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PREFACE

This report documents work accomplished between July 1976 and September
1977 by tne U.S. Army Construction Engineering Research Laboratory, under
Project Order No. /7-ul4 trom the Air Force Civil Engineering Center
(AFCEC), Tyndall AF3, Florida. iir. Donald HN. Brown was Project Engineer
for the Civil Enginzering Center.

On April 8, 19/7, AFCEC divided into two organizations. AFCEC became part
of the Air Force Engineering and Services Agency (AFESA). Tne Research and
Development function remains under Air Force Systems Command as Det 1
(Civil and Environmental Engineering vevelopment Ofrice (CEEDD) ADTC).

ilr. Donald N. Brown remains as the Project Engineer. Both units remain at
Tyndall AF8, Florida 32403.

This report has been reviewed by the Intormation Center Officer (I10) and is
releasable to the National Technical Information Services (WNTIS). At NTIS
it will pe available to the general public, including foreign nations.

This technical report has been reviewed and is approved for publication.

Lea/n OWW

Project Engineer Dir of Civil Engrg Development

WOMACK JOSEPH S. PIZZUTO, Col, USAF, BSC
Chief, Geotechnical Division Commander ]
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INTRODUCT ION

The Air Force has tor several years been actively engaged in the devel-
opment of a Pavement Maintenance Management System. The first accom-
plishment in this study was the development of improvea procedures for do-
termining the relative condition of airfield pavements. These improved
procedures are presented in detail in this report. These procedures were
developed during FY /5 and /6 and validated by field tests during FY 76 and
/7. Two conferences, attended by Command Pavement Engineers trom all Major
Commands, have been held at Tyndall AFB, Florida (30 Nov-2 Dec 1476, 18-20
Oct 1977), to discuss and revise these procedures. It was the consensus of
the attendees at these contarences that these procedures provided vastly
mmproved methods for detemmining the relative condition of airfield pave-
ments. Thus, CEEVO was requested, during the conterence held in October
197/, to publish, in some form, instructions for the use ot these pro-
cedures as soon as possible. As a result this technical report is being
pupblished in the same format as that used for Chapter 3, "Airtield Pavement
Condition Survey Report," AFR 93-5. The Air Force Civil Engineering Center
(AFCEC), at Tyndall AFB, Florida, has tne responsibility for revising AFR
Y3-H. It is recommended that the information presented in this report be
usad as a basis for revision of Chapter 3, AFR 93-5.

1
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AIRFIELD PAVEMENT CONDITION SURVEY
(Proposed Revision of Chapter 3, AFR 93-5)
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3-1. Scope.  Tmis chaptor describes the procedures tor pertorming an
arrtield pavement condition survey and determining the pavement condition 3
index (PCL) based on data obtained trom the survey, Outlines ot methods
and data requirements 1or preparing condition survey reports are also pre-
sented.

3-d¢ dogectives.  The condaition survey and determination ot the vel
tultrll the rollowing objectives:

aeIndrcates the present condition of the pavement in terms of struc-
wral antegrity and operational surtace condition,

D.  Provides the dase Cival Engineer (BCE) with an objective and ra-
tronal basis tor determining marntenance and repair needs and priorities,
the PCL obtained over a period of years will also establish the rate of
pavement detertoration which serves as a warning system tor early identi-
frcation and/or projection of major repair requirements.

C.  Provides the major commands with a common index tor comparing the
condition and pertormance of pavements at all oporational bases within
their Jurisdictions, and also provides a raticnal justitication tor maior
repair projects and for requesting in-depth pavement evaluation.

do o Provides HQ USAE with a rational pasis tor assigning priority tor
in-depth pavement evaluations.,

2. Provides feadback on pavement pertormance tor validation or im-
provement ot current pavement design and maintenance procedures.

3-3. ueneral.

a.  The airtield pavement condition survey and the determination ot
the PCL by the base pavement engineer are the primary means of obtaining
and recording vital airtield pavement performance data.

O, Tne conaition survey tor both jointed concrete and asphalt- or
tar-surtaced pavement teatures consists principally ot a visual in-
spection of the pavement surtaces tor signs ot pavement distress re-
sulting rrom the influence of aircratt trattic and enviromment.

C. The overall airtield pavement nmust tirst be divided into tea-
tures based on the pavement's design, construction history, and trattic
ared. A designated pavement feature theretore (1) has consistent
structural thickness and materials, (Z) was constructed at one time, and
(3) 1s Tocated 1 one trattic area.  The teatures should be outlined and
identitied on tne airtield Tayout plan.




3-4. Procedure. The steps for pertorming the condition survey and
determining the PCl tor a pavement feature are shown in Fiqure 3-1 and are
briefly described below.

a. The pavement teature is tirst divided into sample units. A
sample unit tor concrete pavement is approximately 20 slabs; a sample
unit tor asphalt is an area of approximately bSuu0 square feet.

b. The sample units are inspected, and distress types and their
severity levels and densities are recorded. Attachment A provides a
comprehensive guide tor identitication of the different distress types
and their severity levels. The criteria in Attachment A must be used in
identitying and recording the distress types and severity levels in
order to obtain an accurate PCIL.

C¢. For each distress type, density, and severity level within a
sample unit, a deduct value is determined trom the appropriate curve.
These curves are presented in Section 3-4-1 for jointed concrete and
Section 3-4-2 tor asphalt- or tar-surtaced pavements.

d. The total deduct value (TOV) tor each sample unit is determined
by adding all deduct values tor each distress condition observed.

e. A corrected deduct value (COV) is determined trom Section 3-4-1
tor jointed concrete and Section 3-4-2 tor asphalt- or tar-surfaced pave-
ments. The COV is the TOV adjusted tor the number of distress condi-
tions observed with individual deduct values ot more than five points.

i

t. The PCl tor each sample unit inspected is calculated as ftol-

Tows :

PCI = 1v0 - CbV

: [f the CDV for a sample unit is less than the highest individual
distress deduct value, the highest value should be used in lieu of the
COV in the above equation.

g. The PCI or the entire reature is the average of the PCls from
all sample units inspected.

~h. The teature's pavement condition rating is determined from
Fiqure 3-1, Step 8, which presents verbal descriptions ot pavement con-
dition as a function of PCI value.

3-4-1. _Juinted Concrete Pavement Condition Survey. Figure 3-2 illus-
trates thg lelSlon.Ot a jointed concrete teature into sample units. Each
sample unit (approximately 2u slabs in size) is numbered so it can be relo-

cated for future inspections, maintenance needs, or random sampling pur-
poses.




tach sample unit ot the reature 1s inspected (or see Section 3-5 for
sampling). The actual inspection is pertormed by walking over ecach slab of
the sample unit being surveyed and recording distress(es) existing in the
stab on the jointed concrete pavement-condition survey data sheet tor
sample umit (Figure 3-3). UOne data sheet 1s used tor each sample unit. A
sketch i1s made ot the sample unmit, using the dots as joint intersections.
The appropriate number code tor each distrass tound in the slab 1s placed
in the square representing tne slab. The letter L (low), M (medium), or H
(high) 1s included along with the distress number code to indicate the
severity level or the distress. For example, 150 indicates that low sever- .
1ty corner spalling exists in the slab.

A summary of tne distresses and the severities ot each distress con-
tarned in the sample unit is compiled on the survey data sheet. These data
are used to compute tne PCL tor the sample unit by rollowing the steps pre-
sented 1n Section 3-2. Figure 3-4 presents the deduct curves for each dis-
tress type and Fagure 3-5 gives the corrected deduct curves. Figure 3-3
shows the summary of the distress densities and severities and the computed
PCL tor the sample umt. g

The PCIs tor all tne sample units are compiled into a feature summary,
as shown in Figure 3-o. The mean PCI tor the teature is determined by
averaging the PCLs trom each sample umit. The overall condition rating of
the feature is determined by using the mean PCl and Figure 3-1 (i.e., bEx-
cellent, Good, Poor, etc.).

3-4-2. Asphalt- or Tar-Surtaced Pavement Condition Survey. Figure 3- E
/ shows an example ot dividing a teature into sample units. tach sample ?
unit (approximately 5000 square teet in size) is numbered so it can be re-
located tor tuture inspections. maintenance needs, or random sampling pur-
poOsSes.

tach sample unit of the feature is inspected (or see Section 3-5 for
sampling). The distress inspection is conducted by walking over the sample
unit, measuring each distress type and severity according to Attachment A,
and recording the data on the asphalt- or tar-surtaced pavement-condition
survey data sheet tor sample unit (Figure 3-8). One data sheet is used for
each sample unit. A hand odometer is very helptul tor measuring the dis-
tress lengths and areas. A lu-foot straightedge and a 12-inch scale must
be available ror measuring the depth ot ruts or depressions. Each column
on the data sheet 1s used to represent a distress type, and the amount.and
severity ot each distress located are listed in the column. For example,
distress No. 5 (depression) is recorded as ox4l, which indicates that the
depression 1s b teet by 4 teet and of low severity. Distress type No. 8
(longitudinal and transverse cracking) is measured in linear teet: thus,
0L indicates 10 feet of lignt cracking, 5M indicates 5 teet of medium
cracking, etc. This tormat is very convenient tor recording data in the
tield.




The total distress data are used to compute the PCI for the sample
unit by rollowing the steps presented in Figure 3-1. Figure 3-9 gives the
deduct curves ftor each distress type, and Figure 3-1U presents the cor-
rected deduct curves. A summary of the distress densities and severities
and the coinputed PCI for tne sample unit are given in Figure 3-8.

The PCls for each sample unit are compiled into a feature summary as
shown in Figure 3-11. The mean PCl for the feature is determined by aver-
aqing the PCIs from each sample unit. The overall condition rating of the
reature is determined using the mean PCI and Figure 3-1.

3-4-3. Remarks.

a. For poth types ot pavement (3-4-1, 3-4-2), it is important that
each sample unit be identirtied adequately so that it can be relocated for
additional inspections to verify distress data, or for comparison with
future inspections.

b. Based on significant variation of sample unit PCI along a feature
and/or significant variation in distress types among sample units, one fea-
ture should be divided into two or more features for future inspections and
maintenance purposes.

3-5. Condition Survey by Sampling. Inspection of an 2ntire feature
may require considerable effort, especially if the teature is very large.
Tnis is particularly true for asphalt- or tar-surfaced pavements containing
much distress. Because of tne time and effort involved, frequent surveys
of the entire feature may be beyond available manpower, funds, and time;
tfor example, closing a heavily used runway for any extended time period is
difficult. A sampling plan has therefore been developed so that an ade-
quate estimate of the PCI can pe determined by inspecting only a portion of
the sample units in a feature. Use ot the statistical sampling plan de-
scribed here will considerably reduce the time required to inspect a fea-
ture without significant loss of accuracy. However, inspection of the
entire feature may be desired for contractual maintenance work. The ®AJCOM
pavements engineer will specify whether or not sampling may be used.

a. Number of Sample Units to Be Inspected. The minimum number of
sample units that must be surveyed to obtain an adequate estimate of the
PCl of the feature depends on:

(1) How large an error can be tolerated in the estimate of the fea-
ture PCI (denoted by e).

(2) The desired prooability that the teature PCI estimate will be
within this 1imit of error (usually set fairly high, such as 95 percent).




i (3) The estimate of the variation ot the PCl (or standard deviation)
) trom one sample unit to another within the feature (denoted by o).

| (4)  The total number of sample units in the teature (denoted by N).

For 95 percent confidence that the error in estimating the mean fea-
ture PCL 1s no greater than +te, the minmimum number of sample units to be
inspected, n, 1s calculated from the tollowing equation.

’ Nod (3-1)
! ne o

(3) (N-1) + &°

For example, an asphalt-surtaced taxiway feature S0 feet wide and 2500
F reet long must be inspected and the mean PCl determined. Convenient sample
units of SU0x1U0 feet are selected; 25 units result. Determining the true

PCL ot the teature within +5 points, with 2 contidence level ot 95 percent,

i% is desired. A standard deviation of 10 points is selected based on data
: obtained rrom many asphalt features. The parameters are theretore:

N =25

e = 5 points

Q 10 points

: :5\(]0L)7 - = 10.

P 5)+ )
(Il—-(fﬁ-li + (10)°

Theretore, a mimimum of 10 sample units must be selected at random and
inspected; the PCl of each umit and the mean PCl of the feature are then
computed based on the inspaction data.

Plots wnich permit the number of required samples to be readily ob-
tained were developed using Equation (3-1). These graphs, shown in Figures
3-12 and 3-13, can be used to select the minimum number of sample units
that must be inspected to provide a reasonable estimate of the true mean
PCL of the feature. This estimate will be within +5 points approximately
95 percent of the time.

b. Selection of Sample Units to Be Inspected. Sample units must be
selected randomly to insure an unbiased estimate of the pavement feature's
PCL.  If the total number of sample units in a feature is 10 or more, stra-
tifying the feature is recommended This involves dividing the feature
into a number of parts called strata. An equal number of sample units are
randomly selected from each stratum, and the sample mean is computed by
averaging the PCI of all surveyed sample units.




The following example illustrates the procedure ot stratitied random
sampling. The teature to be inspected (Figure 3-7) contains 25 sample
units. The required minimum number ot sample units, as previously calcu-
lated, 1s 1U. The sample units are numbered trom 1 to 25 beginning at one
end. Strata can be selected 1n several ways, such as dividing the teature
into tive strata:

Stratum 1 Sample umits 1 through 5
Stratum 2 Sample units o through 10
Stratum 3 Sample units 11 through 15
Stratum 4 Sample units 16 through 20
Stratum 5 Sample units 21 through 25

Iwo sample units are selected at random from each stratum using a
random numper table such as Table 3-1. For the example, the units could be
selected by starting at columns uUb and Jo, and row 1V, and proceeding down
the page, selecting two numbers trom 1 to 5 (U3 from row lo and 01 from row
25), then b to 1U, etc. Since the required units are not obtained when the
bottom of the column has been reached, the additional units can be obtained
by proceeding upward from row 49 in columns 20 and 21. The sample units
selected tor the example using this procedure are:

Strata Sample Units
Stratum 1 (1-5) G, Us
Stratum 2 (o-10) 0y, 10
Stratum 3 (11-15) Y213
Stratum 4 (16-20) 16, 17
Stratum 5 (21-25) .5 e

Each ot these sample units must be inspected and its PCl determined.
The mean PCI of the taxiway feature is then estimated as the mean of the 1V
sample units. Using the data in Figure 3-11, the PCI of the feature deter-
mined using the sample option is as shown in Figure 3-14. The PCI of the ,
1U sample units is 38, which is close to the true mean of 3b, as given in ?
Figure 3-11.

