- Lecture #3:

© Pavement Condition Index (PCI)
0-10-25-40-55-70-85-100
(Rating: Failed - Very Poor - Poor - Fair
- Good - Very Good - Excellent) |
Engineer’s Rating

© Pavement Condition Survey: (Distrésses)
| Types, Severity Levels, Densities

Appendix A - Blank Field Survey Sheets
Appendix B, C - AC & PCC Roads
Appendix D, E - AC & PCC Airfields
(Distress Definitions and Deduct Value
Curves)

Brief description of each distress type
LTPP Distress Identification Manual

(T2 "smiprusis  HAHER)

© ASTM D5340-93 (%)

- “Standard Test Method for Airport
Pavement Condition Index Surveys”
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CONDITION SURVLY AND RATING OF ATRFIELD PAVEMENTS*

1. Scope. This hawiooﬁ‘ describes the procedures for performing air-
field pavement condition surveys and outlines the methods and data
requirements for preparing condition survey reports.

2. General

a. The airfield pavement condition survey as accomplished by the
pest civil engineer is the primary means of obtaining

_and recording vital a1rr1e1d pavement performance data.
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b. The ¢ondition survey for both jointed concrete and asphalt- or
tar-surfaced airfield pavements consists of the following steps (F1gure
A- 1)

(1} Each pavement featurg is inspected, and existing distress
types, severity levels, and densities are recorded. Volume IT of this
report has been prepared for use by thé pavement engineer as a reference
for performing the inspection. It 1$ imperative that the engineer
follow the guidelines in the manual when recording the distress data.

(2) A deduct va]ue is determined from the appropriate curve for -
each distress type, density, and severity level.

(3) The total deduct value (TDV) is determined by summing all
deduct values from each distress condition observed.

(4) The corrected deduct value (CDV) is determined based on the
TOV and the number of distress conditions observed with individual
deduct values greater than five points.

(5) The pavement condition index (PCI) is calculated as follows:

PCI = 100 - CDV

(6) The pavement-condition rating is determined based on the PCI
value according to the scale in Figure A-1 (excellent, very good, ....
or failed). :

¥ References for PCI:

\. "Adrfield Pavement Eva]uation Program,' Department of the

S?E Force, HQUSAF, AF Regulation 93-5 5, 18 May 1987, Washington,

i .
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INSPECT PAVEMENT ; DETERMINE DISTRESS TYPES AND SEVERITY
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i"i'gu'r"e A-1-. Steps for Determining Airfield Pavement Condition Survey.
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/ ASPHALT OR TAR SURFACED PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRFIELD ’4 . FEATURE 75
| patE__ & [ 8/76 SAMPLE UNIT—_L
&) SURVEYED BY. /1D /M3 /SK. AREA OF SAMPLE_ 3 04__Of"5‘LICé

Distress Types SKETCH:
Aligator Cracking 10. Patching ,
Bleeding 11. Polished Agareqate
Block Cracking 12. Raveling/deathering
Corrugation 13. Rutting
Depression 14.  Shoving from PCC
Jet Blast ' 15. Slippage Cracking
Jt. Reflection (PCC) 16. Swell
Long. & Trans. Cracking
0i1 Spillage L AN
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PCI CALCULATION

DISTRESS | DENSITY | SEVERITY | DEDUCT
TYPE (h) phaet | VALUE
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. Figure A-8. Asphalt; or Tar-Surfaced Pavements -
é% : Condition Survey Data Sheet.
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JOINTED CONCRETE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

. AIRFIELD __ 2~ FEATURE __7_W.Z
, paTe _3/28/7¢6 ' SAMPLE UNIT__*# [
Fal
SURVEYED .8Y. /‘1-5//\41) SLAB SIZE/A.5 X /5L4
20 Slabs
- [ ] ® ® [ [ ]
10 Distress Types ‘
1. Blow-Up 10. Scaling/Map
2. Corner Break Crk/Crazing
° ¢ e ° * 3. Llong/Trans/ 11. Settlement/
Diag. Crk Fault
7 4. "D Crk 12. Shattered Slab
5. Joint Seal 13. Shrinkage Crk
] ° ® o ® Damage 14. Spdlling,
' 6. Patching, <5ft? Joints
8 7. Patching/Utility 15. Spalling,
° 8 gg;outs Corner
(-] ® L] b
Direction of \.Y(.-LF‘VC__KJQ 9. Pumping’
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Figure A-3. Jointed Concrete Pavements - Condition Surve_y@‘ _Sheet.
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© PCI Procedure (“New” v.s. “O1d”)

1.

2.

Dividing Pavement into Sample
Units
Determining Sample Units to be
Surveyed |
Ns?
(e? / 4)(N = 1) +s°
Performing the Condition Survey
(distress types, severity levels,
densities)
Calculating the PCI (“OLD”)
a. Determine Deduct Values
b. Compute Total Deduct Value
(TDV)
c. Adjust TDV to Corrected Deduct
Value (CDV)
d. Compute PCI=100 - CDV
Calculating the PCI (“NEW”")
a. Determine Deduct Values
b. Determine the Max. Allowable

Number of Deducts (m)
m=1+(9/95)(100— HDV') for Airfields

m=1+(9/98)(100— HDV) for Roads
c. Determine the Max. Corrected
Deduct Value (CDV)
d. Compute PCI= 100 - Max. CDV

n=



Pavement Condition Survey and Rating Procedure | 19
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?N N(A 64},\//! ) Figure 34. Selection of the minimum number of sample units. (From Shahin et al.
, 1976-1984).

