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DEVELOPMENT OF A PAVEMENT p.tiii.slk based on ex peile nce ga,ne~I iii developing t h e
COND IT ION I N X  FOR Pt’ I to m a im fields, “ ~ hich pm o~ ided ii uabk input t ii ,
ROADS AND STRE ETS in ip i o~tng di~t ie~ dt’tIn,tioii~ Ioi I o,i~ts and st i c~ %s

Obj.ct~v.
the ob cc t t ~ e of his Iii th is to develop a Pt’ I to u1 INTRODUCTION pas’enment c ondit ion ta t imig of toads and %lIects . ~h,~li

s~ iii pm ovide the pas eni~’ot emigincem s~

B.ckgtound I .‘\ standa, d mneilusd t o t  ondinon mat ing of pas e
The U S -~im~ ( onct ,uctR’ , I i-ngineermi ig Reseamc h went sect ions in i e t t i t ~ of stm u ct u ma l lit iegmits an~ts u i ta ~t-

1 j horaton - I RI I is developing .i compiitemiied s~ ~~- opetatmonal cot t i t i t  ton -

tern to help Facilit ies Fngineenng personnel m anage
t he maintenance and repaim of pavements. ’ 1’he ~s s- 2 . A in~tli~J tot coniparitii~ the cotid ition ot ~t it tei

called PA\ 1 R . w~-hidcs I a pavement tospec tio mi emit p.is cu te it  s~~
- t iou~ oti the instaLl., 110,1 in ot ~iei t o

piocedure . 21 a set of input tot nis to t  entering meleva nt Jeteitutne ni_ iinten,1n¼’c and repamm MARl needs and
pav enme n in t o m m it _ i lion tnt o .i c ompu Let ized data fu s~’ - p i t  ‘III

I .t ‘Ct of repo m t Outputs tot rettieving intoimation .
antI 4 1 ., compute r imit e t ac Inc piogram t’or perfornung -~ A t e ~’db ck on p.is dtiient pet tot iii.iiice kcofldlt loii
economic .itiaI~ ~is betweeii I aitous tii~tinteii.ince .imtd f i t~t~~i~ 1 Jetct ,iiined now accumulation of’ Pt’l data t o m
repa,, al teriutiv es - u i_ in e.ii - knowledi~c of p_ is emnent pem toiii~ mic~ and

pit ’s iou~l~ .ipplit’d MAR ss ~ll _ i s I t S t  the pavement engi-
l’i’ fin ther help the pavem ent engineer eva luate nec, in validating and oi itupiovuig MAR polic ies

pavement and determtne MAR requirements . a need
~~ .n identified tom developing a method to determine a Approach
pavement condition index (Pt’l I based on data gatheted Th is studs ss .n .i~comup (’shed h~ t he fo1l~ st t u g  st e ps
lr tmm the pdvtfltt’fll inspection.

I S-Icc no g .m p_ is-c tuen t condition mdcx scale .i ott
C1 RI has developed a method for the Au I Otce tot  the cot tcspoiidus g ouidil iou ratings

determining the Pt’I foi airfield pa%’enletits ~~~~ w hich
ti_ is been succcssliiU~ tIe hl-tesit ’d k sese r_ il At , 1-o t ce 2 Detituitig ~tt~ t ie~~ Is pt’s .tiid ses et i t ues toi .isphait -

- 
%fa t o u Cunmunds _ ind n expected to he ttsr m iu ,, ll~ .miuj ~‘oui~’mt ’te - sttu taced , o_iJs
adopted The development of P t l  tot toad and “ t t t ’e t s  is

1 1 \-s ci op iut~ ded tic t cii t~ es foi ~1e me rmuung t lie
deduct val ues t o t  eac h c oiiibiiiation of ~tt st ~‘ss t\ pc -

- —— sevet ut s . .itid amno umit11. t~ K~n~t . ?iil-(’fl .’.I : b t - ,jh~,t :t, rn Ill iMamne tlep.ut tniCnt
ot Iranq’o ,t eruc s ui , Materueli and Res i ’ .,t, h t~,s t~ioi u - ~ui~ust

~ ‘11, 
~~

-, ‘1 s 4 I)evdoptng cot tect ~on cu rses t~~t c o t  c, utu g the
\t Y Shahu,u . M I Ilattet . t \t Roi.iiiski , _ iflsi K St.ii k sti mn of deduct .iLUt ’s Is hen there is toot e tli ,tiu one coni-

Ix ’i ’ehip~~-nr ot aim !,m,ctallatuu, Su~!~ -e.I - t tra 1141nt, ’,a.,, C anJ hination of dt~t tess t~ pe and s e s e t i t ~
R~ w:~ i#,l’i1O~itg~lt 5,str ~~m . lec hnica t ln(ottnatloru hm,nptil~t
t ’-4i) til ~iit ‘12$ tUi ’n*tr u~~t Ii’n I n~rneerun~ Rr.earch I at~ortu - -~ - L)etermtning the Pt’l .is the mnaxtmnom possible
ton ~~~ RI I. S.~ te,nber I’~ 

‘

~~~ score minus the co itec ted sum of the deduct values
‘I Shahin , \l I 1~ert e,. and ~l Ro:anski, ?‘u, ,‘~‘i,- ’ tr

I ’O ’tk ~, R~ ‘~ ‘I”tO’ .tkPtH,3l. ret’tiliiCet Iflt,’tllietlomi Pattiplulet 
—t ’ -4~i .%ll-~,1l ‘i2~i i t)  RI  , SertenuI~cr I~~ SI 

~M %t I Ihittcr, end S II Ko him , (~ l-f ~op~srn1
~%t j  Shihun and I N R zan~k, , .tui:, ’riwred P~,’~p,,t ’,t e o~ a P,ic”,~-.,r Wjj p,t ,’imj im,-,’ .Wa~~~t~~ent S~ IteM. I oJ ii, Ii’

%falnfrn~im,-,’ IPJ RepJIP .Vd?hagi ’NtOu t SISfr’H, Interim Report rI~1II ?~ i’crn,’nt ~~l’t ’i
- s~ Id n f l f f t ’gf ~o,’i if,i’i~~ / , Repout \ ‘

I ’ “~AllA(9~~S2 t (’ERI . Iu~~ )‘).‘~ ~iI t ’I (‘-I’ R- ’r’- 2’ ~~ CIt ., N otenitse, I’~ ‘ tO
\ Shahin . N 1. tiatter . m d  ‘~ I) kohn. I) er vlop rn,’n: 

1
)-i 

~ V~’S~ - ~ t ~~~~ t l oin SfltI P llove v , I Per,’.1 Peis’moit W.u’it,~’,gn.-~ tla,kl,tc ’~,,-’ lr %~ - c l ~,’pPI I till -t p0,1. 1 Mi~,m: ~x’ahijr,,’,m ,S’i tO’~’ ‘,~~‘ il_ti’, r~.,j,,,-,’ ‘fJ’i.ii~~”i~ !it ~Piie~,v,,t ( ‘m ’nJuf ion R~t~,ut . Rcp ~ rt NUIUtI., \ I ( I  I’ I K ‘t’ - 7 ‘ l’rep*tcsi ts ’ t  PtC ~s’uit_ i t is’ui ~t the 5% ’~tei ii Suifltii~r \i~~’ t t ui~I ~ii I ott e ( m l  ill ‘i,iimleerln~ (‘enter ( ‘U l - , Novemn t’.r I ‘i ‘~ I Ui~ htiC% R5’s5’.ti s Li ltssautt . ~ Is muipia , It .,s liiui~ t~~,a i tu~u~t I 11
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(s i-m el d mes t imig. cs ising. and titup i ilsit ig the dismu ess 1- mg u ues I and 2 show how obse rvable pavement cli~-
de flu uItOII~ - o i’d mel ~- i m I s- i’s - .md . ‘ , m e e t  ion cut s~ ’s so t m esst ’s mel _ i t t’ t o condition iuidk’ators iii concrete am id
t hi_ it the dist me ss defInitions me pre semit ~ictu.ul fit-Id con asphalt pa se m ue mims . mespec tmsel ~ Stiuc mura l capacity
d itmom us and ‘o t h,,t the PCI ueprcse nts the e~’lL’~ list ’ and local mied mou gli mmess can be nicasumed b~ ohsers tog
t udg mu icnt of experienc ed pasemnent etlgiiieeis regar ding cei tai~ t % pt’s c i t  dmstt esses , such as rutting and ct _ ickimig
the pavement St ,uctui_ il mn t eg m it ~- amid s i mt t.ice op ema- Skid ,r’sismaum c e h~ dmop lamiing is interred f torn distmesses
tiona l ~iciittmti om i such as bleeding and polished aggregate -

Scope flie lo tIon tog text de%c i mbes the Iliccm rs useit to
rhms le pot m ,fess i uhes the preli mntn.ut tleselopmuent dt’se lop the P( I based omi observable pavemnent dmshess

of t h e  p.ms cuul ent c om u.t mt mon t .itlng pmocedui e for roads
Mathematical E,t prsui on of the PCI,iuid st ee m~ Since the pi ocedure hi’s beets field-tested

Tile degree ot pavemem it detemioiat ion is a I unctiononis c ’ u  tee . I urthe r t c ’St s II ill he m eq uired he Iome it is

flnali.’ed - t)uming that time , the procedure will he of.
extem ided to be appttcab le t c ’ t  surfaced p_ it-king t ots . I Types of distres s
sto t .mgc ’ .itc ~_ is - and hard s t an ds -

2 Sevemil~ of distress , such as spatting of’ crac ks or
Mode of Technology Transfer depth of ruts

Te~ lsuic ’Itmgs lr.imistCu n-ill he hs incorporation into
the ctcniput en,ed PAV FR svsteni in F’i75 and incor~ 

3. Amount om density of’ distre ss, which can be
poration into ams \ t  ins lechnical Manual In F\ - 

expressed .is a percentage of the tota l pavement area.

hicli of these distress character istics has a sigmuf Icant
efi’ect on how the overall amount of ptt~ sical pavemuemit

2 CONCEPTS AND THEORY dete ttom atiom s is detennined It’ any of these three cham~
ae m et m s tmc s ms igmioi-ed . developing a meamiingt ’ul ctsndit iots
musde x st ill be dift icult

Introduction Because there .ute ses -e m al 1% pes of dist iess , ,~csei aI
~esera l t _ ie t c ’ u ’s _ if ’fe~t a pase mn e m it ‘s comiditiomi (11 possible degrees of st’ sCm - i t % fit, cacti t\-pe , and a stide

s I t  tuc t u ra l  mmi l e gtm t s titi’ ,t htlut~ of .i p_ ise mnenl to hold range of amount ~‘m density t i t i  each t~-pe . combining
toget her mm dci cur rent t rat ’tlcl, (1) str u ctural c_i p . i c mt s the etl’ects of t hese three cha racteristics into one index
(the ttt,m\ tmii i mmi i to_ id .m pavem ise mit c-an car rs 1. (3~I rough- is the major prohkmn in deriving a condition index
ness . dnd ~4 I skid m e sist am t c t ’ h) drm up lamiing potential . After evalu ating ciii mem it methods , ~ a model for t’x-

pressing ik’t ss as des-eloped The model is based on
To acci ir ite ly reflect the pavem isem it ’s condition, a

condut,’n tndcx should cc ’ nsus t i ’i all of these f’actors TM M \ Shatun intl I N R~ i,mnsku - 4mtfopntz rcj Put,’ m*’nll) iucc tne_ istIR ’nuemlt of these condutmon indicators tfamp,t,,,’~p,t’t’ anJ Is’qi~ir tSana.t’e,ne,mt Sm ste -n: , 1echnic~I Imulor-
reqtiites expensu se equipment and highl~ trained mation Pamphlet C ‘‘~ xu~ -xo 2~S 2 ICI RI . j immie I ‘~ 

• ‘1.
persom inel - Indirect measutenlent , t uc e s s ese t . c_ imt be UN \,. S ialiin. N I P~,ter , and S P. Kohn . l) ~’i ’ t’Io~’ ”ie ’t~.ILconi plmshe ’.t hs mllc.isim:-ing observable distress in the ,,i~ Pa,’c’pn, ’nt W~ jflfrPWPie’, ’ ila,~ m i’,n,’,it ,Si tt, ,’t I o/ l Ii’ ‘h id
p_ isem lm i’nt - (inc ,sd s -an t zm~e of this met hod is that se t s  Pei ’ei,uep mt (‘~rnditio~m ~at,,L,(, Report Numulser -~l r I  C tR - ’r’
Itute equipment ts required ~a measuring w heel and .m ~~~~~~~~~~~~ Nosember I
ct t . u mg ht edge l In addmt ion , if tile distress t~ pes are ‘°N Y Shmihin. N I Patter, and S P Kolin, Ih’i’ ,’le,1’nie”m:

carefu lly detlned amid descr ibed to ams inspection manual , °~ a Pai ’ernr nt .t taftmtrnane ’e’ ,Waim~ t’int’nt Si ’t tcimm . I ~‘l ii . h r

tse.i r h an one can collect the needed data w ith a m~~~- field Peremen: / ) ~5p ecs lj enW h-irimu, ila,mal , Rrpor t No
-~I-ti C. rR - ‘ r~ _‘‘ II Ut - C, N5s’ernhcn I Q” I,1

mmnti iii of f t amm i imig - \ ‘t other ads a m u I .ige is that the obset - it 1) -t Vos s , K 1 - l’errel , i- i- inn, and I) Ilocet , Ivat uomi amid meco rdin g of exts tm ng distress piosides the ,,
~ ,,, Ft’slua~,in ,S’i ste M fe b, ~binfrnaHm ’,’ Mana,~’y-n,, ’nt, a tsar ’,pninctp .mt info rmation needed for determining mamnte• prepared list presentation at the ~ csIermt Sunimer Meetin1~,mianc e .misd uep ,itm requirem ents A pavemnent condition ltl *hwav Rese-*reh Iissard. Olympia , Washln*ton ( - %u ~ust t ’~’ ~mmude x base d tin exist imig distress is therefore closel~ H ~ Le(’)ere and r H ManbalI, -l ?~_ t i , ’ e,e ’t t ( ‘, ‘u,ht ,e ’nrelated to the amount of work required to repair the Rathmg .Si-step,m and Its sr. Ss’mptsduns on Pas-emuent 1 valu e

pavement tion, AkPT Prcsceedtnp 11*Q1
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s~eight tm: ~ s_ l i es ~e_ itl cd de51tt ~ us  mlui - s l  t im_ it arc tunc liomis
tIme is pe’ , sesc i l t l es  amid skmisi t is ’s of smsmhk s f ms t tess t ’ s

1 he ~1ej um5 - m s,tIii~ tom di~ t i s ’s s ~’ s iii ,m ~m st ’ti p.isemnent am e
,m
~
lded aumd if:,’ ml a di r ist ed base d on both I he numbe m of

~fediL i s_ lu,’ amid their sunt t he ,idt usted suit : is s ub

t :a5 ted he e t t i  time m ul _ ix i t t imi m lu possible Pt’l ll: ~ s~’ak
st’k~ ted t e s t  r e t e m I tu i m u i m i g  time PCI is ~liost mu in i g i m i e  -

s~h~,c 100 st as e’hie ’st ’t i _ is tIm e miu _ i~ i:imu mu posslt’ le’ Pt I - PC I RATING
t ~

‘ - ‘he Pt’ I ot a pas em uem i t ith m iss s msihk dist t es ’ l’hms 100
mntudel can h~ expresse d muiath enia tt c_ iIl~ ,ts I ofl5 ’es s ,

~

r m~ ‘ \ EXCELLENT
PCI - lOt) _i~ l~~S , D l  I(t ,dl ~lq II \

ut hem e P( I Pas-emm uenu ( otm d it ion index
I = deduct s_ l ime Jepemtsti i~ oms d t s t tes s

type t , - k’se l of se ’s erj t s S~ - amid VERY GOOD
demisi t~- s e t  dts t e s s

m coum’mt et tom dm”t ls ’ ss t~ pes
= counter fist sese:i t \  levels -, 7

total number of ~t t s t : ess  t~ N’~ 
tot p. mse- ‘

.-‘ 
,/

‘ 
,.

nuent ts pe under cs sns idct. itm oti // ,/ ,/
tn~ muunihem of sese t i t~ levels fo t  t he Iit5 / 

‘-
“ - “ ,/ GOOD

t 5 f ~’ of d t s t t ~~ss / ,, .“ /
F~ I ,d ) = .rmi ,i tt~tm St iiien t function I or msiumi t iple . 

‘ - ‘ 
/

dmst I & ‘sses that s , mts w it h tot. m l sumnnied /

FAIR

0is tr~~ ‘
~~ L)~~$ 

40
1 _ i,’h ,tts t t e s s t s  pe in the p~m se ment being e s_ it tm , t t t’d 