One of the major objectives to random sampling that engineers some- é
times express is the problem of not including a very poor or excellent
sample unit(s) which may exist in the feature. However, one or more addi-
tional samples may be selected by the engineer if desired; but the tollow-
ing equation must then be used to compute the mean PCl:

"
=
]

. O) 57 4 € e .
PCI, §—+ PCT, + ¢ PCI, (3-2)

mean PCl of feature

where PCIf

N total number ot sample units in the feature

C

"

number of additional sample units




Cfl = arithmetic mean or PCl tor random units

ﬁsz = arithmetic mean ot PCI for the additional sample units.

For example, it the mean PCI of the 1V sample units previously dis-
cussed was 38, and one additional section, which was inspected because it
had serious distress, had a PCl of 1V, the final PCIt of the teature would
be computed as:

_(25-1)

! 1
PCI, = 25551 (38) + 52 (10) = 37.

3-6. Pavement Condition Index (PCI) Computer Program. A computer
program to compute the PCls of any number of sample units and features is
included in Attachment B. This program provides a rapid means ot computing
the PCIs when many sample units and/or fteatures are surveyed, and a con-
venient summary of distress data, sample unit PCl values, and teature PCls.

3-7. Basic Airtield Data. A considerable amount of basic airtield
data are incorporated into the condition survey report. Most of this in-
tormation is contained in construction and maintenance records, and in
previous pavement condition survey reports which are usually available in
the BCE tiles. To tacilitate report preparation, the basic data should be
accunulated and maintained by the base pavement engineer in a format simi-
lar to the condition survey intormation items. These items should be com-
pilted at base level tor subsequent use in the survey reports as tollows:

a. Construction History. The history of maintenance, repair, and
reconstruction from original construction of the primary airtield pavement
system to the present should be maintained. The data should reflect air-
tield pavement projects and airtield change projects accomplished by the
construction agent, contract services, and BCE work torces.

b. Trattic History. The trequency of tull stop landings and takeotts
tor each aircratt should be obtained trom base operations. The data should
be cumulative trom ecarliest records.

C. Weather and Precipitation Data. Annual temperature ranges and
precipitation data in the torm of a weather summary should be obtained trom
the base weather ottice.

d. Plans and cross-sections of all major airtield components should
be included in the report. These should be updated to reflect new con-
struction, reconstruction, or overlays upon completion of projects.




e. The Base Comprehensive Plan should be supplemented as necessary to
show subsurface drainage systems under the airfield pavements.

t. Grades. Longitudinal and transverse grades should be indicated on
runway and taxiway profile and cross-section drawings.

g. Frost Action. It applicable, records of pavement behavior during
freezing periods and subsequent thaws should be obtained.

h. Distress Data. All data collected during the condition survey
should be stored for future use. A knowledge of the development ot dis-
tress over time is helptul in determining maintenance and repair needs.

i. Photographs. Photographs depicting both general and specific air-
field conditions should be included tv illustrate specific pavement condi-
tions. 1Include an aerial photograph of minimum scale 1:800, current within
3 years.

J. Pavement Condition Survey Reports. All previous pavement condi-
tion survey reports should be on hand and maintained in chronological order
and referenced in the current report.

3-8. Airtield Pavement Condition Survey Reports. The tformat for re-
porting the tindings of the airfield condition survey has been designed to
preclude the necessity or extensive dratting and typing. The pavement dis-
tress data and PCI computations can be presented as directly obtained from
the computer program, or manual calculations. Basic airtield data and
load-carrying capacity evaluation will primarily reflect changes in air-
field pavement systems which have occurred since the last condition survey
report. The report should be prepared by the base pavement engineer on a
recurring cycle at intervals not to exceed 5 years and should be reviewed
by the major command pavement engineer. The PCI condition survey should be
performed annually for all the features. The results (preferably the PCI
program computer output) should be submitted to the major command engineer
for evaluation and further action. If signifticant changes in the PCI have
occurred, the condition survey report should be updated. The update should
include Sections 4, 5, 6, and 7 of the report. The condition survey report
format is shown in Figure 3-15. The major command engineer should make
sure that the format is used to insure that the completed reports are stan-
dardi zed.

11




STEP |. DIVIDE PAVEMENT FEATURE INTO SAMPLE UNITS.

STEP 8. DETERMINE PAVEMENT

STEP 2. INSPECT SAMPLE UNITS: DETERMINE DISTRESS TYPES
AND SEVERITY LEVELS AND MEASURE DENSITY

~4 Light LBT
Cracking
Medium Alligator

STEP 3. DETERMINE DEDUCT VALUES
100 LAT Cracking

__Alligator

DEDUCT VALUE
DEDUCT VALUE

D e L e e L el
O.) DENSITY PERCENT 100
{Log Scale)

o

|
) DENSITY PERCENT 100
(Log Scale)

STEP 4. COMPUTE TOTAL DEDUCT VALUE (TOV) a+b
STEP 5. ADJUST TOTAL DEDUCT VALUE A
100 e

=Number of entries with
deduct values over 5
points

CORRECTED
DEDUCT VALUE

0 TOV-a«b 100 T 200
TOTAL DEDUCT VALUE

)

CONDITION RATING
OF FEATURE.

RATING

EXCELLENT

VERY GOOD

GOOD

FAIR

POOR

VERY POOR

FAILED

STEP 6. COMPUTE PAVEMENT CONDITION INDEX (PCI)=100-CDV FOR EACH SAMPLE UNIT INSPECTED.

STEP 7. COMPUTE PCl OF ENTIRE FEATURE (AVERAGE PCI'S OF SAMPLE UNITS)

Figure 3-1. Steps for Determining PCI of a Pavement Feature
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD 4@3

pare _3/28/76
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Fiqure 3-3. Jointed Concrete Pavements - Condition Survey Data Sheet
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of density,

NOTE: High severity blow-up renders the pavement inoperative,
thereftore a deduct value of 100 should be used reaardless
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1. Blow-up.

Y

Fioure 3<4. Jointed Concerete Distress NDeduct Values
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2. Corner break.

Jointed Concrete Distress Deduct Values (continued)
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i 3. longitudinal/transverse/diaqonal cracking.
Fiagure 3-4. Jointed Concrete Distress Deduct Values (continued)
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4. Durability cracking.

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)




JOINT SEAL DAMAGE IS NOT RATED RY DENSITY, THE SEVERITY
OF THE DISTRESS IS DETERMINED BY THE SEALANT'S OVERALL
CONDITION FOR A PARTICULAR SECTION.

THE DEDUCT VALUES FOR THE THREE LEVELS OF SEVERITY ARE
AS FOLLOWS!:

1. HIGH SEVERITY - 12 POINTS
2. MEDIUM SEVERITY - 7 POINTS
5, Low SEVERITY ~ 2 POINTS

5. Joint seal damage.

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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6. Small patch.

Jointed Concrete Distress Deduct Values (continued)
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7. Patching/utility cut defect.

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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Jointed Concrete Distress peduct Values (continued)
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11. Settlement.

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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10, Shattered slab,

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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13.  Shrinkage cracks.

Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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14.  Spalling along the joints. ‘

Fiqure 3-4. Jointed Concrete Distress Deduct Values (continued)
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15. Spalling corner.

Jointed Concrete Distress Deduct Values (concluded)
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Condition rating:

Figure 3-6.
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Jointed Concrete Pavement
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AIRFIELD
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CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT
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13. Rutting
14.  Shoving
15. Slippag
16. Swell

9

from PCC
e Cracking

SKETCH:

100
i

—AL

V/ EXISTING DISTRESS TYPES
/ ) -] 12
YXY4M| oX4L | /0L 3xX/IOM
2X3 L 5L -
/5L
S5M
10 L
S5M
0
‘.E Libseft |24sef+| 4O
I8 m|/6 59 F4 /OfR | 30s9F+
oY w4
PCI CALCULATION
DISTRESS | DENSITY SEVERITY | DEDUCT
TYPE VALUE
/ 0.12 L 7
/ O.32 M 19 PCI =100-CDV+=
5 0.48 L 2 75
8 o. 80 L 5
8 0.20 | M 5
/2 .60 | M il 5
RATING =
eryj
DEDUCT TOTAL 45 :——_mij
CORRECTED DEDUCT VALUE(cOV)] 25

Figure 3-8.

33

Asphalt- or Tar-Surfaced Pavements -
Condition Survey Data Sheet




san|ep 32npa] JUsWBARY PIIRUNG-JR] JO -} |eydsy ‘g-¢ a4nbly !
“buLlyoess Jojebi|ly T
IN3J¥83d — ALlISNIQ SS3¥iSIa

00L OS ol S L $°0 1’0

L s L S L § { PR IR ot
T 4 4
! | rlrl.meHHk A A L e
- | ‘ ‘.T;.. e e , ¢ L0 -+ . sagad
pracedeenaae o 3 = (581 S FEIEY S5 = S B4 T e H4
I R R TR S e 8

ey

s
e . e SRR R
R R O e e

§e
7’ v
. ey
- _X_r
. Tﬁ!’ RY 44
S A%
e
o
1 N
Ema
WS .
———
R
——— e
——
—
—
e
4 {

INTVA 1Onaia

34




(P3aNUL3UOD) SBN|eA 3INPa( JUBLIARJ PADeJUNG-JB] JO -3[eydSy “6-§
"bulpaslg -z
AN30¥83d — AlISNIG SSiuiSIO

oS ol S

1
4 e ..Ptt..r‘h‘i.».;:.:#v.‘{ti|\— e | . 1 4
014300 TOON DR = 5 % s Bl %2 15 IO VOOBE DO 7 o

3

4
T .
(38 ceam ot S SEE . [ SR S S

4, S S Sttt S et enridis ey ‘ . SIS S SRS
- soferrsdesenhsnses $ocidrarcde | (B A - 2 { EBNEY = W oo | .
L L : I ;
. e S S S0 S L -
e B
e e —
—— $oo o p—
g e + N
[ IENEY S S + 3
[ SR AT s v S .
96 S N SEEY O 5 SR SSUNS SRR S
— A h a4 s .
8 WY NSERE TR
[ R S SRS T — ‘ H
L e RS .
| 8 S B ST 1 0 S '
—— .
s PURIUS SRS .
e T =" .
—t e e
—— ! O W |
e -
—— e e .
L e T TR S
bt ea e
D Y v -
—— SRR e .
P - B
R s
i gt
B T = T SASE SRR
. - -
I SN SN e VR SN Y N
- o - — ‘
. - 1
—— -—— '
— —— '
FRRS SR
— — :
. — .
—— e e +
—— —— ‘
——— e —— ot
. e T SERY .
9 e e S e . N .
S | ‘ oy . et e i 4 ew & .
mm'.w. s ihosany $esess J e S TR S S . . [ e e ] .
: PUTIPIEIN & 5 W W S 55 WS S IS Sa—— P

34nb1 4

ot

ov

0os

09

04

ool

INIVA 1ONnaia

35

e




(PBNULIUOD ) SBN|RA 35NP3( JUBWAARH PIDRJUNG-Je] 40 -3|eydSy "§-f

4

"buL4oeJd 43018 ¢

IN3D¥3d — ALlISN3IG SsS3uiSIa

ooli os ol S 1 $°0 i

S ISEEP USRS SR S5 (15 IS $oesit ' ‘4 D e e $osies § B

| % 3 S 0! 155 e ST R RS : 5 N ) O S 5 B 9543 5 28 T TG LS S

muwr#;f;+||r(xrs::¢;.;.. R ST TR N RN ST SRS T (T —

12 55 .

L ' ——— 4 et " . . L SR T e

e Pty 4 . P N . s . . LT S e e

R b n persncs ———— ——— e . fosrsse - Llflfo { - o. o ”
?..mx.w...., m. wH..f:.?. ‘v,:ml'... sl siBusssd &‘l&. TH!.!.{?..H P S

- 001

34nbL4

36

iNMVA 1Onaia




IN3ID2¥3d — ALISN3IQ SS3vuiSIq

01 < L <'0 1°0
L T (0 D (T y 5 IO R 4 0

ST + 3 A5 LIS R0 BSOS s

N N ST O ¢

001

AoNasa

INTVA




(P3NUL3UOD) SBN|BA 3INP3Q JUBWIARG PIDBJUNS-JB) 4O -3|eydSy ‘§-f 34nbLg4

"UOLSS3J40B]  *g

IN31J¥3d — ALlISNiIGQ SSiuisia

] 09

iNIVA 10naia

i 0

HITHH R

|

TSI IETEe S |

R S

Soes BUNEES SUSIEAR |




o E5 et -
- S " a P - -~ - =
- 2Np i - =oc -ui5 - agsys R=$ &
3 1 3 ] d PoJBjJng-Jde]| J40 3| BUGSY 6- 24D -
ALERED Sty e -
42042 L2l G Lo 4

o e

ot

o
e 2
oy o ]
- :
~
-
oS
<
*
1 ST RS 3 J -
HEbro 7 00 5 200 T 0% ¢
e = 3 s e s PR IES % Siidesihoss k=] 4
S el i 0L J
o SRR - * VESEa 1 1 00N K J °.
Bikideshipices Smitiocpistriras 3 s Sakiiluatuccd .aIVlv SR ERLUER TR P L T G5 1S RS SN (R RS i gL °°
llb.&. C o — e PR + 57 T (50 VSRS TSR S5
H.HlHl'..l. W..Ti‘ Sebosibicadisnide s oo fpasmactace Sldidiade Lol L

P SREST SHEI = SSEUE SEASS | SIRPE B °°—




£ vn

(P3nuULiuod) saniep 32Np3Q JUBWSAERY PIDRJUNS-UB] 4O -3|eydSy ~g-¢ aJnbild
"DUL}ORJD UOL3IB| 434 JuULOL  °/
IN21D¥3d — ALlISN3IQ SS3viSIQ :

os ol S
1

158 ) s T OO R LIS N (17 5 19 (8 1
O RN RO . LTI TR DERY DA B 5T
25 ERECE_L )] ; | S5 IV ) R L1 1B
A G 1608 . ! |70 R

OB 1 A O bt E

ool

iNIVA 1ONnaia

40

ey e vys:

o




T

(PanuL3uod) san|ep 3oNpa] JUSWBARY PadejUng-Je) J0 -3|eydsy “g-£ 24nbis

”

{ "DuLq2e4D 3SJaASURA] pue |eulpn3Lbuo] g
AN3O¥3d — ALlISN3IA SS3uiSsia

! ooL OS ol S 1 S0 1’0
1 L AR DDA OB .5 I FRORS D o s . 5 P 990900090 g

|

L S SEE

B e v (S (600 5 T 1 (56 i
A A 50 01 O H A8 O ot g = 3 3 o 4
e dEER T  p— e ———— ey ———
3 i et == IR M OER) B o (G

