


Foreword 

In 198-. 1lie S1r:1tegic High\\':1y lksl':1rch Progr:1m heg:111 1lw l:1rgl'st :111d mo.s1 
comprdwnsi,·e [Xl\'L' l11L'nt perform:1nce test in histo ry-the Long-Tenn P:l\·ement 

Performann: ( LTJ>JJJ program. During the program's .20-year l ife . h ig lrn·a,· agencies 

in the l 'nited Stares :1r1d l =; u thcr countr ies ,, ill h:l\ C collected d:1t:1 un p:I\ en1<..·nt 
concl il ion. clim:1 tl..'. :incl t raffic volumes :lllcl lo:1ds from mow 1h:1n I _()()() p: l\·L·ml..'nl 

tesl .~ect iom,. Tlt :11 infon11:1tion \\· i ll allo\\' 1x1, ·e111en1 engineers 10 design lll'ttl'r. 

longer- l:1st ing roads. 

Th i.s m:111u:il was deH·lopecl to pro,·icle :1 consisll'nt. un iform h:1sis for colil'cting 
distress data for the l.TPP r rogr:mt. 

T his m:rnual provides a common l:i ngu:1ge for describ ing cr:1Cks. potholes, rutting. 
sp:tl l ing. :i ncl o ther p:1, ·emen1 di.stresses !wing 111on itorccl ily l hl' l.TPP rrogr:1111. 

The manual is d iviuec.l i nro th ree sections. each focusing on a particular type of 
pa,·ement: ( 1) asphalt concrl'tc-surf:1ccd. U ) jointed porrl:1ncl cernt>nt concrete. :ind 
( 3) continuously reinforced porl land cemenl concrele. F:aclt d i:>Lress is clearly 

labeled. described. and i llust rated . 

Notice 

:!::1' 
Director 

OffiCL' o f I nfr:istructu rc 
Rl'sc:1rcl1 :111<1 De,·cloprncnt 

This document is d issl'm in:1ted under the sponsorship of the t ·.s. Dqx1rtme11t of 
Transporlation in I lic in terest of i1 1fo rn1at ion exchange. T he LS. Gu,·crnmcnt 

:1:,sumes no liability for its contents or use thereof. T his report docs not constitu tL' 
:1 standard . specification . o r rq~ul:ttio n . 

The 1 ·.s. Cm·ern111cnt docs not endorse products or manufacturers. Tr:1de :ind 
manu factu rers' n:1mcs appear in th is report only hcc:1uv· tlwy :ire ,·onsicll'rc-d 

CSSL'nti;il to rlw ohjcn of I he don trncnt. 
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I' SI* (MODERN METRIC) CONVERSION FACTORS 
APPROXIMATE CONVERSIONS TO SI UNITS APPROXIMATE CONVERSIONS FROM SI UNITS 

Symbol When You Know Multiply By To Find Symbol Symbol When You Know Multiply By To Find Symbol 

LENGTH LENGTH 

in inches 25 4 millimeters mm mm millimeters 0.039 inches ,n 

ft feet 0.305 meters m m meters 3 28 feet ft 

yd yards 0 91 4 meters m m meters 1.09 yards yd 

m1 miles 1.61 kilometers km km kilometers 0.621 miles mi 

AREA AREA 
square 

mm' mm' ,n' in2 square inches 645 2 millimeters square millimeters 0.0016 square inches 

ft' square feet 0.093 square meters m' m' square meters 10.764 square feet 11' 

yd' square yard 0.836 square meters m2 m' square meters 1.195 square yards yd' 

ac acres 0.405 hectares ha ha hectares 2.47 acres ac 

mi' square miles 2.59 square k ilometers km2 km2 square kilometers 0.386 square miles mi2 

VOLUME VOLUME 

n oz nuid ounces 29.57 milliliters ml ml milliliters 0.034 fluid ounces n oz 

gal gallons 3.785 liters L L liters 0.264 gallons gal 
ft3 cubic feet 0.028 cubic meters m' m' cubic meters 35.314 cubic feet ft' 

yd' cubic yards 0.765 cubic meters m' m' cubic meters 1 307 cubic yards yd' 

NOTE· volumes greater than 1000 L shall be shown in m3 

MASS MASS 

oz ounces 28.35 grams g g grams 0.035 ounces oz 

lb pounds 0.454 kilograms kg kg kilograms 2.202 pounds lb 

T short tons (2000 lb) 0.907 megagrams Mg Mg megagrams 1.1 03 short tons (2000 lb) T 

(or "metric ton") (or "t") (or "t") (or "metric ton") 

TEMPERATURE (exact degrees) TEMPERATURE (exact degrees) 
OF Fatirenhe1t 5 (F-32)19 Celsius oc oc Celsius 1 8C+32 Fahrenheit OF 

or (F-32)/1 8 

ILLUMINATION ILLUMINATION 

fc foot-candles 10.76 lux Ix Ix lux 0.0929 foot-candles fc 

n foot-Lamberts 3.426 candelalm2 cdtm2 cd/m2 candelatm' 0.2919 foot-Lamberts fl 

FORCE and PRESSURE or STRESS FORCE and PRESSURE or STRESS 

lbf poundforce 4.45 newtons N N newtons 0.225 poundforce lbf 

lbfiln2 poundforce per 6.89 k1lopascals kPa kPa kllopascals 0.145 poundforce per lbf/in2 

square inch square inch 

·s1 is the symbol for the International System of Units Appropriate rounding should be made to comply with Section 4 of ASTM E380. (Revised March 2002) 
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T he Srraregic Highway Rcscarch Program (SHRP) was created as a 5-ycar rrogram. 
T he goals of SHRP'.-; Long-Term Pavement Performance (LTPIJ) program, however. 

required an additional 15 years of research. To meet these goals. L TT'P was rransterred 

from SHRP to the Federal Highway Administration (FH\VA) o f the U.S. Derartrnent 
of Transportation (DOT) on _July 1, 1992. in accordance with the mandate of the 
lntermodal Sur face Transr onation Effic iency Act of 1991. 

The first SHRP Distress Jdent(/,cation Manual/or the l ong-Term Pavement 
l-'e1formance Studies Cl 987) was authored by Kurt D . Smith . .'vlichacl I. Darter, 
Kathleen T. H,11 1. and .J. Brent Rauhut. Surron for that '-''Or k was provided hy the 
FII\VA under Contract :\To. DTFH61-85-C-0095 as part of a "trans ition plan .. to 

support pl:-rnnecl implementation of LTPP monitoring. pending SI-!RP funding 
authorization by Congress. 

A second version. the Distress ldent[ficatio11 /Han11a/ f or the Lo/lg-Term Pavement 
Pe1fornumce Studies (l<)<)0), was developed by Karen Benson, !Iumberto Castedo. 
and Dimitrios G. Goulias. w ith guidance and support from \Y/. R. Hudson. Support 

for the revision \vork was provided by SHRP as a pan of Contract SH RP-87-P00l. 

A third version was developed by John S. :vliller. Richard Ren Hogers. ancl 

Gonzalo It Hada. with guidance and surport from Will iam Yeadon Bell inger, of the 
rI !WA. G uidance was also provided by the Distress Identification Manual Experl 
Task Group. 

Valuable informaLion . materia I. and technical supro rt \\'ere provided by: the 

ational Associa t ion o f AusLralian Srate Road Authorit ies: Ontario .'vlinistry of 
Transronat ion :tncl Communicat ions: American Public \Xlorks Associat ion: the 
Asphalt Im,titute: the Kentucky Transportation Cabinet; the Michigan l)O T: the 

Mississi ppi Srate I l ighway Department: the Missouri Highway and Transporrn tion 
Deranrnent; the :'-Jorth Carolina DOT; the Pennsylvania DOT ; the Texas DOT: and 
the Washington Stale DOT. 

This fourth version is the result uf 8 years of rract ica l experience using the 1hird 
version. I t incorporates re finements. changes, and LTPP d irect ives that have 
occurred over time. 

GUIDANCE TO LTPP USERS 
Please follow the guideli nes in appendix A ("Manual for Distrl'SS Surveys'') to 

ensure the chna collected will be comr arnhle to o ther LTPI' data. Samrle cl:-1ta col­
lection sheets are included in the appendix . As you evaluate a section o f roadway. 
keer the manual handy to determine tlw type and severiLy o f d istress, and find the 
dcfinil ion and illustration that best 1ua1chcs the pavement section being surveyed. 

ArrendLx B describes how to use the Georgia D ig ital fau lunele r. Ch:tptcr 5 of the 
LTPP .Manual for Pro fi le Measurement:, Lsing the Face l )ipstick' . , .. 4.0. September. 
2002, is shown in appendix C 

r:o r more assistance in the identification of pave111en1 distress. contact the FI f\XIA's LTPP 
program. 

Preface 

ix 
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GUIDANCE TO OTHER USERS 
As a pavement dist ress dicLionary, the manual w ill im prove cornmLmications within 
the pavement community by fosteri ng more un ifor111 and consistent de finitions of 
pavement d istress. I ligh way agencies, a irports, parking facilit ies. and others w ith 
s ignificant investment in r,avernents w ill benefit from ador,ting a standard d istress 

langu;ige. 

Colleges and univers ities will use th e manual in highway engineering courses. It 
also serves as a valuable tra ining tool for highway agencies. Now when a distress is 
labeled ·• high severity fatigue cracking," fur example, it is c lear exacLly what is 
meant. Repairs ca n he r,lanned and executed more e fficiently, saving the highway 

agency crew time a nd money. 

Although not specifically designed as a pavement management tool, the Distress 
identification Manual can play an impo1tant role in a State's pavement management 
program by ridding reports of inconsistencies ancl variations caused by a lack o f 
standarclizecl terminology . Most pavement manageme nt r,rograms do no t neecl to 
collect data a t the level of d etail and precision required for the LTPP r,rogram , nor 
a re the severi ty levels used in the manual necessari ly appropriate for al l pavement 
manageme nt situations. Thus, you may choose to modify the procedures (but not 
the defin itions) contained in the manual to meet your specific needs, taking in to 
account th e d esired level of detai l, accuracy and timeliness of information. available 
resources, and predominant types of dis tress ,vithin tile s tudy area. 



This seclion cove rs asphalr concrere-surfaced r,avements (ACP). includ ing ACP over­
lays on eirhe r asphalt concrete (AC) or po rrland cement concrete (PCC) r avements. 
Each o f the d istresses has been grour,ed into o ne of the following categories: 

A. Cracking 
B. Patching and Potholes 
C. Surface Defo rmatio n 
D. Surface Defects 
E. i\lliscellaneous Distresses 

Tahle 1 summarizes the various tyres of distress and unit o f measurement. Some 
d istresses also have defined severity levels. 

DISTRESS 
TYPE 

A. Cracking i p age 3 
1. Fatigue Cracking 

2. Block Cracking 

3. Edge Cracking 

4a. Wheel Path Longitud inal Cracking 

4b . .\Ion-Wheel Path l ongin1dinal Cracking 

5. l{eflection Cracking a t Jo i ms 

Transverse Reflection Cracking 

Long itudinal Reflectio n Cracking 

6. Trans\·erse Cracking 

8. Patching and Porho les / page 15 

7. Pa tch/Patch De te ri oration 

8. Potho les 

C. Surface Deformation page 21 

9. Rutting 

10. ShO\·ing 

D. Surface Defects i page 25 
11. Bleeding 

12. Po lished Aggregate 

13. Raveling 

E. Miscellaneous Distresse:; 1 page 29 

14. Lane-co-Sho ulder Dropoff 

15. \'l?ater Bleeding and Pumping 

UNIT OF 
MEASURE 

Square Meters 

Square Mete rs 

Meters 

Mete rs 

Meters 

or :Vleasured 

l\ ot :\·feasured 

1\'u mher. Meters 

>lumber. Square l'vlete rs 

>lumber. Square Meters 

1vlill imeters 

Number, Square 1\-lcters 

Square .\-1eters 

Square Meters 

Square ;l.leters 

>lot /l leasured 

. umber. :\·le ters 

DEFINED 
SEVERITY 
LEVELS? 

Yes 

Yes 

Yes 

Yes 

Yes 

'iA 

1\'i A 

Yes 

Yes 

Yes 

No 

1\'o 

>io 

NIA 
No 

I 

DISTRESSES 
FOR 
PAVEMENTS 
WITH 
ASPHALT 
CONCRETE 
SURFACES 





This section incl uJr.:s the fol lowing d istresses: 

I. Fatigue Cr,1cking 
2. Block C: rack ing 

3. Edge Cracking 
4a. Lo ngitud inal Cr::icking-Whr.:cl Path 

4b. Longi111d inal Cracking-Non-Wheel Patil 

5. Reflection Cracking at Joints 
6. 'l'r;rnsverse Cracking 

Measurement of crack w iJLli is i llustrated in figu re l. Figure 2 Jq,icts the effect on 
sr.:vr.:rity level o f a crack, in this casr.: b lock crack ing , clue to associated ranJorn 
cracking. 

Crack Width Crack Width 

7r- - 7 - -________ ~-----

---Ct, 

\ 

-\------ 1--­---· ) Traffic 

\ 

~,,,,,,,,,,,,,,~~ 
SHOULDER , 

~/////////////'. 

Edge 
Stripe 

FIGURE 1 
Measuring Crack Width in Asphalt Concrete-Surfaced Pavements 

Moderate 

FIGURE 2 

Low 

Moderate • Adjacent Low Severity Cracking 
High · Adjacent Moderate Severity Cracking 

Traffic 

Effect o n Severity Level of Block Cracking due to Associated Rando m Cracking 

Cracking 
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FATIGUE CRACKING 

Description 

Occurs in a reas st1bjected to repeated traffic loadings (wheel paths). Can he a 
series of interconnected cracks in early stages of development. Develops into 
many-sided, sharp-angled pieces. usually less than 0.3 mc1c rs (rn) on the longest 
side, cha racterislically with a chicken wire/ alligator paw:rn. in later stages. 

Must have a quantiiiable a rea. 

Severity Levels 

LOW 
An are;1 of cracks with no or only a few connecting cracks; cracks me nol 
spat ted or scaled; pumping is nol evident. 

MODERATE 
An area of interconnected cracks forming a complete pattern; cracks may he 
slightly spallcc.l; cracks may be sealed ; pumping is not evident. 

HIGH 
An area o f moderately or severely spalled inte rconnected cracks forming a 
comple1e paucrn; pieces may move when subjected to tr,1ffic: cracks may be 
scaled; pumping may he evident. 

How to Measure 

Record square mete rs of affected a rea at each severily level. If d ifferent 
severity levels existing 'Nithin an are;1 cannot be distinguished . rate the entire 
area al the highest severity present. 

---- <t. 

Moderate 
High 

TraHic 

Low 

FIGURE 3 
Distress Type ACP I- Fatigue Cracking 



FIGURE 4 
Distress Type ACP 1---Chicken Wire/ Amgator 
Pattern Cracking Typical i11 Fatigue Cracking 

FIGURE 5 
Distress Type ACP 1- Low Seve rity Fatigue Cracking 

FIGURE 6 
Distress Type ACP 1-Mode rate 
Severity Fatigue Cracking 

FIGURE 7 
Distress Type ACP 1-High 
Severity Fatigue Crac king with 
Spalled Interconnected Cracks 

{ rackino 
~ 
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BLOCK CRACKING 

Descriptio n 

A pattern of cracks that d ivides the pavemcnL imo approximate ly reccangular 
rieccs. Rectangular blocks range in size from approximately 0.1 m' to JO m2. 

Severity Leve ls 

LOW 
Cracks with a mean width S:: 6 millimete rs ( mm); or sealed cracks with sealant 
matcrial in good conditio n and with a width that cannot he determined. 

MODERATE 
Cracks with a mean wid th > 6 mm and S:: 19 mm: or any crack with a mean 
width S:: 19 mm ,rnd adjacent low severity random cracking. 

HIGH 
Cracks with a mean width > 19 mm; o r any crack with a mean \Vidt h S:: 19 mm 
and adjacent moderate ro h igh severity random cracking. 

How to Measure 

Record square 111<.:Lers ut affected area at each severity level. lf fatigue cr,icking 
exists ,v ithin the block cracking area, the are a of b lock cracking is reduced b y 
the :1rea of fa tigue cracking. 

l\'otc: An occun-e nce should be at least 15 rn long hefore rating as b lock cracking. 

~o3mr 

_l_ T 
0.3m 

I 1 

i------J - Jm 

) 

( I 
7- _L , 

%9/~/9/YJ;,9.,,~/~ 

FIGURE 8 
Distress Type ACP 2---Block Cracking 

FIGURE 9 
Distress Type ACP 2---Block Cracking 
w ith Fatigm: Cracking in the Wheel Paths 

r - 3m-i 
I 

~ 

Traf fie 

\~ 
\ 

f@ 

FIGURE 10 
Distress Type ACP 2---High Severity 
Block Cracking 



EDGE CRACKING 

Description 

Applies o nly to pavements with unpaved shoulders. Crescent-sha ped cracks 
o r fa irly continuous cr:icks which intersect the pavement edge and a rc locatc<l 
,vithin 0.6 111 of the pavement edge, adjace nt to the shoulder. Includes 
longitud inal cracks outside o f the ,vhccl path a nd w ithin 0.6 m of the 
pavement edge. 

Severity Levels 

LOW 
Cracks vvith no breakup o r loss of material. 

MODERATE 
Cracks ,v ith some brcakur and loss o f mate rial for up to IO percent of the 
length of the affected portion of the ravcme nt. 

HIGH 
Cracks ,vith considerable hreakup ancl loss of material for more than 10 
percent of the length of the affected portio n of the pave ment. 

How to Measure 

Record length in meters of pavement edge affected at each severity level. The 
combined quanti ty of edge cracking cannot exceed the length of the section. 

FIGURE 11 
Distress Type ACP 3--Edge Cracking 

Traffic 

FIGURE 12 
Distress Type ACP 3--Low Severity Edge 
Cracking ( t"'t<. king 
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LONGITUDINAL CRACKING 

Description 

Cracks preclominantly parallel to pavement centerline. Locacio n within the lane 
( ,vheel path versus non-wheel path) is significant. 

Severity levels 

LOW 
A crack with a mea n w idth $ 6 mm; or a scaled crack with sealant mate rial in 
good condition a ncl w ith a width that cannot be determi ned. 

MODERATE 
Any crack with a mea n width > 6 mm and $ 19 mm; or any crack with a mea n 
width $ 19 mm and adjacent low severity random cracking. 

HIGH 
Any crack with a m ea n width > 19 mm; o r any crack w ith a me an wid th $ 19 
mm and adjacent moderate to high severity random cracking. 

Inner 
Wheel Path 

Outer 
Wheel Path 

FIGURE 13 

{ 

--------------- ____________ @ 
-@ 

------------- -----------------

---- <t. 

Traffic -
{

------- ~ @ - --------------

. ------------::® ---------------· -------
~J:~/~i¢i,~ffgy~,9Mi~ 

Edge 
Stripe 

4a - Wheel Path 
4b - Non - Wheel Path 

Distress Type ACP 4--Longitudinal Cracking 



How to Measure 

l{ecord separately: 

4A. WHEEL PATH LONGITUDINAL CRACKING 
Record the le ngth in meters of longirucl inal cracking within the ddined wheel 
1x1ths at each severity k:vel. 

Record rhe length in merers of longitudinal cracking wi1 Ii sealant in good 
condition at each severily level. 

Nore: Any " :heel path longitudina l crack that has associated random cracking 
is ra ted as fat igue crncking. Any wheel path longitudinal crack that meanders 
and has a quantifiable area is rated as fa tigue cracking . 

4B. NON-WHEEL PATH LONGITUDINAL CRACKING 
Record the length in merers of longitud inal cracking not located in the defined 
wheel paths at each scveriLy levd 

Record the length in merers of longitudinal cracking with sealant in good 
condit ion al each severity level. 

FIGURE 14 
Distress Type A<.:P 4a-Moderate Seve rity 
Longitudinal Cracking in the Wheel Path 

FIGURE 15 
Distress Type ACP 4b-High Se verity Longin1dinal 
Cracking not in the Wheel Path < racking 
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REFLECTION CRACKING AT JOINTS 

Dt'.scription 

Cracks in asrhalt concrete overlay surfaces rhat occur over jo ints in concrete 
pa vcmcnts. 

!\ore: The slah d imensions beneath the AC surface must he known 10 ident ify 
reflecl ion cracks at joints. 

Severity Levels 

LOW 
An unsealed crack with a mean width ::; 6 mm; or a scaled crack with sealant 
material in good cond ition and with a \Vi<lth that cannot be determined. 

MODERATE 
Any crack with a mean width > 6 mm an<l $ 19 mm; or any crack with a mea n 
v-:iclth::; 19 mm a nd adjacent low severity random cracking. 

HIGH 
Any crack with a mean wid th > 19 mm; or any crack with a mean width $ 19 
mm and adjacent moderate to high severity random cracking. 

/ Joint Reflection Transverse 
/ Joint Reflection 

I Crack 
.- Crack 

Crack I 

' ' Ar nverlav 

Joint Original JCP Joint 

=-=-=-=-=-=-::.....::-::::-=- --=-=--=---=-=,==:......::::-=-------===--=-=-==--=-===:....,.--+-- - <t. 

FIGURE 16 
Distress Type ACP 5--Reflection 
Cracking at Joints 

Transverse 
Crack 

Transverse ..-.. 
Reflected 

Crack 

Longitudinal 
Joint Reflection 
Crack 

Trattic 

Note: Uniform spacing of cracks reflects 
the spacing of underlying joints. 



How to Measure 

Recorded as long itudinal cracking (ACP-i) or transverse cracking ( AC:P6) on 
LTPP surveys. 

FIGURE 17 
Distress Type ACP 5--High Severity 
Reflection Cracking at Joints 

< ,·acking 
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TRANSVERSE CRACKING 

Description 

Cr:icks that :ire predominantly perpendicula r to p,ivenwnr centerl ine . 

Severity Levels 

LOW 
An unsealed crack wit h a rncan w idth :o::; 6 m m : o r :i sea led crack wi th sealant 
mate rial in good cond itio n and with :1 width th:11 cannot !Jc determined. 

MODERATE 
Any cr:1ck with a m e;1n widtl 1 > 6 m m and :o::; 19 mm: o r any cr:1ck with a mean 
width :o::; l 9 111 111 and adjacent low severity r:1ndo111 cracking. 

HIGH 
Any cr:ick wi th a mean \\·i<..lth > 19 mm : o r any cr:1ck with a mean width :o::; 19 
111 111 and adjacent moderate to high severity rando111 cracking. 

12 mm 

Smm;/4 4mm 

FIGURE 18 

20 mm 

4 mm 

Traffic -

Note: Rate entire crack at highest level 
present for 10% or more of total 
crack length 

@ Distress type 6, Low severity 

Distress Type ACP 6---Transverse Cracking Asphalt Concrete Surfaces 



How to Measure 

Record number and length of tr:111s\'L•rse cracks at each severity level. Rate the 
enlire trans\·ersc crack at lhe highest severity leve l present for :H le:1st 10 
percent o f thl' tota l kngth of Lhc crack. LengLl1 rl'umkd. in llll'tcrs. is tlil' tota l 
length of the cr:1ck :incl is assigned to the highest se\'erity level present for at 
least 10 percent of the lotal leng1li of Ilic crack. 

Also record length in me ters o [ transvl"rSl' cracks with sGdant in good 
condition ~it each severity le\·el. 

:-Joie: Thl' ll'ngLli rl'corLkd is till' total lcnglli of the \:veil-scaled crack and is 
assigned to the severity level o f the crack. Record o nly whl'n the sealant is in 
good cond it ion for :lt le:ist <JO pe rcent 0 1· the length of the cr:1ck . 

If the transvl'rSl' crack l'Xlcnds through an area of fatigue cracking. 1lie le ngt h 
of the cr:ick within the fatigue area is not counted. The crack is treated as a 
single lransvcrse crack, hut :11 a reduced length. 

Cracks ll"SS tha n 0.3 m in length arc not recorded. 

FIGURE 19 
Distress Type ACP 6---Low Severity 
Transverse Cracking 

FIGURE 20 
Distress Type ACP 6---Moderate 
Severity Transverse Cracking 

FIGURE 21 
Distress lypc ACP 6---High Severity Tr-.msverse 
Cracking 

( .-acking 

13 
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This section includes the fo llowing distresses: 

7. Patch/ Patcl1 Deterioration 
8. Potholes 

15 

Patching 
and 
Potholes 
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PATCH/PATCH DETERIORATION 

Description 

Portion of pavement surface. greater than 0 . l m 2 . that has Ileen removed and 

replaced or :1dclirion:tl 111:1teria l arr l ied to the pa\ emcnr after original 
const ruct ion. 

Severity Levels 

LOW 
,, atch has, at most, low severity d istress of an y typl' including rutting < 6 111111 ; 

pumping is n ot evident. 

MODERATE 
P:1tch has moderate severity d istress o f any type o r rutting from 6 mm to 12 

mm; p u111ping is no t evident. 

HIGH 
Patch h:1s h igh severily distress of any type including rutting> 12 m m , or the 
r atch has additional different patch material within it: pumring may he 

evident. 

How to Measure 

l{ccorc.1 number of patches and square meters of affected surface area J I each 

SL'verity level. 