~~~~~~ POORtitl ist ~‘t ’ mdemiti t ied amid described. I igure ~ is an exainpit’ ~Jd ~~/,

dess’r ipm mo m u si t  .ill mga mot om fatigue ci .mckim ug fom asph.m lt - 
~~~~~~~~~ ~~~ 

- ‘ 

,.
suit f ,m~ ed p_is emn en ts

D,strs ’ss S b’v’ity ::::::::::~~t~’st st mstress t% pes 5 sc ,-ut iii s .miious les e t s of St’ %eIm ( v ,
SthIctu tt lus t e.ms I: be detIned exp licm t l~ - These def1nitis~t ts •:•:•:•:•:•:•:•:• :•~~ 

VERY POOR
nsl mst he w r itt e ms so that fie ld engineers c,mn comisi stemi t h~
idi m u t m ts m t,m s tn d t s t t v s s  ts and sese r i t s  I igure pie

side’. x_inspk dtss , m ip tm se m ss  of tht k s Is oh St 5t 01% f — — I ~~ ~ Ialh ige t t em m t iti~,iis t i  ktm i~. 
10

FAI LED
cc t V~/o~s e(T, S, 0,)

l~~duc t s .mtues .m’ f’unct m omt s  s ’ t  distress t~ pt’ (T i) , les-el 0 
- ‘

of st ’s ci its i S ) , amid ~l~’ t i st ts Dmt 1 mnust he d eter m ined.
as illustrated iii the tot lutwung example - (Chapter -~ pro~
sides a skt _ im led s ls ’ s Clt p mon.) -‘ nupor str u ctural ~lmst ress Fl5ur~ 1 Sc.mle use d tot  P.is t’nue mtt Comiditm ~’:’ I dcx ~ \ ‘ l

It )
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iii a gu% ’ t t  Iesel e e l se ’S c ’ S  e x I s t  tm ~t uc Is a s et t i e m i t s ee

t i o m (lie e l i t S e ’ ” ate  t’ .ms ’ ,,t omu a st - ale ’ of 1~ t o  1(X)
idSMitmco tmoei o
DII1iSIS T7~ 5~ A~t~5c sr ’ ~ e ’ t  ~ ~~~ r e ’ ~ ro e ~1,’r~’r D,strs’s_i Type s -

~ Ait ,mdtt,istt ne’tit f u c t i s u must he deselopt’ef so that

_________ 
pas- s’n ie mtt sC ch ’Ii” h_ i s t u g  t h oR’ f t m _ i t t  one ~f ishess ~- a m t  be

Def usitmons of es .mIu~t~d u l s i g  th.’ ~Ut \  es st:s~uihed .it’os~ l’lie deduct
Lsve l~ of S v ~ mty aliie~ a te  not tm m ie~rl~ _ id dtt is e - because as addit ional
of Loc h D,slrsss di s t  I d’ Si. is re ’ ’. .mtid s ’i St’S et it\ les els t ce,’cUi itt ,i c~t % Cit
Type 

p_ is  e t c h  ‘c~ u~~’ui , the iesul t m m mg utup.ict ot i t i e e ~ e’ dis

~ ic ’sc\ f’~’~ o t ue s t t . u i te ’t  I)esel optne mut of this fuuc t :s ’n
is pte ’se t t tcd itt ( hap te u 3

Deduct W*sgfitmng {~
“AdIusIm.nt

VoIus~ tot Loc h Fu~Ctmon tot
Distr ess Type Mult ipl e Distress 

—

As Fu~ct,ois of 
____________  4 

DEVELOPMENT
S.veim ty & Densmty

I This chaptem d~’sc i’c’ t Ime devet opitue mut of the pie
ltnt it i~ui s pto5 e duu e tot dei ett tu m ung t h e  pascm t ie mit c~ tt

Equotmon I — Coniputotion of 1 - p - t ‘ e m  i t  i ‘ ‘~ 
-

P~w,rn.~it Condmlion In d ex (PCI) lOt ii t i c  S I, i

p iimi
PCI C - S S o(T , s1~ 

D ,~ I F ( 1. 4) Development of Distress Definitions
I • I I I D~t imiituo t is ~e t p.cseih i et i~ 4l t s t esse’s . tnc~ttdmtig high- .

int’ dm u mt ti - . .mn d toss ~ ‘i~ ’t i t s  es cis tot c_ i5I i  t~pc of dm s t mc ’s~.
- - - s’.ere ~tesetope ~i .m tess ‘c e’ ,mt s ,i~,s e In the p e ’ses s  of

FI~ne 4 Information needed to determine the Pavement 
- 

, - - . ‘

- - Jest lee pmr t c ftmc ~k 1 li ‘1 3~ tm Id p_is CIm leitI . .mI n.m
& omiditiom’u Index using 1- q I -

cx pet ieti ce 55 .is g_ iui c J tos s at d uttip t os um i g the J s i t e ’ ss

Jh’tinmtie ’ti s ftei tc ’,icf 5 i ts1 ‘t i t ’e ts  Il .msc ’51 s et i th ts t’\pett-
et t .~ ’ - the d i s t i e s s  sc s e i t t s  de i i n tu ic e t ts  C S ’ s’ iitlf ~t d’5 (’~I

ofasph,ult si i r t ,m5 eJ pavement s .mII mg.mt ot or t . i u tm ~uie :t.k’k- to t us ~
- mu ,- .ii5 i t i , t t i t i ,~ the P$,t  I~’t t i ’,ieIS I’i~ure ~ pio s tdcs

tng (hgur e  ‘~l L~ duct s~ Iuies m ust he determined 05v’t detin itmon fo .uilic.itoi c~ I,mt i ~~tu 5- i_ ic k i t tg in .i~ph.iIt
a r_ it t ge sef  density m e ., percent area) of distr ess The p_ is s’i i e i t

deduct values must be based on sonic selected t .mhi t ug
sca le , such as a scale Iangm ltsi i’rom 0 to 100 , svith 0 Development of Deduct Valu s
deduct indicatun~ t he dtst tes s  has no impact on p. i te -  Deduct 5 . i iUe ’5 are nuinh5’ is that tcp css’t lt the e f f e c t s
ment condition and 100 deduct indicating an c~ t t ~~t t ei~ t hat et ts t tc ” ses h_ is c Oil .1 ~ _i5 et uleil t ’S Stt l le ’itIi_ iI mmstt ’gtmt ~
sv’i ic ’tic 5tus t t ess which 5’_ iu m ses the pavem’mieiit to f_ u and suut f .m c 5 ’ c ’~~s’ t . i t t s ’ t t . I ~ 5 s t t 5 1 iioti -\ deduct s eIne is _i

Deduct s .ulucs cami then he assigned to _i gts s ’t i Jet ts i t ~ tumictm on of tt i e ts pC . 55’s e t t i s  amid d e t tst ts ~f a 5lis t tess
and l~vet of sel et mt ~ based on the im pact ~ t the d us t t e ss
on p as e lic it t c ond t t mon ( 5Cc’ ( hap te i 3). I igit IC P ~ts ~s I ~~,! tic t .111 Ci. C C ti.’’, C I 5 epe51 Iss es .iium a I utig 15  p
exa mple deduct curses feet .mtlig.uto t c m a ~’ktng for th ree tt ietical ‘‘s .itit pie n it’ ’ of i’ . i5s ’i~ts ’1i t S.implc unit si,’cs
Ies-els of ses - euit% (loSt , muedmuns , amid high), -and densi- -

ut ie s tau igun 1’ from 0,1 to 100 pemcemi t of total pavement \t  \ ‘~t t . : f i tt %l I i\:ri~’ - 1 51 R, e: .: t t s kt , ~tts.t R St~ L,

t e _is -‘ pas-et iien t sec f t  on Ii.is tog 1 percent of hugh ’ I u.’ c - s ’(o ~’’’t, ’ ’ ‘ C  ‘ ‘ i ’i -s i’ffl~’rt , ‘c 5 • r ,~ ,’,1 I ‘. iie:’t Ii ’ ‘tC ’mc ’,’ ,,‘‘i~
seve ri Is alligator ci .me-k t ti ~ would ii ,us- e a deduct ahie ot ~~ ;s:: 11 ‘~~ ~i ” t ~~~ .\ s s ~ .-’ ’ . i s’~ ft i t .  t i  lit t5ulist t. ‘it f’ :e e t

t 4 ’~ % D \ u~ I ‘~~~5 ~ f R I  ~~.s’pis’~ it’ i’t I’) ’’’.. s . and the Pt I would he
‘I S t t e t i i t ’  _inel 1 51 R,’,’ m c c ’l.t . I:,~~’’’c,,’1. ,: ?t,’c ,’ ’’c, ’,t

P(’l = ltX~ = 7” ~~~~~ ‘ , ‘ , ,. ‘i, . 5~,- isu’ ~~~~~~ ‘‘ - , ‘: 5 t  c:,- ’’ , t e ’ . i t i t c ,ii Infes t
t :a tm . ’n I’ c e c p h i s ’: t ‘‘~ %I~ -~i9 ,‘‘5 s t  RI . ~tmne l~~’.i-

- ~~%t \ ~~~~~ St I I5~itei , an~l ‘. I~ t.,.’ii . l i , -c- ,- , ,z ’,, t, -~ir( Urses luke t hose shown in 1 tgute te must he 5kt t s  ‘ ,,f,i ~~~~
-. •- , rr’,~ ’ .- ,- i t , : -s iX ,’~ ! eetr ‘ c ,‘( i ’t  I ‘iII , lt”t, ’,j

f~r eac h distress t~ ps’ and sever its lese l These cu m i se s pszcy~,,’i,r t ’,’ pm Jmfl ,.~t ~ ,: ‘~ ‘i~ Repssrt \ c icf ’ s’t St CL C I R r.
are base d on the assumption that otub one distress ts 1’~

’ S i u  I C . \ s  cmtse u f ’) ‘ s
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— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
--

~~~ ~~~~~~~~~~~ - -



‘~y - ~~. ‘,‘ “~.‘r ~~“ ‘ ‘ ~~~“- ‘- - -
-

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
‘ .‘ - - - 

“1

I

Name of l ) ist ress - Alligator (‘ :_ ic km m t g

Description Alligator or fatig u e cracking is a series of interconnecting cracks caused by fatigue
failure si t the asphalt concre te surface under repeated traffic loading. The cm ack -
mng initiates at t he bottom tel t ime asp halt stmr f ’ace (or stabi liied base) where ten-
site siress and straim i is highest under a wheel load. T he cracks propagate to the
sut face initially ‘as a scm it’ s of ’ paral lel longitudinal cracks. After repealed traffi c
loading, t he t acks conmie ct , forming many-sided , sharp-angled pieces that tie’
ve lop a paitern reseimibhing chicken wire or the skin ~e t  an alligator. The pieces are
less titan 2 ft (.6 mu) on ihe longest side. -—

Alligator cracking occi mrs only in areas that arc subjected to repeated traffic load-
ings , such as wheel paths , Therefore , it would not occur over au entire area Un-
less the entire area was sm mbj ecl ed to traffic loadimig. Pattern-type cracking which
occurs over au entire area t hat is : i e - ~ siibjectcd to loading is rated as block crack-
ing. which is not a load-associated distress ,

Alligator crac king is considered a major structural distress and is usually accom-
panied by rutting.

Severity Levels: L~ - Fine , longitudinal h airline cracks running parallel to each other with none or
only a few interconnecting cracks, The cracks are not spalled.

M - Further development of light alligator cracking into a pattern or network of
crac ks that may be lightly spalled.

II Network or pattern cracking has progressed so that the pieces are well defined
and spalled at t he edges; sonie of the pieces rock under traffic.

Note: Spalling of the cracks is a breakdown of the material along the sides of the crack.

How to Measure : Alligator crack ing is measured in square feet of surface area, The major difficult~in measuring t his type of distress is that two or three levels of severity oftem ”
exist wit hin one distressed area. If these portions can be distinguished easdv
fromit each other , t hey should be measured and recorded separately. However , if
the differeM levels of’ severity cannot be divided eas ily, the entire area should he

• rated at the highest severity level present ,

I sew severity level

M Med ium im seve rity level

II h ig h severity level

Figure 5. Example description of a dist ress and definition of ’ its severity levels.
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t~ N: Cii~~s ., .~ør sim, v~~4s~~~ .
~~hd.u,d cw~,, ..aa, PmII.aW
is

100

60

DISTI~ .SS DENSITY - PERCENT

FIgure 6. Deduct value cu rses Item alligator ciacking.

oh 2~0t) sq t’t 22~ iui~ ) fom asphalt and 20 slat es for units muun ue m m~- ,it u;u it :igs . m s s o l e l m m t g to this ’ p( ’l Ss .lIt ’
jointed concrete (a stab length cmi 30 ft 

~~ 
ml or less (Eigure 3).

was assume d) were chosen based on expemiem i c e imi dc ’s el-
oping the ~ ‘l for airfields. Each h ypothetical sample The u . i t mmm gs 55s ’ is ’ us c ’ iagesh t o m s’,ms h S.ii l i Ie ht ~ im m iti ,siud
mi mli t contained one distress at a particular sever ity level su bt mact ed t’mons (00 to plceclus ’e tlw dedu5- t s alsies Ite m
and a I one of five density levels .~ each d ms It s’ss Sc ’s c ’ m it ~ stc ’ mi sm us ~~ e tt i h e iii .1mm s e mi I - s et t’ ~cuisu

plc , f~e m - iuuedluni -sc’s et mt ~ block ci  a~’kuuig .it 30 pemc ’e mm l
Each member of the project staff evaluated each dc’uisit~ , t he average s e t  t h e  sammup k’ unit mat Ings ss as

sample unit and independently assigned the sample s e m \  good). l’he deduct value ss us , th ie it ’ Ite ie . 1 (X) ‘ e

= 24 .