INTVA 1Onaia




(P3nuL3u0d) sanjey 30npa( JusWSARY padejung-Je] J40 -j|eydsy ‘g-g o4nbi4
"sbey(ids (10 ‘6

iN30¥3d — ALlISN3IG SS3uisIa

ooL 0OS ol S i $°0 1o

RN IR 5 1o 0T oY oell, At XU 13 < R 0

oot
- s sz 2508 T
U 516 TERIS0N 15998 NS A
S S O 15009 DR ARSI 0 TS i
o ol
4 B s (L A0 PR 2= K
e boet
gt : | R NG P § j 4.4 o5 4 4 $
. . — N - . . —— - + P . ‘ ‘
5= i : SenS s PER TS °N
0 4 izl | 0 e G S TGO T T LS S SO | |
4 ' S Y - . . - .—— . .- " —- e . . .
. - - i p SR
T‘I - .- e ——
. SR Y O S S S S S . on
. 3 [e A — - St
4 i 3 R fdid el L § T X
- 4 | et : 8 56 %5 A 5 ! o
i O ) S N } 55 10 0 ) S L { 4
s e ¢ } -/ o Uo._
1L L Lid { A . R [ =
- | Ll P
R e S Lo O
5 <
——— - - '
+ L Ldd | S ~
| R § 1550 TS e D (Suee: 8 S, + SI oo
il L G 0 0 c
e b boidd G- L]
— - 950 486 5 5 S
A ! - bt A S
et — 9 N S 1SS0 NS S X - [ V4
- - [ NS | NS
o b bt - s
SIS 0 | | doid. b Bes=d.
—— —— -
e - o8
5 T WO R | etk 3. B3 L
- 8 O o
Ll il d Bakidba Ll ¢ 5 R T W W O Se
5K 5 S WS S W | R IR i | [ W W S
5 O L S e S S O S (T S I R 06
I % S SR | { ! 55 555 10 SN e 5055 | ! H A 15 I T S8
Lddod 4. Joed i | I NS . S |
dosidgeive boss 44 O S S N - | J bdidacdic. ... Babrdededsoies - § {
T 10 Y TR 0 TS T Sl AR 5 { (TS0 TS T W 5 0 S T TOUON | §3 |
YESY FURDE mipas_— T SSUNS I - 'S NI | °°—




o /oo . ” S

(PanuLiuod) saniep 30npaq JU3WIARY PIJRUNG-ue] 40 -3|BYdSY ‘§-f 34nbLg

"3n2 A3t 13n pue buryoieq Q1
iAN3O¥3d — ALlISN3IG SS3uisIa

ol S 1 $°0 1’0
A4 il |
Ty I

505 NS S foeee ¢ N S S 0 Py SR |

AL o, ) b F | Y e
5 40 Q

b

|8 e
8

4

v3 4 ] [ 30 TS PN N WPP VRTINS S

—— e b gy

48,

H

.,1;

T

+-4+4

1

TR
HH

-

lag]

-

]

oS

159 13 40 0 O 5 v

INTVA 1ONnaia

boee e o

TEIXE i 4 - 4eieos TETRT 3 oS SO —eepeos cocsas s s d
¢esboe q-fl&..lf .ﬁl!...’.i e innn I T edesscdicsct sn o .
| PRESY -« 44 v | ool




(PaNuUL3u0D) San|ey 30Npa( JUSWSARY PIJLLUNG-UR[ 4O -3 [BYCSY

"33ebaubbe paysL|od 11
IN3D¥3d — ALlISNIG Sss3iuisia

oL S i

et (6 U e e I R e S

6-¢

555 518 U 0% NS
St g

—— e

| agh e —— e e——
b IS QS T S - T —— e —— s
o e — -
- I g
.- . . .-
ﬂ’
—— - 4 p——
e g ‘ -
bt [ e

e ——o—

-— e ———— e
- R e
v *
—— i P T'!
=T S R
— — | S
: [N — —
7 B A b 5§ 1 = P PR !
et bt ‘ g p SEURE R 290 155 8 vl! +
——— + P - .- -
‘x.. IS SOPPY WS ISR { = e bedadeod —
g il L R R 3 o3
0 . ———— - . — e — o B e
5 & + ST S [ (5 | -
s et H 4ia 1 | 5 s S8 W S 1G5 B
5o - -~ —— .'lrl'\t. R
44 et bl e o

% % B8

¢ i ¥
J
|
+

e o s SERTERNEY S e SRRt ' e o

T
i
i
TR
T
8

58 58 e

bod -

S 160 0

.;» § S
4 decis}
I 1
' o .
Wi & MR

34nbL4

ot

ov

os

09

0«

06

INIVA 1ONAaia

T

a4

e Ml i | il S i



(P3NUL3U0D) san|e) 30Np3Q JudWBARY PIJRSUANG-UR] U0 -3leydsy ‘g-g aunbly
"butusyjesm/bulaney ‘71
1N3D¥3d — AlISN3IAG SsSiuiSsia

PPPRRSET——

iNIVA 1oNnaia




(PanuUL3u0d) sanjep 3ONpa] JUBWBARY PBIRJUNG-JB] 4O -3|eydsy “g-£ a4nblLd

‘butling g1
1IN3D¥3d — AlISN3IG SSiuisIia

AP S——

= Ly
T 1
¥ |
. ' B
!
o 2
-~
i o
[
oo b 4 \ D
il
: <
gid >
T -
’ [
P T ~»
Ll bindo b
o
B
R A
AT TR A IR DO
&S bhse t '
s hesiigen t
* :;F. »....ﬂ... t i




ool

(panutLjuod) san(es 32npa( JuswaAe padejung-Je| JO -3[eydsy ‘g-g 24nbld
"SGe(S J3d AQ juswsred 3|Qix3a|4 40 ButAoys ‘¢l

AN3O¥3d — ALlISNiIQ SS3uiSIa

ol S 1 $°0 1’0
Lis s o Raee o Ko o e by ke .0
F | it 4 .4 50 S VESD VST SOPE S SRESSS | } L ISRRY ey +
L i = £ S B T O S Y T s 2 !
15 0 A
,1|.v|flllv’.l
% 2
——
——————
r\l.lr. .
-t
T
H1t
1

PTS SRS

INTVA 1ONaia

=1




(PaNuL3uod) san|ep 39npag JUBWAARY PIDRUNS-JB] 4O -F|RYdSY “§-§ gunbt 4

‘butydeud sbeddi|s -gI
1N3D¥3d — ALlISN3IG SS3uisIa g

oS ol S ) $°0 1’0
|

]
SRS . O
-
81 % e 1Y
-
-

ﬂ | I

T %1
i - LR IR £
- $oiedls

|

1

T

|
llﬁi

i

.

-+

i

1

Bl

1

€N

4 Lisvsgerid : {
T S S ST . . \
| S R —
5 U5 N S AP SR } { | 15 (0 S 0 U W ' | S 1 TR A S N R ) Fe | $ {
il it ] | | S5 T T S 1 T A e | !
PR SR NE A bociog S N S S &S S $ e e NPT | !
BP0 THA T SeSI e | H 195 1555 S TV Yo - I 56 M ¢ < | s Jl?.:.r..,? Baisiadpsongacnidivost { {
1r|1r # dossess ‘ caprons . rlfl-tﬂflb.!.ll.... stessede i °°
N A H 0 T U Y T W - " pbedid ool fedade dodan |
' : ) e i SRR SR o o . Ry - | T T o | i
— e e SRR ST = Y .a M " ! .TA.}:.* ........ 4 e |
4 o S dossster. q s s 1.l - i ‘e
4 N + 4+ + + s
1 i I 0 A 1 L | R O 1 - o0l
v y -

iNIVA 1ONnaia




(papn |2uod) Sanjep 32Mnpag 3UBWIATH Padejuns-Jel 4o -3

¢ S-4e) Leydsy  "g-¢ 34nbL4

‘LlamMs (9T
AN3IO¥3d — ALISNIG ss3uisIa

oS ol S ) $°0 1'o

lediediiied o SR S S S

 FORDT | s St RETEE S S

SErEL

e o SEEp s

¢ TSGR A7 I 0 A e e e S L e U S ot (EETe o i
4
2

49

et et




SIUBWBARY PITLJANG-4@] 40 ~3|eydSy 404 S3an|ep 32Npag pa}da4d4o)

o9 0sl

on 001 06 08

S3NTvA LONA340 d3LvINOTvd 40 WNS TviOL
0oL (0] 0s Oy

*01~¢ @4nbl4

ISR EEEREEREED .:M
Hr T
v e 41&(1’6 . or"*

+ sy f#;

~¢...ﬂ|~ »;qui..o

vy R T T T e T e e T
A U++&.‘f».'.¢+t.¢ . f*ILl«*#‘i..;'ofoﬁ

B 3 §

T T T Y
3 At ..4;...1?9?«.04.
A4a¢p¢.»“4?~¢4 4+ #I{%I¢‘Ot}‘+i4$.§t‘
4. +?f~tu4f;1ﬁ94')0?

ov

0%

Q09

oL

4 .,AYOIQ#QJIO‘A* +a.+ a&#wooai D T v . **lrio‘u,oi.é‘.a‘,"
- _f> > . G Gnam e an o SO S o o o o O o B e e
.  EREn w R tf0¢,b¢$¢4f‘¢:f¢#< e o e
e eRam et SR S T,!,wl&f«H Q.T*uffl‘«oa»c$¢4o.>¢¢4$ D
++ +- f - A,70_v<ro.v¢r.o¢.»¢'10&0v¢¢f
7055 1L 0 O ] — + : — H¢‘<.o........,»uﬁt.‘»...i.-
+ D T T e S S S
| Y
mEéa@:cé.oE?om2!¥ﬂ SESRINEEUAEEANEERSUNNERRENE]
e e e e
$onpaIp 5_; S:AIUd 40 huaﬁsz U IRCESSURNESEENEERERERNIN 4N
S Sy B e T T T e T e T o e
r&l\.&l&*f&iv#&l&i Hw«o.“.»....“.ovo* .e + o e
T?oftalr?fé.'.tlr ' W B R e o = .
, L+»Y7L|$ff 2 5 4«&»:.»o»..&¢.?‘,kv¥ﬁtl+ 4 BN E SR
et e o e S IES IS ImUs S W i S S A 1N W B 40 S | ‘e 1 44444
e e 4&.&:&17» 017)0+?47+l§oq+ D o T SR A S »u P 4 ;i‘x»\ « S HD 5 55 BB 15 B 8 .
M T T | 2O 1
L1 T T Afw‘ »H e AR ! = ﬁe\\ .LH Jus: 5 |
pae e ;Y.Io.?;%l&luff?f’%f “+ bty s ‘ ya ‘st +—t
SEEGIRGISESAERETEES SRS rTH‘T s ] - —t s
S e S S S S o S e o 4 L« +
. ‘—t 4434 43 4+ = - 49 ) | 8 LN
IRMmEREuSSNsSRsENEE T namnansny 0 bn HHHT
i 23 a3 L 1 b (5 Ly
T 11 1 T Il ¥ SRED BT
e o e v 44y 4+ v+ Fae 44 T e e -
+ i L £ 444 4340 .1 + 3
»rJf«L!J i B # §
——t 20 : ey T
IBENEN [} } + £ Lt ITRSEREERESENE,
TJWoIH.ﬂ - v “e 4 H a $-+- AYHL,L ~ hH» 44 ‘
i { 1 o " E
i ] 3 il O
V% g 1 g ) 4
1t A IS FEEENSESE SIS RSN EEEEEE B!
REea: SR EOR SR RN VEEOREEEEEEEL)
..L‘AM, «uALQIfI¢.¢»bLtA;&M.9+rt o
4- S LL,J_L« *.e.f.,;&..f.f»».» L4l
asas; “e8s P 1
4 : : badagad. 4 et
+ ... e S .- f&lolt,uli - +
I ESu ,I.iei;ﬁi:ﬁﬁ.i ANURSENSEEEEENEN
ey e et T o O e »o.t»,}t.J,,
4. 174».*.:\;‘ D e o o e e e S o ¢ it e
4. T*ﬂ.o. B g o o g o o ¢ BNEEORNEEEEEE e
»ro. N\%Yo 444 Lo%#«.\f 11&0~¢?¢0$|¢ ﬁ%hjmaw“
- 4 4 4.4y 4. - - 4
i HH O Il

00!

|
i
|
i

3NTVA 1ONA30 Q31038¥0D

R




Pavement Feature: Taxiway 5

Total No. of Units: 25
Date of Survey: 7/13/76
Unit Unit 2 Unit Unit 2
No. Area ft PCI No. Area ft REI
1 5000 42 16 5000 35
? 2 5000 33 17 5000 22
1 3 5000 53 18 5000 30
4 5000 39 19 5000 39
5 5000 23 20 5000 35
6 5000 25 S 5600 32
7 5000 36 22 5000 41
8 5000 38 23 5000 49
9 5000 35 24 5000 30
; 10 5000 25 25 5000 22
;i 11 5000 32
'1 12 5000 45
¥ 13 5000 40
A% 14 5000 55
!
{ 15 5000 46 Average PCI for feature: 36
? Condition rating: Poor

Figure 3-11. Feature Summary - Asphalt- or Tar-Surfaced Pavements
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Pavement Feature:
Total No. of Units:

Date of Survey:

Unit Unit ,

_No. Area ft PCL
1 5000 4?2
3 5000 53
9 5000 35

10 5000 25

12 5000 45

13 5000 40

16 5000 35

17 5000 22

21 5000 32

23 5000 49

Fiqure 3-14. Feature Summary--Asphalt- or Tar-Surfaced Pavements,

Sampling Option

Taxiway 58
25
7/13/76

Unit Unit 2

No. Area ft" PCI

Average PCI for Feature:

Condition Rating:

Poor

i
1
|
|

i
|
|
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TITLE PAGE AND COVER. The title page will indicate the major command re-
sponsible tor the report, base on which the survey was performed, date of
inspection, and date ot the report.

1. Construction History. Reterence the latest condition survey or pave-
ment evaluation report and update construction history to depict airfield
construction, maintenance, and repair projects accomplished since last
survey or evaluation. Record the construction history changes in the same
manner as presented in the last condition survey or evaluation report. In-
dicate whether pavement was built originally to light, medium, or heavy

load design specitications.

2. Character and Composition ot Aircraft Traffic and Load Repetitions.

Provide a brief narrative paragraph which reflects past and present mission
aircraft, by type and estimated trequency of tull stop landings and take-
ofts ot each aircraft.