1ote: Any distress in till' boundary of the p:1tch is i ncluclccl in rating the patch. 
Rutting (settlement) m:1y he at the perimeter or inll'rio r of the patch . 

Edge 
Stripe 

FIGURE 22 
Distress Type ACP 7- Patc h/ Patc h De te rioration 

---- ---- <t. 

Traffic 



FIGURE 23 
Distress Type ACP 7- 1..ow Severity Patch 

FIGURE 24 
Distress Type ACP 7-Moderate Severity Patch 

FIGURE 25 
Distress Ty pe ACP 7-High Severity Patc h 

17 
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POTHOLES 

Description 

Bowl-shaped holes of various sizes in the pavement surface. Minimum plan 
d ime ns ion is 150 111111. 

Severity Levels 

LOW 
< 25 111117 deep . 

MODERATE 

25 117111 to 50 mm deep. 

HIGH 
> 50 mm dee p. 

How to Measure 

Record number of potholes and square meters of affected area at each severity 
level. Pothole dep th is the maximum depth below pave111enr surface. If 
pothole occurs within an area of fatigue cracking the a rea of fatigue cracking is 
reduced by the area of the potho le . 

- Depth 

' c_,T 

100mm 
-r-

0 

[ Depth 

Traffic -
FIIIIIA§Ei9=-

~~9e Note: Two potholes, third defect is 
npe less than minimum dimension. 

FIGURE 26 
Distress Type ACP 8--Potholes 



FIGURE 27 
Oistress Type ACP 8--Low Severit)' Pothole 

FIGURE 29 
Distress Type ACP 8--Moderate 
Severity Pothole, Close-up View 

FIGURE 28 
Distress Type ACP 8---Moderate 
Severity Pothole 

FIGURE 30 
Distress Type ACP 8---High Severity 
Pothole, Close-up View 

lung 
,Hl 

Potholt_.., 
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This section includes rhe fo llowing types of surface deformations: 

9. !tutting 
10. Shoving 

21 
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RUTTING 

Descriptio n 

A rut is a lo ng itucl in:tl surf:tce depressio n in the \vheel p ath. It m:Iy h a\·e 

;1s.-;ociated rr:I ns\·crse d isplace111ent. 

Seve rity Levels 

. rot :tppl icahlc. ::ien: r ity le, ·els could he defined IJy categorizing the 
measurements uken. A reco rd o f t ile measun:Irn:nts taken is m uch mo re 
desirable . bec:111sc it is 111o re accu rate and repe:ltahll' than :ire se\'er ity levels. 

Ho w to Measure 

Specif ic Pan,·ment Studie.-; (SPS)-3 ONLY. Record maxim um rut depth ro the 
ne:1rest m il l imeter. :11 I ')_2';-111 inten ·als for each wheel path, as measured with a 

1.2-m str:t ight edge. 

Al l u thcr LTPP sections: 

Transn:>rsc profile is 
me:1sured \\·itli :1 Dip:--tick ' 
profiler at l ~.2',-m in tc 1Y:tls. 

FIGURE 32 
Distres s Type ACP 9-Rutting 

- Rut Depth S1-iOULOEA A-----~--- - 8 
I I 

Rut OeJ)ln 

-- -- -- -- -- --- (1_ 

Ea;ie 
Sln!)e 

FIGURE 31 

Tra'tte 

.... B 

Dis tress Type ACP 9-Rutting 

FIGURE 33 
Distress Type ACP '>--Standing Water in Ruts 



SHOVING 

Descriptio n 

Sho ,·ing is a lo ngitud ina l d isplaceme nt of a localized a rea of rhe pavement 
surh ce. It is general ly caused h y brak ing or acce lerming veh icles. and is 
usually located on h ills o r curves. o r al inte rsections. Il a lso may have 
asso ciated H·rtica l displacement. 

Severity Levels 

io l app licable. l-lo \\·e,·e r. se,erity levels can he defined hy the rclari,·e effect of 
shoYing on ride q uality. 

How to Measure 

Record nu111lx:r of occurrenn:s and square meters of affeued surface area. 

- Vertical 
J_ Oisplacernenl 

- A~ B --

) ) 

L) ) 
A B 

I 

---- <t 

Tratt1c 

~¾H§tft§KH~ 
' Edge 

Stripe 

FIGURE 34 
Dis tress l'ypt: ACP 10---Sh oving 

FIGURE 35 
D istress Type ACP 10------Shov ing in 
Pave me nt Surface 

m 

~urf.1u 
I )t• It) rm al i < > 11 

25 





This sectio n includes the following types of surface de fecrs: 

11. Bleeding 
12 . Polished Aggregate 
13 . Raveling 

25 
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BLEEDING 

Description 

Excess b itum inous l>inckr occurring o n the pavement surh1ce. usually fou nd in 
the wheel paths. May range from a surfoce discolored rela l i\·e to the 
remainder o f the pavemenr, to a su rface 1ltat is losing :,urfacc texture because 

o f excess asrhalr, to a condition where the aggregate may be o bscured hy 
excess asrhalt possibly with a shiny . glass-like. reflective surface th:11 may he 

tack y tu the touch. 

Severity Levels 

!\or appl icable. Tile rresencc or b leeding indicates po tentia l m ixture re lated 
rerformancc problems. Extent is sufficient ro monitor any rrogression. 

How to Measure 

Record square meters of surface area affected. 

l\'ore: Preventative maintenance treatments (slurry sea ls. chir seals, fog seals, 

etc.) sometimes exhibit bleeding char::icteristics. These occurrences shou ld he 

no ted , bur not rated as bleeding. 

FIGURE 36 
Di5tress Type ACP 11- Discoloration 

FIGURE 37 
Distress Type ACP 11- Loss of Texture 

FIGURE 38 
Distress Type ACP 11-
Aggregate Obscured 



POLISHED AGGREGATE 

Description 

Surface binder worn :i,v;1y ro exrose coarse aggregate. 

Severity Levels 

Not ,1rplic1h le. Hm,vever, the degree o f po lish ing m ay be reOected in a 

reduction of surface friction . 

How to Measure 

Record squ are meters o f affected surface area. Polished aggregate slioulcl not 

he ra lcd on Lest sect ions that have received a rrcvenLive m aintenance rrearmenr 

LiiaL has covered th e o riginal p:wemenl su r face. 

FIGURE 39 
Distress Type ACP 12-Po lished 
Aggregate 

27 
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RAVELING 

Description 

Wearing away of the pavement surface caused by the disloc.Jging of aggregate 
part ic les and loss o f aspha lr hinder. Ravel ing ranges fro m loss of fines to loss 

of some coarse aggregate and u lt imately lo a very rough and pitted surface 
w ith o bvious loss of aggregate. 

Severity Levels 

!\or appl ic ible. The presence o f raveling indica tes po tential mix ture related 
rx:rforrnance problems. Fxtent is sufficient ro monitor ,m y progression. 

How to Measure 

Record square.: melc.:rs o f affected surface. Raveling should nor he rated o n 
chip seals. 

FIGURE 40 
Distress Type ACP 13--Loss of Fine Aggregate 

FIGURE 41 
Distress Type ACP 13--Loss of Fine 
and Some Coarse Aggregate 

FIGURE 42 
Distress Type ACP 13--Loss of 
Coarse Aggregate 



This section includes the following d istresses: 

14. Lane-to-Shoulde r Droroff 
15. Watc.:r Blc.:c.:ding and Pumping 

29 
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LANE-TO-SHOULDER DROPOFF 

Description 

Difference in elevation between the Lravek.:d surface and the outside sho ulder. 

Tyr,ically occurs w hen the outside shoulder setL les as ~1 resul t o f p;1vement 
layer materia l d ifferences. 

Severity Level 

Kot applicable. Severi ty lc, ·cls could be defined h y ca tegori zing the 
measurements uken. /\ record of the nwasIIrcments taken is 111uch I11ore 

desir:1hle. hmvevcr, liccau:-,e il is lllorc accurate and repeat;1ble than ;ire 

severity levels. 

How to Measure 

Not recorded in LTl'I' surveys. 

LANE 

~

Pavemen1 Edge 

~opoff 

A --------- --< SHOULDER 

~ 
ll 

--- <t 

Traffic 

FIGURE 43 
Distress Type ACP 14--Lane-to-Shoulder Oropoff 

FIGURE 44 
Distress Type ACP 14--Lane-to-Shoulder Dropoff 



WATER BLEEDING AND PUMPING 

Description 

Seeping or ejection of \V;Her from beneath the pavem ent th rough cracks. 
Tn som e cases, clerecrah le by dqJosits o f fine m.iterial left on the pavement 

su rface. w h ich were eroded (pumped) from the support layers and have 

srn ined the surface. 

Severity Levels 

i\or ap pl icable . Se\·erity levels are not used because the amount and degree o f 
water bleeding and pumping changes w ith varying mo isl t1r<.: condit io ns. 

How to Measure 

Record the number of occurrences of water bleeding and pumping and the 
length in meters of affected pa\·ement w ith a m in imum lengt h of 1 m . 

Note. The comb ined length of \\·arer bleed ing :md pumping c mnor exceed rhe 

length o f the test section . 

FIGURE 45 
Distress 1)'pc ACP 15,--Wate r Bleeding 
and Pumping 

FIGURE 46 
Distress Type ACP 15--Fine Material Left on 
Surface by Wate r Bleeding and Pumping 
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This section covers joinLed (plain and reinforced ) portland cement concrete-sur­
faced pavements (JCP), including join1ed concrete overlays on PCC pavements. 
Each of the distresses has been grouped into one of the fol lowing categories: 

A. Cracking 
B. Joi nt Deficiencies 
C. Surface Defects 
D. ivliscellaneous Distresses 

Table 2 su1111narizes the various types o f distress and uniL of measurement. Some 
distresses also have defined severity levels. 

,,,, , ~ •'" ~-~""%: ~;r,.~,j< ,., ,,,,,,_,. " ' ~,,. ;;. - r ... , 

TABLE 2. Jointed C~ncrefe:'.°Sfufaced Pavement Distress Types 
. , .. •,:,.;,~J;~~..,~.::''!t·•~>; /, * ~, > • " - .,, .. 

DISTRESS 
TYPE 

A. Cracking / page 35 

1. Curner Breaks 

2. Durability Crack ing ( .. 1) .. Cracking) 

3. T.ongiIudinal Cracking 

4. Transverse Cracking 

B. Joinl Deficiencies / page 43 

5a. Transverse Joim Seal Danuge 

51J. Longitudinal Jninr Seal Damage 

6. Spa I l ing of l.ongirudinal Joints 

/. Sp;11l ing of Trans,erse Joints 

C. Surf;1cc Oefens / page 47 

8a. 1\lap Cracking 

8h. Scaling 

9. Polished Aggreg:11e 

JO. l'opout., 

D. ~-1iscdl:t ncous Dist ress / page 51 

11. Blowups 

DEFINED 
UNIT OF SEVERITY 
MEASURE LEVELS? 

i\umlier Yes 

i\umlx:r of Slahs, Square Meters Yes 

Meters Yes 

'u111hcr, ,Vleters Yt:s 

Number 

Numh,:r. Meters 

1\-lctcrs 

Number. Meters 

:"<umber. Squ:trL' /1-lctc rs 

.\Jumbcr. Square fl.Jeter, 

Square .V1crcrs 

~ot J\ leasurcd 

!\umber 

Yes 

:-Jo 

Yes 

Yes 

l\n 

l\o 

l\o 

i\/ A 

12. Faulting of T1:m~, t'rse .foint.s and Cracks M illimeters 

No 

No 

No 

No 

Ye.-; 

13. Lanc-to-Sltoulder Dropoff 

14. Lane-to-Shoulder St'paration 

15. l'atclti Patcl1 Deterio r:trion 

JC>. \Valer nleeding :ind Pumping 

1'1ill imeters 

f\lill imctcrs 

Numlx:r. Square ,\ktcrs 

Numhcr . . ~ktcrs 0 
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This section includes the fo llowing types of distresses: 

1. Corner Bre:iks 
2. I )ur:1hil iry Cracking C-· I)'" Cracking) 

3. Lo ngiLudinal Cracking 
4. Transverse Cracking 

Figure -17 illustrates the proper mcasuremenr of crack \\·kith :ind width of spalling 

fo r cracks and joints. 

Spalled Crack 

Spall 
Width 

r y 

FIGURE 47 

l . Edge 
Joint 

Spalled Joint 

Spall 
Widtr1 

1 r 
I( 

' -ir 
y 

Crack Width 

\ 

y 

Ct_ Joint 

-----+- Trallic 

! 

Measuring Widths o f Spalls and Cracks in Jo inted Concrete Pavement 

Cracking 

:-,s 
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CORNER BREAKS 

Description 

A portion of the slab sepa rated hy a crack . which intersects rhe ad jau:nL 
transverse and longitudinal joints. describ ing ap proximately a 45-clegree angle 

\Yirh the direction o f traffic. The length o f the sides is fro111 0 .. '3 111 to o ne-ha lf 
the width of Lile slab on c:1ch sicle of the corner. 

Severity Levels 

LOW 

Cr:1Ck is not sp al lecl for mo re than 10 percent o r the- length o f the crack ; thc-rc­
is no 111c-asurable fau lting: ;111d the corner p iece is n o t broken into two or lllorc 

pieces and has no loss o r material and no parch ing. 

MODERATE 
Crack is spalled at low se,·er ity for more th:1n 10 percent of its to tal length: o r 

fault ing o f crack o r ju int is < 13 lll lll: and the corner p iece is nor b roken into 
rwo o r more pieces. 

HIGH 
Crack is spallcd at lllu<lcraLc- to high sc-vniLy for more than 10 percent 01· irs 

to t:d length : or fo ulring o f the crack or joint is ~ 1.1 mill: or the corner piece is 
broken in to two o r more p ieces o r contains p atch material. 

How to Measure 

Record nu111ber of corner b reaks at each sew•r ity level. Corner b reaks that 

have been repaired by completely rernuving al l l>roken p ieces and replacing 
them \\·it h p:1tching m:1terial 
( rigid ur flexible ) shou ld he 
r;1 tcd :is :1 patch. Jf the 

bouncbries of the corner 
break arc- visible, then also 
rate :is ;1 high severiry corner 

l>rcak. Note: This docs not 

affect the ~ray patches arc­
r:itecl All p,1tches meeting 
Lile size criteria :ire r:11ccl. 

FIGURE 49 
Distress Type JCP I- Low Severity 
Corner Rreak 

Jo n· '\, 

------------~----- 't 
.Joont 

'.......:.. 45• 

FIGURE 48 
Distress Type JCP 1---Corner Breaks 

FIGURE 50 
Distress Type JCP I- Moderate Severity 
Corner Break 



DURABILITY CRACKING ("D" CRACKING) 

Description 

Closdy spaced crescent-shaped h:iir l ine cr:ick ing r attern. 

Occurs adj:1cent to joinrs . cr:1cks. or free edges: iniLiaLing in slab corners. Dark 

coloring o f the cr;1cking patlern and su rrounding :Irea. 

How to Mt:asure 

Record numher o f slabs with ··o·· cracking and square meters of area affected 
at each se\·erity level. The slab and affected area severity r:iring is b ased o n the 

highest severity kvel present for at le:1st IO r e rcent of the area affected. 

Severity Levels 

LOW 
··o·· cracks ;1re t ight. with no loose or mi.~sing pieces. :111cl no patching is in the 
a ffectecl :i re;1. 

MODERATE 
'"I)"" cracks ;ire well-defined , and some sm:tll pieces are loose or have been 

d isp laced. 

HIGH 
··u· cr:icking h:is a well-developed pattern, w ith a signi fi cant amount o f" loose or 
m issing material. Displaced pieces. up to 0. 1 1112• may h;ive been p:1 tch ecl . 

Slab 
t 

Slab 
2 /_/- Joint 

c::=-.,,...- =-
-111 0r' Well developed 

I w1H1 mss1ng 
material 

'. 12 m'j. j~, Jo,nt 
-. High f, l 

·---~- . ,-1 t .:::_: 

FIGURE 51 

., 
Joml _J 

Shoulder 

Slab 
3 

S lab 
4 

Distress Type JCP 2-Durahility Cracking ("D" Cracking) 

FIGURE 52 
Distress Type JC.P 2-

Moclcrate Severit-y "D~ 
Cracking with Well­

Defined Pattern 

FIGURE 53 
Distress l'yJJe 
JCP 2-High 
Severity "D" 
Cracking with 
J,00se and 
Missing Material 

Cracking 
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LONGITUDINAL CRACKING 

Description 

Cracks that arc prcdo111 inantly parallel to the pavemenr centerline. 

Severity Levels 

LOW 
Crack w id ths< 3 mm, no spalling a nd no 111casurahlc f:iuh ing : or wcll -se:licd 
:incl with :1 \\·iclth that cannot be cle termined. 

MODERATE 
Crack width~ 2: 3 m m and < 13 111111; or wit h spalling < 75 177 111: or fault ing up 
to U mm. 

HIGH 
Crack widths 2: 15 mm: or \,·ith spall ing 2: 75 111111: o r fau lting 2: 13 177111 . 

Edge 
Joint 

FIGURE 54 

W 1dl h of Spall 

Distress Type JCP 3--longitudinal Cracking 

Lo 

E 

W1dlh of Spall 

- Joint 

T 

W 1dt11 

' 2 
j 

E >> Width 
-2-

<t Joint 

Traffic 



How to Measure 

Record length in meters of longitud inal crack ing ar l'.ach severity level. Also 
r<:'cord length in rnctcrs of longitudinal crack ing with Sl':liant in good cond it ion 

at each sc\'crity [cq:I. 

FIGURE 55 
Distress Type JCP }-Low Severity 
longitudinal Cracking 

FIGURE 57 
Distress Type JCP }-High Severity 
Longitudinal Cracking 

FIGURE 56 
Distress Type JCP }-Moderate Severity 
l.ongitudinal Cracking 

Cracking 

39 



a 

JOINTED 
PORTLAND 

CEMENT 
CONCRETE 
SURFACES 

40 

TRANSVERSE CRACKING 

Description 

Cracks th:11 :i re predominantly pe rpe nclicul:1r to thl' paveme nt centerl ine. 

Severity Levels 

LOW 
Crack w idths < 3 m m, no sp;tl ling and no ml'asurable faulting : or well-scaled 
and tlte w id tlt cannot he d e te rmined . 

MODERATE 
Crack w idths 2'. 3 mm and < 6 m m ; o r w ith spalling < 7c, 111m; or fault ing up lo 
6 111111. 

HIGH 
Crack \viclths 2'. 6 111111: o r \Vith spall ing 2'. 7') 111111; o r faulting 2'. 6 mm . 

Width of Spall 

Joint 

FIGURE 58 
Distress Type JCP 4---Transve rse Cracking 

Width of Spall 

Joint -.. 

ct_ Joint 

E > Width > F 
2 

... 



How to Measure 

Record num ber and length of tran.werse cracks al each severity level. Rate the 
enrire transverse cr:JCk at the highest severity level p resl'nt for at least IO percenl 
o f the total length o f tile crack. Length recorclecl. in mete rs, is the tolal length 

or the crack and is assigned to the h ighesl severi1y level p resent for at least 

IO percent of the tot:il length o f t lie crack. 

Also record Ilic lcngLl 1. in meters. o f tranwcrse crack ing al each severit y level 

with sealant in guocl cond ition . The length recorded, in meters. is the total length 
o f the well-sealecl cr:1Ck and is assigned to the severity level of rhe cr;1ck. Hecord 
only when the sealant is in good conditio n for ar le:1s1 90 percent or the length 

ol the crack. 

FIGURE 59 
Distress Type JCP 4-Modcrate Severity 
Transverse Cracking 

FIGURE 60 
Distress Type JCP 4-H igh Severity Transve rse 
Cracking 

Cracking 
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This section includes the following types o f d istresses: 

5a. Transverse Jo int Seal Damage 
5b. Longitudin;il Joint Seal Dam:,ge 
6. Spal ling o f l.ongitudinal Joinrs 

7. Spalling or Transverse Joints 
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JOINT SEAL DAMAGE 

Description 

Joinl seal damage is any condition which enahk:s inco111pressihle 111aterials or 

waler tu infiltrate 1he joinl from the sur face. T ypical types o f joint seal damage 
are: 

Extrusion , ha rdening, adhesive fai lure (bonding), cohesive fai lure (spl iuing). or 

complcle loss of sealant. 

Intrusion of foreign material i n the joinr. 

Weed growth in the jo int. 

5a. TRANSVERSE JOINT SEAL DAMAGE 

Severity Levels 

LOW 
Jo int seal damage as described above 

exists over less than 10 percent of the 
joint. 

MODERATE 
Jo inl seal dam:tge as described above 
l'xists over !0-50 percent of the joint. 

HIGH 
,lo int seal damage :1s clescribecl :ihove 
ex isls over more than 50 percent of 
the joint. 

How to Measure 

FIGURE 61 
Distress Type JCP S--Low Severity 
Joint Seal Damage 

Indica te w hether the transverse jo ints ha,·e been sealed (yes o r no). l f yes. 

record number o f se;1lecl transverse jo ints :lt each se\'eriry level. Any join l seal 
with no app arent damage is considered to he low se\'erily. 

5b. LONGITUDINAL JOINT SEAL DAMAGE 

Severity Levels 

:--Jone. 

How to Measure 

Record number o f lo ngitudinal jo ints 

that arc scaled CO. 1. 2). l {ecorcl total 
length of scaled longitudinal joints w ith 
joint seal damage as described abO\'e. 
l m lividual occurrences are recorded 

only w hen :1t leas! 1 111 in length . 

FIGURE 62 
Distress Type JCP S--Moderate Severity 
Joint Seal Damage 



$PALLING OF LONGITUDINAL JOINTS 

Description 

Cracking, b reaking, ch ipping, or fray ing o f slah edges ,,v ithin 0.3 m from the 
face o f the longitud inal joint. 

Severity Levels 

LOW 
Spalls < 75 m m wide, me:isured to the race of t.hc joint, with loss of material. 

o r spalls ,vi1h no loss of material and no patching. 

MODERATE 
Spalls 75 mm to 150 m m w ide. measured 10 tile 
face of the joint. wi l It loss o f m aterial. 

HIGH 
Spalls > 150 mm ,vide. measured to the face of 1lic 
joint, with loss of material o r is brok<.:n into two u r 

more ricces o r contains patch material. 

Width of Spall 

--1 r A=:y-B 
r 

Nol COu"ited 

'\ - Joint 

II 

< 0 .3 m 

C -- J 7< Crack D 

Jo,nl -. 

How to Measure 

Record length in meters o f longitudinal jo int 
affected at each scv<.:r ity level. Only r<.:corcl spalls 
tltaL haw a length o f 0.1 m or more. Spalls that 

have been repaired b y completely removing al l 
broken p ieces and r<.:placing them w ith patching 
material (rigid o r nexib le) should be ra ted as a 

patch. lf the boundaries of the spal l :ire v isible, 
then also rate as a higlt severiLy spall. 1 ute: A.II 

ratcl1e:,, meeting size criteria are rated as patches. 

• A 

~_•_'·_·•~i-=~=~~~--~~-~--~-•-- ~=-=•-oo_•_•_-='=~="=m=M=r=•C~- i-
1. s L o 

rratt1c 

FIGURE 64 
Distress Type JCP 6--Low Severity 
Spalling of Longitudinal Joint 

I 

Edge J 
Joint 

FIGURE 63 

SHOULDER 

I 

Distress Type JCP 6--Spalling of 
Longitudi.nal Joints 

FIGURE 65 
Distress Type JCP 6--High Severity 
Spalling of Longitudinal Joint 
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SPALLING OF TRANSVERSE JOINTS 

Description 

Crack ing. hrc;iking, chipping. or fraying of slab edges within 0 .. '3 111 fro!ll the 
face of 1he transverse joint. 

Severity Levels 

LOW A 

W1chh ol $pal 

"'1 i-

' Jomt 

Spalls < 75 mm wide, 
1m:asurcd to the face of 

the joint, with loss of 
materi:1!. or spalls w ith 

no loss of materia l and 

no patching. t' "• I, 

I, 1 mHtgh 

MODERATE 

Spalls 75 111111 ro 150 
mm wide, measured to 

the face of rhe joint. 
wi th loss o f m:11c r ial. 

HIGH 

' ~ : A 

( 

0 

Spalls > 150 mm \\· icle. FIGURE 66 

' 8 

-::0.3m 

B C ,-~~-~D 
Cmck ,, \ l 

· - Jo1nl 

/ 

' 2mlow (' 3 m 11.\od~rale 

l ;--
C D 

r 0.5 mlow 

@ e 
$t1oulUer 

Note; e Dstress tyoe 7, ~19h severrry 

measured to the face of Distress Type JCP 7---Spalling of Transve rse Joints 

the joint, with loss of 
material, o r broken into two o r more pieces, o r contains p:irch m;1rer i:ll. 

