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PREFAC E

This report documents work accompl i shed between July 1976 and September
1911 oy tue U.S. Arviy Construction Engineering Research Laboratory , under
Proj ec t Order No. // -u 14 troin the Air Force Civi l  Engineering Center
(A FCEC ) , Tyndall AFd , Florida. Hr. Donald N. t3rown was Project Engineer
for tile Civil Engineering Center.

On April ó, 1911 , AF~EC oivided into two organizations. AFCEC became part
H of the Air Force Engineering and Services Agency (AFESA). The Research and

I)evel opfflent function remains under Air Force Systems Commana as Det 1
(Civil and Environmental Engineering Development Uffice (CEEDO ) ADTC).
h r .  Donald N. Brown remains as tue Projec t Engineer. dot n units remain at
Tynuall AF~ , Florida 324U s.

Th is report has been reviewed by the Inrormation Center Officer (10) and is
releasable to the National Technical Information Services (JTIS). At NTIS
it w i ll oe ava i la b le to the general pub l i c , inclu ding foreign nations.

This technica l report rias been rev i ewed and is approved for puol ication.

- E~L P~i
@

- - DONALD N. BROW N GUY P. YORK , Lt Col , USAF
• Proj ect Engineer Dir of Civil Engrg Devel o pnien t

— /Li~’~~~/--~ ~~~~~~~~~
— [

~ . WOMACK dOS PH S. PIZZUT O , Col , USAF , BSC
Chief , Geotechnical Division Commander
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INTRJUUC r ION

tfl L Air Force t ias b r  several year s been act ive ly engaged in the devel-
opment ot a Pavement Maint l?nance Management System . The f i rs t  accom-
pflshtnent in tnis study was the devel opment of iiiproveu procedures for d ’ -
terilining the rel~ tive condition of airfi el d pavements. These improved
procedures are presented in detail in this report. These procedures were
deve lope C during FY /5 and lb and validated by f ield tests during FY 7 6 

and
1/ . Two conferences , attended by Command Pavement Engineers from all Maj or
Commands , have b~cn held at Tyndal l AFI3 , Florida (3u Nov -2 Dec 1476 , 1~ -2U

- 
- Oct 1911) , to discuss and revise these procedures. It was the consensus of —

the attend~es at these confer e nces that these procedures provided vas t l y
improved methods for determ ining the relat ive condition of airf iel d pave-

— I nonts. Thus , CEEDO was requested , during the conference held in Oc tober
191/ , to publish , in some form , instructions for the use of the Se pro-
cedures as soon as possible. As a resul t thi s technical report is be ing
puo l i shed in the same format as that used for Chapter 3, “Air f ie l d Pavemen t
Condition Survey Report ,” AFR 93-s. The Air Force Civil Engineering Center
(AFCEC), a t Tyn dall AF L~, Flori da. has tue responsibility for revising AFR
93-b. It is recommended that the information presented in this report be
u~ ’d as a basis for revision of Chapter 3 , AFR 93-5.
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1. “~ ‘o .  1 P115 ¼ iapt ~“ ae’~ t i N e ’. the proce l ure ’. for  pert orini n~ an

~i i rI 1’ ’ 1 .1 ~~~ ~ i .n t c Othi i t i on ‘.Urvev .ina deterni  ‘ii n’ i’  pave ’n I o i l  I I on

~ ~ I ~ hi ‘.ed on tt a t a oht a i n’’~I I ron t he ‘~urvev . Uu t 1 i no s o I et tio~t s
t t i ,t ~lat .i reqt~i r o n o i t ’ .  to ,’ prepa ri  n~ or i l i  Ii on s t i rve v  re i ’ t t  ‘. ~r ’ .~1 so pre -

‘.en tej .

~‘ o i t ’ , t i y e ’ . . I he condi t iOU ‘.tl~~V0V and te t eri’i i ‘Liii t : i  01 the ,~~~ I
t u t  t i l l  the to )  l o w i r -  o0~1e. lives :

~i. 1ni i~ a t e s  t he pre sent otili t ion oi the p lV OOt ’flt in te rm s  of ‘ .t r uc-
t n a  1 1 nt ~ r i t  ~ •tnd opera 11 ona 1 ‘.ur I a~ 0 c OflO i t  i t i l l

N. cro~ ide’ . I t t ’ t~ase ~iv i  1 ~Ilq 1net’r (3i~ 
) w i t h  an ~h 5l~~t t i ve  and ra

t i ona 1 Nd ‘.1 ‘. l o t  t i t ’ t term lil t :iq ma i iltenatic e 5tnd rep.t 1 r ,te& ’~ls 1nd prie r I i ’s

I he l ’L I oht •ii iie~t over a pen Ott 01 y0.f l ’S W i  1 1 ~t 1 so es t ab  Ii 511 1 t i’ ra te  ot
05tvt ~ient dot en ‘ i t  1 on wh ich  si ’lvt ’S as a w 5trni  it ~~ s~~.t 0ni for  ea r l  v 1 t e nt 1 -

4 l i t  .1 t 1 Ofi til t 01. proj ec t 1 Ofl Of tldj 01’ t O P d  1 ,. l’equi i’OiiiOfl t ‘.

• i’~ OV 1 ~~~~ t Ilt ’ ii t~1 or c OflhllidtllIS wi tti a t 0 ~W l0i1 I iittex ten c0’ilp~i ,‘ nq t he
ondi t io n .t’i t pe” Iorm,liict ’ of pavem ents ,tt .il 1 op5 ’ r t t  io,i,i l bases wi th in

t Pie i ,‘ ion i ~~ le t 1 Oil ’ . • Intl a 1 so prov 1 ,les a rat i e n t i  ,j us t i t i c  tI ion I or ii i  or
‘ - e t ’  in pi’o 0. t and I or request i n~ h i —  de pt h p i v ’ ’ e n  t eva l nat ion.

d. i’roy i te’~ HQ W~•\t wi th a rat 1011,1 1 ~~~ s i  s for as ’.i ~ni no pr ior i  t v f o r
1 ii - dept Ii t’aveineil t eV~ m a l i  oils

F’ rov I do’. I ~1t~ac~ on pa~ en~ni I ~
,.f ofltl,i’ice for  val Ida t i on or 1”

prov entOil t at c urreit t pay omen t tie ci q ii anti na iii t ena f i t  e proc Odu no S

- 
~~. ~eiier a 1

a. I he Ii ~ 1 it ’l d p5tVt’i1l~ ii I c 01111 ti Oil SLi!’VOY Intl tIlt’ tlt’tOnili i ndt ion of
the ~i 1 N’, the ha’.’ pavemt ’,lt. Ofl’) 1 neet’  are t b ’  l’nimlry means ot obt ii iii n
tn~l ,‘e~ ord 1 119 V i t a l  d l i i i  e 1 d p5tVt ’111011t pert Orhi ,Itlt e d t t I  •

. ltit’ ~o’io ill on survey t o n  :‘ot Ii jo i  nt ed conc rete anti ,tsphal t— or
t i ,  - Sui’t h ed pdvt ’fllent features consists princ ipa l ly  ot t visu al i n—
‘.pet 1 10,1 0 the ptVenlt ’nt surf ace s fo r  sions of paveme’it d i s t r e s s  re—

• I t inq t r~~ii tllt ~ 11111 uent e 01 t i n crtt t t rat P ic ailtI t ’i lv i rotwleilt .

c . I he overal 1 a i rt el ti pavement must Ii rst he til v ide O i ilto Pea—
ttii ’0’. Nt ’ .~’~ on the pdVOInO!l t ‘ s dOsi ‘1,1 . t Olis t rut tion Ill s t o ry  • and t r aP l i t
area. •\ do’. i ona I - a pavement f e ature the refore I i)  has cons i s te nt  —

s t r u c tura l  tti i ¼kilt ’s’. and mater ia ls , ) was cons t ruc t ed  at OUt’ I nie • and
1 i ~. lOt Ot s ’d 10 O u t ’ t n . t I t I  area . 1 he teat ures slioul 0 Nt’ out I i  nod ,tlltt

i dent if 1 etI Oil ti lt’ .t i r t i  old 1 ~v~tit p11111 .

- - - ~~~~~~~~~~~
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3-4. Procedure . The steps for performing the condition survey and
de termining the PCi for a pavement feature are shown in Figure 3-1 and are
b r ie f l y  de scribed below.

a. The pavement feature is f i rs t  divided into sample units. A
samp le u n i t  for concrete pavement is approx imately ,‘LJ slabs; a sample
unit ton aspha lt is an area of approximat ely NUt~¼ ) square feet.

N. The saniple units ar e inspected , and di stress type s and their
seve n ty 1 ev el  s ,iiid uensi t ies are r e c o r d e d .  A t t achnieui t A provi des a

• comprehensive gui do for identif ic ation of the d i t  tot -ou t cli stress types
and their seve r i t y  leve ls .  l Iie c r1 teri,i in Attachment A must be used in
ident i fy ing and recording the distress types and sever i ty level s in
order to obtain ~tn accura te  P C i .

c .  F or each distress type , density , and severity level wi th in a
samp 1 e Un i t • -a (leduc t va lue i s do tenini ned t rem the appropri ate curve.
These curves are presented i n  Section 3-4 -1 for jo inted concrete and
~.ection 3 — 4 — 2  tor a sp hal t— on tar— surfaced pavements.

d. 1 he total deduct v~l uc ( T OV ) ton each sample u n i t  is determi nod
ny adding a l l  deduct values for each d istress condi tion observed.

e. A coi’rec ted deduct value (CDV I is determined f ront Section 3-4- 1
tor joi nted concr ete and Sect io n ~— i —  ‘ t Ot ’  ,lspPldl t — or t ,in- surfaced nav e—
nouts. ihe CDV is the t .\ adjusted fo r the number of distress condi -
tions observed w i th  i liii v- i dua l cleduc t values of more than t I ye poi nts.

f .  The PCI for each sample unit inspected is calculated as fol-
lows :

PCI 100 - CDV

If the CDV for a sample unit is less than the hi ghest individual
distress deduct va lue , the highest value should be used in lieu of the
CDV in the above equation .

• g. The PCI ot the entire feature is the average of the I’CIs from
all sample units inspected.

h. The feature ’s pavement condition rating is determi ned from
F inure 3-i , Step 8, which presents verbal descriptions of pavement con-
dition as a func tion ot PCI value .

3-4- 1. Jointed Concrete Pavement Conch tion Survey . t- iqure 3-3 il lus-
tra tes the dlv i  sion or a joi nted concrete feature into sample urn ts. Fa ch
sample unit (approximately 3u s la bs in size) is numbered so it can be ,‘elo-
cated for future inspections , maintenance needs , or random sampl i ng pur-
poses.
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ic ii sanipl e uni t of t Pi ’ fea ture i s i 1151 1c c ted ( oi’ ~~ ‘ t ’ ~‘t ’C t ion -~ -5 te n
s iinpl 1 ng) . I he ~tc tual i ilspt ’c t i  on is pei ’t oiiii~d Nv w al k 1 ‘L] ov~’i’ eac ii sl t u ot —

tilt’ sampl o uni t ht’ i iii surveycti anti ,-econdi og di s I ress (  cc ex istin g iii t Il t ’
sl ab on t Pie .101 nted co iic r e t’  ptveuii eu l t—co i id i  t i on sunv ev d a t a  sheet to ”
sampl e on 1 t (F ig ur e ’ — -~ 

) . ~tiie data shoot is used ton c~ . h sa’npl e urn t . A
s~.etc h is  math’ Of the sauilplt ’ unit . usi ~~ tilt’ dots as ,j t) i ‘it 1 rltt ’i’S’’C t ions.
I lit’ appt’opi’i .ttt’ ilumbor c Otit ’ ton eac h di St ness tountl in tilt’ sl lb 1 S p1 ic -‘d

• in the stlu,ine rept ’ t ’soi i t  i nq tUe sl tb . The 1 c’ttt’r L low) . ~b ( ‘lOt1 1 1 1 1 1 
- ot ’ H

(hi gu I  i s  m d  udeti ii avi~ with the d is t ress number code to 1 ‘ l d l ca te ’  t ’ ie
seve r  i t leve l  ot tile Ii Stress. F or exa ni~ l e , 151 u - i d i cite s t hat low seven —
i ty corner spa ll t  n~ ex ists iu i  tilt’ sl ib •

A sUninar’, 01 toe d~ s t resses  anti the seven ties of e j e p i  distress con -
tn fleti in tilt ’ ‘.anipl e uni t 1 s conp i 1 ott on tne survey dat.t sheet  • I hes e  d at t

art’ used to t ompute the i’~ I for the s~u’ipl e uni t by lo l l  ow i ‘in t h~ Steps pr e—
SOultOti iii “~~~ t ion  ~~

— . . i ouu ’e 1— 4 presents the de&tuc t cu rves  for cact i  Lii S—
tress ty pe and r igure 3— s ~i yes the’ co nnected deduct cu t - y e s .  F i qure 3 — 3
snows tilt’ sumar~ of the’ di stress ~l~ rms i t i e. anti sev en t ies  and the computed

I for the samp l C urn t

1 lit’ P1 Is f a r  ~t l l  trio sanp l o uni ts are’ coiiipi led i nto a fe ature suimiary •
•ls Sh own ifl 1- 1 qurt’ 3 — b • 1 ‘it ’ m ean t ’l’ I f o r  thO t eature is th’tertiil ri~d by
ave ’i oi iiq the i ’~ Is t r om ~‘ach sample ’ urn t. T h e’ overa l l  conch t i on u’ati no of
t ‘ie feature s detorni i ned by cisi ~ 1 the nie~iui Pm ’ I and F I none 3—i  I .e . •

c e l l  c u t — ~ood , Poor • etc.

3—4 —3 ,  Asph a 1 t— or Tat ’— Surt~tcet i Pavenien t Con c h t ion Survey . F I 9uu’t’ 3—
I shows an oxaniple of d iv id ing a f eat ure i ritO Safllpl e uni ts. Each sam’ipl e
Ufi 1 t ( approx i ma tol y suuu square toot in si Ze’ 1 1 S nuuhlherCd so I t can he t ’ e—
1 oca t t ’tl for future inspe ctions. mai ntenance needs . or random salilpl i nq pur-
pose S.

Fa c h samp le unit of the fe ature is I ns pecte d (or see Sect ion 3— S ton
sanlp l ng) - The d is t ress  i nspt ’c t ion is conducted by w a lk in g  over the sanlple
uni t • measuni rig each d istress type and sevct ’i ty according to Attachment A ,
intl record i n j  the data on the asp ha l t- or tat ’— surfaced pavement -condi ti on
survey data sheet ton samp 1 e uni t r i gut’e 3 —~~~ 

) . L)fle data sheet I s used for
eac U sampi e un I t. A hand odometer i s very hte l pt ul tot ’ ineasuni nq the di s—
tress lengths and areas. A lu—ro o t  stra•ightedgt? and i IC— inch  sc a le must
he ava ilable ror measuring the depth ot ruts or depressions. Eac h column
on the dat a Sh eet i s  uSed to represent a d istress type , an u the amount. and
severity Of cacti distress located are l is ted in the column. t-or example ,
d ist ress No. ~ (depression ) is recorded as bx4L , wnic h indicates that the
depression is b fee t  by 4 feet and of low severity . Distress type No. ~(longitudinal and t ransverse cracki ng) is  measured in linear feet;  thus ,
101 ind i cat es ID toot of lign t c racking , SN in dic ates S t o ot  of med i um
c rack  i rig • etc . lii i s forma t I S very convenient for recortli og data in the
fie ld.

b
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‘1
The total distress data are used to compute the PCI for the sample - 

-

unit by fol lowing the steps presented in Figure 3-1. Figure 3 -9 gives the
deduct curves for each distress type , and Figure 3 -lu presents the cor-
rec ted deduct curves. A summary of the distress densities and seven ties
and the computed PCI for the sample unit are given in Figure 3-8.

ru e PCIs for each sample unit are compiled into a feature summary as
snown in Figure 3 -11. The mean i~C1 for the feat ure is determine i by aver-
aqing the PCIs fro m each sample unit. The ove~ a l1 condition rating of the
reature is determined using the mean PCI and Figure 3 -1.