3. Plans and Cross-Sections of Major Airfield Components.

a. Airtield Layout Plan. The airfield layout plan should depict air-
tield pavements required to support the mission; pavements not presently
used but maintained for possible mission support; and pavements not re-
quired and not maintained. All features should be delineated and identi-
tied by facility type (runway, taxiway, or apron), teature number within
tacility type, tratfic area (A, B, C, D, or X), and pavement thickness and
material type (AC and/or PCC).

b. Condition Rating. Include an airfield plan symbol-keyed to indi-
cate the narrative condition rating of each feature (e.g., E = excellent,
VG = very good, G = good, F = fair, P = poor, VP = very poor, FD = tailed).
The PCI should be indicated in the remark column on the Summary of Physical
Property Data.

c. Drainage. Problem areas should be identitied. Surtface and sub-
surface drainage should be shown in plan and profile tor all potential
drainage problem areas.

d. Cross-Section. Cross-sections (pavement structure sections)

should be provided in the report only when the original sections have been
moditied by major reconstruction, maintenance, or repair.

Figure 3-15. Condition Survey Report Format
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4. Character and Condition ot Pavement Surfaces. Only general statements ‘
as to the condition of the various pavement facilities are desired; {
detailed results, such as the summary of defects, are not to be included in |
this section of the report. Any areas showing distress as noted during the

condition survey will be described as to type and extent of distress. No

conclusive statements should be made regarding the effect of the pavement

conditions on aircraft operations. (This is to be incorporated into item

7, Narrative Summary.) A plot of the mean PCI of each feature overtime

should be included.

5. Summary of Physical Property Data. Using the same format contained in
the referenced condition survey report, change the summary to reflect the
moditications to pavement structures resulting trom recent airfield
projects. Use asterisks to annotate the changes.

6. Summary of Allowable Gross Loads. Compute the allowable gross loads
for pavement features which have been altered from the last evaluation
report by reconstruction or other major change in the pavement structure.
The computation procedure is outlined in AFM 88-24, chapters 2 and 3, for
flexible and rigid pavements, respectively. Use the table in Figure 4-1 of
this regulation for displaying results. If there have been no changes, the
summary of allowable gross loads will still be submitted as item 6 of the
Condition Survey Report.

7. Narrative Summary. A paragraph which incorporates statements regarding
operational condition of the airfield, recommendations for maintenance and
repair, and major conclusions developed during the inspection. Problem
areas should be highlighted.

8. Photographs Depicting Airfield Conditions. Optional at the discretion
of the command pavements engineer.

9. Attachments. Optional for use to present data to support the conclu-

sions and recommendations developed from the condition survey.

10. Reports. The basic report size will be 8 x 10-1/2 inches. The maximum
permissible size for a foldout sheet (drawing, gross load summary, etc.) is
15-1/2 x 10-1/2 inches. The completed report shall be securely bound;

pages should be numbered in sequence; and each foldout sheet shall be
folded properly.

Figure 3-15. Condition Survey Report Format (concluded)
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1.0 INTRODUCTION

This attachment provides a standardized reference for airfield pave-
ment distress identification. The types of airfield pavement distress are
listed alphabetically under the major categories of asphalt- or tar-sur-
faced pavements and jointed concrete pavements. Names, descriptions,
severity levels, photographs, and measurement or count criteria presented
for each distress were established based on the effect of the pavement's
structural integrity, operational condition, and maintenance and repair re-
quirements.

It is very important that the pavement inspector be able to identify
all distress types and their severity levels. The inspector should study
this attachment prior to performing the inspection and should carry a copy
for reference during the inspection.

The results of the pavement inspection are to be used in conjunction
with procedures presented in this document for determining the PCI and
pavement rating (Figure A-1).

It should be emphasized that pavement inspectors must follow the dis-
tress descriptions in this attachment in order to arrive at meaningful and
consistent PCI values.
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2.0 DISTRESSES IN ASPHALT- AND TAR-SURFACED PAVEMENTS

Name of Distress: Alligator or Fatigue Cracking

Description: Alligator or fatigue cracking is a series of inter-

connecting cracks caused by fatigue failure of the
asphalt concrete surface under repeated traffic
loading. The cracking initiates at the bottom of
the asphalt surface (or stabilized base) where
tensile stress and strain is highest under a wheel
load. The cracks propagate to the surface initially
as a series of parallel cracks. After repeated
traftic loading the cracks connect, forming many-
sided, sharp-angled pieces that develop a pattern
resembling chicken wire or the skin of an alligator.
The pieces are less than 2 feet on the longest side.

Alligator cracking occurs only in areas that are
subjected to repeated traftic loadings, such as
wheel paths. Theretore, it would not occur over

an entire area unless the entire area was subjected
to traftic loading. Pattern-type cracking which
occurs over an entire area that is not subjected

to loading is rated as block cracking, which is not
a load-associated distress.

Alligator cracking is considered a major structural
distress.

Severity Levels: L* - Fine, longitudinal hairline cracks running parallel

*

to each other with none or only a few interconnect-
ing cracks. The cracks are not spalled. (Figures A-2,
A-3, A-4)

M - Further development of light alligator cracking
into a pattern or network of cracks that may be
lightly spalled. (Figures A-5 through A-9)

H - Network or pattern cracking has progressed so that
the pieces are well defined and spalled at the
edges; some of the pieces rock under traftic.
(Figure A-10)

L - Low severity level
M - Medium severity level
H - High severity level
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How to Measure:

Alligator cracking is measured in square feet of
surface area. The major difticulty in measuring
this type of distress is that many times two or
three Tevels of severity exist within one dis-
tressed area. If these porticns can be easily
distinguished trom each other, they should be
measured and recorded separately. However, if
the different levels of severity cannot be
easily divided, the entire area should be rated
at the highest severity level present.

Figure A-2. Low Severity Alligator Cracking.

64




Figure A-3. Low Severity Alligator Cracking.

Figure A-4., Low Severity Alligator Cracking, Approachina Medium Severity.
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Fiqure A-5. Medium Severity Alligator Cracking. (Note the
Depression Occurring With the Cracking.)

Figure A-6. Medium Severity Alligator Cracking.
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Figure A-7. Medium Severity Alligator Cracking.

Fiaqure A-8. Medium Severity Alligator Crackina, Approaching High Severity.
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Fiqure A-Q, Medium Severity Alligator Cracking, Avproachina High Severity.
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Fiqure A-10. High Severity Alligator Cracking.
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; Name of Distress: Bleeding ‘

Description: Bleeding is a tilm of bituminous material on the
pavement surface which creates a shiny, glass-
like, reflecting surtace that usually becomes
quite sticky. Bleeding is caused by excessive
amounts of asphalt cement or tars in the mix
and/or low air void content. It occurs when
asphalt tills the voids ot the mix during hot
weather and then expands out onto the surface of
the pavement. Since the bleeding process is not
reversible during cold weather, asphalt or tar
will accumulate on the surface.

Severity Levels: No degrees ot severity are defined. Bleeding
should be noted when it i¢ extensive enough to
cause a reduction in skid resistance. (Figures A-11,
A-12)

How to Measure: Bleeding is measured in squcre feet of surface
area.

Figure A-11. Bleeding.
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Figure A-12.

Close-Up of Fiaure A-11.
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Name of Distress:

Description:

Severity Levels: L -

M -

How to Measure:

Block Cracking

Block cracks are interconnected cracks that divide
the pavement into approximately rectangular pieces.
The blocks may range in size from approximately

1 x 1 foot to 10 x 1u feet. Block cracking is
caused mainly by shrinkage of the asphalt concrete
and daily temperature cycling (which results in
daily stress/strain cycling). It is not load-
associated., The occurrence of block cracking
usually indicates that the asphalt has hardened
significantly. Block cracking normally occurs
over a large proportion of pavement area, but
sometimes will occur only in nontraffic areas.
This type of distress differs from alligator
cracking in that alligator cracks form smaller,
many-sided pieces with sharp angles. Also un-
like block cracks, alligator cracks are caused

by repeated tratfic loadings. and are therefore
located only in traffic areas (i.e., wheeil

paths).

Blocks are defined by cracks that are nonspalled
(sides of the crack are vertical) or only lightly
spalled, causing no foreign object damage (FOD)
potential. Nonfilled cracks have 1/4 inch or
less mean width and filled cracks have a filler
in satisfactory condition. (Figures A-13 through
A-16)

Blocks are defined by either (1) filled or non-
filled cracks that are moderately spalled (some
FOD potential); (2) nontilled cracks that are

not spalled or have only minor spalling (some

FOD potential), but have a mean width greater

than approximately 1/4 inch; or (3) filled

cracks that are not spalled or have only minor
spalling (some FOD potential), but have filler

in unsatistactory condition. (Figures A-17, A-18)

Blocks are well-defined by cracks that are
severely spalled, causing a definite FOD poten-
tial. (Figures A-19, A-20, A-21)

Block cracking is measured in square feet of sur-
face area. It usually occurs at one severity
level in a given pavement section; however, any
areas of the pavement section having distinctly
different levels of severity should be measured
and recorded separately.
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Figure A-13. Low Severity Block Cracking.
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Figure A-14. Low Severity Block Cracking, Filled Cracks.




Figure A-15. Low Severity Block Crackina, Filled Cracks.

Figure A-16. Low Severity Block Crackina, Small Blocks
Defined by Hairline Cracks.
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Figure A-17. Medium Severity Block Cracking.

Figure A-18. Medium Severity Block Cracking.

74




g

Figure A-19.

Fiqure A-20.

High Severity Block Cracking.

High Severity Block Crackinq.

75

|



T T T -

Figure A-21.

High Severity Block Cracking.
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Name of Distress: Corrugation

Description: Corrugation is a series of closely spaced ridges
and valleys (ripples) occurring at fairly regular
& intervals (usually less than 5 feet) along the
pavement. The ridges are perpendicular to the
traffic direction. Traffic action combined with
an unstable pavement surfice or base usually
causes this type of distr ss.

Severity Levels: L - Corrugations are minor and do not signiticantly
affect ride quality (see measurement criteria
below). (Figure A-22)

M - Corrugations are noticeable and significantly
‘ affect ride quality (see measurement criteria
P! below.) (Figure A-23)

H - Corrugations are easily noticed and severely
affect ride quality (see measurement criteria
below). (Figure A-24)

How to Measure: Corrugation is measured in square feet of surface
area. The mean elevation difference between the
ridges and valleys of the corrugations indicates
the level of severity. To determine the mean
elevation difference, a 10-foot straightedge
should be placed perpendicular to the corruga-
tions so that the depth of the valleys can be
measured in inches. The mean depth is calculat-
ed from five such measurements.

4

Runways and Taxiways and
Severity High Speed Taxiways Aprons 4
L <1/4 inch <1/2 inch
M 1/4 - 1/2 inch 1/2 -1 inch
H >1/2 inch >1 inch

Some of the following pictures have been taken on roads
and streets. Corrugation is not commonly tound on
airfield pavements.
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Figure A-22. Low Severity Corrugation in the Forearound, Changing to
Medium and High in the Background.

Figure A-23. Medium Severity Corrugation.
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Name of Distress:

Description:

Severity Levels: |

How to Measure:

Depression

Depressions are localized pavement surface areas
having elevations slightly lower than those of the
surrounding pavement. In many instances, light
depressions are not noticeable until after a rain,
when ponding water creates "birdbath" areas; but
the depressions can also be located without rain
because of stains created by ponding of water. De-
pressions can be caused by settlement of the foun-
dation soil or can be "built up" during construction.
Depressions cause roughness and, when filled with
water of sufficient depth, could cause hydroplaning
of aircraft.

Depression can be observed or located by stained
areas, only slightly affects pavement riding qual-
ity, and may cause hydroplaning potential on run-
ways (see measurement criteria below). (Figure A-25)

The depression can be observed., moderately affects
pavement riding quality, and causes hydroplaning
potential on runways (see measurement criteria
below). (Figures A-26, A-27)

The depression can be readily observed, severely
afrects pavement riding quality, and causes defi-
nite hydroplaning potential (see measurement
criteria below). (Figure A-28)

Depressions are measured in square teet of surface
area. The maximum depth of the depression deter-
mines the level of severity. This depth can be
measured by placing a 10-foot straightedge across
the depressed area and measuring the maximum depth
in inches. Depressions larger than 10 feet across
must pe measured by either visual estimation or
direct measurement when filled with water.

Maximum Depth of Depression

Ruriways and Tax}ways
Severity High Speed Taxiways __and Aprons
L 1/8 - 1/2 inch 1/2 - 1 inch
M >1/2 - 1 inch >1 - 2 inches
H . >1 inch >2 inches
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Figure A-25. Low Severity Depression.

Figure A-26. Medium Severity Depression ( >1/2

Inch).
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Figure A Medium Severity Depression ( ~1/2 Inch).

\

Figure A-28. High Severitv Depression (0 Inches),




Name of Distress:

Description:

Severity Levels:

How to Measure:

Jet Blast Erosion

Jet blast erosion causes darkened areas on the pave-
ment surtace when bituminous binder has been burned
or carbonized; localized burned areas may vary in
depth up to approximately 1/2 inch.

No degrees of severity are defined. It is suffi-
cient to indicate that jet blast erosion exists.
(Figures A-29, A-30)

Jet blast erosion is measured in square feet of sur-
face area.

Figure A-29. Jet Blast Erosion.
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Name of Distress:

Description:

Severity Levels: L -

How to Measure:

Joint Reflection Cracking From PCC (Longitudinal
and Transverse)

This distress occurs only on pavements having an
asphalt or tar surface over a portland cement con-
crete (PCC) slab. This category does not include
reflection cracking from any other type of base
(i.e., cement stabilized, lime stabilized); such
cracks are listed as loncitudinal and transverse
cracks. Joint reflection cracking is caused
mainly by movement of the PCC slab beneath the
asphalt concrete (AC) surface because of thermal
and moisture changes; it is not load related.
However, traffic loading may cause a breakdown ot
the AC near the crack, resulting in spalling and
FOD potential. If the pavement is fragmented
along a crack, the crack is said to be spalled.

A knowledge of slab dimensions beneath the AC
surface will help to identify these cracks.

