

37 31-40 10 ESUBGR E Value for Subgrade, psi 

38 41-50 10 ESUBB E Value of Subbase, psi 

39 51-60 10 EBASE E Value for Base, psi 

40 61-70 10 ESURF E Value for Surface, psi 

41 71-80 10 EOVER E Value for Overlay, psi 



TABLE A-4. 
82 

FACTORS FOR RI l23-03/MAINTENANCE, RESURFACING, AND SEAL 
COAT SUBFILE 

Job Number File Name RI 123-03 Storage Med~um 
Maintenance, Resurfacing, and 
Seal Coat Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
16 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

1 3 

Remarks 

Sheet 1 (Locational Identification), Sheet 2 (Maintenance) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

1 1-5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class. Code 

3 11-20 10 INDATE Time of Acquiring Inventory Data 

4 21-25 5 rJIST District No. 

5 26-30 5 ~NTY County No. 

6 31-35 5 ~NTL SHD Control No. 

7 36-40 5 ~HD SHD Section No. 

8 41-45 5 ~EVAL Evaluation Segment No. 

9 46-55 10 3 ~EGMI Begin Mile Point of Evaluation Segment 

10 56-65 10 3 ~NDMI End Mile Point of Evaluation Segment 

11 66-70 5 ruNE Lane and Wheel Path Designation, Code 

12 -p'-5 5 ~C'ARD Card No. 

ISMAIN of Maintenance Cost -15 I 10 Start Date 

14 16 ,.,.: 10 IEMAIN End Date of Maintenance Cost 
Total Maint. Cost for Pvt. and Shldr. 

15 26-35 10 2 COMA IN Incurred Between Dates 

36-40 5 2 COS LAB ~omposite Labor Rate Between Dates, 
per hr. 



TABLE A-4. (Continued) 83 

Job Number File Name RI 123-03 Storage Hedium 
Maintenance, Resurfacing, and 
Seal Coat Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 

16 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

2 3 

Remarks 

Sheet 2 (Maintenance), Sheet 3 (Overlays and Seal Coats) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pas. 

17 41-45 5 2 EO RATE Composite Equip. Rental Rate Between 
Dates, $ per hr. 

18 46-55 10 2 
Maint. MatI. Cost between Dates, 

COMAT $ per hr. 

19 56-60 5 NFREEZ 
No. of Days Temp. Stayed Below 32uF 
Between Dates 

20 1-5 5 ~CARD Card No. 

21 6-15 10 ICONST Start Date 

22 16-25 10 ICONEN· Completion Date 

23 26-30 5 NCONDA Number of Actual Construction Days 

24 31-35 5 IOVTYP Type of Overlay or Seal Coat, Code 

25 36-40 5 1 PVTHIC Thickness. in. 

26 41-45 5 2 PVCOSY Total Cost per Square Yard 

27 46-55 10 2 tEQCOS Total Cost of Equipment per lane-mile 

28 56-60 5 2 bVRATE 
Production Rate of Overlay Material, 
tons per hr. 

29 61-65 5 2 COSACY In-~lace Cost of Asphalt Concrete per 
cub~c vd 

30 66-75 10 2 COMPAC Compacted Density of Overlay, 
cub~c yd. 

tons per 



84 TABLE A-4. (Continued) 

Job Number File Name RI 123-03 Storage Medium 
Maintenance, Resurfacing, and 
Seal Coat Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
16 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

3 3 

Remarks 

Sheet 4 (Traffic Through Overlay Zone) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

31 1-5 5 ~CARD Card No. 

32 6-10 5 3 ~TSO 
Dist. over which Traffic is Slowed in 
Ov Dir miles 

33 11-15 5 3 p:>TSN Dist. over which Traffic is Slowed in 
Non-Ov Dir milp.s 

~DOZ 
Pist. Meas. along Detour around Ov. 

34 16-20 5 3 Zone. miles 

35 21-25 5 2 ~PDC 
No. of hrs. per day of Overlay or Seal 
Coat Constr. 

iNVEHO 
No. of Vehicles Arriving During hrs. 

36 26-30 5 of Constr 

NOLO 
No. of Open Lanes in Restricted Zone, 

37 31-35 5 Ov. Dir. 
No. of Open Lanes in Restricted Zone, 

38 36-40 5 NOLN Non-Ov. D ir • 

39 41-45 5 PVSO Vehicles Stopped by Road Equip. in Ov. 
Dir •• % 

PVSN 
Vehicles Stopped by Road Equip. in 

40 46-50 5 Non-Ov. Dir.. % 

41 56-55 5 2 DEQO 
Avg. Delay per Vehicle Stopped in 
Restricted Zone in Ov. Dir hours 

42 56-60 5 2 DEQN 
Avg. Delay per Vehicle stopped in 
Restricted Zone in Non-Ov. Dir., hours 

43 61-65 5 AAS 
Avg. Approach Speed to Overlay Zone, 
moh. 

44 66-70 5 ~SOD 
Avg. Speed Through Restricted Zone in 
IOv' Dir moh 
Avg. Speed Through Restricted Zone in 

45 71-75 5 ~SND Non-Ov. Dir •• moh. 