3-4-3. Remarks.

a. For auth types of pavement (3-4-1 , 3- 4 - 2 ) ,  it is important that
each samp le unit be identiried adequately so that it can be relocated for
additional inspections to verify di stress data , or for comparison with
fu ture inspections.

b. Based on s igni f icant variat ion of sample unit PCI alon g a feature
and/or signif icant var iat ion in distress types among sample units , one fea-
ture should be divided into two or more teatures for future inspections and
maintenance purposes.

3 -s .  Condition Survey by Sampling. Inspection of an -
~ntire feature

may require cons ide raale ef for t , especia l ly  if the feature is very large.
m i s  is particularly true or asphalt - or tar-surfaced pavements containing
much distress. Because of tne time and effort invol ved , frequent surveys
of- the enti re feature may be beyond avai lable manpower , funds , and time ;
tar example , closing a heavily used runway for any extended time period is
dif f icul t .  A sampl ing plan ha s therefore been developed so that an ade-
quate estimate of the PCI can oe determined by inspecting only a portion of
the sample units in a feature . Use of the statist ical sampl ing plan de-
scribed here wil l  considerably reduce the time required to i nspect a tea-
ture without s igni f icant loss of accuracy. However , inspection of the
enti re feature may be desired for contractual maintenance work. The dAJCO M
pavements engineer w i l l  specify whether or not sampl ing may be used.

a. r~umber of Sample Units to Be Inspected. The minimum number of
• sample units that must be surveyed to obtain an adequate estimate of the

PCI of tfle feature depeids on:

(1) How large an error can be tolera ted in the estimate of the tea-
• tune PCI (denoted by e) .

(2) The desired prooabil ity that the feature PCI estimate will be
within this limi t of e rror (us ually set fai rly high , such as 95 percent).

7
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1) 1 t ie t’ St  1 t i l t  0 01 tile’ y i n i at i on til t ilt? Pm ’ 1 on ’ s t iu idand dev m a t  ion
I ron one sanipi t’ unit  to another w i t h  in the 1 e’at u re ’ ( deno tOti b~

4)  The tot.i 1 ulumber ot s•ampl e un i ts i ui the t e ’atur e 1 denoted by N) -

or ‘J5 percent co n I i de’rlde th a t the e r r o r in esti lilat Inn the nieani fea -
ture’ Pc’ I 1 s no nt -e ate r  than ~e , the til l ill mum nuniht’r or s~umnp Te on its to he
i nspt’c ted , n • i s  cal cu 1 a ted I rom the’ f 011 owi nq equat lOll .

N- ’- U- i )
Pt

I 1 N — 1 ~ + ‘-

O~ c~a~’n~’l ~‘ - an asp rial t— sur f a~ t’tt t,i\ 1W 1~ I e’ t t u rC  “C loot wi  tiC arid .‘SCC
too t I onu g n, ’.t be i nspec t Ot1 ,Iiitl tile’ Iile’Jfl n I ’ I tle t e’nnii tied. Conve nie nt sanip l e
uni i t s  of ~C~ it m C feet arc cr1 e’e tetl; .‘S 0111 t s resul t - t 1ctenn i ni nq the true
m~ [ of t h e ’ f eatur e’ wi thu ‘i •~~ poi nuts , w i t h  a Coot idenco 1 evel of Os percent
i s desi re5l . A st an i t ta n t t  dcv i  at i on of IC pol n i t s  is se l Cc ted based on t ia t i
obtam ntt ’ 1 f rein tuan~ asphal t teatures. The parame ters are thert’t ore :

N

0 5 poj f l~ S

~‘ 10 points

ii a ~10”) 10.
I (

There toro a iiu i nuniunl of 10 sample uni ts must he sel e’Ct~~d at randoni and
1 nSpec ted; the Pc ’ 1 ot t ’ac  hi uni l t and the mean Pc ’ I of the t ea t  ore are then
c ompu ted based on the’ i rispec t ion data.

Plots wflich permi t the number of required sample s to be readily oh-
ta I nod wore de’vt ’l aped usi tug Equation ( 3 — 1 ) .  These graphs - shown in F I gures
3 i s . ’ and 3 — L i . can be used to sel oct the ml nuniuni nufllher of saiiipl e uni t.s
tha t must ho in spec ted to prov i de a reasonable est innate of the true meami
PC1 of the featur e’. Pu s estimate w i l l  he wi th in  +5 pol nts approximately
‘)‘~ pet’cCflt ~ the time .

h. Select ieni of Sample’ Units to Le Inspected. Sample units must he
se l ected ranth~ii1y to i nisure an unhi aseth estimate of ’ the pavement featu,’e’ s
PCI . It the total number ut sample units iii a feature is 10 or inure , stra-
ti tying the feature is recoiiiulended This involves dividing the feature
into a number ot pav’ts called stn’ata. An equal number ot sample units are
randomly selected from each stratum , and the samp l e mean is computed by
aven’a~j lng the PCI of a l l  surveyed sa,nplt’ units.

8
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The t o l l  ow i nq t -+ anipl e 1 1 1 ustrat es t~1e procedure of s t r a t i f i e d  rando 1

s5umi~ l ~~~~~~~~ iho i~’at un’ e’ to be inspected ( F igure 3 — i )  co nta ins ~5 s ample
uni ts.  The requl r 5’d miii niniuni number of sample ~ni ts - i~ prev io usl y cal cu—
1 Jtt ’d , i s Ic. T ue saiiipl 0 Ufl 1 ts are nUliib0red t n ’oiii I to ~~ non i nni nq at on ’
end. ~~t n ’ at a  ca n he sele~ ted i’i s5’veral wn ~ c • SUCh d S di v  ulirig the f ea tu r e
into f i v e  s t ra ta :

Stratum I Sample urn ts 1 through S
~tratum ~

‘ Samp le uni ts n through 10
Stratum 3 Sample un its 11 through 15
S~ rat umu 4 S atupi 0 on i t s  1 n throuqh ~%

St ra t  urn :‘ Sainp i e un i t s  ‘1 throu~h ~
‘
~~‘

~w O sam1 ~p1 C’ li ii I t ’~ ~lI’O st ’l ec t  ed it random ‘ -
~ ‘m eac h stratu m using a

random nuni~en table suc h as Tabl e 3-1 . For ’ the ex ample , the units could he
sd cc ted by stan - t i  rig at co l umus uS and Oo , and n-ow 10 , and pn -oce edi rig dawn
tne page. se 1 cc t I ng two numb en- s t ruin 1 to s ( Ui f roin row lb and 01 t roni row
i S ),  then b to lu . etc Since the required units are riot obta ined when the
bottom of the column has been neacnod , the addi tional units can be obta I nod
by proceedi tug upward from row ~4O in colunins ~0 and ~I . The sanipl e units
selected ton’ tne example us ing this procedure a re:

Strata Sam~~1e Un i ts
Stratum 1 ( l-~ ) U1 , t53
Stratum ~ ( u- l U)  u~. 10
Stratum 3 ( 1 1 — 1 5 )  Li, 13
Stratum 4 (1b-20) it), 1/
Stratum S ( C1- ~ S) 21 , .i3

Each ot these sample units must he inspected arid its PCI determined.
The mean PCI of the taxiway feature is then estimated as the mean of the 10
samp le uni ts. Usi rig the dat i  in Figure 3 — 11,  the PCI of the feature dete t--
mined using the sample option is as shown in Fi gure 3 -14 . The PCI of the
to sampie units is 38 . which is close to the true mean of it) , as q iver m in
Figure 3 -11.

One of the major object ives to random sampling that engi:ieen ’s some-
times express is the problem of not including a very poor or excel lent
sample unit(s) which niay exist in the feature . However- , one or niore addi-
tional samples may be selected by the engineer if desired; hut the fol low-
ing equation must then be used to compute the mean PC i:

rc! f ~~~~~~~~~~~~~~~ P m I ~ + PC I ,

where PCI t = mea n PCI of feature

N = total number ut sample units in the feature

C number of addit ional sample units

¼)
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PC l~ a r it fime t ic inea ni or PC I for random units

- ‘ PCI~,, ari thmetic mean of PCI t’or the additiona l sample units.

- ‘ For example , it the mean PCI of the Ic) sam iiple units previously di s-
LuSse(1 was ill , and one addi t ional sect i on , which was inspected because it
h~d serious (histress . had a PCI of 10 , the final PCI t ut the feature woul d
be computed as:

PU~ 
(25— 1) 

~~~ I 
?5 ( 10) 37

3-b. Pavement Condi tion index ( PCI )  Computer Program. A computer
procjraun to compute the PCIs of any number ot sample units and features is
included in Attachment 13. This program provides a rapid moans of computing
the PCI5 whe n many samp le uni ts and / or features are surveyed , and a con-
von i en t summ~nary of di stress data , samp le urn i t PCI va l ue s , m d  tea ture PC I s .

3-1. Hasi c A i r f i e l d  Data. A considerab le tinlounit of basic a i r f ie ld
~Iata are i nicorporated into the cornel l ti on survey report. Most of tf l i S in-
tor inat io n is contained in construction and nai ntenance records. m u  in
previous pavement condi ti on survey reports which ti re usually ava i l  able in
the OCI 111 es. To facilita te report prepar ation , the basic data should he

~mccumu11i ted and mai mm ta i ned by the base pavement enq i ricer in a forma t SI 111 1 -
lar to the condi tion survey information items . These items should be coni-
p i led at base level for subsequent use in the survey reports as fo l lows :

a. Construction History . The history of ma intenance , repair , and
reconstructio n from or’iq in al construction of the primary airfi e ld pavement 

-
‘

SyS tern to the present shoul d be mal ntai nod , the data should r’ef icc t air-
f i e l d  pav ement proj ects and a i r f ie ld  change projects accomplish ed by the
construction agent , contract serv ices , anid (ICE work forces.

b. T r a f f i c  Histo ry . The f requency of full stop land inqs and t a k co t t s
for e.icti aircraft should be obtained I rum ha so opera ti ons. The data should
he cumulative from earliest records.

c. Weather and Precipi tat ion Data . An nual temperature ranges and
precipitation data in the form of a weather summary should be obtained from
the base wea ther of Ii cc.

d. Plans and cross-sections of all major airfi e ld comporments should
he inc luded in the report. Th ose 511001 d he updated to reflec t n~ew con -
struction , reconstruction , or overlays upon completion of proj ects . -‘

- 
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e. The Dose Coinprehensi ye Plan shun Id t ie S uppi enment.od as necessary to
5(10w subs un- face dr-a i naqe sys torus under’ tIme 1ii rt i el d pavements.

t. Grades. Longi tud inal and transverse grades should ho indicated on
runway and taxiway profi le and cross-section drawings.

g. Frost Action. It applicab le , records ot pavement behavior during
freezing periods and subsequent thaws should be obtained.

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

i. Photographs. Photographs depicting [>0th general and specific air-
t ie ld  condit ions should be included to I llustrate spec i f ic  paveniient condi-
tions. include an aerial photograph of m inimum scale 1:800 , current w i th in
3 years.

j . Pavement Condition Survey Reports. All previous pavement coridi-
tion survey reports should be on hand and mainta i ned in chronological order
and referenced In the current report.

3-8. Airfield Pavement Condition Survey Reports. The forma t for re-
porting the findings of the airfield condition survey has been designed to
preclude the necessity of extens ive drafting and typing. The pavement dis-
tress data and PCI computations can be presented as directly obtained f rom
the computer program , or manual calculations. tlasic airfield data and
load-carry i ng capac ity evaluation will primarily reflect changes in air-
fiel d pavement systems which have occurred since the last condition survey
report. The report should be prepa red by the base pavement engineer on a
recurring cycle at intervals not to exceed 5 years and should he reviewed
by the major coninand pavem ent engineer. The PCI condition survey should be
performe d annually for all the features. The resul ts ( preferably the PC I
program computer output ) should be submitted to the major c on inila nd engineer
for evaluation and further action. If significant changes in the PCI have
occurred , the condition survey report should be updated. The update should
inc lude Sections 4 , 5 , 6 , and 7 of the report. The condition survey report
format is shown in Figure 3-15. The major c ommand engineer should make
sure that the format is used to insu re that the completed reports are stan-
dardized.
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STEP I DIVIDE PAVEMENT FEATURE INTO SAMPLE UNITS.
- - STEP 8 DETERMINE PAVEMENT

STEP 2 . INSPECT SAMPLE UNITS DETERMINE DISTRESS TYPES CONDITION RATING
AND SEVERITY LEVELS AND MEASURE DENSITY OF FEATURE.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Med

~~~~~
hga*o r 

:~~~~

STEP 3. DETERMINE DEDUCT VALUES _______

L~~ T Cra ck ing AiIi ~ otor 70

40 

_____

~bI DENSITY PERCENT 00 0_ I DENSITY PERCENT 100 25
( Log Scale) 

- - 
(Log Sca le) VERY ~~OR

STEP 4. COMPUTE TOTAL DEDUCT VALUE (Toy) o , b

STEP 5. ADJUST TOTAL DEDUCT VALUE FAILED

00

0 - - -() T0V~ a4 b  100 200
TOTAL DEDUCT VAL UE

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

STEP 7. COMPUTE PCI OF ENTIRE FEATURE (AVERAGE PCI ’ S OF SAMPI..E UNITS)

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

4IRFIEL 0 2 FEATURE T W i
DA TE 3/28/ ~~ — SA MPLE UN! T N0

SURVEYED BY M ~‘ ~‘M D SI. AB SIZE / 2.5 x / 5 f,’
20 SLABS

S S • S S
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0/Si scv NO. S DEDLCT

6 TYPE - SLABS SLABS VALUE
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A 5 ~~ -- J~~_ ±S3 IV’ ~~~~ M~ _L - - -
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t 2. 
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-

3L 12L i~~ ~~ 2~ J~~ 
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_ _  _ _  

3L 15L .

2 IOM 3L DEDUCT TOTAL 
_ _ _ _ _

_____ _____ _____ ______ 

CORRECTED DEDUCT VALUE (CDv 32g. 
-~

PCI /00 — CDVz 48
I~~L~ RATINGs ~~OO9

2 3 4

Fig ure 3-3. Jointed Concrete Pavements - Condit ion Survey Data Sheet
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~Ioi NT SEAL EWW~E I S NOT RATED F~’-’ DENS ITY THE SEVER I r~
OF THE DISTRESS IS DETERMINED RV THE SEALANT’S OVERALL
CONDITION FOR A PARTICULAR SECTION .

