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PREFACE 

This report presents the development of a condition survey procedure 

for continuously reinforced concrete pavements. An initial survey of 

virtually all the rural CRC pavements in Texas was conducted in 1974. This 

initial procedure was modified to make the survey more objective and the 

modified survey was used for the rural CRC pavements in 1978. This report 

documents the new procedure and details its implementation. 

It is envisaged that the existing survey procedure will be used at 

regular intervals to survey the Texas pavements. 

The cooperation of the staff of the Center for Transportation Research 

of The University of Texas at Austin, in particular Mrs. Marie Fisher, is 

greatly appreciated. In addition, the cooperation and helpful comments of 

the personnel of the Texas State Department of Highways and Public Trans­

portation are greatly appreciated. 

Arthur Taute 

B. Frank McCullough 

February 1981 
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ABSTRACT 

A condition survey procedure, which has been used to survey virtually all 

the rural CRC pavements in Texas, is presented in this report. The procedure 

involves the objective measurement of the most severe and prevalent forms of 

distress in CRC pavements. 

The development of this procedure, from the implementation of an earlier 

procedure, is described. Some recommendations regarding computerized storage 

and manipulation of the condition survey data are made. 

The survey procedure is described in detail to facilitate its implemen­

tation. A further procedure for surveying jointed concrete pavement is also 

presented. This survey has been used to a limited extent on some Texas 

highways and is largely based on the experience gained from use of the CRC 

survey procedure. 

KEY WORDS: continuously reinforced concrete pavement, pavement evaluation, 

condition survey, jointed concrete pavements, jointed reinforced concrete 

pavements, distress 
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SUMMARY 

An important part of any pavement management system is the monitoring 

of distress development in constructed pavements. To this end, a condition 

survey was conducted on virtually all the rural CRC pavements in Texas, in 

1974 and 1978. 

Application and analysis of the 1974 survey procedure indicated that 

more objectivity was required in the survey and that uncommon distress 

manifestations should not be recorded. The procedure was modified accordingly 

and applied to the pavements in 1978. 

The implementation of the present survey procedure is described in detail 

in this report. A further survey procedure for jointed concrete pavement is 

developed and its implementation described. 
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IMPLEMENTATION STATEMENT 

A condition survey procedure, which has been tested on virtually all the 

rural eRe pavements in Texas, is documented in this report. Regular applica­

tion of this procedure should provide data regarding the effectiveness of 

design, maintenance, and rehabilitation procedures as applied to eRe pavements. 
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INTRODUCTION 

A large portion of the interstate highways of Texas is paved with con­

tinuously reinforced concrete pavement (CRCP). Some of these highways were 

constructed during the early phases of the interstate program and others at 

a later date. Thus, the pavement ages vary considerably and some portions 

require rehabilitation of some form. 

In order to monitor the historical development of distress and the vari­

ous prominent distress types found in these pavements, a condition survey of 

these pavements was initiated. Virtually all CRCP were surveyed under this 

program in 1974 and again in 1978. Between 1974 and 1978, the condition sur­

vey procedure was modified slightly in order to make the survey more objec­

tive. The present survey procedure is objective and can be carried out at a 

reasonable speed. 

Analysis of the results will provide objective data which may improve 

overall CRCP management in Texas. 

TIlis paper describes the development of the present survey procedure 

and details the procedure for use by the Texas State Department of Highways 

and Public Transportation. 

PURPOSE OF CONDITION SURVEY 

Condition surveys provide the pavement planner, engineer, or maintenance 

personnel with information regarding the various forms of distress which may 

be present in a pavement. Various condition survey procedures exist, each 

with its own advantages and disadvantages. Agencies use condition surveys 

depending on their requirements, resources, and the amount of pavement to be 

surveyed. Before embarking on a condition survey program, the following 

questions should be asked: 

(1) For what are the survey data going to be used? 

(2) Can the data be obtained efficiently? 

(3) How will the data be stored and used? 

1 
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(4) Is the procedure flexible in order to allow for special conditions? 

The following paragraphs address each of these questions. 

For What Are the Survey Data Going to be Used? 

Many different forms of distress occur in a pavement structure. There­

fore, before deciding on a condition survey procedure, the objectives and 

uses of the data must be specified. If this were not the case, large amounts 

of data could clutter the survey and make data analysis impractical. The 

survey data generally should be used for the following activities. 

Corroborating Design Predictions. Design predictions are often made 

only to be filed away on completion of construction. Condition surveys should 

provide accurate and useful information to check these predictions. For 

example, fatigue relationships corresponding to, say, five percent or ten 

percent cracking could be verified. 

Scheduling Maintenance and Rehabilitation Procedures. Minor maintenance 

is carried out over the life of the pavement as deemed necessary by the 

pavement manager. Subsequently, pavements are overlayed when the riding 

quality or structural quality of the pavement reaches a terminal condition. 

The pavement may also be overlayed if it is apparent that it is rapidly 

approaching this terminal condition due to ingress of water into the lower 

unbound layers, or due to pumping. Condition surveys should provide infor­

mation regarding the effectiveness and timing of all the above procedures. 

Information for the design of overlays. Overlay designs depend on both 

the behavior and condition of the existing pavement. Distress in overlays 

is directly related to distress in the original pavement and, as such, 

condition surveys should provide useful data for overlay design. 

Can the Data be Obtained Efficiently? 

It would be impractical to attempt observation and measurement of all 

the different distress manifestations which may occur in a pavement. Only 

the most widely prevalent distress manifestations which can be measured ob­

jectively in one way or another should be recorded. Considering the length 

of pavement to be surveyed, one could survey a small sample in great detail 

or a larger sample in less detail or some combination of the two extremes. 
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The survey data should be readily usable and should be suited to computer 

storage and manipulation. To make the survey, one should be able to make 

accurate observations with minimum training, and similarly, these data should 

be reproducible by properly instructed surveyors. 

How Will the Data be Stored and Used? 

Condition surveys produce masses of data. These data should be stored 

in a format which permits easy computer manipulation as shown by previous 

studies. Details omitted from present summaries should also be stored so 

that later changes or additions to initial summaries can be made. 

Is the Procedure Flexible in Order to Allow for Special Conditions? 

Not all areas will have the same distribution of the various distress 

manifestations. A distress manifestation which may be widely prevalent in 

one area may be nonexistent in another. The survey procedure should readily 

adapt to such situations, and users of the procedure should be aware of the 

possibility of making necessary changes in the procedure. 

DEVELOPMENT OF THE SURVEY PROCEDURE 

Few survey procedures could satisfy most requirements upon initial appli­

cation. With time, improvements can be made so that the procedure fits the 

circumstances and useful data result. The CRCP survey procedure used in 

this project has been developed over a number of years. Initially, the vari­

ous distress manifestations which occur in CRCP were ascertained. Subse­

quently, most of these distress manifestations were subjectively recorded with 

regard to severity and extent. Finally, the present survey procedure records 

these distress manifestations in as objective a manner possible. In order to 

substantiate the present procedure, the development of typical CRCP distress 

manifestations should be examined briefly. 

