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OPERATION LOGICS , PROGRAM LANGUAGE AND COMPUTER SYSTEM

Cost/benefit analysis of alternative pavement designs is the primary
goa l of the PAVBEN program operation at Transportation Computer Center (TCC)
in Washing ton , D.C. The program in its present form is an integrated
system for the nondestructive evaluation and functional design of airport
pavements . The system outputs are designed to provide qualitative infor—

• mation for airport management and pavement engineers. The integrated
programs are da ta independen t, bu t are based on de f ined mathematical
models and sound operational logic.

The model parameters , operational details and values to be
processed , form a set of input data which is defined through the use of
natural language heading statements and requires no programming experience
on the part of the user . For the operational program at TCC, the input
data is divided into job oriented and universal default inputs . The job
inputs are unique for each airport. The default system contains data
which generally do not change for each airport.

For actual computer operation, the key subroutine is PAVDES which
is a single executable program accepting inputs in the form of cards and
needs the use of temporary files on auxiliary storage. Becaus e the present
program was progressively developed from the early PAVDES in 1969, the
words PAVBEN and PAVDES are interchangeable in the text. Currently , PAVDES
is operational on the UNIVAC 1108 and IBM 360/65. The program is written
in a high leve l language FORTRAN IV. However, the control cards and the
storage files must be in compliance with the computer hardware system.
In appendix 2, descriptions are given on the job control cards necessary
for running PAVDES on the IBM 360/65 a t TCC .

TTc~ ::,~~~~Tt 
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FORMAT OF USER ’S INPUT

The Program accepts input in the form of 80 character cards. The
i nput  cards are divided into two types: program control cards and cards
in data groups . The control cards specify the program sections to be
executed . The data groups provide the actual data values for program
processing . Unless otherwise specified , each card is logically divided
into eight fields of ten characters each. Each control card has a single
keyword in field on which identifies itself both to the program and the
user as a control card . Additional fields on a control card are used to
provide related information.

Logically related input cards are placed together in data groups.
The first card or cards are descriptive heading cards. The number of head-
ing cards is fixed and the user should not add or delete any heading card. -:
One of the heading cards is usually a field identifier card. On this card ,
each field has an acronym which identifies the data values on subsequent
cards in that field. For more detail description , the par~icular field
identifier can be found in the dictionary. Following the heading cards
are the cards containing the actual data values corresponding to the
field identifier. The order of cards in the group is important. The
last card of data group is a delimitor card containing , * * in columns 1
and 2.

Values in a field have three definitions : integer , floating point
or alphanumeric. They are expressed respectively by blanks and numbers,
O to 9~ blanks, the minus or plus sign, decimal point and the numbers 0 to 9;
and all characters. Certain fields have only specific values allowable. Un-
less otherwise specified all values should be left justified in a field . This
is especially important for alphanumeric fields. Blanks in floating point
fields are interpreted as zeros. If a decimal point is omitted in a f loat ing
point field , the decimal is assumed to be after the rightmost column in that
field . Certain field has subfields. The subfields are separated by
slashes, /. The slash must appear In the exact column, as specified. To
ensure proper recognization of the control cards and the data groups , the
spelling and the spacing of the control keywords and heading descriptions
must be correct.

2
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PROGRAM CONTROL CARDS

The user controls the data processing by means of card inputs. All
PAVBEN control cards have two portions (1) control keyword field in
columns 1 to 10 and (2) specification field or fields in columns 11 to
80 containing values or additional keywords required by the particular
control card being used.

There are 7 control keywords:

1. USER Starting from column 11 is a 12—character user name .
2. JOBCODE Starting from column 11 are 7 characters to be printed

in block letters on title page. Usually 3—letter airport
code, dash, and 3—letter FAA regional code.

3. JOB Starting from column 11 is a 70—character space for job
name. Usually airport, dash, FAA region.

4. RUN Field 2 identifies the program to be executed .
There are 5 allowable keywords: NDT1, NDT2 , NDT3 , PFL, and
PAVDES. There is an additional field associated with NDT1.
Field 3 may contain blanks or PLOT. If PLOT is specified,
the printer will plot NDT machine data.

5. PRINT There are 2 allowable keywords in field 2:
DICTIONARY — prints all dictionary items in sorted groups.
INPUT — prints control cards and job inputs.

6. SITE Starting from column 11 is 4—character site code.
For TCC operation, this card is in the default system of
inputs and is in the form of SITE TCC.

7. LINE In column 11 is a single digit number indicates the lines
skipped by the operating system on a printed page. For
TCC operation , this card is in the default system of inputs
and is LINE 1.

___________________ ___ 3
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JOB iNPUTS — NDT DATA PROCESSING

NDT GR II) I l)ENTIF ICATIONS

FIELD IDENTIFIER DESCRIPTIONS
l GRID defines 1 char. GRID identifier , A to Z
2 CODE defines 9 char . GRID code

NDT CALIBRATIONS

FIELD IDENTIFIER DESCRIPTIONS
1. DATE has 3 subfields , month , day and year
2 TIME/CAL. has 3 subfields , day , time , and calibration index
3 RESPONSE response calibration , if blank , computes

from RES@ZERO and RES@CALIB
4 AMPLITUDE amplitude calibration , if blank, computes

from ANP@ZERO and ANP@CALIB
5 RES(aZERO machine test data
6 AMP@ZERO machine test data

• 7 RES@CALIB machine test data
8 AMP@CALIB machine test data

NDT TEST IDENTIFICATIONS

FIELD INDENTIFIER DESCRIPTIONS -

1 TEST defines test number, such as 8. Any repeated tests
must have unique number , but can be identified
by a sequence number. 8—1 for example. Test number
can range from 1 to 999 with each number having a
sequence number from 0 to 9. If test does not have
sequence number then it is interpreted as 0. Sequence
number , if any, must appear in Column 5. The test
number must appear in the first three columns.

2 LOCATION 9 char. location code having 5 subfields ;
1st char . grid identifier
5 char , station code
1 char. offset identifier
2 char. offset code

3 TIME/CAL. 3 subfields , day , time, calibration index
4 TEMP. temperature readings
5 DSM(W) DSM test data, kips per inch
6 LOAD/RAD. 2 subfields , peak to peak forcing function, lbs.

radius of load plate, inches
7 PFLPAV 2 subfields , PFLPAV index

PFLPAV Code
8 DRAINAGE drainage code, NORM or WET

5
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NOT MACHTN f~ DATA

F [El i) IDENTIF IER COLUMNS DESCRIPTION..
NO 1—5 test number

2 RESPNS 7—12 response at test frequency
I AMPL 14—19 amplitude at test frequency
4 FREQ 21—26 test frequency
S RESPNS 28—33
6 ANPL 35—40
7 FREQ 42—47
8 RESPNS 49—54
9 ANPL 56—61
10 FREQ 63—68
FREQ should not be repeated . Freq . in decreasing order . Do not leave any
fields blank between frequency .

NDT2 STATISTICAL PROCESS OF NDT DATA

L FIELD IDENTIFIER COLUMNS DESCRIPTION
1 PLOT 1—10 defines NDT2 plot
2 11—70 defines title of plot

1 1—5 GRID
2 6—12 AVERAGE defines the statistical processing

of group NDT data and NDT2 plotting. Blank
defines just NDT2 plotting .

1 1—3 GRID identifier
2 5 Number of 5 char, station code
3 7 Number of 2 char , offset code
4 11—20 5 char. station code, starting from low

station.
5 21—30
6 31—40
7 41—50
8 51—60 10 column field . Continuation cards if

necessary .
9 61—70

CONTINUATION CARD
Continue 5 char, station code in 10 column field. —

Following last station code, defines 2 char, offset code at low starting
number, then, the last offset code in the next 10—column field.

_ _

_
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JOB INPUTS — THICKNESS DESIGN AND COST—BENEFIT ANALYSIS

FAC II. ETY ANI) STAT [ON II)ENTI[FICATIONS

F E  ELD IDENT IFI ERS DESCRIPTIONS
1 FACILITY defines FACILITY index, 1 to 50
:~ CODE defines 9 char . FACILITY code, first 2 char.

identify facility type code
3 STA—FROM m m .  5 char. station code in hundreds of feet
4 STA—TO max. 5 char. station code in hundreds of feet

STATISTICALLY PROCESSED NDT GROUP DATA

FEELD IDENTIFIERS DESCRIPTION
1 FACILITY FACILITY index
2 STA—FROM m m .  5 char. station code
3 STA—TO max. 5 char, station code
4 SUM Z blank
5 EVALUE NDT E—value from NDT2 AR EA— E , psi
6 DRAINAGE DRAINAGE code, NORM or WET
7 TEMP . tempera ture
8 PFLPAV 2 subfields , PFLPAV index , PFLPAV code
Max. number of STA—FROM and STA—TO is 7.

I-
OPERATIONAL AIRCRAFT WEIGHTS

FIELD IDENTIFIER DESCRIPTION
1 AIRCRAFT AIRCRAFT index
2 CODE 9 char. AIRCRAFT code
3 RANGE range of aircraft; XLONG , LONG , MEDIUM , SHORT
4 LOAD FACTOR load factor of aircraft; HIGH, MEDIUM

AVERAGE DAILY MOVEMENTS

Heading Card 1, Columns 11 to 20 contain the 6 char. ADM code.
Heading Card 2, Defines aircraft movements

FIELD IDENTIFIER DESCRIPTION
1 AIRCRAFT AIRCRAFT index
2 year previous year’s traffic
3 year + 1 current year ’s t r a f f i c
4 year+6 5 year ADM
5 year + 11 10 year ADM
6 year + 16 15 year ADM
7 year + 21 20 year ADM
All aircraft indexs must appear. If aircraft does not have any traffic
than leave columns under the years blank.

12
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AIRPORT TRAFFIC DISTRIBUTION

Heading card 1, columns 11 to 20 contain the 6 char. ATD code

FIELD IDENTIFIER DESCRIPTION
I FACILITY FACILITY index
2 STA—FROM m m .  5 char. station code
3 STA—TO max. 5 char , station code
4 YEAR year + 1 as defined in ADM
5 TOW% percentage of take—off
6 LRW% percentage of landing roll
7 TDW% percentage of touchdown
YEAR should match the one defined in ADM. A given traffic distribution may
change from year to year. Each sta—from and sta—to for a facility must
have the same number of years. For example, FACILITY 1 def ines a changed
traffic distribution from 1978 to 1983 to 1998 , and FACILITY 13 defines a
new facility with no traffic from 1978 to 1983 but with traffic from 1983
to 1998.

REGIONA L COST VALUE S

FIELD IDENTIFIER DESCRIPTION
1 COST def ines COST index 1 to 25
2 CODE defines 6 char. cost code
3 DATE date of cos t values , month/date/year
4 3 char. airport code and then cost value for each index.
If regional default cost values are used , defines 3 char. FAA regional
code in field 4.

PFL PRESENT FUNCTIONAL LIFE

FIELD IDENTIFIER DESCRIPTION
1 FACILITY FACILITY index
2 SERVYR service year mus t be greater than 1 year
3 BANDWIDTH - BANDWIDTH Index
4 FORECAST FORECAST code
Controls the number of facilities that will be printed when the PFL program
is run.

PAVDES PAVEMENT DESIGN

FIELD IDENTIFIER DESCRIPTION
1 FACILITY FAC ILITY index
2 SERVYR service year in 5, 10, 15 or 20 years
3 BANDWIDTH BANDWIDTH index
4 FORECAST FORECAST code
Con trols the number of facilities which will be printed when the PAVDES
program is run. Facility number may be repeated to get several different
designs for the same facili ty.

13 
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LISTING OF DEFAULT INPUTS

DICTIONARY OF COMPUTER PROGRAM CODES

FIELD COLUMN S DESCRIPTION
1 1—6 defines 6 character identifier
2 7—78 defines 72 character identifier description

Dictionary has several subgroups. The first card of subgroup has a blank
identifier with the subgroup heading in field two. The last card of a sub-
group is a blank card.

REGIONAL COST VALUES

FIELD IDENTIFIER DESCRIPTION
1 COST defines cost index 1 to 25
2 CODE defines 6 character cost code
3 DATE date of cost values, month/datelyear
4 REGION CODE cost value for the region coded
5 REGION CODE
6 REGION CODE
7 REGION CODE -
8 REGI ON CODE

There may be more than one data group. Each data group may have one or
more regions. The region code is 4 characters long. The cost values of
the last region on the last data group will be used in the computations .
To use earlier defined regional cost values, the region to be the last
region must he defined. See input for example, that the region ANE is
dci ineel to he the last region.

FACILITY TYPES

FIELD IDENTIFIER DESCRIPTION
1 TYPE defines index 1 to S
2 FACILITY defines 2 character code
3 FACILITY defines additional 2 character code
4 FACILITY for example, the first two characters
5 FACILITY of RUNWAY is the facility type code.
6 FACILITY

22
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BANDWIDTH FOR TRAFFIC DiSTRIBUTION

FIELD IDENTIFIER DESCRIPTION
1 BANDWIDTH defines bandwidth index 1 to 5
2+3 CODE defines 12 character BANDWIDTH code
4 RW bandwidth in feet
5 N bandwidth in feet
6 HP bandwidth in feet

DYNAMIC INCREMENT OF AIRCRAFT VIBRAT ION

FIELD IDENTIFIER DESCRIPTION
1 DI facility type location, keel or side
2 RW dynamic increment, in g
3 TW dynamic increment, in g
4 HP dynamic increment, in g

VELOCITY OF AIRCRAFT

FIELD IDENTIFIER DESCRIPTION
1 VEL facility type location , keel or side

• 2 RW aircraft velocity in knots
3 N aircraft velocity in knots
4 HP aircraft velocity in knots

23
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ATRCRAFT DATA GROUP

FIELD IDENTIFIER DESCRIPTION
I AIRCRAFT defines index, 1 to 20
2 CODE defines 9 char. AIRCRAFT code
3 MTOW max. take—off weight, lbs.
4 IILRW max. landing roll weight, lbs.
5 OEW operational empty weigh t, lbs.
6 RANGE range of aircraft, XLONG, LONG, MEDIUM, or SHORT

I BLANK
2 BLANK
3 MLC main landing gear weight as fraction of MTOW
4 WGT single wheel weigh t as fraction of MTOW
5 PSI tire pressure, psi
6 FREQ natural frequency of rubber tire, Hz
7 NWHEEL number of wheels of MLGS
8 XMAX distance between outer whee ls , inches .

1 BLANK
2 BLANK -

- 
- 3 WHEEL NWHEEL transverse coordinates

4 X—COORD number of cards is the integer of (NWREEL—l)/6 plus 1.
5
6
7
8

1 BLANK
2 BLANK
3 WHEEL NWHEEL longitudinal coordinates
4 Y—COORD number of cards is the integer of (NWHEEL—l)/6 plus 1.
S
6
7
8

-rn ~~~~~~~~~~~~~~~~~~~~~~~~
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TOW AIRCRAFT TAKE-OFF WEIGHT

Columns 1—10 of 2nd heading card identifies the aircraft load factor;
Third heading card shows title of input listing RANGE OF AIRCRAFT.

FIELD iDENTIFIER DESCRIPTION
1 AIRCRAFT define AIRCRAFT index
2 XLONC aircraft weight in lbs. for load factor and range
3 LONG aircraft weight in lbs. for load factor and range
4 MEDIUM aircraft weight in lbs . for load factor and range
5 SHORT aircraft weight in lbs. for load factor and range

FINANCIAL COST DATA

FIELD IDENTIFIER DESCRIPTION
I FINANCE blank
2 AIRB annual interes t rate of bond
3 ARCD annual rate of cash discount
4 ASCCC annua l escalation rate of cons truction cost
5 ASCNC annual escalation rate of maintenance need
6 NBL maturity of revenue band in years
7 NSLP mortgage payments of bond, in years

DEMAND FORECAST

FIELD IDENTIFIER DESCRIPTION
1 FORECAST defines 6 char. FORECAST code
2 ADM defines 6 char. ADM code
3 ATD defines 6 char. ATh code

PFL!)1, smoothness of pavement surface

FIELD IDENTIFIER DESCRIPTION
1 Col. 1—10 defines DI for deflection analysis
2 Col. 11—50 defines 40 char. smoothness description

25
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DESI GN AIRCRAFT

FIELD IDENTIFIER DESCRIPTION
1 DESIGN blank
2 AIRCRAFT aircraft index to be used as design standard
3 WEIGHT aircraft weight in lbs. to be used

CLASS, identification for design coefficients

FIELD IDENTIFIER DESCRIPTION
1 CLASS defines CLASS index 1 to 20
2 CODE defines 6 char. CLASS code
3 OVSFKL overs tress factor for keel
4 OVSFSD over st ress factor f or side
5 STRESS conversion factor from E—value to tensile stress
6 FATIST coef. of fatigue stress
7 COVAR coef. of variance
8 Al coef. of transfer function (trans. to long def.)

I BLANK
2 BLANK
3 A2 coef.  of transfer function (trans . to long def . )
4 Dl coef . of transfer function (elastic to cumulative)
5 D2 coef. of transfer function (elastic to cumulative)
6 DC coef . of contact rigidity

LAYER, identification for default  E—value and Poisson ’s ratio

FIELD IDENTIFIER DESCRIPTION
1 LAYER defines LAYER index 1 to 25
2 CODE defines 6 char. LAYER code
3 EVALUE default E—value of layer
4 POISSON default Poisson ratio of layer; if blank

default Poisson ratio will be computed from E—value
5 MOD(S) mobilization and demobilization cost for small job
6 MOD(N ) mobilization and demobilization cost for normal

size of work.

26
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LAYER COST DATA GROUP

FIELD IDENTIFIER DESCRIPTION
I LAYER defines LAYER index
2 PCBT coef. for computing unit price of the layer
3 F1AC.T
4 COAC.T
S
6 HLBT
7 POZRT
8 SFST -

Continuation Card
1 BLANK
2 IWFAT coef . for computing unit price of the layer
3 RSWLB
4 LBBR
5 CLHR
6 SLEHR

PAVEMENT DATE GROUP

FIELD IDENTIFIER DESCRIPTION
I PAVEMENT def ines PAVEMENT index 1 to 20
2 CODE defines 6 char . PAVEMENT code
3 LAYER defines code of layer composition
4 THICKNESS default thickness of layer, inches
S EVALUE if blank , use default E—value
6 POISSON if blank, use default poisson
Las t card in each defined pavement must have a layer code of SUB, PAV or
PFLPAV. SUB defines new pavement on subgrade; PAV defines overlay
pavement on. existing pavement which is treated as one layer; PFLPAV defines
overlay pavement on actual existing pavement.