How to Measure 

l{ecorcl number of :iffectecl transverse jo int.'- at e;ich severi ty level. A joint is 
affected only if the total length of spa lling is 10 percent or !llorc of the lenglh 
of the joint. Rate the L'ntire transverse joint at the highest severity level p rc;,cnt 
for :11 lc:1st 10 percent of 1hc toral length of rhe spal ling. 

l{ecorcl length in meters of the spallcc.l purtion of thr.: joint at thr.: a;,signcd 
se,·erity level for the jo int. Spalls th:1t h:1ve been repa ired hy completely 

removing al l hrokr.:n pieces and repl:1cing them with patchi ng m,iterial (rigid o r 

nexiblc) should be rated as a patch . If the boundarir.:s o f the spall arc visible. 
then also rare as ;1 high se\·erity spall. Note: All patches meeting size criteria 
:1 re r:lled as patches. 

FIGURE 67 
Distress Type JCP 7-Moderate Severity 
Spalling of Transverse Joim, Far View 

FIGURE 68 
Distress Type JCP 7- Mo de rate 
Severity Spalling of Transverse 
Joint, Close -up View 



This section includes the following types of distresses: 

8a. Map Cracking 
8b. Scaling 
9. Po lished Aggregate 
10. Popouls 
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MAP CRACKING AND SCALING 

Sa. MAP CRACKING 

Description 

l\. series o f cracks that extend o nly into the upper surface o f the slab. Larger 
cracks frequently are oriented in tlte longiLUdinal d irection of the pavement and 
arc interconnected by finer transverse or random cracks. 

Severity Levels 

Not :ippl icable. 

How to Measure 

Record the number of occurrences 
ancl the square meters of affected 
area. 

Sb. SCALING 

Description 

FIGURE 69 
Distress Type JCP Sa-Map Cracking 

Scaling is tlte deterioration of the uprer concrete slab sur face, normally 3 mm 
to 13 m m. and may occur anywhere over the ravernent. 

Severity Levels 

Kot applicable. 

How to Measure 

Record tltc number of occurrences and the square meters of affected ;irea. 

FIGURE 70 
Distress Type JCP 8b---Scaling 

FIGURE 71 
Distress Type JCP Sh- Scali.ng, Close-up View 



POLISHED AGGREGATE 

Description 

Surface mortar and texturing \vorn away Lo exr ose coarse aggregate. 

Severity Levels 

. ·01 applicable. I lovvever, the degree of polishing 111,iy he retlected in , 1 

reduction of surface fric tio n . 

How to Measure 

Record square meters of affected surface area. 

NOT E: Di:irnoncl g rinding also removes the surface mortar ,mcl texturing. 
H owever, this co ndition should not he recorclt:d as polished aggregate. hut 

instead. he noted by a comment. 

FIGURE 72 
Distress Type JCP 9-Polished 
Aggregate 
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POPOUTS 

Description 

Smal l rieces of ravernent broken loose fro111 the surface. normally ranging in 

d iameter from 25 mm to 100 mm. and depth from 13 m m tu 50 m m . 

Severity Levels 

>lot :1pplic1ble. H owever, severity levels c:1n he defined in rel:trio n to the 
intensi ty of ror outs as measured below. 

How to Measure 

>lo t rl'corded in LTl,P surveys. 

CD 
> 25mm 
- -< ,_ 

0 

---, ,___ 
0 

< 25rnrn 

' ' ' 2 popouts \ 
I 

"'- >25mrn' 
O ",,, : 

I 
/ 

I 
I 

I 

r-------------- - 1m ----1 

~ !------ ~~-1 T 
I I 
I 11m 
I I 

i O i I 
! __________ J J_ 

Count IS what IS 
representative of 
the section e.g. 
2 popouts/sq m 

____________ ____________ It Joint 

., 
u 

(2) 
r---- --

1 

I Traffic 

0 r. 
,, 0 i u ► 

[ ___ _ 
O n 

v " -- Edge 
Joint 

FIGURE 73 
Distress Type JCP 10--Popouts 

FIGURE 74 
Distress Type JCP 10--A Popout 



This sen ion includes rile following d isrresses: 

11. Ulowups 
12. Faulting of Transverse Joinrs and Cracks 
13. Lane-lo-Shoulder Oropoff 
14. Lane-to-Shou lder Separation 

15. P:irch/ Patch Deterio ration 
16. Water Rleeding and Pumping 
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BLOWUPS 

Description 

Local ized upward movement of the pavement su rf:ice :ll tr:1nsverse join ls or 
cracks. oftt'n accomp anied hy shatteri ng o f tlte concrete in that area. 

Severity Levels 

1ot ;q,pl icalilc. H owever. severi ty levels can he defined hy the rt'lal ive effecl of 
a blowup on ride quali ty :ind safety. 

How to Measure 

lkcord the nu111l >er of blowups. 

A ------------=~00.__i ~ B 

- - -------- - - --~ ~~~------ <t_ Join! 

Joint ~, .. 

(.Edge 
Joint 

FIGURE 75 

A 
L_ 

~ SHOULDER 
~// /////// ////// 

Distress Type JCP 11-Blo wups 

FIGURE 76 

~ - 1 Joint 

B 
t 

Distress Type JCP 11-A Blowup 

Traffic 



FAULTING OF TRANSVERSE JOINTS AND CRACKS 

Description 

Difference in elev:1tio n ;Icross ;1 joinr or crack . 

Severity Level 

Not applicable. S<.:vcriry levels could he defined by categorizing the measuremenrs 
taken. A complete record o t the me:1su rements taken is much more desirable, 

however. hec~111se it is 111ore accurate and repeatable rhan are severity levels. 

How to Measure 

H.ecorcl in m illimeters, to the 11earesr m il limeter: 0 .3 111 

and 0.75 m from the outside slab edge (approximately 
the outer ,, heel path). f o r a w idened lane, the w heel 

p:lth location w ill he 0.75 m from the o utside lane 
edge str ipe. At. eacil location. three measurements arc 
made. but o nly the approxim;Ite a,·erage o f the 
re;1d ings is recorded. 

r ,:1u•1 (pos1tM!) 

m 

TraHic 

If tile ··approach" slab is higher than the ··departure·· 

slab. record faulting as positi\'e ( + ); i f the appro:ich 
slab is l o w er. record bulling as negative(-). 

- --- --,,-------------, - - ---- <t_ Joni 

Faulting on l'CC pavements is to l)l: ,m:asurcd using a 

Fl I\X1A-modifiecl Georgi ;1 Faulrmeter. A represent:1tive 
read ing from three distinct measurements at eacil 

location is lo he used and reco rded on sheet (>. 

Jomt 

A 

FIGURE 77 
\vhen ;1110 111:il ies such as p:1tching. sp;11ling. and corner 

breaks :.ire encountered, tile fault111eter should he o ffset 
to avoid the anom:i ly. T lw maxim um offset is 0 . .5 m. 

A null ,·:tlue C--f\"J .,hou ld he recorded :ind entered 
into the database w hl:n thl: surveyor is unab le to take 

Distress Type JCP 12-Faulting of 
Transverse Joints and Cracks 

a measurement dut' roan anomaly. 

Surveyors must ensure that they have a ,.vorking fat1lt111ete r wit !t ful ly charged 
halleries prior Lo beginning a survey on a jo inted PCC test sectio n. Complt'te 

faulting measurements :incl su rvey sheer 6 at the beginning o f the d istress su1vey 
to ensure that this dat:1 is co llected. 

Po int disunce m e:1surl'mencs entered o n sheet 6 for jo ints 
:md transverse cracks should he consistent between 
surveys of the sam e tC:'st sect ion to an accuracy of less 
rh:m 0. 5 m. Ev:iluate nt'wly observed d istresses and roint 

d istance d i fferences for previously idemificd d istresses of 
0. =; m and g reater w ith a metric rape measu re. :---Jore: T he 
precise start point of surveys must he clearly identi f ied in 

the field . 

FIGURE 78 
Distrt:ss Type JCP 12-Faulting 

of Transverse Cracks 

'r:"?fT7i·' 
' ... . . ' . •·'' ;, . 

~~-;: - ..... :.'" ··/,.,., 

f 
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LANE-TO-SHOULDER DROPOFF 

Description 

I )ifference in l'ievation between the l'dge of sL1h and outside sho ulder; 
tff1ic 1lly occurs when tile Olltside shoulder settles. 

Severity Levels 

l\"ot applicable . Severity levels c:m he defi ned hy categorizing the measurements 
t,iken . A complete record of tile me;isurements taken is much more desira ble. 
however. because it is more accurate and repeatable than are severity levels. 

How to Measure 

Measure a t the longitudinal construction jo in t IJetween Llie lane edge and the 

shoukler. 

Record to the nearest mil limeter at 15.2"i-m intervals :dong the l:111e- to-.~houlder 

jo in t. 

If the traveled surface is lower than the shoulder, record as a negative(-) 
\ ';due. 

Dropoff 

Lane 
A 

_______________________ <t Joint 

FIGURE 79 
Distress TypeJCP 13-­
Lane-to-Shouldcr Dropoff 

FIGURE 80 
D is tress Type JCP 13-­

L-.ne-to-Shouldcr Dropoff 

Traffic 



LANE-TO-SHOULDER SEPARATION 

Description 

\Videning o f the joint between tlw edge of the slab and the shoulder. 

Severity Levels 

f\ot :1i,i,l icahle. Severity levels can he c.lefinec.l hy ca tegorizing rhe 111e;1sure111ents 
taken. A complete record of the me:isurements r:iken is muclt more desi rable. 
however. hec1use it is more accurate and repeatable than se,'erity ]eYels. 

How to Measure 

Recore.I to the ne,ircsr m illimeter ,it inte1v als of ·15.25 m along the lanc-to­

shoulcler joinr. lndic1te w hctlter the joint is well-scaled (yes or no) at L'ach 

location. 

Note: A nu ll v,tluc ("f\ .. ) should he recorded and entered irno the database 

when the su rveyor is 

unalJlc to take a 

measurement clue to 
an anomaly suclt as 

sealant or patch 
materi:11. 

A 

Separation 

Lane 

B 

- ----------------------- <t_ Joint 

Tr,1ttic 

FIGURE 81 
Distress Type JCP 14-Lanc-to-Shouldcr Separation 

FIGURE 82 
Oistress Type JCP Ill- Poorly Scaled 
Lane-to-Shoulder Separation 

FIGURE 83 
Distress Type JCP 14-WeU-Sealed 
Lane-to-Shoulder Separation 
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PATCH/PATCH DETERIORATION 

Description 

A po rt ion. greater than 0 . 1 m". or ,ill of the origin:tl concrete sl:1h th:it h;ts hecn 

removed ;tnd replaced , o r addiLional matLTial applied to the pavement after 
origi nal construction. 

Severity Levels 

LOW 
,,atch has low severity distress o f :1ny rype: and no measurable fau lcing o r 
settlement; pumping is not evident. 

MODERATE 
,,atch has moderate severity distress o f ;111y type: or faulting or sertlement up to 

6 mm: pumping is not evident. 

HIGH 
Patch has a high sl'.verit y distr<:ss o f any ryr,e; or faulting or settlement ::::: 6 mm; 

pumping may he evident. 

AC 

FIGURE 84 

/
Joint Replacement 
Patch 

.- 7 New Transverse 
_/ Joints 

Traffic 

Distress l)'pe JCP 15--Patch/ Patc h Deterioration 

FIGURE 85 
Distress l)'pe JCP 15---SmaU, low 
Severity Asphalt Concrete Patch 



How to Measure 

Record number o f r atc lics and square meters o f affected surface area at each 
scwrity level, recorded separately hy material tyre-rigid versus flexible. For 
slab repl.icement. r:1te each sl:th :1s :1 sqnral(; patch and continue to rate joints. 
l\'otc: All ratd1cs rnccting size criteria arc rated. 

I
.. - ·•,rt-· : . --~' -, ' . , -----
' . 
. - ~ ---~--- _-__ -

-~ -

FIGURE 86 
Distress Type JCP 15---Large, Low 
Severity Asphalt Concrete Patch 

FIGURE 88 

FIGURE 87 
Distress Type JCP 15---Large, High 
Severity Asphalt Concrete Patch 

Distress Type JCP 15---Large, Low Severity 
Portland Cement Conc rete Patch 
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WATER BLEEDING AND PUMPING 

Description 

Seeping or ejection o f water from beneath the pavement through cracks. I n 
some c 1.ses. cletecrahle by <ler osits o f f ine material lefr on the r avement 
s urface, which were eroded ( pumped) from the suppo rt layers and have 
stained the surface. 

Severity Levels 

\lot applicable. Severity levels an: nor used because the amounL and degree of 
water b leeding and pumping ch:1nges vvi th \·;1rying mo istu re conditio ns. 

How to Measure 

Record the number of occurrences of water bleeding and pumping and the 
length in meters of affected p,1vemenr \Yith a minimum length of ·1 111. 

l\ote. The combined length o f \•Valer b leeding and r,urnr,ing cannot exceed the 
length o f the test sectio n. 

FIGURE 89 
Distress Type JCP 16-Water Bleeding 
and Pumping 



This section COH'rs cont inuously reinforced concrete-surfaced JXtn,·nwnts (CHCF'), 
including con1im1ol1sly rei nforced concn:te o ,·erbys on l'CC p;1vements. Each of Lite 

d istresses has been grouped into one of the follo'\\·ing categories: 

A. Cracking 

B. SurfacL' I )dects 
C /1·1 iscel l:t 111..·ous D h rresses 

Table :3 summarizes the \'arious types o l d istres~ :md unit of 1neasmement. Some 

d i~Lre.-,ses :tlso have defi,wd severity k,·<:'is. 

TABLE 3. Continuously Reinforn:d Concrete-Surfaced 
Pa,·ement Distress Types 

DISTRESS 
TYPE 

A. C:rack ing p:1ge 61 

l. Dur:1i>il i1 y C:r:1 ck ing ( ·o·· C:ra('kingl 

2. Longitudin:il Cracking 

j. Transverse Cr:1ck i11g 

B. Surface Uefects p:Ige 67 

1:1. Map Cracking 

1b. Scaling 

'i. Polished Aggrega te 

(J. l'opouts 

C. 1vliscdlaneous Distress p:1ge 71 

7. !\Im, 11ps 

H. T rans,·l'r.,e C:on.,tnwtion Joint 

Dcteri< >rat i, H1 

9 Lane-to-Shoulder Dropoll 

10. Lane-to-Shoulder Sep:iration 

11. l'a tcli 11':ttch Deterioration 

12. l'uncho uts 

l j. Sp:dling of Longi tudinal Jo ints 

1-i. \X'ater l\iel'ding and Pumping 

15. longitudina l Joint Seal D:1111:tgv 

UNIT OF 
MEASURE 

'lumber. Square i\lctcr~ 

~deters 

:\umher. illeters 

\/ullll >er. S< Iu:1rl' i\klc-rs 

\/u111i>er. Squ:1re 1\k1crs 

Squ:m: Meter~ 

l'\ot 1\lc:1~ured 

t\umber 

t\umber 

J\.l il l imeters 

J\.lil l i111c1crs 

N11mlwr. Square Merers 

Numb<:r 

Melt-rs 

Number. ,\lercrs 

Number. .\kter~ 

DEFINED 
SEVERITY 
LEVELS? 

Yes 

Yes 

Yes 

:'so 

\Jo 

\Jo 

\JI .-\ 

l'\o 

Yes 

t\o 

t\o 

Yes 

Yes 

Ye;' 

No 

No 
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This sect ion includes the following d istresses: Cracking 

1. Durability Cracking ("' I) .. Cracking) 
2. Longituclin:il Crack ing 

3. 'i'r:1nsverse Crack ing 

61 
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DURABILITY CRACKING ("D" CRACKING) 

Description 

Closely sp:l('ccl. crescenr-sh:1pccl hairline cracking p;tttern. 

Occurs :1djaccnt to jo in ts, cracks. o r free edges. lniti:ttes <1t rhe inrcrscct ion , e.g .. 
cr:icks :i ncl ,1 free edge. 

Dark colori ng of the cr:wk ing p:1trern :111c.l surrounding area. 

Severity Levels 

LOW 
-- n" cracks are right. 

with no loose or 
m i~sing pieces. and 
no patching is in the 
affected area. 

MODERATE 
-- [)'' cracks arc wcll ­

dcfinccl. and surm: 

sm:ill pieces are 
loose or have been 
d isplaced. 

HIGH 

/ Joint 
I 

./,\1 ;;7 
I ( 

FIGURE 90 
--IT' cracking has Distress Type CRCP 1- Durahility Cracking e o" Cracking) 

a w elkkvelopecl 

pat tcrn. with :1 signific mr :1rnounr of loose or missing material. D isplaced 
p i<:ccs. up lO 0.1 m 2 . may ha\c bccn patchcd. 

How to Measure 

Rccord number of affcctecl trnnsn:' rse cracks :H each severiry level and the 
square meters o f area affected at cach scvcrity lc\·el. The trans\·erse crack and 

:1ffectecl area se\·erity rating is based on the highest sevcriry lc\-cl prcscnt for at 
least 10 pcrccnt of Ilic arc;1 affected. 

FIGURE 91 
Distress Type CRCP 1-Moderak Severity 
"D" Cracking at Transverse Crack 

FIGURE 92 
Distress Type CRCP 1- High Severity 
"l)" Cracking at Longirndinal Joint 



LONGITUDINAL CRACKING 

Description 

Cracks 1hat a rc prcdo 111 in:m1ly paralle l to the pa,·c mcnt centerline. 

Severity Levels 

LOW 
Crack \Yid1lis < :, 111111, no s pall ing. and there is no measurable fault ing; or well­
scaled and ,, ith a w id th that cannot be determined. 

MODERATE 
Crack w id ths ;:: _:, 1rn11 and < 13 m m; or w ith spalling < 75 m m; o r faulting up 
to 13 mm. 

HIGH 
Cr:tck ,vicl ths ;::: ·13 mm: or with sralli ng ;:: 75 n11n: or fa u lting ;:: l j mm . 

How to Measure 

Record length in meters of lo ng itudina l cracki ng a t e ,ich severity level. Also 
re cord length in meters of long itud ina l cracking w ith sealant in good condition 
at each severity level. 

Width of Spall Width of Spall 

----i r-
e ~ D 

~\ --~~ 1-f: -) .. ::--
Edge f~~ff9(i~P,~~ 
Jo nt 

FIGURE 93 
Distress Type CRCP 2-Longitudinal Crac king 

Figure 94 FIGURE 95 
Distress Type CRC:P 2-Low Severity 
Longitudinal Cracking 

Distress Type CRCP 2-High Severity 
Longitudinal Cracking 

II 

Cracking 
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TRANSVERSE CRACKING 

Description 

Cracks 1h:1t :i re r redominantly perpendicu lar to th e 1x1,·emcnt centerl ine. Th is 
cracking is expected in a p roperly fu nction ing Cl{CP. All t r:insYerse cr:1cks that 

i ntersect :111 imaginary longitud inal l ine at m idlane. and p ropagale from the 
1x1,·emcnt edges, sha l l he countcd as incliviclu:il cracks. as illustrated below. 
Cracks that do nut cross 11 1idbne arc nol counted. 

Severity Levels 

LOW 

Cracks that arc not spallcd or w i1 h sr:tl l ing :dong S 10 percent of the crack 
length . 

MODERATE 
Cracks with spall ing along > l 0 p ercent and s; 50 rcrccn t of the cr:1ck length . 

HIGH 
C:r~1cks with spall ing :tlong > 50 percent o f the crack length. 

Tr~ r----,-----------------"'I \ I ) i/ \ I I \ \ 
I i 

j 
\ 

I I V I 
/' ' I ' I I / ,.--

I I : \ I I 
I 

I I \ I \ I '\ 
I I 

'1 ! 
1.., 

I 
/ \ I / I I I 

I 
I I 
I 

2 3 

Number of Transverse Cracks 

FIGURE 96 
Distress Type CRCP 3--Transverse 
Cracking 

FIGURE 97 
Ois tre ss Type CRCP 3--Tran sverse 
Crac king Pattern 



H ow to M easu re 

l{ecord sq,:1r:1tcly the number ,llld le ngt h in meters of transverse cracking at 
each sc\·erity level. The sum of all the individual crack lengths shall be recorcled . 
The n record the total number o f tr:1nsverse cracks within the survey section. 

Note: Cr:1cks th,tt do not cross m iclbne, :tlthough not counted. should he 
dra\\·n on tlte 1uap sheets. 

FIGURE 98 
Distress Type CRCP 3--Low 
Severity Transverse Cracking 

FIGURE 100 
Distress Type CRCP 3--High Severity 
Transverse Cracking 

FIGURE 99 
Distress Type CRCP 3--Moderate 
Severity Transverse Cracking 

Cracking 

65 





This sectio n includes th<.: follmving: 

4a. Map Cracking 

4b. Scaling 
5- Polished Aggregate 
6. Poprn1ls 

67 
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MAP CRACKING AND SCALING 

4a. MAP CRACKING 

Description 

A series o r crack;, that extend only into the urrer surface o r 1 lie slah. Larger 

cracks frequently :ire orienlccl in I he longiLudinal d i rection of the ra\'\iment :rncl 
are inte rconnenecl hy finer t ransverse or random cracks. 

Severity Levels 

'-Jot applicable. 

How to Measure 

RL·corcl the m1111her of occu1Tcnce;, 
:ind the square meters of affected 

:1rea. \Vhen an enti re section is 

affected \Vi th mar cr~1ck ing. i t 
should he considcred o ne 

occurrence. 

4b. SCALING 

Description 

FIGURE 101 
Distress Type CRCP 4a-Map Cracking 
Attribulable lo Alkali-Silica Reactivity 

Sctling is the de1erioration of Lile upper co11LTL'te slab su rf:tcc. norinally :3 111111 

to U 111111. and may occur anywhere over 1hc p:1\·ement. 

Severity Levels 

f\ot :1pplic1hlc. 

How to Measure 

Record the numhcr of occurrences :md the 

square meters of :1ffcctcd arca. 

FIGURE 102 
Distress Type CRCP 4b--Scaling 



POLISHED AGGREGATE 

Descrip tio n 

Su1-l'acc monar anu lcxluring worn away lo cxposc cuarsc aggrcgarc. 

Severity Levels 

Nol :1pplicahlc . Hmvc\·er. Ille degree o f polish ing m:Iy he rdkc1cd in a 

rcducrion or su rfan: friction. 

How to Measure 

lkcord square 111c Ic rs o f :1ffc c1ecl surface :Ire:1. 

NOTE: D iamond grinding also removes the surracc rnonar and rcxruring. 
I [O\n .:vcr. th is cond ition should not he recorded as polished aggn:galc hut 
ins1cad .,hou ld hc 1101cd hy a conm1cnt . 

FIGURE 103 
Dis tress Type CRCP S--Polis hed 
Aggregate 

II 
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POPOUTS 

Description 

Smal l r,ieces o f ravcment broken loose fro111 Lile surface. norn1al ly r,mging in 

d ia111etcr from 2'i nun to 100 mm and depth from lj m m to SO mm. 

Severity Levels 

.\lot :1rrlicahle. HO\Never, severity levels can be defined in relation ru the 
intensity of p opo uts as measured below. 

How to Measure 

.\lot recorded in I.TPP surveys. 

2 popootr. 

Count is what 1s 

n: -Im - -l rttµ1estmla!1v8 of 
> 25 mm 

r 
the section e.g. 

r2:1 2 popouts/sq m 

" ' ~2s mm 
I m 

\, 

C• l <25 mm ---------

'i Joint 

,,- 7
1 

Popouts 0 

I 
', , " 1) 

2) 
,( ; " 

,---
I I 

I 
Traffic I 

I 
C I 

I. ---

FIGURE 104 
Distress Type CRCP 6-Popouts 

FIGURE 105 
Distress Type CRCP 6-Popouts 



This section includes the ro llowing disLrc.~ses: 

7. Blowurs 
8. Transverse Construction Joint Oeterioral ion 
9. L;inc-ro-Shou lcler Dropoff 
10. L~111c-10-Shoulder Serar:1tion 

11. Pal.ch/ Patch Deterioration 
12. Punchouts 
13 . Sralling of Longitudin:il .Joints 

14. Water Bleeding and Pu111ring 
15. Longitucl in;d Joint Seal Damage 

7 1 
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BLOWUPS 

Description 

Localized upward movemenr of the p ;1vement surface al t ransverse joint:-, o r 

cracks. often :1ccomp aniecl by slia11e ring of the concrdc in that arc:1. 

Severity Levels 

To t applicable. 
I lowever, severity 
levels c:111 be 
defined by the 

rl'lati ve effect of a 
blowup o n r ide 
qual ity and safl'ty. 

How to Measure 

Record number of 
b lowups. 

FIGURE 106 

A -~□0"[ ___ - 8 

<i. Jo,nt 

A 8 

' . 
Traffic 

Distress Type CRCl' 7-Ulowups 

FIGURE 107 
Distress Type CRCP 7- A Blowup 

FIGURE 108 
Distress Type CRCP 7-Close-up View 
ofa Blowup 

FIGURE 109 
Distress Type CRCP 7- Exposed Steel 
in a Blowup 



TRANSVERSE CONSTRUCTION JOINT DETERIORATION 

Description 

Series of closely spaced tran s\'en,e cracks or a la rge number o f interconnecting 

cracks occurring near the construnion join t. 

Severity Levels 

LOW 
No spa ll ing or bulling with in 
0.6 Ill of construction join!. 