Distress Manifestations 

Soon after construction, transverse cracks appear in a pavement. The 

cracks are generally caused by drying shrinkage, and temperature stresses 



cause fatigue cracking in the pavement. These fatigue cracks start at the 

outer edge of the pavement, where the tensile stress is at a maximum, and 
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then slowly progress across the slab. When two transverse cracks are fairly 

close together (roughly 2 feet, or .61 m apart) the portion of the slab be­

tween the cracks acts as a beam in the transverse direction and longitudinal 

cracks occur. When two or more transverse cracks are linked by a longitudinal 

crack, a punchout is formed. Concurrently with the above, the slab is flexed 

under load and the upper edges of the cracks may break off or spall. This 

spalling may also result from material ingress into a crack and subsequent 

elongation of the slab due to increased temperatures. Further distress may 

be caused by pumping. Water may enter the pavement structure through anyone 

of the above cracks. When a load subsequently passes over the pavement, this 

water may be pumped out along the edge of the concrete. The velocity of the 

water being pumped out from under the slab may be sufficient to carry fines 

with it. In which case, voids under the slab may result. These voids result 

in increased deflections and stresses within the slab. 

1974 Survey Procedure 

The above distress development is fairly prevalent and led to the ob­

servation of the following distress manifestations during the 1974 statewide 

condition survey: transverse cracks, localized cracks, spalling, pumping, 

punchouts, and patches. 

Once the types of distress manifestations to be recorded had been 

determined, the question of how to record the severity and extent of each 

distress manifestation was addressed. 

First, a brief description of each type of distress and what was to be 

gained by its measurement is given. 

Transverse Cracks. All CRCP exhibits transverse cracking. Only cracks 

which changed from the regular pattern and were closer than 18 inches (450 m) 

were to be considered. The extent of the cracking was recorded as a percent 

of the pavement length which exhibited such cracking. The cracking was 

classed as minor or severe depending upon the width and age of the cracks. 

This was to provide some indication of the fatigued areas in the pavement. 
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Localized Cracks. This type of cracking was defined as transverse 

cracking which had deteriorated to form Y cracks. The extent and severity 

was recorded in a similar manner to the transverse cracking. This also pro­

vided an indication of the amount of fatigue in the pavement. 

Spalling. The secondary cracking or breaking of the crack edges was 

defined as spalling. The extent of the spalling was defined by the percentage 

of the total number of cracks which exhibited spalling. The spalling was 

divided into two categories, depending on the width of the spall. This 

measurement provided some indication of the load transfer at the cracks. The 

more spalled cracks, the less the load transfer and the more fatigued the 

pavement would be. 

Pumping. The water pumped out along the edge of the pavement generally 

transports some fine material with it. The severity of the pumping was 

defined by the amount and size of material transported by the water, while 

the extent was determined by the percentage of the roadway length which 

exhibited pumping. This provided an indication of the condition of the joint 

between the shoulder and the pavement. The severity of pumping also gave a 

rough idea of the condition of the subbase below the pavement. 

Punchouts. The development of a punchout has been described earlier. 

The severity of the punchout is described by grouping the punchouts into two 

categories: minor, when the block does not move under traffic and when 

surrounding cracks are narrow and in good condition, or severe, when the 

block moves under traffic and the surrounding cracks are wide open and 

spalled. The extent of the punchouts was defined by grouping the punchouts 

according to size and counting the number of punchouts occurring along a 

fixed length of road. The punchouts provided an indication of the portions 

of the roadway which had reached a terminal condition and which needed to 

be repaired or patched. 

Patches. Punchouts may be repaired with either asphalt concrete or 

portland cement concrete. The number of repair patches, of a specified type, 

which fall into a specific size category, were counted per fixed length of 

the road. This provided a further indication of the portion of the roadway 

which had reached the terminal condition and had to be repaired. 
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It became apparent that a condition survey utilizing the above procedure 

could be done rapidly, and, thus, it was decided to apply the procedure to all 

the rural CRCP in Texas. The procedure was applied to 0.2-mile sections, 

consecutively. It was felt that this was roughly the maximum length of road 

to which similar subgrade properties would apply. Similarly, this was esti­

mated to be the minimum length of a road to which a specific construction 

procedure could be applied. Smaller sections would probably have resulted 

in unnecessary detail. Only the distress in the outer lane was recorded, as 

this is the more heavily trafficked lane. 

In addition to the above survey procedure, a photo survey was developed 

for use on urban freeways. This photo-survey procedure is described in CFTR 

Report 177-10. 

1978 Survey Procedure 

Application of the 1974 procedure demonstrated the need for more objec­

tivity while still retaining the speed of the survey. The present procedure 

was developed by modifying the 1974 procedure in order to obtain more objec­

tivity. The recording and observation of the various distress manifestations 

was changed as follows. 

Transverse and Localized Cracking. The 1974 survey showed that only in 

a few instances was more than 5 percent of the above distress manifestations 

recorded. It was felt that the change in transverse cracking would not be 

significant in four years, and, therefore, it was omitted. The localized 

cracking was associated with problems due to construction in the earlier 

years of CRCP construction. Apparently, steps taken during the 1960's and 

70's had corrected this problem since it was practically nonexistent. Neither 

of these items was recorded in the present survey procedure. Instead, the 

crack spacing recorded along a 300-foot sample of the roadway within each 

construction job was recorded. Although the crack spacing may vary signifi­

cantly within each job, a 300-foot length was set as the practical limit to 

be measured. 

Spalling. The concept of severity as defined by the 1974 survey was 

retained; however, the extent of the spalling was recorded by counting the 

number of spalled cracks per 0.2-mile section. This provided a more objective 

measurement of the spalled cracks and, when used in conjunction with the crack 
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spacing measurements allowed, an estimate of the percentage of spa11ed cracks 

to be obtained. 

Pumping. The recording of the pumping along the roadway edge was re­

tained as in the 1974 survey procedure. Although this is not a very objec­

tive measurement, it was retained in the interest of speed. 

Punchouts. In the interest of speed, it was decided to distinguish only 

between punchouts shorter or longer than 20 feet. The 1974 survey showed 

that most punchouts were small, but the distinction is nevertheless made 

because of the different characteristics of the large and small punchouts. 

The number of punchouts per 0.2-mi1e length is recorded. 

Patches. A patch is installed to repair a severe punchout. Although 

the punchout may be fairly small, studies of patching methods have shown 

that the patch should extend to either side of the punchout for a fair dis­

tance. The patch should also be constructed from the shoulder to the center 

line joint of the roadway. Each patch represents a portion of the roadway 

which has failed. The size or condition of the patch is not recorded, only 

the number of patches per 0.2-mi1e section. 

The method of obtaining data for every 0.2-mi1e section proved successful 

in 1974 and again in 1978. This survey procedure was applied to all the 

rural CRCP in Texas during 1978. 

The Present Condition Survey Procedure 

Application of the present survey procedure during 1978 demonstrated 

that the survey met most of the requirements described in an earlier chapter. 

The various questions are satisfied by the survey procedure as described below. 

Use of the Data. This survey procedure is not intended to provide an 

answer to all questions regarding pavement distress. It should provide ex­

cellent long-term information which will help to improve existing design and 

maintenance procedures. It also provides good information regarding the 

overall condition of the various CRC pavements in Texas and their deteriora­

tion with time. 

Corroborating design predictions. The CRCP-2 design procedure predicts 

initial crack spacing, crack width, and steel stress. These predicted cracks 

result from temperature drop stresses, drying shrinkage, and traffic loading 
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during the early portion of the pavement's life. Subsequently, fatigue 

cracking may occur as a result of further traffic and environmental stresses. 

Because it would be impractical to measure crack width and steel stress, this 

survey provides only an indication of the crack spacing and the condition of 

the various cracks. 