THE DEDUCT VALUES FOR ThE THREE LEVELS LW SEVERITY ARE
AS FOLLC~1S:

1. HIGH SEVERITY — 1? POINTS

2. MEDIII9 SEVERITY - 7 POINTS

~~. Lc~~ SEVERITY - 7 POINTS

Jo iflt St ’~~I 1 ~1u lillult l (’.
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Figure 3-4. Jointed Concrete Distress Deduct Values (continued)
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Pavement Feature : Taxiway 5

Total No. of Units: 25

Date of Su rvey : 7/13 /76

Unit Unit 2 Uoit Unit 2No. Area ft PCI No. Area ft PCI

1 5000 42 16 51)00 35

2 5000 33 17 5000 22

3 5000 53 18 51)00 30

4 5000 39 10 500() 39

5 5000 23 20 5000 35

6 5000 25 21 
- 

5000 32

7 5000 36 22 5000 41

8 5000 38 23 5000 49

9 5000 35 24 5000 30

10 5000 25 25 5000 22

11 5000 32

12 50 10 45

13 5000 40

14 5000 55

15 5000 4 .  Average PCI for feature : 3.

Condit ion rating: Poor

Figure 3-11 . Feature Sumary - Asphalt- or Tar-Surfaced Pavements
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Pavement Feature : Taxiway SR

Tota l No. of Units: 25

Date of Survey : 7/1 3/ 76

— - - 
Uni t Unit 2 lJnit Unit~~No. Area ft PCI No. /~rea ft

’ P(’I

1 5000 42

3 5000 53

9 5000 35

10 5000 75

- :  12 5000 45

- 

. 13 5000 40

I i  16 5000 35

- - 

17 5000 22

71 5000 32

73 5000 49

Averaqe PCI for Feature : 38

Condition Rating : Poor

Figure 3-14. Feature Sumary--4sphalt- or Tar-Surfaced Pavements1
Samol inq Option
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h ILL PAGE AND COVER. The title page will indicate the major command re-
sponsible for the report , base on which the survey was performed , date of
inspection , and date of the report.

1. Construction History . Reference the latest condition survey or pave-
Inent eva ’Fi~ation report and update construction history to depict airfie ld
construction , maintenanc e , and repair projects accomplished since last
survey or evaluation. Record the construction history changes in the same
manner as presented in the last condition survey or evaluati on report. In-
dicate whether pavement was built ori ginal ly to light , med i um , or heavy
load design spec ifications.

7. Ctiaracter and CornRosltion ot Ai i’c raft  Tra f f ic  and Load Re peti t ions.
Prov I sic a brief narrative paragraph which ret icc ts p as t  and present m ission
aircraft, by type and i~stiniated t requency ot full stop landings u - m d  take-
otts O f each aircraft.

~~. Plans and Cross- Sectio ns of Ma,jor A i r t i e~d Components.

a. A i r f i e ld  Layout Plan. The a i r f i e l d  l ayout plan should depict air-
t I el d pavements requi red to support the ni ss i on; pavements not presently
used but mai nta ined for possible m iss ion support ; and pavements not re-
qui red and n~ t nial ota i ned. A l 1 features should he deli neated and i denti  -
t ied by f a c i l i t y  type (runway , taxiway , or apron), feature number within
facility type , traffic area (A. fl C , 1), or X ), and pavement thickness and
material type (AC and/or PLC)

b. Condit ion Rat in g. Include an a i r f i e l d  plan symbol-keyed to m di-
c,ite the narrative condit ion rating of each feature (e.g., F = excel lent ,
VG = very good , ~ good . I- = fair , P = poor . V P = very poor , FL) t a i l e d ) .
The PC I shou 1 d be I nd i c ated in the rema t-k co 1 umn on the Sunnuary of Physic ml
Property Data.

L)raina~e. Problem areas should be identi tied. Surface and su b-
surface drainage should be shown in plan and profile tor u - i ll potential
drainage problem areas.

d. Cross-Section. Cross- sections (pavement structure sect ions )
should be provided in the report only when the original sections have been
modi fied by major reconstruction , maintenanc e , or repair .

F i gure 3-15. Condi tio n Survey Report Forma t

1) 1)

- - — ----
~.- - ~~~~~~~~~~~~ - 
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4. Character  and Condition of Pavement Surfaces. Only general statements
as to the condit ion of the various pavemeni7acilities are desired;
detailed results , such as the summary of defects , are not to be included in
this section of the report. Any areas showing distress as noted during the

F condition survey wi l l  be described as to type and extent of distress. No
conclusive sta tements shou ld be made regarding the effec t of the pavement
conditions on airc raft operations. (This  is to be incorporated into item
1, Narrative Summary.) A plot of the mean PCI of each feature overtime
should be included.

S. Summary of Physical Property Oata . Using the same format contained in
the re ferenced condition survey report , change the summary to reflect the
modifications to pavement structures resulting from recen t a i rf i el d
proj ects. Use asterisks to annotate the changes.

b. Sum1nary__~I Al lowable Gross Loads. Compute the allowable gross loads
for pavement features which have been altered from the last evaluat ion
report by reconstruction or other major change in the pavement structure.
The computation procedure is outl ined in AFM 88-24 , chapters 2 and 3 , for
f lex ib le and rigid pavements , respectively. Use the table in Figure 4-1 of
this regulation for displ aying results. If there have been no changes , the
summary of al lowable gross loads will still be submitted as i tem 6 of the
Condition Survey Report.

-

- 

- 

7. Narrative Summ~~y. A paragraph wh ich incorporate s statements regarding
operational condition of the airfield , recommen dat i ons for ma i n tenance an d

F repair , and major conclusions devel oped during the inspection. Problem
areas should be highlighted.

8. Photographs ~~~ictii~g Airfiel d Conditions. Optional at the disc retion
of the command pavements eng ineer.

9. Attachments. Optional for use to present data to support the conclu-
sions and recommendations developed from the condition survey .

lu. Reports. The basic report size wi l l  be 8 x 10-1/2 inches. The maximum
perm issible size for a foldout sheet ( drawing, gross load summary , etc.) is
15-1/2 x 10-1/2 inches. The completed report shall be securely bound;
pages should be numbered in sequence; and each fo ldout sheet shall be
fo lded properly.

Figure 3-15. Condition Surv~y Report Format (concluded )
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1.0 INTRODUCTION

This attachment provides a standardized reference for airfield pave-
ment di stress identification. The types of airfield pavement distress are
listed alphabetically under the major categories of asphalt- or tar-sur-
faced pavements and jointed concrete pavements. Names , descriptions ,

S - severity level s, photographs, and measurement or count cri teria presented
for each distress were establ i shed based on the effect of the pavement ’ s
structural integrity , operational condition , and maintenance and repair re-

• - 

S quirements.

It is very important that the pavement inspector be able to identi fy
all di stress types and their severi ty levels. The inspector should study
this attachment prior to performing the inspection and shoul d carry a copy
for reference duri ng the inspection.

The results of the pavement inspection are to be used in conjunction
wi th prOcedures presented in thi s document for determining the PCI and
pavement rati ng (Figure A-i).

It should be emphasized that pavement inspectors must follow the dis-
tress descriptions in this attachment in order to arrive at meaningful and
consistent PCI val ues.

61

U 
_ _ _ _ _ _



-~ — —- —-v ~~~~~~~~~~~~~ 
—- —

~~
—- - - -  — - 

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

~~~~~~~~ 
-

PC i RATING

EXCELLENT

85

V ERY GOOD

70 

~1

GOOD

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

FA IR

POOR

25

~~~~~ VERY POOR 

—

I0
FAILED

0 __________________________

Figure A-i . Airfield Pavement Condition Index (PCI) and Rating.
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‘- .0 DISTRESSES IN ASPHALT - AND TAR-SURFACED PAVEMENTS

Name of Distress: Alligator or Fatigue Cracking

Desc r ipti on: A l l i gator or fatigue cracking is a series of inter-
connecting cracks caused by fatigue failure of the

S asphalt concrete surface under repeated traffic
l oading. The cracking initiates at the bottom of
the asphalt surface (or stabilized base) where
tensile stress and strain is highest under a wheel
load. The cracks propagate to the surface initially
as a series of parallel cracks. After repeated
traffic loading the cracks connect , form ing many -
sided , sharp-angled pieces that develop a pattern
resem b l i ng chi cken w i re or the sk i n of an a l l igat or.
The pieces are less than 2 feet on the longest side.

Al l igator cracking occurs only in areas that are
subjected to repeated traffic l oadings , suc h as
wheel paths. Theretore , it would not occur over
an entire area unless the entire area was subjected
to traffic loading . Pattern-type crackin g which
occurs over an entire area that is not subj~ cted
to l oading is rated as block cracking , which is not
a load-associated distress.

Al l igator  cracking is considered a major structura l
distress.

Sever ity Levels :  L* - Fine , longitudinal hairl ine cracks running parallel
to each other with none or only a few interconnect -
ing cracks. The cracks are not spalled. (Figures A-2 ,
A-3 , A-4)

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

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

* L - Low severity level
M - Medium severity level
H - High severity level
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How to Measure : Alligator cracking is measured in square feet of
H surface area. The major difficulty in measuring

this type of distress is that many times two or
three levels of severity exist wi thin one dis-
tressed area. If these portions can be easily
distingui shed from each other , they should be
measured and recorded separately. However , if
the different level s of severity cannot be
easily divided , the entire area should be rated
at the highest severity level present.

_____________

- 
__2

~
_- “- ~ —u-u-~u-u-~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~u-P - u-u-- 
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Figure A-2. Low Severity Alligator Cracking .
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Fiqure A-S . Med ium Severity Alligator Cracking. (Note the
Depression Occurring With the Cracking.)
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Figure A-6. Medium Severity Alligator Cracking.
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Name of D is t ress:  Bleeding

Descript ion: Uleeding is a tu tu of bitumin ous material on the
pavement surface which creates a shiny , glass-
l ike , re f lec ti ng surfac e that usu a l l y becomes
quite sticky . Bleeding is caused by excessive
amounts of asphal t cement or tars in the ‘nix
and/or low air void content. It occurs when
asphalt f i l l s  the voids ot the mix during hot
weather and then expands out onto the surface of

-

~~~ 
the pavement. Since the bleeding process is not
reversible during cold weather , asphalt or tar
will accumulate on the surface.

Severity Levels: No degrees ot severity .n-e defined. Bleeding
should be noted when it 1! extensive enough to

• cause a reduction in skid resistance. (Figures A- li ,
A -12 )

How to Measure : Bleeding is measured in squ~re feet of surfacearea.
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Name of Distress: Block Cracking

Description: Block cracks are interconnected cracks that divide
the pavement into approximately rectangular pieces.
The blocks may range in si ze from approximately
1 x 1 foot to 10 x lu feet. Block cracking is
caused m a i n l y  by shrinkage of the asphalt concrete

S and daily temperature cycling (which results in
daily stress /strain cycling) . It is not load-
associated . The occurrence of block cracking
usuall y i ndicates that the asphalt has hardened
significantly. Block cracking normally occurs
over a large proportion of pavement area , but
sometimes wi l l  occur only in nontraffic areas.
This type of distress differs from alligator
crack i ng i n that a l l i ga tor cracks form smal le r ,
many-sided pieces wi th sharp angles. Al so un-
like block cracks , alligator cracks are caused
by repeated traffic l oadings, and are therefore
located only in traffic areas (i.e., wheel
paths).

Severity Levels: L - Bloc ks are defined by cracks that are nonspalled
(sides of the crack are vertical) or only lightly
spalled , causing no foreign object damage (FOD)
potentia l . N o n f f l ) e d  cracks have 1/4 inch or
less mean wi dth an d f i l l e d cracks have a f i l l e r
in satisfactory condition. (Figures A-13 through
A -1 6 )

N - Blocks are defined by either (1 )  f i l led or non-
fi l led cracks that are moderately spa lled ( some
FOD potential); (2) nonfi lled cracks that are
not spal led or have onl y minor spal ling (some
FOD potential), but have a mean width greater
than approximately 1/4 inch; or (3) filled
cracks that are not spalled or have only minor
spalling (some FOD potential ), but have tiller
in unsatisfactory condition. (Figures A- l i , A - lu )

H - Blocks are well -defined by cracks that are
severely spalled , causing a definite FOD poten-
t ial. (Figures A -19 , A -2U , A-~ 1)

How to Measure : Block cracking is measured in square feet of sur-
face area. It usually occurs at one severity
level in a given pavement section; however , any
areas of the pavement section having distinctly
different levels of severity should be measured
and recorded separately.
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Figure A- 20. High Severity Block Cracking .
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Name of D i stress: Corrugat i on

Descri ption: Corrugation is a series of closely spaced ridges
and val leys (ripples) occurring at fairly regular
intervals (usually less than 5 feet) along the
pavement. The ridges are perpendicular to the
traffic direction. Traff ic action combi ned with
an uns table pavement surf-ice or base usually
causes this type of distr ss.

Severity Levels: L - Corrugations are mi nor and do not significantly
affect ride quality (see measurement criteria
bel ow). (Figure A-22)

II - Corrugations are noticeable and signif icantly
affect ri de quality (see measurement criteria

: 1  - bel ow.) (Figure A-23)

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

How to Measure : Corrugat ion i s  measure d i n square feet of surface
area . The mean elevation difference between the
r id ges an d va l l ey s of the corru ga ti ons i ndi ca tes
the level of severity . To determine the mean
elevat i on di fference , a lU-foot straightedge
should be placed perpendicular to the corruga-
tions so that the depth of the valley s can be
measured in inches. The mean depth is calculat-
ed from five such measurements.

Runways and Taxiways and
Severity High Speed Taxiways Aprons - j

L <1/4 inc h <1/2 m cI-,

M 1/4 - 1/2 inch 1/2 - 1 inch
H >1/2 inc h ~l inch

Some of the following pictures have been taken on roads
and streets. Corrugation is not commonl y foun d on
airfield pavements.
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Figure A -22 .  Low Severity Corrugation in the Foreground , Chan g ing  to
Medium and High in the Background.

Figure A-23. Medium Severity Corrugation.
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Name o f D i s t ress: Dep ression

Desc ript ion: Depressions are local i zed pavement surface areds
having elevations slightly l ower than those of the
surrounding pavement. in many ins tances , l ight
depressions are not noticeable until after a rain ,
when ponding water creates ‘ b irdbath’  areas; but
the depressions can also be located without rain
because of stains created by ponding of water.  De-
pressions can be caused by settl ement of the foun-
dation soil or can be “b uilt up ” during construction.
Depressions cause roughness and , when f i l l ed  with
water of suf f ic ient depth , could cause hyciroplaning
of a i rcraf t .

Severity Leve ls :  L - Depression can be observed or located by stained
areas , only sl ightly affects pavement riding qua]-
ity , and may cause hydroplaning potential on run-
ways ( see measurement cr i ter ia be low ) .  (Figure A -25 )

M - The depression can be observed , modera tel y a f f ec ts
pavement riding quality , an d causes hyd ro p l a n i ng
potential on runways ( see measurement cr i ter ia
bel ow). (Figures A-26, A-27)

H - The depression can be readily observed , severe ly
af fects  pavement riding quality , and causes defi-
nite hydroplaning potential ( see measurement
cri teria below). (Figure A-28)

How to Measure : Depressions are measured in square feet of surtace
area . The maximum depth of the depression deter-
mines the level of severity . This depth can be
measured by placing a lu-foot straightedge across
the depressed area and measuring the maximum depth
in inches. Depressions larger than 10 feet across
mus t oe measured by either visual estimation or
d i rect measuremen t when f i l l e d wi th wa ter.

Maximum Depth of Depression

Runways an d Tax i ways
Severity _~~ H i gh ~~eed Tax iwa~ys d Aprons

L 1/8 - 1/2 inch 1/2 - 1 inch

M ‘1/2 - 1 inch ~l — 2 inches

H - >1 inch >2 inches
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Figure A-25. Low Severity Depression.
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Name ot Distress: Jet Blast Erosion

Descript ion: Jet blast erosion causes darkened areas on the pave-
ment surface when bituminous binder has been burned
or carbonized; local i zed burned areas may vary in
depth up to approximately 1/2 inch.

Severity Levels: No degrees of severity are defined. it is suffi-
c ient to indicate that j et blast erosion exists.
(Fi gures A-29 , A-30 )

How to Measure : Jet blast erosion is measured in square feet of sur-
face area.
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Name of Distress: Joint Retlection Cracking From PCC (Longitudinal
and Transverse )

Descr iption: This distress occurs only on pavements having an
asphalt or tar surface over a portland cement con-
crete (PCC ) slab. This category does not inc l ude
reflection cracking from any other type of base
(i.e., cement stabilized , lime stabil ized) ; such
cracks are l isted as lon~ itudinal and transverse
cracks. Joint reflection crack ing is caused
ma inly by movement of the PCC slab beneath the
asphal t concrete (AC) surface because of thermal
and moisture changes; it is not l oad related.
However , traffic loa ding m ay cause a breakdown at
t he AC near t he crack , resul ting in spall ing and
FOD potent ial . If the pavement is fragmented
along a crack , the crack is said to be spalled.
A knowl edge of slab dimensions beneath the AC
surface will help to identify these cracks.

Sever i ty Levels :  L - cracks have onl y l i g h t spa l l i ng (l it t le  or no FOD
potential ) or no spa lling , an d can be f i l l e d or
nonf il led. If nonfi lle d , the cracks have a mean
width of 1/4 inch or less; filled cracks are ot
any width , but th e i r  f i l l e r  mate r ia l  i s i n sa ti s-
factory condition. (Figures 4-31 , A-32, 4-33)

M - One of the f o l l o w i n g  con diti ons ex i sts: (1) cracks
are mo derately spa l l e d  (some FOD potent i al ) an d
can be either filled or nonfilled of any width ;
(2) f i l l e d cracks are not spa l le d or are onl y
l ightly spalled . but the filler is in unsatis-
factory condition ; (3) nonfilled cracks are not
spa l l e d or are only l i gh t ly spa l le d , but the mean
crack wi dth is greater than 1/4 inch; or (4) light
ran dom crack i ng ex i sts near the crack or at the
corners of intersecting cracks. (Figures A-34 ,
A-35, A-36)

H - Cracks are severely spalled (definite FOD potential )
and can be either fille d or nonfilled of any width .
(Figure A-31 )

How to Measure : Joint reflection cracking is measured in linear
feet. The length and severi ty level of each crack
should be i dentified and recorded. If the crack
does not have the same severity level along its
ent i re length , each portion should be recorded
separa tely. For example , a crack that is 50
feet long may have 10 feet ot high severity , 2i~

)
feet ot medium severi ty , and 20 feet of light
severi ty; these would all be recorded separately.
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Figure 4-32. Low Severity Joint Reflection Cracking , F i l l e d  Crack .

86 
-

7

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

- -



n—u- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
- -5  - - - ‘---S.

~

----- ---55- --—-- --—.-.5-. S

t -

S

~41~

u-Iu-à 

~