____________ hem each ses e m i t  s leve l of c’~ s ~i ~lms mu ess , lb s’ d~duc t
I’lue densit ies s e t c’ont ’rele e l ls tr c ’ss were comm uputed fei  tIm e mel values wete plotted uigatnsl t h e  cot respotidit ig densities ,

mng the nummst~r ~et s lates cte ntahnin ~ the ditt ress l’t the total and sm oot h c i iusc ’s ss’ere di awn th tough the ps imm i ts to
number ee l slates In liii ’ sample m m l i i i  t h e  denif ties ci t t ie ee% t  ms produce the deduct cmu ivesjehall distr esses were computed by dhvhdlnM the surfa ce area ~f
d I s tr ess lee the sami l pIe minim stems - I- stge c rac k hug aisil ls’ i t~~t ti m ,t iei,: I , -transverse crackhflM denslttcs were espreise d In t i  - t oo  

~t t m ~ 
l ’ tgi muc ’ P sh it ess the deduct s u m s - s’s t e e m tu llmguu to u emm uck-

mim ’ potholes In niinsteer s e t Ieee i tm eek’s ( I  (1(1 cm l I’m ~‘) 1mm ’ ) . it ig to m ~iSleli,il I-simm Iaces h h~tis s’ i mi c ’mi Is -

I t
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D.v.loprn en t of Corre ct ion Curv .~ (Ad~uitmsnt at uth c s s t m c ’c t m s s m u  t u i s t ’’. tlcst ’ hse l es ’cI iii t i me s i t  u se  I hue
Functi on) s s e i i s t u i t t e t i ’ . ot s t u i i t e l t ’ im iumls s e t  , m l e l e t u e \ i t t u u t : ’ ls 2S( H) ‘ .st ~t

Iimc s l i t  ci tu t e mu t m ts t ’’.,utc ’ suse tf t ee .uel l uusu ti me’ s u utuu s e t  2 _ e ’. ~ f e e t  .usp hm.ult t e e .msl ’. .imid It) si~~im s I t e m  s tens s i t ’

cl e shuic t c _ t I t u s ’s Immt t h m e es c  j e . u cs ’ t t t s ’ m ml s t h t . m t  f u . m s s ~ u m ue mm e m h _ i t t  t e e _ i t t ’ .  c % s ’ t e  s u i t S s ’s ee l  - mud t h e  . mtt tu e i im mm t el c a c t i  d ish es,.
s e m is ’ o m i m b m i i . i l u s c m e  t e l  sh is l t s ’ss ts 1e 5’ ,mi ts t  se ’s c i  mis It::’ tel ts le t ’ mt .1 f t C ( t m  ss ’ % c ’ t  i t s  cc i’. t t t s ’ .m i.ui m s ’tl
lulsI m lue m It t~ a t u m t u. I t e e m u  e e l  lilt’ tti.I g mlmt i i t le c m l t I m - 5 - s umtt t  s e t

tht’chtmc ’I . m l um t ’s m c l i i  ~tt  mi me t umm m i i t s t ’ m e e t s i i ~’t leSS ~e, 1e 5’ ss ’ ss ’ t  I .t~ f t  iii time t lit i’e :iut ’ mm ulit ’ m s s~ I thi s ’ u i  e e l s ’ s I ‘. t m l

— it ~ c e mlii i m l , ml ics i ls _ ’ e l  - I t ic ’ t i m c ’ h m , ’ m ~~~~ ~~~ 5 et s!~’~! t t s I .t’- ’-~~ t t ’ ,1 t’ ,t~ ft  ..i i i ij t i t ’ tu t u i i t t i i ( s i i s  al m.mi t : i p _  i t s  s e t s l m t t

5 _ h is ’s h u t  the numm iihe i s e t  s s e m m s t e u m m . u t u s e m u s , m i m e ’ h imghem th it ’ i c e  mim e Pt’l se m is ’ s t t t ecc it mu i - m gui m e 1m m as t dm t m o mm , e’ .ie I -

. i s t i t i s l t i i c t t i  us s , lm m u h e hs ’ um t mm i  cc us m c i _ m e sh I t e m all t u t  s e m i s ’ tl m c f m s ’ss 15 1Cc
sec e t  ut ~ c- c e : m m h e m m m _ i m m t , m m  I hm e Ilt’lsh clt’diict % .i i t i t ’% cc s’ t e  tim ei m

Ihic s t e t  i t ’ s imimmi 5 - t t u s t ’s Ccs ’ l s ’ des’ekmpc’th mm h u t ’ ,e I f u , s ’ s ht ’t t ’ t mm t i i i c ’ h  e s s um he l tac ’ t i mm g tl mt ’ . us- t’ t . m ge l _ i hm m m g .uss m~ t u ’ s i
h~ h.us-mng c’ .mcl t mut ’tm ub~m s e t  t he p i t l e s h s i _ i l ?  t ile f us p~ 

f e 5  l Im e plsm t c ’cl st u f f  I m s e m i m  t h m c ’ m i t , m s , u : m m u u m m t  1e se e,~ u Ie l t ’ 5 e t ~ t :’

t hie tu c ,ul s.ui t up ls ’ tumul t ’  s - se mm i ,uu : uumt g  m u t teme t t iaii (C Ut’ si i•st t e s ’ .  s e t  hIlt )

t ’~l~t’ 55 ’5s ’ t t t \  t’omtihm m ia t io iu h e e t  s ’ , t s i m  sanilele ui mu u t , lime
ta tum ig i -. s% c ue .uvt ’t .ugesl .utcd s u i hst t . uc ’ t t ’tl tutem 100 to p’o- Ihit ’ sit ’s l t u c  I c m i t t s ’ s cc t’m c  .u l s t e s i ts  t u l , u t s ’ if mIt t im e s e t  It s  s’ -

Juice t he s s e t t C s I c ’ s i  tl~tlti~t s _ h ut ’s ums im ig mi m e sle ve lmmpc ’sI sls ’s h u t 5 t .mmid s s ’ t  m c ’s - m u s e t t  t u m i  cc ’s -‘
c s em m ip :i mi so mm e e l  thuese c it i es cc t i l t  time field tlt’dmis’l ,m lt u:’s

( ‘01 ret ’ I t~tl deduct c ,ml (Is ’s cc Cii ’ If : c’ii p1t ml teth .1 f_ i t t t s i  Ilidtc’ at cci I lit’ h seltsew mug utu f e e t  to i t t t  e m: -

t ilt’ su i t  t t se t flue m m: s l~vit lmi_ ii ckduii’ I s it u Is’ s to t the ca m t i Isle
unit, I- se t  CS.m t i t pls ’ , s e t  lit _ us i s iu.u l l p.icctti s ’ttl sample i imti t I - M,iti’e s i t  the s l m s i t t ’ ss dt’dumc l s ,tlu m u ’s tlt’v.’lt l)et ’d iii

w it lu a smimit se t  dc’ducm v . uhu:e ’s i s ?  SIt .mmis l .1 t i u mt’e s i t s t t  c’s’. the t elfls ’t’ cc t’ms ’ Imt g hut ’ m h i_ u l I i ess ~ st ts t , uu mu t ’d t t s e m  t ius’
Is le t’ ‘(‘ S i t  i i s e s u t t f s t m l . u i t s s t i  - hilt ’ us et ug s ’ ma hum m g e e l  lim e tIt’id l him c cc ,ms Ihut e i mg htu i c e  f it’ p_ u: iuall ~ i t s ’ s .l t t ’ . s ’ l im e 1e i s ’
pi ott ’s s t , m f  I cc as I I’hue s c s I  t s ’5 t s ’d slc’thm ic t value cc .l5 , lei l s t . u f t  cc .1% st m l t  um iflue nct ’d te ~ t h m ej i  

~‘ ‘ ~ i i i ’ .  s’ s pc u t
l imt7 rc ’ toms ’ , I Ut) .i I = eS I iut s se ts plot tt ’il . m g. mtmu ’ .t mime e m is t ’ iii s he s e leep u ui g t h e  1m( ‘I I s e :  _ i tm l’meld s , wh mt’m s ’ li: ’ thi s
s ti m ic s i t  Ihic’ im us t: s mtluu.mI tlesIuis ’t c- ,ituut ’s , cc hts ) i  SS .I’. ~t) I t  s’sse % it_ i c- c’ .m t t t s e t e  as ic e m se C lIt’ s t on simm? m s c  ee 1 e t ’ : a lion_ mi
()thm em summ m p te u m li ts cc ti: t h im t ’c’ s l ms m t t ’sst ’s (c.is - tm i i_ iv iuug s’seu msht t ui n
a im im is ius ud t i_ i i  tie ’slu m s - I  v.uItis ’ gut - _ i t e m th .m t m s ) w c m e  plotted
tel l  t i l t S s . t t t t e  gm uistu . ~c sms ssmo t hu s U l ’ . -e ’ cc _ is el t , mv s uu t littuugh i 2 Ihis ’ t’ f l t ’s i  of s t i l i l s ’ t h i s i t ess IS ~ CS ts It ’ss d eli l i s t S
thu e ps ei m its , as s l i te ss im in l u g umme ‘,‘uiue e s t e mmt  sd t e l t  mc ’s ’ spet’J t t e .us i s th u _ i t t  ten t muc ’ t t  sp eec h i s _ i s i s
10cm: t t t s - : s ’,uses .us liii’ suiti i ii ik’duis ’l Sa llIes i l t s t s ’ lSt ’S

It sc - c-. .ulse e toumuid t luuseu ug ls t he luc id S i l t s t ’\ lit_ i l 50110’
S mmt m: l . u t  ‘ s s~ l I t ’ s i i s s t t  s t t t S t ’ s cccli ’ des’c’loped t e e m  

~h s lef j i ij t imemi ~ ccl t hms i m ess st’st ’ttt S i ccs ’hs slid m i set  uct lt ’t’l( t h e mu m u mi ui -ec ’m s et  eluiell t ’S’.t’s s s m ti i tkshni’I s-a tti c ’s g t t ’at t ’t flt’lsI cs en di tu te m :s . u c s u m t . i t s ’ hs
t i ia mm ~ I c’quiuii to I, ‘I, Ii . ami s h S -

A ll sI ; it .m s e t e t a l i meel Ii s mtt t h is f Ield lest cc s’ t c ’ um st ’ si it :
Initial Field Test it ’s tss’ t hue ti 1S t :  s’ss tic’ fin I l l s  em: ’ ., tlt’t luic I 5- umm s  Cs . a: us h s e C t  :c~e

l’s e t t i e e u u s  c e f  Ss eit lc ie’c ,ml s i t s  Sl tt ’e’ts W Cit ’ Suit ~ c’\ ccl Ice u s d 1 s l i t  Vt’s .  I - ig utt e s -\ I  , -
~~~
‘. UI , ansI HI iii A ;ept ’m tsh ms cs

m it uti , u l t s s -et : i~
- thu e si tsi :cs’ . thef ’mmi i lmomis , detluucf s u mt ces , -‘ . u mm sh It ; e m e s s  oh’ t he c i ism ie ss detl iiitis:mis amid c u i m s i ’s I tem

iointt’d s e e m i s  it ’lt ’ a mi d ,m % le hi _ i l  I sit m I ass ’s1 pavemue mi ts , mc -

___________ - ,elC t’t t n t _ k Fhu’ P( ’l us a s .ml t c i It7 c’hliij( h ulC t t e i  ssemlq e . tu ie ~ ’li 
~ , Si:.ul~ e: ic ed I SI l~~s ‘ _ ete ’ .Lt - t t c  ts ’’ !t ,ift ’ej t’, ie e ei t , e i t  P,use:iiet ils lii  te muus ee l i0iuic’t tu r .m l um ute g u l ts  _ itltl s ill ? i t s ’

i l , i t s t t , ,ta, t, , ,,pe,I Repair t !u , t , u , s -es z se t  Se ite ’it , Ic ~s h:oe ,:i In te e r-  511c c’: , m m c e l l , :1  c’se ui thi f i m :mt ~Ig.mm m:sl .m comium uom: stantla icl . II
:11.111cm l’imn:phkt ‘~l 51 1 Sll 4 Iss ~ U I RI limit ,’ l~ 1 c_ i t : hi’ used his the 1e .l s s ’ l I ls ’ lm t eulgi mhs ’cm .15 .111 :‘ f f s ’s l m ss ’

SI S ‘.le , ,ft uit , St I 10m m me r , ice d S II k , e tm: i , j e ,- 5 .-/ ~ s~~ e ts CU tool to  C(e ilst i t t i t th’ui t c le ,ucs’:uls ’iut 5- 5euid u tisc iu to niaiiagt’-
‘ C C  P~i’e’ip,,’,it lt iu t e t t , st, j , t , , lla ,ua 5s ’,, m,’, tr S e  s ( , e’ t t e e / /  i t ’  f t c - / i

- 
‘ 

- - , mmmcii t and .1’ .mmi ,m lel ill dc i  tel Ilium ung the lice d I sit M& RPam’e’me’,it ( • se e d ,  ~, s. c , Re1e ,e m I N umii:be m -SI 5 I t I R ii - 7
-SI I I l  , N,.c, ’ e t mt ’ e ’e ‘ ‘ ‘ c - c  It ~hsuiiIsI he s’:mile Ii,Is i/s ’ei , ime e s s - cs - s’t , t hi .mi lone hield

tt ’s t s , ms ’ s m s m s e m l s , ,imisi tlil l e t e I c s ~t i u s’ t l i s ,l:c lucss ’ cs _ i t 5  ie s’ t s e l c ’I,e us ,‘s h e ,’t ie ’t u, e’ tu ~d s t u i e ce u’ t t e . : t  sht ’ e t ee ’s’.s’s ccO t l  tts’ttsic(
eal t i c ’s ccl l,’’.’~ tI: . ,ut it sil lUlls’ e’ t i e ’ e t  e ’ i t  le . I is ’lt ~ ’ i t i  , i ’ t l e l t l l e s l i  h u t ’ Pumc t’l:ui’ uu h s e e m : s l m t l s s m l  t , u i i u lg  ~c:icc s’ci ui me IS Iiii.iliis’tI
S s s i e e t t i e ~5~ itu, ’ :c m em . e t lel  d i e t . ’ : I it:,’ :eh i : t - . I t t i s’e t t f i m i i s I u s e : e  t e e m  lm litel emm ie’m l ma t itit u
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4 IF4SPEC’T’IO!’J PROCEDURE I lg uu lt ’ ‘I. tlu ~ I l e e l , l I I i e u l  ‘‘ ‘ ‘ c I’’ umus lu s .u u e s  111,11 e t c e ’ 5 iu u u : : u

Cs ‘es ’’e s ’ t u l %  lm,’sc ’ I lu mi s ’ ,uu t i l e  I,ult f cs _ is lm :mliis3 nu h i m ’ t u i s l

Introduction
I c e  I s s  u i u m u e ’ h s • .uh~ iii,i te ~ il ls ’ P( ’I Isi m ,u ss’~ l i s e l l  e e l  i~us C It:,~ t e s t it t uu i iiulsem 5 e f  s i _ m I s s  t e e :  s i c  lu s e c t ’ : u s  he ’c s’t c c ?

$ m umt ’iui , a this :ise ughu t l t s 1 e c ’ ,  h u l l  uu l t usm ho’ itl,lcht’ te e ttt ’t t ’ ituttns ’ C i t  hi iiusl t s ’ss 1 5 1 e e ’  l i t  lIme sf ., i , ’  le stie ’ ii l~I his’ s U t I i t t l . u t t , t ’ st

time i\ 1es ’s, e i u.mltuuu um ’s .lt :sl sc’ct ’ ll h ls ’s t e ? s i t s l t t ’ss c’\u slllig lIt liii ’ ‘‘hi ls i t t ’ss Suuu im: uu , i i ~ 
‘‘ 
~~~~~~ 

c i t  h u t ’ Ui~.1e e ’ e l i s 5 u i

h I m .’ r i %t ’i :ue ’,um • l ilt ’ te .uc c ’ :lm t ’ll l iius l e c ’c lie e it mlil u ’ .I ICc’ sluet ’t \isse - liii ’ s ’Ss ’i ,ill t , i i i l l g  It em It eil l i  Si ll s i ,u t l l . ig s ’

s _ I t s ’? i :li~ Pl.illlis’tl .ii is t pci I~ei miit’d is e s e ts itu u g l~ e Ills ’ guius hc~ sh it itu le l let’ ICc ~e u ~ i~’~t te~ s’ultem lulg I , 1c1 ~‘i II oh) the lu uu e

limit’s 1e t s ’st’ i t t cs f  huc’ mt ’ e t s ’ le I l i I ls ’ st cc 1111 e f l ch i t ’ss ~s s~ic ’

l!: s t s ’ .u i s ’ i~ o ins’ l l t e  s i ts  e e l pe t h e m m m u imig u~.:c c ’ no ’ l it I uiapection of Sani ple Units to , Asphalt - mind

lt is 1e e’s i t u s uIs - I t e m Ie e e t i l  ii:c ’ u l t c c el’. liii ’ p_ is s ’ t t I t ’lli es ’ s tlm:ii Ta m Surfss ’ il Paven~.nt Sections
mmiu% t he si i s i,hs ’sl u : i h , e  s uul e se ’s- l l t c ims s ills’s1 ‘su I I I ~ Ie I en t t t _ t u t e l s e p.is c ’t :lt ’:lls - s , m tl m le ic ’ ul i lils sims eum ld f ’ e ’ p

