


Foreword

I 1987, the Strategic Highway Researchy Prograom began the Lrgest and mesr
comprehensive pavement performance test in history—the Lonp-Term Pavement
Performance (LTPPY program. During the progrants 20-vear lte. Dighway agencies
in the United States and 15 other countries will have collected durn on pavement
candition. climare, and rratfic volumes and loads frony mose than 1000 pavement
test sevtions, That information will allow pavement engineers 1o desian hetter,

longer-lasting roads.

This manual was developed to provide o consistent, anitormy basis for collecring

distress data Tor the LTPE progran.

This manual provides a common langieige for deserihing craclkes, porboles, rutring,
spalling, and other pavement distresses being monitored Dy the TTPR prograin.

The muanual is divided into three sections. cach tocusing ona particular tvpe of
mavenent: (1) asphalt conerere-surlaced. (20 jointed portland cemenr conerete. ned
(3 continuously reinforced porthind cement concrete, Fach distress i= clearly
labeled. described. and illustrated,
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Director
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Nolice

This document is disseminated under the sponsorship of the US Depariment of
Transporiation in the muerest of information exchange. The s Governmeent
assumes ney linhiline for its contents or use therest, This repor does not constitute

a standard, specification, or regulition.

The US Government does not endorse products or manutacturers. Trade aned
manulacrrers mames appear in this report only becanse they are considered
essenfind to the objeet of the document.
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*
SI* (MODERN METRIC) CON\RSION FACTORS
APPROXIMA° CONVERSIONS TO Sl UNITS APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know  Multiply By To Find Symbol | Symbol When YouKnow  Multiply By To Find Symbol
LENGTH LENGTH

in inches 25 4 millimelers mm mm millimeters 0039 inches in
ft feet 0305 meters m m meters 328 feet ft
yd yards 0914 meters m m meters 1.09 yards yd
mi miles 1.61 kilometers km km kilometers c.621 miles mi

AREA AREA “

. square . )
in square inches 645 2 millimeters mm* mgl'l2 square millimeters 0.0018 square inches ;:T}‘
# square feet 0.093 square meters m* m° square meters 10.764 square feet
,,'d2 sguare yard 0.836 square meters m* m* square meters 1.195 square yards ydz
ac acres 0.403 hectares ha ha hectares 247 acres ac_
i square miles 2.59 square kliometers  km* km’ square kilometers 0.386 square mies mi*
VOLUME VYOLUME

floz fuid cunces 29 57 mulliliters mL mL muiliters 0.034 fluid ounces floz
gal galions 3.785 ters L L Iters 0.264 gallons gal
e cubic feet 0028 cubic meters m’ m* cubic meters 35.314 cubic feet ft
yd” cubic yards 0765 cubic meters m* m? cubic meters 1307 cubic yards yd*
NOTE volumes greater than 1000 L shall ke shown in m’

MASS MASS
[eXd ounces 28.35 grams g g ims 0.03% Qunces oz "
b paunds 0.454 kilograms kg kg e grams 2.202 pounds [s]
T short tons (2000 |b) 0.907 megagrams Mg Mg megagrams 1103 short tons {2000 1b} T

(or "metric ton™} {or "t") (or "t (or "metric ton")
TEMPERATURE {exact degrees) TEMPERATURE (exact degrees)

'F Fahrenheit 5 (F-32)/9 Celsus C °C Celsius 1 BC+32 Fahrenheit °F

or (F-32)1 B

ILLUMINATION ILLUMINATION
fc foot-candles 1076 lux . B4 x lux . 0.092% foot-candles fc
fl foot-Lamberts 3426 candela/m® cd/m? ca/m’ candela/m* 0.2919 fool-Lamberis fl
FORCE and PRESSURE or STRESS FORCE and PRESSURE ar STRESS
\bf poundforce 445 newtons N N newtons 0.225 poundforce Ibf
Iofin? poundforce per 6.89  klocpascals kPa kPa kilopascals 0145 poundforce per Ibtin®
square inch sguare inch

5l is the symbol for the International System of Units  Appropriate rounding s

Jld be made 1o comply with Section 4 of ASTM E380.