Cracks have only light spalling (little or no FOD
potential) or no spalling, and can be filled or
nonfilled. If nonfilled, the cracks have a mean
width of 1/4 inch or less; tilled cracks are of
any width, but their filler material is in satis-
tactory condition. (Figures A-31, A-32, A-33)

One of the following conditions exists: (1) cracks
are moderately spalled (some FOD potential) and
can be either filled or nonfilled of any width;
(2) filled cracks are not spalled or are only
lightly spalled. but the tiller is in unsatis-
factory condition; (3) nonfilled cracks are not
spalled or are only lightly spalled, but the mean
crack width is greater than 1/4 inch; or (4) light
random cracking exists near the crack or at the
corners of intersecting cracks. (Figures A-34,
A-35, A-36)

Cracks are severely spalled (definite FOD potential)
and can be either filled or nonfilled of any width.
(Figure A-37)

Joint reflection cracking is measured in linear
feet. The length and severity level of each crack
should be identified and recorded. If the crack
does not have the same severity level along its
entire length, each portion should be recorded
separately. For example, a crack that is 50

feet long may have 10 feet of high severity, 20
feet ot medium severity, and 20 feet ot light
severity; these would all be recorded separately.
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Figure A-31. Low Severity Joint Reflection Cracking.

|
Figure A-32. Low Severity Joint Reflection Cracking, Filled Crack. |
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Figure A-33.

Low Severity Joint Reflection Cracking, Nonfilled Crack.

Figure A-34, Medium Severity Joint Reflection Cracking.
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Figure A-35. Medium Severity Joint Reflection Cracking. 3
!

Fiqure A-36. Medium Severity Joint Reflection Crackina.
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Figure A-37. High Severity Joint Reflection Cracking.




Name of Distress:

—r——

Description:

Severity Levels:

How to Measure:

Longitudinal and Transverse Cracking (Non-PCC Joint
Reflective)

Longitudinal cracks are parallel to the pavement's
centerline or laydown direction. They may be
caused by (1) a poorly constructed paving lane
joint, (2) shrinkage of the AC surface due to low
temperatures or hardening of the asphalt, or (3)

a reflective crack caused by cracks beneath the
surface course, including cracks in PCC slabs (but
not at PCC joints). Transverse cracks extend
across the pavement at approximately right angles
to the pavement centerline or direction of laydown.
They may be caused by items 2 or 3 above. These
types of cracks are not usually load associated.
If the pavement is fragmented along a crack, the
crack is said to be spalled.

Cracks have either minor spalling (little or no
FOD potential) or no spalling. The cracks can be
filled or nonfilled. Nonfilled cracks have a mean
width of 1/4 inch or less; filled cracks are of
any width, but their filler material is in satis-
factory condition. (Figures A-38, A-39)

One of the following conditions exists: (1) cracks
are moderately spalled (some FOD potential) and can
be either filled or nonfilled of any width; (2)
filled cracks are not spalled or are only lightly
spalled, but the filler is in unsatisfactory con-
dition; (3) nonfilled cracks are not spalled or

are only lightly spalled, but mean crack width is
greater than 1/4 inch; or (4) light random crack-
ing exists near the crack or at the corners of
intersecting cracks. (Figures A-40, A-41, A-42)

Cracks are severely spalled, causing definite FOD
potential. They can be either filled or nonfilled
of any width. (Figure A-43)

Longitudinal and transverse cracks are measured in
linear feet. The length and severity of each

crack should be identified and recorded. If the
crack does not have the same severity level along
its entire length, each portion of the crack having
a different severity level should be recorded sepa-
rately. For an example, see Joint Retlection Crack-
ing.
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Figure A-38. Low Severity Longitudinal Crack.

Figure A-39. Low Severity Longitudinal Cracks, Approachina Medium.




Fiqure A-4Q. Medium Severity Longitudinal Construction Joint Crack.

s

Fiqure A-41. Medium Severity Longitudinal Crack. (MNote the Crack Is Reflective
But Not at the Joint of Slab.
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Figure A-42. Medium Severity Longitudinal Crack.

Figqure A-43. High Severity Lonaitudinal Crack.
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Name of Distress:

Description:

Severity Levels:

How to Measure:

0i1 Spillage

0i1 spillage is the deterioration or softening of
the pavement surface caused by the spilling of oil,
fuel, or other solvents.

No degrees of severity are defined.

(Figures A-44, A-45)

It is suffi-

cient to indicate that oil spillage exists.

0i1 spillage is measured in square feet of surface
area.

Figure A-44. 0i1 Spillage.

Figure A-45.

0il1 Spillage.
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Name of Distress:

Description:

Severity Levels:

How to Measure:

L -

H -

Patching and Utility Cut Patch

A patch is considered a defect, no matter how well
it is performing.

Patch is in good condition and is performing satis-
factorily. (Figures A-46, A-47, A-48)

Patch is somewhat deteriorated and affects riding
quality to some extent. (Figure A-49)

Patch is badly deteriorated and affects riding qual-
ity significantly or has high FOD potential. Patch
soon needs replacement. (Figure A-50)

Patching is measured in square feet of surface area.
However, if a single patch has areas of differing
severity levels, these areas should be measured and
recorded separately. For example, a 25-square foot
patch may have 10 square feet of medium severity

and 15 square feet of light severity. These areas
would be recorded separately.

Figure A-46. Light Severity Patch.
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Figqure A-47. Liaght Severity Patch.

Figure A-48. Light Severity Patch With Medium Severity Portion.
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Figure A-49,

Figure A-50.

Medium Severity Patch.

Hiagh Severity Patch.
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Name of Distress:

Description:

Severity Levels:

How to Measure:

Polished Aggregate

Aggregate polishing is caused by repeated tratfic
applications. Polished aggregate is present when
close examination ot a pavement reveals that the
portion ot aggregate extending above the asphalt
is either very small, or there are no rough or
angular aggregate particles to provide good skid
resistance. Existence of this type of distress

is also indicated when the number on a skid resis-
tance rating test is low or has dropped signiti-
cantly trom previous ratings.

No degrees of severity are defined. However, the
degree of polishing should be signiticant betore
it is included in the condition survey and rated
as a defect. (Figure A-51)

Polished aggregate is measared in square feet of
surface area.
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Figure A-51. Polished Aggreqate.




Name of Distress: Raveling and Weathering

Description: Raveling and weathering are the wearing away ot the
pavement surtace caused by the dislodging of aggre-
gate particles and loss ot asphalt or tar binder.
They may indicate that the asphalt binder has
hardened significantly.

severity Levels: L - Aggregate or binder has started to wear away, caus-
ing little or no FOD potential. (Figures A-52, A-53, A-54)

M - Aaaregate and/or binder has worn away. causing some
FOD potential. The surtace texture is moderately
rough and pitted. (Figure A-55)

H - Aggregate and/or binder has worn away, causing a
high FOD potential. The surtace texture is severely
rouah and pitted. (Figures A-50, A-57)

How to Measure: Raveling and weathering are measured in square teet
of surtace area,

W

figure A-52.  Liaht Severity Ravelina/Weathering.
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Figure A-53. Light Severity Raveling/Weathering.

Fiqure A-54, Light Severity Raveling/Neatherina, Approaching Medium Severity.
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Figqure A-55. Medium Severity Ravelina/Weatherina.
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tqure A-56. Hiah Severity Raveling/Weatherin
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Name of Uistress: Rutting

Description: A rut is a surface depression in the wheel paths,
Pavement uplift may occur along the sides of the
rut; however, in many instances ruts are notice-
able only atter a rainfall, when the wheel paths
are filled with water. Rutting stems from a per-
manent deformation in any of the pavement layers
or subgrade, usually cased by consolidation or
lateral movement ot the materials due to traffic
loads. Signiticant rutting can lecd to major
structural tfailure of the pavement.

Severity Levels: Mean Rut Depth Criteria
Severity ~~~ All Pavement Sections
L 1/4 - 1/2 inch (Figures A-58, A-59)
M >1/2 1 inch (Figure A-o0)
H >1 inch (Fiaures A-ol, A-b2)
How to Measure: Rutting is measured in square feet of surface area,

and its severity is determined by the mean depth ot
the rut. To determine the mean rut depth, a
straightedge should be laid across the rut and the
depth measured. The mean depth in inches should be
computed from measurements taken along the length
of the rut.

_— e v, S

Figure A-58. Light Severity Rutting.
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Fiqure A-60. Medium Severity Rutting.
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Name of Distress: Shoving ot Asphalt Pavement by PCC Slabs

Description: PCC pavements occasionally increase in length at
ends where they adjoin flexible pavements (com-
monly referred to as "“pavement growth"). This
“growth" shoves the asphalt- or tar-surfaced pave-
ments, causing them to swell and crack. The PCC
slab "growth" is caused by a gradual opening up
of the joints as they are filled with incompress-
ible materials that prevent them from reclosing.

Severity Levels: L - A slight amount of shoving has occurred, with
little effect on ride quality and no break-up of
the asphalt pavement. (Figure A-63)

M - A significant amount of shoving has occurred,
causing moderate roughness and little or no
break-up of the asphalt pavement. (Figure A-64)

H - A large amount of shoving has occurred, causing
severe roughness or break-up of the asphalt
pavement. (Figure A-64)

How to Measure: Shoving is measured by determining the area in
square feet of the swell caused by shoving.

Figure A-63. This Photograph Shows a Shove of Low Severity on the Outside
‘ and Medium Severity in the Middle.
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Figure A-64. High Severity Shoving.




Name of Distress: Slippage Cracking

——

Description: Slippage cracks are crescent- or halt-moon-shaped
cracks having two ends pointed away from the direc-
tion of traffic. They are produced when braking or
turning wheels cause the pavement surtace to slide
and deform. This usually occurs whei Liicre 1S a
Tow strength surface mix or poor bond between the
surface and next layer of pavement structure.

Severity Levels: No degrees of severity are defined. It is suffi-
cient to indicate that a slippage crack exists.
(Figures A-65, A-60)

How to Measure: Slippage cracking is measured in square feet of
surface area.

SRS

Figure A-65. Slippage Crackina.
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Figure A-66. Slippage Cracking.
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Name of histress

Descriptiron:

Severity Levels:

How to Measure:

Swell

Swell s characterized by an upward bulge in the
pavement's surtace, A swell may occur sharply
over a small area or as a longer, gradual wave,
tither type ot swell can be accompanied by sur
tace cracking. A swell is usually caused by frost
action in the subgrade or by swelling soivl, but a
small swell can also occur on the surtace ot an
asphalt overlay (over PCC) as a result ot a blowup
in the PCC slab,

Swell is barely vistble and has a minor ettect on
the pavement's ride quality as determined at the
normal airrcratt speed tor the pavement section
under consideration.  (Low severity swells may
not always be observable, but their existence

can be confimmed by driving a vehicle over the
section at the normal aircratt speed.  An upward
acceleration will occur it the swell is present.)
(Figure A-0/)

Swell can be observed without ditticulty and has
a signiticant ettect on the pavement's ride qual-
ity as determined at the normal aircratt speed
tor the pavement section under consideration,
(Figure A-o8)

Swell can be readily observed and severely attects
the pavement's ride quality at the normal aircratt
speed tor the pavement section under consideration.
(Figures A-09, A-/0)

The surtace area ot the swell is measured in squdare
feet.  The severity rating should consider the type
of pavement section (i.e., runway, taxiway, or
apron).  tor example, a swell of sutticient magni-
tude to cause considerable roughness on a runway

at high speeds would be rated as more severe than
the same swell located on the apron or taxiway where
the normal aircratt operating speeds are much lower.
The tollowing quidance s provided tor runways:

Severity Height Ditterential
L 3/4 inch
M 3/4 -1 1/2 inches
H >1 1/2 inches
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Swell 3/4 inch for runways

'

Fiqure A-67.  Low Severity Swell.

Swell 3/4 inch -1 172 inch for runways

Fiqure A-08. Medium Severity Swell,
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Figure A-69. High Severity Swell.

Fiqure A-70. High Severity Sharp Swell.
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3.0 DISTRESSES ON JOINTED CONCRETE PAVEMENTS

Name ot Distress: Blow-Up

Description: Blow-ups occur in not weather, usually at a trans-
verse crack or joint that is not wide enough to
permit expansion of the concrete slabs. The in-
sutticient width 1s usually caused by intiltra-
tion ot incompressible materials into the joint
space.  wWhen expansion cannot relieve enough
pressure, a localized upward movement ot the slab
edges (buckling) or shattering will occur in the
vicinity ot tne joint. Blow-ups can also occur
at utility cuts and drainage inlets. This type of
distress is almost always repaired immediately
because ot severe damage potential to aircratt.
The main reason blow-ups are included here is for
roterence when closed sections are being evaluated
tor reopening.

Severity Levels: ( Buckling or shattering has not rendered the pave-
ment 1noperative, and only a slight amount ot rough-
ness exists,  (Figure A-71)

M - Buckling or shattering has not rendered the pavement
noperative, but a significant amount ot roughness
exists.  (Figure A-/2)

H - Buckling or shattering has rendered the pavement
inoperative.  (bigure A-/3)

NOTE: FOor the pavement to be considered operational,
all toreign material caused by the blow-up must have
been removed.

How to Count: A blow-up usually occurs at a transverse crack or
Joint. At a crack it is counted as being 1n one
slab, but at a joint, two slabs are attfected and
the distress should be recorded as occurring in
two slabs.




Figure A-71. Low Severity Blow-Up. (Note That This Yould Onlyv Be Considered
Low Severity If the Shattering in the Foreground "as the Only
Part Existing and the Foreign Material Removed. '

Fiqure A-72. Medium Severity Blow-Up.
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Figure A-73. High Severity Rlow-Up.




Name of Distress:

Description:

Severity levels:

How to Count:

L

Corner Break

A corner break is a crack that intersects the joints
at a distance less than or equal to one-halt the slab
length on both sides, measured from the corner of
the slab. For example, a slab with dimensions of

25 by 25 feet that has a crack intersecting the
joint 5 feet from the corner on one side and 1/ teet
on the other side is not considered a corner break;
it 1s a diagonal crack. However, a crack that in-
tersects /7 feet on one side and 1U fteet on the

other is considered a corner break. A corner break
differs from a corner spall in that the crack ex-
tends vertically through the entire slab thickness,
while a corner spall intersects the joint at an
angle. Load repetition combined with 10ss of sup-
port and curling stresses usually causes corner
breaks.

Crack has either no spalling or minor spalling
(no FOD potential). If nonfilled, it has a mean
width less than approximately 1/8 inch; a filled
crack can be of any width, but the filler material
must be in satisfactory condition. The area be-
tween the corner break and the joints is not
cracked. (Figures A-74, A-75)

One of the following conditions exists: (1) filled
or nonfilled crack is moderately spalled (some FOD
potential); (2) a nonfilled crack has a mean width
between 1/8 inch and 1 inch; (3) a filled crack

is not spalled or only lightly spalled, but the
filler is in unsatisfactory condition; (4) the

area between the corner break and the joints is
lightly cracked. (Figures A-76, A-77)

One of the following conditions exists: (1) filled
or nonfilled crack is severely spalled, causing
definite FOD potential; (2) a nonfilled crack has

a mean width greater than approximately 1 inch,
creating a tire damage potential; or (3) the area
between the corner break and the joints is severely
cracked. (Figure A-78)

A distressed slab is recorded as one slab if it (1)
contains a single corner break, (2) contains more
than one break of a particular severity, or (3)
contains two or more breaks of different severities.
For two or more breaks, the highest level ot
severity should be recorded. For example, a

slab containing both Tight and medium severity
corner breaks should be counted as one slab

with a medium corner break.
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iqure A-74.  Low Severity Corner Break.
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: Figure A-75. Low Severity Corner Break.
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iqure A-76. Medium Severity Corner Break., (Area Between the Corner
Break and the Joints Is Lightly Cracked).