<0.6 m 

A 

II 

MODERATE ------,------r------....,c---------,----- Ct_ Joint 

Sp:11ling < 7'5 m m exists 
w ithin 0.6 111 of const rnn ion 

joint. 

HIGH 
Spall ing ~ 7::, 111111 and 

breakup exists within 0 .6 LLL 

of construction joint. 

Transverse 
Cracks ..._ =-----

FIGURE 110 

~· Construction 
' Joint 

How to Measure 

Record number or 
construction joints ;n 
each severity le, ·cl. 

Oistress Type CRCP 8--Transverse Cons truc tion Joint De terioration 

FIGURE 112 
Dis tress Type CKCP 8-­
Moderate Severity 
Transverse Construction 
Joint Deterioratio n 

FIGURE 113 
Distress Type CRCP 8-­
Low Severity Ti-ansvcrsc 
Construction Joint 
Deterioration 

FIGURE 111 
Distress Type CRCP 8--Low Severity 
Transverse Construction Joint De te rioration 

73 

Miscellaneous 
Distresses 



II 

CONTINUOUSLY 
REINFORCED 

CONCRETE 
SURFACES 

74 

LANE-TO-SHOULDER DROPOFF 

Descriptio n 

Difference in elevation between the edge o f s l:1h ;incl outside shoulder: 
typical ly occu rs ,vhen the rn11side shou lder sellles. 

Severity Levels 

Not appl icable. Severity levels could be defined hy c:i tegorizing the mea.~urements 
Uken. A complete record of the rneasure111ents taken is m uch more desirable, 
however, because it is mure accurate and repeatable than arc severity levels. 

How to Measure 

.rvl easure at the longitudinal construct ion joint between the lane edge and the 

"boulder. 

Hecorcl in m illimeters to the nearest m il l imeter at 15.25-111 intervals along tile 

lane-10 -shouldcr jo inl. 

If the tra veled surface is lower than the shoulder, record as :i neg;nive ( -) va lue. 

Dropotf 

Lane 
A I B 

~ er 

------------- - - ------- <t_ Joint 

FIGURE 114 
Distress Type CRCP 9--Lane-to­
Shoulder Dropoff 

Traffic 

----- __ L 
.. 

, _ .. i \ . 

. . 
FIGURE 115 
Distress Type CRCP 9--Lane-to ­
Shoulder Dropoff 



LANE-TO-SHOULDER SEPARATION 

Description 

Widening of the joint lx:t \\'een the edge of the slab and the shoulder. 

Severity Levels 

1 01 applicdJle. Se\·erit\· levels could he ddirwd hy cllcgori7ing the 

m easurem t·nts taken. A compi<:te record o f the Im ::1sureIIIents taken is 111uclt 

m o rL' desir:1hk. ho \\'C\'t.' f'. hec1use it is m o re accu rate :ind repc:1uhk than arc 
se,·erit , . le\ els. 

How to Measure 

l{ecord in m ill imeters to the nc:1n.:st millimeter at intcn als ur l ">.2"> m along the 

l:tnc to should('r joi111 :ind indicatL' \\·hether the jo int is \Yell-sc:1kd (yes or no) 

at each Ioctl ion. Note: A null , ·aluc < .. :'(") should lie recorded :1 nd cntcrcd into 

the database when the su1Yeyor is unable ro takl.' a 111l.'asL1rc111l.'11t dul.' to :111 

:mornal y such :ts sc:tl:1nt o r p :11 d 1 m :1 terial. 

Separation 

B 

----------------------- <r_ 

FIGURE 116 
Distress Type CRCP l O--L1nc-to-Shouldc1· Separation 

FIGURE 117 
Distress Type CRCP 10-Close-up View 

o f a r.ane -lo -Shoulder Separation 

T11:tlfic 
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PATCH/PATCH DETERIORATION 

Description 

A portion. greater than 0. 1 m i, or all of the original concreH.: slab that has been 
removed ;tnd repl:1ced , or addiLional material applied to the pav\:'ment ;1fte r 

origin:tl consLruction. 

Severity Levels 

LOW 
Patch has, at most. low severiLy d istress of any type; ;tnd no measurable 

faulting or setllcment; pumping is not evident. 

MODERATE 
Patch has moclernre sever iLy d ist ress of any type: o r faulting o r settlement ur to 

6 mm; rumring is not l'.Videnr. 

HIGH 
Patch has ;1 h igh severity d istress o f any type: o r faulting o r settlement ~ fi 111 111: 

pumring may he evidl'.nt. 

I Panel Replacement 

I 

-- New Transverse 
- -/ Construction Joints 
I 

. AC Traffic 

FIGURE 118 
Distress Type CRCP 11-Patch/ Patch Deterioration 

FIGURE 119 
Distress Type CRCP 11---Small, Low 
Severity Asphalt Concrete Patch 



How to Measure 

Record nullli Jc r of patches and square meters of affected surface area a l each 
severity level. recorded separately hy materia l type-rigid versus flexible. 

Nole : Pane l repbceme nt sh:1ll he r:1recl as a p:1tch. Any s:1wn joinrs shall be 
considered construction joints and ra ted separately. All patches arc ra ted 
reg:1 rclless o f locnion. 

FIGURE 120 
Distress Type CRCP 11-T..ow Severity 
Asphalt Com:rt:te Patch 

FIGURE 122 

FIGURE 121 
Distress Type CRCP 11-Moderate 
Severity Asphalt Concrete Patch 

Distress Type CRCP 11- Low Severity 
Portland Cement Concrete Patch 
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PUNCHOUTS 

Description 

T lw :Irc:1 enclosed ll\· t\\ 'O clo~dy spaced (usu:tl ly < 0.6 rn ) tr:111s\·crsl' cr:1cks. a 

slton longitudinal crack. :ind the edge o f t ile r-i:1, ·c rnen1 o r a lo11gi1 ud i11:d jo int. 
A lso includL's ··y·· cracks that exhibit spall ing, hrc:ikup, o r fau lt ing. 

Severity Levels 

LOW 
Longitudinal :rncl tr:rnsw-rsc cracks me Light :md may ha,·e spalling < 75 mm o r 
f;1u lting < 6 111111 w ith no lo~s of material and no patching. I )oes not include 
··1··· cracks. 

MODERATE 
Sp:tll ing ~ 7:C, tlllll and < 150 111 111 or bulling ~ 6 111 111 and< 13 mill exists. 

HIGH 
Spall ing ~ 150 m m . or concrete ,vithin the punchout is punched dmYn hy ~ 13 
mm o r is loose ;ind 11H>v1..·s under traffic o r is broken into l\\·o or 111o re p ieces 

o r cont:tins patch matL'r i:1 I. 

l 

\ 
I 

i 
Edge 

SHOULDER 

Joint 

FIGURE 123 
Distress Type CRCP 12-Ptinchout~ 

( ( \ 
<t_ Joinl 

Trame 

I A s ing le pur1ch0u! 

2 ~y .. crack with spall rg and/or 
faulting 

3 3 Punct1oul!;; 

FIGURE 124 
Distress Type CRCP 12-Low Severity 
Punchout 



How to M easure 

Record number o t punchouls :11 each severity lcn:l. 

The cr:,cks \Yh ich Olli line I lie punclioul arc also recorded under ·· Long itucl in:il 
Cracking ·· (CRCP 2) and ·Tr:111s,ersL· Cr:lCking .. (CH<::11 3). 

Punchouts that h:i,·e heen rep:1ircd by c0111rlctcly rcmo\·ing all hrokcn p ieces 
and replacing tlie,11 ,,·it li patching material (rig id o r flcxihk) should he r:1tecl :Is 

a patch. I f the boundaries of the punchout arc visib le. then :dso rate as a high 

sc\·erity punchour. 

Nol l ': Arc:1s ilc1,,·ecn l\\"ll transvcr.~c cracks spaced gre:1ter than 0.6 m hut 

less than u r eq ual to J m apart. and hounded hy the edge of p:Ivcmcnt (or 

longitud inal joint) :me! a longitudinal c-r:K k. :,re ra1cd as runcl1outs if the cracks 
:rn.> exhibit ing sp:1lling, or the area is breaking up or fau lting. 

FIGURE 125 
Distress Type CRCP 12-Mollerate 
Severity Punchout 

FIGURE 126 
Distress Type CRCP 12-High 
Severity Punchout 
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SPALLING OF LONGITUDINAL JOINTS 

Description 

Cracking, b rea king, chi rring, or frayi ng o1 s la i> edges w ithin 0.3 m o r lite 
long itudinal joint. 

Severity Levels 

LOW 
Sr alls < 75 mm ,vide, measured lo the face of the joint. w ith loss o f mate ria l or 
spalls wich no loss of materia l and no patching. 

MODERATE 
Sr alls 75 111 111 to ·150 mm wide, 111easured lo the face o f tile joint, w ith loss of 
material. 

HIGH 
Spalls > 150 111111 w ide measu red 10 the face o f tile joint, with loss of material 
o r is broken into two or more p ieces o r conta ins pacch mate rial. 

\//lath ol Spa I 
< 0 .3 rn 

1 r 
C 

J /-,. D 

Crack 

Joint -

Jomt ~ , • A _____ 
7

~ counled • ou1s1de section lim11s r- C 

-~~L:,::=::;2::::::;~ --""=f=-,---=c---,-===~=--,-- ~ Jomt 

/ 
Edge .,,, 
Joint 

FIGURE 127 

-- B - D 

SHOULDER 

Distress Type CRCP 13--Spalling of Longitudinal Joints 
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How to Measure 

Record length in rm:tl.'rs of longitudina l joint spalling a t each severity level. 
O n ly record spalls h aving a length 0 1· 0.1 m or more. Sp:111s that have been 
rq 1aircd b y co rnrlc tdy rl.'rnoving a ll lirokl.' n r iccl.'s a nd rqilacing tlil.'m with 
pa tching materia l (rig id o r flexible) should be ra ted as a patch. If the 
boundaries of the spa ll a re visible. then also rare as a h igh severity spall . 

Nole : All patd1l.'s llll.'Cting siZl.' crite ria a rc rated as patd 1l.'s. 

FIGURE 128 
Distress Type CRCP 13--Closc-up View of 
Low Seve rity Spalling of a Longitudinal Joint 

FIGURE 130 
Distress Type CRCP 13--Moderate Severity 
Spalling of a Longin1dinalJoint 

FIGURE 129 
Distress Type CRCP 1}­
Low Severity SpaUing of a 
Longitudinal Joint 
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WATER BLEEDING AND PUMPING 

Description 

Seeping o r eject ion of \\ aler frum beneath the !Xl\'L'l11Cnt th rough cr;1cks or 
jo ints. In some cascs detecuhle hy deposi ts o f fine matcri;tl left on t l1c 
p;ncment surface. which \\·ere eroded (pumped) from the support byers and 

have suincd the surface. 

Severity Levels 

i\ot applicable . Scn:ri ty h:\ els are no t used hL·c 1usL· thl' amount :mcl degree o f 
water bleeding and pumping changes \Yilh \ ·:trying 1nois1ure conditiom. 

How to Measure 

Record the number o f occurrcncL·s o f w:11er b leeding and pumping and the 
length in meters of :.iffccled pm·e111cnt \\·ith a minimum length of 1 111. 

i\otc: T he combined quantity o f w ;Hcr bleeding and pumping cmnot cxcecd 

the length of the test section. 

FIGURE 131 
Distress Type CRCP 14--Water 
Bleeding and Pumping 

FIGURE 132 
Distress Type CRCP 14--Close-up View 
of Water Bleeding and Pumping 



LONGITUDINAL JOINT SEAL DAMAGE 

Description 

_Joint seal dalll:tgc is any condition Lhal enables incompressible materials or a 

significant amount of water to infil trate into the joint from the surfa ce. Tyrictl 
types of joint se:il cl:1rn:1ge :ire: 

Extrusion. hardening. adlicsi,·c fa ilu re <l>ond ing). cohesive failure (splitting). or 

compk:tc loss o f sea lant. 

Intrusio n of foreign m:ltt:'ri:il in the joint. 

Wt:"t>cl growth in the joint. 

Severity Levels 

:'-Jot :iprlic1h le. 

How to Measure 

Recorcl num ber o f longi tucl in:tl joints tint :ire sealed (0, 1. 2). l{ecord length of 
se;tled longitudin:tl jo in ls wil li joint seal damage as descrii>ed above. 
Individual occurn.:nccs arc recorded on ly ,,·hen at least l 111 in length. 

FIGURE 133 
Distress Type C:RC:P 15--Longitudinal 
Joint Seal Damage 
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ADHESIVE FAILURE 
loss of honc..l (e.g ., between the joint 
sealanr anc..l the jo int reservo ir: 
be tween the aggregate and the 
binder) 

AGGREGATE INTERLOCK 
in teraction of aggregate pa rticles 
across cracks and joints to transfer 
loac..l 

APPROACH SLAB 
section of pavement just prior to 
joint, crack, or other significant 
road way feature re lat ive to the 
directio n o f traffic (see a lso leave 
slab) 

BINDER 
brown or black adhesive material 
usec..l to ho ld stones together for 
raving 

BITUMINOUS 
like or from asphalt 

BLEEDING 
ide ntified by a film of bitumino us 
material on rhe pa vemenr surface 
tha t creates a shin y, g lass- like, 
reflective surface th:1r may be tacky 
ro the touch in warm weather 

BLOCK CRACKING 
rhe occu rre nce of c rncks that d ivid e 
the asphalt s urfr1ce into :ipproxi­
matdy rectangular p ieces, typica lly 
0."1 m2 or mo re in s ize 

BLOWUP 
the result of localized upward 
rnove ment or shatte ri ng o f a sl:1h 
along a tr:rnsverse jo int o r crack 

CENTERLINE 
the pain ted line separating traffic 
lanes 

CHIPPING 
breaking o r cutting off small p ieces 
from the surface 

COHESIVE FAILURE 
the loss of a mate rial "s ,1 b ility to 
bond to itself. Results in the 1nate ri­
al srlin ing or tearing ar,trt fro m 
itself (i .e ., joint se:1L1nt spl itring) 

CONSTRUCTION JOINT 
the point at which work is conclud­
ed and reinit.ia ted when builc..ling a 
paveme nt 

CORNER BREAK 
a ronio n of a jo inted concrete pave­
ment separated fro m the slab by a 
d iagonal crack inte rsecting the 
transverse and longitudinal joint, 
,vhich extends dmv n through the 
slab, a llov.,-ing the corner to move 
independently from the rest of the 
s lab 

DURABILITY CRACKING 
the breakup of concrete due to 
freeze-thaw expa nsive rressures 
,vithin certain aggregates. Also 
calkd ·'D" cracking 

EDGE CRACKING 
fracrure and materials loss in pave­
ments without paved shoulders 
which occurs a long the pavement 
pe rime ter. C::iusecl by soil move­
ment be nea th the pavement 

EXTRUSION 
to be forced o ut ( i.e ., joint sea lant 
from jo int) 

FATIGUE CRACKING 
a series o f sma ll , jagged. inte rcon­
necting cracks c:iusecl b y failure 
of the AC surface under repeated 
tra ffic loading (also called all igator 
cracking) 

FAULT 
difference in e levation between 
o pposing sides of a jo int or crack 

FREE EDGE 
ravement borde r that is able to 
move freely 

HAIRLINE CRACK 
a fracture rhat. is very narrow in 
wid th, less than 3 11 1m 

JOINT SEAL DAMAGE 
any d istress associa recl ,-,.ith the 
joint sealant, or lack of joint sealant 

LANE LINE 
houncla1y bL·twc:en travel la nes, 
usua lly a painted stripe 

Glossary 
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LANE-TO-SHOULDER DROPOFF 
the difference in elev:1t ion hcLwccn 

Lile traffic lane and shoulder 

LANE-TO-SHOULDER SEPARATION 
w idening of the jo int hclwccn L11c 
traffic Line :md the shoulder 

LEAVE SLAB 
section o f ravernelll just p ast a 
joinr, crack, or other sign if ic:111I 
road,vay fcaLUrc relative to th1,• 
d irect ion of traffic 

LONGITUDINAL 
rarallcl to the centerl ine o f the 
pavemelll 

MAP CRACKING 
a series o f interconnected hai rl i ne 
cracks in PCC pavements that 
extend onl y into tile urrcr surface 
of the concrete. Includes crack ing 
1ypical ly associat<.:d with alkali-s ilica 

re:ictiviry 

PATCH 
an area where the pavement has 
heen removed and r<.:placcd with a 
new material 

PATCH DETERIORATION 
d istress occurring ,, ith in a previ­

ously repaired area 

POLISHED AGGREGATE 
surface 111ortar and texturing worn 
away to expose co;irse aggregate in 
the concrete 

POPOUTS 
small pieces o f p,Ivement hroken 

loose from the su rface 

POTHOLE 
a bowl-shaped depression in 1he 

p;l\·em ent surf.ice 

PUMPING 
Ilic ejection of ,,·a t1,'r and fi ne m;I te­

rials through cr;1cks in Llie 11.1,·<.:ment 

under moving loads 

PUNCHOUT 
:1 localized area of a C RCI' bound<.:d 

by Lwo transverse cracks and a lon­
gitudinal cr:1ck . 1\ ggregate interlock 
decreases ov<.:r time and <.:vcntually 
is lost. lead ing to steel rupture and 
al lowing the pieces 10 I><.: rund1ed 

down into th<.: subbas<.: and subgrade 

RAVELING 
the wearing aw:Iy of the ravement 
surface caused by the d islodging o f 

aggregate p a11icles 

REFLECTION CRACKING 
1he fracture of AC above joims in 
the underlying jointed concrete 
p avemenl layer(s) 

RUTTING 
long itud ina l surface depressions in 

the wheel r a1hs 

SCALING 
the deterioratio n of the upper 
3-12 m m o f the concrete su rface. 

resulLing in the loss o f su rface 
morr;Ir 

SHOVING 
permanent. longitudina I displ,ice­
menr of a local ized area of the 

pavelllcnt surface caused by traffic 
pushing against the r:ivemenI 

SPALLING 
cracking. break ing, chipping, or 
fraying of the concrete slab surface 
wi lhin O.<-i Ill of a joint o r crack 

TRANSVERSE 
perpend icu l:1 r to the pavement 
cenlerl ine 

WATER BLEEDING 
seepage of ,,·:Her from joinIs or 
cracks 

WEATHERING 
the WL'a ring ;I,vay o f Ihe Ixt \ 'ement 
surface caused hy the loss of 

asphalt hinder 
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INTRODUCTION 
This appendix provides instructions, data sheets, and distress maps for use 
in v isual surveys for the collection of distress information for ACP, _J CP, and 
CRCP surfaces . Visual clislress survey rroceclures have heen used in the J.TPP 
program as the primary d istress daLa collection method since 1995. The Dislress 
Jden!//ICation Manual /or the Long-Ferm Pavement l-'etjormance Program is the 
basis for all d istress surveys rerformecl for the LTPP. 

During the visual d istress survey, safety is the firs t consideration, as with all 
fie ld data collection act ivities . All raters must adhere to the practices and 
a uthority of the State or Canad ian Province. 

EQUIPMENT FOR DISTRESS SURVEYS 
T he fo llowing equipment is necessary for performing fielcl d ist ress s u1veys of 
any pavement surface type. 

• Copy of map sheets a nd su1vey forms from most recent prior survey. 
• Pa vcmenL Lhermomclcr. 
• Extra blank data sheets and maps. 
• Pencils. 
• Latcsl version o f Lhc D istress Jden!(ji'ca/ion Ma1111al. 
• Cl ipboard. 
• Two t,1re me,1sures, one at least 30 m long and a scale or rule r gradu:tted in 

m ill imeters. 
• Calculator. 
• Hard haL o r safety car and safety vest. 
• I'aultmete r, calibration stand and manual for PCC test sectio ns. 
• Dig ita l camera. video came ra. tapes. 
• Transverse profile equipment required for AC test sections. 
• Longitudinal p rofile equipme nr is required on sites where the LTPP 

Profilo meter is unab le to tesr. 

INSTRUCTIONS FOR COMPLETING DISTRESS MAPS 
The d istress maps show the exact location o f each dist ress type ex isting o n the 
test section. The distress types and severity levels should be identified by using 
the Distress Jde11tification Ma1111al. A rowl o f five sheets are used to ma p; each 
sheet conta ins L,vo 15.25-m maps which rerrese nt 30.5 rn o f the test seelion 
(with the exception of S!'S-6 sections 2 and 'i . which arc 30'i Ill). 

Each test section must be laid out consistenrly each time a survey is conducted . 
Sections begi n and e nd ;1t the sta tions marked on the pa\'ement. Latera l exte nt 
of the section. for survey purposes, will vary depending on the existence of 
longitudinal joints and cracks and the relative positio n of the lane markings. 
Figures A] and /\2 illusrr;1te the ru les to follow when determining the l:tter,il 
extent o f tile senio n for a disLrcss survey. The latera l exte nt of the tcsL sccLions 
should be consistent with prio r distress surYeys. O n widened PCC sectio ns . the 
late ral extent o r the test section includes the ful l width (4 . .3 m) o f the s lab 
111easured from tile cente rline longiLudinal joint Lo tile silou lder joint. Tile 
late ral extent o f AC test sections w ith double yellow lines on the centerl ine are 
determined hy using the inside yellow line. 
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Test Section Limits for Surveys-­
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Test Section Li.ntits for Surveys­
Concrete Surface 

To map the test section. p lace the tape measure on the shoulder adjacent to the 
tesr section from Surio n 0+00 to Statio n 1+00. It may he necessary to secure 
the tape onto the pavement with adhesive tape o r a heavy object. After the 
tape is in place . the distresses can be mapped \vith the longitudina l placement 
o f the distresses read from the rape. The transverse placement and extent of 
tile distresses can he recorded us ing tile additional tape measure. After the first 
.30. 5-m subsection is mapped. the rape measure should be moved to map the 
second ,50. 5-rn subsection. The process is repea ted throughout the rest section. 

The d ist resses are drawn on rhe map ar the sctled location using the symbo ls 
appropriate to the pavement type. In general. the distress is drawn and is 
labeled using the d istress type number and the severity level (L. .'vi. o r II) if 
:q1plic::1hle . For e x:1111rle. a high se ve rity longiruclinal crack in the wheel rarh 
of an ACP would he labeled "4a H.· An additional symbol is added beside the 
dist ress tyre and severit-y syrnhol in cases where the crack or joint is wel l-scaled. 
figu res specifying the symbols ro he used for each pavement type a rc 
presented in the fo llowing cha pters. In add ition, ex:1mple m:1ps ;ire provided to 
illustrate properly completed maps. 

Any observed d istresses that are not described in the J)istress Jdc11t!fh:atiou 
,\lm11wl should he rhotogr}1rhed and described on the comments line of the 
map sheet. The location and cxlent o f the d istress should he shown and lahelcd 
on tlw map. Crack se;ilant and joint se;il :1nt condition is to he mapped only for 
those distresses indicated in figures Ali . AS. and A8. Tlte spccif'ic distress tyres 
that arc not to be included o n the maps are ro be reco rded as follo \\'S: 

---,._ 
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Asphalt Concrete-Surfaced Pavement 

If raveling. polished aggrega te, or bleeding occur in large areas O \ er the test 
secrio n, do not mar the Lola ! extent. Instead , nore the location and extent in 
the space for comments underneath the appropriare rnap(s). These distresses 
should be mapped only if they occur in locli izcd areas. The extent of these 
disrresses rn usr be summarized on the data summary sheets. 

Jointed Concrete Pavement and Continuously 
Reinforced Concrete Pavement 

Tf mar cracking/ scaling. or po lished aggregate occur in l;Jrge areas over the test 
sectio n, do not map the total extent. tnste:1d , nore rhe local ion. e xte nt, a nd 
severity level if applicable in the sracc for co111mcrns underneath the appropriate 
1m 1r(s). These d istresses should be mapped o nly if they ocrnr in localized :ire:1s. 
The extent of these distresses must be summarized on the data summary sheets. 

SURVEY SHEETS' DATA ELEMENTS 
In the common data section appearing in the upper right-hand corne r of each of 
the d istress survey cl::ita sheets the six-d igit SHRP ff) (two-digit State code plus 
four-digit SHJ{P Section ID) is e ntered. The date the survey was conducted. the 
init ials of ur to three raters, before and after paveme nt surface temre rarure 
readings. and the code indicating wherher photogrnrhs and/ or \·idco wrc 
,.vere obtained ar the time of the survey arc entered in the appropriate spaces. 