TABLE A-S. FACTORS FOR RI 123-04/ENVIRONMENT SUBFILE 85 

Job Number File Name RI 123-04 Storage Medium 

Envirorunent Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
17 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 
Labels Record 

Source 

Retention Characteristics Page of 

1 3 

Remarks 
Sheet 1 (Locationa1 Identification), Sheet 2 (Temperature, Frost and 
Rain Data) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

1 1-5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class, Code 

3 11-20 10 INDATE Time of Acquiring Inventory Data 

4 21-25 5 DIST District No. 

5 26-30 5 CONTY County No. 

6 31-35 5 CONTL SlID Control No. 

7 36-40 5 SlID SlID Section No. 

S 41-45 5 IEVAL Evaluation Segment No. 

9 46-55 10 3 BEGMI Begin Mile Point of Evaluation Segment 

10 56-65 10 3 ENDMI End Mile Point of Evaluation Segment 

11 66-70 5 IANE Lane and Wheel Path Designation, Code 

12 1-5 5 NCARD Card No. 

13 6-10 5 IDRAIN General Drainage Conditions, Code 

14 11-15 5 ITOPOG Topography, Code 
Begin Date of Temp., Frost or Rain 

15 21-30 10 IBEDA Data 

16 31-40 10 IENDA End Date of Temp., Frost or Rain Data 

17 41-45 5 MAXTEM Mean Max. Daily Temperature. of 



86 TABLE A-5. (Continued) 

Job Number File Name RI 123-04 Storage Medium 

Enviromnent Sub file 

Avg. No. Records Fields Characters How current Date 
Prepared 
17 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 
Labels Record 

Source 

Retention Characteristics Page of 

2 3 

Remarks Sheet 2 (Temperature, Frost and Rain Data), 

Sheet 3 (Temperature and Moisture Through Pavement Depth) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

18 46-50 5 MINTEM Mean Min. Daily Temperature, of 

19 51-55 5 1 FROST Mean Depth of Frost Pen. Below Pvt. 
Surf in 

20 56-60 5 INDEX Freezing Index, Degree-Days 

21 61-65 5 1 RAIN Total Rainfall, in. 

22 1-5 5 NCARD Card No. 

23 6-10 5 lAIR Air Temperature. of 

24 11-15 5 ISKY Weather Conditions, Code 

25 16-20 5 !WIND Wind Speed. mph. 

26 ~1-25 5 IS TEMP Pavement Surface 0 Temperature, F 

27 ~6-29 4 1 DEl Depth Below Surface. in. (Point 1) 

28 ~0-32 3 IT1 0 Temperature, F 

29 ~3-35 3 MOl Moisture Content, % 

30 ~6-39 4 1 bE2 Depth Below Surface, in (Point 2) 

31 ~0-42 3 IT2 0 Temperature, F 

32 ~3-45 3 ~2 Moisture Content, % 

33 46-49 4 1 PE3 Depth Below Surface, in. (Point 3) 

34 50-52 3 IT3 Temperature, ~ 



TABLE A-5. (Continued) 87 

Job Number File Name RI 123-04 Storage Medium 

Environment Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
17 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

3 3 

Remarks 

Sheet 3 (Temperature and Moisture Through Pavement Depth) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

35 53-55 3 M03 Moisture Content, % 

36 56-59 4 1 DE4 Depth Below Surface, in. (Point 4) 

37 60-62 3 IT4 0 Temperature, F 

38 63-65 3 M04 Moisture Content, % 

-



88 TABLE A-6. FACTORS FOR RI l23-05/MATERIALS DATA SUBFILE 

Job Number File Name RI 123-05 
Storage Medium 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
17 July 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

1 8 

Remarks 

Sheet 1 (Locational Identification), Sheet 2 (Subgrade) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pas. 

1 1-5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class, Code 

3 11-20 10 INDATE Time of Acquiring Inventory Data 

4 21-25 5 DIST District No. 

5 26-30 5 CONTY County No. 

6 31-35 5 CONTL SlID Control No. 

7 36-40 ~ SHD SlID Section No. 

S IEVAL Evaluation Segment No. 

9 46-55 10 3 BEGMI Begin Mile Point of Evaluation Segment 

10 56-65 10 3 ENDMI End Mile Point of Evaluation Segment 

11 I 66-70 5 lANE Lane and Wheel Path Designation, Code 

12 1-5 5 NCARD Card No. 

13 6-10 5 1 SGRIM Mean Lime Content, % 

14 11-15 5 1 SGRLSD Std. Dev. of Lime Content, % 

• 

15 16-20 5 SGKM Mean K Value, pci 

16 21-25 5 SGKSD Std. Dev. of K Value 



TABLE A-6. (Continued) 89 

Job Number File Name RI 123-05 Storage Medium 

Materials Data Sub file 

Avg. No. Records Fields Characters How current Date 
Prepared 
17 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page of 

2 8 

Remarks 

Sheet 2 (Subgrade). Sheet 3 (Subbase) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pos. 

17 26-30 5 1 SGRDEN Mean Compacted Density, lbs/cu. ft. 

18 31-35 5 1 SGRSD Std j Dev. of Compacted 
lbs Cll ft. 

Density, 

19 36-40 5 TTCSGR Texas Triaxial Class 

20 41-45 5 FFSG Friction Factor 

21 I. £. t:: 1'\ 5 PTWD Swelling Clay Parameter, P2 

22 51-55 5 BONE Swelling Clay Parameter, b1 

23 56-60 5 LIQLIM Liquid Limit, % 

24 61-65 5 PLIND Plasticity Index 

25 1-5 5 NCARD Card No. 