Scheduling Maintenance and Rehabilitation Procedures. Minor maintenance 

should be performed as deemed necessary by the engineer or maintenance fore­

man. This survey is not intended to provide information regarding the repair 

of a specific punchout or spall. This information should be provided by more 

frequent snrveys of the pavement, with attention being paid to the condition 

of the various punchouts, spalls, etc. This survey should provide informa­

tion about the long-term effects of various maintenance procedures. Infor­

mation regarding the effectiveness and timing of large-scale maintenance 

and rehabilitation procedures may also be obtained. This information, in 

conjunction with cost studies, may provide information for economic optimi­

zation of pavement maintenance and rehabilitation. 

Design of Overlays. The present SDHPT overlay design procedure for 

rigid pavements (RPOD2) takes the remaining life of the existing pavement 

into consideration. This remaining life has a significant effect on the de­

sign overlay thickness. Research is at present being conducted to try and 

improve present estimates of remaining life by utilizing the condition survey 

results. 

Speed of the Survey and Obtaining Data Efficiency. Only crack spacing, 

spalled cracks, punchouts, patches, and pumping are observed. The crack 

spacing is measured along a 300-foot sample of the roadway. The number of 

spalled cracks, punchouts, and patches per O.2-mile section are counted. 

The percentage of the edge of the roadway which exhibits pumping is estimated. 

Surveys using this procedure have been conducted at speeds of 2 to 5 miles 

per hour, depending on the amount of distress in the pavement. 

These data are recorded on field sheets formatted to resemble computer 

data cards. This facilitates punching of the required computer input cards. 

Once the data have been stored on magnetic tape, simple programs can trans­

form the data into summaries as required. 

Although some difficulty with the interpretation of the different dis­

tress manifestations by different people exists, generally, reproducibility 



of the survey is fairly good. A separate study is being conducted to check 

the reproducibility of the procedure. 

Storage of the Data. This condition survey procedure includes the fol­

lowing steps in data collection and storage: 

(1) Note the various distress manifestations on the field sheets. 

(2) Edit the field sheets. 

(3) Keypunch computer cards corresponding to the lines of the field 

sheet. 

(4) Read the cards into a computer and store the data on magnetic 

computer tapes. 

(5) Edit these data files. 
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(6) Transform the data by means of a computer program into usable, 

informative summaries. 

(7) Analyze the data. 

This data storage procedure retains the original data on magnetic tapes where 

they can easily be operated on by a computer program in order to produce a 

summary at the required level of detail. The original field sheets are also 

stored. These field sheets may have surveyor's comments on them which are 

not stored on the computer tapes. These sheets are also used as a model when 

preparing field sheets for a new survey. The project identification infor­

mation, mile post, and mile point data are transformed from the old sheets to 

the new blank sheets. 

Flexibility. Both the data collection and storage procedures can be 

varied to suit the needs of a particular district. For example, should an­

other form of distress be present to a large degree, it may also be recorded. 

An additional column could be included in the existing field sheet and an 

objective measurement of this distress manifestation could be noted in this 

column. The summarizing computer program would then have to be modified to 

take the additional data into account. 

Reporting Condition Survey Data 

Once all the data have been obtained and stored as described previously, 

the necessary summaries need to be made in order to report and analyze the 

data. The data, as contained on the field survey forms, are too detailed 
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and unorganized to be of use. Summaries are required at different levels of 

detail for use at the different managerial and analytical levels. 

The 1974 data were summaried graphically. The observations of the vari­

ous distress manifestations per 0.2-mile section were plotted against the 

length of the roadway. This provided a clear visual indication of the dis­

tressed areas (Fig 1). The plotting of the graphs, however, used a large 

amount of computer time and money. These data were further summarized in the 

form of histograms. The frequency of occurrence of a level of distress in a 

job was plotted on the histogram. This provided an indication of the preva­

lence of a distress manifestation within a job (Fig 2). 

Although suitable for the 1974 data, the above presentation methods 

would be difficult to extend to a historical development of the distress mani­

festations. New summaries were, thus, made for the 1978 data and the com­

bined 1974 and 78 data. The most detailed summary of the 1978 data presents 

the quantities of the distress manifestations per one-mile section. For this 

purpose, the 0.2-mile-section observations are merely added together. Fairly 

objective measurements of the number of both punchouts and patches were made 

in 1974 and 1978. These are also regarded as the most significant forms of 

distress in a CRCP. A further summary of these data is thus made and the 

punchout and patch data for the 1974 and 1978 surveys are presented in a com­

parative manner (Fig 3). 

It is envisaged that once this condition survey procedure is used more 

regularly, the present summarizing computer program will be modified in order 

to present all these historical distress data in a comparative manner. The 

data for each survey should be summarized on a mile-by-mile basis, as was done 

with the 1978 data. These data can then be further summarized and added to a 

comparative summary of all the previous data. This comparative summary would 

list the different distress manifestations, the date of survey, and the cor­

responding distress observations for all the surveys done. 

Further presentation of the data is accomplished by color coding maps 

according to the level of distress present along a section of the roadway. 

At the present, only the punchouts and patches are regarded as significant 

enough for this form of presentation. The punchouts and patches are placed 

together into a category called failures. Depending on the average number 

of failures per mile of pavement for a whole job, a color is assigned to this 

job on a map. Although this form of presentation does not provide enough 
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data for analyzing the condition surveys, it provides a good visual indica­

tion of potential problem areas. 

Application of the above reporting techniques ensures that the condition 

survey data is properly recorded and that maximum benefit is derived from the 

data. 

Implementation 

The application procedure is detailed in the condition survey manual 

which appears in Appendix 1. As with all general procedures which have to 

be applied over a wide range of conditions, exceptions will occur which will 

be difficult to fit to the procedure; for instance, large-scale longitudinal 

or random cracking. A number of these exceptions are covered in the proce­

dural manual. 

Frequency of Surveys. Statewide implementation of this procedure re-­

quires many man hours for collection, editing, and summarizing the data. The 

frequency with which the pavements are surveyed should maintain a balance 

between the one extreme, where subsequent surveys will detect very little 

change in the amount of distress, and the other extreme, where the develop­

ment of a large quantity of distress is undetected. Using the data obtained 

during the 1974 and 1978 condition surveys, a diagram for the increase in 

failures (punchouts plus patches) per mile (Fig 4) has been prepared. This 

figure shows the change in the number of failures per mile, over a four-year 

period, as a function of pavement age. A subjective examination of this 

figure, while keeping the objectives of the survey procedure in mind, leads 

to the following recommendations: 

(1) Initial survey of a pavement two years after construction. This 
will serve to corroborate design predictions regarding initial 
crack spacing. Two years should be sufficient time to allow most 
of the initial cracking to occur. This initial survey should also 
indicate whether any construction faults may be present. 

(2) Two subsequent surveys at four-year intervals. At this stage, the 
pavement will be fairly new and rapid development of distress 
expected. 

(3) All subsequent surveys at two-year intervals. In order to maintain 
a constant monitoring of the distress development, this would appear 
to be the optimum interval between surveys. In areas with less 
damaging climatic and traffic conditions, such as the drier, western 
portion of Texas, the four-year survey interval may be extended 
until the pavement is 14 years old. 
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Data Collection. Initially, the data should be collected as outlined 

in the procedural manual in Appendix 1. Once the field sheets have been 

completed, the computer cards punched, and the data stored on magnetic tape, 

the data can be summarized by means of a computer program. Appendix 2 con­

tains an input guide for the program which was used to summarize the combined 

1974 and 1978 data. It is envisaged that the existing computer program 

should be modified in order to add any new data to the existing summaries. 