INSTRUCTIONS FOR COMPLETING ACP DISTRESS 
SURVEY SHEETS 

Location of the vehicle wheel paths is crirical for distinguishing herween tyr es 
of longitudinal cracking in AC!-'. Figure A3 illust rates the rrocedurc for 
establishing the location and extent of the wheel paths. l:lo th whee l paths must 
he drawn and identified on the distress maps. The distresses obse rved arc 
reco rded to scale on map sheers. The individual distresses and severity le vels 
cle ricrec.l on the map arc carefully scaled and summed to :irrive at rhe 
arpropriaLe q uantities (e.g. , square mete rs o r number o f occurrences) and arc 
the n recorded on sheets 1-3. It is importa lll to carefully evaluate the distress 

Inner 
Wheel Path 

Outer 
W~IPath 

FIGURE A3 

2.9m r- 0.76 m 1._ 0.76 m 

Wheel paths are assumed to have the width and location as 
shown EXCEPT where texture and color drtferences and/or 
observed traffic characterislics clearly define lhe actual 
location and width. Location and widlh MUST be recorded 
on distress map!; 

Locating Wheel Paths in Asph alt Concrete-Surfaced Pavements 

Traffic 



mar for certa in d istress tyr es wh ich have multi p le methods of measurement 
because of orientation or lucation within the section. Longi tu<linal cracking, in 
the wheel path or elsewhere, are examples of these. Except ,vhere indicated 
otherwise, enLries are ma<le fo r all d istress data de111en1s. If a rarricular type of 

distress does nor exist on the pavement, enter ··o-- as a positive indication that 
the distress was nor overlooked in surnm:1rizing the map sheets. All claw sheets 

arc to be completed in the fidd prior Lo departing the site. Sym bols to he used 
for mapping J\CP sections are contained in figure A4, and an example m apped 
section is shown in f igure A5. 

Distress Type Symbol Distress Type Symbol 

1. Fatigue Cracking g 8. Potholes 

~ (Square Meters) (Square Meters) 
l.M,W L. M, H" 

X 

9. Rutting-

2. Block Cracking 

~ 
(Square Meters) 10. Shoving 1~ 1 L. M, H" (Square Meters) 

s -Sealed 
No severity levels 

3. Edge Cracking 

Dl 11. Bleeding 

~ 
(Meters) 
L, M, H" (Square Meters) 

No Severity Levels 

4. Longitudinal rn Cracking 12. Polished Aggregate I I I I I (Meters) (Square Meters) I I I I L, M, H" No severity levels 
s - Sealed I I I I 

I I I 
3 . Reflection Cracking 

at Joints 

EE· Not measured in 13. Raveling 
0 O O O LTPP Surveys (Square Meters) 

No Severity Levels 0 0 O 0 

oo 0 o JI 

,. r.., ...... c,_.,. a 14. Lane - to - Shoulder Dropoff"" 
(Number ot Cracks Not measured in 
and Leng1h (Meters)) s L TPP Surveys 
L.M,H" 
s -Sealed 15. w...,....... [[] 

and Pumping 
(Number of 

7. Patch/Patch 

~ 
Oocurences and 

Deterioration Length of Affected 

(Square Meters Pavement (Meters)) 
and Number) No severity levels 
L, M, H* 

*Low, Moderate, and High severity levels. 
*"Not drawn on distress maps. 

FIGURE A4 
Distress Map Symbols for Asphalt Concrete-Surfaced Pavements Appendix A 
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FIGURE A5 
Example Map of First 30.5 m eters of Asph alt Concrete Pavement Section 

Description of Data Sheet 1 

This cl,ira sheet p rovides srx1ce for recording measured v,i]ues for the distress 
tyres identified in the left column. The units of measureme nt for each o f the 
d istress types are also ide nti fied in the left column. The extent of the measured 
distress fo r each r anicular level of severiry is ente red in the severity levd 
columns idemifiecl as low, moderate, o r high. Ente r '·O" for any distress t~1 pes 
and/ or severiry levels not found . 

Description of Data Sheet 2 

This sheet is a continuatio n of the d istress survey data recorded o n sheet 1 ::incl 

is completed as clescrihed under data sheet l. In add ition. space is provided to 
list "O ther" d istress types found on the test section hut not listed on data sheets 
l or 2 . 



Description of Data Sheet 3 

This J ata sheet provides space Lo recorJ ruuing (using a slraighl edge 1.2 m 
long). Manual runing measurements using a straight edge are only taken for 
visual surveys conducted on SPS-3 experi ment sections. Measure me nts a re 
taken at the beginning of the t<.:st section an<l at 15.25 m inlervals. There 
should be a total of 11 measu rements in each wheel path, for a total of 22 
measurements on each test section. 

INSTRUCTIONS FOR COMPLETING JCP DATA SHEETS 
The distresses obse1ved are recorded to scale on map sheets. This information 
is reduced hy the rater in the field to summarize the results, which a re then 
recorck:d on sheets 4-7. Excepl where indicated otherwise, entries arc made for 
all distress cL-Ha e lemenrs. If a pa11icular type of distress does not exist on the 
ravement , e nter "O'" as a r ositive indica tio n that the d istress was not 
overlookc:d in summarizing the map sheets. Symbols to be usc:d for mapping 
distresses in JCP sections are shown in figure A6. and an example mapped 
section is p resented in figure A 7. 

Description of Data Sheet 4 

This claLl sheet p rovides space for recording measured values for the d istress 
types identific:d in the left column. The units of mc:asurc:mc:nt for each o f the 
distress types are also identified in the left column. The extent of the measu red 
d istress for each particu lar le ve l of seve rity is enrerecl in the seve rity level 
columns idenLified as low. moderate: . or high. Enter '·O" for any d istrc:ss types 
and/or severity levels not found. The distress types and severity levels should 
he identified hy using the /)istress !de1ttf/icalion Manual. 

Description of Data Sheet 5 

This sheet is a continuation of the distress surve y dau recorded on sheet 4 and 
is complc:tcd as described un<ler <laLa sheet Ii . In addition, space is provided to 
list ·'Other·· d istress types fou nd on the test section but not listed on data sheets 
4 or 5. 

Description of Data Sheet 6 

This data sheet p rovides space to record faulting informa tion for each 
transverse joint and transverse crack. Oistance from Lhe beginning of the 
section, ancl fau lting measurements made at two transverse locations, arc 
recorded. The tr:msverse locations are 0.3 m and 0.75 m from the outside 
edge of the slab. r o r widened lanes, measure 0.3 m from Lhe edge of the slab 
and 0 .75 m from rhe outside edge of the lane edge stripe . At each location. 
three measurements arc made, hut only the approximale average of the 
readings is recorded to the nearest millimeter. 

Appendix A 
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Distress Type Symbol 

1. Corner Breaks 

D (Number) 
L, M, H• 

2. D"""'""" "D" ~ Cracking 
(Number of Affected Slabs) 
(Square Meters) 
L. M, H" 

3. Longitudinal Cracking 
(Meters) 
L, M, H" 
S • Sealed 

4 . Transverse Cracking 
(No. of Cracks and Length 
(Meters)) 
L, M, H" 

DJ 
B 

Distress Type 

Sa. Map Cracking 
Sb. Scaling 

(Square Meters) 

9. Polished Aggregate 
(Square Meters) 
No severity levels 

10. Popouts 
(Number) 
No severity levels 
Not measured in 
L TPP Surveys 

Symbol 

m 
I I I I I 
I I I I 
I I I I 
I I I 

11. r~~~ui:,) ~ 
No severity levels 

Joint 

Sa. Joint Seal Damage 
of Transverse Joints 
(Number) 
L. M, H" Er 

12. Faulting of Transverse 

l 13. ~=~5

- ::~ :~::~:= Dropoff .. 

14. Lane • to• Shoulder Separation .. 

Sb. Joint Seal Damage 
of Longitudinal 
Joints (Meters) 

[[]

Joint ~F 
15. Patch/Patch 

Deterioration 
(Square Meters and 
Number) 
L, M, H" 
F • Flexible 
R · Rigid 

6. Spelling of 
Longitudinal Joints 
(Meters) 
L, M, H• 

7. Spalllng of 
Transverse Joints 
(Number of Jolnts and 
Length(Meters)) ! 
L, M, H" 

"Low, Moderate, and High severity levels. 
-Not drawn on distress maps. 

FIGURE A6 

16. Water Bleeding 
and Pumping 
(Number of 
Occurences and 
Length of Affected 
Pavement (Meters)) 
No severity levels 

Distress Map Symbols for Jointed Concrete Pavements 

Although no fie ld is rroviJeJ in the srace to the left o f the entry for measured 
fau lting. there is room for a negative sign when negative faulting is observed. If 
the ··approach" s lab is higher than the ·'de parture" s lah, a rositive sign is 
assumed, hut no entry is required. If the '·approach" s lab is lower. a negative 
sign is entered. 
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FIGURE A7 
Example Map of First 30.5 meters of a Jo inted Concrete Pave me nt Section 

Description of Data Sheet 7 

This shccl is used to record lane-co-sho ulder clropoff a nd lane-to-shoulder 
separation. Lane-to-sho ulde r dropoff is measured as the d ifference in elevation, 
lo the nea rest ·1 11m1, hctween thc pavement surface and the adjacent shoulder 
surface. Measurements are taken at the beginning of the test section :111cl :it 
15.25-rn interva ls (:1 tota l o f 11 me:1suren1ents) at the lane/ shoulde r interface or 
join t. Lane-to-shoulder droroff lyrically occurs when the o utside sho ulder settles. 
Ilowever, heave of the sho ulder may occur clue to frost action o r swel ling soi l. 
If heave of the sho ulder is rresent, it sho uld he rccorded as a negat ive: valuc. 
At each po int where there is no lane-to-shoulder cl ropoff. e nter "O." 

Lane-to-shoulder separation is me:1sured as the width of the jo int (to the 
nearest 1 mm) bet,veen thc outside lane and the adjacent shoulder su rface. 
Measurements a re taken at the beginning of the test section and at 15.25-m 
intervals (a tota l o f 11 measureme nts). At each poilll where there is no lane-to­
shoulder separation. enter --o. ·· When the s urveyor is unable to take a 
measurement due to :in anom:ily such :1s sealan t o r patch materia l. a null value 
("N") should he recorded and ente red into the da tabasc . 
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INSTRUCTIONS FOR COMPLETING CRCP DATA SHEETS 
Tlte resulLs of d isLress su rveys on CRCP surfaces are reco rded on sheers 8-10. 

Except ,,vhcrc inc.licatcc.l o therwise. entries are 1nacle for all d isLrcss daLa de111cnts. 
If a particular type of d istress does not exist on the pavem ent. enter ··o·· as a 
rosit ive indication thar Lhe d isrress was no t overlooked in sum marizing rhe 

mar sh eets. All daLa sheet~ are to he completed in the f ield r rior to deraning 
the site. Symbols to be u sed for mapping CRCP d istresses arc contained in 
figure AS and an example mapped sect ion is presented in figu re A ') . 

Distress T yQe Symbol 

1. Durability "D" 

~ 
Cracking 
(Number of Affected 
Transverse Cracks) 
(Square Meters) 
L, M, H' 

2. Longitudinal Cracking 

OJ (Meters) 
L, M, H' 
S - Sealed 

3. Transverse Cracking 

B (Number of Cracks and 
Length (Meters)) 
L. M, H' 

4a. Map Cracking m 4b. Scaling 
(Square Meters) 
No severity levels 

5. Polished Aggregate I I I I 
(Square Meters) I I I I 
No severity levels 

I I I I 
I I I 

6. Popouts 

~ 
(Number) 
No severity levels 
Not measured in 
L TPP surveys 0 

7 . Blowups 

'°'"'(~ (Number) 
No severity levels 

' Low, Moderate, and High severity levels. 
"Not drawn on distress maps. 

FIGURE AS 

Distress TyQe Symbol 

8. Transverse B Construction Joint 
Deteriorat ion 
(Number) 
L, M,H' 

9. Lane - to - Shoulder DropoW • 

10. Lane - to - Shoulder Separation" 

/ R 

11. Patch/Patch 

~ Deterioration 
(Square Meters and 
Number) 
L, M, H' 
F • Flexible 
R - Rigid 

§ 12. Punchouts 
(Number) 
L, M. H' 

13. Spalling of [[] Longitudinal Joints 
(Meters) 
L. M, H' 

"- Joint 
14. Water Bleeding 

[IJ and Pumping 
(Number of 
Occurences and 
Length of Affected 
Pavement (Meters)) • No severity levels 

\ Crack 

D 15. Longitudinal Joint 
Seal Damage 
(Meters) 

Distress Map Symbols for Continuo usly Reinforced Concrete Pavements 
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FIGURE A9 
Example Map of First 30.5 meters of a Continuously 
Reinforced Concrete Pavement Section 

Description of Data Sheet 8 

This cb ta sheet provides s r ace for recording measured values for the d istress 
types identifieu in the left column. The units of measurement for each of the 
dist ress types are also identified in the left column. The extent of the measured 
d istress for e,ich particula r level of severity is entereu in the severity levd 
columns ident ified as low, moderate, or high. except as indicated on the form. 
Enter --o-· for any distress types and/ or severity levels nor found . The d istress 
types and severity levels should he identified by using the Distress 
ldentificario 11 Ma1111al. 

Description of Data Sheet 9 

This sheet is a continua tion of the d istress surve y dat:1 recorded on sheet 8 :111d 
is completed as described under da ta sheu 9. In addition, space is provided to 
list --other .. distress types fou nd on the test section but no t listed on clat:1 sheets 
8 o r 9. 
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Description of Data Sheet 10 

This data slteet rrovidcs sracc Lo record lanc-t.o-shoulder droroff and lane-to­
shoulder separation . . ~lcasurc1rn:nts arc taken at the beginning of lite 1cs1 
section and at 15.25-111 intervals (a to tal of 11 measurements for each distress) 
at Lite lanc/ sltouldcr interface or joint. 

Lane-to-shoulder clropoff is measu red as the diffcrcnn: in d cvation (to lite 
nea rest 1 111111) between the p:wement surface and the adjacent shoulder sur­
face. Lane-to-shoulder d roroff 1yrically occurs when the outside shoulder 
settles. Ilowever, heave of the shoulder may occur due Lo frost action or 
swelling soil. If heave of the shoulder is present, it should be recorded as a 
negalive (-) value. 

Lanc-lo-shouldcr scraration is rncasured as thc \Vidth of the joint (to the 
nearest 1 mm) between the outside lane and the adjacent shoulder surface . 

Whe n the surveyor is unable to take a measurement clue to an anomaly such 
as a sealant or patch matcrial, a null valuc ('N") is rccor<led a nd enlered inro 
the database. 

At each roint where rhere is no lane-ro-shoulcle r clroroff o r lane-to-shou lder 
separation, entcr "O." 



This part of the ,q, pcndix shows c0111plctcd 111aps and survey forms for :1 JCP 60 m 
in length. The rater uses the definitions from the Dislrl!SS IdentificatioJt J\lla11ual and 
the symbols from th is appendix when m:1pping the section . The rater the n 
yuantifics each d ist ress (and severi ty levels for the approprialc d isl rcsscs) on the 
map. The rater then uses the right margin of the ma p sheets to tally the q uantities 
of e:wh distress rype. This method is requi red hcc1usc it simp lifies totaling the 
various d istress types, and reduces errors. The ra1cr then uses the ,a ll ies fro m e,1ch 
m,1p sheet to acid the d istress quantities. The section turab arc e ntered in the left 
m:1rgin of 1h1c first map sheet. 

The rater then writes in the tota ls in t.hc approprialc hL1nks on the survey forms. 
All hbnks are filled in. Zeros are e ntered i[ nu d istress was found . These forms 
pr<l\'icle a surnm;11y of the di.stresses found in the .ICP section. 
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State Assigned ID I ;;l. "3 4 
Reviewer: fil..RC Surveyors: JSR

1 
EJ F- Pavement Temp: State Code _a.8__ 

Date: 0~ /25/9:J.. Date: Ofi>/1 ?./92, Before I 8 ""C After I j 
O 

C. SHRP Section ID O I 0/ 

Section Summary 
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Revised May 29, 1992 

SHEET 4 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE ASSIGNED ID 

STATE CODE 

SHRP SECTION ID 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

2 3 L/ 

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) _,_ !::?_;_I l_J_i Z 

SURVEYORS: j"' _.'.2.. R, € ...\L £, __ _ 
PAVEMENT SURFACE TEMP - BEFORE __ _j_ ~°C; AFTER ___ / i._0 c 
PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) I:_ 

DISTRESS TYPE 

CRACKING 

1. 

2. 

3 . 

4. 

CORNER BREAKS (Number) 

DURABILITY "D" CRACKING 
(Number of Affected Slabs) 
AREA AFFECTED 
(Square Meters) 

LONGITUDINAL CRACKING 
(Meters) 
Length Sealed 
(Meters) 

TRANSVERSE CRACKING 
(Number of Cracks) 
(Meters) 

Length Sealed 
(Meters) 

JOINT DEFICIENCIES 

Sa. TRANSVERSE JOINT SEAL DAMAGE 
Sealed? (Y, N) 
If "Y" Number of Joints 

LOW 

---

- _ !I:._ 

__ _!J_._!l 

- - !:1.. . .a 
- - .!1_ . .!f. 

I -= I ._a 

__ Ji. . .¢_ 

8 

SEVERITY LEVEL 

MODERATE 

__ !J_ 

__ _Q 

--~-~ 

__ j_._2_ 

- - _!P_ . .!)_ 

I -= .3 .S 

- - _l_. 5' 

'-I 

HIGH 

3 ---

- _ p_ 

- - _!l._L 

- - !L-~ 

---!1-·lt-

__ 1!_ 
- - _!/J,.!J_ 

- - .fl.Ji 

y 
y 

Sb . LONGITUDINAL JOINT SEAL DAMAGE 
Number of Longitudinal Joints that have been sealed (0, 1, or 2) ~ 
Length of Damaged Sealant (Meters) __ :t_.g_ 

6 . SPALLING OF LONGITUDINAL JOINTS 
(Meters) __ .Ji.Ji 

7. SPALLING OF TRANSVERSE J OINTS 
Number of Affected Joints 
Length Spalled (Meters) 
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SHEET 5 

DISTRESS SURVEY 

LTPP PROGRAM 

Revi sed May 29, 1 992; Sep t ember 1998 

STATE CODE 

SHRP SECTI0N ID 

DATE OF DISTRESS SURVEY (MONTH/ DAY/ YEAR) Q b l l_ .d,.I j_ a 
SURVEYORS : :[ ~ fs._ , _[ J E 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

DISTRESS TYPE LOW 

SEVERITY LEVEL 

MODERATE HIGH 

SURFACE DEFORMATION 

8a. 

8b. 

9. 

10 . 

MAP CRACKING {Number) 
(Square Meters) 

SCALI NG (Number) 
(Square Meters) 

POLISHED AGGREGATE 
(Square Meters) 

POPOUTS Not Recorded 

MISCELLANEOUS DISTRESSES 

BLOWUPS (Number) 11. 

12. 

13. 

14. 

15 . 

FAULTING OF TRANSVERSE JOI NTS AND CRACKS REFER TO SHEET 6 

16. 

LANE- TO- SHOULDER DROP-OFF 

LANE-TO- SHOULDER SEPARATION 

PATCH / PATCH DETRIORAT I ON 
F l exi ble 

(Number, 
(Square Meters) 

Rigid 
(Number) 
(Square Meters) 

WATER BLEEDING AND PUMPING 
(Number of occurrences) 
Length Affected 
(Meters) 

17. OTHER (Describe) 

REFER TO SHEET 7 

REFER TO SHEET 7 
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SHEET 6 

DISTRESS SURVEY 

LTPP PROGRAM 

Revised April 23, 1993 

STATE ASSIGNED ID _I .3_ ]_ .:i. 

STATE CODE 

SHRP SECTION ID 

-1~ 
_J_ _1 sl _I 

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) Jl i£_j_l ..3:./ _:l ..f.. 
SURVEYORS : i .2. R. , € A_ £ 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTL\ND CEMENT CONCRETE SURFACES 

(CONTINUED) 

12 . FAULTING OF TRANSVERSE JOINTS AND CRACKS Page _I of l 

Point1 

Distance 
(Meters) 

- _ <J·l 
- - 2.·cJ. 
- 1 <J..J 
- J ~-} 
- .1 f.~ 
_ _2.(j_.p 

- ~ ?.•(l 
- ? i -f. 
- 1 'f. .rp_ 
_1a.a 
- !i~- Et 
- .!J 2.·~ 
- .5°~ -~ 
- 2 "i. .rj_ 
- ~t-<i. 

Note 1. 

No te 2 . 

Joint 
or 

Crack 
(J/C) 

Crack 
Length 
(Meters) 

Well 
Sealed 
(Y/N) 

j_ 

Length of Joint 
Spalling, m 

L M 

~ -- (j_. _ 

<P· - ¢·_ 
t ·_ <k_. _ 

~- - ¢.· _ 
t-_ <t._._ 

f/l· _ '12·-
<b·- rJ.· _ 
~- - ¢.· -
<l· _ ¢· -
~-- (/_· _ 
~- - rf.. _ 
l· - ~--
~ -- l· _ 
~ -- 1·-

H 

rh_. -

ti·­
ffi· -

~-­
~-­
(f_._ 
rf_. -
,i._ 
£· _ 
r/_. -

rt·­
r;__. _ 
(>_ ._ 
¢_. _ 

Faulting2 , llBll 

0. 3m 0.75m 

- - t __¢, 
- - 1 __ 1 

2 __} - -
:2 I 

- - I - - ?.. 
- - '1 __ i 
- - 1 __ i 

- - L __ IJ! 
( - - "-- - -
f - '-i - -

- - 1 - 4 

- - 2 -- ~ 
- - L __ f 

I -- ~ - - -
- - <I!- __ l 

Point Distance is from the start of the test section to the 
measurement location. 
If the " approach" s lab is higher than the "departure " s l ab, faulting 
is recorded as positive (+ or 0); if t he "approach" slab is lower, 
record faulting as negative( -) and the minus sign must be used. 
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Revised May 29 , 1992 

SHEET 7 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE ASSIGNED ID 

STATE CODE 

SHRP SECTION ID 

2 3 4 

DATE OF DISTRESS SURVEY (MONTH/ DAY/YEAR) _!!.. ~-I _si _j_ 1:_ 
SURVEYORS : ~ 2._ .&_ , .£ ~ £_ 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

13. LANE-TO -SHOULDER DROPOFF 

14 . LANE -TO - SHOULDER SEPARATION 

Poi nt No . 

1. 

2. 

3. 

4. 

6 . 

7. 

8. 

9. 

10. 

11 . 

Note 1. 

Note 2. 

Point 1 Well 
Dis t ance Lane-to-shoulde r 2 Lane - to-shoulder Seal ed 
(meter s) Dropoff (mm) Separ ation ( mm) (Y/N) 

0. ~- - e. 'I 

15.25 - B.. c,,. '.[ 

30.5 - re_ . - _! ~ - y 

45. 75 lo. - 8 - ~ 

61. 

106.75 

122 . 

137.25 

152.5 

Point Distance is from the start of the test section to the 
measurement location. The values shown are SI equivalents of t he 
50 ft spacing used in previous surveys. 

If heave of the shoul der occurs (upward movement), record as a 
negat i ve( - ) value. Do not record(+) signs, positive values are 
assumed . 
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T he,<;<:' rn:1p forms and data sh<.:ers m ay b<.: pho1ocoried from th is hook for fit'kl use . 

. \"ote that each tyre o f pavement h as its o vvn data shc<.:ts. 

ACP 

JCP 

CRCP 

sh<.:<.:ts 1, 2, 3 

sheers 4, 5, 6, 7 

shee1s 8, 9, 10 

rages 113,114,115 

pag<.:s 116, 117, 118, 119 

pages 120, 121, 122 
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Blank Distress 
Map Forms 
and Data 
Sheets 



Reviewer: Surveyors: Pavement Temp: 

Date: Date: Before After 

O' 10' 20' 30' 40' 50' 
Sheet Summary Section Summary Sm 

15' 

-- 4m ~ 

>-
"'O 
"'O 3m 10' 
(b 

!::l 
0. 
~<' 2m >-

5' 

1 m 

Om O' 
Om 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 m 

Comments: 

50' 60' 70' 80' 90' 100' 

Sm 
15' 

4m 

3m 10' 

2m 

5' 

1 m 

Om O' 
16 m 17 18 19 20 21 22 23 24 25 26 27 28 29 30 m 

Comments: 



Reviewer: Surveyors: 

Date: Date: -
100' 11 O' 120' 130' 140' 150' 

Sheet Summary 5m 

15' 

4m 

3m 10' 

2m 

5' 

1 m 

Om O' 
31 m 32 33 34 35 36 37 38 39 40 41 42 43 44 45m 

Comments: 

150' 160' 170' 180' 190' 200' 
5m 

15' 

4m 

~ 
"O 

3m 10' ("C 
::i 
~ ~-
> 2m 
,_. 