ufimul ’ . ‘‘ lIme I l i s t  iut’thi eetl I s ’ , I i t t l c ’ s iIIs ~es ’ , t i 5 ~ li e e l  ill 5,illu i i lt ’ 
~ 

s ’’c u t t t m i i ’ is ,~ ‘.tkl 
~ 

u I uI~~ ill 
‘ 1 I Igmi ms ’ i l l  st:e ’cc -c .111

uumumi s  ill thi s’ si ’~’i it d mi I uu usp s ’s lie:ml c it ihic t’ mut i m t ’ se ’s t u s h  I t ime ’ s’5,.Itlt~ ’le’ ee l  ,m P ,isehlui’ Iul ss’e l l u s t I  e t IS  t i t ~’sf l:i lc ’ s ,mlil Imht ’
‘e(- c e e i i s t  ii iet luemd It ’ c h u u u m t ’s mi ls l l s ’ s l t e e :u is ? 0111% 1 10’ II’ in e ’l tt l lh l e e

li lt ’ s_ it :ifslt ’ u u i u l l s  imu this ’ scs l lc ’ i i  I l I t s ~~s’ s l ic s I l  t e s  S i l l  phuuig )
l t isp s ’ . h u t c h his s , u : l l l e lu i l f  mc s’e.p l.it uuctl ii: g ts ’ .i t c ’ u cI.,’ l .t t l ci t I It It s,m O1iie’ Is u t t s I ’ ’ e Ii’s1 iiidis Is hu m u i t is IC~ 55 .uhLlllg

t h e  t’uis l e dt  t h is hu ,m 1 e t i ’i es e ’ c l ime i l l i l?  ( e e l  it s  s ’t  this ’ Slum eu i lslt ’i e s u susi s ’sc .u hfe , ml l i l t  to

edml t l e e l us I l c mI  1s tu is u~ie~i) , iuls’.isu m : u mig e ’ . i s I t  s l l ’ .h u t ’ s s I% 
~~~

h e e l  b e t h im is’thtecfs, .mll Itu s’ siuuu h c l e ’ u n til ’ . im: liii’ s e ,  i l c ’ t I  .111t h  ‘.cc e ’iIIS , .uis h us ’c’eil c hum u f t i le  cl ii .1 ‘‘II th is ’ S.ui l u le ls ’ I m i ll
tilus t let ’ .mss i e Otc ’ s i 5_ ul t ip li’ unit iu u mm uu t e e ts l- m :llc :ssitig . I e s ’ iu u ’ .ie e ’ s t icsIl Ys t: s ’s’t 1i u gcu t c ’ I I ~ se’t e .iu c i t e ’ s c ’ t i t t t t i l  I’.

I m ishi  i t s f i m e l l s  is e : m u usp s ’s t og th ~c’ uui~his ud um _ ii s .iuu: Iihe ’ ui:u mt s ui ’ .cut it ’  l s ’e c s t s i  t i lt ’ stui. u iilli Ii’s .11151 cc ’s c O lIc ’’. is ? t’.ie Ii cli ’ .
t i t ’’.s m s ~ s’ tce lt l ls h lii  flue s.ui:ip le unit lmi t Ime ’ c c . u t t t l e l c ’

Equipment ..lue ecs It Ill i u g u l l s ’ I I , t his’ t l t s h  s h ls l  :s ’ ss s ’ t i e  e e u i t l l s ’ t c ’ ei s% .u’.
Ii.’ ltc1ulu iiimit’Iit tles ’ s ft ’sI le t  Pt’m l0ihil th is ’ tu u ~’Pt’sIItt m u It) It I “ iii) s e ? hiss ss ’ s s ’t l is lesel Ise m ig itums f u ::. i l s l u t  l’_ i uug

iumc ludes ~i t I l s ’ . lS (i t Ih ig 55 lIe ’s’1 (t eslmemiut ’It’m L .m P ot I I imu e ’lu se e li l t ’ iii sI s’s dh uunuiu ss ,ms ldc ’ , l e ls ’ s t cc tt i i di”?: s’tes s cede ’ S -

rult’t , .iiuel .m I f l I m  siiulm g tutctl ge .mumsl ‘‘I UI ‘‘ sc ,is i t t c ’It ’st in t i u , u t c e e hi um i umu I t i~’ tls’’..l tlis

h ess (‘ Ilc ’ u e h ih i t ( ’ m m’ cI c s , I s  a II: se t  I I  I -l t :i ’ l . m t c ’ ,l s e? hl e t l l

Inspection of Sample Units for Joint ed Concrete u mt n sc ’s e’ t l i ’ e 1e 5 ci e ihilglmhe e l s i  :s h, :iug. so ti lt ’ ss ’ s e e i ie l

PavemTusnt Sections c’se lumiu iu sc ,ls fie ~. is te ~st cc uul i s l l s l t s ’’.s • e e s f e ’ I, .m m ush ‘‘I (cliii’’

f e e t 1ci iuut t ’cl s t e i l s i e ’ Is ’ pas’i’m:le mul ‘.e’ e h i5 e : is , a s .mIIm Ie ls~ 55 1’. s’ i ihm’ le’cl Iii it i .ut s’ee l uuiiiu i lilt’ iit’~ I s t i s i  l t ’ ’ .s S% ,I’ .

uuuiil ‘s im e suld eee f l f c t sh  ‘I , l i e l e t s s S l l u l , l i s ’ IS .~() ch ili’. l u guuic ’ ~ It I ‘. m u )  t e l h esS tu ’ c e ~I I l . i u u s s c ’ I s c ’ s ’ i . ls h e l e l f .  ‘.e~
S sl ie e cc s i t t  t’e .uu:up lt’ e e l 1 l~ i5 e ’ i t l s ’:l h st ’ e t m s e f l  t h is uel c’st lul ls ’ cc l’. c’Iuit’it’sI iii th is ’ s sit iut iltl iie.tclc’tt Iss c ht ’ ,i It ’ s ’. s u e d e ’ S

s,mii i 1e ls ’ Iuul i ls I .ie Ii ‘s ,t t l t Ie I s~ ulmilt ’’ us ul is he t’s l s ’st It is it s usl - \ ? t t ’ t  t h e  I t ls I ec ’ c l m s e ms I’S s s .t I t Ie lc ~ut~tI s i l I . i i I I l i t t ’ ’_ Sh ic e ul le l

im.u i ls his cc _l lislhig t est ’: e’,is li cl ii: s d t h e  ui miii ( c c :  ses s’u t h e  let ’ is ’ l l ls’ef ,it this ’ te c e l te e : l l  u s i  s’.is l t c eCh i l t ilIl -

‘.tuesoh sht ’t sdl - .tds ’sc 5u11., I? l t . i ? f t s  c’omihloh is h ell j i t e e % lc l s ’sl’i
ls’s ee i e l m u g c i mci u t ’s ’ .t s ’s I on the S.i IlIj i it’ Imiu m Ii I’.1es’e - Inspection by Sampling

t i s e l i  SIls,~I (F iguic ‘1) ht is le c ’s t l c s :t s e t s ’ S e ’ i \  s , i i l i 1e lc ’ ulmu il 111 .1 p . iss ’ lu ic ’hI I se ’ s i t s e t i

tn.iS t’~~u lu t c e c e :l s t sl s ’u, lhiit ’ e’ II , si I , s_ s l i c~s ills I t ii:. ’ s c. Ic -d I l

5, sks ’Isli s l i ce u t i s i  icc ’ miladi’ sill thit ’ ui is 1es ’ e h u t :  sh us ’s’f us 5 t l \  i.m u g c ’ I’iiu s us P . u t i s l i t l s  t h i n ’ t e s t  elslihu,ill s ’i l i t

cO th is ’ s .i:li pIt’ 111111 , it SI i l ~ ti lt ’ I e i e l e lhml t s ’et she d s .1’. b u l l  S i l t  t i s c ~d ic ,mc e’l uu e d llls u e e t il. m il t ul t g hlliuc l i e t l s t i c ’ ss  h l c ’, lu e si
-t hhl he ’ t ’ ,e ’ s i l , d i l c Ills ’ e l l s l t s ’ss s e e c f c ’s ,ut:sh sc ’ c s ’ m l t u e ’ s is? s’ , l c ? t  e e l  ti lt ’ h Ills’ .iiusi c ’ ?  e d t  tin i e lcc ’ c f - t ls ’ s l u i m’t :t s t t t c c ’S . ~s t

sli ’s i it’’.s e’ ’ S s t ’ 1 et e eu i i h se m i s h ,ull l .I g t ’ ~houuIsh he s ’ Is ’s 5 t15 i5 ’ e t t’ l t t t ( t ’ es ’ s t l e e u l  ‘c t l i e l c ’ c I e ’ cl t s e  1 IIe ’ ,lC 5 Ii t I t l e  5 s s h i l i i i s ’ Il l_ iS

cdli the ske ’ t s h i m m : ti me ss h ulc u u e 11011 s lim ms ’’.pmduiclfe te e thut’ tic ’ t ee ’s ,e iieh as .iil,mliic ’ tI t ,ul l 1e s ecc c u  - h ille l ’ . - mu l e t  l It h e ’ lhus ’us ’
sh a le iii 5% lli e ii th~’ e i i sh l s ’”s cs ,hs b u I l d  I e e l  e’Cc,l t i i~iIs’, Ill hee l : ’ - .1 s _ m i : i i e hiui t t 1e h,i: t sc m’ . ste ~s s l e e I d c~eI t e e ,ilbte ss .msl s ’s l uu _ ulc ’

tlt’Ieuuiu t um ,i I Is :mi e el tile ’ i’t 1 .u uu el  I t u , I l l lhc ’ t icmt le  c ’ mI l d ls ’I’,III

————— ::e~t~ Is fe~ Iuus 1e e’c ut l l f e’lih\ .1 Id idl l t e e l i  e e l  liii ’ ‘..uuuip ls ’ t u m l I l s
I h,’ ulisl e e ’ s 11 ,5 :1  )‘ t i ’c c’ e leee  c’ li ce i s e ’*’ e m  ~et ese:iIe’cI me ice m i e t e c’t:

Iii .i P,mse ’ I i ue ’ lh t “c’s t i c ’t I I Sc ’ ee l h u t ’ S t , l U c i l s  ii s .illl ~e i t i l g
i t s  Ite t i d e “iu,, t, ’.l ?‘mel - m ’,,l, P it il,ui et Ii ‘ C ’ ’ C ,JPIeI Re 1ct t ’  i l s J ’ t .uc ’ e
nm,’,ll 5: e t , e’i - )es SI S SI: m l uuu : e e t u l  I SI R s ’ , m : e s k i  - h mehe ’m u :ue l’I,iI: sic ’’e, l  uies’ sI iii t h us ‘.e’e l  he ’ l l  ss-dh tt ’sllt e t’ is l e e’u I IsOl

Kepen i (~ ‘ ‘t S I d  %~t4 ‘ ‘ .5 ‘ - ( ‘I K I - h u m , ’ I ‘I ‘ ‘ - Is, ’et c e  c’e , ii cc 1 111)5 ’ e c e f l ’ . l e i e’t iNs cc i lh ie d lh I s l g u : t  I c c i t t t  l e es ’ . ee l  h e c h i t  Ic S

presenmeel Itere te em thee t e e d ’ s - .  , e mei e ’ ille ’ele c’ ( s c  c c ?  lilt ’ s.Ilil ~i Iumlg pluui ‘I t ’ cs ’ II ts ~c h mc ,e1i ( ce l l _ i l  Imu I is I -
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JOINTED CONCRETE PAVEMENT
SAMPLE UNIT INSPECTION SHEET

FACILITY NAME OR NUMBER SPRINGFIELD SECTION NUMBER I

SAMPLE UNIT NUMBER — 2 RANDOM ~~~
“ ADDITIONAL 0

NUMBER OF SLABS
IN SAMPLE UNIT 20

• • • • DISTRESS TYPES AND CODES

hO 21. BLOW UP 31. SCALING
22. LINEAR CR 32, DIVIDED SLAB

• • • • (Long,Trans, and 33. JOiNT SPALLING
DIag) 34. CORNER SPALLING

23. DURABILITY CR 35. CORNER BREAK

• • • 24, FAULTING 36~ SMALL PATCH ‘ 
—

25, JOINT SEAL DAM (Less than 5 Sq. Ft) 
—

8 26. ~~TCH/UTIL CUT 37, SHRINKAGE CR
27. POLISHED AGG 38, DEPRESSION

• • 28. POPOUTS 39. SHOULDER DROP
29. PUMPING 40. OVERALL DETER
30. RR CROSSING 41. OTHER

• • • •
6 DISTRESS SUMMARY

DIST TOTAL
j CODE SEV NMBR OF

22L ______ ____ 

~~~~~~~~~~~~~25 M ~~~~~~~~~~
22 L I
22 M 24 35M 34 L 2

______ ______ ______ _______ 35 L I

34L _____  
M I

22M

2 34L

I 22M 35L ______ ____ -______

I 2 3 4

Fl~urc 9, J sun te d conercIe ~ ,l5t ’ Ii It ’ ni Samu pIe I - mil l li:spec t Isem i Sheet

IS

I 
-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ASPHALT OR TAR SURFACED PAVEMENT
SAMPLE UNIT INSPECTION SHEET

FACILITY NAME OR NUMBER GREEN ST SECTION NUMBER 5

SAMPIL UNIT NUMI3EH 7 RANDOM ADDITIONAL

AREA OF SAMPLE 2500 SF

DISTRESS TYPES AND CODES N SKETCH’ 
—

I ALLIGATOR CR II POTHOLE
2. BLEEDING 12. RR CROSSING
3 BLOCK CR 13. SLIPPAGE CR
4. BUMPS 14 WEATHER/RAV EL
5 CORRUGATION 15. REFLECTION CR
6. DEPRESSION 16 RUTTING 100
7. EDGE CR I? SWELL
8. LONG/TRANS CR 18. SHOVING
9. PATCH/UTIL CUT 19, OVERALL DETER

10. POLISHED AGG 20. OTHER —

MALL DISTRESSES ARE MEASURED IN SQ FT EXCEPT 7 25’
8, AND IS

DISTRESS DISTRESS DISTRESS DISTRESS DISTRESS DISTRESS
CODE,,,8 . coo€ I ~ODE 16 CODE CODE CODE

(O L  16M 1 50L _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _

5L ,,, 6L - _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

15L ____-— _____ ______ _ _ _ _ _ _

in
m~i S M  _ _ _ _ _  _ _ _ _- _ _  _ _ _ _ _  _ _ _ _ _

E IOL _ _ _ _ _ _  _ _ _ _ _- ______ --_____ ____—

~~~~~ 5 M  _ _ _ _  _ _ _ _  _ _ _  _ _ _  _ _ _ _

Sn
_ _ _ _ _ _  _ _ _  - _ _ _ _ _ _

I-
I- —‘— _________ _________ ---________ _____

M H  L M H L M H L J M F I T L J M  H _L M H

~~4O I0 6 16 50 1 1 1 _ _ _ _ _

Figure II. Asphalt’ so - tar’surfa c’ed paveniemi m Stinipk I mutt lnspem~’tion Sheet -
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imuSpe~’tlOll s’I the s’n hiie section tn_ u s be ttec s’ss _ u t \ m l  c’s’lUm t i t u is tc ,iehed , 111ev s ,III Le t’ s ’ l : t ,ummit ’d 1ev pm s~ ’ees huit g
e\_ uel quantities ccl distress imiu’.t he known I se t es’ :ctl. ue- _us bel s ste i t  s e lit uns csthei ms’sc ‘cc4uiu:sn COIiilSlll,uttciui , iii
tual nleuhu teIuall~’e ~ se i Is - t h us s’’i _ ittup le , ~cc 00 stud cschum inmus 0 and 21 sc Ctt’

.~‘le~.’ted - hu e  mnmt sth cr s selected tusumig thus pmoceduue
D.tsrminlng hi Numb., of Samp Isa ,mte c t t 5 ’Ied in r~hk I

The mmiuuumnui:i number ot’ saiupk u mm i um s to be iuuspec ted
should 1-ce detennuned tic ~ni %: igcmie 11 and I ~ou jointed
conCrete and asphalt . scm ta r-su mr l ’aced pavem u:ents , rt’spec’ Strata Sample Units Selected
t Ic ek The numuhems obtanied it t)mii these lIgtm t -es w ill
imusu ire adeuuame accu iac~ in si ete~iee inui cg the r,n 