N b/

Fiqure A-77. Medium Severity Corner Break.
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Name of Distress:

description:

severity Levels:

How to Count:

L

M

Longitudinal, Transverse, and Diagonal Cracks

These cracks, which divide tne slab into two or
three pieces, are usually caused by a combination
of load repetition, curling stresses, and shrink-
age stresses. (For slabs divided into four or
more pieces see Shattered/Intersecting Cracks.)
Low severity cracks are usually warping- or
friction-related and are not considered major
structural distresses. Medium or high severity
cracks are usually working cracks and are
considered major structural distresses.

NOTE: Hairline cracks that are only a tew feet
long and do not extend across the entire slab
are rated as shrinkage cracks.

(1) crack has no spalling or minor spalliing (no FOD
potential). If nonfilled, it is less than 1/8

inch wide; a tilled crack can be of any width, but
its filler material must be in satisfactory con-
dition. (Figures A-79, A-8U, A-81)

One ot the following conditions exists: (1) a
filled or nonfilled crack is moderately spalled
(some FOD potential); (2) a nonfilled crack has

a mean width between 1/8 inch and 1 inch; (3) a
filled crack has no spalling or minor spalling,

but the filler is in unsatisfactory condition;

or (4) the slab is divided into three pieces

by low severity cracks. (Figures A-82, A-83, A-34)

One of the tollowing conditions exists: (1) a
tilled or nonfilled crack is severely spalled
{(definite FOD potential); (2) a nontilled crack
has a mean width approximately greater than

1 inch, creating tire damage potential: or (3)
the slab is divided into three pieces by two or
more cracks, one ot which is at least medium
severity. (Figures A-uhH, A-8b, A-8/)

Once the severity has been identified, the dis-
tress is recorded as one slab.




—

Figure A-79, low Severity Longitudinal Crack.

claure A-80.  Low Severity Filled Lonaitudinal Cracks.

121

>




g A 111 B

Figure A-81,

Figqure A-80,

Low Severity

Medium Severity Longitudinal Crack,
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Figqure A-83. Medium Severity Transverse Crack.

Fiagure A-84.  Medium Severity Transverse Crack,
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Fiqure A-85. High Severity Crack.

fiaure A-86. High Severity Longitudinal Cracks.




Figure A-S7. High Severity Crack.




Name ot Distress: Durability ("0") Cracking

Description: Durability cracking is caused by the concrete!
inability to withstand environmental tactors such
as freeze-thaw cycles. It usually appears as a
pattern ot cracks running parallel to a joint or
Tinear crack. A dark coloring can usually be seen
around the tine durability cracks. This type of
cracking may eventually lead to disintegration ot
the concrete within 1 to O teet of the joint or
crack.

Severity Levels: L - Preces are detined by light cracks and cannot be
removed; Tittle or no FOD potential exists.
(Figure A-8)

M - "D" cracks are well detined; small pieces have
been displaced, causing some FOD potentral.
(Figures A-89, A-9Q)

H - "D" cracking has developed over a considerable *
amount of slab area and the pieces are well
detined and can be removed casily. The arca
is a considerable source ot FOD potential.
(Figure A-41)

How to Count: When the distress is located and rated at one
severity it is counted as one slab. If more than
one severity level is found, the slab is counted
as having the higher severity distress. tor
example, if light and medium durability cracking
are located on one slab, the slab is counted as
having medium only.




Figure A-88. Low Severity "D" Cracking.

Fiqure A-89., Medium Severity "D" Cracking.




Figure A-91. High Severity "n"

|
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Figure A-90. Medium Severity "D" Cracking.
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Name of Distress:

Description:

Severity Levels:

How to Count:

Joint Seal Damage

Joint seal damage is any condition which enables
soil or rocks to accumulate in the joints or allows
significant infiltration of water. Accumulation

of incompressible materials prevents the slabs

from expanding and may result in buckling, shatter-
ing, or spalling. A pliable joint filler ponded

to the edges of the slabs protects the joints

from accumulation of materials and also prevents
water from seeping down and softening the founda-
tion supporting the slab.

Typical types of joint seal damage are (1) strip-
ping of joint sealant, (2) extrusion of joint
sealant, (3) weed growth, (4) hardening of the
filler (oxidation), (5) loss of bond to the slab
edges, and (6) lack or absence of sealant in the
joint.

L - Joint sealer is in generally good condition through-

out the section. Sealant is performing well with
only a minor amount of any of the above types of
damage present. (Figure A-92)

M - Joint sealer is in generally fair condition over

the entire surveyed section, with one or more of
the above types of damage occurring to a moderate
degree. Sealant needs replacement within 2 years.
(Figure A-93)

H - Joint sealer is in generally poor condition over

the entire surveyed section, with one or more of .
the above types of damage occurring to a severe

degree. Sealant needs immediate replacement. ’
(Figures A-94, A-95)

Joint seal damage is not counted on a slab-by-
slab basis, but is rated based on the overall
condition of the sealant over the entire section.
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Figure A-92. Light Severity Joint Seal Damage. (This Condition Existed Only

on a Few Joints in the Pavement Section. 1f A1l Joint Sealant
Were as Shown, It Would Have Been Rated Medium.)

Fiqure A-93, Medium Severity Joint Seal Damage. (Note That Sealant Has
Lost Bond and Is Hiahly Oxidized.)
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Figure A-94. High Severity Joint Seal Damage. (Complete loss of S
Joint Is Filled With Incompressihle Material.)

Figure A-95. High Severity Joint Seal Damace. ([xtensive Amount of
Growth.)
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Name ot Distress:

Description:

Severity Levels: L -

M -

How to Measure:

Fiagure A-96, Low Severity Small Patch.

Patching, Small (Less Than 5 Square Feet)

A patch is an area where the original pavement has
been removed and replaced by a filler material.
For condition evaluation, patching is divided into
two types: small (less than 5 square feet) and
large (over 5 square feet). Large patches are
described in the next section.

Patch is tfunctioning well with little or no deteri-
oration. (Figure A-96, A-97)

Patch has deteriorated, and/or moderate spalling
can be seen around the edges. Patch material can
be dislodged with considerable effort (minor FOD
potential). (Figures A-98, A-99)

Patch has deteriorated, either by spalling around
the patch or cracking within the patch, to a state
which warrants replacement. (Figure A-100)

If one or more small patches having the same severity
level are located in a slab, it is counted as one
slab containing that distress. If more than one
severity level occurs, it is counted as one slab

with the higher severity level being rocorded.
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Figure A-97.

Figure A-98.

Low Severity Small Patch.

Medium Severity Small Patch.




Figure A-99. Medium Severity Small Patch.

Figure A-100. High Severity Small Patch.




Name ot Distress:

Description:

Severity Levels:

How to Count:

Patching, Large (Over 5 Square Feet) and Utility Cut

Patching is the same as detined in the previous
section. A utility cut is a patch that has replaced
the original pavement because of placement of under-
ground utilities. The severity levels of a utility
cut are the same as those for regular patching.

Patch is tunctioning well with very little or no
deterioration. (Figures A-101, A-102, A-103)

Patch has deteriorated and/or moderate spalling can
be seen around the edges. Patch material can be
dislodged with considerable effort, causing some
FOD potential. (Figure A-104)

Patch has deteriorated to a state which causes
considerable roughness and/or high FOD potential.
The extent ot the deterioration warrants replace-
ment of the patch.  (Figure A-105)

The criteria are the same as tor small patches.

Figure A-101.  low Severity Pateh,
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Fiaure A-102. Low Severity Patch,
|

Figure A<103.  Low Severity Utility Cut.
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Figure A-104.  Medium Severity Utility Cut.

Fiqure A-105. High Severity Patch,




Name of Distress:

Description:

Severity Levels:

How to Count:

Popouts

A popout is a small piece of pavenent that breaks
loose from the surface due to freeze-thaw action

in combination with expansive aggregates. Popouts
usually range from approximately 1 inch to 4 inches
in diameter and from 1/2 inch to 2 inches deep.

No degrees of severity are defined for popouts.
However, popouts must be extensive before they are
counted as a distress; i.e., average popout den-
sity must exceed approximately three popouts per

square yard over the entire slab area. (Figure A-1Ub)

The density of the distress must be measured. If
there is any doubt about the average being greater
than three popouts per square yard, at least three
random l-square-yard areas should be checked. When
the average is greater than this density, the slab
is counted.

L

/4

Figure A-106. Popouts
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k Name ot Distress:

Description:

Severity Levels:

How to Count:

two slabs counted

LR

Pumping

Pumping 1s the ejection of material by water through
Joints or cracks, caused by detlection ot the slab
under passing loads. As the water is ejected, it
carries particles of gravel, sand, clay, or silt,
resulting in a progressive loss of pavement support.
Surtace staining and base or subgrade material on
the pavement close to joints or cracks are evi-
dence ot pumping. Pumping near joints indicates
poor joint sealer and loss of support which will
lead to cracking under repeated loads.

No degrees ot severity are defined. It is suffi-
cient to indicate that pumping exists. (Fiqures A-10/
through A-110)

Slabs are counted as tollows (see diagram): one
pumping joint between two slabs is counted as two
slabs. However. if the remaining joints around
the slab are also pumping, one slab is added per
additional pumping joint (see diagram below).

three slabs counted five slabs counted

b

P P




Out, Causing Corner Break.)

Figure A-108. Pumping. (Note Stains on Pavenent.)
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Fiqure A-107. Pumpina. (Note Fine Material on Surface That Has Been Pumped
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Figure A-109. Pumping. (Close-Up of Fine Materials Collecting in the Joint.)

fiqure A-110. Pumping.
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Name ot Distress:

Description:

Severity Levels:

How to Count:

| =

Scaling, Map Cracking. and Crazing

Map cracking or crazing refers to a network of
shallow, tine, or hairline cracks which extend
only through the upper surface of the concrete.
The cracks tend to intersect at angles of 120
degrees. Map cracking or crazing is usually
caused by overfinishing the concrete, and may
lead to scaling of the surface, which is the
breakdown of the slab surface to a depth ot
approximately 1/4 inch to 1/2 inch. Scaling

may also be caused by deicing salts, improper
construction, freeze-thaw cycles, and poor aggre-
gate. Another recognized source of distress

is the reaction petween the alkalies (Na,0 and
K,0) in some cements and certain minera]g in

sOme aggregates. Products tormed by the reaction
between the alkalies and aggregate results in ‘
expansions that cause a breakdown in the concrete.
This generally occurs throughout the slab and

not just at joints where "D" cracking normally
occurs.

Crazing or map cracking exists over most ot the
slab area; the surface is in good condition with
no scaling. (Figure A-111)

NOTE: The low severity level is an indicator that
scaling may develop in the future. A slab should only
be counted it in the judgment of the pavement inspector
scaling is likely to occur within a few years.

Slab is scaled over approximately 5 percent or
less of the surface, causing some FOD potential.
(Figure A-112).

Slab is severely scaled, causing a high FOD poten-
tial. Usually more than 5 percent of the surface
is affected. (Figures A-113, A-114)

If two or more levels of severity exist on a slab,
the slab is counted as one slab having the maximum
level of severity. For example, if both low severity
crazing and medium scaling exist on one slab, the
slab is counted as one slab containing medium scal- i
ing. ]




Fiqure A-111. Low Severity Crazina.

Figure A-<112. Medium Severity Scalina.
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Figure A-113. High Severity Scaling.

Figure A-114, (lose-Up of Hioh Severity Scaling.
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Name ot Distress:

Description:

Severity Levels:

How to Count:

ong slab counted

MR

FAULT

Settlement or Faulting

Settlement or taulting is a ditterence ot ¢leva-
tion at a joint or crack caused by upheaval or
consolidation.

Severity levels are defined by the difference in
elevation across the fault and the associated de-
crease in ride quality and safety as severity in-
creases.

Ditterence in elevation:
Runway s,/ Taxiways Aprons

L < 1/4 inch 1/8 inch < 1/2 inch
(Figures A-115, A-110)

M 174 inch < 1/2 1inch 1/2 inch < 1 inch
(Fiqure A-117)

H > 1/2 Tach > 1 Tnch
(Figures A-118, A-119)

In counting sottlement, a tault between two slabs
is counted as one slab (see diagram). A straight-
edge or level should be used to aid in measuring
the ditterence in elevation between the two slabs
(Figure A-11/).

two slabs counted three slabs counted

— _._.____._..-._T ) ”~"'1

2RRRBR

FAULT




Fiqure A-115. Low Severity Settlement (3/8 Inch) on Apron.

N

Fiqure A-116. Low Severity Settlement on Apron.
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Name of Distress: Shattered Slab/Intersecting Cracks

Descraption: Intersecting cracks are cracks that break the slab
into tour or more pieces due to overloading
and/or inadequate support. The high severity
level ot this distress type, as defined below,
is reterred to as shattered slab. It all
pieces or cracks are contained within a corner
break, the distress is categorized as a severe
corner break.

i Severity Levels: L - Slab is broken into four or five pieces with some or
all cracks ot low severity. (Figures A-120, A-121)

M - (1) Stab is broken into tour or five pieces with
some or all cracks ot medium severity (no high
severity cracks): or (2) slab is broken into
Six or more picces with all cracks ot low severity.

H - At this Tevel ot severity the slab is called shatter-
ed: (1) slab is broken into tour or tive picces with
some or all cracks ot high severity; (7) slab is

: broken into six or more picces with some or all cracks

] ot medium or high severity.

How to Count: No other distress such as scaling, spalling, or durabil-
ity cracking should be recorded it the slab is medium
or high severity level, since the severity ot this
distress would aftect the slab's rating.
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Figure A-120. Low Severity Intersecting Cracks.

Figure A-101.  Low Severity Intersecting Cracks.
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Figure A-122. Medium Severity Intersecting Cracks.

|

Fiqure A-123. Medium Severity Intersecting Cracks.
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Name of Distress:

Description:

Severity Levels:

How to Count:

Shrinkage Cracks

Shrinkage cracks are hairline cracks that are
usually only a few teet long and do not extend
across the entire slab. They are formed during
the setting and curing ot the concrete and usually
do not extend through the depth ot the slab.