26 6-10 5 EF Erodability Factor 

27 11-15 5 FFSB Friction Factor 

28 16-20 5 TTCSBB Texas Triaxial Class 

29 21-25 5 1 SBBDEN Mean Compacted Density, lb./cu. ft. 

30 26-30 5 1 ISBBSD Std. Dev. of Compacted Density, lb./cll. ft. 

31 31-35 5 1 ISBBLM Mean Lime Content (field), % 

32 36-40 5 1 SBBLSD Std. Dev. of Lime Content (field), % 



90 TABLE A-6. (Continued) 

Job Number File Name 
RI 123-05 

Storage Medium 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
20 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 3 of 8 

Remarks Sheet 3 (cont. ) (Subbase), Sheet 4 (Base) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

33 41-45 5 1 SBBCM Mean Cement Content (field) , 10 

34 46-50 5 SBBCSD Std. Dev. of Cement Content (field) , 10 

35 51-55 5 SBBASP Asphalt Type for Treated Subbase, Code 

36 56-60 5 1 SBBAM Mean Residual Asphalt Content (field) , 

37 61-65 5 1 SBBASD Std. Dev. of Residual Aspha It Content 
(field) , % 

38 1-5 5 ~CARD Card No. 

39 6-10 5 TTCB Texas Triaxial Class 

40 11-15 5 1 BSDEN Mean Compacted Density, lb./cu. ft. 

41 16-20 5 1 ~SSD Std. Dev. of Compacted Density, lb. /cu ft. 

42 21-25 5 1 BSLM Mean Lime Content (field), 10 

43 26-30 5 1 BSLSD Std. Dev. of Lime Content, % 

44 31-35 5 1 HSCM Mean Cement Content (fie ld) , 10 

45 36-40 5 1 ~SCSD Std. Dev. of Cement Content (field), % 

46 41-45 5 BSASP Asphalt Type for Treated Base, Code 

47 46-50 5 1 BSAM Mean Residual Asphalt Content (field) , % 

48 51-55 5 1 BSASD Std. Dev. of Residual Asphalt Content 
~L.Le.LU), 10 



TABLE A-6. (Continued) 91 

Job Number File Name 
RI 123-05 

Storage Medium 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
20 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 4 of 8 

Remarks 
Sheet 5 (aggregates), Sheet 6 (concrete) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

49 1- 5 5 NCARD Card No. 

50 6-10 5 IBSAG Base Aggregate Type, Code 

51 11-15 5 2 BSAGS Maximum Size of Base Aggregate, in. 

52 16-20 5 BSA4 Percent of Base Aggregate Passing No.4 Sieve 
Percent of Base Aggregate Pass~ng 

53 21-25 5 BSA200 No. 200 Sieve 

54 36-40 5 IISBBAG Subbase Aggregate Type 

55 41-45 5 2 SBBAGS Maximum Size of Aggregate, in. 

56 46-50 5 SBA4 Percent of Aggregate Passing No. 4 Sie e 

57 51-65 5 SBA200 Percent of Aggregate Passing No. 200 S eve 

58 1-5 5 ~CARD Card No. 

59 6-10 5 ~CONC Concrete Type, Code 

60 11-15 5 ~D No. of Days at which Strength was Meas red 

61 16-20 5 SX Mean Value of Flexural Strength, psi 

62 21-25 5 SXSD Std. Dev. of Flexural Strength, psi 

63 26-30 5 k;CSM Mean Value of Compressive Strength, lb 

64 31-35 5 k;CSSD Std. Dev. of Compressive Strength, lbs 



TABLE A-6. (Continued) 

92 

Job Number File Name RI 123-05 Storage Medium 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
20 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 
Labels Record 

Source 

Retention Characteristics Page 5 of 8 

Remarks Sheet 6 (concrete), Sheet 7 (Asphalt or Concrete Aggregates) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

65 36-45 10 ECONC Modulus of Elasticity-28 Days, psi 

66 46-50 5 CONWT Weight, lb./cu. ft. 

67 51- 55 5 CONTS Tensile Strength, psi 

68 56-60 5 IADMIX Admixture Type, Code 

69 61- 65 5 1 CEMCON Cement Content, % 

70 66-70 5 ICEM Cement Type, Code 

71 1- 5 5 ~CARD Card No. 

72 6-10 5 IAORC Type Referred to (HMAC or PCC) 

73 11-15 5 IFILL Mineral Filler Type, Code 

74 16-20 5 ICAG Coarse Aggregate Type, Code 

75 21-25 5 2 ~AGS Maximum Size, in. 

76 26-30 5 ~AG4 Percent Passing No. 4 Sieve 

77 31-35 5 CAG200 Percent Passing No. 200 Sieve 

78 41-45 5 ~FAG Fine Aggregate Type 

79 46-50 5 2 FAGS Maxinrum Size, in. 

80 51-55 5 fAG4 Percent Passing No. 4 Sieve 



93 
TABLE A-6. (Continued) 

Job Number File Name Storage Hed~um 
RI 123-05 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 
20 Ju1 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 6 of 8 

Remarks 
Sheet 7 (cont. ) (Asphalt or Concrete Aggregates), Sheet 8 (Steel) , 
Sheet 9 (HMAC (I) ) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

81 56-60 5 FAG200 Percent Passing No. 200 Sieve 

82 1- 5 5 NCARD Card No. 