P _z $S% determine the minimum number of sample units (n) that must be surveyed to
VAR A obtain an adequate estimate of the section’s PCI. This number is determined for
< ¢ a project-level evaluation by using the curves shown in Fig. 3-4. Using this
number, a reasonable estimate of the true mean PCI of the section will be

obtained. The estimate is within *5 points of the true mean PCI 95% of the

2@7 ENALS time. The curves in Figure 3-4 were constructed using Eq. J.1:
(R a g ' , | )
4F < .
vl 67 n=IN-SUEHN - D+5] BNERT
, S <o o N )
LMD Lo dfy IR — . e Tf(ufl):/\/fl:) o ffi’.ﬁi
= Where . , ATy =

N = total number of sample units in the pavement section ‘
o, e = allowable error in the estimate of the section PCI (e was set equal to 5
&i 172> 324 when constructing the curves of Figure 3-4)
_ ),, - 3, + s = standard deviation of the PCI between sample units in the section.
é{ ]9 27 O/F/ / The curves in Figure 3-4 can be used based on the PCI standard deviation
— ' among sample units, or PCI range (i.e., lowest sample unit. PCI subtracted from
the highest sample unit PCI). When performing the initial inspection, the PCI
standard deviation for a pavement section is assumed to be 10 for asphalt concrete
(AC) surfaced pavements (or PCI range of 25) and 15 for Portland cement
concrete (PCC) surfaced pavements (or PCI range of 35). These values are
based on field data obtained from many surveys; however, if local experience
is 'differcnt, the average standard deviations reflecting local conditions'should
be used for the initial inspection. For subsequent inspections, the actual PCI
standard deviation or range (determined from the previous inspection) should be
used to determine the minimum number of sample units to be surveyed. As -
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AIRFIELD ASPHALT PAVEMENT SKETCH:
CONDITION SURVEY DATA SHEET
FOR SAMPLE UNIT
BRANCH SECTION SAMPLE UNIT.
SURVEYED BY DATE ' SAMPLE AREA 5000 S.%
1. Alligator Cracking 5. Depression 9. Ol Splllage 13. Rutting
2. Bleeding 6. Jet Blast 10, Patching 14, Shoving from PCC
3. Block Cracking 7. Jt. Reflection (PCC) 11. Polished Aggregate 15. Slippage Cracking
4, Corrugation 8. Long. & Trans, Cracking 12. Raveling/Weathering 16. Swell
DISTRESS DENSITY | DEDUCT
SEVERITY QUANTITY TOTAL % VALUE
L | 10 20 \S 45 0% | 4.8
M 9 9 015 | 449
\w | so 50 {. 00 21.0
3L 200 iwi-a 475 150 |27.0
M | 25 25 0.90 | zo.0
sl \s S 0.%0 2.0
SV | 20 : 2.0 o.d40 | 4.0
oL | Se 50 1.00 4.0
FIG. 4 Example of a Flexible Pavement Condition Survey Data Sheet
= Adjustment of Number of Deduct Value
# Deduct Val ’
T oo Taues Totall q |COv No. of Deduct Values
N R 12
2190200(90 |99 {ue (4o |18 qas| 4 |eo
2 ||10|200|200]s0 aq {4 ] 4ol o sl s oo 10
i R EEIECN ELN BT 48 [ de |18 s 2 |sio 7.:8=—
@ Jlmo]so [ sofsolun |qafue] .y N I 6- me1+(9/95)+(100-MaxDV)
. .
-
6
P—— 2 -
7
0 ) : . |
- B RE)
8 - 0 20 40 60 80 100
- Highest Deduct Value
9
FIG. 5 Adjustment of Number of Deduct Values
10 : :
— HDYV = highest individual deduct value.
‘ For the example in Fig. 4:
Kax COV - 515 m =1 +(9/95) (100 ~ 27.0) = 7.92
PCl = 100 - Max CDV - 4. S
RATING - _Fae

FIG. 6 Calculation of Corrected PCI Value—Flexible Pavement
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10. Calculation of P
Pavement CI for Portland Cement Concrete (PCC)

10.1 For each unique combinati i

19, on of distress type and
sev ent);: level, add up the.tolal number of slabs in wh{cr;)h they
occur. For example in Fig. 7, there are two slabs containin
low(—)seventy corner break, ’

10.2 Divide the number of slab

! s from 10.1 by the total

numberlof slabs in the sample unit and multiplyyby 100 to

obtain the percent density of each distress type and severity
combination. '

10.3 PCI Calculation:

10.3.1 If none or only one individual deduct value is
greater than five, use the total deduct value in place of the
maximum Corrected Deduct Value in determining PCI;
otherwise use the following procedure to determine max
CDhV:

10.3.1.1 Determine s/, the maximum allowable number
of distresses, as follows:

m=1+(9/95) (100 — HDV) < 10
nm=1+(9/95) (100 - 32.0) = 7.44
HDYV = highest individual DV

10.3.1.2 Enter m largest DVs on Line 1 of the following
table, including the fraction obtained by multiplying the last
deduct value by the fractional portion of m. If less than m
DVs are available, enter all of the DVs.