~~~~~~~ Sm r;u:ut: : I ~ I I UI
section ~sllidItI0fl , Sit alu mi: u 1 (n - li.)) (N, 10

St t ,utumni 3 (Il -I~ ) Il , I
S.I.ct ion of S.mpl.s Sit atum:l 4 (I te -2U ) I tc , I -‘

Detetninuing ~ huic h sam ple um luits tte inspect Is IS St :,m tu tis S ( 1 1 - 2 ’ - . )  Il , 13
imilpom taut as demermimiim:g the m uiu miu mtmu m: u I:Uiliht’I et i

samples - Sammup ks uluism he ss’hec it’d : ,m t :sleemnlv to insumrc’ j’tus’rc’ieiis ’ , ‘..mnuple uuil its muumm: :hiet ed 0 I , , (N, I 0,
.it l unbiased result , Randol:: sehes’ t ts t mi can he as’t’scull ’ Il , 13 , t te , , 2% , ,uiud 2 -~ must he inspected
plmshed 1ev usimig a m-_ undomn numiibe r table - II tilt’ ii~um:~bt’i
sit samvuple dimills iii .1 it’e.ltmiQ e~ e,’~~ dS 10 , e t t . utlliuuig t he Inspecting Additional Samples
section us tecouismendc’el - Stu ,utui~ ung the sectIeel i iti c’I~ e~ This’ tlisL ces ’tit eli 5 i,tt .u s eh t _u uim ~d sc ull tee usesi in P~\ I Ri’.
dus idimug II um s 1st _i mium suhet s e t  p_ ui Is called st r5t ,m .‘5,mu t5 e CVI:  mp ol_ m IC hIlt’ s1ulSllt l I Is’’ amid ~Iemusi t ies s it cacti dts~ecju,ul number tel’ s_ imimpk umilts us theii randonshv selected tress s’St’t til t ’ s’ t Uime 1e .ivelfl em it SCC t is elt flue s’\ t I  .up5 e h. utic et~
lrsem ii each stratum , ,us uliustrated in the ?oIhoss’ulg process , tusew~vs’i sc ull prted um s ’e I’ll e et it’s et i % m~suiiIs t s’m
e~.unipIe sc ’t t ~ui t s i m S t t ~’~ ss’~ ss li~s’h .115’ lle’ t ~ ~ms ’_ iI s ’ ? Ille behasmeem

s et the etlhur e pas- e mcmut ss’s’tu scn ,5, s~ C s t _ il pm o~’etluie
1-i~ure 10 shscsc s the sect momi ts ’ he um:spected~ ml con- should he t~ IIosc- ed ts er pset hiceles , blsesv _ uips , ta ihm t eas h

talus a tset_ uI ot IS saniple units nui::bered frtet u I Ic e 1~ c’ t s ’ SS t t I~~S - ,uiisi s e thu s’t sIts t mt ~sses t tu u i  ,ute sihsiousls ls ei

The required minnunuum iiut:iher set s_ itt iple utilts ts deteu ’ uiuil’sc rt m uhv disI i i le umtee ,I .ulsmiu g mIme paveflienl scs,’tlo n
mit mtsed to be hO (t ’tom Fmc~um is’ I 3 - The sec lion can he
divided into live s t ta t 5 set 11c C sample units eac h, Case I N5 e t I t \  pic,mh distres s tails ssu ttum t : a random

sam:iple -

Str _ ut u it i i  I S.utt:rk’ umm u it s I throughl ‘
St t .utuiu I Sample umm o t te t lurougli It) The sample sI:seuid he tdCllt t lit’sl .1’S ‘‘.usls huttse na l ‘‘ sen
Si tai tumn 3 S.umuple u nits I I tllrout~h I “ the h e ld tt i s t ec ’m.’ 11011 stuce t , and a m me et hem sat:ipk ~hie iuist
Stratu iiu 4 Ssmut p he wilts I cm through 1t~ be selected at uandons Ice mep lacs’ It - For e~ampk, ui ,s
Str ’aiuni S Sample units Il through 1” potho le is Iseulld mm : mami tl s e m t i s.i:u:pk I “ , salIlpIe I “ shus euld

he csemiipletehv inspected .it:cl I~lem:t i?led situ the h e ld
Iwo saniple wi lts are selected at ramudcemu it  tern ~~~ imlspes’Ilcsm i sheet ,is “.usl d lt te ttl ,iI ‘‘ Antet hiem s~ui::ple ~htiimhd

sl rat umu using a ramidom tuuiiihis’i table, such ,is shoss’u in themi ice 5’hosett t ,mnshsemni ~ _uIisI umucluided in tlue mnspectit smu
Table I - Units cat u he selected Ite m Ouls e~_ ittt 1ei s’ h~ start-
imig w mt h ,mii~ t wo d ig mts mm: the table. The s la t t ing point ~~~ 2 ~~s ’tl l5 ptc_ il s list iess s e s c u l t s  it: .m samiip ie tluat
in this examp le is at colunutts ~ and te set ’ ness I U cs-he me 55_is flsel ram idse iiiiy %s ’is’d’ t s ’si
the tcs- ce’dugut number “ 1 ‘‘‘ us loc.utc’d - To select two
s im tup le wilts t’ccr Slt,mtu tiu I , tss se random miunihers he- This’ sample cs ’n tail imng the iucent~-pical disttes ~ Slit!
twee n UI inst 05 must be selected. PTs’ s’eeshilig dossmi till seth s ’t samp le s c’citlt ainilig t h e  s~mi~:e s l istrCss shscuuld
columns S and cc from the starting point , Ihe Ilrst icc c i he ul:spes ’ms ’tl ,i~c1 ies ’otdest IS .ishd iticenal samiiples .
ramidom miuuinhcrs encseuii utere d thou fall hetwet’m u UI and
05 are 03 (row I tc~ ,ut:d 01 (row I~ t hetet ’cmre , sample 

_________________

unIts Ut at ud 03 will he inspected. This’ prot’e’ss would 
~ M ~

‘ Stm ~ t u u m:. SI I t)~rte r, ~m tsl I St R e’tdissk i , ?‘~ :l’” I,” ,(t hemu he repeated t’c et  the tether t ’ceu t strat a . II’ the requurecl lfl.tpet-t t u s et R,’5 e’re’nm ’,’ if ,~’:ie,i! . Ics’lu ttu e - ,it l eele erime, m~ue si e P5ilsphkl
units have not heem: obtained when the hottsemi i sd ’ flue C—IS ’  SP -~uc I 73 1’3 ~l, l  RI . Scpueimctce r I’) ‘~~ S
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Table I
Typ ical Random Numbe r Table

) 
_ _ _ _  _ _ _ _ _  _ _

110-414 05-4:9 10—14 15—1 9 20-24 2S - ’~
) ( ( i_ 34 3 6 _ 3 9  40—44 45 — 4 9

i i i )  54463 22 66 2  65905 70639 79365 6731(2 2908’S 69831 4 7 (1 58 u18 1 116
UI 15389 8~e 2 05 18850 3’3226 42249 90669 96325 23248 60933 2692’
01 85941 40756 824 14 1321115 1 3858 78030 16269 6597 8 01385 IS 34 5

61149 69440 h t 2 $ ~’ 1182111 c11915 (13638 5 2862 62733 3345 1 7 14 55

04 15119 81619 10651 67079 92511  59888 845 02 72095 834 63 75577

05 41417 98326 877 19 92294 ~~614 50948 64886 2000 2 97365 309’r-.
06 283~~ 94137(i 20652 35774 I 49 75019 21145 1521 7 47286 7631)5
0’ I’ s3 00015 10806 83091 530 36466 39981 62481 49177 75779
itS 41)950 84810 2988) 85966 ~80() 70326 84740 62660 77379 902”3
55) 

~ 2sN5 64157 66164 41180 I )89 41757 78258 96488 88629 37231

96’54 1 76 55659 44105 473 6 1 34833 86679 23 930 53249 21(183
II 3435’ 040 53364 71726 45690 66334 60332 22554 9060(1 7111 3
II 063)8 37403 49927 57715 50423 67372 63116 48888 2151)5 80182
13 62111 ‘8~~i 07243 79931 9292 84761 85693 7394 7 2 2 2 7 8  11551
14 4’~34 0 43 67879 00544 2 10 12740 02540 5444(1 32949 1 3491

15 911614 993 84460 62846 59844 14922 48130 73443 48167 34770
16 2486’ 0 48 44898 09351 98795 18644 39765 71058 90368 44104
17 96887 79 80621 66223 86085 78285 02432 53342 42846 947~ I
18 9081)1 2 72 42815 77408 3739(1 76766 52615 32141 30268 18106
19 55165 312 83666 36u)28 28420 70219 81369 4)943 47366 4 106 1

li i 75884 1 2952 84318 95)08 123 (15 64620 9138) 89872 45375 85436
21 16177 37116 58550 42958 21460 43910 0)175 87894 81378 1062(1
12 46231) 43877 81)107 88877 8938(1 32992 91380 03164 98656 59337
23 4 9:i2 66892 46134 (:1432 94710 23474 2042 3 60137 60609 1 3 11 9
24 81007 00333 39693 28039 11)154 95425 39220 19774 3)782 49 (137

25 68089 ~~~I22 5 1 1 1 1  72373  (16902 74 r3  ‘36199 97 (1 17 4 1 2 7 3  2 1546
26 204 11 08) 89950 1694 4 93054 8 7 68 7  96693 8’236 7’((54 33848
27 582 12 1 60 (16468 157 ) 8 82627 ‘6999 05999 58680 9673 9 63700
28 70577 _866 24969 61210 76046 6’699 42054 12696 93758 03283
29 94 52 2 74358 71659 62038 79643 79169 4474 1 05437 39038 13163

30 42626 868 19 8565 1 88678 17401 (1325 2 99547 32404 17918 62880
31 1605) 33763 57) 94 16752 54451) 19031 5858(1 47629 54 132 6063 1
32 08244 2’647 33851 44705 94211 46716 11738 55784 95374 72655
33 59497 04392 09419 89964 512 11  04894 72882 17805 21896 83864
34 97155 13428 40293 09985 58434 014 )2 69 124 8 2 17 1  59058 82859

35 98409 66162 95763 47420 20792 61527 20441 39435 11859 4156’
36 45476 84882 65109 96597 25930 66790 65706 6121(3 53634 22557
37 89300 69700 50741 30329 11658 23166 05400 66669 48’OS (1388 7
38 5005) 95137 91631 66315 9)428 12275 24816 68091 ‘I’lO 33258
39 3)753 85178 31310 89642 98364 02306 246(7 09609 83Q42 23716

40 79152 53829 77250 10190 56535 18760 69942 7’448 3327 8 4581 (5
41 44560 38’50 83635 56540 64900 42912 13953 79149 187)0 68618
42 68)28 83378 63369 7)381 39564 05615 42451 64559 97501 1e5 4’
43 46939 38689 58625 08342 30459 85863 20781 09284 26333 Q I ’ 7 ?
44 83544 86141 15707 96256 13068 13782 08467 89469 93842 55349

45 91621 00881 04900 54224 4 6 1 ’ 1  55309 1 7852 27491 89415 23466
46 91896 67126 04151 03795 59r7 11848 12630 98375 52068 60142
4’ 55 75 1 62515 11108 80830 02263 29303 37204 96926 30506 09808
48 85)56  87689 95493 8884 2 00664 550)7 55539 17771 69448 8’530
49 07521 56898 12236 60277 391112 623)5 12239 07105 11844 0111’
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5 CALCULATION OF PCI where
FROM INSPECTION RESULTS PCI = PCI si f pavement section

1~ ’I avera ge PCI of ranclon: san:ples
P(12 = average P(’l of additional samples

Introduction N tota l miun:hcr of samples in feature
Chapter 4 presented the two tnethods s et  inspecting C = number of addition samples inspesled

a pavement section . The data collected lor each sample
unit in the section were used to calculate the PCI Th is Example Calculations of PCI for a Sample Unit
chapter will exp lain how to calculate the PCI for a Refernt g to the h eld data sheets presented it: Chap-
par ucu’lar sample Unit , and how to calculate the P(’I tet 4 (Figures 9 and II ~, the ca lculation of the PCI for
for t he entire pavement section each sample unit is presented below =

Calcu latin g PCI for a Sample Unit I, Jointed concrete sample unit . The first step after
Calculating the PCI b r  an individual samp le unit is inspection is calculating the density of distress by divid-

re latively si m ple procedure which involves six bastc trig the number of slabs containing a particular distress
steps (see Figure 14), and severit y level by the total number ob slabs in the

sample unit, For example , two slabs contained linear
— Step I - Each sa m ple unit IS inspected and distress cracking at medium severit y , so the densit~ is therefore

-
‘ data recorded as exp lained in Chapter 4 - calculated as 2/20 or 10 percent. The deduct values are

then determined for eac h distress combination, from
Step 2. The deduct values are determined from the Appendix A , Figure Al , and the PCI is calculated as

deduct value curves for each distress type and severity, shown in Table 2,

Step 3 A total deduct value (TDV) is computed by 2 Asph a lt pavement sample unit . The difference in —

summing all deduct values, the procedure for calculating a PCI t o r  an asphalt sam-
pIe unit and that for a concrete sai::ple unit is in the

Step 4 Once the TDV :~ computed , the corrected calculation of the distress density Distress density in
deduct va lue (CDV) can be determined from the correc- the asphalt sample unit is calculated by dividing tlue
lion curves , distress area h~’ the sample unit area and multiplying

t~:e result by 100 , with t he following exceptions:
Step 5 . The PCI can now be computed as PCI =

100 — CDV , a Edge cracking , linear crac king, joint reflection
crac king, arid butisps:

Step 6, The condition rating can be determined by
using the sca le shown in Figure 14 

- distress amount in linear feetDensutv = 
‘ 

, X 100- sample unit area in square feet
Calculating the PCI for a Pavement Section

If all sample units in the feature are surveyed , the
- , . ‘ b PotholesP(’I ~eh t he section us computed by averaging the PCls

of all sample units Inspection by sampling, however , 
~, 

.

requires a different method. If all surveyed sample units Densits = 
nunluer oh pots 5) C5 X I oo

- 
‘ sample unit area in square feet

are selected randomly , the PCI of the pavement section
is determined by averaging the PCI of the sample units.
If any additional sample units are inspected , a weighted After t h e  distress density ts t r  cad: distress t~ pc ’
average must he used, The weighted average can he severity combination is calclmlated , t he deduct va lues
computed by using the following equation: are deternilned from Appendix B, Figure BI -

N C Table 3 shows the PCI calculation for the asphalt
PCI5 = —s— PCI1 + PCI2 (Eq II pavement sample unut ,

25
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Step I Inspe ct Pavement ’
Determine Distress Types and Severity
Lev els and Measure Density

I” Step 6. Determine Pavement
- •

‘ 
- - ,-, . 

~_ ( ii# Condition Rating
- / .-

Step 2. Determine Deduct Value, pci 
______ 

RATING

~~~~~~~ 
C~~ck~~ A l ligat or

0.1 IvO 0_ i tOO Good
Density Percent Density Percent
(Log Scale) (Log Scale)

Step 3. Compute Total Deduct Value F~ r

Step 4. Adjust Total Deduct Volve ~~~~~ h’-. ~~~~~~~~

- ‘~~~~~~~~~~“ Poor
b c

~~~~~ 
_________________ 

~~~~ ::::
0 T OV ’ o. b  100 200

Total Deduct Value

Step 5. Compute Pavement Condition
Index (PC)) -  IOO-CDV

Figure 14 . St eps In m e aheulal in g pavernemi I consl ml lomi ii: 1k’ ~ -
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Table 2
Examp le Calculation of the PCI for a Concrete Sample Unit

Total Number of Slabs in Sample 20

Dlslre~ Severity Quan d ty Density Deduct
Type Level Slabs Value

Joint Seal Damage M 20 lOt ) 4
Linear Crack L I 5 3
Linear Crack M 2 10 9
Corner Spell L 2 10 3
Corner Break L I 5 5
Corner Brea k M I 5 9

I’DV 33

~~~ 2
CDVt 3 3

PCI 100 - CI)V
= 100 - 3 3

PC t—6 7

The deduct values and Cl)V are obtained from Appendix A , Figures Al and A2 ,
respectively.