DESIGN CHARTS - LAYER THICKNESSES

FIELD IDFNTIFIRR DESCRIPTION
I. 1TJ~TLkTE blank
2 PAVEMENT PAVEMENT index
3 LAYER LAYER code
4 HMIN m m .  thickness of design chart, inches
S HMAX max. thickness of design chart, inches
6 HSTEP thickness increment of design chart, inches

27 
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MEW PAVEMENT ESUB GRID VALUES

FIELD DESCRIPTION
1 to 8 subgrade E—values of design charts for new pavement

and overlay pavements on actual existing pavement.

Continuation card also has same format.
number of cards = the integer of (number of E—values —1)/8 plus 1.
max. number of E—values = 20.

OVERLAY PAVEMENT EPAV GRID VALUES

FIELD DESCRIPTION -
I to 8 E—values for overlay pavements on existing pavement

- which is treated as a single layer support.

Continuation card also has same format.
number of cards = the integer of (number of E—values —1)/8 plus 1.
max. number of E—values = 20.
Care should be taken in having E—values different from that of bottom layer
of new pavements, i.e., the E—value of bottom layer of new pavement to be
designed shall be different from the B—value of existing pavement.

COD ES OF KEEL AND SIDE

FIELD IDENTIFIER DESCRIPTION
1 PAVEMENT blank
2 NIThIBER blank
3 KEEL defines pavement index f or keel
4 SIDE defines pavement index for side

ExISTIN(; PAVEMENT DATA GROUP

FIELD IDENTIFIER DESCRIPTION -

1 PFLPAV defines PFLPAV index, 1 to 20
2 CODE defines 6 char. PFLPAV code
3 LAYER LAYER code
4 THICKNESS thickness of layer , inches
S EVALUE if blank, default value is used
6 POISSON if blank, default value is used
Each PFLPAV must end with a LAYER code SUB.

II
I______ 
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PFLPAV ESUB GRID VALUES

FIELD DESCRIPTION
1 to 8 subgrade E—value for PFLPAV deflection and stress

char t
- Continuation card also has same format.

number of cards the in teger of (number of E—values —1)18 plus 1.
max. number of E—values = 20.

PFLPAV DESIGN CHARTS CONTROL GROUP DATA

FIELD IDENTIFIER DESCRIPTION
1 PFLPAV PFLPAV index
2 CLASS CLASS code for design coefficients
3 LAYER FOR

STR/MT LAYER code for governing stress condition

PFLPAV IN AIRCRAFT EQUIVALENCY FOR PFL

FIELD IDENTIFIER DESCRIPTION
1 CLASS CLASS index
2 PFLPAV FOR

AND/ANS PFLPAV index

PAVEMENT IN AI R CRAFT EQUIVALENCY FOR THICKNESS DESIGN

FIELD IDENTIF IER DESCRIPTION
I CLASS CLASS index
2 PAV EMENT PAVEMENT index
3 PFLPAV FOR

AND/ANS PFLPAV index, (0 indicates subgrade)
Both PAVEMENT and PFLPAV indexes are used to define the representative
pavement to be used in aircraft equivalency for thickness design.

DESIGN CHARTS FOR LIMITING DEFLECTION AND STRESS

FIELD IDENTIFIER DESCRIPTION
• 1 PAVEMENT PAVEMENT index

2 PFLPAV PFLPAV index
3 CLASS CLASS code
4 LAYER FOR

STR/MT LAYER code for governing stress condition .
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I C A D L L S RA S J L L S  CF C C NT A CT AREA CF A1 RC HAJ - T PLC RI -EEL - - - —
kAt.~~E C I S I 4 N C E  RA NU E CF A IRCRA FI(5H1H1 ,MtCICj M ,LCNGJ
RG F RA N GE FACTCR
R P R I  HA IR v . E IG Ps T CF A I R C R A F T
ICR TCsiLt — O Cv.h REIGR T
IC R TA K E— O F F tIE IGIIT
V E L VE L C C 1TY IF AIRCRAFT E QU iVALE N T IC FULL . STATIC (GAS) hITI-IOLT W IN G LIFT
nC I v.E LL.I -7 CF PLO PER T IRE
A FA X DISTAN C E øE InEEN C J IEKM C ST W HEEL S
XNI TRA NSVE R SE ~ iCEL SP A CING CF T h E  LANCING GEAR

F. M A T E R I A L  F ILE
A I S IK ACT IAA. v.&4RKING T E NS ILE STR ESS -

C . t .V AK CIL I -F ICIENT CF VA R IA N C E  — PA IER IAL STRENGTH
DRY CRY d A S E
t P A V  I—VALU E CF E X IS I L N . a  PAVE M ENT
ESId I-—VAL ...€ CF SU I3GRA CE
E—hP IS — V A L UE Cl- FAVE I’EN T SuPFCR T (SUEC-H ACE OR EXI STING PAV EMEN T I
F A I I S I C C E F F I C I E N T  CF FATIGUE ST RESS (110 CYCLE )

• HST MS STR E S S AT C ES IG N L A Y E R  CF PA V E M E N T  PuGEL FRCM GELS 
- - -- - - - -

IN f i  ScMi —l t - l I -I t ,I IE T I - 1 C K N E S~ CF 5UPPCRI LAY E R CF PAV EME NT MODEL
$ICRM NI R M A L CR Y CP ER A T I L N
1sVSFKLL V C. ’ST~(ESS FA C TC R FCR REE L CR CT I-EM UNUE FINED AR EA

L L V SESCCVCNSIR E SS FACT IR FCR SICES
$I.jPA HCRI ZCNIAL STRESS IN PAVEI’ENT CCMPONEPIT
StCM A TPi Ca L~~1NtAL T E NS I L E  S T R E S S  IN PAVIM ENT CC P PON EN T
ST R ES5LC~IVERSICN F A C TCH t— V A L U E  IC TENSILE STRESS
t.~L SI k ..LTL M A T E  SAFE TENSILE STRESS -
RET RET dA SE , OCLA S ICNA L( Y PCNOED
v.CSIR SAF E aG.-K LNC TE NSI LE STRESS

~Z SUR F ACE CEFLEC TI CN CF PAVEMENT
WLEII U hi AT X 0, Y 0
ICEF SURFACE CEFLECT ION CF PAVEMEN T NCUEL FRCM GELS

Li
G. CCST F ILE

A IK~ ANNL A I. iN TER EST R A T E  CF BCNC
A PC At~ILA L M A I N T E N A N C E  CIST , S/S.Y .
A R(.C At.N~ *L RAT E CF CAS H CISICUN1
A 5CC~ RA T E CF AN iILAC. E SL ALATIC N CF C LNSTRU CT ICN COST
A SCLT 1(51 CE ASP I -ALT CII, CAR ((AC PER TCN 

—
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A SIMI RAT E LI- A~ N IAL E SCA LA IICN IF MALN TLP.AN L I NEED
CIHU kAT E uf CC’ l I-LN LAUCR PER IICCR 

-

L L A G I  IC~~l CF ICMs~~E A~~La~ € G A i E  PER TON 
- -

FIA GI (151 CI- I- Ik E  AGG p~E G A T L  PER TIN
h LtI LC~~i Ct- HYu ps AT EC L IME, d I N  PER ION
ILL 11.1 II AL It. TRsJCIIt.P. 1051 LI- ICTAL P/h1LMENT, $/S.Y.
S v . t A l  L IST uI- IN~~L S T R ~ h A S T E  l INE A G G R E C A I L  PER TCN
LLEI-  CISI II ILt’,5 l K t i C I I C t~ LU MBER PER BLA RE M EASURE
PLu ML~j i L I L A T  LIP. ANI LEI-CUILIZ4IIW. Lt.ST ~F M A T E R I A L  PRCLESSTNG FACIL IT IE S
I- LU LN I I - . L )  FIR NCs~MAL  S I L L  LI- RLtNt I AY ANL T A X I n A Y  CCNSIISUCTIIN
PLL.IS)M LL ) I-CR SI -ALL SILL Ci- CCNSTRIJCI LIP. PKCGRAM
P.01. M A I I R I T t  LI REVE l - t IE  BUiC, NL PLLER CF YEA R S
P I t T  LL~~l LI- P I R T LA N C  C E M E N T ,  BULK PER ION
PC~ PR151 T L A S H  V A L u .  LI- IC I AL  PAV IIILNI CU RING S E R V I C E  LIFE, $ /S .Y .
PLL~~T 115$ LI P L L L L L A 1i CR F L Y A S I - ,  CD L X PER T IN
N~~~Lo L IS T  CF K L L T % F L I R C I N G  STEE l .  ( p ~IRE M t S l- )  PER PCUNO
SI-SI CI~~1 IF SILECTEC I-iLL SANC PER TON
S ELl-h Huh . OF S K i L L E D  L~~UIPMENI C RER AT UR PER I-CUR
v.A I-CV nE ICI-tIL L AV ERAG E LI- PRE SEN T CASH VALUE

I-I. tCT GAlA FILE
ARE A— EM EA N VALU E M INUS IRE STAN CA RD CEV IAT ICN CF A GRCUP CI- E—VALUE
C C E N T E R  LINE
CA LI IS THE LA L i cRAT IC i~ ICENT I F I C A I I CN NUMBE R
D5 P(v.)OYNAMIt. ~IIFF N E~~S MCCILIS C E F I N E C  e~ RESC5M(1) F (1l/L(1 ) Al FIRST RES ONANCE
Ei AL MLJILLJ. CF ELA S IIt.IIY CF RESPONSE SYSIEP IN NUT PROGRAM
EVA L UL ~~ UILLS LI- E LAS T ICITY CF PIESPCNSE SYSTEM Il-i NCT PROGRAM
I - C l )  FLSL IING F. iNLT ICt ’ , UCU~ LE AM PLITUD E IN PCUNOS
HS IFP FKES..UENLY SLAL IS CF FRLs.LEPi CY RESPuNSE I-LCT ,L (IJIF(jI VS Hill
h i!) FRECILIiL Y CF FUR L ING FUNCIICPi IN ~L Al III- JEST
t i l l)  liii) A l FIRST R€S LFgAti CE, I-Z
L LEF T LI- CEN1EII L I N E  - -
N C )  ttII4GL~~T k I I I L V E  T E S T
F PIuFI IF CLN TGR LINE
SL M L S T A 1 I C  S UR FA C E C E F L E C T I C N  AS I C M P UT E C  ~ Y NOT PRCGRA$
I L L )  D Y N A M I C  R E S F C N S C  ~F SUB CR PAV IN iNCH AT ITH TEST
L I P . )  UYT ~A M L C  ItESPINSE Al CUT— l EE 1 101- FHE.IEPiCY TEST

I. FURECA ST FILE 
- -

AC M A VERAGE GAILY FCVEME P.T
A C 1 - I A P C A V L R A G E  L A I L Y  I- CVEMEt i T  PR E PA K E C  ~y A IR I-CRI CPERATOR
A C M A T A A V E N A G E  G A I L Y  M I v E M E N T  P R E PA R E D  BY ATA
A CM FAA) V EPA GE CUII. Y MIVERINT PRE PA R ED BY FAA -

A E M S U C A V E I n A G E  G A I L Y  I - C V L M E P . T  S U G G E S T E C  ECH PAVEMENT DESIGN
Al l AL R t- Ci’T TRA FF iC DISTR IBCTICN
AID APL AIR PL$T TRAFFI C Gl~~lR I b u T I C N  P R E P A R E D  BY A L R P C R T  CP ERAT CR
A 1C. SUCAI R PCHT TRAFFIC GL ST R IUL T IIN SUuGESILC FOR PAVEMENT DESIGN
A lP AIR CRAF T TRA F I-TI MuVEM EN IS
FAI l  F C K L C A S T  CF A I R C K A F I  M O V E M E N T
F A M A P C F L I C E C A S I  CF A L A C R A F 1  M O V E M E N T  PRE PARE C eY A I R P C R T  OPERATOR
FA M A I A I - L H E C A S T  t.F A I R I R A F T  M UV EM E NI P R E P A R E G  BY AIR TRANSPIJRT ASSCC IATION
FA I-j~ CFLUcC45I CF AI R C RAFT MOVE M ENT SUGGESTED FOR PAVEMENT DESIGN
fAI-/.~ GN E HALF vCLoME CF I - A M  FCR PAVEM EN T DESIGN
FAMS2 OCUULc VCLUPc CF FAIl FOR PAV EMENT CESIGN

J. CC MFUTER FRLGI’AMS
CEC CCM PUTEC ENGI N EE R ING DATA
CCEE N CIST DcNE FIT PRCGKAM
IR PLI SUMMARY CF ALL INPUT PARAMETERS -

GELS GE NERAL CGLJIL1JRIUI - LAYER SYSTEM PKCGHAM
M .FPR1SUMMAR Y CF i-AM ST I-E SSE S AND CEF1E~~T I UN S F RC M GELS
Mn PRFI SUMI -A RY Cf I-FL SIRESSES ARC CEFLELT ICP.S FRLM GELS
M.FRI SUMMARY CF PAVE M ENT DESIGN 1I~IIKNE55ES FRL.M GELS

- 

- 
lID) IIL ICESTKIC T lyE JE ST Paq~GRAtl
P A V C E S P A V E M E N I  DE S I G N  PR ICRAM
PRC 1ClSLM. ~Al -t Y Cf ALL C IC II C RARI E S

K. F AA .IEGICNS
ACE FAA LI~,lRA L KEGJIN
A E A  F A A  E A S I E R P I  RECI IP .

L 
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ALL FAA ECI~LPLAN REGL CN
AG L EA~ G~LA T L AN ES HEGIC?.
A R E FAA NEn ENG LA ND REGI(t i
A R P  FAA RC-UIi.~~ST JI EGICIt
A R M  FA A hCI,.~’v M I U N T A I N  REGICN
ASL FAA SCUTHERN RE~-ILN
ASii FAA SLLSH~ (ST MEG IUN -
A R E F AA tIESTERN REGION

L. PF(PAV, E XISTIP.G PAVEI4ENTS __ _ _~~~~~ - - - -
41.1 3 1). EXAC
AC2 6 IN. EXAC
AC 3 S IN. EXAC - _  - - -
A L 4  12 IN. tXA C -
AC S to 1N. tXA C
AC t 20 IN. EXAC 

-
CC L B IN . EXPC
11.2 16 IN. EX PO
CC 3 12 IN. EAPC -

11.4 1 4 IN. UPC
C(.5 1~ Its . EXPC
1.1.6 L6 IN. E~XP1. 

- 
- -

11.1 Ii il - i. EXPC
II! 4 IN. 1AACU V CR B IN. EXPC
1C2 4 IN. E X A C u ~ Cl-i IC IN. UPC
CC) 4 IN. t.iNILV OR 12 IN. EXPC
0C4 6 IN. EXAICi CR IC Il-i. EXPC -
t.C5 B ZN. EAA uuV UN 12 IN. EAPC
OCt 6 iN. EARIL . CR IC IN. EXPC 

-

OCT 6 IN. EAPICY CM 12 IN. £APC

S.
REGICNA L CCST VALUES
CC SI CODE DATE A SG A RE AGL ASh
1 PCBI 11/09/78 43.60 ~.3.CU 50.00 52.60
2 FI AG T 11/09/78 4.61 ...75 2.50 4.90
3 CCAGT 1I/09/7t 5..s S ‘..0D 3.50 7.21
4 ASLLT IL /OS/78 8C.GO 85.00 82.G0 83.C0
S I-L d T 11/10/78 82.50 82.50 77 .CO 82.50
o I-L...oT 11/1 0/78 3.85 4.55 3.30 19.80
1 Si -ST 11/10/)8 3.iO J .iO 2.7~i 3.30
8 I t I F A I  U / IC/ l B ~.20 ~.40 ~ .2Q 2.20

KS~.LB U /tO/ TB .396 .418 .396 .356
IC IthIl’ 11/05/70 .360 .39C .415 .348
Ii L.LHM 11/02/18 ?.C3 5.28 10.88 7.C2 -

. 12 - - SLEIIR - -  11 /02 /78  L C .C 1  13.16 13.80 1L .C5
5*
RE G ILN AL lIST VAL U ES
CCS I CODE DATE AR M ACE A WE A CA AN N
1 PCBT 11/CS /lB 51.30 4o.55 58.00 4C.29 58.20
2 F IA GT 11/CS/7 6 7.C0 3.~ 5 5.55 5.25 6.95
3 CCA GT 11/05 / 1 8 S.CO .S0 5.55 6.20 8.15
4 A SC &T L 1/ C~ /78 72.50 15.C 0 71 .C0  d1 .CO 75.00
S HLBJ 11/10/78 88.C0 82.50 88.00 82.50 88.C0
o PCLET 11/10/78 5.50 3 .c5 27.50 4.40 30.80
1 SFST 11 /10/18 3.30 2.15 3.8~ 3.85 4.40
8 ItIFAT 11/10/78 2.20 2.20 2.75 2.15 3.30
9 RStILB 11/10/78 .418 .407 .410 .407 .418
IC LOOM 11/05/78 .343 .‘.2C .362 .344 .315
11 (.LrIN 11/02/78 8.84 11.20 12.86 12.83 12.07
12 SLERR 11/02/78 11.C5 14.15 16.19 15.25 14.71
S.

TYPE F A C I L I T Y  F A C I L I T Y  F A C I L I T Y  F A C I L I T Y  FACILITY
I Ra RLN iAY
2 1* T A X L a A Y  XT ~3 ts P AI - R1.N GAI t  TM
5.
BANOW Io TH (CUEI C0382 R N TR HP
I PtCRI/VISUAL. 40. 16. 16.
2 LIGI-TS/IL $ - 2C. 10. 16.
5.

- 
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D L  TN HP
REEL .12 .12 .15
S ICE .18 .18 .18
•5
VEt . - - - - - T N 1-P - - - -
REEL 145. 5C. 50.
SIDE 145. SC. 50.
S.
A IRuRAF T COCE MTGN PLRh OEi~ RANGE

MLG ROT PSI FREC PiRHEEL XMAX
WI-EEL - X—CCCRD -
R I-EEL Y—CC CR C 

-

1 0747 71303C. S64CCD. 35300C. LONG
.2336 .6584 185 . 1.2 16 478.
.0 —44. .0 —44. 100. 150.
106. 150. — 142. —186. — 142. —186.

- - -  
248. 262. 248. 292.
.6 .0 — 5 0. —5 8. .0 .0 

-

— 5 8. —58 . - 
~3. 63. 121. 121.

63. 63. 121. 121.
2 CCLC/ 30 SS5CCC. 4C3C00. ZO4COC. LONG

.3112 .C9 ’3  LTC. 1.1 IC 474.

.0 —54. .0 —54. 
- 

366. - 4 20.
36a . 420. 164. 202.~
.0 .0 64. 64. 0. 0.
64. 64. 2. 2.