Continued application of the survey procedure should lead to streamlining 

the various activities associated with data collection and storage. Mini­

computers taken into the field in the survey vehicle may significantly reduce 

the time required for editing and storing the data. 

Analysis of Data. The summarized condition survey data should provide 

a valuable record of the historical development of failures in the pavement. 

At the network level, the data may establish differences in pavement perfor­

mance in different areas and may help to allocate maintenance costs. On a 

project for project basis, the data may provide information which would help 

prioritize large scale maintenance and rehabilitation. 



APPENDIX 1 

PROCEDURE FOR 1978 CONDITION SURVEY 



APPENDIX 1. PROCEDURE FOR 1978 
CONDITION SURVEY 

The distress manifestations observed are 

(1) minor and severely spalled cracks, 

(2) the percentage of the road which exhibits minor or severe pumping, 

(3) minor or severe punchouts which are either shorter or longer than 

20 feet, 

(4) asphalt concrete and portland cement concrete patches, and 

(5) the cr~ck spacing along a 300-foot sample of the road. 

Distress manifestations (1) through (4) are noted on the field sheet, as 

shown in Fig Al.l. The crack spacing is noted on the field sheet, as shown 

in Fig A1.2. 

The procedure for the survey is as follows. The roadway is divided into 

sections which correspond to the SDHPT's control sections and job numbers. 

The road is surveyed by two people who travel in a vehicle on the shoulder 

at approximately 5 miles per hour. The driver notes the punchouts and pump­

ing along the roadway. The passenger, who sits on the back seat behind the 

driver, notes the minor and severely spalled cracks and patches. Only the 

distress manifestations in the outer lane are counted. A tally of the dif­

ferent distress manifestations is kept on mechanical counters mounted on a 

clipboard. When each 0.2-mile section has been completed, the quantities 

are transferred to the field sheet and the counters reset. 

Pumping is noted as the percentage of the roadway which shows pumping. 

The CRCP pumps mostly along the edge joint, between the pavement and the 

shoulder. The length in feet of this joint which shows signs of pumping is 

noted. On completion of every 0.2-mile section, this figure is divided by 

10 to arrive at a percentage (0.2 miles is approximately 1000 feet). 

A 300-foot portion of the roadway, roughly in the middle of the section, 

is selected for measuring crack spacing. If the control section is longer 

than 6 miles, the crack spacing measurement is taken approximately every 3 

miles. 
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Crack spacing is measured as follows: a measuring wheel is rolled 

along the outer edge of the pavement in the direction of oncoming traffic. 

The position of every transverse crack in the concrete is noted to the near­

est O.l-foot. Should no assistant be available, a tape recorder can be used 

to record the crack spacing. When one direction of travel is completed, the 

opposing direction is surveyed. 

Since the survey is done at varying speeds, depending on the amount of 

distress in the pavement, a vehicle equipped with automatic transmission 

should be used. Safety and warning equipment on the vehicle typically in­

cludes a roof-mounted flashing light and bright red flags attached to the 

rear end. 

The Survey Form 

A copy of the survey form is shown in Fig Al.l, and Fig Al.2 shows a 

copy of the crack spacing field sheet. Both forms provide space to identify 

the county, district, highway, and direction, as well as the control number, 

section, and job number. The exact location of the section must be fixed by 

relating the ends of the section to some detail which can be located on a 

map of the area. The date of the survey and the name of the survey team 

should also be noted on the sheet. The Center for Transportation Research 

has provided identification numbers for most of the CRCP sections in Texas 

according to the district and age. 

In the field, the only references to position are the mile posts. The 

form provides space for recording these mile posts. Further subdivision into 

O.2-mile segments is facilitated by the trip recorder of the vehicle. In 

order to tie the various sections in with SDHPT records, space is provided 

for the mile points of the highway. These mile points are taken off the 

road logs at the SDHPT. 

Between the column provided for the mile points and the column for the 

number of spalled cracks, space is provided for comments regarding bridges 

and other structures or landmarks within the O.2-mile section. The observed 

quantities of the distress manifestations should be right justified in order 

to correspond with the computer format for which the forms are designed. 

Although distress manifestations are observed between, for example, mile 

post 128.8 and mile post 128.6, the rows of the field sheet are not staggered 
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to facilitate noting this distress between the mile posts. For ease of 

computation, the distress manifestations are noted in the same row as the 

preceding mile post. If for example, 100 minor spa11ed cracks were counted 

when the surveyor is traveling from mile post 128.8 to mile post 128.6, this 

figure would be written in the same row as mile post 128.8. When traveling 

in the opposite direction, from mile post 128.6 to mile post 128.8, the ob­

servations would be noted in the same row as mile post 128.6. 

The recording of the crack spacing data is self evident, as shown in 

Fig Al. 2. 

DISTRESS DESCRIPTIONS 

Minor and Severely Spa11ed Cracks 

Definitions. Spa11ing is defined as the widening of existing cracks by 

secondary cracking or breaking of the crack edges. The depth of a spall is 

generally less than one inch, but it can be very wide. Minor and severely 

spa11ed cracks are distinguished by the width of the spall. 

Minor spa11ing is defined as a condition of edge cracking in which the 

loss of material has resulted in a spall of roughly one-half inch in width 

(Fig A1.3). Severe spa11ing is defined as a condition in which the spall is 

wider than one-half inch (Fig A1.4). 

Recording. Only the transverse cracks showing signs of spa11ing are 

counted. The whole .crack is defined by the most severe conditon of spa11ing 

that exists along that crack. For example, although the whole crack may be 

in a "good" condition, the presence of one "small" spall which is wider than 

a finger, defines that crack as severely spa11ed. Similarly, if the spall is 

narrower than a finger, the crack may be defined as showing minor spa11ing. 

Thus, if a crack shows both minor and severe spa11ing, it should be counted 

as severe. 

Comments. There is a grey area where a classification of severe spa11-

ing seems to be too severe for spa11s which are only slightly wider than one­

half an inch. This is not a severe weakness of the survey procedure because 

the size of the spall is partially correlated to the number of spa11s in the 

area. Further difficulties arise at Y -type cracks. If both branches of 
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the Yare spa11ed, should they be counted as one or two spa11ed cracks? 

In this case, a general rule to fo11Qw is that if the branches of the Yare 

longer than half the lane width, two cracks are counted, and if they are 

shorter, only one crack is counted. Popouts (Fig A1.5), which are rare in 

Texas, should not be counted as spalls. Random cracking as in Fig Al.6 may 

cause some problems and a transverse crack pattern should be distinguished, 

if possible, and the spa11ed cracks counted accordingly. 

Pumping 

Definitions. Water passes through cracks and openings in the pavement 

and penetrates the sub layers. When a load, such as a heavy vehicle passing 

over a crack, is applied, the water is pressed out of the crack, taking fine 

material of the sub layers with it. This is defined as pumping. Pumping may 

occur at transverse, longitudinal, and construction joints. However, for 

this survey, only the pumping between the pavement edge and the shoulder 

will be recorded. 

Minor pumping has occurred when water pumped out leaves streaks of fines 

on the shoulder. Severe pumping indicates a severe loss of fines from the 

sub1ayers and may also generally be associated with permanent vertical dis­

placement of the pavement. 

Recording. The length of the edge crack causing staining of the shoulder 

is estimated and divided by the length of the section (approximately 1000 

feet) to arrive at a percentage. This will be recorded as the percent minor 

pumping. The length of the edge crack showing signs of severe pumping is 

recorded separately. 