- 

~~~~

-u-

~~~

-

~~~~~~~~

u- 
u-

\ ~_ ‘*%t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

u - %

~~~~~~~%~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _

1

~~~~~~~~~~~~~~~~~~~
_
~~~~~~~~~~~~

u- u-

_

u-
u-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ u - S u-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S-

-

-
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Figure 4-35. Medium Severity Joint Reflection Crack ing .
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Figure 4-36 . Med i um Severity Joint Reflection Crackino .
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Name of Distress: Longitudinal and Transverse Cracking ( Non-PCC Joint
Reflective )

Description: Langitudi nal cracks are parallel to the pavement ’ s
centerl ine or l aydown direction. They may be
caused by (1) a poorly constructed paving lane
joint , (2) shrinkage of the AC surface due to low
temperatures or har den i ng of the as pha l t , or (3)
a reflective crack caused by cracks beneath the
surface course , i nc lu di ng cracks i n PCC sla bs (but
not at PCC joints). Transverse cracks extend
across the pavement at approximately right angles

¶ 3  to the pavement centerline or direction of l aydown.
They may be caused by i tems 2 or 3 above. These
types of cracks are not usually load associated.

- 
-u- If the pavement is fragmented along a crack , the

crack is said to be spal l ed.

Severity Levels: L - Cracks have either minor spalling (littl e or no
FOD poten tial ) or no spal ling . The cracks can be
filled or nonfilled. Nonfilled cracks have a mean
wi dth of 1/4 inc h or less; filled cracks are of
any wi dth , but their filler material is in satis-
factory condi tion. (Figures A-38, A-39)

M - One of the following conditions exists: (1) cracks
are moderately spa l le d (some FOD poten ti al ) an d can
be either filled or nonfi lled of any width ; (2)
fille d cracks are not spalled or are only lightly
spal le d , but the filler is in unsatisfactory con-
di t i on; (3) nonf i l l ed  cracks are not spal le d or
are only lightly spalled , but mean crack width is
greater than 1/4 inch; or (4) light random crack-
ing exists near the crack or at the corners of
i ntersecting cracks. (Figures A-4U , A-41, A-42)

H - Cracks are severely spalled , caus i ng de f i n i te F OD
poten tial . They can be either filled or nonfilled
of any wi dth . (Figure 4-43)

How to Measure : Long i tudinal and transverse cracks are measured in
l inear feet. The length and severity of each
crack should be identified and recorded. If the
crack does not have the same severity level a long
its entire l ength , each portion of the crack having
a di f ferent  severi ty level should be recorded sepa-
rately.  For an exam p le , see Join t Reflection Crack-
I ng.
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Figure A-3 8 . Low Severity Longitudinal- Crack .
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Figure 4-39. Low Severity Lon gitudinal Cracks . Approachin g Medium.
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But Not at the Joint of Slab.
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Name of Distress: Oil Spil lage

Desc ription: Oil spillage is the deterioration or softening of
the pavement surface caused by the sD illi ng of oil ,
fuel , or other solven ts. (Figures 4—44, A-45)

Sever ity Levels: No degrees of severity are defineth It is  suffi-
cient to indicate that oil spillage exists.

How to Measure : Oil spillage is measured in square feet of surface
area.
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Fi gure A -44. Oil Sp i l lage .
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Figure 4—45. Oil Spil lage.
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Nane of Distress: Patching dnd Utility Cut Patch

Description: A patch is considered a defect , no matter how wel l
i t is performi ng.

Severity Levels: L - Patc h is in good condition and is performing satis-
factorily. (Figures A-46 , A -47 , A -48 )

M - Patc h is somewhat deter~arated and af fects riding
quality to some extent. (Figure A-49)

H - Patch is bad l y deteriorated and affects riding qual-
ity significantl y or has high FOD potential . Patch
soon needs replacement. (Fi gure A-50)

How to Measure : Patch i ng i s measure d i n s quare feet of sur face a rea .
However , if a single patch has areas of ditfering
sever i ty levels , these areas should be measured and
recorded separately. For example , a 25-square foot
patc h may have 10 square feet of medium severity
an d 15 square feet of lig r t t severi ty. These areas
would be recorded separately.
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F ig ure f~-46. Light Severity Patch.
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Name of Dis t ress:  Pol ished Aggre gate

i)e s~ r i p t i o n :  Aggregate pol is h ing is caused by repeated t r a f f i c
app li cations. Polished aggregate is present when
close exam inat ion of a pavement reveals that the
portion of aggreg dte exte nding above the as phalt
I s ci ther very smal 1 . or there are no rough or
angular aggreg ate pa r t ic les to provide good skid
resistance. Existence of this type of distress
is also indicated when the number on a skid resis-
tance rating test is low or has dropped s ign i f i -
cantly from previous rat ings.

~ever i ty  Levels :  Mo degrees ot severi ty are det ined. However , the
degree of polishing should be significant befor~it is included in the condit ion survey and rated
as a detect. (Figure A -Si)

How to ~1t’asure : Polished aggregate is meas t~’ed in square feet of
surtace irea .
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~aI1It ’ ~ t L~ i st  r ’  ‘. : F~avt’ 11 Iiq and W ea t tie r i nq

~‘‘~ i i  pt i on : ~ave l ing and w ea th e r ing are the wean rig away of the
pavement surf ace ca used hy the di sl O t t)  i nq ot aqqr t
~at particl e s and loss ot asp lial t or tan hinder.
I hey may i ndi c a t e  that the asphal t hi ntlt ’r has
hardened si ~ni f i ca n t ly .

~evo r 1  t~ lev e l ~: L - Aggre gate or hi mien has sta r teu to wear away . caus-
1 nq 11 t t l  e or no IOU po tent i a l .  ( I  iqurt ’s A—hi . A — h 3 . 7t —~t4 )

— 4qq reqate arid or hi rider has worn away .  ca ns i rig some
I 01) po tent ia l  . Th e sur f ace  tex ture  is  mode ratel y
roug h and p i t t e d .  (I i gure A .-~t n

H •- Aqqr eqa t e and’ or hi rider has worn away .  au s i mi a
hi ~~ F 01) potent i ii . I he surf ace t ex tu r e  is  sev e re ly
rou<iti 51fl(t p i t  ted. ( 1 qU1~t~S A— ~~ A— 5

How t o  Measur e : I~ave l I rig and wea then niq are measured in square feet
of surtace area .
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of i i i s t r ess :  Rut t i  rig

.iescni pt io n : A rut is a sur fa ce depression in  the wheel pa ths .
Pavement up l i f t  may occur along the sides of the
rut; however ’, in many insta nces ruts are notice-
able only after a rain fall , when the wheel paths
are filled with water. Rutting stems from a per-
manent defo ,~nat i or i  in any of the pavement 1 iyens
or subgr ade . usual ly ca 5ed by consol idat ion or
lateral movement of tht mater ials (l ie to t r a f f i c
loads. S ign i f ican t  rutting can le5 .~ to major
structural failure of the pavement.

Seven tv Levels: Mean Rut Depth Cr1 ten a

Seve r ity A1 e~it~r~~ Se~t_ -

L 1/4 — 1/? in c h (t ig ures A— 5~ . A -~O i

M ‘ i f ”  1 inch ( F igure A .njd )

H ‘1 inc h (Hounes A — e l , ~— b~’

H~~w to ~ Tt ’ SI s t i  r e  : Rut t i rig 1 S inca sured in square t oct of sunt ice area
and i t s  sever i t y  is determi ~icd by the me an depth ot
the rut. To determ ine the nieao rut depth . a
str a I qhtodqe shoul d he 1 al d across the rut m d  the
de pt n measured. The nicani depth in I ncht ’S should be
computed fro’ii mea surenient s taken along the 1 en h
of the t~ut.
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Name of Distress: Shoving at A sphalt Pavement by PCC Slabs

Desc ription: PCC pavements occasionally inc rease in length at
ends where they adjoin flexible pavement s (com-
mon l y referred to as pavement growth ”). This
“growth” shoves the asphalt - or tar-surfaced pave-
men ts , causing them to swell and crack. The PCC

- s la b “growth” is caused by a gradual opening up
- 

of the joints as they are filled wi th incompress-
- ible materials that prevent them from reclosing.

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

- N - A s i gn i f i can t amoun t of shov i n g has occurr ed ,
- caus ing moderate roughness and littl e or no

- break-up of the asphalt pavement. (Fi gure A -64 )

H — A large amount of shov i ng has occurre d , caus i n g
severe roughness or break -up of the asphal t
pavement. (Figure A-64)

How to r’leasure : Sh3ving is measured by determining the area i n
square feet of the swel l caused by shoving.

-—-5-- __I_ ~~~~~~~~
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Figure A-63. This Photograph Shows a Shove of Low Severity on the Outs ide
and Medium Severity in the Middle.
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Name of Distress: Slippage Cracking

Descript ion: Slippage cracks are crescent - or hal t-moon-shaped
cracks having two ends pointed away f rom the dir ’~c-
t ion of t ra f f ic .  The~ are produced when braking or
turning wheels cause the pavement su~ face to slide
and deform. This usually occurs wh en ~~o’~e is a
low strength surface mi x or poor bond between the
surface and next l ayer of pavement structure ’.

Severity Levels: No degrees of severity are defin ed. It is suffi-
* cient to indicate that d slippage crack exists .

(Figures A -b5 , A-bb )

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

5

•5;’ 
. 