3 CC IO/I3 43000C. 364000. 235606 . LCNG
.4160 .1115 t i c .  1.1 8 474.

- — - - 0. - —54. 0. —54. 366. 420.
- 

366. 420. 
-

0. 0. 64. 64. 0. 0.
64. 64.

4 L1011 42603G. 3SOCOO . 23400C.
.4743 .1186 106. 1.1 8 484.
0. —52. 0. —52. 380. 432.
390. 432.
U. C. 70. 70. 0. 0.
TC. 1C.

5 OCU Iul Ol )  3 5 5 0 3 C .  258 C 0 C.  15900C. LCNG
.4dce .12C2 105. 1.4 8 282.
0. —32. 0. —32 . 218. 250.
21 8. 250.
0. C. 55. 55. 0. 0.
55. 55. - -

a 8726 210000. lt8CUO . 12000C. MEDIUM
.4800 .1260 145. 1.4 8 - 

295. 
- - 0. —32. 0. —32. 231. 263.

231. 263. 
- - - - -

0. C. 49. 49. 0. 0.
45. ‘iS. -

7 8127—2CC 172C0C. 150000. S7CCO . MEDIUM
.4618 .23(9 LTC. 1.6 4 259.

- 

- - - - -- 0. —34. 191. 225.
0. 0. 0. 0.

8 ~~ T 2 1— t OC  L5OCJC. 132C00. 95000. MEDIUM
— .4810 .231.9 170. 1.6 4 259.

0. —34. 191. 225.
0. 0. 0. 0.

9 0C910731) IC000G. 860CC. 6SCCU . SHORT -
.4460 .2260 I~ U. 1.4 4 223. 

- - - - - - -

0. —26. L it .  191.
0. C. 0. 0.

IC 1-21 40000. 3eOCO. 20000. SHIRT
.4200 .2160 lIt.. 1.5 4 300.5
0. — 1 7 . 5  265.5 283.
7. C. 0. 

- 
0. 

-
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11 11.A—200 382JJC. 310C00. 2~~ -~-OC . LONG
.4100 .1175 i/C . 1.1 0 474.
0. — 54.  0. —54 . 366 . 4 20.
466. 420.

- - 0. 0. 6’.. 64. 0. - - 0.
64 .  64.

12 8/57 22000C. IV3COO. L45CQC . MEDIUM
.4 7CC .117 5  150 . 1.5 8 319.
0. 34. 0. — 34. 251. 285.
251. 285.
U. C. - - 45. - 0. - - 0.
45. 45.

13 876 1—20C 2EOCOC . 255000. 1730CC. MED IUM
-j •4BCO .1260 185. 1.2 0 388.

0. —48. 0. —48. 252. 340.
• 252. 340.

- - - - -  - 0.~~~~. C. 56. 56. - 0.. - 0. - - -  - -
56. 56.

14 A 3 u CB4 34 7 0 C C . - - 
2 55 C G 0 .  169000. MECIUM

.4680 .1165 171. 1.1 8 416.
0. —38. 0. —38.  34 0. 378.
340.  318.

- -— - - - - -  0. - C. ~0. 60. 0. 0. 
- -

6C. 60.
15 1.CNCCRiJL 3160CC. 240000. IBoCOC. ALONG

.4 7 6 0  .1160 184. 1.2 9 - 330.25
0. — 2 b . 2~ 0. — 2 o.25  217.75 304.
2 7 1 . 7 5 304.

- - U. C. 1, .5  05 .5  0. 0.
o5.S 65.5

*4

IC~ A IRC RAF T TA ~~E—CF F RE1 G HT S
NI GH A1~~URAF 1 LOA D FACTOR

R A N G E  o F A i R C R A F T
AI RCRAFT ALC.NG LCNG MEDIUM SI-CAT
I 110003. 615300. S3OCCO . 30000.
2 5550CC. 5L~ 3CC. 420000. 420006.
3 430000. 360000. 360000. 3606CC.
4 ‘i26O~~ . IS000C. 340C00. 3400CC.
5 35 560 C .  325v0 ~~. 286600 .  20000G .
6 22000t.. 220JD C.  220000.  2CDCOC.
7 1100CC. I 7 0 0 0 C .  1 ) U CCC .  157601. .
8 150000. 150001.. 150600. I3500C.
S LC0000. 1600CC. LC0600. IC000C.
IC - 500CC. 50300. suOcC . sc000.
11 35C C C C.  I5000C.  3CCCCO . 3C3000.
12 210000. 2183CC. 218000. 1680CC.
13 270 0CC.  2 3 0 0 C C .  2 S U C C O .  248006 .
14 333000 . 333006 .  333C03 .  3630C C .
15 355000.  35 5 0 0 G .  313C00 .  3 L I C OC .
S.
ftp AI RI KAF T T A M E — o F F  .sEIG HI$
M EC IOts ’ A I R C R A F T  LOAD I-A CT O R

RANG E CI- A I R C R A FT
A I~~C RAFI  A Lo N G LONG MEDIUM SNC$T
1 61)003. 53COCC. 530C00. ~30C0C.
2 SISCCO. 4200CC. 420C00. ‘.23000.
3 390001. 360000 . 360 C C0 .  .~u3C3C.
4 390001. 34000C. 340C00. 34000C.

• 5 32 )UGo.  2 0 0 0 0 t ..  2 8 0 1 0 v.  2d0036.
o 22.J000. 24000o. 200000. 2C3006.
7 l lOi..0C. 17D C G C.  157 1.10 .  L s 7 GtJ C.
8 150~ 0C. 150001.. 135000. LJSD4JC.
5 LC0000. LCUOtlG . L COs.00. o 000.
IC - 500t.0. 000C. 50000. 400CC.
IL  3SJ C CC.  ~iGQ30C. 300CCO. JC000C.
12 4100 -00.  2100 CC.  190000.  1S860C.
Ii 2 J U C C C .  2I000C. 240C00. 24800C.
14 333t .00.  333 000 .  3C3000 .  J C 300 C.
15 313660. 3130CC. 313C00. 31300C.
I.
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F tR ANC E AIk ~ A MOC A SCCC A S C MC NOL PtSL P
.08 .10 .09 .62 30. 20.

S.
F I R E (A S 1 A C M A ID
FAMSUG A CM SCG A1USUG
)-AMAPC A~~lA P~. A ICA PC
F A M A T A  A C M A I A  A T G A T A
S.
pit -Cl
.12 SPIt -TN P A V E M E N T  SUR FA C 8
.11 C P L R A T L ( R A L  SURFACE

- - .25 It ’PL $ L IM I T  CF RCCUI-RESS TOLER ANC E 
- - - -

.JC Mtt JLs KEII A IjLLI TA TI CN R(~~U I K E C
S.
CE5IGN AIRC RAF t WE IGHT -

7 1100CC.
S.

__ C LA SS _ C100E _ - OV S F K L  - CV SFSt ) STRESS - -  FAT 1ST - C C V A R  A l
A2 CI 12 DC

I LCF 1.0 1.3333 .30 .C92 .15 2.80
.C125 .54 2.06 .90

2  AC 0.9 1.2 .65 .086 .12 2.30
.C17 0 .46 2.60 1.00

- - 3 CC - - 1.0 1.3333 .4C .082 .10 
- 2.95

.C1 04 .61 2.CC .62 - 
- - -

4 IC/PAy 1.0 1.3333 .38 .092 .15 2.80
.54 2.CC .90

5 A C / PA V  0.9 1.2 .65 .086 .12 2.30
.6170 .46 2.CC .90 -

CC/PAV 1.0 1.3333 .40 .082 .10 2.95 -
.61 2.OC .62

7 Lot . 1.0 1 .3333  .40 .084 .12 2.80
.0125 .58 2.00 .90

8 AC/AC 0.9 1.2 .45 .086 .12 2.30
.C110 .44 ~.QC 1.OC

9 AC/CC 1.0 1.3333 .4C .082 .10 2.65
.0130 .50 2.00 .90

IC CC /A L 1.0 1.3333 .4C .002 .10 2.95
.0104 .61 2 .CC .62

11 CC/CC 1.0 1.3333 .40 .C82 .10 2.95
.0104 .61 . 2.00 .62

S.

- 

36 
- 

-

, 

-
- 

~~~~~~~~~~~~~~~~~~
-—

~~~~
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—---

~~~~~~~~ 

_ 
----

~~~
-- -



LAYER CODE EV ALUE POISSON Mt.~~ t $ j  M L. D (P iu
1 AST O P 2CU0CC. .0129 .0016 -

2 LOt- A 1100060. .C0u4 .0019
3 LCFO b0000C. .0051 .0015
4 LCFC ‘.000CC. .3051 .0015
5 - suo 8000. .0009 .0005 

- - -o PAy o0000. .0009 .0005
I PCCR SC000CC. .0065 .0032 - -

8 PCC ‘.C000CO. .0054 .0027 -
9 R LC 15C00C0. .0043 .0022
IC 6Th ICOCOC. .0038 .0019

- -  II . - - ASO S 1S000C. .CCZ6 .0014 - -  -- - -   -- -. - -  -
12 AS TO OC000. .0020 .0011 - —

13 A GO S 4C000.  .0017 .0010
14 5513$ 20000. .0315 .00C8
15 L1SL .8 15000. .0028 .0315
16 (*PCCV 45000CC. .0 .0
17 LX AC CV 180030. .0 .0
ic EAPC 3600060. .0 .0 -

IS EXAL 1400CC. .0 .0
20 EXOSC 30000. .0 .0

EXOS A 50000. .0 .0
PFL PAV 60000. .OCC9 .00C5

S.

L AYER P081 F IAGT CCAGT A SLIT NL8I P0187 SFSI 
-

IRFAI  ~ Sw L8 LOOM 011tH SLEMR
1 .6 .0235 .05CC .0351 .0 .0 .0

.0 .C .0 .0112 .0217
2 .3001 .C .02C0 .0 .0020 .CCø7 .0374

.0 .0 .0 .0027 .0102
3 .0006 .C .0064 .0 .00 16 .CC74 .0460

.0 .C .0 .0027 .0688
4 .0005 .0 .C .0 .0013 .C073 .0516

.0 .C .0 .0o27 .0088
5 .0 .C .0 .0 - .0 .0 .0

.0 .C .0 .0648 .0222 -
6 .0 .C .C .0 .0 .C .0

.0 .6 .0 .0024 .0111
7 .0102 .d lL .C433 .0 .0 .0

.0 .8440 .1430 .C321 .0127
8 .0102 .C181 .0433 .C .0. .6 .0

.0 .6 .1430 .C321 .0127
9 .0051 .0181 .C433 SC .0 .0 .0

.C .C .C .0139 .0171
10 .0051 .C .17 .0 .0 .C •0596

.0 .6 .C .0036 .0110
11 .0 .C235 .C5CU .0037 .0 .0 .0

- - - .0 .C .C - .0112 .0217
12 .0 .6 .0 .0025 .0 .0 .0593

.0 .C .6 .0042 .0110
13 - .0 .0 .OT C4 .0 .0 .0 .0

.0 .C .0 .0016 .0074
14 .0 .6 .0 .0 .0 .0 .0651

.0 .6 .0 .0016 .0074
15 .0 .C .6 .0 .0024 .0 .0

.0 S C  .C .0036 .0055
16 .0 .‘ .C .0 .0 .0 .0

.0 .C SC .0032 .0121 -

17 .0 .C SC .C .0 .0 .0
.0 - .0 .0 .003 2 .0100 - -

p 18 .6 .C .C .0 .0 .0
.0 .0 .0 .0032 .0127

16 .0 .C .C .0 .0 .0 .0
.j .6 .C .0032 .01CC

2C .0 .0 .C .0 .0 .0 .C
.0 .C .0 .oOl b .0074

2 1 .6 .0 .0 .0 .0 .0 .0
.0 .C .0 .0016 .0074

22 .0 .C .0 .0 .0 .0 .0
.0 .C .c .0024 .0111

S.
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LODE LAY ER THI CKNE SS EV AL UE PC ISSGN
I LIF AST IR 3.

L CFA 6.
LC F 8 6.
LC FG 5.
508

2 A l.. ASTLP 2.
A 5t3 5 16.

6.
$08

3 U. PCI.. 12.
0 18 6.
SSi3S 8. -
508

4 LC/PAV ASTOR 3.
LO FA 12.

5 A C / PAy  AST OR 1.
- - A S8 S - 8. - - - - - -

PAV
6 (.C /FAv  PCCR S.

AST OR I.
P19

7 CCL PCC 8.
ML C 6. . - - -  

- 
- - - - - -

5585 6.
SL.8

8 AC/RA Y ASTCP 1.
AS BS 8. -

P F L P A V  
-

S.

IILRA IE PAVEMENT LAYE R HMIN HMAX HSTEP
1 LCFC . I. 25. 2.
2 A S OS 1. 31. 2.5
3 PCC 4. 18. - 1.
4 LIFA 1. 19. 1.5

- - 5 - - *565 - 1. - 26. 2. - - - -
B POCk 4. 18. 1.
7 REt. 4. 13. 1.
8 458 5 1. 26. 2.

N E ~ PAVE;4EN T ESCU GRID (VALUE S
- 1000. 1 00. - 2000. - 3000. 900C. 6000. 90CC. 12000.
ILCCO . 2 5000.  35300. 500C0. 7CCCO . 100C00.
.5
OVE RLAY PAV EM ENT EPAV CHIC EV*LoES - - -

ICCOt). 150..3. 20300. 300CC. 400CC. 60000. 83000. 120000.

-
~ 1660CC. 253000. 350001.. SOOCCO . 7C010C. 100C000. 

—PA V E M ENT NUMOE R KtE L SIDE
1 1
2 2
-3 3
7 7

- - - 4 4
8 8
6 6
I 8
-~ 8 

- . -

- . ,
~• -:

- —,. _ —-- ---- - —--~~ -=~ 
— 

~—‘-~— —



______________________________ - 
______

Pt -L PA V ~t1DE LA YE R IHICs.~ L5$ (VA LUE 
. -

I AC I 8*16 3.
6.

SOd
2 AC 2 EXIt. 6.

(* 854 6.
5 013

3 A oA (lA O S.
OXO SA c.
$0 IS

4 AC4 EXAC 12.  
— t * BSA _ _ 6.~~~~~~SOd

5 *65 8*10 16.
(* 85* 6.
SoIS

6 *66 EXAC 20. 
EXC SA 6. 
Sod

7 061 (A RC 8. 
6*056 . 8.
SOd

8 CC2 EXPC IC.
- *656 - - - - - - -  - - -- -SOB

S (.63 EXP O 12.
EX8$C 8.
S013

IC CC4 (AR C 14.
• EXISS C 8.

SO8
11 665 EXPC 15.

EXI3SC. 8.
SLId
(ARC 16.
EXt3SC 8.
SLId

13 OCT (ARC 17.
- 8.

SL. 8
14 CCI (1*66’. 4.

EXPC 8.
(X BSC 8.
SoB

IS CC2 EX A CC ’ .  4.
2*PC 10.
EXOS C a. 
Sob - -- - -  -16 CC3 ~XA C6V 4 .
(A RC 12.
EXB $ C 8.
SOd

11 604 (1*00’ . 6.
- EXPC IC.

(*6 56 8.
SOd

18 065 EXA C CV 6.
EX PC 12.

8.
Sod

15 6C6 (ARGO ’ .  6.
- EAAC C ’ .  1.

EXP C IC•
(*8 51. 8.
$08

- ZC 607 EXPOC ’ . 6.
(*160’. 1.
6XP C 12.
EXBSC 8.
SUB

.5
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PF L PA ’ . £5113 OKIC EYA IUES
OC C.  3000. ‘.000. 6000. 8000. 12000. 160o0. 25000.

-~~CC C. ‘.50CC. 7C003. ICCCCO .e4
PI LP *V CIuS~ LAYER FLU SIR/MT
I A~ L X 8 S A

— - I AC EXAC
3 46 E XAC
4 *0
5 AC
o AC. ( lA O
7 CC

OL . EARL  - -  - -
9 CC
IC CC 6*PC
11 CC (ARC
12 CC EX PC
1 3 CC (ARC
14 . AC/CC EX PC   

-  
- 

-
15 AC/ U.  EARL
i t  AC/CC E*PC
ii A o / (~~ ( A RC
18 AC/ CC EA P C
IS Cc/Ct. EX RC
21. CC/CC EXRC
S.
CLASS PFL PAV FOR ANC /AN S
-2 3
3 9
S 10

- 11 . - 19. -.4
C L A S S  PAV EM ESV I PF L FA V FOP AtI.(/ANS 

-1 1 0
2 2 0
3 3 0

_ _ _ 4  4 ___ _ 0 - - - -
5 5 0
6 6 0
7 1 0 -
8 8 3

8 9
S.
PA V E M E N T  PFLM A ’ . CLAS S LAY ER FOR SIR /MT
1 0 L~.F LCF~2 0 AC *585
3 0 CC PCC
4 0 LC /PAV LCFA
S - C AC /PA ’ .  A S8S — —-o 0 CC/PA’. FCCH
7 0 CCL PLC
8 1 AC/A C 81*4.
8 2 AC/AC EXAC
8 12 AC/CC (ARC
8 14 AC/CC [ARC
8 5 AC/U. EA PC
8 11 At/ l .C EAP C
8 ii AL/CL (ARC
O 11 *0/1.0 [ARC
8 3 A C /AC [XII.
d 4 AI./A (.. [1*1.

• 8 5 *01*0 81*6
o 1. Ao/CC IAPC
8 6 AC/AC EXA C
0 7 AC/C C (ARC
8 8 A1./~ t. (ARC
8 Is AC/CC [ARC
8 16 AC/CC EX PC
8 18 AC/CC (ARC
8 19 AC/C C EARL
8 20 AC/CC (ARC
.5 
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r

COMPUTED DATA INPUTS

(‘.ELS/NDT3 for each PFLPAV in design charts control group data.

FIELD DESCRIPTION
1 number of thickness
2 number of PFLPAV E—values

Continuation card or cards
1 to 8 surface deflection of PFLPAV under a single wheel having tire

pressure = 200 psi and radius 9 inches
number of cards = the integer of (number of E—values —1)18 plus 1.

Continuation card or cards
1 to 8 tensile stress in the governing layer under the sam e single

wheel for deflection.
number of cards = the integer of (number of E—values —1)/8 plus 1.

GELS/PFLN for each PFLPAV in design charts control group data.

FIELD DESCRIPTION
1 number of layer thickness
2 number of PFLPAV E—values

Continuation card or cards
1 to 8 surface deflection of PFLPAV under all wheels of design aircraft.

number of cards the integer of (number of E—values —1)18 plus 1.

Continuation card or cards
1 to 8 tensile stress in governi.ng layer under all wheels of design

aircraft.
number of cards = the integer of (number of E—values —1)18 plus 1.