{Revised March 2002)
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The: Strategic Flighway Rescarch Program (SHRPY was ereated as a S-year program.
The goals of SHRP's Lang-Term Paverment Performance (ITPP) program. howeyver.
required an additional 15 vears of research. To meet these goals, LTPP was transterred
from SHRP ro the Federal Tlighway Administrition (FHWA)Y of the TS, Deparunent
of Transportation (DO1TY on July 1, 1992 in accordance with the mandate of the
[ntermodal Surtace Transponation Efficiency Act of 1991,

The [irst SHRE Distress identification Manual for the Long-Term Paremeitt
Ferformance Strdies (19871 was authored Ty Kure 1Y Smith, Michael T, Darter,
Kathleen T. Hall, and J. Brent Rauhut. Support for that work was provided by the
FHWA under Contract Na. IYIFHG1-83-C-0093 s part of a “transition plan” to
support planned implementation of LTPP monitoring. pending SHRP funding
authorization by Congress,

A sccond version. the Distress Identification Maniial for the Long-Term Parement
Performence Studies (19900, was developed by Karen Benson. Humberto Castedo,
ianc Dimitrios G, Goulias, with guidance and support from W. R. Hudson. Support
for the revision work wis provided by SHRP 2s a part of Contract SHRP-87 PO,

A third version was developed by John S, Miller, Richard Ben Rogers. and
Gonzalo R Rada, with guidance and support from William Yeadon Bellinger, of the
PHWA.  Guidance was also provided by thie Distress Identification Manual Expert
Task Group.

Valuable information, material, and technical support were provided by the
National Association of Australian Stare Road Authorities: Ontariao Ministne of
Transportation and Communications: American Public Works Association: the
Asphalt Institute: the Kentucky Transportation Cabinet: the Michigan DOT; the
Mississippi State Tlighway Department; the Missouri Hlighway and Transportation
Depurtment; the North Caroling DOT; the Pennsylvania DOT: the Texas DOT: and
the Washington Ste DO

This Lourth version is the result of 8 years of prictical experience using the third
version. It incorporates refinements, chunges, and LTI direcrives that have
occuarred over time,

GUIDANCE TO LTPP USERS

Please follow the guidelines in appendix A CManual for Distress Sun evs™) 10
easure the data collected will be comparable to other LTPP data. Sample dar col-
lection sheets are included in the appendix. As you evaluate a section ol roadway,
keep the manual handy o determine the type and severity of distress, and find the
dedinition and illustration that best matches the pavement section being surveved,

Appendix £ deseribes how Lo use the Georgia Digital Fauluncter. Chapter 3 of the
LTPP Manual for Profile Measurements Using the Face Dipstick®. v, 4.0, september.,
2002, is shown in appendix €

For more assistance in the identification of pavement distress, contact the FITWA's LTPP
program.
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GUIDANCE TO OTHER USERS

As 1 pavement distress dictionary, the manual will improve conununications within
the pavement commiunity by fostering more uniform and consistent definirions of
pavement distress. ighway agencies, airports. parking facilities, and others with
signilicant investment in pavements will benefit from adopting @ standard distress
language.

Colleges and universitios will use the manuoal in highway engineering courses, It
alser serves as & valuable tuining tool for highway agencies. Now when a distress is
labeled “high severity fatigue cracking,” for example, it is clesr exactly what is
meant. Repairs can be planned and executed more efficienly. suving the highway
ageney orew ime and money.

Although not specifically designed as @ pavement management tool, the Distress
Identification Menuaf can play an important role inoa State’s pauvement management
program by ridding reports of inconsistencies und variutions caused by a lack of
standardized terminology. Most pavement management programs do not need o
colleet darz at the level of dewil and precision required for the LTPP program, nor
are the severity levels used in the manual necessarily appropriate {or all pavement
management sinitions. Thus, you nuy choose to modily the procedures (hut nor
the definitions) contained in the mamial o meet yeur specific needs, raking into
account the desired level of deil, accuracy and timeliness of informaton. available
resources, and predominant types of distress within the study area.