~~~~~~~~~~~~~~~~ •
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FIgure A —65 .  S1 I ppaqe Crack i ng .
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Figure A-66. Slippage Crackin g.
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a 1 a t ’ t~ P i a l t ) i r ~l* ’ n . o n , m I * t l i~~- i~~ t ’ .

i i t h e n  t p~’ of swt ’ 1 I ,mni he 15 * ompa iii e~i b~- s u n ’

t a t e r ’a5* k r rig . A swe l 1 is  usu al lv ,muce ~l ny fr os t
f t  cnn i n  t tie subgr.i ~i~’ en by sw r ’ l i i  rig so i i . b u t  a

51 )1,111 cwt’ ii art ~m l sa ot ur err t h e  curt i t  0 of i i
asphal t ev en my ( ev e n  I’ i ,  mc a ne sul t of m b lowu p
1 ri the I’~ ~ s i  ,mb

‘-sever it ’, I t ’y  ol s :  L — ~swe 11 s bane I y V t  s b 1 e arid ha’. ~l Hil l i t ) ?  t ’ f  I 0* t on
the nav ennenit. ‘ s ni d~ qua l i t  ~ as  de t ermi nod 5m t t h e
nrcn ,’ iua 1 a i nc rat t speed f a r ’ the n,lVt ’flieni t sOt t 1 Ofl
un - fo r on’. 1 ticrat ion. I ow seven i ty swel 1 s may
rio t al ways be ebserv ,rbl e . but thei r ’ 0\ 1 s t  ‘ ‘ 1*  p

5* an br ’ t. e r r 11 nued by d, I vi rig n vi’h I l~’ ov~’r the
soc t ion at. t ht_ ’ norma I a i n’c ra f t  speed. An u p w a r d
ac *,t ’ I em ’ati en w i l l  o~~ ur i t  the swe l I i c present
( t i qu~ t’ A - u -~)

N — ¶~wel 1 can he observed wi ttiou t (lift ic u l ty arid tr~m s
a qri~ t i c ani t of fec t on the pavement. ’ S r~~ do qu a I
I ty as tie to r’rn I nod at the normal a i n~. r’a t t cpt’ ~tt
ton the pavenien t section under c ons i tlcra t ion.
( 1 i qure A — uH )

II — Swe l l  can be read ly ebs * ’nv ~ d arid severe ly  5m t t e . t c
the pavern&’rr t ‘ s r ide qu5m 11 ty at the no rm,r 1 a I rc rat t
Spe ed ton the paverireri t sec t i err under cons I tiera t ion.
( I  i ~jures 

A_ D O , ~ -‘0)

h ew to  Me5m sure : I he curt 5it e area of the SWI’ Ii I s niea sured in square
feet. 1 he sever i t.y r’a t rug choul ti Oris ider the type
of pavement set t ion ( I . t ’ . • runw ay , t ax i w ay , on
apron) . I or osampl e • a swel I of sut ti ~ I cni t ‘nagni -

tu di’ to ,muse t OilS I derab 1 e roughness on a runway
at iii tjh speeds woul ti he nat ott as  none severe t ti5i n
the same swt5 II I e~ at ed err the apron or t ax I way where
t hi ’ rio rin,m I a i r ’c ra ft opt’ rat i rig speeds .m re muc ii I ewer —
1 hi’ tel I owing gui da nce is  previ ded for runways

~s t ’v t ’ t ’i ty Ht”i~ ht  I ’fI I terent i al
I - 4  inch
M d 4 1 I . 1 n t  he
H I I - i ncht’ s

ii I’~
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i i “t P~t ’ s s  lO W ’- ~p

s~ I i  i’ t i~’i1 : ~ 1 o~ — ups ~1t ~ Un in riot we5i t lion • u s u a l ly a t  a t naIls -
Ve rse c rack on ’ 5i ei nit t ha t  i s riot w i do e no ug h to
porno t exp a ns i err o f th e  ~‘onic rete s labs ,  TIre i ni
su f t  i t s i t ’ni t wi dt Ii I s us~m5m l i y a u s~ tl by I nit i 1 tr a—

iOn 0 t n ih oiirpr o s s i  hie nra t on r a l 5 I ri t e the ~i o i nit
sp a c e .  ~hn eni expa n sion caii rrot rel 1 eve enough
t ’ n ’ o’~ si, P~ O • sI 1 ~~ a 1 1 :ed upw5m n~4I novt ’Inen t of the c i  ab
etigec ( buck ii p~g ‘I on shi~m t tori rig will occur i n the
v i  c I  t i n t  v o f  t no ~roi nit .  ~ l o w — u p ’ . can ~m 1 St ~ O t t  11? ’

at ut i i i ty cuts 5m ni~1 tlna i ni ,mge i nil et s . lii i s t~ p0 Of
di st n~e s S  i s  a l m o s t  m i w m ~ s nepa i nod i inmneii ateh
bec5r us’’ of s ev en t ’ daniago pote n t i a 1 to ,ri rc rat t
he trial ni ?‘t’ason hi ow —u ps are inc 1 udod 1’ ‘

~ I s t o n
n ’fer on it o when c 1 o s t ’ t i St ’ ts t i ot is ~mn o her lit ] ova) ua tot l
fOP . roopeni i rig.

i t  L evel s : I u t k  ii itt Or ch a t  tor i  rig has riot nenideretl tIlt ’ pave—
men t i nopor5r t i e . arid e’i l ,‘, a sl ig ht urrou ri t of rough-
ness e x i s t s .  (Fig ur e A— 1

M — ~t mck ii rig or shat t en’ i rig has riot rendered the pa ve m en t
i ‘ienor ’a t 1 ~ . but .m - s i gn i I t  ic ,mnr t 5un iourr t of rou ghnosc
ox i st s . F i g u r e  4 .~

II — ~u. L i i  rig or sti,~ t ten I r ig has ren dered the pavoirie ri
i n ep e ra t  i y e . ( 1 r gur’o S\ - f~

NOl I : F on the’ pavemen t  to ho cons i t iered opera t I onal
1 t one l on nateri 5i1 cau s e d  b~- the hi ow —up rim s t have

been removed.

h o w  to io u ni t : A hi ow—up usual ly occurs at a transverse’ cra c k or
•io i nit. A t a crack i t  is counted as bt’i rig i ni one
sla b • hut at a joint, two slabs a no at fec ted ,tfltl
the d is t ress  should he recorded as occurni rig i ni
two si abs.
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Na m e of Di stress: Corner 1~reak

L)e scr ip t ion :  A corner break is a crack that in tersects  the joi nts
-it a distance less than or equal to one-halt the slab
length on both sides . r ,ieasure d tronii the corner ot
the slab. For example , a slab with dimensions or
25 by 25 teet that has a crack intersecting the
joint ~ feet froiii the corner on one side and 1/ feet
Ofl the other s ide  i s  not consi dered a corner break;
it is a d iagonal crack. However , a crack that in-
tersects 1 feet on one side and lu feet on the
other is considered a corner break. A corner break
difters from a corner spal i in that the crack ex-
tends vertically through the entire slab t h i c k n e s s ,
while a corner spall intersects the joint at an
angle. Load repetition coimib ined with loss ot sup-
port and curling stresses usuall y causes corner
breaks.

e- . e l s :  L - Crac k has eith e r no spal 1 m o  o r ’  minor s :~a l1 j ug
(no FOD potent i 1) .  If nont ill od , it ra ’ . t ~o an

~‘,idth less  than approximately 1/8 inch; a f i l l e d
crack can be of any width , hut the f i l le r  m a te r i a l
must be in satisfactory condition. The area be-
tween the corner break and the joints is not
crac ked. (rigures A -/A . A-iS )

N — One of the following conditions exists: (1) tilled
or nonfi lled crack is moderately spa lled (some FOD
potential); (2) a nonfi ll ed crack has a mean width
between 1/8 inch and 1 inch; (3) a filled crack
is not spa lled or onl y lightl y spa lled , but the
filler is in unsatisfactory condition; (A ) the
area between the corner break and the jo in ts  is
lightly cracked. (i- i gures A- ” t~

,, A -il)

h-F - One of the following conditions exists : (1) filled
or niont ill ed crack is severel y spal led , causing
definite FOD potential ; (2) a n onti li ed crack ha .
a mean width greater than approximately 1 inch .
creat ing a tire damage potential ; or ( 3 )  ttie area
between the corner break and the joints is severely
cracked. (Figure A-18)

How to Count: A distressed slab is recorded as one slab if it (1)
contains a sing le corner break , (2) cont ains more
than one break ot a particular’ severity , or ( 3 )
contains two or more breaks of diff erent seven ties.
For two or more breaks , the highest level of
sever ity shoul d be recor ded . For ex am p l e, a
slab containing both light and medium severity
corner breaks should be counted as one slab
with a med i um corner break.

i i e
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\ n ,  of d i s t ” n- ~s :  Lon~~r~~ 5 0 i ’ r ,ii , ~‘- a n - ~~o’ - s o , and d i a I ’ ” m i  -

dos~ 
.- i p~ i-a ’r : T n t ’ s, ’ C ” i ~ kc ~, r i  “ 1 h ~~~~ s i 3 t~ I t o  t~ t’

~)!‘e0 pi o~ os • m “o ill c Ja -~~c1 :‘ a ,‘ - ‘ r ~ i ‘ n t  I a
Ut i a _ r d  rt ’ O C t i  r~~’’ , :~~‘ l  1 ‘ 10 s t ’ t ’ s S ’ ’ S , n r a

i~~ O st”cssos . ~~‘ ~‘‘ s l a t ’ s t i t r  1~~0 in t o to • ‘ a ’
‘10 ‘

5 t - n i t ’ ts t ’ S SO t  ‘0’ .1 t - - ‘ - ‘ - r ‘i’.-~- - - o ,~ 
‘ ‘r ~~ - ‘

- r~ k s .

~~~~~~ S O V t ’ m ’i t~ - ‘ n~ k s  jr uSa5l l it  w m ’ - - ’ - ” - l  0 ’

1 C t io r l - “0 i i t - - I a ‘no a “o ‘a t  on si re ‘e 0 -
~~ ii a’

st  ‘ aO ta t di St P -e s  so 5 • ~~~~ 1 0 ’  ~ i ;n ~~
- ‘ t ’ ’ i t

~ s are u sua 11 t ~~ - ‘ 
- - 

~ I ‘ig c a - ~ and a ‘ - a
C Of l  S i  do” ,’ - 1 “r r~ or s t  rae U” .l i di ~ t “05’.,’ 5

a : ~~r r i i  ‘ i t ’ c ‘ a c  ~ s t ‘ ra t  a r~ ~~ ‘ , 
~~

- ~~~ t
lon g and a-a ‘rat e\to’i d ac,-a’~s t !it ’ ‘ ‘ n t  r ‘‘ a r~l ab
3’~ ’ n ’ j t e l  r’ .  st i r ,  ‘r~-s ig, ’ ~~rJ C ~~ s .

~,‘ v 0 r 1t t  L o t t ’ 1 S :  L - ~1) crack has no s n 5 n l l i n g  or -ni i ’ ia i ’ spal l r ’ r g  ( ‘ o
pott’nti a l)  . I t  non ii ii ed . i t i s 1 O S S  t na’i
m e n  wi do ; I t i ii t.id c “3k- k ca n he ot j ’i’t •~ 1 ~t ”  , :‘~
i t s  t i l l e r  n ia t o ” - m j l  ‘ must  ho i ’~ s a t i s t a _ ’t a ’ -t c - ’ n- -
di ti an . ( F l  ~ure s 1— ‘0 4_ 5 ,_

“1 — One ot t no t a ll ‘w i  ‘i g cor ~1i ti a’is cxi st s : ( a
t i l l  oa en ’ nont 1 l I e d  c n ’ i ak  i s r’ lodo” .r • ~‘1 s a a  I l ea

sonic OF po t a n t  i al ; ~
‘ 1 a ‘ r a i l  ii t ’d c’’ mts k Pr a~

,
a nmo j n Wi Ot ~i he two , ’’’ 5 i ‘it’ ~‘ P’1 t ‘no P1 3 3
f i l l  e~t c rj ts ’ k hi j s  10 s ~‘ 31 i ‘i~ ,‘ ‘ nn r ‘ ‘an ~~~~ ~~~

hut t ht’ I i  1 1 0 1 - 1 5 1 ‘t a ’’ -5 , n i s 1 
~ ~ ~ ‘ ‘ t o ‘‘~1 i t  r o ‘‘

or ( 4 1  the si at-’ 1 s di t i i~- :  i ‘ i t  a t 5
~reo Fl

by low St ’~~’ ’ i t ’ t c r a c k s . 1 r 1 0 ~~’ ,’ s  \ — S ~’ . I 0$ , 4

H — 0 ‘it ’ at the t o l l  a w n  ‘10 t_ 0 1 1 1  t 1 0’)S , ‘\  1 s t  s 1 -t
t i l l e t  or ‘h)’ltil l~

5
~i c r h  ~ i s  s O t t ’’~~~it  ~~ ii it ’d

Jot i r r i to dl) ~a t on t i ml  ; ( ~
‘ 1 a ‘‘a’m it i l o l  c ri .  ~

ni l  s a mean w 1 dt h  3~~~~i ’ t - ~ 1 :113 t~ 1 
~~

- ‘
~~
‘ ~r t e’ ’ t ha I

I i ncn , t~rt a t i ’ i g  t l ’ ’~’ di -n t a ,~e ‘a t a ’ n t , ,l]~ a’ -
the sl 5ih 1 5 0 lvi dod t n t  0 t ‘ira,’ ~‘ 1 O C t ’S  bt t ~a a”

m ore c r a c k s  , one ot wh i c h  i s at least n o r , air
severity . (Figures 1-5~’, 1-St - . -\ -~‘1)

How to Count : O nc e the sever i ty  has been i de’it i t i  ~tl , the mu s
tress is recorded as one slab.

1.’
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Name of Di s t ress :  I)unabi ii t~ ( ‘‘ t ’ ’ ’ )  r m ~ Li rig

tie sc r’i Pt m uru : ‘u n - u  I’ i 1 m i I m m n I 5 ‘ - e l  t ’ t  I l k  t ’iIt P t ’ t 0

i n ib i 1 r ty I 0 w i ths t and m v i  u ’oni mi em r I ml 1 a~, to ’’5 s i t ,  In
as  f r’eo.’c— t haw YL 1 ~~~~~ It t~ sn ai l t- appears a ’ a
p at  tern of m ’a, L s n’win i rig ~‘ .u ni 11 ol to m j omn m t on
i i  near ’ to rack . A da rk t. ol en ’ i nig ca n usua l l y  he see n
.mnou rid t hi’ tin t ’ dunab i l i t  t ~ , u t s  k s . I In i s t t-pe of
ts~ r ack in g  may ev em it  n m  l it  I o a th to  di  s i  n u t t ’qni t p t n at
the C urm ~ m l ’ t o  w i I him m i I t o  , ‘ t t ’ t ’ t o h  t hi ’ ,l~ uni t, o~’
c r a c k .

\eveni  ty Level s :  L - 1’ i ’~ es are It I m mied t’t I t g h mt i’3i K ’ .  arid aunn ot t” t ’

romiiovt’d ; i i  tt 1~ in’ no I 10 r’at,’nt 1 al t x  i St s .

( I  iqune A

M — ‘‘ F ’ to nat ks  mu ’ t’ we 1 1 di ’ In  mi , ’~l ; smmia i 1 ~~i t ’ t i’ s have
hoeni di spi ‘r, t~,I. - i t i s  i i ’~ ‘, ‘‘ rm ~’ F lit) pot t ’rit i mi
( F r  qurer5 A— 8~ . A ~~

H — “ U’ cn ats ’k i nq has dovol ep’’d even’ i or is  1 ~Ie,’,ihi e
amount of slab area and the p m ~’~ r ’s t m ’ ,’ w,’i I
(It’ t 1 tied .in~1 C .ifl he i’~iii,)vod eas t  1 t • 1 he area
i 5 a eons i derabl o so u m ’c,’ of I 01) pot out ia l
(F igure A -Y l )

I-low to Cown t : When the di stress i s 1 oc a tad and rated mt one
severity it is counted ms one s lab .  It mo re than
one seve n ty lev e l i s fou ni l , the SI ab i s c o u n t e d

as having the higher’ severi ty distress , h - - o n ’
ex amp le , i f  l ight and muiodi uumn dun’abi ii ty i’ m , ki n~ia t e  1 oca ted urn one ci .mh , (he ‘.1 ab i s counted as
hay i uig med i urn only.
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Manic of Dis t ress:  Joint Seal Damage

Descr ipt ion:  Joint seal dama ge is any condit ion which enables
so i l or roc ks to accu mula te i n the join ts or al lows
significant in riltration of water . Acc umulation
of incompressible material s prevents the slabs
from expanding and may result in b uckling , shatter-
ing , or spal l i ng. A pliable joint filler oonded
to the edges of the slabs prot ects the jo ints
fro m accumulation of mater ials and also prevents
water from seeping down and sof teni ng the founda-
tion supporting the slab.