Comments. It is difficult for the rater to determine the length of the 

crack causing the pumping when he is riding in the vehicle. The estimate of 

the length of the crack causing staining may depend on the rater. This is 

not too serious a problem because a la-foot error in estimation of the length 

of the crack will cause only a one percent error in the percentage of pumping 

recorded. 
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Fig Al.S. Popouts. 

Fig Al.6. Random cracking. 
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Punchouts 

Definitions. When closely spaced transverse cracks are linked by longi­

tudinal cracks to form a block, the block is called a punchout. This must 

not be confused with longitudinal cracking, which is not recorded on the 

sheet. A minor punchout is defined as a condition where, although a block 

has formed, no sign of movement under the traffic is apparent. The cracks 

surrounding the punchout are narrow and few signs of spalling are apparent 

(Fig AI.7). A severe punchout is recorded when the block moves under traffic. 

The surrounding cracks will be fairly wide and signs of pumping around the 

edge of the block may be apparent (Fig AI.8). Punchouts are divided into two 

categories: those shorter than 20 feet and those longer than 20 feet. 

Recording. The length of a punchout is determined by the length of the 

longitudinal crack forming a side of the punchout. Even if this longitudinal 

crack were to extend across several transverse cracks, only one punchout 

would be recorded. The number of minor and severe punchouts per O.2-mile 

section are recorded on the survey sheet. 

Comments. Difficulties exist in distinguishing between a long punchout 

and a longitudinal crack. A longitudinal crack is generally not fatigue 

associated, but results from ground movements or construction defects. A 

long punchout can be recorded as a number of smaller punchouts if the longi­

tudinal crack has distinct kinks in it, as shown in Fig Al.9. Longitudinal 

cracks forming the sides of long punchouts are generally narrow. The develop­

ment of a severe punchout is much slower in the case of long punchouts than 

in the case of short punchouts. 

Repair Patches 

Definitions. Severe punchouts are repaired by patching the pavement. 

A repair patch is defined as a repaired section of the pavement where the 

repair work has been carried out to the full depth of the concrete. Asphalt 

concrete repair patches and portland cement concrete repair patches are dis­

tinguished from each other. 



27 

Fig Al.7. Minor punchout. 

Fig Al.8. Severe punchout. 
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Recording. The condition and size of the patch is not recorded. Patch­

ing of spalling and overlaying part of the concrete pavement are not classi­

fied as patches. 

Comments. A number of different patching methods are used. Patch sizes 

may vary from being little larger than the original punchout (Fig Al.lO) 

to a full lane width, as shown in Fig Al.ll. Although the 1974 statewide 

condition survey, in which the size of the patches was measured, recorded a 

large number of patches of roughly 7.5 square feet, it is envisaged that 

this type of patchwork will be gradually phased out and replaced with patches 

of approximately 75 to 100 square feet. 

Crack Spacing 

Definition. The crack spacing is the distance in feet between transverse 

cracks in the outer lane of the roadway. 

Recording. A 300-foot section of pavement around the middle of the job, 

is selected for measuring the crack spacing. Should the job be longer than 

5 miles, the crack spacing is measured approximately every 3 miles. The 

distance between transverse cracks is measured to the nearest 0.1 foot. 

The cumulative distance to each crack is recorded on the field sheets. 

Comments. Similarly, to the recording of the spalled cracks, if a Y 

crack occurs in which both branches of the Yare longer than half the lane 

width, each branch is regarded as a crack. If the branches of the Yare 

shorter than half the lane width, the distance to the straighter of the two 

is recorded. 

CONCLUSION 

Safety considerations should be borne in mind before a survey is started. 

The survey vehicle should be equipped with a rotating beacon on its roof in 

order for it to be clearly visible to other vehicles using the traffic lanes. 

The weather and position of the sun also play an important part in the 

condition surveys. Surveys should not be conducted in poor visibility. This 

is important not only from the survey point of view but also from the safety 

standpoint. After a rain, when the road has dried sufficiently to eliminate 
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Fig AI.IO. Small concrete patch. 
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Fig AI.II. Large concrete patch. 



any vehicle spray, the cracks and pumping along the road may stand out 

more clearly. 
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It is preferable to survey with the sun on the left hand side of the 

survey vehicle. Although this is uncomfortable for the surveyors, it pro­

vides better vision with regard to spalls and cracks. If the sun is on the 

right side of the survey vehicle, the vehicle shadows may interfere with the 

survey. This positioning is not always possible to achieve. 

Some surveyors may prefer to divide the counting of the distress mani­

festations in another manner than the previously recommended division. This 

may also depend on the extent of the different distress manifestations. 

Finally, the survey should be done as quickly as possible but should 

be slowed down if bad sections are encountered. 
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APPENDIX 2. INPUT GUIDE FOR PROGRAM CONSRV 

INTRODUCTION 

Two statewide condition surveys have been conducted on CRCP in Texas. 

The first survey, in 1974, was done in a manner slightly different from that 

of the second survey, done in 1978. The surveys generated large amounts of 

data which needed to be summarized in order to be presented. The CONSRV 

program was written to both summarize the 1978 condition survey data and to 

present the 1974 and 1978 data in a comparative manner. The program may 

provide a basic model for future programs which may be written to include 

future data. 

The program is designed to operate on a condition survey data file for 

an entire district. The district file is divided into sections based on the 

SDHPT job section and control number. For ease of identification, each 

section has been allocated a CTR number. 

An input file is built up for each district. The file is broken up into 

the above mentioned sections, each separated by an end of record card. 

Due to the differences in the 1974 and 1978 survey procedures and the 

corresponding differences in the data gathered, an input is required which 

will facilitate transformation of the 1974 failure data to the 1978 failure 

data. Failures include severe punchouts, asphalt patches, and portland 

cement concrete patches. In 1974 these data were recorded as square feet 

of failures per mile of road. In 1978 the patch sizes were not estimated 

and only the number per length of road was recorded. The first card in the 

entire input life is a card listing the average patch and punchout sizes. 

These sizes are calculated for the 1974 data as a weighted average. 

Each section has two heading cards which provide identification infor­

mation. The 1978 condition survey data cards follow the heading cards. 

The road is divided into O.2-mile segments. Each segment has a separ­

ate input card listing all the various distress manifestations in that 
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segment. The heading cards and segment card are formatted as shown in 

Fig Al:l. 
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Crack survey data cards are included in the file. The crack survey data 

are formatted as shown in Fig Al.2. These cards are inserted between the 

segment cards corresponding to the segments in which the crack spacing 

measurements were taken. The crack survey cards must be preceded by a card 

labelled CRACK. The card CRACK should be typed starting in column 13. This 

word acts as a switch to the program indicating that the following cards 

should be read as crack spacing data. 

At the end of the 1978 data, a card with the word CONDITION is inserted. 

As with the CRACK cards, CONDITION should also be typed starting in column 

13. This card serves as a switch to the program indicating that the 1974 

condition survey data follows. 

The 1974 data forms fill the remainder of the section in the district 

file. The 1974 data are followed by an end card. Subsequent sections are 

added in the above manner, each separated by an end card. In this manner, 

an input file for a district is built up. An echo print of an input record 

for one section is shown in Fig A2.l. 

Outputs 

The CONSRV program produces an output file which lists all the 1978 

distress manifestations for one-mile segments. Where crack spacing data is 

available, the crack spacing statistics are listed within the mile where the 

measurements are taken. An example of the type of output is shown in FigA2.2. 