No degrees of severity are defined. It is suffi-
cient to indicate that shrinkage cracks exist.
(Figures A-125, A-1Z2o0, A-127)

If one or more shrinkage cracks exist on one par-
ticular slab, the slab is counted as one slab with
shrinkage cracks.

Figure A-125. Shrinkage Crack.




Fiqure A-126. Shrinkage Cracks.

Fiqure A-127. Shrinkaae Cracks.
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Name ot Distress: Spalling (Transverse and Longitudinal Joint)

Descraiption: Joint spalling 1s the breakdown ot the slab edqes
within 2 teet ot the side of the joint. A joint
spall usually does not extend vertically through
the slab, but intersects the joint at an angle.
Spalling results trom excessive stresses at the
Joint or crack caused by intiltration of incom
pressible materials or trattic load. Weak concrete
at the joint (caused by overworking) combined with
trattic loads is another cause ot spalling.

Severity Levels: L - a. Spall over 2 feet long: (1) spall is broken
into no more than three pieces detined by low or
medium severity cracks; little or no FOD poten-
tial exists: or (2) joint is lightly trayed; little
or no FOD potential exists.

b. Spall less than 2 feet 1ong: spall is broken
into pieces or ftragmented; little FOD or tire
damage potential exists. (Figures A-128, A-129, A-130)

M - a. Spall over 2 teet long: (1) spall is broken
into more than three piecces aetined by light or
medium cracks; (2) spall 1s broken into no more
than three pieces with one or more ot the cracks
being severe with some FOD potential existing:
or (3) joint is moderately trayed, with some FOD
potential.

b. Spall less than 2 feet long: spall is broken

into pieces or fragmented, with some ot the pieces
loose or absent, causing considerable FOD or tire

damage potential. (Figures A-131, A-132)

H -~ a. Spall over 2 teet long: (1) spall is broken
into more than three pieces defined by one or more
high severity cracks, with high FOD potential;
or (2) joint is severely frayed, with high FOD
potential. (Figures A-133, A-134)

NOTE: If less than ¢ feet of the joint is lightly
trayed, the spall should not be counted.

How to Count: It the joint spall is located along the edge ot one
slab, it is counted as one slab with joint spalling.
It spalling is located on more than one edge ot the
same slab, the edge having the highest severity

is counted and recorded as one slab. Joint spalling
can also occur along the edges of two adjacent slabs.
It this is the case, each slab is counted as having
Joint spalling.
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Figure A-128. Low Severity Joint Spall.

e e AR

ire A-129,  Low Severity Joint Spallina. [f the Frayed Area Nas lLess
Than 2 Feet Long It Would Not Be Counted.
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Fiqure A-130. Low Severity Joint Spall,




.

Figure A-132.

Medium Severity Joint Spall.

Figqure A-133.

High Severity Joint Spall.
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Figure A-134.

High Severity Joint

Spall.




Name of Distress:

Description:

Severity Levels:

How to Count:

Spalling (Corner)

Corner spalling is the raveling or breakdown of the
slab within approximately 2 feet of the corner. A
corner spall differs from the corner break in that
the spall usually angles downward to intersect the
joint, while a break extends vertically through

the slab.

One of the following conditions exists: (1) spall
is broken into one or two pieces defined by low
severity cracks (little or no FOD potential),

or (2) spall is defined by one medium severity
crack (little or no FOD potential). (Figures A-135,
A-136)

One of the following conditions exists: (1) spall
is broken into two or more pieces defined by medium
severity crack(s), and a few small fragments may be
absent or loose; (2) spall is defined by one severe,
fragmented crack that may be accompanied by a few
hairline cracks; or (3) spall has deteriorated to
the point where 1oose material is causing some FOD
potential. (Figures A-137, A-138)

One of the following conditions exists: (1) spall
is broken into two or more pieces defined by high
severity fragmented crack(s), with 1oose or absent
fragments; (2) pieces of the spall have been dis-
placed to the extent that a tire damage hazard
exists; or (3) spall has deteriorated to the point
where loose material is causing high FOD potential.
(Figures A-139, A-140)

If one or more corner spalls having the same sever-
ity level are located in a slab, the slab is counted
as one slab with corner spalling. If more than one
severity level occurs, it is counted as one slab
having the higher severity level.
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Figure A-135. Low Severity Corner Spall.

Figure A-136. Low Severity Corner Spall.
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Figure A-139. High Severity Corner Spall.

Figure A-140.  High Severity Corner Spall.

163 3

(the reverse of this paage is blank)




1.0
2.0
3.0

4.0

ATTACHMENT B
PCI-1 COMPUTER PROGRAM

TABLE OF CONTENTS
Introduction
Program Description and Flowghart
Input Guidelines

Example Problem
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1.0 INTRODUCTION

A manual procedure for calculating the PCL tor asphalt or tar surtaces
ana jointed concrete pavements has been described.  The description in
Cludes details ot how to pertorm the pavement inspection, optional sampling
plan, and calcutation ot the PCl. Computing the PClL manually 1s a simple
operation ftor a tew sample units, but the volume ot data and calculations
generated trom the survey ot an entire airfield can become urte large and
time-consuming. Theretore, a computer program, named PC!-1, has been de-
veloped to aid in the calculation ot the PCIL.

This attachment describes the computer program and provides the user
with the necessary information to operate the program.

2.0 PROGRAM DESCRIPTION AND FLOWCHAR]

The steps ftor manually calculating the PCL are shown in cigure 3-1.
These are the same basic steps tollowed in the PCL computer program. The
program will accept data trom inspections pertormed on entire teatures and
trom inspections conducted using the optional sampling plan. Also, a stan
dard deviation ot PCls ftrom sample units within the teature is computed
based on the inspection results, and a better estimate ot the number ot
random samples to be surveyed during the next inspection 1s determined.

fhe PCI-1 program is written in COBOL langquage tor use on the Bur-
roughs 3500 and CDC 6bVU computers. The required tield length tor program
execution is 6500 (30K). A flow chart of the program is shown in Figure
B-1.

3.0 INPUT GUIDELINES

The input forms for the PCI computation program are shown in Figures
B-2 and B-3. The intformation boxes are labeled with column numbers so that
computer cards can be keypunched directly trom the torms. tach line ot 1in-
tormation on the torms will produce one computer card. At the top of the
tirst torm there is a place to enter the name ot the teature and include
such information as the allowable error* in the estimate ot the mean PCI.
The rest ot the torm 1s used to identity each sample unit surveyed and
enter the type, quantity, and severity of up to I8 distress/severity com-
binations tor each sample unit. The second torm (Figure B-3) is a con-
tinuation of the first torm. As many continuation sheets as necessary may
be used to record the inspection data tor the teature.

*The allowable error is the number of points the calculated PCl tor an
inspection performed by sampling may vary trom the value the PCl would
take it the inspection were pertormed on the entire pavement teature.
A typical value tor the allowable error is 5 points.
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Figure B-1. Flow Chart of PCI-1 Program (continued)
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Figure B-1. Flow Chart of PCI-1 Program (continued)
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e)

ESTIMATE DISTRESS QUANTITIES
FOR FEATURE :

ESTIMATED DISTRESS 2. FEATURE SIZE _ X SURVEYED ADDITIONAL UNITS
QUANTITY (SQUARE FEET OR (SQUARE FEET OR NUMBER
NUMBER OF SLABS) OF SLABS)

SDISTRESS IN RANDOM UNITS ~ + X DISTRESS IN ADDITIONAL
SSURVEYED RANDOM UNITS UNITS
(SQUARE FEET OR NUMBER

OF SLABS)

PRINT ESTIMATED DESTRESS
QUANTITIES ALONG WITH
RELATIVE DEDUCT VALUES

g___——f/j/

y

PRINT SUMMARY OF SURVEYED
FEATURES IN ASCENDING
ORDER OF THE PCI

Figure B-1. Flow Chart of PCI-1 Program (concluded)
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Guidelines for completing the forms are given in Tables B-1, 8-2, and
B-3. '

Once the inftormation on the input forms is keypunched, the input deck
should be arranged in exactly the same order as the lines of information on
the input torms, i.e.,

FEATURE IDENTIFICATION CARD (for 1st feature surveyed)
SAMPLE UNIT IDENTIFICATION CARD (for 1st sample surveyed in feature)
DISTRESS IDENTIFICATION CARD(S)*

SAMPLE UNIT IDENTIFICATION CARD (for 2nd sample surveyed in feature)
DISTRESS IDENTIFICATION CARD(S)

SAMPLE UNIT IDENTIFICATION CARD (for 3rd sample surveyed in teature)
DISTRESS IDENTIFICATION CARD(S)
(ETC)

FEATURE IDENTIFICATION CARD (for 2nd feature surveyed)
SAMPLE UNIT IDENTIFICATION CARD (for 1st sample surveyed in feature)
DISTRESS IDENTIFICATION CARD(S)
(ETC)

*More than one of these cards may be entered here depending on the 1
number of distress type/severity combinations in the sample unit.
If the sample unit has no distress, this card is omitted.




TABLE B-1. Input Format

tach Tine of information on the input forms is preceded by a
preprinted card 1D number. The instructions that follow are grouped
according to card I[D number. When completing the forms, the letter 0O

should be written @ to distinquish it from the number zero.

CARD [D # 01 - FEATURE IDENTIFICATION

CoTumn

Numbers format
1-2 numeric*
3-27 alphanumeric**

28-33 alphanumeric
34-41 numeric
42-46 numeric
47-49 numeric

50 alphanumeric

CARD ID # 02 - SAMPLE UNIT IDENTIFICATION

Column

Numbers Format

1-2 numeric
3-8 alphanumeric

9-13 numeric
14 alphanumeric

Entry
01 (preprinted)
Feature Name

Date of survev (do not
leave any of the columns blank)

Feature size in square feet
for asphalt surface or number
of slabs for jointed concrete
surfaced pavement.

Total number of sample
units in the feature.

Allowable error.

R fer rigid pavement.
F for flexible pavement.

Entry
02 (preprinted)

Sample unit identification
number

Sample unit size in square
feet for asphalt surtaced or
number of slabs for jointed
concrete surfaced pavement.

R for random sample unit

C for additional sample unit
(if all sample units are
surveyed, enter R)




TABLE B-1. Input Format (concluded)

CARD ID # U3 - DISTRESS IDENTIFICATION

Column
Numbers Format Entry
1-2 numeric 03 (preprintea)
3-4 numeric Distress code (see Tables
B-2 & B-3)
5 alphanumeric H, M, L, (severity ot distress)+
H = high
M = medium
= low
6-1U numeric Quantity of distress in square
feet or linear feet (asphalt
surfaced) or number of slabg,
(jointed concrete surface).
11-12 numeric Distress Code
13 alphanumeric Severity
14-18 numeric Quantity
19-20 numeric Distress code
21 alphanumeric Severity
22206 numeric Quantity

Repeat this information for distress type/severity combination found in

the sample unit.

*numeric: numbers only, no decimal point. Right-justified.

**alphanumeric: any combination of letters, numbers, or symbols. : T
*For distress types with no severity levels, leave blank.

s 1 b 2 "
For joint seal damage in concrete pavements (distress code 5), leave
blank.
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TABLE B-2. Distress Codes

Asphalt or Tar Surfaces (Flexible)

Code Distress Type
01 Alligator Cracking
02 Bleeding
03 Block Cracking
04 Corrugation
05 Depression
06 Jet Blast Erosion
07 Joint Reflection Cracking (PCC)
08 Longitudinal & Tfansverse Cracking
09 0i1 Spillaqe
10 Patching
11 Polished Aggregate
12 Ravelling/Weathering
13 Rutting
14 Shoving from PCC
15 STippage Cracking
16 Swell
177




TABLE B-3. Distress Codes

N Jointed Concrete Pavement (Riqid) '
: '
Code Distress
i 01 Blow-up
; 02 Corner Breaks
E 03 Longitudinal/Transverse/Diagonal Crackina
; 04 Durability Cracking
05 Joint Seal Damage
06 Patchina < 5 square feet
07 Patching/Utility Cut
Ny Popouts
09 Pumping
10 Scaling/Map Cracking/Crazing
11 Settlement/Fault
12 Shattered Slab/Intersecting Cracks
13 Shrinkaae Crack
14 Spallinag, Joint

15 Spalling, Corner
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4.0 EXAMPLE PROGBLEM

Feature Name = laxiway One, Home ARB, IL
Total Number of Sample Units = 1b
Pavement Type = Jointed Concrete Surtace
Samples Surveyed = b

Date Surveyea = 01/02/77

The distress data tor the teature were measured and are contained on the
tollowing survey data sheets (Figure B-4).