This scction covers asphalt concrete-surfaced pavements {ACPY, including ACP over-
lavs on either asphalt concrete tAC) or portland cement concrete (PCO) pavements,
Each of the distresses has been grouped into one of the following caregories:

A. Cracking

B. Parching and Potholes
C. Surface Defarmation

D. surface Defects

E. Miscellaneous 1istresscs

Table 1T summuarizes the various types of distress and unit of measurcment. Some
distresses also have defined severity levels.

DISTRESS
TYPE

UNIT OF
MEASURF

SEVERITY
LEVFI §2

. Cracking - page 3

Fatigue Cracking

Block Cracking

Edge Cracking

+a. Wheel Path Longitudinal Cracking

L WIS R

+h. Non-Wheel Path Longinudinal Cracking

5. Reflecrion Cracking at Joints
Transverse Reflection Cracking
Longitudinal Reflection Cracking

0. Transverse Cracking

. Parching and Potholes - page 19

Parch Patch Deterioration
& Potholes

. Surface Deformation  page 21

9. Rutting
10, Shoving

. Suiface Defects  page 25

11. Bleeding
12. Palished Aggregare
13. Raveling

. Miscellaneous Distresses  page 29

14. Lane-to-Shoulder Dropoff
15, Warter Bleeding and Pumping

square Meters
square Meters
Meters
Meters
Meters

Not Measured
Not Measured

Number. Meters

Number, Square Meters

Number, Square Aleters

Millimeters

Number, Square Meters

Square Meters
Squure Meters

Square Meters

Not Measured

Number, NMeters

Yes

NA

NA
Yes

Yes
Yes

Nao
NO

N A
No
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FATIGUE CRACKIN™

Description
Oceurs in areas subjected to repeated traffic lowdings (wheel paths). Can Do a
series of interconnected cracks in carly stages of development, Develops into
many-sided. sharp-angled picces, usually less than 0.3 meters (2 on the longest

side, characterstically with a chicken wire/ulligator pattern, in later stages.

Must have a quantifiable area,

Severity Levels

LOW

A area of eracks with noe or only o few connecting cracks; cracks are not
spalled or sealed: pumping is not evident.

MODERATE

An area of interconnected crucks forming a complete pattern: eracks may be
slightly spalled; cracks may be scaled: pumping is not evident.

HIGH

An area of moderatcly or severely spalled interconnected cracks forming
complete patlern; pieces may move when subjected o traffic: cracks may be
scaled: pumping mayv be evident.

How to Measure
Record square meters of affected area at each severity level. I ditferent
severity levels existing within an area cannot be distinguished, rare the entire
dren at the highest severity present.
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FIGURE 3
Distress Type ACP 1—Fatigue Cracking






BLOCK CRACKING

Description

A partern of eracks that divides the pavement into approximately rectangular
picces. Rectungular blocks range in size from approximately 0.1 m? o 10 m2

Severity Levels
LOW
Cracks with a mean width € 6 millimeters tmm): or sealed cracks with sedlane
material in good condition and with a width that cannot be determined.
MODERATE

Cracks with a mean width > 6 mm and € 19 mm: or any crack with a2 mean
width £ 1% mm and adjocent low severity random cracking.

HIGH
Crucks with a mean width > 19 mm; or any crack with @ mean width < 19 mm
and adjacent moderate to high severity rundom cracking.

How to Measure

Record square weters of affected area at each severity level, 1 fatigue cracking
exists within the block eracking area, the area of block cracking is reduced by
the aren of fatigue cracking.

Note: An occurrence should be at least 15 m long before raing as block cracking.
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FIGURE 8
Distress Type ACP 2—Block Cracking

FIGURE 9 FIGURE 10
Distress Type ACP 2—Block Cracking Distress Type ACP 2—High Severity
with Fatigue Cracking in the Wheel Paths Block Cracking



EDGE CRACKING

Description
Applies only to pavements with unpaved shoulders. Crescent shaped eracks
ar fairly conrinuous cracks which intersect the pavement edge and are located
within 6.0 m ol the pavement edge, adjacent to the shoulder. Includes
longitudinal cracks outside of the wheel path and within 0.6 m of the
paverment edge,

Severity Levels

LOW
Cracks with no breakup or loss of material.