The program also lists the project identification information shown in 

Fig A2.3. This information is taken off the section heading cards and is 

reproduced in an orderly fashion. 

A further summary is produced which shows the 1974 and 1978 failure 

data in a comparative manner. This summary is shown in Fig A2.4. A summary 

showing the 1974 and 1978 riding quality data is also produced. This infor­

mation is shown in Fig A2.5. 

Due to the crowded manner in which the crack spacing data are input, 

the program provides an error message if an error is found in the crack 

spacing inputs. Errors typically include nonsequential data as formatting 

errors. Table A2.l shows a typical layout of the input file to the program. 
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Fig A2.1. Echo print of input to program CONSRV. 
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~ROJ!CT SUM~ARY SH[ET 
DISTRYCT l' 

****************************************************************** 
CF~R NO.110} HIG~~'Y IH-US NB (CONTINUrOl 
****************************************************************** 

MILE POST I 155.2 

"'YLE POINTI 

****************************************************************** 

LENGTH OV!RL,VEn SINCr 1Q1QI 

SERVICEABILTTV INDEX r1~7A)t 

CRAC( SPACING (F[ET' 

MEANt 

STANDARD DEV!ATION, 

MINOR: 

SEVERE. 

SEVEAEr 

NUM~eA OF SPALLING C~ACKS 

!oIINOAI 

SF.VEAEI 

NUMBER OF PUNCHOUTS 

~tNOR • L.T. 10 FTI 

• G.T. 20 "'T. 
SEVERE. L.T. 20 FT • 

• GoT. 20 FTI 

l.C. A!~AIR PATCHESI 

P.C.C. REPlI~ PATCHESI 

• 

• 

111 

1(1 

III 

1111 

o 

" 
****************************************************************** 

Fig A2.2. Mile by mile output. 
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p~OJECT IDENTIFICATION INFORMATION 
DISTRICT 11 

**********'*********'************************************.*********. 
C~HR ~~V COUNT V CTRL SEC JOB LENGTH AG! SURV!V 

NO. (VRS) nAT! 
.**********************************.**** ••••••••••••••••• * ••••••• *.* 

1101 Ne lH-45 ~ALkER ~15' 4 11.& ~ 1~ '8 
(MONTGOMERV COUNTY LINE TO ~UNTSVtLLE LOOP) 

1101 SR YH_4~ WALKER ~1S' 4 11.4 
(MONTGOMERY COUNTY LINE TO HUNTSVfLLE LOOP) 

1101, NB lH-4S WALkER &15 & e \4.8 14.q ~ 1~ 78 
(N ENn ~UNTSVILLE LOOP TO 1:4 MI.S.MAOySON CO.LIN[) 

1702 S8 IH-45 WALKER &15 & 8 15.e 14.Q ~ 1~ 78 
(H.ENn HUNTSVILLE Lnop TO I:UMI.S."ADISON co. LYNE) 

170~ N~ IH.4~ MADISON &'5 ~ 3 12.8 11.~ Q I~ 78 
(N.ENn N.8EDIAS CR.~RIDGE TO JCT.US75 N MADISONVILLE) 

17BS S8 IH.U~ MADISON ~'5 5 1 11.2 11.0 ~ 1~ 1~ 
(N.ENn H.8EnIA! CA 8RIDGE TO JCT US'5 N MADISONVILLE) 

1101 N8 IH-Q~ LEON &'5 0 5 12.8 It.~ ~ 1~ 1A 
(M'DISON COUNTY LINE TO ~0.4~T.S.0' C!NT!RLIN! ST' 

110] SB IM-Q5 LEON &75 4 5 ll~8 ll.e ~ 1. '8 
(MADISON COUNTY LIN! TO 50.4FT.S.0' CfNTERLINE ST' 

17~u HB IH-45 M'OlSON &'5 5 & &~t ll.~ ~ 1~ '8 
(N.OF JCT.U575 N. MADfSnNVIlLE TO LEON COUNTY LIN!) 

1'04 S8 IH-45 M'OISON &,' 5 D 5.. 11.0 ~ 1~ 18 
(N.JCT US7S N OF MADISONVILLE TO LEON COUNT V LINE' 

1'0' He IH-45 LEON &'5 1 5 1&.2 4.0 ~ l~ '8 
(.8Ml:N;OF 5T.7,w. CENTERVILLE TO 'RErsTONE COUNTY LIN!) 

1707 S8 IH-Q5 LEON &'5 1 5 1&.0 4.0 ~ 1. '8 
c.eMI:N ST.7 W O~ CENTERVILLE TO 'REESTONE CO. LIN!' 

l't~ Ne tM-4S FREESTONE ~'S Z 5 ".2 ,.a Q Z. '8 
(LEON COUNTY LINE Tn JCT.US-S4 SW 0' ~AIR'I!LO) 

17tB S8 IH-4~ 'REESTONE &15 l 5 11,2 1.0 ~ 2~ 18 
(LEON COUNTY lINE TO JeT USR4 S,W.O' ~AIR'IfLD) 

17B~ Ne fH-45 FREESTONE &75 t D .& ,.0 
(JCT.US-SO SW 0' FAIR'I!L~ TO .5 MILES NORTN) 

Fig A2.3. Project identification information. 
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FAILURE SUMMARY ,OR DISTRICT 11 
(CO~TINUF.O) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
R[P'IR PATCNES tN~.!MrL[) PUNelolOUU "ArLUItES FAILUIt£! 

A.C. p.C.C. (NO: I"'TLn tNO./MILE' (TOUL) 
CFHR NO. AGE LEN liTH 10U/t

'
ne 10,0/1918 t'14/1018 1''74/1..,8 1014/UTl 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1"'" S8 1.0 .8 0.0 1 0.0 0.'" 1 0.0 0.l!! 1 "'.0 0.0 1 0.0 e 1 e 

1108 Ne '7~ 5 '2.2 0.0 1 .'7 • 1 1 .1 .1 1 ., .2 I 1.1 2 1 21 

11\'!8 se ".5 12.0 .5 1 t.2 ".Il! I .G .1 1 ~.3 .0 1 G.' 1 I 59 

t 10& ~B 10.0 2.4 .8 1 1.'7 e." I 111.0 0.0 1 !.J .8 I 2.' 2 1 1 

110& se 10.0 2.1 1.3 1 ." 0.0 1 .' e." I ~.5 1.1 I 4.8 J 1 11 

1111 NB &.2 12.8 0.1'1 1 0.e 0.1' 1 1).0 0.0 I .1 0.0 1 .1 o I 

1111 S8 0.2 Ii." 0.0 I 0.0 0.121 1 .2 0.0 I ." t.e I .& o 1 1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OISUICT MUNU 2.5 1 ." 2.2 1 .4 1.1 1 !.I!! 'i.o 1 1.8 &8.8 118.4 

NOTES' 'VERAGE SIZ! OF '.C. PATCN • 11.11 SI~.'T. 
AVERAGE StZf nF p.C.C. PATCH • 1&.4 80.'T, 
,VERAGE arz! 0' PUNCHOUT • 2.& SO.'T. 

•• INDtCATES S~CTION CONT'I~S OV[ItLAV(S). 