5' 0 
\0 1 m 

Om O' 
46 m 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61m 

Comments: 



Reviewer: Surveyors: 

Date: Date: 

200' 210' 220' 230' 240' 250' 
5m Sheet Summary 

15' 

- 4m 
C 

> 
"O 
"O 3m 10' 
ll 
::i 
a. x· 2m 
> 

5' 

1 m 

Om O' 
61 m 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 m 

Comments: 

250' 260' 270' 280' 290' 300' 
5m 

15' 

4m 

3m 1 O' 

2m 

5' 

1 m 

Om O' 
77 m 78 79 80 81 82 83 84 85 86 87 88 89 90 91 m 

Comments: 



Reviewer: Surveyors: 

Date: Date: -
300' 310' 320' 330' 340' 350' 

5m Sheet Summary 

15' 

4m 

3m 10' 

2m 

5' 
1m 

Om O' 
92 m 93 94 95 96 97 98 99 100 101 102 103 104 105 106 m 

Comments: 

350' 360' 370' 380' 390' 400' 
5m 

15' 

4m 

> 
-0 
"O 

3m 1 O' n 
::::l 
e: 
X 

► 2m 
...... 5' ...... 
...... 1 m 

Om O' 
107 m 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 m 

Comments: 



Reviewer: Surveyors: Pavement Temp: 

Date: Date: After 

400' 410' 420' 430' 440' 450' 
Sheet Summary 5m 

15' 
..... ..... 4m 
N 

> 
-0 
-0 3m 10' 
(b 

0 
C. 
><' 2m > 

5' 

1 m 

Om O' 
122 m 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 m 

Comments: 

450' 460' 470' 480' 490' 500' 
5m 

15' 

4m 

3m 10' 

2m 

5' 

1m 

Om O' 
138 m 139 140 141 142 143 144 145 146 147 148 149 150 151 152 m 

Comments: 



Revised Dec 1992 ; Jan 1999; Feb 2002 

SHEET 1 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP SECTION ID 

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES 

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) I I 

SURVEYORS : PHOTOS , VIDEO, OR BOTH WITH SURVEY(P,V,B) 
PAVEMENT SURFACE TEMP - BEFORE _ _ __ iC; AFTER IC 

DISTRESS TYPE 

CRACKING 

1 . 

2 . 

3 . 

FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
( SQUARE METERS) 

EDGE CRACKING (METERS) 

4 . LONGITUDINAL CRACKING 

4a.Wheelpath (Meters) 
Length Sealed (Meters ) 

5. 

4b . Non - Wheelpath (Meters ) 
Length Sealed (Meters) 

REFLECTION CRACKING AT JOINTS 

6. TRANSVERSE CRACKING 
Number of Cracks 

Length (Meters) 
Le ngth Sealed 

PATCHING AND POTHOLES 

7. 

8. 

PATCH/ PATCH DETERIORATION 
(Number) 
(Square Meters) 

POTHOLES 
(Number) 
( Square Meters) 

LOW 

SEVERITY LEVEL 

MODERATE 

Not Recorded 

Appen<lixA 113 

HIGH 



Revised Apr i l 23 , 1 993; September 1998 ; June 1999 

SHEET 2 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP I D 

DATE OF DISTRESS SURVEY(MONTH/DAY/YEAR) 

SURVEYORS : 

I 

DISTRESS SURVEY FOR PAVEMENTS WI TH ASPHALT CONCRETE SURFACES 
(CONTINUED) 

SEVERITY LEVEL 

I 

DISTRESS TYPE - - LOW - - - - - - - - - - MODERATE HIGH 

SURFACE DEFORMATION 

9 . RUTTING - REFER TO SHEET 3 FOR SPS - 3 FOR FORM Sl SEE DIPSTICK MANUAL 

10 . SHOVING 
(Numb er) 
(Square Me ters ) 

SURFACE DEFECTS 

11. 

12 . 

13. 

BLEEDI NG 
(Square Meters) 

POLIS HED AGGREGATE 
(Square Meters ) 

RAVELING 
(Square Me ters ) 

MISCELLANEOUS DISTRESSES 

14 . LANE- TO- SHOULDER DROPOFF - NOT RECORDED 

1 5 . WATER BLEEDING AND PUMPING 
(Number) 
Length of Affected Pavement 
(Meters) 

16 . OTHER (Describe) 
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9 . 

14 . 

Revised May 29, 1992 : September 1998 

SHEET 3 

DI STRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP ID 

DATE OF DISTRESS SURVEY(MONTH/DAY/YEAR) 

SURVEYORS : 

I 

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES 
(CONTINUED) 

I 

RUTTING (FOR SPS - 3 SURVEYS) 

Point 
No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

INNER WHEEL PATH 
Point 

Distance' 
(Mete rs) 

0 . 0 
15 . 25 
30 . 5 
45 . 75 
61 . 0 
76.25 
91 .5 

106 . 75 
122.0 
137 . 25 
152 . 5 

Rut Depth 
(mm) 

Poin t 
No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

OUTER WHEEL PATH 
Point 

Distance' 
(Meters ) 

0 . 0 
15 . 25 
30 . 5 
45 . 75 
61 . 0 
76.25 
91. 5 

106.75 
122 . 0 
137 . 25 
152 . 5 

Rut Depth 
(mm) 

LANE - TO-SHOULDER DROPOFF Not Recorded 

Note 1 : "Po int Di s tance" is the distance in me t ers for the start of the 
test section to the point where the measurement was made . The 
values shown a re approxi ma te Sl equivalents of the 50 f t spacing 
used in previous surveys . 
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Revised May 29, 1992 ; September 1998 

STATE CODE 
SHEET 4 

DISTRESS SURVEY 

LTPP PROGRAM 
SHRP SECTION ID 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

DATE OF DISTRESS SURVEY (MONTH/ DAY/YEAR) 
SURVEYORS : 
PAVEMENT SURFACE TEMP - BEFORE °C ; AFTER 
PHOTOS, VIDEO, OR BOTH WITH SURVEY-(~V-:--i3 ) 

DISTRESS TYPE 

CRACKING 
1 . CORNER BREAKS (Number) 

2 . 

3 . 

4. 

DURABILITY "D" CRACKING 
(Number of Affected Slabs) 

AREA AFFECTED 
( Square Meters ) 

LONGITUDINAL CRACKING 
(Meters) 
Length Sealed 
(Meters) 

TRANSVERSE CRACKING 
(Number of Cracks) 
(Meters) 

Length Sealed 
(Meters} 

JOINT DEFICIENCIES 

Sa. TRANSVERSE JOINT SEAL DAMAGE 
Sealed (Y, N) 
If "Y" Number of Join ts 

Sb. LONGITUDINAL JOINT SEAL DAMAGE 

LOW 

oc 

SEVERITY LEVEL 

MODERATE 

I 

Number of Longitudinal Joints that have been sealed (0, 1, or 2) 
Le ngth of Damaged Sealant (Meters ) 

6 . 

7 . 

SPALLING OF LONGITUDINAL JOINTS 
(Meters) 

SPALLING OF TRANSVERSE JOINTS 
Number of Affected Joints 
Length Spalled (Meters) 
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Revised May 29 , 1992; September 1998 

SHEET 5 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP SECTION ID 

DATE OF DISTRESS SURVEY (MONTH/ DAY/ YEAR) 

SURVEYORS : 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

DISTRESS TYPE 

SURFACE DEFORMATION 

8a . MAP CRACKING (Number) 
(Square Meters) 

Sb . 

9 . 

1 0 . 

SCALING (Number) 
( Square Meters) 

POLISHED AGGREGATE 
( Square Meters) 

POPOUTS Not Recorded 

MISCELLANEOUS DISTRESSES 

11. BLOWUPS (Number) 

LOW 

SEVERITY LEVEL 

MODERATE 

12. 

13 . 

1 4 . 

15 . 

FAULTING OF TRANSVERSE JO I NTS AND CRACKS REFER TO SHEET 6 

LANE - TO- SHOULDER DROP-OFF 

LANE -TO- SHOULDER SEPARATION 

PATCH/ PATCH DETRIORATION 
Flexible 

(Number) 
( Square Meters ) 

Rig i d 
(Number) 
(Square Meters) 

16 . WATER BLEED ING AND PUMPI NG 
(Number of occurrences ) 
Length Affected 
(Meters) 

17 . OTHER (Descr i be) 

REFER TO SHEET 7 

REFER TO SHEET 7 

Appendix A I I 7 

I I 

HIGH 



Revised Apr i l 23 , 1993; Sept ember 1998; June 1999 

SHEET 6 

DI STRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP SECTION ID 

DATE OF DISTRESS SURVEY (MONTH/ DAY/ YEAR) 
SURVEYORS : 

I I 

FAULTMETER NO . 

DISTRESS SURVEY FOR PAVEMENTS WI TH J OINTED 
PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

12 . FAULTING OF TRANSVERSE JOINTS AND CRACKS 

Point · 
Distance 
(Meters) 

Note 1 . 

Note 2 . 

J 
I 
C 

Faulting', mm 
0 . 3m 0 . 75m 

Point ' 
Di stance 
(Meters ) 

J 
I 
C 

Faul ting', mm 
0 . 3m 0.75m 

Point Distance is from the start from the test sect ion to the 
measurement location . 

If the a pproach s l ab is h i gher than the d e parture slab , fault ing i s 
recorded as positive ( + or O) ; if the approach slab is lower, record 
faulting as nega tive ( - ) and t he minus sign must be u sed . 
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Revised May 29 , 1992 

STATE CODE 

SHEET 7 

DI STRESS SURVEY 

LTPP PROGRAM SHRP SECTION ID 

DATE OF DI STRESS SURVEY (MONTH/ DAY/ YEAR) 
SURVEYORS : 

I I 

FAULTMETER NO . 

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED 
PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

13.LANE - TO- SHOULDER DROP-OFF 

14.LANE-TO - SHOULDER SEPARATION 

Point No . 

1 . 

2 . 

3 . 

4 . 

5 . 

6. 

7 . 

8 . 

9 . 

10 . 

11 . 

Note 1 . 

Note 2 . 

Po int ' 
Distance 
(Meters) 

0 . 0 

15 . 25 

30 . 5 

45 . 75 

61. 0 

76 . 25 

91 . 5 

106 .7 5 

122 . 0 

137 . 25 

152 . 5 

Lane-to-shoulder 
Dropoff (mm) 

2 
Lane - to - shoul der 

Sep a r a tion (mm) 

Well 
Sealed 
(Y/N) 

Point Di stance is from the start of the test section to t he 
measurement location . The values shown are Sl equi valents of the 5 0ft 
spacing used in previous surveys . 

I f heav e of the shoulder occurs (upward move ment) , record as a 
negat i ve ( - ) value . Do not record ( + ) signs, positive values are 
assumed . 
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Revised December 30, 1992; September 1998 

SHEET 8 

DISTRESS SURVEY 

LTPP PROGRAM 

STATE CODE 

SHRP SECTION ID 

DISTRESS SURVEY FOR PAVEMENTS WITH CONTINUOUSLY 
REINFORCED PORTLAND CEMENT CONCRETE SURFACES 

DATE OF DI STRESS SURVEY (MONTH/DAY/YEAR) I 

SURVEYORS: 
PAVEMENT SURFACE TEMP - BEFORE 

PHOTOS ,VIDEO,OR BOTH WITH SURVEY (P ,V,B) 
~C; AFTER 

DISTRESS TYPE 

CRACKING 

1 . DURABILITY "D"CRACKING 
(No. of affected Trans Cracks) 
(Square Meter s) 

2 . LONGITUDINAL CRACKI NG 
(Meters) 
Length Wel l Sealed 
(Met ers) 

3. TRANSVERSE CRACKING 
(Total Number of Cr acks) 
(Number of Cr acks) 
(Me ters) 

SURFACE DEFECTS 

4a . MAP CRACKING (Number) 
(Square Meters) 

4b. 

5 . 

6. 

SCALING (Number) 
(Square Meters) 

POLISHED AGGREGATE 
(Square Meters ) 

POPOUTS Not Recorded 
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LOW 

--

--

SEVERITY LEVEL 

MODERATE 

--

--

--

- -

I 

HIGH 

- -

--

- -

--



Revised May 29, 1992 

STATE CODE 

SHEET 9 

DISTRESS SURVEY 

LTPP PROGRAM SHRP SECTION ID 

DATE OF DISTRSS SURVEY (MONTH/ DAY/ YEAR) 
SURVEYORS: 

DISTRESS SURVEY FOR PAVEMENTS WITH CONTINUOUS LY 
REINFORCED PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

DISTRESS TYPE 

MISCELLANEOUS DISTRESSES 

7. BLOWUPS (Number) 

8 . TRANSVERSE CONSTRUCTION JOINT 
DETERIORATION (Number ) 

LOW 

9. LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 10 

SEVERI TY LEVEL 

MODERATE 

1 0. LANE - TO - SHOULDER SEPARATION - REFER TO SHEET 10 

11 . PATCH/ PATCH DETERIORATION 
Flexible 
(Number) 
( Square Meters ) 
Rigid 
(Number) 
(Square Me ters } 

12 . PUNCHOUTS (Number) 

13 . SPALLING OF LONGITUDINAL 
JOI NT (Meters) 

14 . WATER BLEEDING AND PUMP I NG 
(Number of Occurrences) 
Length Affec t e d 
(Meters) 

15 . LONGITUDI NAL JOINT SEAL DAMAGE 

I 

Number o f Longitudina l Joints that have been seale d (0 , 1, or 2) 
I f Sealed Le ngth w/ Damaged Sealant (Meters) 

I 

HIGH 

16 . OTHER (Describe)----------------------- ---------
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Revised May 29 , 1992 

STATE CODE 

SHEET 10 

DISTRESS SURVEY 

LTPP PROGRAM SHRP SECTION ID 

DATE OF DISTRESS SURVEY (MONTH/ DAY/ YEAR) 
SURVEYORS : 

DISTRESS SURVEY FOR PAVEMENTS WITH CONTINUOUSLY 
REINFORCED PORTLAND CEMENT CONCRETE SURFACES 

(CONTINUED) 

I I 

9 . LANE-TO-SHOULDER DROPOFF 

10 . LANE-TO- SHOULDER SEPARATION 

Point No . 

1. 

2 . 

3 . 

4 . 

5. 

6. 

7 . 

8 . 

9 . 

10 . 

11 . 

Note 1 . 

Note 2 . 

Point1 
Di s tance 
(Meters) 

0 . 0 

15 . 25 

30 . 5 

45 . 75 

61. 0 

76.25 

91 . 5 

106 . 75 

122.0 

137 . 25 

152.5 

Lane- to- Shoulder· 
Dropoff (mm) 

Lane - to- Shoulder 
Separation (mm) 

Well 
Sealed 
(Y/N) 

Point Distance i s from the start of the test section to the 
measurement location . The values shown are S l equivalents of the 50 
ft spacing used in previous surveys . 

If heave of the shoulder occurs (upward movement) , record as a 
negative (-) value. Do not record (+) sign , positive values are 
assumed . 
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References / 127 
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124 

INTRODUCTION 
Measurement of Faulting in the LTPP Program 

Thi:-, 111anual i~ intended for use b y the FHWA-ITPP l{egion~tl Coordination 

OfficL' personnel and others responsible for using the faultmeter to measure 
JCI, fau lting. and for 111easuring lane-to-shoulder dropoff on Ll'PI, p:wement 

lest sites. 

The change in joint faulting and l,ine-to-shoulder dropolT ,v ilh time are imponam 
indic tto rs of pavement rerfo rmance. The digital fau lrmercrs will be used to 
collect this data. I t is the respons ibility of each regional coordination office 

contractor to sto re, mainta in. and opera te their faullllleter for faulting and 

lane-to-shoulder droroff data collection . 

The Georgia Digital Faultmcter 

The electronic digit:tl foultmeter ,vas designed Lo simrl i fy measuring concrete 
joint fa ulting. This meter was ck:signed, developed and bui lt by the Georgia 
fJepartment of T ransportatio n Office of .r>.1:lterials and l{esearch rersonncl1• The 
faultmeter is ve1y light and easy to use. T he unit, shown in figure J. ,veighs 

approximately 3.2 kg and surrlies a digital readou t ,vi th the push of a hurron 

located o n the carrying handle. It reads out d irectly in m il limeters (e.g .. a 
d igital readout of "6 .. ind icates 6 111111 of fau lting) and shows whether the reading 

is posit ive or negative. The uniL reads out in l second and freezes the reading 
in disrlay so that it can he removed from the road before re:1ding for saf'er 

o peration. The legs of the faultmeter"s base are sel on the slab in the direction 
o f traffic on tile '" leave side·· of the joint. The 111e;1suring probe contacts the slah 

o n the approach . Movement o f this p robe is transmi tted to a Linear Variance 
Displacement Transducer to measure joint fault ing. The joint must be centered 

between the gu idelines shown o n the side of the meter. 

Any sbb tha t is lower on the leave side o f the joint 'Nill register :is a positive 
fau lting number. ff the slab leaving the jo int is h igher, the meter gives a 

negative reading. 

T he amount o f time ir takes to complete the fault ing survey of ,1 LTPP rest sec­
tion depends on the number o f jo ints ,incl cr:icks encountered. and on the 
amount of time needed to measure and record the location o f each joint :111d 
crack. Generally. it should Lake less th an jO m inutes to measure and record 

fau lting and lane-to-shoulc.kr dropoff o n a 150-m test sect ion using th is device. 

The Mechanical Faultmeter 

The mechanical faultmeter was designed as a backup to the Georgia Faullmeter. It 

is not intended for use as a prima,y measuring device for fau lting. The 111echanic;d 
faultmeter has the s:1me ·'fooqxint'' as the Georgia Faultmerer and should he used 
in a simil:ir m:rnner. It has a dial indica tor instead of the Georgia F:1ult rneter"s 
electronic digital readout. The mechanical faultmeter also does not take 
negative faulting readings, and must be reversed to read negative faulting. 

OPERATING THE FAULTMETER 
T his sect ion gives step-by-step oper;iting inst ructions. The Georgia Faultmeter 
has several uniq ue features. \Yhich ha,·e been added to simpli fy operations. 
increase range of measurement to 22 111 111. and increase re:1ch to ·100 111rn Lo 

:11low for sranning spalls and L' xcess jo int m:1te rial on the slab surf'ace. 



Use the r ig ht hand when test ing the outside bne. This allmvs the operator to 
st:-rncl s:1 fely o n the shoukk:r. fac ing traffic. whi le mak ing rhe test. There is an 

arrow on the meter shO\\·ing traffic d irection . Set the meter on Li te leave side of 
the jo int. A prohe contacts the sl:1h o n the ;ippro:1ch side. T he jo int m ust he 
centered approximately between the two 11urks on each side of the meter. 

As indicated in Chapter 5 of the Data Coff<!Clio11 G'11ide2 . faulting of transverse 
joints and cracks i;, measured as the d ifference in elev:1tion co the nearest l 
mm het\\·een the pavement surface on either side of :1 

trans\·erse joint o r crack. In c Ises of a w idened lane. 

measure 0.5 m fro m the edge of the sl:1h :ind 0.75 m from 

the outside edge of th e lane edge str ipe. \\i'l1en ~1no111alies 
such ~ts p atching. sp:tlli ng, and corner breaks arc 
encountered. the fault111eLer sho u ld he offset to avoid 
including such :tnomalies in the readings. The maximum 

o ffset is 0 .3 m. A null va lue ("N") should be recorded and 
entered into the database vvlten the su rveyor is un:1hle to 
t:1ke :1 me:Isu rernent due to an anom aly. 

Three I11easurernents :1 re m:1de at each locatio n . The 
representative value of the readings is recorded to the 
nearest millimeter. MeIsurements arc taken al cveIy jo int 

and crack. This data is to he recorded o n d istress survey 
sheet 6. 'fhe d istance from the start of the rest section to 
the point w here the me:tsurement i;, taken is :tlso recorded . 
This d istance is oht ainecl w ith a nwtric upe measure. 

Fault ing is assumed to he posi ti\'c. Therefore. the space to 

Lite left of the entiy of m easured fault ing is to he f il led with 
a negative sign w lten necess:iry. If the approach slab is 
higher than the departure slah. no posi t ive sign is to he 

entered. If the approach slab is lo vvcr, a ncgaLive sign is 
entered. The readings recorclecl on the fau ltmeter arc 

reported in m illimeters on sheet 6. Faulting 111e:1sure111ems 
and sheet 6 arc ro he completed at th e beginning of t ile 
d istress su n ·cy. Po in t d istance measurements entered on 
sheer 6 for joints and transverse cracks shoulcl he 

consistelll lietwccn surveys of the same test section lo an 

FIGURE B1 
The Georgia 
Faultmeter in Use 

accuracy of less titan 0. 'S 111. Ev:tluate p o int d istance differences for previous 
measuremen ts of 2'. 0.5 111 w ith a metric tape measure. "O TL The precise start 
po in t of surveys 111ust he identified clearly in the field. 

Lane-to-shouklcr d ropoff is measured :1s the clilference in elevatio n Lo t ltc 
nearest l 111111 herween tht 1x1,·ement surface and the ad jacent shoulder su r face. 

Measurements arc taken at rhe beginning of the test section and at '15.25 111 
in tervals (a total of 11 measuremerns) at Lite lane/ shoulder inter f::ice o r jo int. 
Lane-to-shoulder dropoff typically occurs \Yhen the outside shou lder settles. 
Ho w ever, heave o f the shoulder may occur clue to frost action o r swell ing soil. 
ff heave of the shoulder is present, record i t as a negative value. At each po int 
where th ere is no lane-to -shoulder d ropoff, enter ·'o.•· This data should he 
entered again on .JCP data sheet 7 and C:HCI, cb t:1 sheer 10. 

The d istance from the center of the measuring prohe to the edge of the base·s 
forward foot is 100 mm to allow easy placement on the joint, and for more 
overhang. ro measure shoulder dropoff. In add ition. rhe h:1se feet are 50 m m 

long, to bridge any h <1 cl crack or low spot in the pavcrnent. The faultmeters Appendix B 
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will read up to 22 m m. D i ff°L'rent ial elev:nions greate r Ilian 22 nun ,, i ll st i ll 
need to he measured using the machined spacer block supplied with thl' 

fa t I I I111eI er. 

Thl' operational procedu res for the mechanical fau l1111etcr arc the same as for 
the Georgia ~·,1ultmeIer. wit It the exception of taking negative fau lting readings. 
The mechanical faulcmecer must be reversed to record negative readings and 

lane-to-sho ulder dro po ff. 

CALIBRATION 
Surveyors m ust ensure th;tt they h;1ve a work ing fa t1ltrneter with fully ch arged 

batteries prio r to beginning a su rvey on :1 test sect ion. A lthough the meter is 
very stable, ir should he check ed at the beginning and encl of eveIy use ro 

assure correct readings. Calibrat ion is checked hy setting the meter on the 
calibration stand, v.1h ich has heen provided w ith the faultmeter. Align the front 
end of the fau luneter with the me;1suring probe on the 9-m m cal ibration b lock. 

In this position. ;1 reading o f 9 mm shou ld he obtained . Then al ign the meter 
should w ith the nwasuring probe o ff Lite 9-mm calib ra tion block . In this 

position , read ing of O rnrn sho uld be obtain ed . 

As long as the ··o-· and ·y· readi ngs :i re oht:1ined, the unit is working pro perly. 
If not. ;li ign the meter w ith the measuring probe off the 9-mm c:tl ihr,1tio n 
block . In this posi tion. if a reading of O mm is nor ohr:1ined, reset the ··O" ,vi tlt 
the ··o·· button and check the calibration again. Fk sure lo check for any 

electron ic m:tl funcrio n before cl1ecking the calibration. Weak lx ttteries c1n :tlso 
ca use an erroneous reading. 

raultmeters that do nor rx1ss the cal ibration checks, or ca nnot be "zeroect·· or 
h:1vc other maintenance problems, should be returned to FHWA's LTPP lea111 

d istress coordinato r for repair. 

The calibr:ition checks are the same fur the mechanical faultmeter. "Zero" 

adjustments can be made to the mechan ica l fau lrmeter w ith a o ne-eighth-inch 
alien w rench by adjusting the d ial indicator lteighl w ith the set screw aclj:icenr 

10 the d ial indicator. Care m ust be taken during adjustment to ensure that the 
measuring rod moves freely. 

MAINTENANCE 
The only maintenance normally required for the fau ltmete r is the rou tine 

recharging of the batteries. When the b atteries no longer hold a charge. they 
should be rep laced. The meter should be sent to FllWAs LTP P rea m for 

repai rs, maintenance. and battery replacement. 

T he mechanical faultmeter requ ires no srecial maintenance. 

If the measuring rod does not move freely , the readings ,;,.·ill be in error. This 

should not he a problem. as the rod is made o f stainless steel :ind will no t rust. 

ff the rod becomes coated with road f ilm and d ust. clean it with a damp cloth. 
Do not clean w ith penetrating o il or any products that wil l le,1ve an oily 
residue. :1s this ,,·ill cause d ust to adhere to the rod. I f the rod '"dicks·· when the 
meter is li fted from the pavement. this is a good indication that it is slid ing freely. 
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PROFILE MEASUREMENTS USING 
THE FACE DIPSTICK® 

C.1 INTRODUCTION 
T he Face Com pany Dipstick is a manually operated device tint collects 
precision profile measurements at rates gre:ller than tr:1d itional rod :ind level 
survey procedures. H owever, tile profi le o l>tained fro111 Dipst ick 111Gtsure11 1enls 

111ay have a shift from the true p rofile because of systematic cumu lat ive errors 

in the Dipstick readings. The bocly of the l)ipstick houses an inclinometer 
(pendulum), l iquid nystal cl ispl:1y r:1nels, :incl :1 h:111ery for rower s11pi, ly. T ile 

Dii,stick sensor is mounted in such a way that its axis :tnd line passing through 

fooLi,ad contact points are coplanar. The sensor becomes unbalanced as rhe 
D ipstick is p ivoted fro m one leg ro the other as it is moved clown the pavement , 
c 1using the d isplay to heco111e hbnk. After the sensor achieves equil ibrium , the 
difference in elevation between the two points is d isplayed. S,vivel footp:icls 
with a diameter o f 52 mm should hl' LJ.~C:'d for :tl l measurements. 

r:ach I.TPJJ Regional Support Cont ranor ( RSC) has t,, o Dipsticks: a manual 
Dipstick (.\'lode! l ~00) and an au to mated Dipst ick (Model 2000). Bo th tlwsc 

Dipsticks d ispl:ty d:tra in m ill imeters. The spacing between the two feet of tlw 
l )ipstick is 50~ mm for both models. \Vhen tile auto mated Dipstick i,~ used for 
data collection. it should be used in manual mode. with data recorded 

manually. 