• q is the number of individual deduct values exceeding five points.
t1~ CDV is less than any of the individual distress deduct values, then CDV highest

individual deduct value.

Table 3
Example of PCI Calculat ion for an As phalt Sample Unit

Area of Sample Unit 2500 sq ft (225 m2 )

Distress Severity Quantity Density Deduct
Type Level sq ft Value

Alligator (‘rk L 6 0.24 2
Alligator Crk NI 16 0.64 10
Longflrans (‘rk L 40 1.6 2
Long !Trans Crk M 10 0.4
Rutting 1 50 2.0 12

Tl)V 27
2

(‘I)V t 20
PCI — tOO Cl)V

100 2(1
P(’I = 80

Thc deduct values and Cl)~’ tire obtained from Appendis H. Figures III an~ 132 .
respectively.

•~ q is the number of individual deduct values exceedln~ hive r’oints.
~1f CDV Is less than any of the individual distress deduct values, th en CDV = h ighest
individual deduct value.
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SUMMARY , CONCLUSIONS . AND communicate pavement condition to management and
RE COMMENDATIONS as an aid In determining the need for M&R . The P(’l

of pavement sect ions can be determined easily in t he
field.

Summ&ry
‘s m ci  e li mmii mi am~ pr mu~cdure h as  been deve loped fun Trai ned personnel cam: perform the paveamient inspec.

4 tIe let n ilmi mm ig a pav e mi en I ~ 0,1db I is mu m udex ( PC I) hot ru mads I ion will: a mncustmrin g wh eel (odometer ) . mneasuring
.mnd lice t The Pt ‘I , ss hush ms ‘~~ rm& ’~ss’sI as a m~um:ier k’a I scale , and a I O.ft straightedge .
rat l mg ram:glng h u n  t) tu IlK) , pm ovides a ii:casui re s) h I he
P.m~~’IIieIi t ~I ‘ iC t  m m ral in legrim s amid surface opemationa l The PCI does not directly measure load-cart y ing
cond mt mom m t i c  lk’I is cakulahed based on pavem lmcnh capac ity amid skid resishance. These item s can only be
di~m ics~ rs pes . se%c tm h m cs , and densities measured during measure d by specialited teams and equiprnemit -

an m Ii,’; ‘ s’s t h u  tut till’ h’a~e~~ n t -
Recommendations

l hms  procedure b’um r rating a pavement section inc ludes The procedure for calculating the PCI (includ ing
the following ‘5t eps distress definitions, deduct curves , and correction

curves) has only been field-tested and revised once.
I l)ividing it m m u t sc sanipte utlits (a sample unit is It is recommended that the procedure he further

appl s ’ stmu.mtels 20 slabs h’or j ointed concrete pavements field-tested a niinimum ut three times before it is

ansI 1S0O sq ft ( 2 2~ mii 2 ) lur asphalt surface pavements) made available to tield personnel for implementation.
The Ileld tests should be performed at Army instalia-

.2 Inspect ing either each sample unit in the pave. tions from different commands , and should include
muent section or ouu lv the number of sample units the participation of experienced field pavem ent engi•
deter m ined using the sampling techniques described in neers . During the fIeld test the procedure should also
Chapter 4 be extended to he applicable to surfaced par king Iohs .

storage areas , and h:ardstands .
3 - (‘akulating the P(’l for each sample uni t  surveyed

t Eigure 14) After the I’(’f procedure is f Ield-tested and verif ied.
it is recomnmiiendcd that the u nglu ed distress delinitions

4 Averaging the P(’ls of the sample units to obtain he incorporated into the Pavement Inspe ction Re/er ’
the overall PCI oh t h e  pavement sect iomi. tenet’ Man uaP 9 and that the entire procedure he ac-

cepw d for Army ~wide implementation.
Conclusions

The PC I is a valid technique for com paring pavements 
_______________

(against a comm on stan dard) in terms of structural ‘9 M . V Stujt:in . M. I lia rter , and I- M. Ro,.anski, I’am’ t ’nts’,m t
ir ite grmt s and surface operational condition. It can be !nspu ’etiorm Re’J( ’re?m ( ’e Manual , Technical Information Pumu:pI:let
used bs t he pavement engineer as an effect ive tool to C. 48/ADAOI7 12 ’)  U I - R I . .  Seplember 1975) .
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DISTR ESSES ON PLAIN JOINTED CONCRETE PAVEMENTS
(JOINT SPACING— 30 ft (9 m i)

Name oh’ Dish ress: Blow-up

~~5dm1ptiofl Blow-ups occur in hot weather , usually at a transverse crac k or joint that is not
wide enough to permit expansion of t he concrete slabs, The insufficient width
is usually caused by infiltration of incompressible material s into t h e  joint space.
When expansion caminot relieve enough pressure , ,~ Iocali,ed upward movement
of t he slab edges (buckling) or shattering will occur imi the vicinity of the joint.
Blow-ups can also occur at utility cuts and drainage inlets.

Severity Levels: 1. Buckling or shattering h as not rendered the pavement inoperative , and only a
slight amount of rough ness exists.

NI Buckling or shattering has nut rendered the pavement inoperative , and a signihl.
cant amount of roughness exists.

II Buckling or shatteri ng has rendered the pavemnent inoperative.

How to Count: A blow-up usually s’ccu rs at a transverse crac k or joint. At a crack , it ES coumited
as being in one slab: at a joint , two slabs are aft ’ected and t he distress should he
recor ded as occurring in two slabs,
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Name of Distress : Linear (‘rac ki,ig(Longitudimial , Transverse , and I)iagonal (‘racks )

Description: These cracks , which divide the slab into two or three pieces, are usually caused
by a combination of traffic load repetition , thermal gradient curling, and moisture
load repetition. (Slabs divided into four or more pieces are considered shattered. ) —
Low-severity crac ks are usually warping- or friction-related and are not considered
major structural distresses , Medium- or high-severity cracks are usually workin g
cracks and are considered major structu ral distresses.

NOTE: Hairline cracks that are omil~ a few feet long and do not ex t e m id acuoss
the entire slab are rated as shrinkage cracks .

Severi t~ Levels: I Crack has no spalling or minor spalhing. lu tionfilled, it is less than 1 5  in. (.32cm)
wide; or a filled crack can be of any width , hut its tiller material must be in satEs-
factory condition .

NI One of the following conditions e~ istc ( I)  a hllks. om nonhilled c t ac k is mt ioderate ly
spalled; (2) a nonfilled crack has a miiean w ts l t h  i’:twe ’n I S and I in.(J~ to 2.~

Q
cm); (3) a filled crack has no spalling or mninot spahhin5, but t he tiller is in unsat-
isfactory condition; or (41 the slab is divided into three pieces ~uy how-severity
crac ks .

hi One of the following conditions exists: (I) a filled or nontllled crack is severely
spalled; (2) a nonfifled crack has a mean width approximately greater than I in.
(2,59 cm); or (3) the slab is divided into three pieces hr two or more cracks , one
of which is at least medium severi t~ .

How to Count: Once the sever ity has been identified , the distress is recorded as tine slab.
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Nam im e of Dist icss I)urahihitr (“I)”) Cracking

(
~~scrmp t Iom 1 Durability cmac king is cause d by h ree ,e-t hiaw expansion of the large aggregate

~ h uich , ovem time , gradua lly brea ks down the s’on cme ts’. It usually apps’au~ as a
pattern uu t c rac ks running parallel to a joint ol linear crack. S m mm ce t h e  com ic rete
hcs.’omcs saturated near the joints and s rticks . a dark-co lored ds’po~it can usually
he %s’s’mi around t h e  fine durability cm acks. This ty pe of cracking utl :m ~ s’vcim t ua lly
lead to disintegration oh’ t he concrete ~ t hin I to 2 t ’t (.3 to (i mi i~ ~~ t his’ b u t t  ti m
crac k.

Sc~enm~ l evels: I Pieces are defined by light ci :icks and catinot he removed.

M “I)” crac ks are well-defined; pieces have been displaced but cove r only a small
Part of t h e  shah area.

II “I)” crac king has developed over a considerable amount of slab area and a signi-
hicant numiiber of pieces are removed. The “D” crac king has resulted in significant
roughmiess.

How to (‘oum it: ~1ien distress ts located amid rated at one severity level , it is coum ited as one slab.
If more t han one severity level is found, t he slab is counted as h aving the higher
severity distress. For example , if light and medium durability cracking are located
on one slab , t he slab is counted as hiavim ig medium only.
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Name of Distress : Faulting

Description - Faulting is t he  difference in elevatiomi across a joint or crask. Fau lting mar
result from settlement of the slab due to a soft subgradc , an upwar d curling of
the slab at t he joints dime to the moisture amid temperature gradient . or , in heaviI~
trafficked areas , from the pumping of material beneath the leading slab to beneath
the trailing slab.

Severity Levels: Severity levels are defined by the difference in elevation across t h e  joint or crack.

I O .OS- O .l5 in . ( . l3 to .3Q cni)

NI - O,lS.O,2c in. ( .39 to .65 cmii)

hi O .25 in , (6 S cni)

ho w  to (‘ount: Faulting across a joint is counted as omie slab, If unIv one sir two joints are faulted
in the sample unit , they should be measured separately in t h e outer wheel pat hs
at about 2 ft (.

~ iii) from the slab edge . Only t he slabs affected arc counted. If
faulting is relatively comistan t throughout the sample unit , five sir more joints
should he m easured and the nieati fault csimputed atid used for determining
severity levels over the entire sample unit.
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N.inie if I)ts m iess Joint Seal l)amagc

Descri ption - Joim it seal damage Is amir condition which enables soil or toeks to as’s’ umm mu late iii(lie jssints or allows signilican t infilt ratio,i of water. Accumulation oh’incomnptess-
ibk materials prevents the slabs from expanding and mt ia result in buckling.
shiat bering. or spahling. A pliable jo u st tiller hiomisted t o  this’ edges oh the slabs pro-
Ie~- h s t his’ joints t’rouii ace umu tila tiom i oh’ m a  ter ia hs and also p revemi ts wa I s’r h i omiiss’L’iilng down ansi s~ t’tsmii ng t lie foundation suppot-t ing t lit’ slah -

Typical types of bo int seal damage are : ( I )  stri pping ofjo imit sea lan .( 2 ) t ’xtru s iomi
oh’ joint sealant , (3) weed growt hs (4) hardening of the 1111cr (s xidation) , ( 5 )  l oss
oh’ bond to the shah edges , and (ti ) lack of sealant in the jo int -

Severmi ~ Levels . l Joint scaler is us generally good condition throughout the section Sealant is
per forming well : univ a minor amliount of any oh the ahove types of damage ts
present.

NI J~ tnt sealer is in gemserallv fair condition over the ent ire surveyed sC ctiomi , wi t hone or more of t h e  above types of damage occurring to a tisode rate degt cc . Seal-
ant needs rephacem nent within 2 ears .

hI Join t sealer is in gs’micral ly poor condition tuv e m the entire surveys’sl SCs’ t i ott . wit h
one or more oh’ t he above types of damage occurrin g to a sevele degree. Sealant
miceds immed iate replacement -

I ho~i t o  Count - Joint seal damage is not counted on a shah-hr-shah basis . hut is rated base d on theoverall condj tis~is of (lie sealant over the entire secti o n. 
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Name of Distress: Patching, l.arge (More than 5 Sq Ft (45 m2
~ ) and Utility Cut

Description: A patch is an area where the original pavem ent has been removed and replaced
by a filler material . A ut ility cut is a patch that has replaced the original pave-
muent because of placement of underground utilities, The severity levels of a
utility cut are the same as those for regular patching.

Severity levels. L Patch is fumictioning well with very little or no deterioration,

M Patch has deteriorated and/or moderate walling caii be seen around the edges.
Patch matemial can he dislodged with considerable effort.

II Patch has deteriorated to a state which causes considerable moughness . The extent
of the deterioration warrants replacement of the patch.

hloit- to Count: The criteria are the same as fur small patches.

37
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2.

Name of D~ t ress : Polished Ag~ egate

Description : Some aggregate types in the surface of a pave m ent become polished quickly
under tra ffic. Others , such as certa in types of gravel, are naturally polish ed. If
these are used in a pavement surface w ithout first being crushed, the pavement

will become extreme ly slippery when wet ,

Severity Levels : No degrees of severity are detImied. However , polished aggregate must be easily
Identifiable through visual inspection (including touching with hand) before it is
counted as a distr ess , -

How to Count: An Individual slab having polished aggregate over appr oxin iate ly 25 percent or
more of its area should be c unted.
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Name of Distress : Popouts

Description : A popout is a small piece of pavement that breaks loose from the surface due to —
freeze-thaw action in combination with expansive aggregates. Popouts usually
range from approximately I to 4 In. (2.54 to 10.16 cm) in diameter and from
1/2 to 2 in, (1.27 to 3.08 cm) deep.

Severity Levels: No degrees of severity are defined for popouts. However , popouts must be exten-
sive before they are counted as a distress ; i.e., average popout density must
exceed approximately three popouts per square yard over the entire slab area.

How to Count: The density of the distress must be measured. If there is any doubt about the
average being greater than three popouts per square yard , at least three random
l.sq-yd (.8 m2) areas should be checked. When the average is greater than this
density , the slab should be counted.
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Nanie ii Distress : Pumping —

Description. Pumping is the ejection of material by water t hrough joints or cracks , caused h~deflection of the slab under passing loads. Pumping can occur along the slab edge .
causing loss of support . In additon , as a load moves across the uiflt between the
slabs , water is first force d under the leading slab , and t hen forced back under the
tra i ling slab, This action causes the erosion and eventual removal oh’ soil particles.
The result is a progressive loss of ’ pavensent support. Surface staining and base or
suhgrade materia l e;a the pavem ent close to joints or cracks are evidence of
pumping. Pumping ne-ar joints indicates poor jo int sealer and loss of support
tshieht will lead to cracking under repeated loads.

Severit~ Levels- No degrees of severity are defIned, It is sufficient to indicate that the pumping
e~ t cts -

Ihots to Count One punsping joint between two slabs is counted as two slabs. However , if the
rem aining joints around t he slab are also punsping, one slab is added per addi-
tiona l pumping joint .

40
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Name of Distress : Railroad Crossing

Description : Railroad crossing defects occur in the form of depressions or bumps around the
tracks.

Severity Levels: I -- Ride quality is rated as low severity.

M — Ride quality is rated as medium severity.

H - Ride quality is rated as high severity .

How to Count: The slabs crossed by the railroad track are counted.

See page 51 for definition of ride quality.
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N.tImiL ’ o t lhsiicss Scaling, Map (‘i.tckimig, and (‘raz ing

Description - Map cracking ou cra/it ig tt ’teis to a networ k of shallow . fu me , om hau m hu m ie ct . i~’ks

4 
w hi i~- It extend onh v t hi ~oughi t lie ii m stir face itt the ~‘ on~’ me - lime ~ i ac ks t r’ iid
u m t t ~~is ~~’ t  at amigles of 120 degrees. Map ci:mi ’kuui g 01 ~m .miu m tg is usahl~ caused ti~

4 overtimiishing the concrete , .uiiit may lead to s~ahimmg oh the sui lace , which is t Im e
hreakd owm m oh’ t he slab surfa ce to a depth ot ’ ap proximatel y 114 to l / L ’  in - I .(i3 to

I .2t~ Liii - Scaling utav :mlso he caused h~ s t ei~’ i m ig sa lts , m miupi opei ~-o m ist I tic t iomi
freeze~t liaw cyc le s , and poor aggregate. The (she oh’ st’aliiig detlnt’d hmei~ is not
t h at  cause d h~’ “1)” crack ing. If there is scaling cause d Iss “lY’ ciac kumig . it should
he couiited under that ~tist me ss onhv

Ses e i t S  lese ls  - I (‘razing or map emite kumig exi sts osei most of the sl;ub a iea the suiface us umi good
conditioii w ith no ss ’a hitig .