Fig A2.4. CONSRV output summary_ 
W 
\0 
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RrDI~G ~lJALITV SUIoIIoiARV 
DISTRICT t'7 

******************************~******************************** 
C'~A ~wV AGF. L~NGTH MEAN SERVICEABIUTY INDEX 

IIlO. tVA!!) (MTL!!n 1~'711 1~'711 

**********.**************************************************** 
* 

t'71111 NA T~·1I1! 1'7. II II ." * 3.1 I 
* 

1'71il1 SA rM.al!! 1'7. 11 11.11 * 3.2 I 
* 

t'71112 NA 1M.1I5 14.Q 111.8 * 3.11 3.5 
* 

1'71112 SA YIo/_III! II1.Q 1~.1II * l.1I 3.11 
* 

1'71115 IIlR 1 10/. II I!! 11.'" 1t'.1! • 3.4 I 
* 

1'71115 SR r~_4'5 11 • III 13.2 * 3.3 
* 

1'703 IIlR TIo/-1I5 I 1 .111 1:?8 * 3.3 3.2 
* 

1'7133 SR T~-1I5 '1.111 12." * 3.4 3.11 
* 

1'711111 NA 1M-liS I 1 • "" ".1 * 3.11 3.3 
* 

1'71311 511 r~-1I5 I I • III '5." * 3.11 3.Z 
* 

11m Nil! 110/_115 q." 1".2 * 11.111 11.1 
* 

1'7111'7 SA TIo/.III!! Q.III 1".iIl * 11.111 4.0 
* 

1'711il NA TM-tll!! '7.111 11.~ * 11.0 3. Q 

* 
I '7l1il SA I~_tll! '7.111 11.2 * 3.q 3.S 

* 
I'7M NA TIo/_ll'i '7.111 ." * 3.1!! 3." 

* 
t'7n SA r~_115 '.r.l .8 * 3." 3.3 

* 
t'708 Nil! 1M_II'S '.I! Itt.? * 11.0 3.S 

* 
1'708 SA t~_115 '.1\ Il.B * 3.11 3.6 

* 
l'70b NR 1M-1I5 15'.0 2.11 * 3.5 3.b 

* 
t'7Ab Sf! r~-1I1!! 10.~ 2.3 * 3.b 3.5 

* 
t'71 I NR !!1o/_6 ".2 12.11 * 3.'7 3.11 

* 
1'7tl Sf! SM-b b.iI Il.tI * ~.6 3.3 

* 
**************************************.************************ 

DISTRICT MII'ANSI 3." 3 t b 

Fig A2.S. Riding quality summary. 
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TABLE A2.1. INPUT DATA CARD LAYOUT 

Card 1 A - Only before the first section - patch and 
punchout size 

Card 1 Title 
Card 2 Title 
Card 3 1978 data 
Card· 4 1978 data 

Card M 1978 data 
Card M + 1 CRACK 
Card M + 2 Crack spacing data 

Card N BLANK CARD 
Card N + 1 1978 data 

Card P CONDITION 
Card P + 1 1974 data 

Card R 1974 data 
Card R + 1 END 
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INTRODUCTION 

APPENDIX 3. CONDITION SURVEY MANUAL FOR JOINTED 
AND JOINTED REINFORCED CONCRETE 
PAVEMENT 

The following survey procedure has been prepared at the request of the 

Texas SDHPT. The procedure is structured so that information which will 

provide an objective measurement of the condition of a jointed concrete 

pavement may be collected efficiently. The survey data may be used for 

scheduling rehabilitation and may be helpful in the design of overlays. 

Long-term use of the survey procedure should provide information regarding 

the effectiveness of different maintenance procedures and the relative 

importance of the different distress manifestations. 

Development of the Condition Survey Procedure 

This jointed pavement conditon survey procedure has not been used to a 

large extent in the field. It has been based on concepts used in the develop­

ment of the CRCP condition survey procedure which has been used with success 

in the statewide conditon survey in Texas. 

The condition survey data collected will provide a data base which may 

be used for a number of purposes. The condition survey data may be used to 

verify design predictions of the pavement's structural life and to schedule 

major maintenance and rehabilitation. 

In order to make the survey procedure as comprehensive as possible, a 

large number of different distress manifestations are observed. Reinforced 

and unreinforced pavements may exhibit different distress types. A transverse 

crack in an unreinforced pavement may cause more structural damage than a 

transverse crack in a reinforced pavement. 

Different joint types may also exhibit different distress manifestations. 

For example, spalls along a wrinkled tin joint may be fairly deep before 

significant load transfer is lost at the joint. In the case of a dowelled 

joint, such a deep spall may result in further cracking and loss of load 

transfer. 
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The most significant and severe distress in jointed concrete pavement 

generally occurs along the joints. Joint deterioration leads to a rapid loss 

of riding quality and early structural failure. A number of joint distress 

types are observed, as follows: 

(1) joints with cracking, 

(2) spalled joints, 

(3) faulted joints, 

(4) patches at joints, 

(5) bad joint sealant, and 

(6) pumping at joints. 

The distress types are described later in this report. In addition to 

the distress occurring at the joints, a significant amount of distress may 

occur in the slab remote from the joints. The following distress types in 

the slab are observed: 

(1) reinforced concrete, 

(a) transverse cracks, 

(b) spalled transverse cracks, and 

(c) faulted transverse cracks; 

(2) unreinforced concrete, 

(d) cracked slabs and 

(e) shattered slabs; 

(3) both reinforced and unreinforced concrete, 

(f) patches and 

(g) pumping. 

In order to make the survey as objective as possible, most of the distress 

manifestations are counted and not estimated. In this manner no subjective 

measurement of the severity and extent of a distress manifestation will 

result. In the interests of speed, time consuming measurements are avoided. 

Regular surveys of the above distress manifestations should provide con­

clusive results regarding the significance of each type of distress in the 

gradual development of pavement failure. Pavement systems failure occurs due 

to the combined effect of a number of deteriorating factors. Economy, struc­

tural behavior, and pavement performance all combine to bring about failure 

of the pavement and the need for rehabilitation. This survey should provide 



the necessary detail regarding the structural capacity of the pavement. To 

this end, it is recommended that the following distress manifestations be 

added together in order to provide an indication of pavement structural 

failure: 

(1) joints with cracking, 

(2) faulted joints, 

(3) patches at joints, and 

(4) slab patches. 
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For reinforced concrete pavement, faulted transverse cracks may be added 

to the above list. For nonreinforced concrete pavements, cracked and 

shattered slabs may be added to this list. 

All the above distress manifestations will indicate some serious local 

structural failure in the pavement. Grouped together they may be termed 

serious failures and the statistic "failures per mile" should provide an 

indication of the overall structural condition of the pavement. 

Some work will still be required to write the necessary computer program 

which will operate on the data and provide output in a summarized form. The 

existing CRCP program and output structure should serve as a model in this 

regard. 

Procedure for the Jointed Concrete Pavement Condition Survey 

The distress manifestations observed are 

Slab Associated Distress 

(1) number of transverse cracks for reinforced concrete pavement, 

(2) number of spalled transverse cracks for reinforced concrete 
pavement, 

(3) number of faulted transverse cracks for reinforced concrete 
pavement, 

(4) number of cracked slabs for unreinforced concrete pavement, 

(5) number of shattered slabs for unreinforced concrete pavement, 

(6) number of patches in the slab, and 

(7) percent of the roadside edge which is pumping. 

Jointed Associated Distress 

(1) number of spalled joints, 

(2) number of faulted joints, 



(3) number of joints with cracking, 

(4) number of patched joints, 

(5) number of joints with bad joint sealant, and 

(6) number of joints which are pumping. 