GELS/PFLD f or each CLASS under Design Aircraft.

FIELD DESCRIPTION
1 surface deflection of PFLPAV under all wheels of design aircraft
2 tensile stress in governing layer of PFLPAV under all wheels of

- 
design aircraft .

Continuation Card
I surface deflection of PFLPAV under one wheel of design aircraft
2 tensile stress in governing layer of PFLPAV under one wheel of

design a i rcraf t .  
- -

Continuation of 2—card sets for classes defined in the default file.

41
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EI.S / l’FI - for ~aeh I’ll I’AV ind. r operationa l aircraft.

I’ I El .1) I)l-~-CR [I’ l l UN

nu mb er oI Al RCRIWT

f or each AIRCRAFT, RANc.E, and LOAD FACTOR
1 surface deflection of PFLPAV under all wheels of TOW
2 surf:’ce deflection of PFLPAV under all wheels of LRW
3 surface deflection of PFLPAV under all wheels of TDW
4 layer stress of PFLPAV under all wheels of TOW
5 layer stress of PFLPAV under all wheels of LRW
6 layer stress of PFLPAV under all wheels of TDW

Continuation card in same format shows surface deflection and stress under
one wheel of AIRCRAFT.

The data set for each aircraft consists of eight subsets of data for four
ranges of operation and two classifications of load factor , in the
following orders: RANGE LOAD FACTOR

XLONG HIGH
LONG HIGH
MEDIUM HIGH
SHORT HIGH
XLONG MEDIUM
LONG MEDIUM
MEDIUM MEDIUM
SHORT MEDIUM —

For each PFLPAV, the total number of data sets is equal to the number of
aircraft defined .

GELS/FAMI) for each PAVEMENT under design aircraft.

FIELD DESCRIPTION
1 surface deflection of PAVEMENT under all wheels of design air-

craft weight.
2 layer stress of PAVEMENT or PFLPAV under all wheels of design

aircraft.

Continuation card , same as above, except surface deflection or layer stress
under one wheel of design aircraft.

- 
42
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_____________ 5-

—

GELS/FAIl f or each PAVEMENT under operational aircraft.

FIELD DESCRIPTION
1 number of AIRCRAFT

for  each AI RCRAFT , RANGE , and LOAD FACTOR
1 surface deflection under wheel (0,0) due to all wheels of TOW
2 surface deflection under wheel (0,0) due to all wheels of LRW
3 surface deflection under wheel (0 ,0) due to all wheels of TDW
4 layer stress under wheel (0,0) due to all wheels of TDW
5 layer stress under wheel (0,0) due to all wheels of LRW
6 layer stress under wheel (0,0) due to all wheels of TDW

Continuation card is exactly the same except surface deflection or layer
stress under one wheel of operational aircraft .  - There are sets of data
for each class of pavements. Subset data for each aircraft are similar
to GELS/PFL.

GELS/HDES for each PAVEMENT/PFLPAV in design charts

FIELD DESCR IPTION -
1 number of layer thicknesses to be iterated
2 number of E—values

for each thickness
1 to 8 surface deflection under wheel (0,0) due to all wheels of

design aircraft
number of cards = the integer of (number of E—values —1)18 plus 1.

Number of sets = number of layer thickness to be iterated .

for each th ickness
1 to 8 tensile stress in governing layer under wheel (0 ,0)

due to all wheels of design aircraft.
number of cards the integer of (number of E—values —1)18 plus 1.

There are sets of data for each PAVEMENT/PFLPAV combination defined in the
default input file for design charts.
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G E L S  - - NCI3  - - - 
- - -

1 12 
-

0.484288 ).307159 c.3013?1 6.228033 C .187158 0.142052 C.1I7210 0.C87903
C .C71618 0.062120 C.C45477 0.042216 - -
329.6C8 279.o1’s 243.886 154.09’. 159.136 113.800 83.746 42.653
16.647 0.646 —2 1.661 —~ 4.545. 1  . 12 . .  - -  -

C. 6822 C . 2 8 1 8 € 1  C .23~ 8Ct 0 .177911 0.14 7254 0.113310 C.C94562 Q.0723 38
C.CSSS39 0.C52t33 C.C42813 C .C372L6
110.314 153.569 141.814 125.489 114.138 58.910 88.925 -- 75.287 _
66.181 tI.~~m.3 54.4C5 50.466

1 12
C. 29461’s - C.~ 27C17 C.18863I C.145’.47 0.121211 O.C94291 - 0.C76383 0.061663
C .051141 0.045652 C.C37593 C.C33436
175.t.CL 155.71C 148.417 132.552 U1.569 ICO.780 96.992 83.400

14.76.  t~~.171 61 .453  56 .554 -

1 12
C .245421 .  C . 1 9 0 0 6 3  0.1 6862 0.123725 0.103513 0.C81717 0.C65420 0.054151
C.C465t~. 0.C-.15C9 C .C3SCCO 0.C31248 —

149.226 1 3 o . o~~~ 1 127.380 114.182 1C4.935 52.381 64.006 
- - 

72.243 
- -

64.600 55.olC 52.666 48.483
1 1.2
C.203225 C.15121C C.131935 0.103767 C.C81556 C.C702c7 0.C6C381 0.048526
0.041556 C.Ci19t6 C.C126C8 C.C29364

112. 170 - 1C 4.021 - - 67.468 81.002 80.769 11.016 ~4.47S 55.082
48.884 44.635 38.566 35.435 -

1 11
C .177 CS5 0 . 136452 C. 114454 C.C50450 0.C771Th 0.062432 0.C542C4 0.044221
C.338t12 G.C351t2 C.C3C136 C.C28C53
85.163 7~ .919 14.216 67.173 61.952 54.5CC 49.322 41.8C3
36.162 33.9~~1 28.587 25.564

1 12
C.15S651 C.115252 C.CS.511 C.C74122 0.0o1255 0.G4?358 0.039176 0.029731
C.C24414 3.C2124C C.C16682 O.C14456
174.j66 831.555 803.047 753.566 719.454 611.159 638.018 590.419
558.837 538.014 SC1.315 467.760

1 12 -
0.136819 .13U’.17 0 .Cd i7CG 0.C612 9 0 .050279 0.C3a42 8 C.C31955 0.024257
C .C1,’,12 0.0113(0 C.C13760 C.C11718
625.499 595.435 574.988 546.06? 52,.038 454.566 472.812 440.188
411 .590 462.3CC 319.236 364.249

1 12 -
C.12G844 0.688962 0.011668 0.053136 0.C43252 3.032720 C.C2 7073 C.C20476
C.C16 151 ~.C145SC C.C116C6 C.CC9845 - 

- -

473.364 447.821 431.885 410.922 356.456 335.952 361.334 338.153
- 322.5 84 311 .2*7 253.715 281.542 -
1 12
C.1016C9 C.C1SS18 C .C64484 C .C47614 0.038529 0.028869 0.C23?30 0.017809
0.014553 C.C12o27 0.01CC33 0.CC8SC7
373.to* 351.047 331.079 319.698 308.421 253.261 282.735 266.622
254.862 246.459 233.136 223.902

1 12
C.101460 C.C7oCI3 C.C61462 C.C454C8 0.336691 0.027390 0.C22446 0.0167t6
C.Ol2oeS v .CIL84C C.C06358 0.CC7S64
i36.121 314.SC6 301.5o4 285.2C8 274.852 261 .307 252.105 238.198

~28.C72 2~ C.d40 209.173 2C1.001
1 12
C.095~~35 3.072248 C.C58649 0.C43424 0.C3507? 0.026117 0.021344 0.015866
c.012a53 C .C11151 C .CC8838 0.C07482
305. 10 26..6C1 271 .793 256 .2C5 246.516 234.143 225.932 213.137
204 .527  1 9 8 . o 3 C  1* 8.414 161.194

1 12 - -

C.086521 o .L68652 C .055659 0.041615 0.033637 0.C253C6 C .C2C388 C.0150S2
C.01

~~~
26 0.CLC,58 C.C0*345

• 478.~~24 25d.~.31 2’.e...613 231.648 222.451 210.939 2C3.470 162.597
10’..8m9 119 .313 I7C .327 163.532

1 12
C.1 50 10 0.1t ~ 945 0.065(68 C.C72723 0.C6C522 0.041142 0.C35747 0.C309C9
C.C2t~~C4 0.C2494? 0.016950 C.C16o16 -
146.555 7C,.339 682.465 643.316 613.518 572.531 543.713 5C1.941
473.581 ‘.55.4)0 420.103 410 .637
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01L5 - -
1 12 

- - - -

C.549569 ~.‘.3~~JS2 0.2.1836 C.253454 0.202659 0.145208 0.120586 0.087811
C .C7CC ’.1 C.~~~91*b C.C’.6422 C.C~~E8?S
23e.1id lj i . 5 3 1  lUo.5J1 16~~.243 132.2CC 63.809 68.764 34.874

13.668 C.4CC —11 .507 —28.456
1 12
U.’s’,6424 ~.364550 C.2~~18C4 C.213447 0.111356 0.126506 0.102631 0.075324
L. 13C584 C.0~ 2JSi C .C’.CSLF 0.034616
150 .673 1 33 .0 6 1  121.115 105.222 64.743 81.3C7 72.858 61.758
5 5 . 1C~ 51 .1 C4 4~~~.S31 43.264

1 12
C.’.26512 C.~~143C5 C.252549 C.1859C2 C.149853 2.111211 C.C90568 0.066875
C.054111 0.04c734 C .C31CÔO 0.C31547 

-  - - —

[63.2*2 145.21C 1i2.465 115.398 1C4.112 ec.u14 *0.454 68.254
oO .OÔJ So.2*L 50.128 ‘.6.111

1 12
3.37456c3 ~~ ..~~~~16 o 2 7  0.223386 C .165583 0.134180 0.100251 0.C82066 0.061095
o.C49722 . U.~~430)5 C.C34460 C.C295S5 - - - - - -
145.454 12~ .517 11 8.421 1C3.2C3 42.985 79.?C6 71.233 59.86? 

- - -

52 .6 27 4 8 . 4 2 8  4 2 .4 3 8  36.017
1 12 -
C.2..7133 0.~~.1 420 C .1954C2 0.145826 0.112964 C.C899S9 Q .C74326 0.056144
C .C46~~~3. C .C4 0 4 4 5  C .C .~~*5L  C.C28535 -

116.147 1C. .010 - ~5 .472 6 3 .45 5  75 .16 7 64.12? - 56.936 
- 

47.120
40.534 31.027 31.6CC 28.44C

1 12
0 .254668 c. 216894 0.17541 1 0.131163 0.107391 0.C81815 0.067881 0.051820
C.C4.C17 U.C31865 C.C3lCoi C.C27211
92.591 ~3.1C4 76.433 61.364 60.466 51.552 45.561 37.279
31.536 26.515 23.306 20.855 - - - -  -

1 12
C.281023 C.2031~~5 C.161*S7 C.11~31,6 C.C94735 0.065662 U .C56175 6.040528
C.341569 0.026536 C.C2C4CS C.C16653
SSc..943 dä .)34 834.833 72t.i53 - 718.849 654.535 611.755 551.937
513.231 488.143 451.762 425.011

1 12 -C .25 ~.659 C.180265 0.142*50 C .1C3413 3.002034 0.C6055 7 C .C4 87 S5 0.035215 
- -

c .c l l lez o . 0 2 3 4 3 5  C .Cl1681 C .C14313
717.441 664.2*1 u~ b.229 51~ .C37 545.166 SCO.6C4 470.336 426.877
357.284 318.218 345.440 .331.076

1 12
.222151 C .1o4132 C.125834 - C.C63507 0.374328 Q.05413d 5 Q.C43478 0.031282 _

-. C.C24650 ~..C2C718 C.C1.566C 0.C12710 
-

564.803 5Ld .4C5 428.954 451.167 426.335 353.164 370.578 338.7C0
31 2.526 301.513 278.687 263.650  -

12
C.20€782 0.151240 0.115843 0.C8o214 0.066336 0.C495C5 G.C355S4 0.028326
C.C~ 2253 o.C1 8721 G.CI4C€1 C.011412
461.o06 441.064 345.503 123.411 342.575 316.445 269.050 274.043 r

56.9C3 24 5 . 0 * C  226 .546 2 14 .784
1 12
C .145813 0.145414 C.115480 C .CBiIol 0.065287 0.C47640 0.03*033 0.027123
0.321266 0.C11865 0.013416 C.C13859
421.844 383.659 359.710 i~ 9.63? 310.621 286.410 470.645 248.176
32 .d*3 222 .357 20o.112 165.078

1 12 -
C. 151~~27 C . 1359 C9 0 . 111388 C . C 8 0 3 7 6  0.C63685 0.C45954 0.036663 0.026071
C . 0 2 C3 S o  0 .017113  0 .C128 18 0 .C 10360
j d l .* i0 3 54.0C4 326.264 3 C C . 5 7 8  283.134 260.564 246.168 225.769
211 .853 2C4.426 187 .813 117.876

1 14  
-.

0.182960 7.134623 C .1075C8 0 .C77781 0.0o1681 0.C44520 C.C35447 0.025145
C .C1 6629 C .C1b444 C.012282 C.CCSSU9
357.944 324 .673 303.164 216.3CC 259.494 228.263 224.9C3 206.248
193.t36 185 .C45 171.721 162.743

1 12
0.274037 0.198298 C.1582S1 0.115984 C.C93435 0.C69371 C.C5646b 0.041559
C .C33382 0.C2 Uo CL C.0222t4 C .C186c8 -

*35 .513 17 0.432 726.433 626.231 624.513 527.868 529.959 476.646
4 4 1 . 7 5 1  419 .0 21  325.585 365.344 -
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OILS  PI~L0
6.145853 1C4.112
0.0948 15 58.198
6.074326 426.335

3 IC. 956
3 2.239

C . LJ 5 6 0 8  211.648
261.528

6.022211 161.862

OILS P~ L CE FAUL I
15

~..211’.C 6.2229 1 0.32762 94.4 6 .2 1C1.J
(.L0 L!;Sd C.~.E-~ 417 C.11o538 1C6.005 s~..352 114.9C3 -
c.2’,.121 0.201646 C.296502 28.130 co.556 57.120
C . C 6 t ~~51 0 .C 15 i65  C . 1 C6 8 0 7  52 .7~~8 29 .118 LC S.579 1
C.~~1CJ5 ~ C.1d2o~~C C.461:666 62 . 6 93  16.674 S3. lO0~~
C.C1~ u~ ’. 0.Codo15 0.051142 51.293 64.072 1C4.2S21
L.~~1CC56 C .18~ b3 C C.26666o 6�.oSJ .6.614 S3.1CO -~
C.C71C2-. 0.Cod6)9 C.Cs7742 S1.2~~ 14.072 1C4.2S2
C .24~~121 ~ .20164c C. 25~~5C2 28 .1 i0  *0.656 57.120
C. 02~~c’.1 0 .075 1(9  C .1C(807 58 .7 38 89. 178 [CS.5191
~~~~~~~~~~ o . 1 d 2~~3C C . 2 6 1 6 o 6  *2 . 6 9 3  16.674 53.1C0
o.676084 Q.Cobb)5 (.0.1742 51.293 84.612 1C4.2521
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DESCRIPTION OF SYSTEM OUTPUTS

T TLF. PAGE Print the name of user, job cod e, job name, TCC site and
line information. The top and bottom margin of title page is 2 and 1 inch

respectively .

PRINT/DICTIO NARY Under PRDICT page counter , upper righ t corner of the
page , entire dictiona ry to be printed in alphabetical order , and in groups .

PRINT/INPUTS Lis ts the input cards
1. Program control cards ;
2. Job inputs — NDT data processing ;
3. Job inputs — thickness design and cost—benefit analysis .

RUN/NDT1/PLOT Under NDT1 page counter , data processing in sequence

starts from the first set of each NDT data group and then the firs t card
of each test number in NDT machine data;

1. Summary of NDT data on SUB for statistical correlation of E and DSM ,

if there are NDT and DSN data on subgrade;
2. Summary of NDT data on PAV f or statistical correlation of E and DSN

if there are NDT and DSM data on existing pavements;
3. Sorted by test number ;
4. Sorted by location of test;
5. Sorted by date/calibration;
6. Calibration factor — input listings and computed factors ;
7. Grid identification — input listing ;
8. Test identification — only valid test numbers are printed.

Under DFPLOT page counters , if PLOT is specified on RUN card , the machine
data of each test in sequence of input order will be plotted on a sheet

containing not more than five test sets .

RUN /NDT2 Under NDT2 page counter,
1. For each PLOT card , the B—value data group will be plotted on one or

more pages with the heading specified.
2. If AVERAGE is specified on GRID card , the mean value minus one standard

deviation of that group , coded as AREA—E , will also be plotted .
At the completion of NDT2 plotting, the computer operation viii be tem-

porarily interrupted. The AREA—E values shall be compiled for subsequent

NDT3, PFL and PAVDES operations.

RUN/NDT3 Under NDT/3 page counter ,
1. Listing of existing pavements in simplified group of PFLPAV for PFL

analys is,
2. NDT inventory file showing four E—values for each facility segment.
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RUN /PFL

1. Under ATM page counter , listing aircraft movements which is equal to
the produc t of first year average daily movement and airport traffic
distribution f or each facility segment.

2. Under OPWGT page counter , the operational weights of all aircraft will
he listed for the specified RANGE and LOAD FACTOR on the input cards.
If the input range and load factor are blocks, default values will
be used to analyze the a i rcraf t  movement defined in the ADM data group .

3. Unde r AND /ANS page cou n ter , equivalent single type a i rcraf t  operation
will he listed for each class and faci l i ty  to be designed . For
each class of pavemen t, only the first two facilities are printed .

4. Under PFL page counter , summary of present functional life is listed.
The service life reflec ting aircraft riding quality is shown under
“Governed by DEF/DI” while that reflecting maintenance needs is given
under “Governed by STR/MT”. For any anticipated service life longer
than five years , the listing shows only~~ 5.OO .

RITN/PAVDES

I. Under ATh page counter , listing aircraft movements which is equal to
the product of average daily movement and airport distribution for
erich facility segment during the design service life in intervals of
5, 10, 15 and/or 20 years.

2. Under OPWGT page, the operational weights of all aircraft will be
listed . It is similar to, but not necessary the same, that shown under
“RUN PFL” .

3. Under AND/ANS page counter , equivalent single type aircraft operation
will be listed . The format is similar to that shown under “RUN PFL”.

4. Under CED page counter , the computed engineering data relating to
aircraft load repetitions, NDT E—-value of subgrade deflection, stress
limits , and thickness analysis to two drainage and three traffic con-
ditions are tabulated . There are four new pavements , LCF , AC , CC and CCL ,
and three overlays , LC/PAV , CC/PAy and AC/PAy. The composition of
existing pavement coded as PFLPAV , have been used in the design of
asphalt overlay AC/PAy.