MODERATE

Cracks with some breakup and Toss of material for up to 10 percent of the
length of the affected portion of the pavement.

HIGH

Cracks with considerable breakup and loss of material for more than 10
percent of the length of the affected portion of the pavement,

How o Measurc

Record length in meters of puvement edge atfected at cach severity level, The
combined quantity of edge ericking cannot exceed the length of the section.
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FIGURE 11
Distress Type ACP 3—Edge Cracking

FIGURE 12
Distress Type ACP 3—Low Sever _ Edge
Cracking




LONGITUDINAL CRACKING

Description

Cracks predominantly parallel to pavement centerline. Location within the Lane
{wheel path versus non-wheel path) is significant.

Severity levels

LOW
A crack with a mean widith £ 6 mm; ar a sealed crack with sealant material in
good condition and with o width that cannot be determined.

MODERATE

Any crack with a mean width > 6 mm and £ 19 mm; or any crack with a mean
wiclth < 19 mm and adjucent low severity rundom cracking.

HIGH

Any crack with a mean width > 19 mm; or any crack with a mean width €19
mm and adjacent moderate o high severity random cracking.
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FIGURE 13
Distress Type ACP 4—Longitudinal Cracking
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REFLECTION CRACKING AT JOINTS

Description
Cricks in asphalt concrete overlay surfaces that ocour over joints in conerete
PAVCINCNLS,

Note: The slab dimensions beneath the AC surface must be known 1o identify
reflection cracks ar joints,

Severity Levels

LOW
An unsealed crack with @ mean width € 6 mm; or a scaled crack with sealant
material in good condition and with a width that cannot be determined,

MODERATE

Any crack with a mean width > 6 mm and £ 19 mm: or any crack with a mean
width € 19 mm and adjacent low severity random cracking,

HIGH
Any crack with a mean width > 19 mm: or any crack with o mean width < 19
mm and adjacent moderate o high severity random oracking.
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FIGURE 16
Distress Type ACP 5—Reflection
Cracking at Joints







TRANSVERSE CRACKING

Description

Cracks that sire predominantly perpendicular o pavement centerline,

Severity Levels

LOwW
An unsealed crack with o mean width €6 mine or a sealed erack with sealant
meterial in good condition and with a width that cannot be determined.

MODERATE
Any crack with 4 mean width » 6 nun and < 19 mm: or any crack with a mican
wiclth £ 19 mm and adjacent low severity mndom cracking,

HIGH
Any crack with 1 mean widtle > 19 mme or any crack with a mean widih £ 19
mm and adjacent moderare to high severity random cracking.
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FIGURE 18

Distress Type ACP 6—Transverse Cracking Asphalt Concrete Surfaces









This section includes the following distresses: . atching

7. Pawch/Tatch Deterioration and
8. Potholes Potholes

15
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PATCH/PATCH DETERIORATION

Description
Portion of pavement surface, greater than 0.1 me that has been removed and
replaced or additional muerial applicd o the pavemenr afrer original
CONSTICHON.

Severity Levels
LOW

Patch has, al most low severity distress of any type including miting < 6 mn;
pumping is not evident,

MODERAT ™

Batch has moderate severity distress ol any tvpe or rutting from 6 mm o 12
mn; pumping is not evident.

HIGH

Pateh has high severiny distress of any type including rutting > 12 mm., or rhe
patch has additional different pateh material within i pumping may be
evident.

How to Measure
Lecord number of patches and square meters of atfected surface arca at cach
severity Jevel
Note: Any distress in e houndany of the patch is included in rating the patcl,
Rutting ¢sertlement) may be at the perimeter or interior of the patch.
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FIGURE 22

Distress Type ACP Patch/Patch Deterioration






POTHOLES

Description

Bowl-shaped holes of various sizes in the pavement surface. Minimum plan
dimension is 150 mm.

Severity Levels

LOW
< 25 mm deep.

MODERATE
25 mm o 30 mm deep.