Nt) I I  I’hir’ low -se v t ’m i t s -  level us mm mi u m idm ~at o m t hat scaling m a y  develop in f lue
lutuic -

M SI :ub is scaled , causing :i t ow seve rit ride ~h mu :u I u t~ - *

II Slab us scaled , caius im mg a iiiediumu’ om Ii ighu -si’si ’ m it s mmdi ’ ittual I

how  to couiit : I- ach slab hiavimig scahimig is rated according to ride ihtualims -

~~~~ ‘ p~g~ ~ I m ~ ~tL’ II nit uon oI ride qii,ttut -

42
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Name of Distress: Divided Slab

Description : A divided slab is broken into four or inure pIeces due to overloading and/or
Inadequa te support . if all pieces or cracks are contained within a corner break ,
the distress is categorized as a severe corner break,

Severity Levels: I Slab is broken into four or five pieces , w ith all cracks of how severity.

M (1) Slab is broken into four or five pieces, with sonic or all cracks ot inediuni
severity (mio high severity cracks); om ( 2 )  slab is broken into six in more pieces
with all cracks of low severity.

U — One of the following conditions exists: (I) slab is broken In to fou r or five pieces .
with some or all cracks of high severity : ( 2 )  slab is broken into six or more pieces ,
with some or all cracks of medituni or high sev erit y .

how to Count: If the slab is medium or high severity, mm other distress is counted. 
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Name of Distress : Spulhing (Transverse and longitudinal Joint)

I)escription : Joint spalling is t ime breakdown of the slab edges within 2 ft (.6 iii) of the joint.
A joint spall usually does not extend verticall y t h rough the slab , but intersects
t hie jo int at an angle. Spalling results f rom excessive stresses at t h e  joint caused

— 
by infiltration of incompressible niaterials or traffic load. Weak concrete at the
joint (caused by overworking) combined with traffic loads is another cause of
spatling.

Severity levels:
Length of Spall

Pieces of Spall 2 ft (.6 m) 2 ft (.6 m)

Tight - Cannot be L L
easily remove d (may
be a few missing)

Loose Can be remnoved L M
and some are missing

Missing Most h ave M II
been removed

The following joint spall conditions are considered lo be insignificant and should
not he counted:

(I) A frayed joint where the concrete has been worn away somewhat.

( 2 )  A small spall with tight pieces less than 2 ft (.6 m) long and 3 in,
(7 .52 cm) wide.

How to Count: If the joint spalh is located along the edge of one slab, it is counted as one slab
with joint spatting. If spalling is located on more than one edge of the same slab ,
the edge having the highest severity is counted and recorded as one slab. Joint
spalling can also occur along the edges of two adjacent slabs, If this is the case ,
each slab is coun ted as having joint spalling.
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Name oh Distress : Spatting (Corner)

Description: Corner spalhirig is the breakdown of the slab within approximately 2 ft (.t~ ‘ii) of
the corner. A corner spall differs from a corner break in that the spall usually
angles downward to Intersect the joint , while a break extends vertically through
the slab corner.

Severity Levels:

Area of Spall . sq in.
Pieces ofS pall 8.25 25-50 50

Tight - Cannot be L I I
removed easily (may
be a few pieces
missing)

loose - Can hi, removed I M M
and so m e  (50 percen t)
a re missing

Missing - Most or all M M II
have been removed

*Metric ConveNion Factor: 1 sq In. (s ,45 cmn~

Corner spatling having -an area less than 5 sq in. (51.6 cm2) is not counted.

How to Count: If one or more corner spalls having the sam e severity level are located in a slab,
the slab is counted as one slab with corner spalling. If m ore than one severity
level occurs, it is coun ted as one slab having the higher severity level,

45 
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N,u t m te of ’ I)i s tm es s . Corner Break

Descriptiomi - -\ corner break is a crack th at intersects the joints am a distance less than om equal
to  one-half the slab length on both sides, measured from the corner of the slab
I-o r examnple , a slab with dim ensions of 12 by 20 h i  (4 by 6 m) that has a crack
of 5 ft on one side and 12 ft (5.1 m) on the othem side is miot comisidered a c ‘ t f l t

break; it is a diagonal crack. However , a crack that intersects 4 ft (1 2  mii i
side and ~ ft (2.4 mu) on the other u s comisidered a corner hme ak “~ 

- ‘ ti l e i break
dif ’fers froni a corner spall in th at t h e  cr ac k extends vertically through the culture
slab thickness , w hile a corner spall intersects the ~ount at an angle. load repetition
com bined s~ i mi t loss of support amid curling stii ’sscs usuall~ caus es co mmu ’ i breaks.

Se~e uim ~ I esL’ls I ( i:mi -k has emt h iem m m spailing or mninor walling. If mionfllled . ml has a mean width
less than .ippr tt~ itii .it&’I~ I S in. (.32 cli i ), a filled cm ac k can hi’ of :im m~ width , hut
t ue filler mnaterm al must he in sat isf :i~ lor~ conditiom i - The area between the corner
break and t h e h i ’ u l l t s  Is not cracked -

M One of t h e ftmlhti wmi:g Lo n d utuoims exists (I) filled ot non hIlled c rac k is moderatel y
spalkd , t 2 )  a n’’.ufilled ~iack ha s  a mime an width between I 5 amid I in. ( 32 to
.‘ S4 cm), (3) a fllied cm :mck is not spalied or only li glmml ~ spalled . hut the tiller is
in uunsatist’actom-~ cum idution ; (4) the area between the corner break and t h e  joim its
is lightly cm :mcked

II Omie of the following condutiomis exists (I) filled or nonfilled cmack us scsemel ~
spalled; (2) a nontlfled crack has a mean widt h greater than approximately I in.
(254 cmii); (3) the area between the corner break and the joints is severely cracked.

how to Count: A distressed slab is recorded as one slab if it ( I)  contains a single cort ier break;
(2) contains more than one break of a particular seventy or (3) cormtaim l% two or
more breaks of different severities. For two or more breaks , time h ighest level of
severity sh ould he recor ded. For examp le, a slab containing both highit~ amid

J rnediunm .severity corner breaks should be counted as one slab with a medium
corner break.

- 4tt
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Name of Distress: Patching, Small ( Less Than 5 Sq Ft (.45 m2 J )
Description: A patch is an area where the original pavenient has been removed and replaced

by a filler material . For condition evaluation , patching is divided into two types:
small ()ess than 5 sq ft [.45 m2 J) and large (more than 5 sq fh [.45 m2 J ).

Severity levels: I — Patch is functioning well with little or no deterioration,

M Patch bias deteriorated, and/or moderate spalhing can be seen around the edges.
Patch material can be dislodged with considerable effort . — 

-

H Patch has deteriorated , either by spalhing around the patch or cracking within
the patch , to a state which warrants replacement.

How to Measure - If one or more small patches having the same severity level are located in a slab,
t hey are counted as one sl ab containing that distress. If more than one severity
level occurs , it is counted as one slab with the high severit y level.

I
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Nam e of L) istiess Shrinkage (‘mac ks

Description : Shnnkage cracks are hairline cracks that are usually only a I’cw feet long mind do
not extend across the entire slab. They are formed during tIme setting and curing
of concrete amid usually do not extend through t h e depth of the slab.

Severity levels N~ degrees of severity are defined. It is sufficient to indicate that shrinkage
cracks exist -

How to Count II one or more shrinkage cmacks exist on one particular slab, the slab is counted
as one shah with shrinkage cracks.
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Name of Distress: Depression/Settlement

Description: Depressions or settlements of the pavement surface are areas of the pavement
which are lower than the surrounding pavement grades. These areas cause rough-
ness and also allow the ponding of water. They are a cause for potential hydro-
planing. They are also a contributing facto r inweakeningsubgrade support ,which
allows water to seep down throug h the joints and cracks rather than running off.

Severity Levels: L - Ride quality is low severity

M — Ride quality is medium severity

H - Ride quality is high severity

How to Count: The slabs contained within the depression are counted.

See page 51 for definition of ride quality.
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Name of Distress: L..ane/Shoulder Drop Off

Description: Lane/shoulder drop off is the differential settlement or erosion of the shoulder
with respect to the pavement travel lane edge. This settlement causes a difference
in eleva t ion which can be a safety hazard. The set tlement also increases water
infiltration into t h e pavement.

Severity Levels: I The difference in elevation betw een the pavement edge and shoulder is 1/4 to
3/4 in, (.63 to 1.89 cm).

M The diff erence in elevation is 3/4 to 1.1/2 in .(l.89 to 3.8 1 eni)

Ii The diffe rence in elevation is greater than 1.1/2 in. (3.8 1 cm)

How to Count: The slabs affected by the lane/shoulder drop.off are counted. The difference in
elevation is the average of three different measurements along the side of the slab.

50
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Ride quality is de termined by riding in a standard-size automobile over the pavement section at the posted speed - -

limit. Pavement sections located near stop signs should be rated at the normal deceleration speed used when approaching I

the sign. Ride quality is rated according to the following guiØelines:

I — (I) Vibrations of the vehicle (i.e. from corrugations) are noticeable, but no reduction in speed is necessary 
- -

for comfort or safety, and/or (2) indIvidual bumps or settlements cause some bounce of the vehicle which creates no
discomfort.

M — (I) Vibrations of the vehicle are significant and sonic reduction in speed is necessary for safe ty and comfort ,
and/or (2) individual bumps or settlements cause significant bounce of the vehicle, which creates some discomfort. 

- -

H — (I) Vibrations are so excessive that considerable reduction in speed is necessary for safety and comfort , and/
or (2) individual bumps or settlements cause excessive bounce of the automobile, which creates substantial discom-
fort , and/or a safety hazard, and/or vehicle damage.

SI
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Note : Curves ~ e undergoing votidotion.
Vol dot ed Curves wil t be pubt i shed
in tinot tgooqt,
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Note : Curves ~e undergoing voh idotion .
Volidated curves w i ll be publish ed
in tinol report.
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2. Linear cracking
Figure Al (cont ’d)
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Note: Curves ore undergoing volidøtion.
Validated curves will be published
in f inol report.
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3. Durability cracking
Figure A l (cont d)
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Note: Curves ore undergoing validation.
Validated curves will be publi shed
in f inal report.
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JOINT SEAL DAMAGE

Jo int seal damage is not rated by density. The severity of the distress
is determined by the sealant ’s overall condition for a particul ar section.

The deduct values for the three levels of severity are as follows:

Low 2 points
Medium 4 points
Hi gh 10 points

5. Joint seal damage
Figure Al (cont ’d)
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Note: Curves ore undergoing validation.
Validated curves will be published
In final report.
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6. Patch/utilit y cut (
~ “ sq it)

Figure Al (cont ’d)
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Note: Curves ore undergoing validation.
Validated curves will be published
in final report.
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7. Polished aggregate
Figure Al (cont ’d)

58 

-
~~

--:-- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



‘---- .w~~ ----—.--.. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- 

~~~~~~~~~~~~~~~~~~~~~~~~

Note : Curves ore undergoing validation.
Validated curves will be published
in finol report.
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S - Popouts
Figure Al (cont ’d)
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Note : Curves ore undergoing valid otion.
Validated Curves w ill be publish ed
in finot report.
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9. Pumping
Figure Al (cont ’d)
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Note : Curves ore undergoing validation.
Validated curve s will be publish ed
in finol report.
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10. Railroad crossing
Figure Al (cont ’d)
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Note: Curve s ore undergoing validation.
Validated curves wilt be published
in final report.
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Note : Curves ore undergoing voti dol io n
Validated curves will be published
in final report.
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11. Divided slab
Figure Al (cont d)
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Note : Curves ore undergoing volidotion.
Validated curves w ,ll be published
in fin al report.
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13. JoInt spall
Figure Al (con t ’d)
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Note : Curves ore undergoing volidotion.
Validoted curves will be published
in fi no l r port.
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14. Corner spall
Figure Al (cont ’d)
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Note : Curves ore undergoing validation.
Val idated curves will be published
in fin al report.
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Ic . Corner break
Figure Al (cont ’d)
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Note : Curves ore undergo ing vol idalio n.
Validated curves will be publ ished
in f inol report.
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Note: Curves ore undergoing validation.
Vohdated curves ‘..il% be published
in final report.
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17 .  Shrinkagi~ ~r.i4 ks
Figure -~l (cont ’d)
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Note: Curves are undergoing validation.
Validated curves will be published
in final report.
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Note: Curves ore undergoing validation.
Validated curves will  be published
in final report.
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19. Shoulder drop-off
Figure Al (cont ’d)
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APPENDIX B:
ASPHALT - OR TAR-SURFACED
PAVEMENT DISTRESSDEFINITIONS ,
DEDUCT CURVES, AND
CORRECTION CURVES
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DISTRESS IN ASPHALT -SURFACED PAVEMENTS

Name of Distress: Alligator Cracking

Description. Alligator or fatigure crack ing is a series of in terconnec ting cracks caused by
fa tigue failure of the asphalt concrete surface under repeated traffic loading. The
cracking initiates at the bottom of the asphalt surface (or stabilized base) where
tensile stress and strain is highest under a wheel load. The cracks propagate to
the surface initially as a series of para llel longitudinal cracks. After repeated
traffic loading, the cracks connect , forming many-sided , sharp-angled pieces that
develop a pattern resembling chicken wire or the skin of an alligator. The pieces
are less than 2 ft (.6 m) on the longest side.

Alligator cracking occurs only in areas that are subjected to repeated traffic load.
ings, such as whee l paths. Therefore , it would not occur over an entire area unless
the entire area were subjected to trafflc loading. Pattern-t ype cracking which
occurs over an entire area that is not subjected to loading is rated as block crack -

* ing, which is not a load-associated distress.

-] Alligator cracking is considered a major structural distress and is usually accom-
panied by rutting.

Severity Levels: I — Fine , longitudinal hairline cracks running parallel to each other with no or only a
few interconnecting cracks. The cracks are not spalled.

M - - Further development of tight alligator cracking into a pattern or network of
cracks that may be lightly spalled.

H - - Network or pattern cracking has progressed so that the pieces are well-defined
and spalled at the edges;some of the pieces may rock under traffic.

NOTE: Spatting of the cracks is a breakdown of the material along the sides of
the crack,

How to Measure : Alligator cracking is measured in square feet of surface area. The major difficulty
in measuring this type of distress is that two or three levels of severity often exist
within one distressed area. If these portions can be easily distinguished front
eac h other , they should be measure d and recorded separately. However , if the
Jifferent levels of severity cannot be divided easily, the entire area sh ould be rated
at the highest severity level present.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -
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Name ol’Dlstress : Bleeding

Description: Bleeding is a film of bituminous material on the pavement surface which create s
a shiny, grasslike , reflecting surface that usually becomes quite st icky. Bleeding
is caused by excessive amounts of asphalt cement or tars in the mix and/or low
air void content or excess application of ’ a bituminous sealant. It occurs when
asphalt fIlls the voids of the mix during hot weather and then expands onto the
pavement sur face. Since the bleeding process is not reversible during cold weather .
asphalt or tar will accumulate on the surface.

Severity Levels: I Bleeding has only occurred to a very slight degree and it is noticeable only during
a few days of the year. Asphalt does not pick up on shoes or vehicles.

M - Bleeding has occurred to the extent that asphalt picks up on shoes and vehicles
only during a few weeks in the year.

H Bleeding has occurred extensively and conside rable asp halt pickup on shoes and
vehicles occurs during at least several weeks of the year.