5. Under PAV page counter, the pavement data relating to functional re—
quirements , governing condition of design and cos t elements are
tabulated . Similar to CED listing, seven types of pavement are compiled.

6. Under COBEN page counter , the results of cost—benefit analysis are
listed . This is the summary of summaries of the PAVBEN computer
operation .
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N AI C. ‘t At.G. E~.GIN FR1N& CU~ SULTA~.T NOTI 1

6URLItt&TC~I INTEF..N 4T I G N ~ L AI SPCRT — FA A N~~ ENGLAND REGION

SUPMARY ~ I- lO T CAT A CI SU~ 130. IN. PLATE)
FJ R STATISTIC A L C3R~~~L A T I C I~ CF E AND OSM

SUMZ CSMIL) OSM (1I DSM (W) DSM (~I4)
TEST LCC AT ICN 0ATt / T~ MP HIt ) E— 6 /5 /E E—VALUE

NC. STA SS~ T CA L I B  O~ GF l•IZ IN/LB KIP/IU IN KIP/IN IN

113—0 N~ .)1.J R83 15/1 52.0 9.C0 2 .5499 478. 36 .59  720. 55 .3 8  13072.
114—C RC2 5 . 0 R8O 14/a 7.98 3 . 15o4 355. 33.ó2 660. 62.50 10561.
t1~ —0 R ç2 5 .J  L 8 - t  15/1 7.99 3.2469 354. 34.47 6) ) .  58.44 10266.
ito— C Nt’~ s.5 I~80 17.13 6.01) 2.9130 470. 41 .06 630. 59.43 11443.
117—0 P061.0 R80 14/3 53.5 5.97 3.2110 457. 44.03 620. 59 .73  10381.
118—” MCI5.9 CCO 14/1 6 .99 2 .8486 454. 3 8 . C 0  580. 4 9 .57  11702.
1 19—0 N r 2 0 . 0  F42 14/1 7.00 3 .2743 391. 38.41 590. 57.95 10180.
12k— C t-.J22. 1.42 14/1 7.~.0 3.0 105 453. 4C.87 583. 52 .38  11073.
121—c P012.5 142 14/1 7.00 2.7615 508. ‘.2.08 630. 52.1.9 12071.
1Z2—~ R029.0 L42 14/1 7.99 2.4253 498. 36.21 773. 56.32 13744.
123—0 Rt’29.I’ R42 14/1 7.99 2.6891 506. 4~~.81 630. 50.82 12396.
12 ’ .—O MC~ 7.O 142 14/1 M ,l~ I) 2,4778 488. 36.24 710. 52.78 13453.
12~—~ M038.3 R42 14/1 7.~’0 3.1771 360. 34.34 610. 58.14 10492.

Mi~1IMUM VALUE : 354. 33.62 583. 49.5? 10180.
f~AX IM UII  VALU E: 508. 44 .03 770. 62.50 13744.

~~~~ VI LU ’~: 444. 38.27 645. 55.77 11602.
C.IEF. ~1E v AP.IANC E: 0.131 3.087 0.093 0.071 3.108

StJ t~MA TICN : 0.5775 04 O.838E 04 0.151E 06
SUM CF SQUAP.~ : C.260~ 07 C.544: 07 ).177E 10

SU’~ Cl- II ~V4LU5 X 1: f’.o76~ 08 0.979E 08
NUM5~~R OF T 3 S T S :  13

LII~EA P  L~i FLAT T UN : C-.VALU S • 16.76 X DSI-i( 1) + 41.42.
CCP.R~ LA T IC.~ Cc~ Fr i~~;~~.T: 0,78

LI NEAt~. CCRSELA TICN : C—VALUe = 16.24 X DSMC4 ) 4 1134.
CCRRELA T I3N c~):FFICIENT: .~.17

a
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N/I C. YANG, C N G i N i 1 I M~ CC1~~ULTAI4 T . NDTI 2

RU~ LIItGTc ’K It%TCP:JA TICNAL AIRI ’CRT — FAA NEW Th GLA ND REG ION

SU PMAKY OF 50 T CATA 0~I PAy 118 • H. PLATE )
FOR SIATISTICAL CUF .RCLAT ICN OF E AND OSM

SUMZ CSML1) OSMI ’) DSMLW ) DSMIW )
TE S T LCCAT ICN DATE / T 3MP NIl) E— 6 /E E—VALUE
NC. ~TA OFFSET CAL-l b 3C~W Ill IN/LO KIP/154 IN KIP/IN IN

1—0 A000.5 P12 15/1 5-3. 7 10.01 0.3094 2817. 15.69 6080. 33.86 179537.
2—0 A~P2.5 113 15/1 10.00 O.3C94 2806. 1.5.63 6030. 33.86 119554.
3—0 A004.5 k12 15/1 8.98 1,3634 695. 17.05 1630. 39.27 40747.
4— 0 AV ’06 .5 112 15~ 1 8.98 1.2325 687. 15.25 1760. 3Q .04 45077.
5—0 A008.5 P12 15/1 7.99 1.5585 610. 17.11 136C . 30.15 35647.
6— 0 AC1O.5 112 15/1 7.98 1.5198 608. 16.65 1230. 35.32 36555.
7—C A0j2.5 P12 15/1 8.01 1.5004 633. 17.09 1230. 34.57 37028.
8—0 AC15.0 L 12 15/2 7.99 1.5270 624. 17.15 1320. 36 .28  36383.
9—0 A 317 .5 812 15/2 8.i~

) 1.6016 599. 17.25 1203. 34.59 34688.
10—0 A(’20.0 112 15/2 9.02 1.3643 607. 14.00 1440 . 35.3t  40722.
11— 0 Ai.23.3 P12 15/2 44.4 9.03 1.3628 606. 14.87 1630. 39.25 43766.

— 12—C AC Z6 . )  112 15/2 9.00 1.5333  568. 15.68 14U0. 38.64 36232.
13—fl AC2 9 .)  P12 15/2 9.C~0 ~.459 1 587. 15.43 1523. 39.92 ?83~~

5.
14—0 A (- 3 2 .)  112 15/2 9.~~1 1.2064 659. 15.25 1760. 40.75 43168.
15— 0 A4.35.0 P12 15/2 ~~~~ 1.4227 624. 15.98 1200. 30.73 39349.
16—4~ *037.5 112 15/2 8.99 1.3999 61 8. 15.56 12i0. 33.24 39686.
17—C A0’,O.3 P12 15/2 8.99 1.3760 635. 15. /3  1560. 38.64 40375.
;s —c A0..2.5 112 15/2 c.32 1.3814 645. 16.05 1443 . 35.82. 40217.
19— C *045.5 P12 15/2 46.4 9.C0 1.2675 632. 15.56 14’.O. 35.45 40625,
24.—C *048.5 112 16/1 s. r’n 1.7100 512. ~5.75 1360. 41.84 33489.
21—LI *351.5 P12 16/1 7.98 1.5080 619. 16.81 1430. 40.17 36839.
p2—0 *054.5 112 16/i 8.01 1.3523 691. 16.82 1440. 35.05 41083.
23—0 *057.5 P12 16/1 7.93 1.9025 456. 15.62 1.233. 41.09 29202.
24—C AC6C ,5 L I2 16,1 8.00 1.2792. 754. 17.36 1530, 35.00 43432.
25—0 AC;63.5 P12 36/1 8.0.) 1.4394 645. 16.71 1443. 37.31 38597.
26—C A”65.5 112 16/1 8.~~’, 1.4627 616. 16.21 1520. 43.02 37982.
27— C *067.5 P12 16/1 8...) 1.6085 547. 15.34 13o0. 39.38 34538.
29—C. £369.5 LiZ 16/1 7.99 1.7093 515. 15.85 1280. 39.38 32501-.
29—0 *871.5 P12 16/1 7.98 1.9295 456. 15.84 1200. 41.68 28792.
30—fl 4C73.5 112 1.6/1 8.00 1.8785 464. 15.69 1160. 39.22 29575.
3j~ t~ AC7S.5 812 16/1 8.00 2.0217 465. 16.92 1300. 36.39 27480.
32—0 *077.5 112 16/1 54.6 13.01 0.3239 2702. 15.75 5440. 31.71 171542.
33—0 Ac 79 .5 P12 15/4 13.Jj (’ U . 33 5 5  2608. 15.75 5840. 35.27 165589.
34—C 8016.5 112 13/2 7.98 1.1142 ~i65. 17.43 960. 29.62 32409.
35—0 8022.5 P1.2 13/2 7.99 1.5245 730. 20.05 1230. 32.93 36442.

- 26— 0 8025.5 112 13/2 7.99 1./184 644. 19.93 1340, 32.17 32331.
37— 0 BCZ8.5 F512 13/2 7.98 1.4890 769. 20.61 1203. 32.16 37310.
38— 0 8031.5 112 13/2 7.98 1.6361 671. 19.78 1120. 32.98 33955.
39—C 3034.5 P12 13/2 8.01 1.7193 660. 20.44 1040. 32.18 32313.
40—0 8337.5 112 13/2 7.98 1.6466 686. 23.32 1030. 32.01 33740.
‘.1—0 I~O40.S R32 13/2 59.7 7.99 1.7o 78 623. 19.84 1040. 33.09 31427.
42—C 0G44 .,a L12 13/2 7.98 1.6156 674. 19.59 1120. 32 .57 34387.
43—C BC47 .5 812 13/2 9.01 ~.4847 730. - 19.51. 1160. 31.00 37420.
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NA! C. YANG, .~~G1NEtR1NG CONSULTANT NDTI 3

8URIII.uTCN INTC RMAT IGNA L A I R P u F - T  — FAA NCI. CNGLAMD REGION

Sut’Mt.RY CF NOT CAT A ~~~~ PAy 118. IN. PLATE)
FU R STATI STICAL CORRELA TICN OF S AND OSM

SIJMI CSMI1) CSM (1) DSM(W ) DSM (W)
T~ !~T LCcA r!~ N D . ~.T:/ T2I P l i i )  c-—* /~~ /1! 5—VALUE
NC. STA Ci~FSCT Ct.LIU U~ GF HZ IN/LB NIP/IN IN KIP/IN IN

44—0 8051.0 112 13/2 8.58 1.4753 720. 19.12 1233. 31.86 37665.
45—1 6617.0 RiO 15/2 8.00 2.2169 405. 16.18 840. 33.52 25060.
4 — U  CU20.’) Lii) 12/1 7.98 1.3~ 97 719. 17.05 1630. 38.01 42398.
47—0 C223.3 RiO 12/2 ~i1.) 7.98 1.3281 488. 16.04 1360. 44.75 30390.
‘.8—C C07o.0 LIC 12/2 7.-~9 1.5816 576. 16.39 1520. 43.27 35126.
49— .. C029.J R1’ 12/2 9.30 1.0442 943. 17.71 1603. 33.07 53213.
sc—c Cr32.0 iio 12/2 8.99 1.C340 870. 16.98 1640. 32.00 51248.
SI—fl C~ 35.~) RiO 12/2 7.99 1.2321 868. 19.25 1360. 33.16 45091.
~~~~~~~~ Cr38.0 LIft 12/2 9.29 1.1398 301. 16.43 1640. 33.65 48739.
53—C CC41.0 P.1:) 12/2 9,00 1.2584 793. 17.96 1430. 31.71 44149.
54—)~ C044.3 L1~ 12/2 7.98 1.0345 572. 18.89 1020. 33.68 30284.
55 — C  C C 4 F . O  f’1~ 12/2 ~7.5 8.00 .5758 671. 19.04 1160. 32.90 35256.
56~~0 C05J.3 L13 12/2 8.50 2.26-~6 467. 18.99 880. 35.81 .24576.
57—C DC27.5 S53 12/1 6.30 2.e2?9 392. 20.o4 540. 28.46 18975.
Sb—fl 0o30.5 S5C 13/2 6o.3 8.uCl 1.6.166 4C3~~ 20.06 1120. 32.55 34409.
59—C 0’~33.5 550 12/2 B..)Q 1.7206 598. 18.54 1120. 34.69 32289.
60—0 5032.5 NC0 12/2 7.99 2.1595 449. 17.44 960. 37.32 25727.
61—-, 5044.3 NOC 12/2 8.31 1.3622 780. 1..13 1440. 35.31 40782.
62—C C5O.~ ?~0C 12/2 6.99 2.3792 478. 26.48 780. 33.40 27350.
43—fl FilOl.0 110 16/2 52.5 0.23 1.7’.54 644. 20.24 102). 32.04 31833.
64—C F0U~..5 810 13/2 7.98 1.6261 659. 19.30 1120. 32,78 34164.
65—fl FCC8.0 110 13/2 7.98 1.5983 720. 20.71 1120. 32.22 34759.
66—C GC-.3..) P12 ~2/2 8.00 1.6741 587. 17.70 1160. 34.96 33185.
*7—0 C.CC6.C 112 12/2 7.99 1.4899 720. 19.30 1280. 34.33 37288.
66— 2 0o09... 812 12/2 7.99 1.48’~9 724. 1%.3C- 1220. 32.52 37514.
49—C 0012.0 112 1’/Z 65,4 7.99 1.387C 793. 19.81 1263. 31.46 40055.
70—0 0015.0 RU 12/2 9.01 1.3470 76.0. 18.43 138). 33.46 41245.
71—0 6018.0 L!2 12/2 8.00 1.5223 693. 19.12 1200. 33.10 36255.
72— 0 0021.0 812 13/4 55.9 7.90 1.6352 703. 20.70 1040. 3’J.61 33974.
73— 3 4-’007.5 05.) 12/2 9.1w 3.8298 1208. 18.02 1920. 28.64 67034.
74—C 11010.5 050 12/2 8.99 3.8242 1188. 17.62 1920. 28.40 67462.
75—.) l-4C13.5 050 12/2 8.98 1.1213 857. 17.25 17)3. 34.31 49545.
76—0 1 000.5 R1~ 13/1 8.99 1.1145 868. 17.42 1580. 33.70 49847.
17— C 1003.5 110 13/1 57.o 8.99 1.1204 851. 17.17 1560. 31.46 49584.
78-C 1206.5 812 13/1 9.00 1.1398 842. 17.28 1600. 32.83 48742.
75—C 1000.5 110 13/1 ‘.00 ~ c- c~ 913. 17,34 1600. 30.39 52652.
ac-~ 1012.s Ri) 13/1 8.99 1.3252 729. 17.18 1400. 22.99 42434.
8 1— 0 1015.5 110 13/1 9.00 1,1990 78t. 16.86 -1.520. 32.80 46335.
82—U 1018.5 RiG 13/1 8.99 1.3497 743. 18.34 1360. 33.34 41163.
83—0 1021.5 110 13/i 58.7 8.98 1.4077 685. 17.47 1200. 33.41 39465.
84—0 1324.5 RIO 35/4 l0.~)0 ).477 ) 1915. 16.48 3440. 29.54 116463.
85— U I-~24 .5 T ’ 3  15/’. 9. 0’) 1.0~.O2 1015. 19.37 1920. 35.95 53406.
86— C JCO2.0 110 16/3 58.8 8.01 2.1C63 518. 19.65 880. 33.36 26376.

a
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NA I C. YA N G. iNGI ;4S ERING CONSUL TAN T NOT1 4

6U R L I P ~CT0K I~~TF 1r4ATlCt ..AL AIr ..POKT — FAA NEW ENGLAND REGION

SUPMAR Y CF HOT CATA L;’i PAV (18. IN. PL ATE)
FO R STAI IST ICAL CC4U(iLATIC1~ 3F 3 AND

05,4(W)
T, MP 11(1) :—o

NI. STA CFFS2T CALlO DEGF HZ 1~1/L8 KIP/IN IN KIP/IN IN -

87—0 J005.0 810 16/3 8.00 1.7926 642. 20.71 960. 30.98 30992.
Lb 15/1 4.99 i.4050 946. 23.93 1560. 39.45 39542.

Ic—fl K004.) 813 16/3 62.2 °.U0 1.4882 715. 19.15 1163. 31.37 37330.
50-U 1(006.5 tIfi 16/3 8.97 1.1043 965. 19.26 1600. 31.80 50309.
91—0 1(005,0 810 16/3 9,99 11.8430 1216. 18.45 1960. 29.74 65899.
52—C KCIZ.P 110 lo/3 8.99 0.5458 1~07. 18.84 1830. 33.64 58742.
c3—0 KL15.0 RIO 16/’ 9.”0 1.1856 846. 18.13 1520. 32.44 46858.
54—C 1(618.3 110 16/3 8.59 1.4124 698. 17.74 1320. 33.56 39335.
55— C 1(021.3 810 16/3 9.C1) 1.1283 921. 18.70 152C . 30,87 49237,
St— C 1(024.) 110 16/7 9. 96 3 .8555  1166. 18.00 2303 . 33.81 64911.
57—0 1(627.0 910 16/3 9.~ 0 1.1323 976. 19.78 1520. 30.95 49045.
e8—0 1(03-3.1 L10 16/3 9.68 1.0,33 1128. 19.31 1720. 32.30 53248.
59— 3 1(033.2 810 16/3 53.8 6.98 1.4498 682. 17.80 1200. 31.32 38319.

1CC—C’ 1(036.0 110 16/3 8.59 1.4414 769. 18.40 1160. 30.13 38543.
101—0 1(139... 813 16/3 3.~~3 1.5966 689. 19.82 112.~. 32.19 34792.
1C2—0 1(042.3 110 16/3 7.99 1.5202 743. 20,33 1690. 29.55 36544.
1I. 3—I) Ku45.0 R1~) £6/B 8.00 1.5557 721. 20.19 1083. 33.24 35710.
104—C 1(048.3 110 16/3 9.00 1.3651 713. 17.52 1280. 31.45 40698.
105—C 1051.0 COO 13/2 7.99 1.66.38 667, 19.97 1163. 34.74 33391.
1~ 6—C LC53.5 C32 13/2 8.30 1.6.9CC 662. 20.13 1123. 34.07 32874.
107—0 1056.0 COO 13/1 7.99 2,0024 519. 1.8.72 56C. 34.50 27745.
1C8— O 1049.0 P~IV) 1 .3/2  7.°9 2.3665 444. !.e.8C 770. 32.80 23476.
109—0 LC5I.U MOO 13~ 2 7.99 2 .3443 457. 19.29 780. 32.91 23698.
1)0—0 1053.5 MOO 13/2 8,Ofl 2 .2244 476. 19.06. 810. 32.43 24975.
111—3 106C-.0 N30 13/1 8.00 1.6388 575. 19.02 1020. 33.76 30213.
112—0 1062.0 MOO 13/1 8.31 1.76~4 616. 15.37 1020. 32.41 31469.