IJrofile me:tsurements on General Pavernent Studies (G l'S) and SI'S sites that 
cannot he obtained using the LTPP profiler should he nlmplcted usi ng t ile 
f)ipstick. Decisions with respect to the need for Dipstick measu n.:ments at 
these test sect ions sho uld b e made on a c1se-hy-c1se h:tsis hy re.~ponsihle 

RSC 1wrsonnel. 

C.2 OPERATIONAL GUIDELINES 
C.2.1 General Procedure s 

Dipstick measurcmenrs are to he tah·n hy 1w rsonnel who have been tr:1ined in 
using rhe device and :tre f:1mili:1r wirh the procedures described in t lt is 111anu:d. 

Data col lect ion using the Dipstick is a two-person o peration. \Yith one person 
operating the Dipstick and che other person record ing the d:1t:1. H owever, ;1 
single person can collect the cl:11:1 if th:n person uses a voice activated t:1pe 

recorder to rccorc.1 t lie reac.lings. 

Tile RSC 111u,,t coordinate detailed schec.luling and traffic control at test sites. 

Traffic control at tl'St sitL'S w il l he provided h y either the St :1tc hig'1"·:1y agency 
(in the I Jn itecl States) or Provincial highway agency ( in Canada). Layout of site 
shou ld not beg in until all appl icable traffic control equipment is in p laCL'. 

C.2.2 LTPP Procedures 

Record Maintenance: The operator is responsib le for fo rwarding al l data 
collected d uring test ing (see forms at the end of this appendix). In :1clclit ion. 

the operator m ust fonYarcl o ther records related to Dii,stick operation , ,-vhicl1 
are descrihecl in section C.6, to the RSC. 



Equipment Repairs: RSCs are respo nsible for e nsuring that LTPP-owned 
equipment is properly maintained. Decisions required for prope r maintenance 
and repair should be made based on testing schedule and expedited as 
necessary to prevent test ing disnq,tions. 

Accidents: In the event of an accident. inform the RSC of rhe incident as soon as 
possible after the mishap. and provide details of the event in writing to the l{SC. 

C.3 FIELD TESTING 
C.3.1 General Background 

The fol lowing sequence of field work tasks and require me nts provides an 
overall perspective of the typical work clay al a Lest section. 

Task 1: 

Task 2: 

Task 3: 

Task 4: 

Personnel Coordination 

a: l)ipstick crew (operator and recorde r) 

I>: Traffic control crew suppl ied by Stale liigliway agency or rr~illic 
control contractor working for the State agency (as recommended 
by State highway agency or Provincial highway agency) 

c: Othe r LTPP, State DOT, and RSC personnel (they are observe rs 
and arc not requ ired to he present) 

Site Inspection 

a: Assess general pavement condit ion (within test section limits) 

I>: Identify wheel paths 

Dipstick Measurements 

a: Mark wheel paths 

h: Perform operational checks o n Dipstick 

c: Obta in Dipstick measure ments 

d: Ensure quality control 

Complete forms DS-1 through DS-7 for longitudinal profile meas­
ure me nts. Com plete form DS-8 for transverse profile measurements. 
These forms a re included at the encl of this appendix. 

When arriving at a s ite, the operator should plan activities carefully to ensure 
the most efficient use of time. While many activities can he accomplished o nly 
by the operator and/ o r recorder, it may be necessa1y to enlist o ther personnel 
at the site to mark wheel paths. In general, the RSC should make arrangements 
for this assistance in advance. 

Tf a manual distress survey also is performed at rhe s ite , traffic control typically 
should he available for 6 to 8 hours. This should provide adequate time for 
Dipstick measurements in both wheel paths, as well as for the manual distress 
survey to be completed. Experienced Dipstick ope ra tors can obtain approximately 
500 readings/ hour. 
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Colk:cting profile d<1ta is the o perator's primary responsibility. To ensure that data 
collected in the four L TPP regions are identical in format, certa in guidelines 
a nd standards have been established for data acquisition and h,1mll ing. 

C.3.2 Site Inspection and Layout-Longitudinal Profile Measurements 

The pave me nt must Ix: clear of ice, snow. and puddles o f water before profile 
measurements can be taken v.,ith the Dipstick. as such conditions ca n affect 
profile measurements. Pools of water can damage e lectronics in the Dipstick 
and m ust be avoided . e ither through adjusting profil ing trip schedules, or by 
delaying actual measurements until acceptable conditions exisr. 

The longitudinal Dipst ick measurement procedure consists o f performing an 
e levation survey in each wheel path <1nd using transverse measurements at the 
section ends to form a closed loop. As illustrated in figure Cl. measurements 
start at Station 0+00 in the right wheel path a nd proceed in the direction of 
traffic toward the end o f the section . At the end of the section, transverse 
measurements are made to the e nd point of the sUivey line in the left wheel 
path. A 0.61 m diameter closure circle around th is po int is used to close 
transverse measurements on this start location for measurements in the left 
wheel path. Longitudinal measuremcnLs then are performed in the left wheel 
path back to St;:1tion 0+00. Transverse measure me nts and a closure circle close 
the su1vey o n the starring po int. Th is proced ure is designed for a l 52.4 m test 
section; however. the concept can he applied to test sections of any length. 

To begin Dipstick measurements, clean both wheel paths of loose stones a nd 
debris to prevent Dipstick footpad slippage d uring measure me nts. The first step 
in the site layout is to locate the whee l paths: each wheel path is located at a 
d istance o f 0.826 m from the center of the travel lane. Use the fo llmving 
procedure to locate the cente r of the travel lane: 

Case I: 

Case II : 

Case Ill: 

Where w heel paths are easily identified, the midway point 
between two wheel paths should be used JS the lane center. 

If wheel paths arc noL clearly identifiable, hut two lane edges are 
we ll-defined, the center of the trnvel lane is considered to be 
midway be tween the t\:vo lane edges. 

Where wheel paths are not appa re nt a nd o nly one lane edge Gi n 
be d ist inguishec.l dearly, establish the lane cente r at 1.83 rn from 
that edge. 

Afrer the center o f the travel l~rne has been identified, use the following 
procedure to layout the site: 

1. Ide ntify the location of r,vo longiruclinal elevation su1vey lines 0.826 111 

fro m center of lane. Mark these locations at inte,vals equal ro the le ngth of 
the chalk line used for marking. Use the cha lk line to mark a straight line 
between previously established points . The ··start·· should be located so that 
the hack edge of the Dipstick footpad is located imme(kttely adjacent to the 
leave edge of the white stripe at the beginning of the monitoring ponion 
o f the test section. rr this location is nor marked with a stripe, establish the 
start location at Station 0+00. Using a tape measure (measuring wheels are 
not acceptable). ca refully measure length of each longitudinal e levation 
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Longitudinal Profile Measurement with f>ipstick---Site Layout and 
Measurement Procedure 

survey line to establ ish end points at 152.4 m (or at specified length for 
test sections that are not 152.1 m long) fro m the previously established 
start location. /\11 accurate measure ment of this length is requ ired, because 
it is used as a quality control check on the measurement process. 

2. At Station 0+00, use a chalk line Lo mark a transve rse line connecting the 
end points of the two lo ngitudinal elevation survey lines. In right wheel 
path, mark a 0.61 rn-diameter circle centered on the first measurement poinl. 
This closure circle w ill be used to complete the e levation su rvey loop. 

3. At the e nd roinr marks placed at Station 152.4 m, or at the end of the test 
section, use a chalk line LO mark a transverse line connecting the encl 
roints of the lo ngitudinal e le vatio n survey lines. Mark a 0.61 111 dia mete r 
circle cente red o n the rneasure rne nt point located in the le ft wheel path 
ar this locatio n. This closure ci rcle will be used 10 com rle te the elevation 
survey loop. 

4. On the data collection sheet or field note book, note the method used to 
establish the lane center location and any discrepanc ies betw een painted 
and measured section e nd locations. This informatio n will help collect 
consiste nt data in future profile measure me nts at that section. 
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C.3.3 Dipstick Operation for Longitudinal Profile Measureme nts 

C.3.3.1 Pre-operational Checks on Dipstick 
Checks to he rx:rfon11ed on the Dipstick before testing are descrilx:d in th is secLion. 

1. Check condition of footpads and repbce. if necessary. with the extra set in 
the Dipstick case. Clean and lubricate ball and socket joints on the footpads 
to insu re smooth pivoting of instrument. When joinr is d irty. pivoting 
becomes difficult. and the footp;;id can slip. A ckaning agent such as 
\VD-40 o r a light o il for lubrication will work for the ball and socket joint. 

2. It us ing Model 1500 Dipstick. install a fresh set of rechargeable halleries 
in the instrument and securely close battery compartment. The batteries in 
th is unit have to he taken out in order to recharge them. The Model 2000 
Dipstick is equirped with rechargeable batteries that can be charged while 
the batte ries are still v-:ithin the unit. If the batteries have not been charged 
overnight. instal l ;1 fresh set o f rechargeable batteries in the instrumenr ,111d 
secure ly close battery companment. Batteries in e ithe r of these units should 
he changed after 4 hours of us;ige to insure continuity of measurements. The 
Model 1500 Dipstick is r mvered with 9-volt batteries. ,vhi le the Model 2000 
Dipstick is pm-vered with AA-size batteries. An extra set of rechargeable 
l>alleries should be kept available for each of these units. 

3. Check :ind if necessary. tighten Lhe handle on the instrument. 

4 . Perform zero check and calibration check, described below. According Lo 
Lite manufacturer, a calihr,1t io n check is needed only if adjustments were 
required duri ng the zero check. flowever. for LTPP-related measurements . 
l>otlt the zero and cal ibration checks :ire requ ired when data collectio n 
begins. The Dipstick should be fully assembled, turned on , and ,dlowecl to 
warm up fo r several minutes before performing these two checks. 

Manual Dipstick (Model 1500) 
Zero Ch eck (Model 1500) 
Form DS-7 should he comrlcLed when this rest is conducted. Th is test pe rforms 
a zero verification. Perform the test on a smooth, dean locaLion where the 
instrument can be positioned properly (the Dipstick carrying case or ;i tlat 
bo;i rcl wi ll suffice). After positioning the Dipstick, draw two circles around the 
footpads and note the reading on the d isplay at the switch e ncl (reading = lU) . 
Then rotate the instrument 180° and place the footpads on the t\vo circles th;n 
were d rawn earl ier: note the reading obtained at the switch end (reading = R2) . 
Tf readings from the two placements (IU and H2) add up Lo w iLhin +0.1 mm. 
the Dipstick has passed the 7.ero check. If they do not fall within these limits. 
zero adjustment is necessary. The zero adjustment should be performed using 
the fol lowing rrocedure: 

1. Obtain average of two Dipstick readings; e = 0.5 (Rl + R2) . 

2. Subtract average value from R2 reading to obtain R2o: 1{2o = H2 - e. 

3. Loosen the set screw with the Dipstick still in R2 reading positio n, and 
adjust stare/ e nd pin up o r clown so that the display reads R2o. 

4. Tighten set screw. rotate the Dipstick back to Rl reading posi tion, and read 
d isplay at swiLch encl (reading = IUo). 



5. C: licck Lo rnakc sure Llic addition of R lo and R2o readings a re wi thin 
to lerance; if not, repeat adjustment proced ure until the two readings arc 
within tolera nce. 

This is rhe only adjustment the operator is a llowed to ma ke o n the Dipstick. 

Calibration Check (Model 1500) 
Dipstick calibration is fixed d uring manufacturing and cannot be altered by the 
user. The user can verify calibrat ion against a standard calibration block that is 
provided with the Dipstick. After zero check a nd adjustme nts are performed. 
device calibratio n m ust he checked. Form DS-7 sho uld he comple ted w hen 
th is test is conducted. To check calibration, note the Dipstick reading an<..l place 
the 3.2 mm c il ihration block unde r one o f the Dipstick footpads. The reading 
d isr,laycd, minus .J.2, sho uld be ·within +0.1 mm of the rrevious reading. If this 
to lerance is not obtained, com plete a LTPP Major Maimcnancc/Rcpair Activity 
He po rr (form DS-10 at the e ncl of this appendix) and contact the manufacturer 
th rough the RSC office ro repa ir the Dipstick. 

Automated Dipstick (Model 2000) 
Zero Check (Model 2000) 
This check should be performed on a smooth, clean and stable location (carrying 
case for the Dipstick o r a fl :H board \v iii suffice) where the instrument can be 
properly positioned. Draw circles aroun<..1 the rwo footpads and depress the CAL 
button once. Then rotate the instrument 180° and place the two footpads in the 
circles drawn earlie r. De press the CAL b utton once again. The display \viii nash 
"CAL'' three times. afte r which the error is automatically stripped out of the 
re:idings. :-Jote the read ing at the switch e nd of Dir,stick. Rotate the Dir srick 
a nd r lace two footpads in the circles, and note the read ing at the switch end. 
If the two readings add ur to w ithin +0.1 mm. the Dipstick has passed the 
zero check. The zero check can be pc rfo rrncd only once. If the check is not 
successful. the Di pstick must be turned off, turned back on, and the zero check 
rc r catcd. A cl1cckmark should be placed on form DS-7 at the :ippropriate location 
to indicate that the zero check was pe rformed . 

Calibration Ch eck (Mo de l 2000) 
Fo llow procedure described for the manual Dipstick (Model I 500) to rerform 
th is check . Comple te form DS-7 when this test is conducted. 

C.3.3.2 Longitudinal Profile Measurement 
Complete header information on form DS- 1. Follow these procc<..lurcs Lo collect 
longitudina l profile data using the Dipstick. 

1. To start profile measurement, place the Dirstick o n the marked survey line 
in the right wheel path at Station 0+00, \Vith ·'start" arrow· pointed forward 
in d irection of traffic. 

2. After the reading stabil izes. record it under the right w heel rath column 
on form DS-2 on the row correspond ing to "Read ing Number 1. " Rotate 
the Dipstick clockwise Lo the next measuring point. Afte r the reading 
has stabilized, record it on the next row of form DS-2 labeled "Reading 
!\'umber 2." Rer eat this procedure for the e nt ire length of the test section . 
While measuring, follow these precautions and procedures: 
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(a) Always use ;_i clockwise rot.alion. 

(b) Ho ld the Dipstick handle vertically ,vhen raking measurements. 

(c) l)o not apply lateral pressure to the handle during a measurement. 

(d) Avoid placing the footpad where it rn ighL fall into a wide crack or a 
pothole in the paveniem. If this happens, offset the footpad pbcernent 
so it ,viii rest o n the pavement that is adjacent to the crack or pothole. 

(e) lf for any reason measurements rnusl be slopped, draw circles around 
both footpads, with the ·'start" arrow in the d irectio n of traffic at last 
measurement positio n. When restart ing, return the Di pstick to this 
position and adjust it so that the current measurcmenl agrees with the 
measurcrncnl before swpping. 

(f) If it is not possible to mark the footpad positions before stopping, or to 
reposition the Dirstick successfully in Lhe same posit.ion, then d iscard 
the data and resrart the measurement procedure from the beginning. 

3. After Lhe last measurement in right wheel path at Station 152.4 rn , compare 
the location of the front Dipstick foot ro t.he p re-measured encl point 
location. If the fronl foot is wiLhin 152 mm of the marked encl point 
locaLion, proceed with transverse closure measurements as indicated in 
step 4. If front foot is not within this interval, pe rform the following: 

(a) Draw circles around each fool and note d irection of start arrow. 

(b ) Check dala sheets for skipped or missing measurements. 

(c) If no arparent anomalies arc present in data, remeasure length of 
longitudinal survey line w verify position of e ncl point. If the 
remeasured encl point location is within 152 mm of the Dipstick 's 
fro nt foot, re-mark the Lransverse line at this location and proceed . 
If the encl point is no t within 152 mm of the Dipstick's front fool, 
d iscard data as suspect and restart Lhe survey from Station 0+00. 

4. Afte r location of lasl measurement in right wheel path has been ve rified, 
initiate transverse closu re measurements hy rotating the rear fool of the 
Dipsrick toward Lhe left wheel palh and placing it on the pre-marked 
transverse closure line. Measu re me nts along the transve rse closure line 
should be recorded in the tahle labeled 'Transverse Closure Measurements 
from Right \•;rhecl Path Lo Left \~'heel Path at Station 152.4 m, ·, located at 
the bouom of form DS-G. When the Dipstick reaches the point al which 
the next measureme nt along the transve rse survey line passes the left 
,,,heel path's location , rolale Lhe device so Lhat the footpad rests :it any 
poinl on the closure circle (CC). After recording this measurement in the 
column labeled ··5-cc:· rotate the device so that the footpad rests on top of 
the inte rsection heLwcen the longiLUdinal survey line in the left wheel path 
and Lhe transverse closure line. Record this measurement unde r "CC-T.\XTP." 
This procedure is illustrated in figure Cl. 

5. Begin measurements down Lhc longitudinal su1vey line in rhe left wheel 
path, recording them in the column labeled "LWJJ'" on forms DS-6 through 
DS-2. These measurements wil l he e ntered in reverse order from those in 
the ··HWP'. column. 

6. When the last measure me nt in the left wheel p,1th is made at St.at.ion 0+00, 
verify that the position of the front Dipstick fool is w ithin 152 mm of the 



e nd i,oinl. If nor, follow rrocedures for e nd i,oinr verificaLion rreviously 
discussed for the measurements in right wheel path. If a problem is found 
with a missing o r skipped measurement or final location of Dipstick in left 
wheel path, JiscarJ measurements in the left wheel rath as susrect anJ 
restart the su1vey at the beginning point in the left wheel path. 

7. After veri fying location of the last measurement in rhe lefr wheel path, 
initiate transverse closure measure ments hy rotating the rear foot of the 
Dipstick tO\vard the right wheel path a nd placing it on the pre-marked 
transverse closure line . t'vleasureme nts along the transverse closure line 
should be recorJeJ in the table laheleJ ·'Transverse Closure Measurements 
from Le ft Wheel Path to Right \Vheel Path at Sta tion 0+00," located at the 
honom of fo rm OS-2. When the Dipst ick reaches the po int in which the 
next measurement a long the transverse survey line rasses the right wheel 
path's locatio n. rotate it so that the footpad rests at any po int o n the CC. 
After recording this measure me nt in the column labe led "5-CC." rotate the 
device so that the fooLpad rest.~ on Lhe intersection between the longitudinal 
survey line in the right wheel path and the transverse closu re line . Record 
this measure me nt unde r ·'CC-R\VP. " This procedure is illustrated in figure Cl. 

C.3.3.3. Post-data Collection Check 
After completing the survey. the operat.or m ust conduct the zero and calib ration 
checks. for the 1m nu:i I Dipstick ( Model 1500), obtain readings Rl and R2 as 
described in "zero check" in sect.ion C.3.3.1. Readings from the Lwo p lacements 
(IU and R2) should add up ro ,-v ithin + 0.1 mm to rx1ss the zero check. If the 
addition o f the two readings is o utside these limits. the device has fai led the 
zero check. 

Fo r the automated Dipstick (Model 2000), place the Dipstick on a smooth , 
clean. and stable location (the Dipstick carrying cise o r a fla t board w ill 
suffice) where the instrument can be positioned rrorcrly. Oraw circles around 
the two footpads. and note reading at the svvitch encl of the instrument (Rl). 
Then rotate the instrument 180° and p lace the two footp,ids in the circles that 
were c.lrav.:n earlie r. Note the reading at the switch end of the Dipstick (R2). 
The two re adings (lU and 1{2) should acid up to w ith in + 0. 1 mm in order to 
pass the zero check. If the add it ion of the rwo readings is outs ide these limits, 
the device has fai led the zero check. 

For both the manual Dipst ick (Model 1500) and automated Dipstick (Moc.lei 
2000). the calihration check sho 11ld he performed as described in section 
C.3.3.l for the manual D ipst ick. 

Ente r the results from these checks form DS-7. Based on results from these 
checks, follow one of the applicable procedures presented below: 

1. If Oipstick fails zero check . discard the data as suspect and perform 
another survey. 

2. Jf Dipstick passes zero check but fails cal ibration check, discard the data as 
suspect and contact the manufacturer for re pair. as discussed under 
"calibration check·· in section C.3.3. I of this manu;il. 

3. If Dipstick passes both tests . perform the closure erro r computations 
descrihed in sect ion C.3.3.4. 

If Dipstick fails the zero check, but can he adjusted to pass the ze ro chec k and 
also passes the calibration check, pe rform another sun ·ey. Appendix C 
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C.3.3.4 Closure Error Computations 
Follow these rrocedurcs whcn performing closure error computJ tions. 

1. Pe rform closure error computations in the fie ld before leavi ng rhe s ite . 

2. Sum the readings in each column on forms DS-2 through DS-6 and rccorcl 
in the..: last row of cach column. Acid the measurements in transverse 
closure..: measurement tables on forms DS-2 and 11S-6 <1cross the row a nd 
ente r the results in the last column. 

3. Ente r column summations onto form DS-1 in locations corresponding to 
labcls shown in each summatio n cell. 

4. Acid the elevation sums in rhe "R\W "' and "'L\W" colurnns on form DS-1, 
and record the result in indicated cells. 

5. Acid transverse sums to each of these sums, and record the result in the 
"total" row at the botto m of the closure calculation table. 

6. Sum the two totals and enter the result into the cell labeled "closure e rror. ·· 

7. If the closure e rror is not within ±76 mm, discard the data as susrect and 
resurvey the test section until the closure error is within allov,,able limits. 

C.3.4 Site Inspection and Layout-Transverse Profile Measurements 

Pavement must be clear of ice, snow, and puddles o f vvater before rrofile 
measurements can be taken with the Dipstick, as such conditions can affect 
profi le measurements. Pools of water can damage electronics in the Dipstick 
and must be a voided by e ither adjusting profi ling trip schedules or dclaying 
actual measurements until accertahle conditions exist. Layout and mark straight 
lines for transverse profile measurements. Lines shall be pe rpe ndicular to edge 
of pavement and located at 15.24 m intervals, starting al station O and ending at 
station 152.4 m (or end of section if the test section length is not 152.4 m). For 
each test scclion (GPS o r SPS), 11 transverse lines will he prese nt. Adjust line 
locations to avoid paveme nt markings and other anomalies such as patches 
and potholes. Record the nccd for and magnitude of such adjustments on 
approrriate data sheets. Perform cransverse pro file measure me nts when 
conducting manual surveys on asphalt-surfaced ravemcnts. Transverse profile 
measureme nts a re not rcquircd for rigid pavements . 

C.3.5 Dipstick Operation for Transverse Profile Measurements 

C.3.5.1 Pre-operational Checks on Dipstick 
The operator should check equirment using procedures described in section 
C.3.3.1. Checks will include both the zero and calibratio n checks. The operator 
should complete the LTPP Dipstick Data Collection Form (DS-7). 

C.3.5.2 Entering Header Information in Transverse Profile Form 
After perform ing the pre-operational checks on the equipment, the operator 
should complete the header information in the Transverse Profile Data 
Collection Form (DS-8). The header fie lds that should be completed in chis 
form, as well as guide lines for completing these fields, are provided in this 
section. As this information is used in ProQual, it is important that the operator 
follow these guidelines when filling the header information. 



State Code: Stale code of Stale in \\·l1icl1 the site is located. 

LTPP Section ID: fou r-dig it LTPP section ID o f si te. 

Date: Current elate. 

Time: Current Li tnc: use military format (e.g .. 09:30. 15:30). 

Dipstick Serial #: Fi,·e-d igit serial number on base or side of Dipstick 
(e.g .. 30021 ). 

Dipstick Model#: l 500 for manual model :md 2000 for autom,1ted model 
( new unit). 

Operator: first and last initials of operator in capital lctH:rs (e.g .. JD). 

Recorder: Fi rst ;me! last initia ls of recorder in ca pita l lette rs (e.g .. AM) 

Site Type: CPS or SPS. 

Visit: Sequential v isit identifier (e.g ., A for f ir.~l visil to site. B for second 
, ·isit. C for third visi t). 

Surface Type: A-CC fo r asplialt-smfaced paYements and P-CC for PCC­
surfaced pavements. Transverse profile measurcrncnts arc not usually 

performed on PCC pavements . 

Condition: Fnter condit ion of rx1\·e 111ent :is e ither V.GOOD , GOOD. FAIi{ 
or POOR (use capital letters). lJsc the fo llm\·ing guidelines to select 
condition: 

V. GOOD- P,1vement does not show any distress. 

GOOD-Pavc111enl exhibits few visib le signs of surface dete riora tion. 
PaYement may shO\Y low severity cracks. 