Typical types of jo int  seal damage are ( 1 )  strip-
ping of joint sealant , (2) extrusion of joint
s e a l a n t , (3 )  weed grow th , ( 4 )  hardening of the
f i l le r  (ox ida t ion ) ,  ( 5 )  loss of bond to the slab
edges , and (6) lack or absence of sealan t in the
join t.

Severity Levels:  L - Joint sealer is in generally good condit ion through-
out the section. Sealant is performing wel l wi th
only a minor amount of any of the above types of
damage present. (Figure A-92 Y

M — Joint sealer is in generally fair condition over
the entire surveyed section , wi th one or more of
the above type s of damage o c c u r r i n g  to a modera te
degree. Sealant needs replacement wi th in 2 years.
(Figure A-93 )

El - Joint sealer is in generally poor condit ion over
the entire surveyed section , wi th one or more of
the above type s of damage o c c u r r i n g  to a severe
degree. Sealant needs immedia te replacement.
(Figures A-94 , A - 95 )

How to Count: Joint seal damage is not counted on a slab-b y-
slab basis , but  i s  rated based on the o v e r a l l
condition of the sealant over the entire sect ion.
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~a iie ot D is t r ess :  Patching .  Sma l l ( Less  Than ~-t Squane Foot )

Desc ri pti on: A patch is  an at -c a where the on gi nal pavement has
been removed and replaced by a filler material.
~or condition evaluat ion , patching i s  di v f d e d  i n t o
two types: sniali (less than b square feet) arid
l a r g e  (oven S square feet). Large patches are
descn’ibed in the next section.

~overi ty Levels: L - Patch is functioning wel l w itb i little or’ no deteri-
oration. (Figure A-9b , A-° ’)

M - Patc bi has deteriorated , and or moderate w all in g
can be seen around the edges. Patch materi al can
be dislodged wit h -i considerabl e effort (mii i nor FOD
potential). (Fi gures A- ’i~ , A- ’”fl

K - Patch has deteriorated , either by sp a lling m ound
the patch or cracking within the patc h , to a state
wh i ch warr’-rn its repl rce mm i ’nt. ( r- iqur’e ~~— 1UO )

H ,-tw to Measure : If Omi t’ or more sm’ial 1 ~
-tr tches hav ing  the samiie soven i  ty

level are 1 uc ated in a sl ab , I t I s c ounted as one
slab cont ainin g that  distr ess. If inure than one
severity level occurs , it is counted as one slab
wi tl-r toe higher sever ’ i ty I t ’’~ ol  be~ rig recorded.
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Name of I)i stress : Pa t t  h imiq . La rg e (Ov e r h 5’quare I n o t )  rod Lit l i l t  y Cut

I)es n ’ r pt i on: i’atch n nq is th e s im ile is th ’ t I ned in th e prn v 1 ous
s( ’c t ion. ~ ut ill ty cut I s a p it ch  that has repi a (‘(I
the or ig inal  pavement because of p1 ac enieri I of under-
ground ut iii t ies. the seve r i ty leve l  s 01 a U Ii Ii ty
cut are the sante as those for  regu i an patch i nq.

~wven i t v Leve l s : I — Patc h is I unc t loni ng w e l l  w i th  very l i t t le  on no
deterioration. (Figures A -t U l , A-l u ?. A— lU .I)

M — Pa tc hi Eras dt ’ tori  o ra ted ~nnd /or modera te s~a 1 1 1  rig c a r t
be seen a n.oun d the edges . Patc h nia ten a 1 , tn he
dislodged wi th  considerable ef f o r t , a usinig 50111”

— j FOl) potent ia l .  ( F n iure A — 10 4 )

II - Pitc h has deteriorated to a state which c,nuses
considerabl e roughness m d/or high 1-01) potenti al
the ox tent of - the (letorioratton warrants repl It

mcii I of t ire pat c h i. ( I i  gore A— I nI t

How to Count: 1 he i t ’ l  tor i  a ire the s,tnm as for snia II na I hes
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Name ot’ Distress: Popouts

Description: A popout is a small piece ot pave’1irent that breaks
loose from the surface due to freeze -thaw action
in combination with expansive aggregates. Popouts
usually range from approximate l y 1 inch to 4 inches
i n  d iamete r  and from 1/2 i nch to 2 inches deep.

Severi ty Levels: No degrees of severity are defined for popouts.
However, popouts must be extensive before they are
coun ted as a distress; i.e., average popout len-
si ty must exceed approx imately three popouts per
square yard over the entire sl ab area. (Figure A -lub )

How to Count: The density of the distress m ust be measured. if
there is any doub t about the average bein g grea ter
than three popouts per square yard , at leas t th ree
ran dom 1-square-yard areas should be checked. When
the average is greater than this density , the slab
i s counted.
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Ni-t imic of 1)1 str’ess : i’umiipi rig

L)escni pti on: Pumpi ‘ig i s  ti n. ’ s ’ j ’ i t i tin of mnaten i al by wat e r through
J o i n t s  o r na~ ~~ • ause’d by deflection ot the slab
under piss i rig 1 oa ts . A s the water is ejec ted , it
c am -n l O s  pa rt 11 les of grave l , san d , clay , or s i 1 t
resul t i mig 10  ,t prog ress ive loss of pavement support.
S u r f  ai e s ta in ing and base or subgrade materia l on
the paveme nt ~lost’ to joints or cra cks are evi-
dence of pumpin g . Pump ing near joints indicates

- 
‘ poor join t sealer and loss of support which will

lead to cr a ck i ng under repeated loads.

Seve n ty Level s: No degrees ot seven ty are defi ned . It is sut ti -

ci ent to indicate that pumping exi sts. (Figures A- 1’ J/
through A -h O)

How to Count: Sla b s are coun ted as t o l lows (see di ag ram ) : one
pumping joint between two slabs is counted as two

-
~~~ slabs . However. it the remainin g joints around

the slab are also pumping , one slab is added per
additional pumping join t (see diagram below).

two sla b s counte d three sla b s cou nted f ive sla b s counte d
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F iqui’e A— 10 7.  Pumimpin g . (Note Fine Mater ia l  on Su,’face That Has Boe mi Pumiined
Out , Caus i ng  Corner Break.)
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Name ot Distress: Scaling, Map C rack i ng .  and Cra zing

Descr ip t ion :  Map crack in g or craz ing refers to a network of
shal low , t i n e , or hair l ine cracks which i-~ tend
only through the upper surface of the concrete.
The cracks tend to intersect at angles of 120
degrees. Map cracking or crazing is usually
caused by overfinish i ng the concrete , and may
lead to scal ing of the surface , which is the
breakdown of the slab surface to a depth of
approximately 1/4 inch to 1/2 inch. Scaling
may also be caused by deicing salts , improper
construction , freeze -thaw cycles , and poor aggre-
gate. Another recognized source of distress
is the reaction between the alkalies (Na () and
K 0) in some cements and certain minera l~ i n
s~me aggregates. products formed by the reaction
between the alkalies and aggregate results in
expansions that cause a breakdown in the concrete .
This generally occurs thiroughout the slab and
not just at joints where h Ø 4 1  cracking normally
OCcurs.

Severity Levels: L - Crazing or map cracking exists over most of the
slab area ; the surface is in good condition with
no scaling. (Figure A-Ill)

NOTE: The low severi ty level is an indicator that
scal ing may develop in the future . A slab should only
be counted it in the judgment of the pavement inspector
scalin g is likely to occur wi thin a few years.

M - Slab is scaled over approx i mately 5 percent  or
less of the surface , causing some FUD potential .
(Figure A -11 2) .

h-I - Slab is severely scaled , causing a high FOD poten-
tial. Usually more than 5 percen t of the surface
is affec ted. (Figures A- 11 3 , A-11 4)

How to Count: If two or m ore level s of severity exist on a slab ,
the slab is counted as one slab having the max imu iir
level of5 severi ty. F-or example , if both low severity
crazin g and med ium scaling exist  on one sla b , the
sla b is counted as one slab cont a ining medium scal-
ing.
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e t ,~ i st ri’s- ; : “ i t  t 1 i’’’i ni t em ’ F aol  t i ‘mn

e m t ’ t  i o i :  “et t 1 t’’i~ m i t or t ,iul t i n - i  i s a dii  t erenci’ et el i’~ - ,l

t i on at .m ie i’ i or- c ra ck  ca used ~ uphe i t -al  or
c Of l S t,) Ii ii,l t i Oh .

Si ’ v O m ’l t v  I ~‘v ei  S : ‘st ’ V O m ’ i  t v  lev e ls are dot i 110(1 by the di t t t ’re ’hi’ in
el ova t i on ic ross the t an i t  amid the IS SOc I a t t -’t- l 4h ’
c r e i s o  in H do ~iu- 11 i tv  a n t  s a f e t y  as s e v e m ’i t~ i ’ m -
cm - eases .

t ) i  I terenc e I r m el ev at  ion:

~
i i ’ iw, iV s I~1\i w5lv ’ -’ A pm ’ons

L 1,4 incu 1 - t ~ inc P i \ I,’ ’ i i i t- -~i

~ I ~iu~ es A — I I ~ . A — i 1 o

M 1 -l inch ‘ h/ i ’ inc h 1,,’ i rich 1 i ncti
i i  ~e i ’ ’ c  A — I  1- ’ )

H ‘ 1/ ,’ i ic h “ i I nt- h

~. i iqu m’e s ‘ \ — h I ~~, A - i

tiow to Co unt : In coun t i ng  s~~t t I eine’i t a f a u l t  betw ee n tw o sl ibs
1 s co un ted  05 01)0 sT Sib I see 4 - li i~p’aifl’ . -\ s t r a i g h t —
e hie or leve l  sbi~ u 1 d he usOd t o  a I - .1 iii liea suni mig
the dii fe reric e i mi el e v t t  ion betwe e n t iit ’ t w o  slabs
(~ iqul’o

one sla b counted two sla bs counted three slabs counted
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N4umme of Di s tr’e’;s : Shma tte re d t-~1 ,ih .! I m iter-sec ti ny t racks

D es c r i p t i o n :  Int e rsecti nq cracks are cracks that break the ‘.1 ib
int o four or m ore pieces due to ove rload i rig
,in i/or inadequat e support. The high seven ty
lev el or this distress type , as defined below ,
is refer red to 4is shattered s1 ,tb. It al l - ‘

pi ( ‘COS or cracks o r’e conta ined wi thi n a corne r
brea k , the di stres s i s categorized as a sev e re
corner break.

Si ’vet ’i tv Level s: L - Slab i s hr’oken into tour or f i v e  pi i’ces Wi Ut SOW ’ or ’
a ll cracks  of low seven ty . ( 1  qures A — i  ~‘( ) , A — I 1)

“1 — (I) Slab is brok en i rito tour or I lye pie e’~ w i t h
somne or a l l  c r , i&i ks of m’iodj um seve n ty (no hi I qh
seven ty cracks) or ( ? ) s lab is  broken into
s i x  or’ inure iec ’s Wi th all c r a cks  of 10W seven t y.

hi — At  t h is  l i - v o l  ol si’ve ni ty the s lab  i s  called shat t t ’ m ’ —
(‘ (1: ( 1 )  s l oh 1 s broken i m m to four’ or - f i v e  pi e t e s  w i t  ii
comm ’ or a l l  cracks ot hi qbi sever’i ty (‘1 ‘- 1 oh is
broken into s i x  or imm une i~ 

Ci t ’ s  wi thi sum ;~’ e m  il I ra t - k ’ -
of mood i umm i or hi I tibi ‘~ever ’i ty  ,

h ow to  Co unt : MI,) o t rie r di st r’ t ’ cs  sin h as sca Ii rig , sp i  l i i  rig . o r ’ iturab i 1 — 
—

m ty  c r-ac k I nq shou ld be recur -dot - I  It  the sl oh i s tried i ummi
ot’ hi qh sever i ty 1 eve 1 , si mci ’ th i e ‘-o’vem ’i ty ot th i s
ti m stress wo uld rH oc t  the ci  oh ’ 5 ri t I rig

1 1 1  
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thamiie of Dis t ress:  Shr i - 1K 090 ( caL

description: Shrink a ge ’ cracks ar~ h ,ii r l ine cracks that are ’
usually only a few f eet lon g and do not extend
across thiC entire slab. They are formed during
the setting and curing of the concrete and usu a ll y
do not extend through the depth of the slab.

~ever’i ty Levels: No degrees of severity are defined. It is suff i-
ci ent to indicate that shrinkage cracks exist.
(Figures A -125 , A -1~o , A- UI )

How to Count: If one or more shrinkage cracks exist on one par-
ticular slab , the slab is counted as one slab wit h
shrin kage cracks.
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Figure A— i~~ . Shni okaqe Crack.
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~a ime of Di s t r e s s :  s p i i 1 i  n~ I m ’a r is v em - -j t - ’ a ~it - t L emiq i tu0 i ria 1 lo l  nit ‘I

)
~‘ st -  n i  ~it mom ) : oi mit spa lii r m t -I i s th e  or ’ t- ’a k i town (it the s i - m b ‘‘~I- i , ’’~wi t hin C t t ’ t t  or the c i t e  it [hi i’ll mi t .  . 1 o i  mit

S1 51 1 1 us u n  1 y t - mct ’ ‘5 ft - I t cx t e n  - t v o n - t i c  ,rll  ~ t in-ou t
the ~I ,ttr , hut m nit. t ’nsoc i. s t he j ul nt at ui onig it ’ .
~pa l i ir m ~ resu l t s  tnt - m m ~‘xt - e s s i vt - ’ s t r e s s e s  ,m t t i m ’
Si Ol mit or cn ’.I~ k c m i i  s e t - i  ti~ I ‘ii m 1 t rat  1 eu of i n 1  ~iiii

ss i h li’ u t t e r ’  10 1 5 01- t n ’a f  l i t -  1 oat - I . ,~~‘ t k ihli i t ’ I C
at the J Oi n t  (caused by avo r ’w or ’ k i rig ‘I comm rb i nod w i t  mm
t m - i t  f i t -  1 oad s is ari otbit ’r -no se et  spa 111 nt - i —

Seven t~ Lev e l s :  L — 1. spa II oven ‘ t o o t  lou t - i : (I) sp il l Is bnokt ’m m
in t i  rio i m eu ~ tha n t hm — eo -h t- ’ c t - ’ s dot I riot - I by low on ’
rio t t urn sover’i t v  r i c k s :  l i t t l e  or ’ ito I t i l l pot en
U al  c ’s 1st ’ , :  or ’ ( . ‘ 1  ~t e i m I i s  I t  liii lv  t m ’ R c ’~1: l i t  t i t - ’
or ’ no F (II) poten t ,~m ) e x i s t s

b Spa 11 l o s s  than C t Ot -’ t 1 ,iniq : ~p ill 1 s hm’ tm k c ’ni
in t t,’ p1 t-’ces or ’ t 1-agim ien t ot t :  ii t t ie  I Oh) on t i n t - ’
dai - m Ht ’ po t e n t i a l  e x i s t s . ( I  lqun ’es A — I ’ b , A — i.’’) , A — I d ol

Ni — a. Spa 11 ove r’ C i t- ’o t lou t-i : 1)  spa 11 i s broken
in to niiore than three p ieces  uof i n et- i b~ l ig h t  em ’
mne di urn c ricks (2 ) spa 11 1 s b roken i mitt - )  nie mono
than thin-ce p ieces  w ith o u t ’ on- mono of the c n icks
be i rrq Severe wi th some F Oh) potential ox i st  i nw]

4 or ( 3  ) jo in t  is miiode ratt -’ly t rayed . wi th count ’ FOIl
potent ia l .

b. Spal l less than ? feet l ong: sp i ll i s  b n - o k t -’ni
into pieces or t nogmented W i t b i some t-,m t the p1 OCt ’S
1 OU St -’ or absent . causi ng considerabl e F- 01) or tiro
damage potential . (Fi gores A — I 31 , A - I  d.’ ‘I

Fl — a. Spal 1 over - 2 feet  long : ( 1 )  spa l 1 is broken
into mon-c than three p ieces (t et inod by one on’ mono
h igh severity cracks , w i t h  high FOl) po t o r i t t i l
or (2) jo i nt i s  severely t ray e d , W i th high F 011
po ten t ia l .  (F igures A — 1 3 3 . t \— 134 )

NUll : it less than C toot of the j o i  nit i s  Ii qbi t 1
f rayed , the spa 11 should not he coon ted.

HOW to Count : Ii tne joint spa 11 i s located alon g the Cdt - it ’ ot om i t --
slab , it is counted as one slab with joint sp a l lin a .
It sp o il ing is 1 ocate (l on moore than o m it ’ e dge ut the
sammie s lab , the edge having the hi ghost sc ’vor ’ i t v
i S counted and recorded OS one slab. ~lo i n t  spal 11 tN
ca n  a l s o  occur  a l o n g  the edges of two adjacen t  ci ,ibs.
I t  t h i S i s t he c ase , each slab i c counite( l as hay i ig

jo int s pa l l ing .
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Name of D i stress: Spall i ng (Corner )

Description: Corner sp o iling is the ravel i ng or breakdown of the
slab within approximately 2 feet of the corner. A
corner spal 1 d i f fers from the corner break in that
the spa l l usually angles downward to intersect the
join t , whi le a break extends vert ical ly  through
the slab.

- i Severity Levels: L - One of the following conditions exists: (1) spoil
i s b roken into one or two p ieces define d by low

- 

t severit y cracks (littl e or no FOD potential),
or (2) spoil is defined by one moedium severi ty
crack (little or no FOD potential). (Figures A -1 3b ,
A -136 )

M — One of the following conditions exists: (1) spoil
is broken into two or more pieces defined by medium
severity crack(s), and a few smal l fragments may be
ab sen t or loose ; (2) spoil is define d by one severe ,
fra gmented crack th a t may be accom p an i ed by a few
hairl ine cracks; or (3 )  spall has deteriora ted to
the po i nt where l oose ma terial  is  caus in g some FOI)
potential . (Figures A-13 1 , A -138)

H - One of the fo l low i n g con dit ions  exis ts: (1) sp oi l
is broken into two or more pieces defined by high
severi ty fragmented crack(s), w ith loose or ab sent
fragments; (2) pieces of the spa ll have been dis-
placed to the extent that a tire damage hazard
exists; or (3) sp o il has deteriorated to the point
where loose mn o teria l is causing high FOD potential ,
(Figures A -139 , A- 140)

How to Count: If one or more cornier spalls having the same sever-
ity leve l are loca ted i n a sla b , the slab is counted
as one sla b with corner spoiling. If more than one
severity level occurs , it is counted as one slob
having the higher severity level .
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1 ode s th e ta  i i s 01 how to pert on ’nmn t lit ’ p5nv e n n m t - ’ni t m 1i 5 •pt ’t t i t- s u i  , opt i uni t 1 5 ,1-il l ) 1i rig

p l an  • anut - i al cu I it ion on tInt - ’ PC 1 . (ominpu t I mg t ms 5 Pu, I mrna nu n II y 1 s 1 s I ru mp 1 e
opera t tori fu n ’ a tow sou p It ’ on i t s , b u t  t ~ie vol u;mro o t t-Ia t .i rni O ilt - u lo t i oui
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1 he steps ton ’ mm io nua 11 y t-, a l .  u lo t i rig the  PI 5T I one showrn m i guns ’ I—I
1 hose are the samnie b ,u s nt - c t s ’ t m c  f o l l o w e d  n it the Pi I computer pn ’oqn’,lnn. I ho
prograni will ,mc opt da t n I romui I nspot - t I onis pe n— I t - n’riied on eui t i n’e t t-’atu res ~ni s t
rorn inspect ions t- t ’rmmlus. I i’d Usu rig the opt i oni,i l sanuipl i rig p 1 t n t . Al sO • a st~ ui —

clard dcvi a ti on ot b’I Is t n-uni t sanip l e uni l t . s wi thin the t oitun ’e i s t-- t - t - mmmp u ted
b5i set -I on the i nspect lOll n’osul t s , ami d ,i better ext im ut - i t o of the n umber’ 01
random sanimp los to he surveyed thu r -i mi t - i the rut ’s t mi t  spec t ion i s do tonmii i riot - I .

I he l’i~’ I - 1 programui is wi- i tten i 1 ni CUt~01 1 ~mnquaqe for USC on the Run’ —
m’oughS 3500 anid CUC bbUU conuipu ton -s. 1 he requ i red tic ’ 1 d 1 enmq th ton pm ’oqromii
t- ’secut ion u s t 500 (30K). A I low char -t of the pn’oq’ 5ii mi is shown i ri I i qure

— I

3 .0 INPU1 (~lIJi )I L 1NI. S

I he i nout forms ton - the I’ i’ 1 coniipu titi en pn’oqraiuu an- c’ shown in I I
b— and R — 3 . 1 he i ni t on’mat i on hu\os are labe l oct with ct-i l unui nt niuniubens so t hm , n
compute r- can’ds can be keypunched t-I~ n’ec t ly f nomii the I onus, I at-’ h lin e of in—
tormna t i on on the fo rms wi 1 1 produce one comiupu ten - can’ t-i. At tho top of the
fin-st forum there iS 1 p1 a t -, e to enter t he name o f the t eatun-o omi t - I i n c  1 unto
cut--h i nitor mua ti on as the ii 1 owabi o enn_ or * in the oc t  innate of the niieoni Pu, I —

1 he rest of the I orm is used to i (tonti ty each s~mnip l o uni t surveyed and
enter’ the type . qu int u ty , and seven tv of up to U~ di ctness - sevo n-i ty t- t - im u n—
hinat ions ton et ch sample unit. The Sot. ond form (I- it -lure 0 3) is a con --
ti ni ua ti un of the  fun -s t ton ’mnm. As num1mn y cont m niu i t i urm sheets as nuoc o s sa ny m a y
he used to m-ecord the 1 nispec t ion t-lat ,m It - m r th i ’ I ‘atune

The a ll s wah le r ’n’ n’on I s the fluniihc’n’ ot pu i nit s the t- nl cul ate(l I’C 1 fan’ ant
1 nspec t ion pert ormued by camp 11 rig may von’y t m’om the vo l uc the It- IT I woul d
ta kn ’ if the m nspet t it - m n were pert oninotl on the ent ire pavement teat ure .
A typi c al v a lue I or the ml 1 owa b le er’no r 1 s 5 pot m i t s
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X2

yrc  i SU C = 0 C = total number ofS 

? additional sample
uni t s

S T = O  NO

(X4) SUMAD = SUMAD/(T ]

ST = C/ N * SUM AD N = total num ber of
sample units in
feature

SUMRN SUMRN/R R = total number of
random sample
u n i t s  surveyed

FT = N - C 
* SUMRN

PC I FEATURE = FT + ST 1

L
~~~~~~~~~