392. 14.87 540. 28.46 18975.
2817. 23.93 6083. 44,75 179554.

N!A~ VALUC : 780. 18.01 1438. 34.01 44130.
CC~~F. CF VIRIANC 6: C.551 0.097 0.615 0,101 3.629

SuMM*TION : 0.8743 05 3.1675 06 3.4945 07
S-JM OF SQU ARE: 6.8863 08 0.3415 09 0.3045 12

SUM CF ( E~ A LUE x 1: 0.516E 13 0.1015 11
P.UNBER OF TESTS: 112

L!N~ AR COR RELATION : E—VALU~ • 63.84 X DSMI1) — 5667.
C (RRELATICK CC2FFICIENT: 0.99

1 N & R  CCP.RLLATION : E—VALL.E • 29.93 X DS M ( W )  — 393.
C C R8 ELA TION CC EFF IC 1~~NT: 0.99

a

- 
55

A -

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

~~~~~~~~~
- — - - _

~~~~~~~~~~~~~
. -



~~~~~~~~~~~—~~~~-— ~~~~~~~- ~~~~~~~~~~~ -

N A I  C. YANG, 3 N G 1~~3 C R I N G  CONSUL TAN T N)T1 5

BUSIIP*0 -TC R I N T E 0 N A T I O f ~AL. A I S P C R T  — FAA P45w ENGLAND REGION

SLM~ A NY OF NOT DATA, SORTED BY TEST NUMBER

SUMZ CSM ( 1) DSM ( 1)  D S M ( w )  O S M ( W )
1~ ST LCC4T ICR 0/10/ T~~lP I-Ill) E—6 /E  /5 E—VALUE
KC . 074 C F FSET CAL 18 06F HZ I~~/LO KIP/IN IN KIP/IN IN

1—0 A 0 0 0 . 5  R12 15/1 50.7 iu.Z 1 i.309-, 281 7. 15.69 6080, 33.86 179537.
2—0 4062.5 112 15/1 13.00 0.3064 2836. 15.~~3 6030. 33.86 179554.
3—C AUO4.5 812 15/1 8.98 1.3634 695. 17.05 1600. 39.27 40747.
A — C £ 006 .5  L 12 15 /1  8.98 1.23~~5 6.87. 15.25 1760. 39.04 45077.
5—c A0(s8.5 812 15/! 7.99 1.5585 olD. 17.11 1360. 38.15 35647.
6~~~() 4010.5 112 15/1 7.98 1.5198 608. 16.65 1281). 35.02 36555.
1—c- £212.5 812 15/1 8.~~1 1.5oL~ 633. 17.09 1280. 34.57 37028.
8—C A015.3 112 15/2 7.99 1.5270 624. 17.15 1320. 36.28 36383.
8—i £015.3 i:o 15/2 6.03 1.6250 573. 16.67 1243. 36.27 34187. -

8—2 AC15 .0 118 15/2 8.00 1.5863 583. 16.64 1280. 36.5’. 35028.
9—3 ~.r.:s.o L30 15/1 8..i3 1.7754 506. 16.21 1233. 38.44 31221.
8—4 4015.0 150 15/1 7.98 1.5648 b132. 16.96 1320. 37.18 35503.
8—5 At15 .G Lit 15/1 -.7.3 8.01 2.27... 385. 15.77 1040. 42,58 24427.
6—6 AC15.) 182 15/1 - 7.98 3.2565 363. 35.48 530. 56.66 10236.
9—0 Al. 17.5 812 15/2 8.0’) 1.6016 599. 17.25 1200. 34.59 34688.

10—0 4020.2 112 15/2 9.~~2 1.3643 607. 14.90 1443. 35.36 43722.
11—” 4023.) R12 15/2 44 . 4  ~.(.0 1.3628 606. 14.87 1630. 39.25 40766.
12—U AC26.U 112 1 5/2 9.00 1.5333 56.8. 15.68 1400. 38.64 36232.
13—1 4329.—.) 812 15/2 9.O~’ 1.4591 597. 15.%~ 1530. 39.92 38075.
14—0 AC32.O 112 15/2 9.01 L.2s64 6.59. 15.25 1760. 40.75 43188.
15- ’ 4035. 812 15/2 5.00 1.4227 624. 15.98 12-3). 30.73 39049.
lo-~3 £037.3 112 15/2 3.99 1.3999 618. 15.56 1200. 30.24 39686,
17—0 AC4O.) P12 15/2 8.99 1.3760 6.35. 15.73 1560. 38.64 43375.
18—C AC4Z.5 112 15 /2  9.02 1.3814 645. 16.05 1440. 35.81 40217.
19— f’ ‘.r’,5.5 ~ 12 ~~5/2  (~,4 9.00 2.3675 6.32. 15,56 1440. 35.45 40625.
20—7 .1~ 48.5 112 16/i 8.20 1.7100 512. 15.75 1360. 41.86 32489.
21—C A (51.5 812 16/1 7.98 1.5680 619. 16.81 1430. 40.17 36839.
22—0 £054.5 L12 16/1 8.01 1.3523 6.91. 16.62 1443. 35.05 41083.
23—0 4657.5 P12 16/1 7.98 1.9025 456. 15.62 1200. 41.06 29202.
24—0 4061.5 LiZ 16/1 8.00 1.2791 754. 17.36 1520. 35.GO 43432.
25—0 4663.5 812 16/1 8.00 1.4394 645. 16.71 1440. 37.31 38597.
25—1 t.C63.5 806 16/1 53.4 7.98 1.7139 509. 15.76. 1280. 39.60 32321.
25—2 4063.5 816 16/1 7.98 1.5480 593. 16.51 1360. 37.89 35889.
25—3 A C63.5 830 16/1 8,01 1.4247 665. 17.05 1520. 39.98 38996.
25—4 4063.5 R50 16/1 8.00 1.4323 649. 16.74 1443. 37.13 38787.
25—5 4063.5 8711 16/i 7.99 1.646~ 545. 16.15 1440. 42.68 33740.
25—6 £663.5 R 8~ 14/3 1.97 2,16.33 411. 35.41 640. 55.07 11621.
26—C £265.5 LIZ 16/1 8.30 1.4627 616. 16.21 1520. 40.02 37982.
27—C AC67 .5 P12 16/1 8.00 1.6085 547. 15.84 1360. 39.38 34538.
28—C 4069.5 112 16/1 7.99 1.7093 515. 35.85 1280. 39.38 32501.
29—0 4(71.5 R12 16/1 7..9~’ .6295 456. 15.84 1200. 41.68 28792.
3o—0 4673.5 t~~2 1 5/1 8.,t2 1.6785 464. 15.66 116). 39.22 29575.
31—C 4075.5 rSl2 lb/i 8.00 2.0217 465. 16.92 1030. 36.39 27480.
32— C AC77.5 LiZ 16/I 5-..b 10,01 0.3239 2702. 15.75 5440. 31.71 171562.
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NA ! C. YA ~.G, ~NG INECRIN& CCNSULTANT NOT1 9

UU,UII’GTC1( LNT ERI~AT IO N A L  A I R P O R T  — FAA N2W NGLAN D REGION

SUMMARY OF NOT CATA , SCRTL-D BY LOCATION

- SUMZ CSM (1.) CSM (1)
TEST LCC ?.TICN DATE/ T,~MP Ni l ) 6—6 /~ /~ 2—VALUE

P4C. 5T h GFF S~ T CA L I8  OEGF HZ IN/18 KIP/ IN IN KIP/IN IN

1—~ A OCC . 5 P12 15/1 5C .7 10.01 0,3094 2817. 15.69 6080. 33.86 179537.
2—0 Ar .~.2.5 112 15/1 10.00 0.3394 2806. 15 .63 6030. 33.86 179554.
3—0 LU4.5 812 15/ 1 3.98 1.3634 695. 11.05 1600. 39.27 40747.
4—C 4006.5 112 15/1 8,58 1.2325 487. 15.25 1760. 39.04 45077.
b—I 4208.5 812 15(1 7.9’) 1.5585 610. 17.11 1360. 38.15 35647.
6—0 4010.5 112 15/1 7.98 1.5 98 608. 36.65 1280. 35.02 36555.
7—C 4’~1Z.5 812 15/1 8.~~1 1.5204 633. 17 , C9  1283. 34 .57  37028.
6— 1 41:15.1) 166 15/2 9.00 1.6250 570. 16.67 1240, 36.27 34187.
8—0 4015.0 112 15/2 7.99 1.5270 6.24. 17.15 1320. 36.28 36~~33.
6—2 AC 15. P 1 18 15/2 8.00 1.5860 583. 10.64 1280. 36.54 35028.
8—3 A 01 5. O 130 15/1 8.00 1.7794 506. 16 .21 12)0. 38.64 31221.
3~ 4 40 15.) L5~ 15/1 7 .98 1.5648 602. 16.96 1320. 37.18 35503 .
8—5 A d S. ’.) 170 15/ i 47.8 8.1. 1 2 .2744  385. 15.77 1040. 42.58 24427.
8—6 A~ 15.:) 180 15/ 2 1.98 3.2565 363. 35.46 530. 56.66 1)236.
9—C 40 17.5 812 15/2 8.00 1.6016 599. 17.25 1200. 34.59 34688.

10—C A020.0 112 15/2 9.02 1 .3643 607. 14, 90 144-ti. 35.36 40722.
11—C AC23. ’ 8 12 15/2 44 .4  9.1 0 1.3628 606. 14.87 1610. 39.25 40766.
12—C A 026 .0 112 1 5/2 9.03 1.5333 - 

568. 5.68 14)0. 38.64 36232,
1.)—3 A ( 2 9 ,0  P12 15/2 5.30 1.4551- 587. 15 .43 1520. 39.92 38075.
14—0 A 0 3 3 . .  112 15/2 9.01 1.2864 659. 15.25 1760. 40.75 43188.
15—0 A ” 35 .0 812 13/2 . 9.0’) 1.4227 6.26. 15.98 12)0. 30.73 39049.
16—C A 03 7 . 5  112 15/2 8.99 1.3999 618. 15.56 1200. 30.24 39686.
17—0 AC6O .O 8 12 15/2 8.99 1.3760 63 5. 15.73 1560. 38.64 40375.
18—3 A042.5 112 15/2 9.’~2 1.3814 6.45. 16.15 1440. 35.81 41217.
15—C ~(45.5 8.12 15/? 46,4 9.00 1.3675 632. 15.56 1440. 35.45 40625.
26—0 4048.3 L iZ 16/1 3.02 1.7100 512. 15.75 1363. 41.86 32489.
2 1 C  4051.5 812 lo/l 7.98 1.5080 619. 16.81 1430. 40.17 36839.
22—0 4054.5 112 16/i 8,01 1.352! 451. 16.82 1440. 35.05 41083.
23—C A057.5 R12 16/3 7.98 1.9025 456. 15.62 1210. 41.09 29202.
24—0 4C60.5 11’ 16/1 8.00 1.2791 754. 17.36 1520. 35.00 43432.
25— 1 AC63.5 804 16/1 53.4 7.98 1.7189 509. 15.76 1280. 39.60 32321.
25—0 4063.5 8-12 16/1 8.00 1.439’. 645. 16.71 1440. 37.31 38597.
25—2 4063.5 8-18 16/1 7.98 1.5480 593. 16.51 136). 37.89 35889.
25—3 4063.5  83~

) 16/1 8.01 1.4247 665. 17.35 1520. 38.98 36996.
25— 4 A C 6 3 , 5  850 16/1 8.t ~i 1.4323 649. 16.74 1440. 37.13 38787.
25— 5 A f 6 3 .5  R7~) 16/1 7.99 1.6466 545. 16.15 1440. 42.68 33740.
25—6 A363.5 8-83 34/3 7.97 2.8683 411. 35.40 640. 55.07 11621.
26.—fl 4Cè~~.5 112 16/1 8 .20  1.4627 616. 16.21 1523. 4-3 .61 2 37982.
27— 0 A061.5 8i2 16/1 8...~0 1,6085 547. 15.84 1360. 39.38 34538.
28—0 *069.5 L ’ 2  14/1 7. °9 1. 7093 515. 15.85 1280. 39.38 32501.
29—) *271.5 P32 10/ 2 7.98 1.9295 456 . 15.84 12’U) . 41.68 28792.
30—0 t 0 7 3 , 5  112 16/1 8.00 1.6785 46.4 , 15,69 1160. 39.22 29575.
31—C 4075.5  812 16/1 8.oo 2 .0217 465. 16.9 10)3. 36.39 27480.
32—6 *6177.5 112 16/1 54.o 10.01 0.3239 2762. 15.75 5440. 31.71 171542.

~~~~~~~~~~1
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NA! C, t IN C,  2r.0I!~lZ Fk INC C. C- NSULTA NT N0T 1 13

P UR 1I t¼C T C? ~ 1 N T E 8 . N A T I L ~ A L  A IR P O R T  — FAA M EW 2NGLA ~~0 REGION

SLM frARY OF 1101 DATA, SCRIEC BY DATE /CA LIB

SIP L CS~~t l )  DSM I1) DS~~(~II DSM (W)
7I251 LCCAT 1L~i Dt.’L/ T JI8 Nil) ~—6 I: /~ 8—VALUE

1~O. STA OF FSCT CA L I t i  .)FGF HZ 1 4/LB KIP/IN ~~ KIP/IN IN

46—C CC?U.O 110 12/1 7.98 1.31’~7 718. 17.05 1~ 00. 38.01 42098.
46.—I CC2O .’ h i  12/1 8.99 1.2227 687. 15.12 16)3. 35.21 45438.
‘.t. — 2 CC2O.~- L i - ’ 12/1 3.01 1.3001 702. 16.42 1600, 37.44 42733.
4~ —3 C02u.) 110 12/1 7.98 1.3197 718. 17.05 16061. 38.01 42098.
‘st.— ’ s C02).-1 110 12/1 7.9~ i.3086 774. 18.21 1O~0. 37.67 42475.
51—0 0027.5 552 12/1 6.90 2.9270 392. 20,64 540. 28.46 18975.
51— 1 0627.5 S5j 12/1 6.93 2.5279 392. 2-3.6’. 543. 28.46 18915.
5/—2 0027.5 S50 12/1 6.00 3.4002 294. 18.02 540. 33.05 16339.
57— 3 D’127.5 S50 12/1 57.4 6.53 3.5272 293. 18.60 54). 34.28 15751.
57—4 0027.3 55C 12/1 9.90 .262’s 539. 21.93 540. 21.95 24556.
47—6 0023.3 ,-.1.1 12/2 6.1.) 1.98 1.8281 488. 26.04 1360. 44.75 33390.
1,6~ 2. CC26.3 Ll3 12/ 2 7.99 1.5816 576. 16.39 1521. 43.27 35126.
‘ic—a CC29.1 810 12/2 S.C’) 1.0446 943. 17.71 1610. 30.01 53213.
so—o Cr32.3 113 12/2 8.99 1.3841 873, 16.95 1640. 32.03 51248.
51—0 6235.0 612 12/2 7.’~9 1.2 21 1308, 19.25 1360. 30.16 45091.
52—0 CC38.0 Li’) 12/2 9.00 1,1398 801. 16.43 1640. 33.65 48739.
53—0 C141.3 ~1~) 12/2 9.i.’0 1.2584 793. 17.96 1430. 31.71 44149.
54— 3 C044 .0 110 12/2 7.98 1.6345 572. 18.69 1320 . 33.68 332 84.
55— C CC4 7 .J  F lO 12/2 67 .5  d. ) 0  1 .575 6  671. 19.04 1161. 32.90 35256.
56— 0 CC 5 O .0  119 12/2 8 . CO 2 .2606 467 . 18.99 8130. 35.81 24576.
55— 0 0 C33 .5  550 12/2  3.30 1.72~~6. 598. 18.54 1123. 34.69 32289.
6 0 0  £ 032 . 5  ~32 :2/2  7• 01 2 .1595  449. 17.44 963. 37.32 25727 .
6 1— 0 0044 .0 N)’) 12/2 8.~~1 1 .3622 7361. 19. 13 1440. 35.31 461782.
62—0 8253 . )  I~)0 12/ 2  6. 99 2 .3 7 9 2  478. 20.48 780. 33.40 23350.
20—C 0603.3 8.12 12/2 3.00 1.6741 587. 17.70 1160. 34.96 33185.
6.1—0 t.,2,~~~.) ~12 12/2 7.90 1.4690 723. 19.30 128’l. 34.33 37288.
6.8—0 6t29.& .812 12/2 7.99 1’.4839 724. 19.30 1223. 32.52 37514.
2’ —C G0 12..i 112 12/2 65,.. 7.99 1.3310 793. 15.81 1263. - 31.46 4)055.
70—0 0115.3 4 12 12/2 9.01 1.247’) 760. 18.43 1330. 33.46 41245. —

71—C ~~ 18.0 1.12 12/2 8.C’~ 1.5323 653, 15.12 12)0. 33.10 36255.
739 I~2~~7.5 05’) 12/2 9 .Oo  ~.P28~ 1208. 1P. .2  1923. 28 .64  67034.
74—0 N010.5 050 12/2 8.99 5.8242 1188. 17.62 1920. 28.49 67402.
75—0 N013.5 uso 12/2 8.93 1.1213 857. 17.2~ 1733. 34.31 49545.
16— 0 1600 .5 110 13/1 8.99 1.1148 868. 17.42 1631. 33.70 49847.
17—0 1003.5 110 13/1 57. 6 8.99 I.l2’~4 851, 17.11 1550 , 31.46. 49584.
78— 0 30 26.5  PlC 13/1 5• 33  1.1370 842. 17.28 1600. 32.83 48742.
79—C 1009.5 118 13/1 9,00 £.0~ 51 513. 17.34 1600. 30.35 52652.
80—0 1012.5 RiO 12/1 8.59 1.3392 729. 17.16 1401. 32.99 42434.
81—0 I’:15.5 LI” 13/1 9.00 1.!)90 761. 16.96 1523. 32.80 46335.
62—0 1218.5 P1-~ 13/2 8.59 ~~~~~ 743. la..34 1360. 33.04 41163.
63— 8 1221.5 Li’~ 13/1 ~ 9. T  8.98 1.4077 6 9 .  17.47 1230. 30.41 39465.