HIGH

> 30 mm deep.

How to Measure

Record number of patholes and square meters of affected area at each severity
level. Pothole deprh is the maximum depth below pavement surface. If
pothole occurs within an area of futigue cracking the arca of fatigue cracking is
reduced by the area of the pothole.
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FIGURE 26
Distress Type ACP 8—Potholes









This scction includes the following rypes of surface deformations: Surface

9. Rutting Deformation
10. Shoving

21
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RUTTING

Description

At is a longitudinal surface depression in the wheel patb Temay have

associtted transverse displacement.

Severity Levels

Not applicable, severity Tevels could be delined by categorizing the
mesurements taken. A record of the measurements taken is much more

desirble, Becanse it is more accurdte and repeatable than are severily levels,

How to Measure

Specilic Pavement studies (5PS1 4 ONLY. Record masimum rut depth 1o the
nearest millimeter, at 15.25-m intervals for cach wheel path, as measured witly o

L2 stratght edge.

All other LTPP sections:
Transverse profile is
measured with w Dipstick”
proliler at 15.23-m intenals.

FIGURE 32
Distress Type ACP 9—Rutting
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FIGURE 31

Distress Type ACP 9—Rutting

FIGURE 33
Distress Type ACP 9—Standing Water in Ruts



SHOVING

Description

Sheving s a longitudinal displacement of a localized arca of the pavement
surface. It is generally cavsed by braking or accelermting vehicles, and s
uscitly locuted on hills or curves. or at intersections. [t also mav have
associuted vertical displacement.

Severity Levels

Not applicable. However. severity levels can be defined by the relative effect of
shoving on ride qualiry.

How (0 Measure

Record numbxer of cocurrences and square meters of affected surlace arei.
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FIGURE 34
Distress Type ACP 10-—Shoving

FIGURE 35
Distress Type ACP 10—Shoving in
Pavement Surface







Surface
Defects

This section includes the following types of surtuce defects:

11. Bleeding
12. Polished Aggregate
13. Raveling
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BLEEDING

Description
Excess hituminous hinder cecurring on the pavement surface, usually found in
the wheel puths. May range from a surface discolored relative to the
remainder of the pavement, 1o o surface that s losing surface teature because
of excess asphalt, 1o a condition where the aguresate may be obscured by
excess asphalt possiblhv with @ shinv, glass-like, reflective surface thar may be

Llacky o the wuch.

Severity Levels

Norapplicable, The presence of bleeding indicates potential mivture related
perflormunce problems,  Ixtent is sutficient to monitor any progression.

How to Measure
Record sguare meters of surfuce arca aftected.

Note: Preventative nintenance treatments (shurry seals, chip seals, fog seals,
el sometimes exhibit bleeding characteristics. These occurrences should be
noted, but not rated as bleeding,

FIGURE 36
Distress Type ACP 11—Discoloration

FIGURE 38
Distress Typc ACP 11—
Aggregate Obscured

FIGUF ™~ 37
Distress Type ACP 1 Loss of Texture



POLISHED AGGREGAT™

Description

Surface binder worn away 1o eXPose COUrse ageregsle.

Severity Levels

Nt applicable. However, the degree of polishing muy be reflected in a
reduction of surlace friction.

How to Measure

Record square meters ol alfected surface area. Polished aggregate should not
he raied on test sections that have received o1 prevenlive maintenance treatment
that has covered the original pavement surface.

FIGURE 39
Distress Type ACP 12—FPolished
Aggregate
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This section includes the [ollowing distresses: Miscellaneous

14. Lane-to-shoulder Dropoff Distresses

15. Water Bleeding and Pumping

29



LANE-TO-SHOULDER DROPOFF

Description

Difference in elevation between the traveled surlace and the outside shoulder

Typically occurs when the outside shoulder scettles as a result of pavement

laver materiul difterences,

Severity Level

Not applicable. Severity levels could be detined by categorizing the

measurements tiken, A record of the measurements laken is much more

desirable. however, hecause iU is more accurite and repeatable than are

severity levels,

How to Mcasurc

Not revorded in LTPP surveys,
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