83 6-10 5 ~BARS Bar Steel Type, Code 

84 11-15 5 ~WIRE Wire Mesh Steel Type, Code 

85 16-25 10 ~lPLONG Longitudinal Bars 

86 26-35 10 ~PTRAN Transverse Bars 

87 36-45 10 ~PTIE Tie-Bars 

88 46-55 10 ~IWIRE Wire Mesh 

89 1 ~ 5 ~CARD Card No. 

90 6-10 5 ~HMAC HMAC Type, Code 

91 11-15 5 2 iHMRATE Production Rate, tons/hr. 

92 16-20 5 2 ~M Mean In-Place Compacted Density, tons/ u.yd. 

HM:nSD 
Std. Dev. of In-Place Compacted 

93 21-25 5 1 Densitv. tons/cu. vd. 

94 26-30 5 1 rtIMvM Mean In-Place Voids Content, % 

95 31-35 5 1 IHMvSD Std. Dev. of In-Place Voids Content,% 



94 TABLE A-6. (Continued) 

Job Number File Name 
RI 123-05 

Storage Medium 

Materials Data Subfile 
.. 

Avg. No. Records Fields Characters How current Date 
Prepared 
20 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 7 of 8 

Remarks Sheet 9 (HMAC(I)) (cont.), Sheet 10 (HMAC(II)) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

Pos. 

96 36-40 5 1 HVMAM Mean In-Place VMA, % 

97 41-45 5 1 HVMASD Std. Dev. of In-Place VMA, 1'0 

98 46-50 5 1 HSTABM Marshall Stability (Design), lbs. 

99 51-55 5 HSTABS Marshall Stability (Field) , lbs. 

100 56-60 5 HFLOWD Marshall Flow Value (Design), Ibs. 

101 61-65 5 HFLOWF Marshall Flow Value (Field) , lbs. 

102 66-70 5 IMARSH Compaction, Code 

103 1-5 5 NCARD Card No. 

104 6-10 5 1 HACD Asphalt Content (Design), % 

105 11-15 5 1 HACF Mean Asphalt Content (Field) , % 

106 16-20 5 HACSD Std. Dev. of Asphalt Content (field),'7c 
Penetration of Original Asphalt 

107 21-25 5 ACOPEN Cement at 77 0 F, mm. 
Penetratl.On of Oven-Aged -Asphalt 

108 26-30 5 ACAPEN 0 Cement at 77 F, rnm. 
Viscosity of Original Aspl1a-rt 

109 31-35 5 AOV77 0 Cement at 77 F, C.P. 
Viscosity of Oven-Aged Asphalt 

110 36-40 5 AAV77 
0 Cement at 77 F. C.P. 

III 41-45 5 AOV140 
Viscosity of Original Asphalt 
Cement at 1400 F. Poise 



TABLE A-6. (Continued) 95 

Job Nwnber File Name RI 123-05 Storage Medium 

Materials Data Subfile 

Avg. No. Records Fields Characters How current Date 
Prepared 

17 Ju1 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 8 of 8 

Remarks Sheet 10 (cont.) (HMAC(II)), 'Sheet 11 (Seal Coats) 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

112 46-50 5 AAV140 
Viscosity of Oven~Aged Asphalt 

0 Cement at 140 F, Poise 

113 51-55 5 AOV275 
Viscosity of Original Asphalt Cement 
at 275 0 FStokes 
Viscosl.ty ot Qven-Aged Asphalt 

114 56-60 5 AAV275 
0 Cement at 275 F, Stokes 

Uuctl.11t:y or ,url.gl.nal Aspnalt 
115 61- 65 5 AOD77 

0 Cement at 77 F, cm. . 

116 1-5 5 fJ'CARD Card No. 

117 6-10 5 IIASEAL Asphalt Type, Code 

118 11-15 5 1 ~ALSY Asphalt Rate, gals ./sq. yd. 

119 16-20 5 1 ~GALSY Residual Asphalt Content, Ga1s./sq. yd 

120 21-25 5 IISCAG Aggregate Type, Code 

121 26-30 5 2 ~CAGS Maximum Size of Aggregate, in. 

122 31-35 5 ~CAGR Aggregate Rate, 1bs ./sq. yd. 



96 
TABLE A-7. FACTORS FOR RI l23-06/TRAFFIC SUBFILE 

Job Number File Name RI 123-06 Storage Med~um 

Traffic Sub file 

Avg. No. Records Fields Characters How current Date 
Prepared 
13 Jul 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels Record 
Source 

Retention Characteristics Page 1 of 2 

Remarks 

Item From No. of Field 
No. To Size Dec. Char. Label Item Name 

POSe 

1 1-5 5 NCARD Card No. 

2 6-10 5 IUPCL Update Class 

3 11-20 10 INDATE Time of Acquiring Inventory Data 

4 21-25 5 DIST District No. 

5 26-30 5 CONTY County No. 

6 31-35 5 CONTL SHD Control No. 

7 36-40 5 SHD SHD Section No. 

B 41-45 5 I EVAL Evaluation Segment No . 