10 7— 0 1056.0 C C C  13/i 7.99 2 .00-24 319. 18.72 960, 34.60 27745.
111—C 1db).) N~~3 13/ 1 8.2 )  1.s;~l8 575. 39.02 1323. 3 3 . 7 6  33 213.
112—C 1262.0 ~G0 13/1 8.01 1 .7654 610. 19.37 1020. 32.41 31469.
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P4 *1 C. YANG, EMG1M~ (R1kG CO NSULTANT NOTI 17

— FAA NEW ENGLAND REGION

C A L I B R A T I C N

DAT E TI M! CDDE RESPO -1SE APPLITUDE FREQUENCY
E—6 8—1 8—3

5/12/7T 12/ )930/1 0.91900 0.99620 1.00000
5/12/77 12/133C- /2 0.99960 0.99700 1.00000
9/12/77 12/ 1825/3 0.99813 2.59841 1.03000
5/13/77 13/3900/1 0.99810 C.99500 1.00003
9/13/77 13/1435/2 0.99950 0.55790 1.00.000
9/13/77. 13/1855/3 0.99950 0.99860 1.00000
5/14/77 14/1904/1 0.99960 0.99690 1.00000
0/14/77 14/1133/2 0.59803 C.99590 1.03030
9/14/77 14/2238/3 0.95920 0.99730 1.00000
5/15/77 15/2238/1 0.99923 C.99730 1.10000

15/~~325/2 0.95680 0.99780 1.00000
5/15/77 15/(16.57/3 0.99990 C.95690 1.00000
5/15/77 15/2235/4 1.0)360 C.99810 1.00000
5/16/77 16/2235/1 i.0000C 0,99800 1.00000
9/16/77 1A11300/2 0.99960 C.59690 1.OCQO)
9/16/77 iL/141C’/3 6.99900 0.99560 i .C0000
5/16/77 1t/~~736/4 0.9995~ a 0.49770 1.00000

GRID ICEr ~T 1FL CA T I0N S

* RW 15—33
B R~ 1—ic
C T W A
D GAIE /APRN
E XT ~ S TO A.
F T W O
& T4~~C
H A P RON CA -

I T W D
J 1W !
K T W E
1. *PPN yANG
H
N TW PIEW
P XT b—GA MU
R TW — RW 1 O
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Nfl C. YA NG , SNGIN.- CRING CO NS IJL ISNT NO TI 18

BUR I INO TC N IN T EIsNA T I C N4 L  AI NPO RT — FAA NE w E N G L A N D  R~~~I0N

T E SI  I C E N T I F I C A T I O N S

TEST LO CATION T IM O CODE TEMP CSM(w) LCAD/RAO. ?FLPAV DRAINAGE
NC. 114 OF FSCT DEOF 6.3

1—0 4001’. 5 412 15/0057/1 50.7 6080. 3.0/ 9.0 13/CC7 NORM
2—0 48u2.5 112 15/0125/1 6.080. 3.6/ 9.0 13/CC7 NORM
3-0 4004.5 8.12 15/C142/1 1600. 3.0/ 9.0 2/4C2 NORM
4—0 ACC j.5 L12 15/C154/1 1760. 3.0/ 9.0 2/402 NORM
5—0 ACi’8.5 412 15/0212/1 1360. 3.C/ 9.0 2/AC2 NORM
6—C ~O10 .5 112 15/0233/1 1280. 3.0/ 9.0 2/AC2 NORM
7—0 4012.5 k12 15/0245/1 1280. 3.0/ 9.fl 2/AC2 NORM
8—8 4315.0 LIZ t 5 / t 135012  1320. 3 .0 /  9.0 2 /402 NORM
8—1 A CI5.0 LOb 15/0400/2 1240. 3.0/ 9.0 2/AC2 NO RM
8— 2 1015.0 L16 i5/C3c1/2 1233. 3.2/ 9.0 2/412 NORM
8—3 -1015.0 13C 15/0317/1 1200. 3.0/ 9 ,0 2/AC2 NORM
8—4 6( 15.2 L5C 15 /0306/1  1325. 3 .C/  9.0 2/ AC2  NORM
8— 5 4015.0 ilr 15/0251/1 47.8 1040. 3.3/ 9.0 2/AC2 NORM
8—b 1C15.C 13’. 15/o019/i 580. 1.5/15. 0 0/SUB N3.~M
9—0 4017.5 R12 15/0434/2 1200. 3.0/ 9.0 2/AC2 NORM
10—0 4C:o.O 112 15/0444/2 1440. 3.0/ 9.0 2/AC2 NORM
11—0 402’.0 412 1 5 /2 4 2 2/ 2  44.4 1620. 3.6/ 9.0 2/AC2 NORM
12—0 A02t.C 112 15/0507/2 1400. 3.0/ 9.0 2/AC2 NORM
13— 0 4029.0 412 15/0523/2 1528. 3.0/ 9.’) 2/AC2 NORM
14—C .1032.0 Li Z 15/’)535/2 1760. 3.0/ 9.0 2/4C2 NORM
15—0 AC35.0 8.12 15/0600/2 1230. 3.0/ 5.0 2/402 NORM
16— -) 4037.5 112 15/C620/2 1220. 3.C/ 5.0 2/402 NORM
17—C AC’,O.O R12 15/0634/2 15o0, 3.0/ 9.0 2/AC2 NORM
18—i) -~C42.5 LiZ 15/0644/2 1440. ~.C/ 9.0 2/4C2 NORM
19—0 4C45.5 8.12 15/0655/2 46.4 1446. 3.0/ 9.0 2/402 N3P.M
20—0 A641- .5 1J2 16/02~ 2/1 136.0. 3.0/ 9.1) 2f4C2 NORM
21—u 40.51.5 ~-1 2 16/224211 1486. 3.0/ 9.0 2/AC2 NORM
22— C A C 5 ’ ..5  112 16/0213/1 1440. 3.0/ 9.0 2/AC2 NORM
23—t -1057.5 8.12 i6/C~ 20/1 1230. 3,5/ 0.0 2/4C2 NORM
24—0 A(o~’.5 112 16/0211/1 1520. 3.0/ 9.0 2/AC 2 NORM

— 25— 6 4(63.5 ~12 16/0153/1 1440. 3.01 9.0 2/AC2 NORM
25—1 40.3.5 R2~ 16/0201/1 53.4 1280. 3.0/ 9.0 2/4C2 NORM
25—2 4(03.5 7 iP -  16/0144/1 136.0. 3.0/ 5.0 2/AC2 NORM
25—3 A C~ 3.5 8.33 15/0136/1 1520. 3.C/ 5.0 2/ACZ NORM
25—4 4063.5 450 16/0127/1 1440. 3.0/ 9.0 2/AC2 NORM
25—5 426.3.5 8.70 16/0119/1 1440. 3.0/ 9.0 2/#C2 NORM
.5—6 4603.5 432 14/231713 640. 1.5/15.0 7/SUB NORM
26— C 4065.5 112 16/62(8/1 152~~. 3.0/ 5,0 2/4C2 NORM
27—3 A2o7.5 8.12 16/0C55/1 1363. 3.0/ 9.0 2/AC2 NORM
28—C ACOO .5 122 16/0C’SC/l. 1280. 3.0/ 9.0 1/101 NORM
29—C) AC71.5 412 16/0842/1 1206. 3.0/ 5.3 1/AC1 NORM
36—C 4C73.5 112 1b/0’)3.~~ i 1160. 3.0/ 9.0 1/4C1 NORM
31—C 4075.5 412 16/0o24/1 1000. 3.0/ 9.0 1/AC1 NORM
22— 0 4217.5 112 16/0015/i 54.6 5440. 3.0/ 9.0 13/CC7 NORM
33—0 AC7S.5 R12 15/2355/4 5840. 3.0/ 5.0 13/CC7 NORM

- 
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HAl C. YANG . I;4064 P40 CONSULTANT OFPLUT 1

8URLU%GTCI~ JNTkRNATLONAL AIRPORT — FAA NEW ENGLAND REGION

i /F,  iN/LB
. .... . . ... ....... ...... ..S....  . . ..... . . . TEST NO. CODE. 894108. .
2.15 • . 

.

2.10 • A000.5R12 1 179537. .
2.05 • 40.02.5112 ‘ 179554. •2.00 • 4004.5R12 • 40747. •1.95 • AC”6.5112 , 45077. .
1,90 • •ACij8 .5R12 / 35647. .
1.85 . .
1.80 . .
1.75 ,

1.70 . -

1.65 • / .1.60 . .
1.55 .
1.50 . . I-
1.45 • p .1.40 • / .
1.35 • • .
1.30 . .
1.25 . -

1.20 .
1.15 • / •- .  1.12 . .1.05 ,
1.00 • ,, 

•0.95 • / 
•u.9Q . • •0.85 • I..

0.80 .
0.75
0.70 . . # I / F  

•0.65 • I/I / / / / - 
.0,60 , •• •+• + / / ,( I,

0.55 . . • + + + +  • .
0.50 . •1  ~~~ / I
0.45 . , , , , , / +
0.40 . , , I . I ,0.35 • I. / .0,30 • ~ I I.
0.25 • ue’ ~0,20 .
0.15 • tI IU P. • P.
0.10 • I e r e t  I I I. 1. L
0.05 • - - 1

1.3. 20. 30, 41. 50. 63.
•••

HSTEPR 1,00/. FREQUENCY, NZ
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NA ! C. YANG, EN1~IN~ r RING CONSULTANT NOT2

8UMLIM,1(N 1I~T0R~~ 1lCN4L AIRP ORT — FAA Nä W ENGLAND REGION

PUMNAY 1c._33/PRf)F 116

1CC.’~T1C N E—VAL A REA— E E’i!N~ 4000. ES7SP= 3000.!.

• • 179545, •
ACOO.5412 179537.
4502.5112 175554.

• . 34685. . .
AC”4.5412 40747. X •
A5~ &.5L12 45877. X *
4116.58.12 35647. X*
4010.5112 36555.
M12.5412 37028.
4015.0112 36383.
4i17.5R12 34638. 1
4c- 2O.0112 45722. X *
A~ 23.)412 4C76~~. X *
A’~25.~-L~ 2 36222.
A ( 2 ’~.sI 4 i 2  38’)75 .  X*
4(132 .0112 43186. X *
4125.38.12 39049. X *
t.-~37.iL12 35686. x *
AC4O.0P12 40375. X S
AC’.2.5L1? 4(217. K S -

4C45?5R12 4(525. X *
4048.5112 32439. *X •
Ai5l .58.12 ~6839. X*
4054.5112 41C83. X *
A~ 51.~~R12 29202. * X
AC60 .5L~ 2 43432. X * •

A063.5R~2 38597. X * •
4~ L5.iL12 37982.
4067.5412 34538. 1 •

27745. . .
.~.06).5L12 32501. X *

4171.5412 28792. 1
4073.5112 25575. XS
1tC75 .5P12 27430. 1

• • 165585. . .
4077.5112 i71542 .
A’~79.5R12 165585.
••~~ • • • • • • • •s • e • • • • • • • • • • • • • . . . . . .. .. . . . . . . .S S. . . . . . • . • . .S . S•
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NA ! C. YANG, ENGIN~ ’!P.ING CONSULTANT PRDICT

i~UKLIN-J TC~ I N T E R N A T I O N A l. AI RPORT — FAA NEW ENGLAND REGION

D I C T I O N A R IES

AAN C IVA L~~NT 1340 P~ P~ T iTI CN5 (F tLL AIRCRA FT — OEF1~ CTICN C RITERIA
AAK S COOl V -A LEN T L - ~0 P~ T1TIU-~S C F ALL A I R C R A F T  — STRESS C R I T E R I A
AC /.SPH4LT P~ V~~4E NT
AC/AC .~S PI l L L T  ~~~~S L A Y  0~ E X i ST ft~G A SP~)ALT PA VEMENT
AC/CC A~~PH’L~ cv:RLAY cN EXI ST ING CCNC R~ TF PA V EM ENT
AC/C IA A~ P9.~LT C V RLA Y CN CLrICR :T5 PAVLMENT
AC/PA y A Se~I s~ LT CICRLAY
ACC ASP!I~ L~ PAvEt•I NT ~ lT H CT B
ACE FAA 1E ’TOAL RIGION
A C STR ACTUAL ~CRKlNG TFNS!L~ STRESS
A Ol 3 IN. ‘ XA C
4(2 6 IN. ~XA C
4(3 9 IN. ~XAC4(4 12 D. EXAC
4(5 16 IN. ~XA C
AC6 23 IN. CX40
ACM ~VFR40 C~~ILY ~CV~~ E NT
ACTMA P : A~~ S1~~ C~~ LY Gv~~-~2;~7 PR6P4R~ C. BY AI RPORT OPERATOR
4C~ AT 4 AV E 8.A ’.,E CMX L V fr3vLM~~ T PFSPA F.ED BY ATA
AC~ FA~ tV E$.AG~ C~ !1Y VE”E~ T PF .~ P~ 8.ED BY FAA
AC ).ISUG ~V .RAG C~.!LY MO~ LM.NT SUGGESTED FOR PAVEMEN T DESIGN
A~ A FAA lAST ~~~ RECIC~1
AELJ FAA EURCP~2AN KEGION
AGt~S AGC .cEGAT E B6S~i C9URSE, P—206 TU P—214, P—217
40.1 FAA CF. /T LAK~ S hEGICN
41413 .~~Nu AT. I~~T€8.CST RA T JF. BOND
AI F AIR C .~.’FT LOL3 FACTER
4I”C #-thUAL ‘ -~T ’ ~A NC2 C O ST,  $/S.Y.
A Pi. ~LLiR.~LL~.T L # L  REPETI T ION S (F INE TYPE CF AIRCRAFT — C!FLCCT1C~A NOA ~NT!CIPAT 0 SC4vIC~ LIFE IN 1041) REPST.IT IONS — DEFLECTION ORITERIA
ANE FAt- I E~. E~ GLAN C I.EGIOIJ
ANS ~ .UIV,iLE NT ICAC SEPSTITIGNS CF ONE TYP F CF AIRCRAFT — STRESS CRITERIA
AI’ . ~ L A N04T P~~FST 4 :GIO N
APX T..t.~ vF 4SC 0IR!CTiC~ P~ LBA CILI Tv DIST RIBUTION OF WHEEL LC~ O
AP Y Lc.NGl TUCI r .~ L )IR~ C T ! C~ PROt3A BILI TY DISTRIBUTIDN OF L?NDIN~ IM PACT
AbCC 41NU41 8.AIE ~‘f CASN DISCOUNT
A8.F4— ME 4r4 VA1U ~ MINUS oN~ STANDARC DEVIAT ICK CF A GROUP OF 6—VALUE
AR? ’ FAA ROCKY U~ITAI)~ RE~ 1ON
*585 ASFI - IALT EA SE CCURS3, P—201
450CC RATE JF Lr .,~U4L CAL.~.CI r~~ C F CC t~ST RUCT ION COSTAS CII  CO ST ~F A S?~ A1T Cli, CAF LCAC P R  TC~ASCMC RLT CF .~~~UAt ~5 C A L~ T ION CF MAIN TENANCE NEED
ASC FAA s(:uT I C r.FGICN
ASTB AS KIIALT Tk~ 4T~ C BAS . P—21~,, P—216
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NAl C. YANG , ~N G I N ~~ RI~lG CONSULTANT PROICT

BLIRLIN TC-N INTERNAT 1C .NAL AIRPORT — FAA NEW ENGLAND REGION

OICTIONA RIES

• AS T O P AS FIIA LT 1~~P CCt1 RS~~ P—4e 1, P—408
*5w Ft.A ~c-uTI’,:ST REGlON
LYC A RPLR1 T.~A FFI C CISTRI 3UTION
AIDAPO AIR PCRT TRAFFIC CI SI PIDUT ION PREPARED BY A!RP3RT OPERATOR
ATCSLIG A1RP (’~ T T S A FF IC C I S T R !~ uTIQN SUOGESTED FOR PAVEMENT DESIGN
ATM AI RCRAFI TRA FF IC MCVE1~N TS -
AwE FAA ~~5T5kN R’ GICN
A 1,A2 CCE F FI C IE -~TS OF TRANSFER FUNCTION ITRANSVER SE TO LONG. DEFLECTION)
O CENTER L INE
CA L IB TI)~ (AL1PRAT IL’N IOE~.TIFICATICN NUMBER
CC CLNC 4..T~ ?AVE IENT
CE/ AC CONCR.:Ta ~3V(SLA Y UN ~X ISTlNO ASPHALT PAVEMENT
CC/~..C CCNC R:T: .IV RLAY ON ~X ISTING C0NCI~ETE PAVEMENT
C C / P A y  COF~C~~. T ~ OVeRLAY
CCA CCNC F.~ TL PAVEMENT WITH 4085
CCL FcLiEt ~ LC 4N CONCRETE BASE PAVEMENT8
CC2 10 IN. EXP C
CC3 12 IN. !~XPC
CC’. 14 IN. FX2C
CC5 iS I~~. EXPC
CC6 16 fl. EXPCL CC ? 17 IN. FXPC -

C -C CCMPUTCO :~ r,INr’iR1NG 34114
CLH.t SA T E ~~ CO~’MOI4 LABOR P P .  HOUR
CCAGT CO ST ~F CO~ RS! AGGR~ G~ TE PER TON(CB EN c:ST U I.EF IT PROGRAM
CC VAR C cEF FIC I~~~T OF VA RIANC E — MATERIAL STR ENGTH

P—304 
-

DC C4EFF. CF C(~N T A C T  R I G I D I T Y
DEF/DI PAVCM:~ T F UNCTION GC-v~~ u~~D BY SUR FAC E C~ RLECTION AND AI RCRAFT VI BRATION
DEF/wZ PAV~ MELT FUNCITON GLV~ .U~W BY SURFAC E CEFLECTION
DI DY IL4P~IC INC%.~MFNT CF A iRCRAFT VIBRATION AT PAVEMENT—WHE EL INTERFACE
CRY OIlY BASE
OSMI W) CYNAMI C STIFFNESS MCDJLUS DEFINED BY WES
OSMI L) F( 1 l/ L ( 1)  A T FIRST R SJNANCE
01,02 COEF FICIeNTS CF TRAUSF:R FUNCTION ULA ~ TIC TO CUMULATIVE DEFORMATION )03 CCEP FICIE .~T 32 AT [NIT L~.L STAGO CF TRANS V RSS DEFORMAT ION FOR PFL STUDY
6—SUP 6—VALU E c~F PAVEMENT SUPPCP.T (SUBORADS OR EXISTING PAVE~ 2N T J
ENC ENO PERT IT. OF RJN~~ Y U LANCI NG ROLL
5P AV ~— VAL LJ~ C.~ ..XI ST IIG PAVEMENT
CPw CPE~ 1TP!C ~M PTY hOIGHT OF AI RCRAFT
FSu 1~ ‘-— V~ 1U3 Cl: sut1cRAo~
.Sw EQLiV.~L C N T  SI P~GLE WH ..~ L LCAC