FAIR- Typicil d istresses can include the following in a lo,;" to medium 
se,crily: rutt ing. transverse and longitudinal crack ing. b lock cr,icking, 
fatigue. edge cracking. and p atching. 

POOR- T ypicli d istresses can include the following in a med ium to 
h igh sc,·crily: ruuing, transverse and longitud inal cr;1ck ing. block 

cr:1cking, fat igue cracking, p atching, and potliolcs. 

Road Name: Highway o r route designation in capital lcm:rs (<.:.g., 
INTERSTATE ~7. l J.S. .195, S.R. 3 ·1 ). 

Lane: Circle either -- outside'' or --rnsidc ... The o utside lane is the outermost 

tr:1ffic lane. A lmost all LTPP sect ions are located in the outside lane. The 
inside lane is any lane that is no l an o utside lane. 

Direction: Di rection should he O RTll. EAST. \VEST. or SOUTH (use 
capital letters). 

Clouds: V,1lid en tries for this fie ld are CLEAR. P. CLOCDY. or CLOl ' OY 
( use capital lellers). 1·se the follmving guidelines to select an appropriate 
entry to this f ield : 

CLEAR- Su nny sky. 

P. CLOUDY-Sun is sometimes covered hy clouds. 

CLOUDY- Sun cann o t be observed. 
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Temperature: Pavc1ucn1 temperature in Centigrade ohuined using :In 
infrared device. 

Weather Comment: Any addit ional comrncnls about the Wl'ather 

condit ions al Ilic time of testing. ProQual contains the following 
predetermined comments, but rhe cre,v is nor l im ited 10 the use of these 
comments exclusively: CONDITTOl\"S OK, STEADY CROSS\Xfl l\"D . \XTI ND 

GUSTS. H OT Al D HP'\.11D. HAZY, LO\\:.' SUN Al\"GLE. Lst· c:tpit:il letters 

for weal lier comment. 

C.3.5 .3 Transverse Profile Measurement 
Collect D ip stick transverse profile rneasurcrncnls al 15.21 m intervals, starting at 
station 0+00. Me::isure e leval ions for each transverse profile loc,nion from rhe 
outside pavement edge extend over the full 1:tne \\·iclth, wirh 1he actual 

d istance depending on lane width and pavcmenl striping . The starting point 
should be the junction of 1 lie transverse mcasun:-menr l ine ;incl rhe inside edge 

of rhe \Yhire paint str ipe along t he outside edge of the lane. If no outside edge 
stripe is present, o r if the outs ide edge stripe is on tile shoulder. then begin :1r 

either the shoukler-I:tne joint or a poinl approximately 0.91 m from center o f 

the outside wheel path. EnLer a comment in the clat::i sheer describing how tile 
sraning poinL ,vas determined. The starting point o n subsequent SL11Teys should 
he the same. T he init ia l e lev;11ion is arbitrar ily established as .. zero ... :ind 
subsequent readings arc recorded relative to th is benchm:1rk . The combination 

of 1liese measurements provide a measure of pavement cros~ slope. 

To begin transverse profile measurements, place t he I )ipsl ick :11 t ile outside 

edge of t ile pavement. beginning at Stat ion 0+00 wi1 l1 Lile --start'' arrow pointed 
toward the Ix1,·ement cenrerline. Record measurements on the T ransverse 
Profile D,11a Collection Form (l)S-8). Complete rwo runs per l ransverse profile 
of each LTPP sect ion: one run up the transverse line and a return along same 

line to complete :i closed-loop survey. 

Afrer 1 he lasl transverse profile rne:1surement is completed. enter any additional 
comments on the last l ine of t he form. The com ment should be entered in 

c::ipit::i l letters (e.g .. NI E DATA POINTS DUE TO HE/\VY TRAFFIC). 

C.3.5.4 Post-data Collection Check 
Afrer completing the survey, the operator rnllsl conduct zero and ca libration 
checks. ror rhe manual Dipsl ick (:\:lodcl 1500). obtain re::iclings l{l and R2 as 
described in "zero check" in section C.}5.1. l{eaclings from two placements <Rl 
and R2) should acid up to within + 0 .] 111111 10 pass the zero check. l f thl' sum 

of the two readings is oursicle 1h is limit. the device has failed the zero check. 

ror the :1uromatecl Dipstick (Model 2000), place the D ipstick on a sn100Lh. 

clean. :ind stalilc location (the Dipst ick ca rrying case or a flat board will 
suffice) where the instrument can he positioned properly. l)r:1w circles around 

the rwo foorpacls. :incl nolc reading at the switch encl o f the ins1ru111enl (Rl). 
Then rolate t ile instrument 180° and pl;ice the rwo footpads in the circles rhat 
were drawn earlier. l\"ote the read ing at the switch end o f the Dipstick ( H2). 

The two readings (Rl and R2) should acid up to w ithin + 0.1 rnm to pass the 

zero check . If 1hc sum o f the rwo readings is outside these lim its. the cle\ice 

has fa iled the zero ch eck. 



Enter the resu Its of these checks on form DS-7. l3ased on results from these 
checks, fol lovv o ne of the :ipplic1hle r rocedures presented below: 

1. Tf Oipslick fa ils zero check. the n d iscard data as susrecr. 

2. lf Dipstick passes zero check but fails calibration check, discard data as 
suspect :incl cont:1ct manuhicturer for repair, as cliscussecl unde r ·'c1lihration 
check"' in sectio n C.3.3.1. 

3. If Dipstick passes both tests . perform the closu re error computations 
described in section C.3. 5.4. 

If Dipstick fai ls the zero check, hut can he adjusted to pass the zero check and 
also pas;.,es the calibration check, perform another su rvey. 

C.3.5.5 Closure Error Computation 
The tor:11 accumulated e rror in a transverse profile is esrablishecl by :i closed­
loop survey. The fonvard and return runs along a lransverse line are used to 
compute this e rror. At each station , acid the readings for the fo rward and return 
runs sep:1r~1tdy. and record 1he values in the "'Sum" column of form DS-8. Then 
at each station, add the values in "Sum"' colu111n for the forwa rd a nd rclurn run , 
,rnd record the result in the "Closure "' column . At each station, for each 
Dirsrick readi ng, add the re:1d ing for the forw;ircl :111cl return runs. :111cl record 
the value in the field "Diffe rence ... 

To compute the ;1 llowable closurl' e rror for a transverse profi le run. multiply 
tile tota l number of Dipstick readings (sum of the number of readings for 
fo rward and return runs) by 0.076 (0.076 mm is tile allowal>lc average error per 
o ne Dipstick re:1cling). The allowable closure error for typical l:ine widths that 
arc encountered arc g ivc n in I able C l . 

If the closure e rro r for a transverse profil e is outside the allowable range, 
d isca rd rhose data and repeat the tr:insverse profile measurement. The value in 
tl1c ·•Difference" field at a specific position g ives the difference in readings 
between the fonva rcl and return runs at that position. The operator can use this 
information to ide ntify loc,1tions whe re problem readings may be occurring. 

~ :~:F"''-.;,1 -.w1 i::a,::C1;~r,,; ''.l?..--Z-~r,;.1 . ~ ~. ;::-; .,. ... , • :-,; :· .- ' . '. 

h · ,· :· ·. ."ITABL!E·ct Allowable Closure Errors for Transverse · r; r ·; ;: . . . . : . . Dipstick Meas'-!rement~ . . 

LANE WIDTH TOTAL NUMBER OF ALLOWABLE CLOSURE 
(M) DIPSTICK READINGS ERROR (MM) 

3.05 20 +/-1.5 

3.35 22 +/-1.7 

3.66 24 +/-1.8 

3.96 26 +/-2.0 

If ;1 fte r sever:il repeat runs at a statio n(s). a closure error within allowable value 
is not obtained , a nd Dipstick passes post-data collection checks, describe why 
the closure error is outs ide the allowable value (e.g .. ROUGH SURFACE 

TI::XTU IU:-: ~1.ADE CLOSURE DlfflCUL T). 
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C.3.6 Data Backup 

Thtc> import1 nee of s;1feguarcling Dipsl ick data cannot he m crstatcd . Backup 

copies of 1 he Di psi ick data m ust be made ,.vi thout exception. after completing 
data collection . Make a m inimum of two complete copies of :ill l)ipslick clata. 
Mai l o ne copy to the HSC office. :111cl keep the second copy in ca:-,c the first 

copy is losl in the mail. 

C.4 CALIBRATION 
C.4.1 General Background 

To ensu re that the Dipst ick is operati ng properly, perform Ilic zero and 
cal ib ratio n checks described in section C.3.3.l. If the Dipstick fa ils the 

c tl i liral ion check. return it to the manu facturer for repair. 

The HSC should ensure th:1t th e gauge b lock used for tile caliliration check is 

c il ih r:1 ted annually to an accuracy o f 3.18 + 0.03 mm using a l ocal Gllihration 
lalioratory or a cal ibration micromete r. Gauge block c1 l ihr:1t io n m;1y need 10 be 

performed more frequently. depending on ( I ) presence o f oxidation . (2 ) 
e\· idence o f e rosion. and C3) possible damage caused by accidenta l 

lllishanclling in field. If the cliibrat ion b lock is nor \\'ithin :m :1ccuracy of .l 18 + 
0.0.5 mm. :i ne\\' hlocl< that sal is f ies I he criteria should he obtained. 

I f ca lihra1ion block (gauge b lock) thick ness is not \\·ithin .5.18 + 0.03 mm. all claw 

collected since last block check :ire suspect :ind 111:1y lwve to he disregarded. 

C.4.2 Calibration Frequency 

T he opcralOr should conduct zero and c liibration checks before :ind :1f1c r any 
D ipstick me:1suremenrs. Procedures for pc r forn1ing p re-operat ional 1.cro ancl 
c tlihra1ion cl1ccks arc described in sect io n C.5 . .5 .1. Procedures for performing 

post-opl:rat iunal zero and cil ihr:1tion checks :ire described in sect ion C.3 .. 3.3. I f 
the I ) ipst ick foils c il ih ral ion c ltcck. the RSC l:nginecr must approve shipping 

1 I 1c equip111cnt to the manufacturer. 

C.5 EQUIPMENT MAINTENANCE AND REPAIR 
C.5.1. General Background 

Scheduled pre,·1:·ntive maintenance \\·ill ensure proper equipment operat ion :md 
help iclenti t\: poten1 i:il problems. Ti111cly identification of problems w ill help 
a\·oid costly delay:, o r incomplete data that cou ld result from onsite equ ipment 

mal function. Time constra ints o n the p rofile tes1ing progra111 require 1liat 
mainten:111ce :ter i\·ities he perfonned before test ing mobi lization. During testing. 
1hc operator 111ust he a,\ are constantly of the proper fu nction ing o f the 
equipment. TherL' \-Yill be little t ime to ;1ccompl isli more 1ltan the required 

initial checks :11 site in preparat ion for the tl:St d:1y. Therefore. it is rwcess:1ry to 
perfor111 prc,·cnt i,·c maintenance routinely at the encl of each tesl d:1y. 

J\'linimi;,,ing the equipment d<:tt·rior:1t ion r:1te is 1lw responsihi l i1y o f the RSC and 

indi\·idual operators. Specific, detailed 1uaintcnancc procedures are contained in 
the m:inu:ils provided wi1h each incl iviclual piece o f equipment. :111d the opera1or 
111ust become intimately familiar ""·ith the mainten:rnce reco111mcncbtions 



contaim:d in these manuals. This secrion reinforces the concept of maximum 
equ ipmenr clL'IWnclahi l ity, which is cri tica l Lo the LTPI' prugram·s effectiveness. 

T his guide docs no t supcr;,cdc the manufacturer°s minimum serv ices :111d 
sc1Yicc intervals. hut r:ither provides supplement:1ry service rcq uirc111cnt:-.. 
\X'here rlwre is a conflict between this guide and the manu factu rer°s 

insrructions. fol low tlic more stringenr requ irements. 

C.5.2 Routine Maintenance 

l{outine m:1inrenance includes those functions that can be performed easi ly by 
the operator \\ itli 111inimal device disassembly. H.o urine m ainten:rnce for the 

Dipstick includes clean ing and lubrica tion of hall and socket joints on footpads. 
repl:icing batteries. and cleaning battery contacts. These items ;ire h;isic and 

easily performed prcvcnti\·c measures. and always should be com pleted before 

and after equipment operation. 

The following list of pre- :incl post-o peration p rc\·cnt ivc maintenance items is 
not crnnplctc. IJut is intended ro show the extent and clet:i i l required before 
op eration checks are performed. This l ist of items docs no t supersede Lite 
m:1nuf:icturer°s m in imum req uirements for \\·arranty compliance. 

1. Exterior: Check general appe:Irance, g lass dispby (shou ld he clean), hall 

and socket joinr for footpads (should he lubricated proi,crly). 

2. Accessories: lk .'>me :1dcq 11ate supplies o f consumables arc a,·ailable <e.g .. 
i>atterics. \XiD-•iO). 

C.5.3 Scheduled Major Maintenance 

Scheclulecl majo r p reventive services include n1ucl1 n1orc than routine chcd;s 
:incl \\·il l require s0111c equipment disassembly by personnel \Yith technical 
capabilit ies beyond the skill o f oper;1tors or H.SC staff. T he op er:Itor should use 
the LTPP J\1,tjor ,\.bi ntenance/ Repair Report (DS-10) to report perfunnancc of 

necessary scn·iccs. This form \,v iii also inform the RSC of the Dipstick's 
condition on a regubr h;1sis. l tems such ,is battery connector replacement fall 
into the majo r maintenance category. Appropria te sen ice intervals are outlined 

in tltc equipment manufacture1.-s m Jnual. 

C.5.4 Equipment Problems/Repairs 

Heg:mlless of the cp 1:il i1y o f the prevent ive prograIii. there probably \\ill he 
cquipmL·nt failures during thl' LTPP program. \Vlw n thl'SL' occur. it i.'> extremely 
important th;1t items ;ire rc p:i i rc cl or rcp l:tced quick ly. During periods when 

there is no scheduled testing. these problems an:' handled easily. I lmVL'\'er. if 
they occur during mobil ization or while o nsite, signific1nt problems in schedu ling 

:111d coord in:11ion could dc,·clop. To liclp n1ini 111izc the impact uf l'qu ipmcnt 
problems. it is essential that the operator imml'di:Hl'iy no tify the HSC ;incl :111y 
orlwr :1gencies o r incl i \·iclu: tl s :1s neccss:Iry. 

F:1ch HSC is responsible for cquip111cnt maintenance/ repair acti,·ity. I lowen,·r. 
the RSC should k eep LTPP suff informed of any m:ijor problems concerning 
equipment. When rep ai rs :i re nccess:Iry and n1ust IJc pcrfon11ed by an outside 

agency. the operato r should report this in formation on the LTPP ,'vlajor 

r·viaintenance Heport as an unschedu led ma intenance acr iviry. Detai ls of 
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cirn 1msrances during field rest ing re lated to th is rnainten:mce act ivity should be 
noted on appropriate data sheets . 

C.6 RECORD KEEPING 
The Dipstick operator is rl'sponsibll' for !llainlaining tlH.: follow ing forms/ records: 

1. For Longitudina l Profile .'vleasurements: Longitudinal Profile rorms DS-1 
through OS-6. 

2. For Transverse Profik Mcasurc111cnts : Dipstick Oata Collection Form­
Transverse Profile, form DS-8. 

3. Zero a nd Cal ibrarion Check Records (form DS-7) for both longitud inal and 
transverse profile measurements. 

4 . Major 1'vlaintenance/ Hepair Hepo11, form DS-10. 

All these forms arc included al the end of this appendix. Fach of these records 
should be kept in up-to-ela te files by each RSC ,,vith one complctl' set kl'pl on 
file at the regional office. i\ descript ion of each of these forms follows . 

C.6.1 Longitudinal Profile Measurements (DS-1 through DS-6) 

Complete forms DS-1 through DS-6 at every section/ project wherl.' longituJinal 
profi le measurements are performed w ith a Dipstick. The "comments·· section 
in thl'sc fo rms should incluJc any Jownt i111c and any factors tli;1t m ight :-1ffect 
collected test data . .\l:imes and organizations of other pe rsonnel present at the 
site should be included in this fo rm. ames of these personne l wi ll be 
invaluable if an accident occurs at the test site. The operator should keep the 
form originals and fo1ward copies to the l{SC. 

C.6.2 Zero and Calibration Check (DS-7) 

Complete form DS-7 ,vhenever the zero and calibration checks are conducted. 

C.6.3 Transverse Profile Measurements (DS-8) 

Complece form DS-8 at eve1y sectio n where transverse profile measurements 
are performed w ith a Dipstick. Follov-: the guidelines presented in section 
C.3. 5.2 Lo complete the header fields in this form . The operator should keep 
the orig inal form and forward a copy to the RSC. 

C.6.4 LTPP Major Maintenance/Repair Report (DS-10) 

Complete form OS-10 whenever an ou1side agency performs ,iny major 
maintenance or repair. 
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L TPP Dipstick Data Collection Form 
Longitudinal Profi le Form OS- I 

Measurement Information and Closure Computation 

State Code 
L TPP Section 
Date (dd/mmrn/yy) 

Operator: Employer: __ _ 

Recorder: Employer: __ _ 

Dipstick Serial Number: ________ _ 

Sta11 Time (mil itary): Stop Time (military): _ _ : __ 

Weather: 

Clos ure E rror C omputation 

Ri •ht Wheel Path Left Wheel Path 

No Elevation Sum No Elevation Sum 

01 11 

0 2 12 

03 13 

04 14 

0 5 15 

06 16 

0 7 17 

0 8 18 

09 19 

010 11 0 

O i l 11 1 

0 12 11 2 

0 13 11 3 

0 14 11 4 

0 15 I 15 

0 16 11 6 

0 17 11 7 

0 18 11 8 

0 19 11 9 

0 20 120 

Total O I lo 0 20 
0 ,\ Total I I to 120 

. . ::;um T2 0 " --- ·- Sum Tl 

Total OA+OB oc Total IA t- 18 
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[ ] 
[ _ - - _ ] 

/ / 

Traffic Control 

c rew: 

Other Personnel 

At Site: 

IA 

Ill Closure Error 

IC Ol"•IC 



• • • • • • • • • ,. 

I 

Reading 
No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Sum I 

L TPP Dipstick Data Collection Form 
Longitudinal Profile Form DS-2 

Reading 1 to 100 

Reading (mm) Reading Reading (mm) 
:--:o. 

RWP lJ LWPD RWP lJ LWP !l 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

01 I 111 I 02 1 121 

State Code 
L TPP Section ID 
Date (dd/mmm/yy) 

Reading Reading (mm) 
No. 

RWP lJ LWPD 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

I ml 13 1 

[ __ ] 
[ _ - - _ ] 

[ _ _ / __ _ / __ ] 

Reading Reading (mm.) 
No. 

RWP lJ LWPD 

j 

76 

77 

78 

79 

80 

8 1 

82 

83 

84 

85 

86 

87 

88 

89 

90 

9 1 

92 

93 

94 

95 

96 

97 

98 

99 

100 
I 

I 04 1 

Transverse Closure Measurements from Left Wheel Path to Rieht Wheel Path at Station 0+00 

Transverse Position Sum 

LWP- 1 1-2 2-3 3-4 4-5 5 - cc CC - RW P 

Reading (mm) Tl 
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Reading 
No. 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

Sum 

L TPP Dipstick Data Collection Form 
Longitudinal Profi le Form DS-5 

Readings 30 I to 400 

Reading (mm) Readi ng Reading (mm) 
No. 

RWP JJ LWP ft RWP JJ LWP fl 

326 

327 

328 

329 

330 

33 1 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 
<JU I 13 0 14 
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State Code 
LTPP Section ID 
Date (dd/mmm/yy) 

Read ing Reading (mm) 
No. 

RWP JJ LWP ft 

35 1 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 
11 4 015 11 > 

l _ l 
r_ - - _ J 

[ __ / ___ / __ ] 

Reading Reading (mm) 
No. 

RWP JJ LWPft 

376 

377 

378 

379 

380 

38 1 

382 

383 

384 

385 

386 

387 

J88 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 
0 16 Iii 

-

• 
• • • • • • • • 
• 



Reading 
No 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

41 3 

414 

415 

416 

417 

41 8 

41 9 

420 

42 1 

422 

423 

424 

425 

1rs= 

Reading 
(mm) 

L TPP Manual Dipstick Data Collection Form 
Longitudinal Profile Form DS-6 

Station 40 I to 500 

Reading (mm) Reading Reading (mm) 
No 

RWP ll LWP fl RWPll LWPfl 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 
017 11 7 0 18 

State Code 
L TPP Section ID 
Date (dd/mmm/yy) 

Reading Reading (111111) 
No 

RWPU LWP 1r 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

46 1 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 
I JR 019 11 9 l 

[ _ ] 
r - - - _ J 

[ _ _ / ___ / __ ] 

Readi ng Reading (mm) 
No 

RWP U LWP fl 

476 

477 

478 

479 

480 

481 

482 

483 

484 

485 

486 

487 

488 

489 

490 

49 1 

492 

493 

494 

495 

496 

497 

498 

499 

500 
0 20 

T ransverse Cl osure M easurements rom 1g11t ee at to e t ee at at tat1on m fl R' I Wh I P h L f Wh I P h S . ( 152 40 ) 

Transverse Position Sum 

RWP-1 1-2 2-3 3-4 4-5 5 - CC CC -LWP 
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LTPP Dipstick Data Collection Form 
Longitudinal Profile Form OS-7 

State Code 
L TPP Section ID 
Date (dd/mmm/yy) 

[ __ ] 
[ _ - - _ ] 

Pre/Post Measurement Zero and Calibration Checks [ _ _ / ___ / _ _ ] 

Operator: ______________ __ _ Employer: ________________ _ 

Dipstick Serial Number: __________ Diameter of Dipstick Foot Pad: nm, 

Pre Measurement Checks 

Time (military) : _ _ : __ Automated Dipstick - Zero Check Performed: _ ___ _ 

Zero Check - Manual Dipstic k Calibration Check 

Measure ment Reading (mm) Measurement Reading (mm) 

First Reading First Readin!.! 

Second Reading afte r 180° Rotation Second Reading on Calibration Olock 

First - Second Reading 
,\ : ;;_- ,,,:: n eading - 3.2 - First Reading 

Notes: 
A. First + Second Reading must be less than ±0.1. If not adjust the start pin as suggested in the L T PP Profile Measurement 

Manual and re peat zero check. 
B. Secc'.nd Reading - 3.2 - First Reading must be less than ±0. 1. lfnot, notify the RSC office and contact Face Company for 

repair. 

Post Measurement Checks 

T ime (military): __ : __ 

Zero Check 

Measure me nt 

First Reading 

Second Reading after 180° Rotation 

I First - Second Reading 

Notes: 

Reading (mm) 

Calibration Check 

Measurement Reading (111 111 ) 

First Reading 

Second Reading on Calibration Block 

,\ I Second Reading - 3.2 - First Reading I 

A. First t Second Reading must be less than ±0. 1. If not, discard data as suspect, adjust the start pin as suggested in the L TPP 
Profile Measureme nt Manual. repeat zero check until it passes, perform cal ibration check and if it passes, resurvey section. 

8. Second Reading - 3.2 - First Read ing must be less than ±0.1 . If not, no ti fy the RSC o ffice and contact Face Company for 
repair. 

B 

nl 

Comments: _____ _____ ____________ ____________________ _ 
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L TPP Dipstickf> Data Collection Form 

Transverse Profile 

Form DS·8 

Road Name: 

Clouds: 

Location 
1 2 3 

0.00 

Difference 

15.24 

Difference 

30.48 

Difference 

45.72 

Difference 

60.96 

Difference 

76.20 

Olfference 

91.44 

Difference 

106.68 

Difference 

121 .92 

Oif!erence 

137.16 

Oifferenoe 

152.40 

OiNerence 

Dipstickf> Serial #: [ _____ ] Dipstickf> Model#: ( ____ ] State Code I __ I 
Operator: [ __ ] Recorder: [ __ ] Si1eType: [ ___ ] Visit: [ __ ] LTPP Section lD ( ____ ] 

Surface Type: ( _ · __ ] Condition: Date (dd/mmm/yy) __ / ___ / __ ] 
Time [ __ : __ ] 

Lane: Outside / Inside (Circle One) Direction: [ _____ ) 

Temperature: [ . Weather Comment: 

Dipstick"' Readings Sum Closure 
4 5 6 7 8 9 10 11 12 13 14 15 16 

:r--, 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ .... 

COMMENTS:------------------------------------- - --------------- - ---



LTPP Dipstick Operations 
L TPP Major Maintenance/Repair Activity 

Report 
Fonn DS-10 

Region: Date: - --- - - --------- ----- - ---------

Make: Face Company Model: - --------

Serial Number: - - -----

Reason for Maintenance Work (Choose only one) 

Scheduled: Not Scheduled: ---- ----

Description Of Maintenance And Reason: _____ _____________ _ 

Agency Performing Maintenance: Cost: --------

Name: ----- - -----------------------

Street: ---------------- -------------

City: _______________ State: _ ___ _ Zip: ____ _ 

Number: _ ___________ _____________ _ 

Contact Name: ----------- - ----- ---------

Date In: -------- --- ------------ - -----

Date Out: ------- - --------------------
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