- ‘ how to Measure: Bleeding is measured in square feet of surfa.’e area.
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Name of Distress: Block Cracking

Description: Block cracks are interconnected cracks that divide the pavement into approxi.
mately rectangular pieces. The blocks may range in size from approximately I
by I ft. (.3 by .3 in) to 10 by 10 f t (3 by 3 m). Block cracking is caused mainl~
by shrinkage of the asphalt concrete and daily temperature cycling (which results
in daily stress/strain cycling). Lt is not load-associated. The occurrence of block
crac king usually Indicates that the asphalt has hardened significantly . Block
crac king normally occurs over a large proportion of pavement area , but some-
t imes will occur only in nontraffi c areas. This type of’ distress differs from alliga-
tor crac king in that alligator crac ks form smaller , many-sided pieces with sharp

- ;  angles. Also, unlike block cracks , alli gator cracks are caused by repeated traffic
load ings , and are therefore located only in traffic areas (i.e., wheel paths).

Severity Levels: I Blocks are defined by cracks that are nonspalled (sides of the crack are vertical)
or only lightly spalled. Nontliled cracks have l,~4 in. (.05 cot) or less mean width .
and filled cracks have a filler in satisfactory condition.

M - - Blocks are defin ed by either (I) filled or nontllled cracks that arc moderately
spalled; (2) nontllled cracks that are not spalled or have only m inor spalli ng but
have a mean width greater than approximately 1/4 in. (.63 cm): or (3) tIlled
crac ks that are not spalled or have only minor spalling, but have tiller in unsat~ _.- 

-

isfactory condition. - - 
-

U Blocks are well-defined by cracks that are severely spalled.

How to Measure: Block cracking is measured in square feet of surface area. It usually occurs at one
severity level in a given pavement section; however, any areas of the pavement
section having distinctly different levels of severity should be measured and
recorded separately.
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Name of Distress : Bumps

Description: Bumps are localized upward displacements of the pavement surface. Bumps can
be caused by several factors. Some of the common causes are:

I. Buckling or bulging of underlying PCC slabs (AC overlay)

2. Frost leave (ice lens growth)

3. Infiltration and buildup of material in a crack in combination with traff ic
loading (sometimes called “tenting)

Distortion and displacement can also take place over large areas of the pavement
surface , causing large and/or long dips in the pavement.This condition is described
under swelling.

Severity Levels: L - - Bump causes low-severity ride quality.*

M -- Bump causes medium-severity ride quality.

H — Bump causes high-severity ride quality.

How to Measure : Bumps are measured in units of length (linear feet). If bumps occur in a pattern
perpendicular to traffic flow and are spaced at ~ 10 ft (3 in), the distress is
counted as corrugation. If the bump is located in combination with a crack , the
crack is also recorded.

‘See page 51 for definition.
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Name of Distress : Corrugation 
- 

-

Description: Corrugation is a series of closely spaced ridges and valleys (ripples) occurring at
fairly regular intervals (usually less than 10 ft 13 ml) along the pavement. The
ridges are perpendicular to the traffic direction. Traffic action combined with an
unstable pavement surface or base usually causes this type of distress . If bumps
occur In a series of less than 10 ft (3 m), no matter what the cause is the distress
is considered corrugation.

Severity Levels: I — Corrugations cause low-severity ride quality.’ —

M - Corrugations cause medium-severity ride quality .

H -- Corrugations have a high-severity ride quality.

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

‘See page 51 for definition.
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Name of Distress : Depression

Description : Depressions are localized pavement surface areas having elevations slightly lower
- than those of the surrounding pavement. In many instances, light depressions are

not noticeable until after a rain, when ponding water creates “birdbath” areas;
but the depressions can also be located without rain because of stains created by
ponding of water. Depressions can be created by settlement of the foundation
soil or can be “built up” during construction. Depressions cause roughness and ,
when filled with water of sufficient depth, could cause hydroplaning.

Severity Levels: Maximum Depth of Depression

Severity High Speed Low Speed
(>40mph) (<40mph)

L 1/8—1 /2 in. 1/ 2—I in.
(.32 — 1.27 cm) (1.27 — 2.54 cm)

M > 1 / 2 — u n .  > l— 2 i n .
(1.27— 2.54 cm) (2,54 to 5.08 cnt)

H >lin. >2in.
* (2.54 cm) (5.08 cm)

How to Measure: Depressions are measured in square feet of surface area. The depth can be
measured by placing a I 0-foot straightedge across the depressed area and measur-
ing the maximunt depth in inches.
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Name of Distress : Ed ge Cracking

Description: Edge cracks are parallel to and usually wIthin 1 ft (.3 m) of the outer edge of the
pavement. This distress can be caused by front-weak ened base or subg rade near
the edge of the pavement accelerated by traffic loadings. If the area between the —

crack and pavement edge breaks up (sometimes to the extent that pieces are re-
moved), it is said to be raveled.

- Severity Levels: I — Light cracks with no breakup or raveling.

M - Medium cracks with some breakup and raveling.

H - Considerable breakup or raveling along the edge.

— How to Measure : Edge cracking is measured in linear feet,

-
i

[ 
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Name of Distress : Longitudinal and Transverse Cracking (non.PCC Slab Joint Reflective)

Description: Longitudinal cracks are parallel to the pavement ’s centerline or laydown direction.
They may be caused by (I) a poorly constructed paving lane joint: (2) shrinkage
of the AC surface due to low temperatures or hardening of the asphalt :or (3) a
reflective crack caused by cracks beneath the surface course, includ ing cracks in
PCC slabs (but not at FCC joints). Transverse cracks extend across the pavement
at approximately right angles to the pavement centerline or direction oflaydown.
They may be caused by items 2 or 3 above. These types of cracks are not usually
load-associated. If the pavement is fragmented along a crack, the crack is said to
be spalled.

Severity Levels: L -- Cracks have either minor spalh ing or no spa lhing. The cracks can be filled or non-
filled. Nonfilled cracks have a mean width of 1/4 in. (.63 cm) or less; filled cracks
are of any width, but their tiller material is in satisfactory condition.

M One of the following conditions exists: (l)cracks are ntoderately spalled and can
be either filled or nonfilled and of any width; (2) tilled cracks are not spalled or
are only lightly spa lled , but the filler is in unsatisfactor~ condition; (3) nontllled
cracks are not spalled or are only lightly spalled. but mean crack width is greater
than 1/4 in. (.63 cm): or (4) light random cracking exists near the crack or at the
corners of intersecting cracks.

H - - - Cracks are severely spalled. They can he tilled or nontIlled of any width.

How to Measure : Longitudinal and transverse c racks are measure d in linear feet. The length and
severity of each crack should be identified and recorded, If the crack does not
have the same severity level along its entire length , each portion of the crack hav-
ing a different seventy level should be recorded separately. If a bump occurs at
the crack , it is also recorded.
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Name of Distress: Patching and Utility Cut Patch

Description: A patch is consi dered a defect , no matter how well it is performing. If a large
amount of the pavement has been repaved or overlaid, it should not be recordedas a patch.

Severity Levels: L — Patch is in good condition and is perfo rnting satisfactorily. Ride qu al ity is rate d
as low seve rity or better.

M — Patch is somewhat deteriorated and/or ride quality is rated as medium severity.
H — Patch is badly deteriorated and/or ride quality is rated as high severity. Patch

needs replacement soon .

How to Measure : Patchin g is measured in square feet of surface area. However, if a single patch hasareas of differ ing severity levels , these areas should be measured and recordedseparatel y. For example , a 25-sq ft (2.25 m2) patch may have 10 sq ft (.9 m2) ofmedium severity and 15 sq ft (1 35 m2) of low severity. These areas would be re-
corded separately. No other distresses are recorded within a patch (i.e., if patchmaterial is shoving, it should not be counted as shoving.)

‘See page 51 for definition,
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Name of Distress: Polished Aggregate

Description: Aggregate polishing is caused by repeated traffic applications. Polished aggregate
is present when close examination of a pavement reveals that the portion of ag-
gregate extending above the asphalt is either very small, or that there are no
rough or angular aggregate particles to provide good skid resistance. This type of
distress is also indicated when the number on a skid resistance rating test is low
or has droppe d significantly from previous ra tings .

Severity Levels: No degrees of seventy are defined. However, the degree of polishing should be
significant before it is included in the condition survey and rated as a defect.

How to Measure : Polished aggregate is measured in square feet of surface area.

I

4
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Manic of 1)ist tess Potholes

Description - Potlioks are small (usually less than 3 f t  .‘~in In dia inetei), how l—s haped dc
presslons in the pavement surface . They generally have sharp edge s and v e itic al
sides near the top of the hole. Potholes arc produced when traffic abrades small
pieces of the pavement surface . These spots disintegrate because of pooi surface
mixtures , weak spots In the base or suhgrade , iii becau se they have reached a
condition of high-severity alligator crac king Free moisture collection in the hole
acce lerates its development. Potholes are generally structurally related distress
and should not he confused with raveling and weathering. Thus , when holcs are
created from high-severity alligator cracking, they should he identified as pot-
holes and not as weathering.

Seve ,itv I e~-cls I.evcls of scvcnt~ aic determined based on both the diameter and the depth of
th e pot ~ok according to the table below.

Average I)lantctcr (incites I clii i)

6 to 18 in.
‘—b in. ll c .24 0 “— IS in.

(15.24 cm) 45 .72 eni) (45.72 cm) 
- - - - - - - -  

‘8 I I.’ t o  I In.
(l~’’ to ’ c 4  .~~~~~ l 

— 

I. NI 
-

~

‘fl I t o 2 i n .
(
~ 

S4 to .08 cm) I NI II

6

.E (~~ ttS cm) 
M ii ii

iltiw to Mcasurc Potholes are measured 1w counting the number that are of low , medium , and
high scvc i itv and iecoi ditig them separatch
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Name of Distress : Rsllroad Crossing

Description: Railroad cross ing defects occur In the form of depressions or bumps around the
trac ks.

Severity Levels: I - Ride quality is slightly affected and vehicles do not slow down to cross .

M Ride quality is moderately affected and vehicles normally slow down to cross.

ii Ride quality is affected to a great extent , and vehick~ must cross very slowly.

How to Count: The number of rails crossed by the railroad tracks are counted. Any large bump
created by the tracks should be counted as part of the crossing.

‘See I’a~tc 5 f U it iii
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Name of Distress : SlIppage Cracking

Description: Slippage cracks are crescent- or halt’-moon shaped cracks having two ends pointed
away from the directioti of traffic. They arc produced when braking or turning
wheels cause the pavement surface to slide and deform. This usually occurs when
t here Is a low ’stren gt h surface mix or a poor bond between the surface and the
ne xt layer of pavement structure.

Severity Levels: No degrees of severity are defined. It is sufficient to indicate that a slippage
crack exists.

How to Measure : Slippage cracking is measure d in square feet of surface area.
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Name of Distress: Weathering and Raveling

Description: Weathering and raveling are the wearing away of the pavement surface caused by
the loss of asphalt or tar binder and dislodging of aggregate particles. They may
indicate that the asphalt binder has hardened significantly or that a poor-qualitymix ture exis ts.

Severity Leve ls: L — Aggregate or binder has started to wear away .

M - -  Aggregate and/or binder has worn away. The surface texture is moderately
rough and pitted.

11 — Aggregate and/or binder has worn away to a considerable extent. The surfacetexture is severely rough and pitted.

how i~ Measure: Weather ing and ravelin g are measur ed in square feet of surface area.

Fl
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Name of Distress Joint Retlection Cracking from ~~~
(‘ Slabs (Longitudinal and Transverse )

Description - This distress occurs only on pavements having an asphalt surface over a portland
cement concrete (PCC) slab . This category does not include reflection cracking
fr o n t any other type of base (i.e., cement-stabilized , lime-stabilized); such cracks
al e listed as longitudinal and transverse cracks. Joint reflection cracking is caused
mainly by movement of the PCC slab beneath the asphalt concrete (AC) surface
because of thermal and moisture changes; it is not load related. However, traffic
loading may cause a breakdown of the AC near the crack, resulting in spallin g
and foreign object damage (FOD) potential . If the pavement is fragmented along
a crack , the c rack is sa id to be spalled. A knowledge of slab dimensions beneath
the AC surface will help to identify these cracks.

Severity Levels: L Cracks have only light spalling or no spatting, and can be filled or nonfilled. If
nontilled, the cracks have a mean width of 1/4 In. (.63 cm) or less; filled cracks
are of any wid th , but their filler material is in satisfactory condition .

NI One of the following conditions exists: (I) cracks are moderately spalled and can
be either tilled or nontilled and of any width; (2) tilled cracks are not spalled or
are only lightly spatted, but the tiller is in satisfactory condition; (3) nontilled
cracks arc not spalled or are only tightly spalled, hut the mean crack width is
greater than I ~

‘4 in. (.63 cm); or (4) light random cracking ex is ts near the crack
or at the corners of intersecting cracks.

Cracks are severcl~ spalled and can be eit her tilled or nonfilled of any width .

h ow to Measure : Joint reflection cracking is measured in linear feet. The length and severity level
of each crrck should be identified and recorded. If the crack does not have the
sa m e  severit\ level along its entire length , each por tion should be recorded
separately . For example, a c rack tha t is 50 ft ( I S  rn) long may have 10 tt  (3 in)
of high severity ~

() ft (6 in) of medium severity, and 20 ft (6 in) of light sevem-i t~’
these would all be recorded separately. If a bump occurs at the reflection crack.
it is also recorded.
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Name of Distress: Rutting

Description: A rut is a surface depression in the wheel pa ths. Pavement uplift may occur
along the sides of the rut; however, in many ins tances , ruts are noticeable only
after a rainfall, when the wheel paths arc filled with water. Rutting stems from a
permanent deformation in any of the pavement layers or sub grad e , usually
caused by consolidation or lateral movement of the m aterials due to traffic
loads. Significant rutting can lead to major structural failure of the pavement.

Severity Levels: Mean Rut Depth Criteria

Severity <40 mph >40 mph

L 1/4 to 1/2 in. I/S to 1/4 in.
— (.63 to 1.27 cm) ( 3 2  to .~ 3 cm)

M l/2 to l jn, l/4 t o l - ’ 2in.
(1.27 to 2.54 cm) (.63 to 1 2 7  cm)

U I in. 1 2  in.
(2.54 cm) (I .27 cm)

How to Measure: Rutting is measured in square feet of surface area , and its severity is determined
by the mean depth of the rut . To determine the mean rut depth , a straightedge
should be laid across the rut and the depth measured. The mean depth in inches
should be computed from measurements taken along the length of the rut.

8Q
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Name of ’ Distress : Swell

Description: Swell is characterized by an upward bulge in the pavement ’s surface. A swell oc-
curs as a long gradual wave of more than 10 ft (3 m) in length. Swelling can be

-~ accompanied by surface cracking. A swell is usually caused by frost action in the

- 
subgrade or by swelling soil.

Severity Levels: L -- Swell causes low-severity ride quality ,* Low-severity swells may not always he ob-
servable, but their existence can be confirmed by driving a vehicle over the sec-
tion at the speed limit. An upward acceleration will occur if the swell is present.

M - - Swell causes medium-severity ride quality.

H - - - Swell causes high-severity ride quality.

- How to Measure: The surface area of the swe ll is measured in square feet.

‘See page 51 for defInition.

1
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Name of Distress - Shoving

Description : Shoving occurs when the pavement surface permanently displaces in a longi-
tudinal direction In a localiaed area due to traffic loading. Shoving produces a
short , abrupt wave because of pushing of the surface by traffic. This distress nor-
mally occurs only in liquid asphalt (cutback and emulsions) mix pavements due

* to instability. Shoves occurring in patches are considered in rating the patch , and
not separately as sho ves.

Severity Levels: I - Shove causes low-severity ride quality.’

M -- Shove causes medium-severity ride quality.

H Shove causes high-severity ride quality.

How to Measure: Shoves are measured in square feet.

‘See page 51 for definit ion.
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