9 . 46- 55 10 3 BEGMI Begin Mile Point of Evaluation Segment 

10 56-65 10 3 ENDMI End Mile Point of Evaluation Segment 

11 66-70 5 LANE Lane and Wheel Path Designation 

12 NOWADT Current ADT at Time of Acquiring Inv. Data 

13 TRUCKS Percent Trucks in ADT 

14 NAXLES Number of Axle Load Groups 

15 NRANGE Range of Axle Loads 



TABLE A-7. (CQntinued) 97 

JDb Number File Name RI 123-06 StQrage Meal.um 

Traffic Subfile 

Avg. ND. RecQrds Fields Characters HQW current Date 
Prepared 

13 Ju1 70 

File Sequence Prepared by Reviewed by 

DPS RCGH 

Labels RecDrd 
SQurce 

RetentiDn Characteristics Page 2 .of 2 

Remarks CQntinued 

Item FrDm ND • .of Field 
ND. TD Size Dec. Char. Label Item Name 

PDS. 

16 ~TOTAX TDta1 ND. .of Axle App1icatiQns Since 

PreviQus Time .of Acquiring InventQry 

Data 
17 NQ. .of NTOTAX in Axle LQad GrDup 1 

NQ. .of NTOTAX in Axle LQad GrQUP ; 
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APPENDIX B 

CODING FORMS FOR PAVEMENT DATA SYSTEM 



!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"#$%!&'()!*)&+',)%!'-!$-.)-.$/-'++0!1+'-2!&'()!$-!.#)!/*$($-'+3!

44!5"6!7$1*'*0!8$($.$9'.$/-!")':!



RI 123 TEXAS HIGHWAY DEPARTMENT 

Sheet 1 Pavement Data System 

TABLE B-l. DRAFT CODING SHEET FOR RI 123/MASTER FILE 

I I LOCATIONAL IDENTIFICATION 

0'" 
o· o"'v ~ o"'v ov 

0'" cP ~ov • ~ov ~ov 

cP ~' o· ~'" 0'Y ~'" f!~ ov'" ~ o· ~"'~ ~ "'~ 
e;,' o· ~.;c;> 0'" 

..;:;.. • ",'" C:i 
'l;c;> ~ o· o· . o~ .o~ +'Y o~ .",'" o~ 

v--';; . "ov 
~ ov'" o· ~ 

4-'1;'; ~'I;'; 
ov'Y ov'Y .... +'Y ov'V 

~ OV'" ",'Y OV.; o~ "," v'l; Iy~ 'l;ov 
~o ..... v'l; 

",0 
c.; ","0 ..... 0.)' • c;>OV v~ .~ ;<;' C:i ;V -o'b- ~Iy~ ~~ "9 .::.'b- ~ .::.'b-v'l; ~~ <y'Y vO ~'Y 

~ 4.1'::' ~ ~ 

I i 
; 

i I 
I , 

I , I I I I 
I I i 

\ 

I 
i I I 

! 

I 
I I 

I ! III I 

I , I 

I \ ! i ! I j I , 
I 

I 
I , 

iii i I ; I , 

I I ! II ! i ! ; , 
\ 

I i I I I I ! I I ' 
i I 

I I 

I 

I t 
III I I 

i \ 1 

I I I 
I I i ! 

I I I i I I 



RI 123 

Sheet 2 

o· 
~ 

",0 
0~ 

/'Day Mo. 

I I , 

I 

TABLE B-1. (Continued) 

I I DATES GEOMETRIC DIMENSIONS I JOINTS 

tU° 
tU(,., (,., 

~Ili tUtU 
tUo(.; ~ 

~ ~-...; ~' (,.,~ ....,,<:- 0<S' ...." 40'..,,<:-

....,,'" CJ 
tU~ ~" ,,"Y "P c>2' (,.,~ <:-(,., tU(,., ~Q" ~ 

'b-<;' ~Q" ~. ~ ~" "V~ ~tU 'V tU(,., ~Ili 'btU • <:-(,., ~ c.; 
ox" "'..; ~Ili ox" cP 0"" 

<:-(,., ~<;' & 
0 ~~ ~Ili ~' ) 0"Y <\.'" ~ 

",tU <:-0(.; 
",tU IV'" ~, 

00(.; tU' ~ ) ~ x,,0 
"V~ 4,tU ~ 0(.; ~"Y <\...;Q" ....,,0 0<:- 0 tU 

"y<:- "V~ ~v ~...."o • ~<:-
,,(,., ~"Y tU"'..,,-"'; 

• ~<:- "'~ ~<;' # ~ 

yr/nay Yr/nay Yr/ <:-tU 0"" 0"" ~(,., +Q" ~ tU'" 
Mo. Mo. '\,>~ ~ ~Ili 00 ~ ~ 

I I I , 
I , 

II I i 
I 

i ' t 

I 
I ! 
: I I I I 

I 

I 
I i I 

I I i I 
! I ! I ! 