These distress manifestations are noted on the field sheet shown in 

Fig A3.1. 
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The procedure for the survey is as follows: The roadway is divided into 

sections which correspond to the SDHPT control sections and job numbers. The 

road is surveyed by two people who travel in a vehicle on the shoulder at 

approximately 5 miles per hour. Depending on the condition of the roadway, 

the driver and passenger may keep track of different distress manifestations. 

The driver will typically note distress manifestations which can be seen from 

a distance. This will enable the driver to concentrate on driving as well as 

surveying. 

Since the survey is done at varying speeds, depending on the amount of 

distress in the pavement, a vehicle equipped with automatic transmission and 

a flashing light should be used. 

The Survey Form 

A copy of the survey form is shown in Fig A3.1. The form provides space 

to identify the county, district, highway, and direction, as well as the 

control, section and job number. The exact location of the section must be 

fixed by relating the ends of the section to some detail which can be located 

on a map of the area. The date of the survey and the name of the survey team 

should also be entered on the sheet. The slab joint spacing is also entered 

on the field sheet. 

In the field, the only references to position are the mileposts. Further 

subdivision into O.2-mile segments is facilitated by the trip recorder of the 

vehicle. In order to tie the various O.2-mile sections in with SDHPT records, 

space is provided for the mile points of the highway. These mile points can 

be obtained from road logs. 

Between the column provided for mile points and the column for the number 

of spalled transverse cracks, space is provided for comments about bridges 

and other structures or landmarks within the O.2-mile section. The observed 
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Fig A3.1. Field sheet for recording distress of jointed concrete pavement. .i:' 
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quantities of the various distress manifestations should be right-justified 

on the field sheets. 
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Although distress manifestations are observed between, for example, mile­

posts 128.8 and 128.6, the rows of the field sheet are not staggered as one 

would expect in order to note the distress between the mileposts. For ease 

of computation, the distress manifestations are noted in the same row as the 

preceding milepost. If for example, 100 minor spalled cracks were counted 

when traveling from milepost 128.8 to milepost 128.6, this figure whould be 

written in the same row as milepost 128.8. When traveling in the opposite 

direction, from milepost 128.6 to milepost 128.8, the observations would be 

noted in the same row as milepost 128.6. 

Distress Descriptions 

Slab Associated Distress. These distress manifestations occur along the 

length of the slab and not in the vicinity of a joint. The first three dis­

tress manifestations refer only to jointed reinforced concrete pavement. 

(1) Transverse cracks. Transverse cracks occur at intervals along the 
slab. Transverse cracks in the vicinity of a joint, which may have 
resulted from some joint defect, do not fall into this category. 
Transverse cracks occur as a result of temperature drop stresses, 
drying shrinkage, and traffic loading. 

All the transverse cracks in the outer lane of the roadway are 
counted. Cracks which do not extend past the middle of the lane 
are not counted. 

(2) Spalled transverse cracks. Spalling is the widening of existing 
cracks by secondary cracking or breaking of the concrete at the 
cracked edges. Spalling results from traffic loading and from 
stresses which occur due to material entering the crack and 
resisting thermal expansion. Both these situations result in high 
stresses in the upper edge of the concrete along the crack and a 
spall results. 

The number of spalled cracks in the outer lane is recorded. If the 
spall is less than an inch wide and deep and only a few of these 
spalls occur along the length of a crack, the crack is not counted 
as spalled (Fig A3.2). For a crack to be counted as spalled, a 
significant amount of spalling must have occurred (Fig A3.3) and 
a drop in the riding quality of the pavement must result. If the 
spall has been patched, the spalled crack should be counted and 
not the patch. 
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(3) Faulted transverse cracks. Faulted transverse cracks occur as a 
result of a loss in subgrade support and traffic loading. The con­
crete in the immediate vicinity of the steel will break off and the 
final result will be the difference in the level of the slab across 
the crack. This will result in a significant loss of riding quality. 

The number of faulted transverse cracks in the outer lane of the 
roadway per 0.2-mile section is recorded. 

(4) Cracked slabs. Typical unreinforced slabs are 15 feet long. A 
crack in this type of slab results in two smaller slabs which may 
begin to move under load. The number of cracked slabs in both the 
inside and the outside lane are counted. Corner breaks are not 
counted as cracked slabs, but rather as joints with cracking. If 
the joint side of the corner break triangle is longer than half a 
lane width, then the corner break is counted as a cracked slab. 
Longitudinal cracks may also result in cracked slabs. 

(5) Shattered slabs. These slabs are counted similarly to the cracked 
slabs except that the slab should be broken into three distinct 
pieces in order to be counted as a shattered slab. 

(6) Slab patches. The number of repair patches in both lanes of the 
roadway are recorded. Portland cement concrete and asphalt concrete 
patches are recorded separately. Neither the condition nor the 
size of the patch is recorded. 

(7) Edge pumping. Water passes through cracks in the pavement and 
penetrates the sublayers. When a load, such as a heavy vehicle 
passing over the crack, is applied, the water is forced out of the 
crack, taking fine material of the sublayers with it. This is 
defined as pumping. From the survey vehicle, pumping is generally 
evident from an accompanying stain on the shoulder of the road. 

The length of the edge crack causing this staining is estimated and 
divided by the length of the section (approximately 1000 feet) to 
arrive at a percentage. Because it is difficult to estimate the 
length of the edge crack which is pumping, this result will be 
slightly subjective. 

Joint-Associated Distress 

This distress should be directly related to the joints in the pavement. 

(1) Spa lIed joints. Spalled joints occur in a similar manner to spalled 
cracks. The number of joints exhibiting spalls which are wider 
and deeper than one inch are recorded. The whole joint across 
both trafficked lanes should be examined for spalls. 

(2) Faulted joint. The number of faulted joints per 0.2-mile section 
is recorded. The joint should be examined across both lanes for 
faulting. 

(3) Joints with cracking. A large number of different crack types and 
patterns occur at joints. In order to simplify the recording 
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of this distress form, all the crack types have been grouped under 
one heading. Figure A3.4 shows a number of different crack patterns 
at a joint. The number of joints with cracking in every O.2-mile 
section are recorded. The joint should be examined across both 
lane widths for cracking. 

(4) Patched joints. When the cracking at a joint becomes severe~ the 
joint is repaired with a patch. The number of patched joints per 
O.2-mile section is recorded. The joint should be examined for 
patches in both trafficked lanes. Care must be taken to count a 
repaired spall not in this category but rather in the spalled joint 
category. 

(5) Bad joint sealant. Traffic and environment will cause a deteriora­
tion of the joint sealant in the pavement. Eventually some of the 
sealant will be stripped out of the joint and water may pass through 
the joint. The number of joints in which the sealant is signifi­
cantly damaged are recorded. The joint should be examined across 
both lanes of the roadway. 

(6) Pumping joints. Once the joint sealant has failed, water may pass 
through the joint and pumping may occur. Tell-tale pumping stains 
will be removed by traffic in the dry season. Thus, if any accu­
rate recrod of this distress manifestation is required, the 
condition survey should be carried out immediately after a period 
of rainfall. The number of joints exhibiting pumping in one 
O.2-mile section is recorded. The joint should be examined across 
both traffic lanes for pumping. 

CONCLUSIONS 

The survey should preferably be conducted with the sun facing the left 

side of the survey vehicle. If the sun is on the other side of the survey 

vehicle, the vehicle shadow may hinder surveying. 

The above survey procedure should result in objective measurements 

of pavement distress types. Should a particular form of distress, not 

indicated in the procedure, be prevalent along a certain pavement, this 

distress type can be counted instead of one of the other distress types 

which may not be present. 
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