10.3.1.3 Sum the DVs and enter it under “Total”. Count
the number of DVs greater than 5.0 and enter it under “g".

10.3.1.4 Look up the appropriate correction curve (AC or
PCC) with “Total™ and “q™ to determine CDV.

10.3.1.5 Copy DVs on current line to the next line.
changing the smallest DV greater than 5 to 5. Repeat
10.3.1.3 and 10.3.1.4 until “¢g" = I.

10.3.1.6 Maximum CDYV is the largest value in the
“CDV"™ column.

10.4 Determine the deduct \{élues for each distress type

severity level combination using the corresponding deduct
curve in Appendix X4. )

10.5 Determine PCI by following the procedures in 9.5
and 9.6, using the correction curve for PCC pavements (see
Fig. X4.16) in place of the correction curve for AC pave-
melr(\)‘s6ull:19gusr2 é shows a summary of l?CI 9alculation for the
example PCC pavement distress data in Fig. 7.

" AJRFIELD CONCRETE PAVEMENTS
CONOITION SURVEY DATA SHEET FOR SAMPLE UNT
BRANCH, SECTION. SAMPLE UNIT. . -
SURVEYED BY_LMe _____ DATE_18 92 SAMPLE AREA_11.5° = 23
Distress Yvoes - SKETCH:
1. Blow up 9. Pumping
2. Corner Bresk 10. Scaling/Map Cracis
3. Long/Trens? Crazing . L]
Disgonal Crack 11. SettlemenUFault
. 4, Dursbliity Crack 12. Shatiared Sab 10
€, Joint Seal Damage 13. Shrnksge Crack
8. Patching, B of 14. Spalting=Jointe . .
7. Patching/Utility Cut  15. Epalting-Comaer ETS
8. Popouts 1]
L] Ld
DIST NO. DENSITY | DEDUCT 1N 12-
TYPE d SLABS * VALVE B
k] H 2o 00 12.0 N .
by L 2 \0 8.0 3 7
2. ™M \ 5 Q.0 . .
3 u 3 15 1.0 ny | M 6
s | m|[ s | 25 | 0] o .
15 - 3 15 .0 Ise (12t 5
I [ 2 10 30 ° -
x| v i s |00 - | ¥ 4
ke . .
FA 4 14} 3
L .
| 2" 2
. .
B sy 1
9 L]
1 2 3 4

FIG. 7 Example of a Jointed Rigid Pavement Condition Survey

Data Sheet
# Deduct Values Totall q |CC
1 220 20| nolwo|ac|eo]eo]| s i gy | 7 |se
2 ||s10]11.0|o |wo|q0|sc|sSo |1y 83| 6 |[s8
3 el oflue|weQofsc|so | 13 es3| S Is¢
4 [ sa.0/x0| c|oalso|se|sc|1? 813 | 4 |se
5 32012 o) we|So]s0] €t (S0 3| 3 |9
6 320|115 | s¢c| 50|56 |s0 | S0 |1y 703 Z |er
7 [[329| £4]|cc|50s0]|sc]|se |3 Y
8
9
10
Max €DV - k33
PCL = 100 - Max CDV - e 1
RATING Poce

FIG. 8 Calculation of Corrected PC! Value—Jointed Rigid
Pavement



Data Entry and Modification

maintenance zones.

Section Category The section category is a letter which the agency may choose to represent
different categories. Valid entries are: A-Z,0-9. (i.e,, Y = Family Housing, N =
Non-Family Housing.)

Pavement Rank This is a required field. Valid entries are: A, B, C, D, E, N, P, S, T, X. The
following table shows the significance of each of these entries.
A Principal N  Not Applicable
B  Artenal P  Primary
C  Collector S  Secondary
D  Industrial T  Tertiary
E  Residential X  Other
Surface Type - This is a required field. The following table shows the valid surface type
abbreviations:

AAC Asphalt overlay over asphalt concrete

ABR Asphalt over brick

AC Asphalt concrete

ACT Asphalt over cement treated base

APC Asphalt overlay over portland cement concrete
APZ Asphalt over pozzolanic base

BR Brick

COB  Cobblestone

GR Gravel

PCC Portland cement concrete
PVB Paving blocks

ST Surface treatment

X Other

Note: If PCC is selected as the suriace type, four additional prompts will appear on your screen: Slab
Length, Slab Width, Number of Slabs, and Joint Length. These will be discussed later in this section.

Section Length Enter the length of the section in feet (meters). Section length can be a decimal
not greater than 9,999,999.00.

Section Width Enter the width of the section in feet (meters). Section width can be a decimal
not greater than 9,999,999.00.
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