The information from the survey data sheets and the general intor-
mation 1s transterred to the cards in the tormat shown in Section 3.0. The
input tor this problem is shown in Figure B-5. The output 1s shown in
Figure B-6.
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JOINTED CONCRETE PAVEMENT
CONOITION SURVEY OATA SHEET FOR SAMPLE UNIT
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Figure B-4. Condition Survey Data Sheet




JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

arrieLo  HOME FEATURE _TAXIWAY ONE
DATE ol 02177 SAMPLE UNIT___ 3
SURVEYED gy K SLAB SizE__ 20 X 20
[ ] &
ol 2L | 2L
¢ \ g \ 1 Ma
1oL {IOL '
- ° °
‘.;(‘;-!t‘-i
[ [ ]
a a
. o b ;n: FIIIIELIEII NI LI 100)
DIST ‘]9“ NO. | % | oEouct |
| TYPE lq 6s 4 SLABS | VALUE |
' e |
[ ) ® —ii (‘:‘ 3' - | 4 — |
| 1
3 m 3 s |
° ) L_“.a__LH, ,2 BN ST
| 16 |L |20 it
12 | L | 2 | N
[ J ® 4 } — - —
R e e
| | o
et 1 t
DEDUCT TOTAL Abel
CORRECTED DFDUCT VALUE (COV
® ® - & ¥
PCI = 100 — CDV=
RATING =
® ®
3 4

Figure B-4. Condition Survey Data Sheet (continued)




JOINTED CONCRETE PAVEMENT 1
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT |

arFiELD_ TOME FEATURE _TAXIWAY ONE
pare __ O 102(77 __ sampLE uniT__2
SURVEYED BY___>K s.a8 size_20 x 20 |
FarqaL Chiy o |
TR T SR e S
S 2L | 2L ki - Snaate
" Lo L*IOL S e bt
{ ] [ ] e Nt L rack
g 2L Q‘Lj i iricpe AP R el
#!O L LIOL;‘ . % . ‘ iy 5 -.‘.:1".\1‘ g
’ L 1AL s
LIOL #OL%' . ° I
9L DIST. | sgy. | NO 1 DEDUCT
6 TYPE i l SLABS T qﬁA_B’S _,.VeLUE
’OLLOL* 2 AR = 9‘"‘ * e
I F/o L T S
S
L] S i O i
[ ] L ] t i SR
3 = e
oL 1oL - R S
* ) P ot | o 1 e
lioL 1oL 1 o
r— fL — ° . o= :
: pepver vore, b
JOL 4‘ lo’-* . . Pn/w?urm DEDUCT VALUE (cO] | |
, PCI =100 — CDV= __ i
1Ot {10 RATING = e e, |
- / < 2 - 3 * B . j

Figure B-4. Condition Survey Data Sheet (continued)
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k JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD ___HOME FEATURE _TAX/WAY ONE
pate 0/ [62/77 sampLE UNIT—_ 7
SURVEYED BY____SK sLAB size_ 20O X 20
T e
10 2L vl. 1 ) 111ina/Ma
IOL IOL ) ® ‘ 1K '1)17 'i X
Lo
jrocliot | . o |50 soint seal
8 L tluxu, 5 ft2 Ay J‘(A R
fgbplec] . Fysciie/, :
8. Popouts
’ oL | |10L 9. Pumping
F # J ® ® L 7T T T T T 7 7 78
2L DIST. |y | NO % DEDUCT
6 TYPE “ | 3LABS | SLABS | VALUE ;
L L/oL | ? » Z L !
! COTER R
5 1o L |20
(®)
bl L bIOLJn ° °
4
LIOL LIOL
«Jr ° °
“lioL | 1oL
# % — ° °
2 DEDUCT TOTAL
IOL *'OL CORRECTED DEDUCT VALUE (COVA
3 [ ] [ ]
; PCI = 100 — CDV:=
L|IOL RATING =
&ilgL > 4 3 ) 4 o ————

Figure B-4. Condition Survey Data Sheet (continued)
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arFiELD__ HOME

JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

reaTure _TAXIVWAY oNE

DATE o//02/77 sampe o7
SURVEYED B8Y. SK SLAB SIZE 20 x 20
° ®
/O?ZL ’va—? | i 111na Ma
pocpor} L i L SED
9 ZL éL ix.\.; 1 1at
uOL #IOL # 'y ° ¢ \\\ ,‘f‘f.:“
8 6. Patching, “.‘
/OL IOL Patching al
uf ‘# 4# [ ] [ ] & l“l;\lxl;\ Cut nn
7 9. Pumping
IOL }IOL
k ‘#—i ;:# L L4 L T L T T T L T
6 ok |V | §ss | seass| vacoe
LU
2 M| 1
’lloL | e |t | !
F #/Oéi ® ° 0 |L 20
“110L oL
W * fﬁ ® ° |
1/01— oL
g o [ )
2 rQEDUC‘T TOTAL
#OL L/O L_:L ® ® CORRECTED DEDUCT VALUE (CD
| PCI = /100 — COV=
[OL | /oL RATING = T
Teaprorong .y VoY
Figure B-4. Condition Survey Data Sheet (concluded)

184

e




induy weuboud |-134 °G-g§ 34nbL

i =

‘Wi70 NILLIMMONYH FAVK LvHL SIANIT ISOML ATNC WINNG " WCLVN3dL H“ONNgAIN

OE Sy PULY By S¥ o S ZTYIvOP GE 8 LS 9% 6F PEEEZSIECE 62 R L2 92 62928222 12 cZ e 0 LI 9GS Y £ 2 Gl € 8 4 9 s £ £ 92
] m- BjEe
ol ) ol 0 (o (]9
ALIAMVYNG AdS TOOO ALILWNYND A3S 3000 ALILWMYN® A8 3002 AlliNvn®  A3S 3003 ALigMVne 38 3002 Adiiwwn® r3¢ 3G02 e
8539180 s83Mis10 $S38i80 sS3uis 10 SsaZusC SN . 8IC VD
v g1 01 O ® L9 S v £ 2z

YN0 L 0Ty (SEVS3C SERNE0 55 sICmNN O Q!
wC WOONYY 328 3 TemvE PULT S Bl L 21 cevd
OS 8P BV OV SV WP EY Ty (vOPEE 08 LE PR EGE »S 2228 1808 8T Wz L2 $Z ST KW L2 2T 17 QT ! QI LB GO &1 2 Gl 8 8 L0
np b us T sjen
1] T 1] e
z pll [ gld & ol [ 1kl 5
ALlimwns A¥S 3002 AlLiimyne A3S 3000 ALiAmyns A3S 3000 Allimwnd A28 3G03 AAIiWMYNE AZS ICTCD AliiMunT A unOu
ssauisia ssS3uisd sY3uisia ss3¥isid ss3uigia ss3mi8:C ol‘u
L 2 g T il O 6 e 4 95 ¥ &

@EE&&&EE@

TYNCILICAY (SEVTS 40 wEAN ¥C 48) lU.l:t 2

¥C WMOOWYN IZ'8 374MVE LiNn Famvs o.tk
PP LYOY Gy WEY 2yiPOPEE BE LE SEGE e CE2E IS0E 67 82 L2 w2 eZy2ZEZ 22 12 0T 6 e L9 S1¥ £ 2 5 €6 8 4L 9
| ] 10
ﬂ B -1 BlEN
1 I 5L ) plos u e
Ailimwn® A3§8 3000 ALIAWNVND A3S 3002 Allimyne 23S 3002 ALIINYNE A3S 3003 bilimwney 238 3003 bilimyrs 238 30CO
SS3Iw.i810 SS3ui510 Ss3vis!Q 838480 ss3uiws L 1% L U8 3 ntdu
o e L I ) n L 1
T NG 4 Os SEYE 3 A BN g 23@m™n 0
ol MOuve s u."du PRU o 1 Y old;
oS o ev.iy Sy GYrWEP2ZYy 1y O%8SE 85 L5 95 68 vE &% 2% o8 €z ez LT HASTIMR T2 2520 8 L ¥ S ¥ 5 2 S 6 8 4L %6 ]
@ 1] GIITT] (oefs TTTT] . ll [A[3[ [8[3V [IMOTH] [3[NO] [K[VM ([ XV.D rl
34 4 WOoN¥3 JeNivisw SUNN (SEVE 40 WOAN ¥O 45 AVG an INYN T .VEs
iAhd TRYAOTITY FIINYS 30 HIGWNN 3218 3WNivis »u\la 0 vt .y o

10

i NVYO0Hd NOILVLININOD 10d 04 WHO3 LNdNI

186




(papr|2u07) 3ndu] wedbodd 194 "G-9 34nbig

v 6T 26 6§05 62 | U REIMWEI22Z 2 R & O.s'!! €© T > & 8 4 b

‘WAVG NILLIMMONVH 3AVH LVKL S3NIT 3SOML ATNO HOMNG = HO.LVE3d0 HOMNJAIN

R RS e e

ALIAWMYOS A IOCT

ALVIWMYNG A3S 3003 Alliwyno 23§ 3000 ALiimynts  A3S IOCT AL uNYNG 238 200D
$8348.81C sB38isi0 3 Fe) $S3e.810 '1)
” €21 1 G 6 8 L % &5 » & 2z
ITYNO! LUOGY (SEVS 40 BN 8D 46 ) WA O o
w0 WMOONVY 32'8 WV iimn 3Tenvs oo
MRt & ®L3 MeIMITIZ 3 B o LuomHuY @© Bn > ¢ 8 L % 5 v % z 1

B f@@w @@mm

QTII?QA TI‘ll'I!.Lvl.'l
bbb Lk

T S S S O —_— L J

ba ANTTH A3 300

ALilimMYND  A3L 3000 ALiimwng 235 3000 Aiiimwynt  A3S OG0T ALiamwnt  r3% 3003 91
$834.%0 B38i80 SE3winig SS3eisiC Sevs
v & L % 5 » €
YN0 1100 .Sbilnﬂ -!lo.
- mOouve 37's 3eNvE Adimn 3emvE 'lu
. L
=
6T 3N 508 L 2] nunn -8! !;'!! © T > & 8 < 9 v —
ﬂl!la - 1 = -4 ;.41 r M
A LTl !
Yu‘ OIT;
! 0_ | Z/ N“ m o
.-!5 .: 3907 JLoimene  raS 3067 3003 PR L .—n 2003
834,55 830.80 33 P $83e.i510
" - . » n v ¢ i
d‘lo.ts( .!‘b"av I! % ¥
0 ®WOONvVEe 32'8 NeNvE A 3emve 'Cu |
!
T N S8 82 WU RIMWEI22I 1 AN LR BN U B e Tl 7 & &8 « ¥ & v & g 3 v
SR Cr it EEEEE AR IFIE S
L i 11 1| 8]0
qthQolt!LTl.'TA {Illxi{ v|f|¢lhlflf TLIA rfFIOIJl.TLrIOI; ——— i
1 | l 1| 1 |
Trtc.olrl.vlfx Yl.T+ Ot\ratvt—. | S S S - - | ]L [ el vMOWn
i 10
NANRE IS INE Loy Wwijll uL rmb Wl ee (5o
LIANYNE  P3T 3007 wYTE r3t 30 saoawgns 3905 bauwy n #295 3 »
e34.0 0 ®Iniss TP Lidesiit Sevs
v 2 > & <9 5 ¥ 2 1
— — ]
¥ 0 LdWvs o
o~ —aie L i I R | |
YN 009 LHY 6 oL aWwe 90 46 wenw ]
" moLuYE 378 32mvs W 3 emvs 1] |

133HS NOILYANILNOD .. |




FFATURE IDFNTIFICATION :

NATE SURVEYEN 05/01/78.
FFATIIRE SI7F
TOTAI NO OF SAMPLE UNIT : £ e

) SAMPLF UNIT 1D SAMP?
; NO. OF SLABS IN SAMPLF : 20
, NISTRESS-TYPE SEVERITY
{ np LOw
T n3 LOW

ne LOW
! 10 LOW
12 MEDTUM
| 13
1
} SAMPLE UNIT ID : SAMP3

NO. OF S|ABS IN SAMPLE : 20

NISTRFSS=TYPF SEVERITY
n2 LOW
n3 LOW
03 ' MEDIUM
n3 HIGH
10 LOW
12 LOW
SAMPLF UNIT ID @ SAMPS

NO. OF SLARS IN SAMPLE : 20

' NISTRFSS=TYPF SEVERITY
| np LOW
| 10 LOw

Figure B-6.

187

ALLOWARL E FRROR WITH 95% CONFTIVENCE :

TAXTWAY ONF HOMF

RIGID

00000300

QUANTTTY
3

—
—-— OoMN >

QUANTITY

NONW—N

QUANTITY

9
20

AFR [
FAVEMENT .

SLARS

DENSTTY *
15.C0
L30.00
10.00
Ws5,00

5.00
S.00

LT = w3

DENSTTY %
25.00
5.00
15.00
10.00
100,00
10,00

PCI = 190

DENSTTY &
45,00
100,00

i M %

PCI-1 Program Output

DEDUCT VALUF
11.4
17.0
1.1
16.5
19,3
1.0

DENUCT VALUE
18,0
4,9
24,0
?6.0
17.0
17.8

DEDUCT VALUF
’7.0
‘7.0



SAMPLE UNIT [D ¢ SAMPT
NO. OF SLARS IN SAMPLE : 20

PISTRFSS=TYPE SEVERITY QUANTITY DENSTTY ¥ DEDICT VALUF
' np LOW 1 S5.00 4,0
03 LOW 1 5.00 4.9
10 LOW 20 100,00 17.0 ;
' LPET = T4
i SAMPLF UNIT ID @ SAMPQ
¢ NO. OF SLARS IN SAMPLE : 20
1
{
! NISTRFSS=TYPE SEVERITY QUANTITY DENSTTY ¥ DEDUCT VALUF
n2 LOW ? 10.00 He0
n? MEDIUM 1 5.00 8.2
06 LOW 1 5,00 0.6
10 LOW 20 100400 170
; PCT = 75
N0, NF RANNQOM SAMPLF @ S
i NO. NF ADDTTTONA| SAMPLF : 0
] PCT OF FEATURF =-TAXTWAY ONF HOME AFR Tl = &u RATING = GOON

RFCOMMENDFN MINIMIIM OF 14 RANDOM SAMPLE UNITS TO rF SURVFYFND,

STAMNNARD OFVTIATION OF PCI BETWEEN RANDOM UNITS SURVEYEDS 1R, 8

FRTIMATED NISTRFSS FOR FEATURFE @ TAXIwAY NNk HOMFE AFR L

! NISTRFSS=TYPF SEVERITY QUANTITY OFNSTTY % DEDUCT VALUF
! ng LOw 60 20400 15.0
E | np MEDTUM 3 1.00 e
E | 03 LOW 26 R.00 Zed
' n3 MEDTUM Q A,00 7.5
' n3 H1GH A 2.00 R0
0A LOw Q 3.00 0.4
10 LOwW 297 99.00 16.9
12 LOw 3 2.00 5.0
1?2 MEDIUM 3 1.00 5.0
13 3 1.00 0.4
FEATURF PCI HATING
TAXIWAY ONF “OME AFB IL 59 G000

Figure B-6. PCI-1 Proaram Output (concluded)
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HQ USAF/PRE
HQ USAF/PREES
HQ USAF/PREM

HQ AFSC/DEM

HQ TAC/DEMM

HQ SAC/DEMM

HQ AFLC/DEMM

HQ ADCOM/DEMM
ADTC/DEE
AFATL/DLOSL

HQ ATC/DEMM

HQ DA/DAEN-FED-P
Dir, USAE WES
CERL/FOM

HQ AU/DE

HQ AAC/DEEE

AUL (AUL-LSE-070-239)

AFIT/DES
AFIT/Tech Library
HQ USAFE/DEMO
HQ PACAF/DEMM
HQ USAFA/DFDC
ASD/DEE
DDC/AF

HQ MAC/DEMU
HQ AFSC/DEE
HQ AFRES/DEMM
ANG/FSC/DE

University of New Mexico CERF

375 ABG/DEE

Civil Engineering Laboratory

AFCEC/DEM

Det 1 ADTC/P! T
FAA ARD-430
Commander, NAVFAC
ADTC/DEEE

AFIT/DE

HQ USAF/RDPQ

Det 1 ADTC/CNG

HQ SHAPE

INITIAL DISTRIBUTION

COPIES
1
1

(]

10

ot el P A N

30
1o

ro
CoEN SR

s
w oo

1S

=

7
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