I 

I i ' I I I 

i 
I Ii; I 
I 

I 

I 

I I 
I i 

I 
I 

I i 
I I I 

I 

,..... 
o 
N 



RI 123 

Sheet 3 TABLE B-1. (Continued) 

LAYER DEPTH AND TYPE SUBGRADE I 

i I 

I 

I I 
I I , 

I 

! i i II 

I 
i j I 

II , ! 
I 

I I ! 
, I 

! I i 
I 

I 
I I 

I 

'I 
,.... 
0 
w I 



R1 123 

Sheet 4 TABLE B-1. (Continued) 

I I COSTS (I) 

I 



RI. 123 

Sheet 5 TABLE B-1. (Continued) 

COSTS (II) 

..... 
o 
VI 



RI 123 

Sheet 6 

INNER 

1lI<Ii> 

(J' 
'/::,1lI ..... ~ 1lI'b 

cP '/::,1lI (J' 
x;." ......... 

Ill" ~<.; c.,o 
~q, <ylll x;.' Ill' 

o' "Ill 
~<.; 

~ "Ill 
f<,,'b' 

~4, <ylll <li>1lI 

","t> f<,,'b' :sJ'b' § 'bill 'bill 
CJ'b' 

§ C; </:;!'b' 
~ 

C; </:;!'b' c; 

I 

f0- r-

.... 

TABLE B-1. (Continued) 

SHOUlDERS 

OUTER 

1lI<Ii> 
1lI'b 

'/::,1lI (J' % ..... ~ '/::,1lI (J' 
c.P cP ..... ~ 

'/::,1lI (J'- V 
x;.'1 eo' e." :<,,' /; .' ~' .¢lq, 9,<'; 

~4,q, 9,<'; ~q, 9, <ylll e.' ~ <ylll <ylll q, 'V 
<li>1lI "Ill "Ill ~4, ~ <li>1lI 'bill 

:sJ'b' f<,,'b' 
<y !lI' !lI' 

f<,,'b' 'bill III -:0"'" -:0"'" ~ ¢-'" ¢-'" </:;!'b' </:;!'b'<Ii> c.p c;¢-c; C; C; 

I 

, 

I 

I 

1lI'b 

(J' 
..... ~ 

1 
I 

i 

..... 
o 
0'> 



RI 123-01 TEXAS HIGHWAY DEPARTMENT 

Sheet 1 Pavement Data System 

TABLE B-2. DRAFT CODING SHEET FOR RI 123-01/PERFORMANCE DATA SUBFILE 

I LOCATIONAL IDENTIFICATION 



RI 123-01 

Sheet 2 TABLE B-2. (Continued) 

PRESENT SERVICEABILITY INDEX SKID 



RI 123-01 

Sheet 3 

I I PANEL RATINGS 

~ .~4J 
~~ 

,<-"Y 

~'<- .,..,,-c-. ~ ~~ 

ro~ ~'<- o~ ~ 
-<,~ ~ ':'Y~ ~~ 
~ ~ 

':'Y .,..,,'<- ~O orr", 
~~ ~'\, ~ . ~~ ~ orr", ~. ~o. 

~o ~ "ru ~-<, 
<y~ .,..,,~ 

-<,0. ~~~-..y ::to 0.. ~ro ~" v~ ~cf7 # C-.)'Q 4,: ~~~ 

, 

TABLE B-2. (Continued) 

PANEL ACCEPTANCES 

FOR INTERSTATE SYSTEM FOR SECONDARY 

~o. 
.,..,,0 

~ro ~" 
~o 4,: ~~o ~o 

SYSTEM 

I I I 

I 

I 

...... 
o 
\D 



RI 123-02 TEXAS HIGHWAY DEPARTMENT 

Sheet 1 Pavement Data System 

TABLE B-3. DRAFT CODING SHEET FOR RI 123-02/STRUCTURE CAPACITY SUBFILE 

LOCATIONAL IDENTIFICATION 

~4; 
-<,.>.,; 

>.,; 
ory ~ 'V'b- o· ~h ~c; -V'b- ~ 

~'V 'V 'V o 'V ~'b-
ory e. ..,,~ e.~ 'V e.~ ~ 'be. 

e. 'V0 o· ~o· ~o ~~ •• ~O ~~ ....,,~ e.~ o· ~ ~e. e. ~e. 
.....,,'b- ~~ .;;:. 0""'" 

~ ..,,~ ~ ~~ 

(, (j'V 
o· 'V~ 

....,,0 o~ ~ ....,,0 • ....."e. o~ J>...."o 
o· "Y .;;:. (j'V 'V"Y +'Y 'V "Y 'b- 'b-'V .;;:. 

<>#,~~;l/ 
...." 'V~ o~ ~e. ....,,~ 'b-'V 

J>~.§'. ~e.. 4;~ 
-<,.0- 'V-<,. C; ..::r'b- e.4; ....."..::1 

(,'b- ...."q, ,::r~ 
4~ ~~ ~ ~ 4.'b- % 'b- "y'b- q,'Y 

--V (,0 414. % . 414. --Vfb 

! 

I I 
I 

i 

,.... ,.... 
o 



RI 123-02 

Sheet 2 TABLE B-3. (Continued) 

...... 

...... 

...... 



RI 123-02 

Sheet 3 

I POISSON'S RATIO 

o· o'b ~ ~'b v'b ~'l14, .c"o 
.c,,1{; 

~'b 
-:o~ -:01{; ryl{; 'b.c" v'l1 c,v .§> ~'l1 v.c" ().$. Cj Cj 

TABLE B-3. (Continued) 

l 

o'b 9J'b 
.c,,1{; -:o'l1 

-:o~ .§> 
C,v Cj 

E VALUE, PSI 

~'b 
~'l1 

v'b ~ 
ry'l1 ~'l1 

.§ 'b.c" 
C, ().$. 