F0
~
LEATUR

~
IJ

Fi gure 8-1, Flow Chart of PCI-l Program (continued )
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[ST IMAT[ DISTRESS QUANT 1111 S
[OR [I A I 01 :

ESTIMATED DISTRESS — FEATURE S I Z E  ~
‘SURVEYED ADDITIONAL UNITS

QUANTITY - 

(SQUARE FEET OR 
- 

(SQUARE FEET OR NUMBER
N UMBE R OF SLABS)  OF S LABS) 

—

~~D I STRESS IN RANDOM UNITS -
~ I D I S T R E S S  IN ADDITIONALX ISURVEYE [) RANDOM UNITS UNIT S

( SQUARE FEET OR NUMBER
OF SLABS) ——

-
~~~ 

‘ii

PRINT ESTIMATED DESTRESS
QUANTI”IES ALONG WITH
RELATIVE DEDUCT VALUES -

I

-

PRINT SUMMARY OF SURVEYED
FEATURES IN 4 SC E NDIN G

THE PCI

Fi qure B- i. Flow Chart of PCI-i Program (concluded)
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Guidel i nes for completing the forms are given in Tables B -i . n3-2 , and
8-3.

Once the inform ation on the inp ut form s is key punc hed , the i n p u t  deck
shoul d be arran ged in  exact ly  th e same or der as t he l i n e s  of in form a t i on on
the in p u t form s , i.e.,

FEATURE IDENTIFICATION CARD (for 1st feature surveyed)
SAMPLE UNIT IDENTIFICATION CARD (for 1st sam p le surve yed in  fea tur e)
DISTRESS IDENTIFICATION CARD(S) *

SAMPLE UNIT IDENTIFICATION CARD (for 2nd sample surveyed in feature)
DISTRESS IDENT i FICAT I ON CARD (S)

SAMPLE UNIT IDENTIFICATIO N CARD (for 3rd sample surveyed in feature)
DISTRESS IDENTIFICATION CARD (S )
(ETC )

FEATURE IDENTIFICATION CARD (for 2nd feature surveyed)
SAMPLE UNIT IDENTIF ICA TION CARD (for 1st sample surveyed in feature)
DISTRESS IDENTIFI CATION CARD (S )
( ETC )

*More than one of’ these cards may be entered here depending on the
number of distress type/severity combinations in the sample unit.
If the sample un i t  has no d istress , this card is omitted.
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T APE F 0 — 1  . I oput Foni ’ua t

Loch line ~f imi fo r-u t -a t i on  ct -ni the input fon’m’ms is preceded by a
1’ u-ol ’n ’ i n t e d  card II) nium im ben ’ . Th e  inst n-oct ions that fol low a r e qrou~t-ed_ m c L o n d  log to cant- i ID num ber . “hen com mm p l et iou the formius • the I otter ()
s h 001 d he wi’ i t t  en ~ t o di St i nqu i s h i t  t n-om it the n umuhe r ~ e ro .

CA Rt ) ID ~1 - FEATURE IDEN TIFI CAT ION

(‘0 1 u~tni
Nui’ bt’,’s Fo n’i~a t  Entry

1- -’ numime ri c~ 01 (prepri nted

3-~’~ al ph an in mim ei ’ic~~ Featut-e Namime

al phanu im me n i c Pate of su,’ve~ do mi ot
1 O O V O  ~~l)V ~t ‘0 L’Ol u~’uts hi ank~

~4 —41 niumer Ic Feat un’e s I :e I ni square tee t
fo r - aspiial t sun’fJL - t-’ or rmu m i~~en-
of ’ s labs to n’ ,jointe cl L’oncn’ete
sin -faced p av eu m eun t -

nu mmue n’ic Total niumit nen’ 0t 5 s a m p l e
on i ts m i  the feat um - e .

4 ~‘_ 4~
) nuuuie n’i c’ Al lowabi e ern’o n -

al pha nuim meni c’ R t cn  ri 1 LI PO\ ou t-om it
F for 11 t ’\ l t i e  pav om um e r mt -

CAR P Ii i c P,’ — SA~’I0L I UN i T  I DENT I El CAT I ON

Coi in~~~u

No mbon -s r or’ i’ r~ t I nt nv

numen’ic OP (pu’e pn’in tedl

P_ S al phanuni meni c Samuipl e on it i dent if i c— at ion
number

u_ I -~ numn er’i c Samimp i o uni t c i :o in ‘-~o ua r ’ c’
feet for as pha l t  sur f a ce d on-
n ium t -m hen’ of si abs t- -’,’ i o i n t  ed
conc n’ot o s i j n ’ t  , i L t ’t - i pa vt’ t-ol i t -

1~ ~u 1 ph~ ntuu ’ ui ’r’ i i 0 ton u ’m u it - Iou ’ - sar u ’l t ’ unit
C to t ’  add i i onal \ai ”u’ l e unit
1, 1 t

5 

~i11 5OI’ I’  i t - ’ un i t  s ~ n-e
su n-vov od . om i t em ’ 0

-

~

-

~

— --- - - . - —~~- ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE B-I . Input Form mi at (concluded)

CARD ID ~ 03 - DISTRESS IDENTIFICATION

Column
Numbers Format Entn’y

1-2 numeric uJ ( p r e p n i n t e o )

3-4 numer ic Distress code (see Table’s
0-2 & 0-3 )

5 alphanumeric H , N , L , (severity of distress)~H = h i g h
N = med ium
L = low —

b-lu numeric Quanti ty of d is t ress in square
feet or linear feet (asphalt
surfaced ) or number of s1ab

~+(jointed concrete surface).

11-12 numen -ic Distress Code

13 alphanumeric Severity

14-lb numeric Quantity

19-20 numeric Distress code

21 alphanumeric Seven’ity

numeric Quantity

Repeat this inform ation for distress type/severity combination found in
the sample unit.

*numer ic: numbers only, no dec i mal poi’nt. Right -justified .

**alp hanume ri c : any combination of letters , numbers , or symbols.

~For distress types wi th no severity level s , leave b i an ik .

‘
~ For joint seal damage in conc rete pavements (uistre ss code 5), leave
blank. 

-
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TABLE B-2. Distress Codes

Asphalt or Tar Surfaces (Flexible)

Code Distress Type

01 Alli gator Cracking

02 Bleeding

03 Block Crackinq

04 Corru gat ion

05 Depre ss ion

06 Jet Blast Erosion

07 Joint Reflection CrackinQ (PCC)

08 Longitudinal & Transverse Crackincn

09 Oil  Sp i l l a ge

10 Patching
- 

4 11 Polished Aggregate

12 Ravel l ing/Weathering

13 Ruttin g

14 Shovin g from PCC

15 Sli pp a ge Cracking

16 Swell
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TABLE R- I - I) is t n-os s Codes 
-

Join ted Conic n-e t e Pavemmn emi t (Rigid) ‘ 
-

( ode P1st rn’s s -

01 Blow-u 1~

OP Co n-ne n’ ii n’ea k s -

0,1 Lo miq i tud in~il /Tn’ani sv on’ so/Diaqom ial (‘n’a c ki mi q 
-

(14 flu no Li I lit . y C n- t - ic k i rig -

(lb Joint Se~~1 lanu m~nqe

Oft- P a t c h inn ~t- s q m i i n ’ e  t’eu’t

01 Pat chin q /t ltil it .v Cu t

~ I Popouts

00 Pump in t o

ID Seal i m ig/Map Crack i miq/ Cra:  ing

11 Settlement /I t-t u l

17 Sha f t  on’ed S lob/ I  n i t ersect i t in Cn- t - ic k ’~
1 ‘- h n ’ i  nk acn ’ Cn’ack

ii Sp oi l inn , Joint

I’’ Spa 11 im ig , Corner

ii
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4.0 ~. XAM PL L PROH LLN

F5
ea tur’e Name I O\ I way One • Home AF 0, IL

Total Number of Sanipl~ Unit s U’
Pavement lype Jo! nt od Cone rt’te Surf ,Ict ’
Sanupies Sum’veyed b
Da te Sum’veyen — Ul/e )~’///

[ he di St p’c sc data t or’ the tea tu n’ t’ we ’r’O mutt-a so red a rid a r’e coot .n I ned urn the
t ol l owing survey da t a sht’e t s (I- i g or e 1 1 -4

I the j niformati on f rom the sun’vey d~ to shoots and t he qr ” i t ’t’~ l jot or-
mation is transferred to th~ can-ds in the forma t chowm in ‘-t -oc t )on 1.0. I he
input for thi s prob l ent is shown in F I gure 0—h . 1 he out put m shown m
Figure ti - b .
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD HOME AFS, ZL — FEATURE VAX/ WA Y ONE

DA TE 01/02 / 77 SAMPLE UNIT__2.

SUP VEYEO BY ~ ‘ 
‘~~‘ SLAB SIZE 20 x 2.0

/0 13L 
i s -s - - r i-

Io)1_. 101.. 5 i i t- ’ i  i i  - s t - iS  t- - - -

• • - S - - ~5 t - I t  I t - 1  I l~ t- I I 

- ‘  l i i - - :’ I - -
‘ - i t - t i  m

9 :1 _ t  - t -  ,‘ i t - , t -  ‘ ‘

101. 101. - ~~~~~ 
S t  

~‘ , :t ~~~t - s , - -

• . - S is ’ t t ~t . t -~ t I
I I - - _ t - 1 5 i - t - t - ’ - — _ : i

8 ~ l_. p t - i - t - t -~~~, s t t .  -

10 I_ - i - . t -  -~ t- lI St ‘ - . - t -~~ 
-

• • - - 

t - t l I  I I s ’ - III - 
~~~ 

S

7
101. (OL 

_ _ _  _ _ _ _ _ _ _ _ _ _ _• • ‘Ijil//ilL 7117Z2 / (//f//////1//////// 71//// J////

1. 3 L 0/ST 
~ -v DEOLCT

6 TYPE SLA BS SLABS VALUE
IOL 1OL 

• _ _ _  
3 

_ _ _  _ _ _

zi 3 L (o 
_

5
IO L IOL 

_ _ _

-ii 12. M 1
4 / 3 L. IIOL 101.- 

• _ _  li ii
3L - —---- - - - -—-- 

101- 10L~ 
—---- —-

~~ 

-

~~~ 

~~~~-

2 3L 2 L 
• 

DEDUCT TOTAL 
- - -_ _ _ _

IOL iOL • • CORRECTED DEDUCT VALUE (CDIt- 
-

2L 2L PCI = /00 — CDV= 
_ _ _ _ _

iOL OL RATING= 
_ _ _ _ _ _• •I 2 3 4

Fi gure B-4. Co ndition Survey Data Sheet
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

A IRFIELD HOM E 
— FEA TURE 

‘
~~‘~ X/ VVA Y CAfE

DA TE ~~ / O JT7 SA MPL E UNIT 3 
-

- ‘  SURVEYED BY ~~~~~ ____ - SLAB SIZE__2 0X 2 . O

I 21- 2L 
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

It_ -i - s. - - - in. -: ‘ i

~~ IOL -i t~,- - - 5 I - - ‘ ‘ t ’ l I
• • ‘ - ‘ I s t - i . I I i - t - t  , _ 

~~5 5 i 5 t  S t - I  t~~n -i

iQj 1 L ~~~~~~I ‘ 5  - t -  — - 
1• • - - ‘~~~~ 5 r  . - t -

~

~ 
21... 12. L 

- ~~~~ — • -~

101.. 1 01... ‘ ii Il-I - 5 -it - - - .~~~
- —

• • i :n-

2L 3 1—i ‘ :

JOL IOL 
_ _ _

______ — • • ZZ -~7L -:‘i::~.i’.:’.” _____

3 tv\ 3 H ~‘S~
’ 1 1 ~

- t-
6 rY”E - 

~;i 4t-~~ I SLABS (‘Az ~IF101- IOL -~~~~~~~ t ~~~
______ S • S  -~~~- - I- - - - - - - - —

-
~~~~~~~~ H- / 

- -

_ _ _  

(OL _ 3 

• • ~~~ ~~~~~~~ 

3M ic’ ~L ~ 2O 
-

10 L 10 L 1 L 2 
-

• I - 

-

~~~~

~ 101 IOL - I —  —-- 

— 

-

DEDUCT TOTAL
10 L I 0 L CORRECT; (i 1 i/

- ‘ij / t ’ ! I 0 It 0 

- — -

- - - 

PCI /00 — CDV~ 

- 

-

-

lOL IOL RAT/NG = 
_ _ _ _ _

• S
I 3 4

Figure B— 4.  fo nid it  ion Sun’vt’~ flat a Sheet Vomit inued)
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD ±‘oME’__- —___ FEATURE _r~i }~‘f ~~~~ 
)/ OA/E

DATE 0! / 02. 1~7~~ -__  SAMPLE UNIT___________

SURVEYED BY ‘~~~‘~~~ -_____ SL 48 SIZE~~~~
0 

~

I S

2 1.. 2L
/ t-_ i - - I i t . - :  I:

101... IOL.

2L 2L t- t-

—
Si 101.- IOL 4 .  

5 

- 
- S

8 2L 2.L ‘ H.  I :  -

lo t.. I C ’L - — -
_______ ______ - • . - - I’ t-~ - - ‘

~~ 2L. L.
- 

101.- IOL
2L 

•

6 ‘ I’t - - -- . 0~~S SL ABS VALUE
IOL JOL 

• 
- 

L 
S _

S _I_i

/0 L. 20 
5-55-

(OL ( OL. -

S • -

(~~L~~~0L e
3 101.. I Q I . -

• • L ___._

S. DEDUC T TOTAL 
-‘

~ lOt. IO 1_ 
- - 

t-~~~ -~ ‘t P ‘1 t- t 1.1. ‘/ t 
‘ -

S • 5 ’

~ cr /00 — cDV=
I 01. I 0~,

L..- 
• 

RATING = ________

F i go no B - 4 . Cond lt i omm ~ j n ’  v t ’ Pat a Shoe t ( coot i nued)
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD NO,14E FEATURE TAX/WAY cW L~

DA TE O/ i’c a /77 SAMPLE UNIT__7

SURVEYED BY_________________ SLAB SIZE 20 x 2C

S S

2 L  - - -

~~~ lOL 
• 

t-

~~ 
~

I

I CL 101. -
~ 

- “

~~
- ‘ 

~~~~~~~ iS 13.
S • - t - - - .t- 1 t - . . - I-.

- 
- ‘ - 5 - i.~~. _ ; _ . i  I I_ l U

8 ~~~ - ~t t - ~~~~ i f l s l , -I ‘( ‘ 111/ -

I OL IOL. 7 i t / f l U  - 4 .  ~- : t H t:- : — —

• • m t 1 ~t.
H-: 

5) , I UI_U I_ I_ U !

101 (OL 
_ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _S • WI/f/I/li ILLLU ‘l/lllIIllI ’II/JI/IIi fl/ill/fl

3 L oisi SEV NO OEDLCT
6 TYPE SLABS SLABS VALUE

IlL IOL. • • _ _  _ _  _ _  _ _ _

3 1.. 
_ _  _ _  _ _

~ IOL 1OL • • ‘° -~~~~~~~~ 
2.0 

_ _ _ _  _ _ _ _

1 4

IOL IOL 
• _ _ _  ___ -__ ___

3 
_ _ _IOL 

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _S S — _ _ _ _  _ _ _  _ _ _ _

2 DEDUCT TOTAL 
_____

10 L (0 L 
• 

CORRECTED DEDUCT VALUE (CDt’ 
______

PCI= IOO— CDV= 
-

IOL IOL. 
~ 4 

RATING: _ _ _ _ _ _

Fi gure B-4. Condition Survey Data Sheet (continued)

1R3



S 
~~~~~~~~~~~ -- --- ‘S. ~~~S. t-~~~~-.s~~ -__ -s ~~~~~~~~~~~~~~~~~ ‘5’U ~~~~~~~~~~~~~~~~~~~~~ 

—

JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD I/CM 6 
- FEATURE ~ VVA V ONE

DATE 0/ 102. /7 7 
- SAMPLE UNIT___________

SUP VEYED BY ~ SLAB SIZE 20 x 20

S I

2L 2M
1 — t- I - t-s 1 1  15 t- _ t - 1 t t -

I C’L / C) L. -‘ i i  ‘1 • t I _s - t- K

2.1.. ~~~~~~~~~~~~~~~~~ 

I S 
I t :  

t-~ 

I 
t-~~~t-

101.. / C) L t 
I 

I t t

• S ‘ - HS ’ 1  - - I I  5 t s t - H s

- I .  1- ~ Ii / 1-I  -

8 I - _ st 1 i l ’ ~~ 
- - ‘ I I

/j~ t /_ /01... -‘ - t i s h i t U t  i s . - - - . t - I : U - - — -

5 • I t t -  I t -  I - s I / IS

7 - ‘ — l~llllI~
- I II- ’

IOL JOL 
_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _

WI/I/IL/I 1LU11 Il/Il//Ill ‘i/il/ ilL’ ‘Iii iiiilí
0/Si SEV NO OEOLCT

6 IOL TYPE SLABS SLABS VALUE

lot. IOL -

~~~ 

i— 
( 

- —__ _ _ _

_ _  __ - • • 1 4~~~~~~~~ S~~~~~Q_ __ __

~ IOL 101.. iIiII_iiIiI_ ___ii Ii____
lot. 

~~~~~~~~~~~ 
— -—- - ----- - 

.

DEDUCT TOTAL 
_ _ _ _ _  _ _ _ _/O(_ /01.. 

• 
CORRECTED DEDUCT VALUE (COt’

PCI IOO_ cDV :  
_ _ _ _

10
, 
L.. 10 L. 

- • 
- 

RATING: _ _ _ _ _ _ _

Fi gure 8-4. Condition Survey Data Sheet (concluded)
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‘

F F-A T II Pf I O F N T T F T C A T I O N  I T A J I T W A Y  ONE HOMF A F~~ I L

n A T E SURV EYF ’t- 0’~/Oh /7 8. RT C. TO PA V F M ~~N T .

F F A T I I W E  S I7 E  n o o o n :~on S L AP ~c

T O TA l  NO OF c A M P L E  urt -~i T  : -

• A L L O W A R I F FPPOP W IT I -4  9S’~ CC)NFII)[MCE : -

SA M PL F n t - N I T  iii SAM P2
P40. fl F S L A M S  IN SAMPL E 1 ?0

f l I S T R F S S — T Y P E  S E v E R I T Y  u U A N T T ’T Y  
~~NS T T y  ~ DEDuC T V A L I I F

0? L0~ 3 1~t- .0o 11 . 4
03 L OW 10 . 0 0  17 . 0

LOW 2 10. 00 1 .1
10 LOW 1° Q

~t- .0012 MEDIUM I ‘-‘ . 0 0  19 .313 1 ‘t - . 0 O 1 .0

04 1 =

SA MPLE UNIT II) I SA M PI
-

E 
NO. O~ ~ t. AR S IN SAMPLE : P0

n IST P FSS . .T Y P F  S E V E R I T Y  Q U A N T I T Y  O~~NS IT y  ~ DEDu CT V A L U E
0? LOW 6 p~, • 0 ~ i~ .o

LOW I 
~,.0o

03 M E D I U M 3 15.00 74.0
03 HIGH 2 

- 
10.00

10 LOw 20 1 00 . 0 0  1 7 . 0
12 LOW 2 10.00 17. 8

PCI 1(1

SAMPLE (uN IT 10 : SAMP S
NO. OF SI A A S  IN SA MPLE 20

V’ I IST PFSS .TYP F S E V E R I T Y  Q U A N T I T Y  D P - N S T T Y  ~ OEriIICT V A L I J F
LOW 9 45 . 00 ‘7 .010 LOW 20 10 0 . 0 0  17 .0

Fiqimu- ~ B-h . PC I-i Proqranmm Output
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SAMPL E  It - N I T ~0 : SAMP ?
PlO. (~~ ~L AM 5 IN SA MPLE :

rt- I S T P F S S — T Y P f  SEVERITY QU A N T I T Y  l~~N ’~T TY 3 DEDu CT V A L U E
LOW 1 6.00 4.0

01 LOW 1 6.00 4.9
10 LOW 20 10 0.00 17.0

74

SAM PLE (uN IT 113 SAMP Q
NO. O~ St A RS I N SA M PLE 1 20

D ISTRE SS—TY PE SEVE R ITY Q U A N T I T Y  1)~~N S T T Y  3 DEDUCT V A L U E
0~~ LOW 2 10. 00 8.0
0? MEDIUM 1 5. 00 8.?
0~ LOW 1 -‘ .00
10 LOW 20 10 0.00 17.0

-
• 76

P*t(’~ (‘F RAND OM SA MPL E I S

NO. ruE A D D I T I O N A L  SAMPL E : 0

Pr I (‘F FEAT IJ t -W — T A Y I W A Y  0 4 F  HOME AF M It 5~3 
~ 4 T IN( = (-OOfl

PFCOUM FNDF !.4 U T N IM 1 I M  OF 14 RANDOM ~ AMP LF UNITS I) r~~ c t 6 ~ V F Y Frt .

c T A 5 r ~A pn O F v T A T I o ~ OF PCI R E T W E E N  RAN D OM UNITs  ‘,‘II~V~~Y~~D~ lR .c

F c T I . . A T F D  t 1 T c T t ~FSS FOP F f - AT URF  : T A X I W A Y  0N~ 
M(IM F A F u ~ ~1

r~T ST IIFSS_ TY PF S E V E R I T Y  Q U A N T I T Y  ‘)~~J STTv 3 DEDu CT V~~L U F
L OW 60 ?0. 00 15. 0

‘u s, M E P I L I M  1 1 . 1)0 1. 7
LOW ?4 P .00 7.1

(43 MEDIUM Q .,. t - 1 0 7 .5
A ?. I)0 P .O

L o w -~.00 0.4
10 LOW ?97 99.00
1? LOW A ?. ( ‘ O 6 .0
1? MEDIL IM 3 1. 00
11 1 1. 00

FFt - IT LJR F PCI PA l I N G

l i x i w A y  ONf WOME AV ’ R IL 59 GOOf )

Ficiure 8-6. PCI -i Proorani Output ( concluded ) 
—
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IN  ITI  AL DI S’PR I I~~1’I’

COP IES
1IQ US-\F ’, PR[ I
EIQ USAF- ’ P RI- I- S 1
)1Q USAF PR1%t-I 1
uç~ ?Fsc/ Dl-:M 5
IIQ TAC/DEMM
I1ç~ SAC,’DEMN 10
IIQ AFIC~~DI-;~Thl 53
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