...... 

...... 
N 



RI 123-03 

Sheet 1 

TABLE B-4. 

TEXAS HIGHWAY DEPARTMENT 

Pavement Data System 

DRAFT CODING SHEET FOR RI 123-03/MAINTENANCE, RESURFACING, AND SEAL COAT 
SUBFILE. 

...... 

...... 
w 



RI 123-03 

Sheet 2 TABLE B-4. (Continued) 

MAINTENANCE I 



RI 123-03 

Sheet 3 TABLE B-4. (Continued) 

OVERLAYS AND SEAL COATS 

...... 

...... 
VI 



RI 123-03 

Sheet 4 TABLE B-4. (Continued) 

I TRAFFIC THROUGH OVERLAY ZONE 



RI 123-04 TEXAS HIGHWAY DEPARTMENT 

Sheet 1 Pavement Data System 

TABLE B-5. DRAFT CODING SHEET FOR RI 123-04/ENVIRONMENT SUBFILE 

I LOCATIONAL IDENTIFICATION 

-f- -

:JJI 
I 

I 

i I 



RI 123-04 

Sheet 2 TABLE B-S. (Continued) 

TEMPERATURE, FROST, 



RI 123-04 

Sheet 3 TABLE B-S. (Continued) 

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

'" 



RI 123-05 TEXAS HIGHWAY DEPARTMENT 

Sheet 1 Pavement Data System 

TABLE B-6. DRAFT CODING SHEET FOR RI 123-05/MATERIALS DATA SUBFILE. 

I LOCATIONAL IDENTIFICATION 

1 i 

I 

I 

...... 
N 
o 



RI 123-05 

Sheet 2 

I 

0\0 
ov' 

'l/~ 
~(j 

0\0 00 

~ov .~'l/ v'y 
~ 

ov'l/ y"Y 

0'<" 
'l/' O~ '\.v C; 

~~ 
o· IZ1 4· 4· 
~ "yl$', '<:)'l/ + '<:)'l/ 

-<,'0 'Y. 'II-~ 
'II-~ '0. '0. 

0'11- +'li ~'C ~ ~'C 

TABLE B-6. (Continued) 

SUBGRADE 

f<,.'<- ov"\ • 
"v. <Q'y 

~ ~'\. ~f!). '<:)'l/ "O'\. 
'\; 0- ~. ~. 

.ov 
ov'li ov'l/ ov'l/ 

.;:,'l/ v <Q<Q ~'l/ 
<Q'Y. ~'II- ~'l/ 

~ 'l/~ o~ '\.'11- ~'II- -<,'b' 
~ ~ C; 0 ~'II- ~'II- 0\0 

~+ 'l/'O 0'<" 
'\. -<, 

'y'll- ovO '11-"\ '\.'11-"\ • ov' 
0 (j • .'11-+ 'll-v 0~ .~"Y ~v 4. '<"ov ~ 0 • ov"\ 'l/ «¢-"Y 

• o~ 'y<;f?o .~4J 
y"Y 

.v"Y / ~~. .... '0 C; '0. \v ~<Q ov"Y ""'\. '\."Y ov"Y 

'II-~ ~(j <Q. ",'l/iJ 'yv ~'l/ 'l/'\. .~ 'll-
ro 

+'11 ~ ~-<, C:) ~~ y"Y ~~ . 

I 

'l/+ 
~ -<.;; 

I ! 

I 

,..... 
N ,..... 



RI 123-05 

Sheet 3 

I 

TABLE B-6. (Continued) 

SUBBASE 

...... 
N 
N 



RI 123-05 

Sheet 4 

I 

I , 

TABLE B-6. (Continued) 

BASE 

II 

,..... 
N 
W 



RI 123-05 

Sheet 5 TABLE B-6. (Continued) 

BASE AGGREGATES 



RI 123-05 

Sheet 6 

I 

I 

TABLE B-6. (Continued) 

CONCRETE 

I 

,..... 
N 
VI 



RI 123-05 

Sheet 7 TABLE B-6. (Continued) 

ASPHALT OR PORTLAND CEMENT CONCRETE AGGREGATES 

I Coarse Aggregate I Fine Aggrega te 



RI 123-05 

Sheet 8 TABLE B-6. (Continued) 

STEEL 

Strength, psi 



R1 123-05 

Sheet 9 TABLE B-6. (Continued) 

I HMAC (I) 

1 

I I 

I 

H+,H+~+H~4+H+H+~+H+H~~W+H-L~ 
H-I-H--I--+--I--l-I-+-L -+-+-++-+~ L I-+-+-+-I--+--I...J........I.. 



RI 123-05 

Sheet 10 TABLE B-6. (Continued) 

HMAC (II) 



RI 123-05 

Sheet 11 TABLE B-6. (Continued) ,..... 
w 
o 



APPENDIX C 

CODES FOR PAVEMENT DATA SYSTEM 
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EXPLANATION OF LANE AND WHEEL PATH DESIGNATION CODES 

The data field for the lane and wheel path designation consists of five 

spaces. When properly filled in, these items will correctly identify the 

particular wheel path and lane and the total number of lanes. Alternatively, 

as shown in the examples, the data can refer to all the lanes in general, if 

desired. 

To understand the code, one must consider the relation of the diagram 

to the actual segment of highway being evaluated. The operator must be cer­

tain to orient himself on the chart with reference to the numbering of mile­

points, which increase toward the top of the sheet. In some cases the operator 

might be facing in the direction of decreasing mileage; thus, he should imagine 

his car to be heading in the direction of the leftmost arrow, toward the bottom 

of the sheet. 

Note that the lanes are numbered sequentially from RIGHT to LEFT. Within 

each lane, the wheel paths are numbered 1 and 2, also from RIGHT to LEFT. 

The actual number placement within the lane and wheel path designation 

data field may be seen on the accompanying diagram. 

133 
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1 

2 

3 

4 

5 

Decreasing 
Mileage 
or Stations 

~\~I3 

I ~13 

II 

II 

II 

LANE AND WHEEL PATH DESIGNATION 

Travel Lanes - Both Directions 
(Median Not Shown) 

-
I 

2 Lanes 

4 Lanes 

6#+ 
a Lones 

I 

Etc. 8 7 6 5 4 3 2 I 

Etc 2 I 2 12 12 1 2 1 

f I 
WhHI 
Po1tI 

---
0 6 I ... 6 Lanes Total 

3rd Lane 

Wheel Path No. 2 

0 6 I .. 6 Lanes Total 

3rd Lane 

Inc 
Mil 
or 

... 

.. 

No Wheel Path Designated 

R [ .. Data Refers to All Lanes 
Mileage Direction 

reasing 
eage 
Stations 

Lane Numbers 

Wheel Path 
Numbers 

(refers to 
entire lane) 

in Increasing 

~"'-----Data Refers to All Lanes in Decreasing 
~--~--~--~----~~ Mileage Direction 
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PAVEMENT DATA SYSTEM 

UPDATE CLASS 
1. Delete 
2. Add 
3. Change 

HIGHWAY SYSTEM 
01. U. S. Highway 
02. State Highway 
03. State Loop or Spur 
04. Park Roads 
05. Farm or Ranch to Market 
06. U. S. Alternate 

CODE INDEX 

SUBBASE TYPE 
O. No Subbase 
1. Granular, Untreated 
2. Portland Cement Treated 
3. Asphalt Treated 
4. Lime Treated 

SUBGRADE SOIL TYPE 

(AASHO Classification Numbers Used) 

07. State Alternate or Temporary Route METHOD OF OBTAINING SLOPE VARIANCE 
08. Interstate Highway 
09. Farm or Ranch to Market Spur 
00. U. S. Highway Spur 

MEDIAN TYPE 
O. No Median 
1. Depressed-Paved 
2. Raised-Paved 
3. Raised-Paved, No Curb 
4. Raised-Grassed, Curb 
5. Raised-Grassed, No Curb 
6. Flat-Paved 
7. Flat-Grassed 

SURFACE TYPE 
1. Asphalt Concrete 
2. Portland Cement Concrete 
3. Surface Treatment 
4. Gravel 

BASE TYPE 
O. No Base 
1. Granular, Untreated 
2. Portland Cement Treated 
3. Asphalt Treated 
4. Lime Treated 

1. By CHLOE Profilometer 
2. By Surface Dynamics Profilometer 
3. By PCA Road Meter 

GEOPHONE CODE 
1. First Sensor From Load Wheel 
2. Second Sensor From Load Wheel 
3. Third Sensor From Load Wheel 
4. Fourth Sensor From Load Wheel 
5. Fifth Sensor From Load Wheel 

TYPE OF OVERLAY OR SEAL COAT 
O. HMAC Overlay 
1. Seal Coat 
2. Two Course Surface Treatment 
3. Three Course Surface Treatment 
4 . CRCP Over lay 

GENERAL DRAINAGE 
O. Poor 
1. Fair 
2. Good 



136 

TOPOGRAPHY 
O. Flat 
1. Rolling 
2. Hilly 
3. Mountainous 

WEATHER CONDITIONS 
O. Clear 
1. Partly Cloudy 
2. Overcast 
3. Rain 

ASPHALT TYPE 
01. AC- 5 
02. AC-lO 
03. AC-20 
04. AC-40 
05. OA-30 
06. OA-400 
07. RC-l 
08. RC-2 
09. RC-3 
10. RC-4 
11. RC- 5 
12. MC-l 
13. MC-2 
14. MC-3 
15. MC- 5 
16. RO-3 
17. RO-4 
18. RO-95 
19. RO-Special 
20. Cracked Fuel Oil 
21. Crude Oil 
22. EA-lOS 
23. EA-llM 
24. EA-HVRS 
25. EA-HVMS 
26. Cat. Blown Asph. 
27. Special Precoat Material 

AGGREGATE TYPE 

CONCRETE TYPE 

ADMIXTURE TYPE 
1. Air Entraining Agent 
2. 
3. 

CEMENT TYPE 



MINERAL FILLER TYPE 
1. Portland Cement 
2. Limestone 
3. 
4. 

BAR STEEL TYPE 

(AASHO Classification Numbers Used) 

WIRE MESH STEEL TYPE 

AASHO Classification Numbers Used) 

HMAC TYPE 

137 

MARSHALL COMPACTION 
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