I.
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N AI C. YANu , EHGIF ~L SliG CONSULTANT PROICT

1%URLI I~.GTC-N INTERNA TIONAL A IRPORT — FAA NEw ENGLAND REGION

DICTIONA R IES

ES~~ O.~U!V .~LENT SINGLE WH~~ L LCAD
E VAL UE MCCULUS OF ELASTICITY ..~F R SP ONSE S Y S T E M IN NOT PROGRAM
EV AL ?‘U~ I JLJ S OF ELA STIC ITY JF RESPnNSE SYSTEM IN NOT PROGRAM
EXA C CV CXIST X ~’K A~ PHAI T OVERLAY
rXAC FX ISTI RG ~SP.1ALT LAYOR
X~ SA EX IS1IR.. RAS.~ OF ASPHA LT PAVEMENT

t-X3SC rXIS1ING 3~ SO C F CCNCP.ETE P&VEME NT
OXPC V ~X 1ST I~’XG PUSTLA ~ E F.EME~IT CC~J CP ET E OVERLAY
EXPC EXISTING PIRTIANC C~~ E~ T C3N C R 6 T~ LA Y ER
Fl I) FCRC INC. F~J l C T t ~~1 • O~ U.~LE M-;PLI TUDE IN P3UNOS
F ACTC R INFIUF!sC ¶ IACT C~ C F AL L AI RCRAFT WHEEL S

F’J R (AST OF ~IRC kAF7 M3V MCNT

~Afr*2 0~ Lk3LE V2LJI~E CF FAM FOR PAV F-~EUT DESIGNFL?’/2 ~~~ hA L F  V C L JME CF FAM FGF PAVEMEN T DESIGN
FA ’A P F~~RCCA ST 3F 4IFC~ 4FI ~‘OVLME ~.T PFE’LSE.) BY AIRPO RT DPERATOR •
FA ~~~T~ F C P ~ CAS T JF AIRCF .?.F~ -lJ~’~~~~~NT PRCPARED BY AIR TRANSPORT ASSOCIATION
FA~ SUG F~~r~ C A 5 T  O F A I R C I~~FT MoVaM~ r..T SUGGàSTEC FOR PAVOMENT DESIGN
F.~TIST CCE F FI’IPVI OF F~ TI ’lJ~ ST’~E SS (LOG CYCLE )
FIAGT CCST CF FI~~ AGGi -~O G A T  l~~F TON
r~’r~ ‘~ATur .AL F-~~~JE NLv OF AI RCRA FT GEA.~ SUPPORT ON PAVEMENTG C L S  G~ N 1 -~&L ~-~JI L IERI J ? ’ LAYrR 3YSTEM PROGR AM
H (I) FRF~ U~~-.CY OF F~~~CING Fu t :CTICN IN HZ AT ITH TEST
1-1(1) -4(1 ) AT F SST R~ S6NANC ~~, HL
HLB T CCS T CF HVOR A T EO L t M~ . BUL K PFR TON
HP hCLDI?~G P,.D
HST~~’ F~~ ’~1J~ NC Y SCALIE CF FRE~ U~ NC Y RrSPCNSE PL T,L (I)/F(I) VS HII )
HST R S ST R ESS A T C~~ I G~ L4YE~. CF PA~ E MEN T ~ODEL FRO M GELS
ICC I NITIAL C J.ST RUCT IC . C .ST CF TCTA L FAV EM ~ NT, $/S.Y.
ILS I t T i ~JM~ NT ~~~DI?~G SYSIEM
I.\FI SF~~I— l ;~F I UT c  THICKNESS (F SUPPORT LAY ER OF P~VEMENT MODEL
IN PUT SL~ A .~RY CF AL L INPOT PARAI1~ TER S
Iw F AT CIST OF r43IJSTRY WASTE FINE I~GGREGAT E PER TON
K EEL C CN T~ S SHIP OF RJN~~ Y Cs TAX IwAY
L LE FT OF C~~1T~ R L I N E
L E B~ COST CF CC ISTRCCTI ON LUMBER PER BOARD MEASURE
LC/PAV LCF CV RLAY
LCF Llt’E—CEME~ T—FL YA Sh PAVEMENT
LCF/ AC LCF CV ERL~ Y ON EXISTING ASPHALT PAVEMENT
LC F/CC LCF CVER LAY O~! EX IST PI ; CC’~CR O T E PAVE M ENT
LCFA LCF— A MIX w IT h NATU RAL AGGREGATE
LC FB LC F—~ MIX wITH NAT Us~A~. AGG REGATE
LCFC ICE—C MIX i’ IT H NATU?AL AGGR~ CATE
LCFS A LCF S—A MIX ~‘sIT H INDUZTP. V nASTE AGGREGATE
LCFSB LCFS— B M IX ITH iNDUSTRY ~s.S1E AGSIRE~ AT E
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N.’I C. YAPG . CINCERING CONSULTANT PROICT

BURLINGTON INTERN ATIO NAL AIRPORT — FAA NEW ENGLAND REGION

O l d  I O N ARL E S

LCFSC LCFS—C MIX wITH INDUSTRY %IASTF~ AGGREGATELCFS LCF W ITH I’ IDJSTRY ..AST E .13 PAVEM E NT AGGR EGATE
LIGHTS IN PAV~ M N T  LIGHT I NG SYSTEM
LCC L O C A TI ON
L PW LLNDI ~~G ROLL WEIGHT
LISUB LI?’E TRI ATED SUBGRAOE, P—155
MID - MIC PORTI ON OF F.JNW~Y OR TA X IW AY
MLG MAI N LAk’)!e~G GEAR LOAD CF A IPCRA FT
MLRW MAX. LAt .CI?~C ~LIGh4 T O F A IRCRAFT
MCD M ILi Z~ TAO P; AND OEMCA LLL ZA TICN COST OF MATERIAL PROCESSING FACILITIES
KCD (N) M’C FOR PflRNAL SIZE CF RUMnAY AND TAXI WAY CONSTRUCTiON
MOO(S) ??CC EqS SMIL L SI2 OF CONSTRICTiON P~OG~ AM
MTOW ~4AX. ~~~ ~--Oi F A.~~iGilT .)F Aj!’.CRAFT
MU.FPRT SUMMA RY CF F..~ STREScCS ~ -~3 £~ FLECTICIXS FROM GEL S
MWPPKT SUMMA RY CF PFL STROSS~ S A ND C FLECTION S FRCM GELS
M~ PRT SUMMARY CF PAV E,4ZNT DESIGL 1~~IC KN SSES FROM GELS
NEL M3TU ~ !TY CC R V E’.’J E NCN’ , ~j MO ER OF Y EA RS
NOT •iO.~DE~ TF-JC! !Vc T S T  PR-)GRA 1
NOT tIC-NGESIRL CTIVE TIST
N C R M NOR M A L  A I R P O R T  N A V I G A T I O N  SIGNS
NCP M NCPMLL GRY CP RATICN
N SL~ E FU!OTIVE FUMCTIONA L (SEI1V IO.E ) LI~ F CF PAV~ M~ NT, NUMBER OF YEARS
HNIIECO .~UM13~ R OF RIG WHEiLG P~ R Ai~~CP.A~ T
0C1 4 IN. EXACQV ON 8 IN. !XPC
CC2 4 ZN. XA C V -ON iG IN. ~XPC
UC3 4 IN. EXAC (’V OK 12 XN . OXPC
CC’. i- IN. EXAC~JV CN lii IN. EXPC
OCS 6 IN. EX ACOV ON 12 IN. EXPC
0C6 6 IN. ~XPCOV ON 10 IN. XPC
(C7  6 IN. CXPCJV UN 12 IN. EXPC
DEW O PERA TILNA L EI PTY WEIGHT CF AIRCRAFT -

CVSF KL DV~ PSTRFCS FACTOR FCR KEOL CR CTH R UNC FINCC AREA
CVSF SD OV~ R ST RCSS FA CT M FOR SID E S
PAV EXISTING PAVEMENT
PAVOES PAVE MENT DCSICN PROGRAM
PCBT COST CF PO.1TL A NO C6 MEN T , BULK PER TON
PCC PORTLAND CEME NT CONCSETC, P— EO1
PCCR INFOPC !D P~ PTLANC CEMENT CCNCRETE, P—501, P—61O
PCV PREScNT C~ SlI VAL UE OF TOTAL PAVEMENT DURING SERVICE LIFE , $/S.Y.
PFL PFS~5E,~T FJ:ICTICNAI. L IFE IN YEARS OF AIRCRAFT MUVEMENT (ANDA~ AANO)
PFLPAV EX IS1ING PAVF:IFNT FUR PEL ANALYSIS
PFLPAV EXISTING PAVEMENT
PLE BOARCIPIG FACTOR
PCZBT COST CF POZZOLAN OR FLYASH, BULK PER TON

p.
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NAI C. YANG . ENG IN EFR1N G CONSULTANT PRDICT

D&JNLIN..T (N INTERNATI ONAL AIRPORT — FAA NEW ENGLAND REGION

OICTIO NARIES

P R O I C T  ~US~1J~KY CF ALL CICTIONA PIES
PSI TI RE PRESSuR E
P RICH I C~ C~ NTER LINE
RA CIUS RACIU S CF CONTACT AR~ .\ OF A iRCRAFT MLG WH CL
NANGE CI STAF ~CE R4I JG B CF A I RC~ A FT (S~-ORT ,M D I U M ,LONG)
ROF R ANGE FACTOR
F IC - R~ tLI 0 L E~ t. C~ NC f.CT CRPWT ~~MP b5IG I ~T OF A I N C OA FT
RSWL B CCST IF F ,~IN FcsCIMG STCC-L (W IRE M 5II) PER POUND
NW RUNWAY
SCIC 51CC FACTJ R FOR UN IFORM PAVEMENT CROSS—SECT ION
SEF -V Y~ CCSIL ~J ~O,~~1 ICNAL( Si~~~ICE) Li FE iN YEARS
SI-ST CCST CF SCL~ CT~ J FILL SA ND PER TCN
SILr SIN STR PS ~F RUNWAY JR TAX IwAY
S I G M A ~1CRl1 CN1A L ST~~ESS IN P4V è~~ N T CO M PONENT
S IGHAT I-4CRI Z~~~TAO TEN~~IL~ ST~~ S~ I N PAV~~1ERT COMPONENTSLE UR RATE C-F S ILLEC C~ U IP M Ni O PERATO R PER HOUR
SSBS S~ LLCT.C SUB—CASE, P—154
STR/MT PAVE !’~ NT Ful~C T I~~N GOvERNED BY ~r)RKING STRESS AND MAINTENANCE NEEDS
STRESS CL - N V t i~S I L ~ FACTOR E—VALUE TO TENSILE STRESS
SIB SL bGf :.J~ SUPPORT
SUPL STATIC SURFACE CEFL~CTILN AS rOMPUTED BY NOT PROGRAM
TO TCLC I4 CLWN AR EA
TCrn TCUC I+ 00RI R IGHT
TM TZRMII;AL
TOw TA KE—OFF ~E I C HT
TW EAX I WAY
UL STR U LTJMfl T C SA FE TENSI LE STRESS
V C L  V L O ( I T ~ O~ AIRC RAFT :.~UIV .1L1:NT Tg FUL L STATIC LOAD WITHDJT WING LIFT
V I S U A L V I S U A L L A ~ C l N G  SYSTE N -

w#PC V h~~lGUTFD A VE RAG E OF PRES~ I.T CASH VALUE
WET ~ET HAS E , -JCCAS ICNA LLY PONDEC
WG T W!1G4-T LF MLG PER TiRE
WCS TR SAFE R C I ~ KING TFNSILC STRESS
WZ SUR FA CE C~ FIECTICN CF PAVEMENT

~ZERC w Z AT X = ~~ , Y 0
X FAX DISTANCE 3ETWEEN CUTORMOST Wh E E LS
XNZ TCAN SVOFSS WHEEL SPAC ING OF TH~ LANOINç GEAR
XTW CF.CS S TAX I WAY
LIT ) DYNAMIC ROSPONSE CF SUB Or PAy [N INCH AT ITH TEST
1(N) DYNAMIC P:sp-2NSE IT CUT—OFF HIGH FR~ QuCNCY TESTL C E F  SU RF A CE E~ FL C1IL.~ CF PAVt MEt~T MODEL FROM GELS
>5.CO ANDA/ .AAND>5.
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I%ECICt4AL COST Vb’LUES-
REGI O NA L C O ST VA LUES
TYPE FAC ILITY FA CIL ITY FACILITY FACILITY FACILITY
MAN CwI TH CCCC-1 CC~ E2 RW TI. HP
DI TI. HP

RI. T W HP
A IRCRAFT CCCF MT3W MLRW CEW RANGE
lOw AIR C S~ FT TAKE— L FF WEIGHTS
TC I.  A IF C R AFT TAs.E —C F1 WEIGHTS -
FINA NC E A I R O  - IRC~~ ASCCC ASCMC NBL NSLP
F OR ECAST A CM ATD
MF L C I
CCSI~ N AI RCR AF T WE IGHT
C L A S S CCDE rVS FKL -DVSFSD STRESS FAu ST COVAR Al
LAV c-R CODE EV ALUE PCISSCN MOD(S) MCDIN)
LAY R PCCT FIAGT COAGT ASCLT HLBT POZBT SFST
PAVO4 ENT OCOC L4Y~ P. T HICKIOSS EVALUE POISSON
ITERATE PtV~~ ENT LAY~ R HMIN HPAX HSTEP
t.rb PAV EMEM T ESIPB GRIC EVALUES
CV IP.LA Y P V EN~ NT F. PDV ~R ID  EVAt UES
PAV(”CNT RJMC R KEEL SIDE
I-FLFA V CCOE LA YER THICK .IESS EVALUE
PFLP AV ESUJ (FIG EVA LC S
PFLF AV CLASS LAYER FCR STR/MT
Cit 5$ PFLPAV FCF. AN~.fA N S
CLASS P E ~’.SNT PFL I’AV FDR _ AtlD/At S

~?V:WENT PFLPAV CLASS LAY:R FOR STR/MT
FA CILITY ANC STAT IO N I)~ N T I F I C A T I C N S
ST ATISTIC A LLY PR~C S S ~ O NOT GRCUP DATA
CDFR AT ICNAL AI!~CR A FT W E I G HTS -

• AC~ .~C~ SUG AV E~ AGE DAILY MLJ VE H NTS I SUGGEST ED
AT O 4 T(-SUG £ iR . ’~ hT TRAFFIC DISTR IBUTION, SUGGESTED
RcGICNAL COST VALUES
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P R I NT INPUT

USF R H. TOMIT A
JCECCDL BTV—AN E
JOB 3LRLINGTCN INTERNATIO NAL AI R-PORT — FAA NEW ENGLAND REGION
RU N NCT3

PEt.
RUN PAVOE S
P~- I NT CICT ICNA P.Y
P R I N T I N PUT
F A CILITY AN t STAT IC” I )cI .TIFJC AIIIN5
FACILITY C000 S1-~—F~ LM STA—TO
I RI. 15—3 2 0’..J .O 080.0
2 RI. 1—19 016.0 052.0
3 TI. A 016.0 051.0

G-ATE/LPrN 026.0 035.0
5 XIR S TO A oOO.O 000.0
6 TI. 0 00l ’.O 009.0
7 TI. C (00.0 022.0
8 ARSON GA u(.~.U 015.0
9 TI. C ~O’ .0 925.0
10 TI. F 001 .0 CO6.O
11 TI. F ~.L.C 049.0
12 AR RN VANG 040.0 o63.O

• 13 R~ 1—lS XT fl~~ )~~l~ 016.3
14 II. NER 2C-’ .r 027.0
15 X 1W—G A t~J 000.0 010.0
16 TI. — RN19 ~~~~~ C18.)
**
ST A T I S T I C A L L Y P RU C E S S O D  NOT GROUP DATA
FACILIT Y STA—FRC ?- SIA—TO SUML LVALUE DRAI N AG E TEMP. PFLPAV
1 000.C 003.0 179545. NCRM 13/CC?

002.1 069.0 34885. NORM 2 /AC2
069.0 076.5 27745. NU~4 1 /AC1

303.0 1Y5589, NCRM 13/CC?
2 P1C.0 C52.~. 32267. NCRM 1 /AC1
3 O1L.0 I 51.0 29191. NCRM 1 /AC1
4 ZA.C 025.) 2172b. NCRN 1 /AC1
5 OoC.L 0OJ.O 22234. NCRM 1 /ACI
6 )(4. .C C0 .O 32323. NCRM 1 /ACL
7 000.0 022.0 34350. NCRM I /AC I
8 CCA.O 015.0 52994. N CRM 14/CCI
9 .ACu.D 025.0 31625. N ORM 1 /AC1
10 001.0 006.0 26376. NCRM 1 /ACI
11 OC1.C ~49.Q 36029. NCRM I /ACI
12 C48.O 063.0 24670. NORM I /ACI
13 ( (0 .0  016.0 10667. NORM 0 FSJB
14 t’C( .0 037.0 1C395. NCRM 3 /508
15 CCO.C t,1U.U 1(381. NCRM 3 /SUB
16 03G.D 018.0 10227. NORM ~) FSUB

**
O PERATI ONAL AI RCRAFT WEIGHT S
AI RCRA FT CEDE F N4GE LCAO I~A CT 0K
I 0747
2 0Cm /3D
3 0(10/10
4 LIC.11
S OCC (8707) MCDIiJ-1
6 8720
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7 B727— 2~0 MEDIU M
8 0727— 100 MEDIUM
9 (15(8737) 44COIUM
AC F2? M EDIUM
11 OCX—ZOO
12 8757
13 8767—200
14 630384
15 CC~’1CORD€S.
ACM AC ISUG 4V~RA G~ DAIL Y M3V~ M~ NTS , SUOGESTED

N~ M8~ W (F AII ~CRAFT V jV EM ~~lTS — P2* MONTH
Ai R CRAFT 1 971 1978 1983 1588 1993 1998
1
2
3
4
5 .1 .1 .2 .3 .4 .5
6
7 3. (P~ 6. 7. 9. -12.
8 0. 0. 0. 14. 16. 17.
9 18. 19. 20. 1C. 6. 4.
10 11. 10. 9. 11. 20. 22.
11
12

• 13
14
IS
S.
ATO ATOSUG AIRP CRT TRAFFIC DISTRiBUTION, SUGGESTED
FACIL ITY STA— MRCK STA— TO YEAR TCI.~ L R~Z T0W~
1 OCC’.O 02).O 1978 120. 100. 70.

1583 8’~. 100. 80.
020.0 053.0 1578 140. 100. 0.

1983 1 60. lCD. 0.
053.0 4 78.0 1978 4C. 103 . 30.

1983 24-. 103. 20.
2 316.0 C52 .C 1978 20. 20. 0.
3 016.0 O5L .( 1578 BC. 80. 0.
4 12f..O (‘05.0 1978 BC. b~. 0.
S CC’C.i) C03.C 1978 ZC. 20. 0.
6 OC .3 (‘09.0 1.978 2C. 20. 0.
7 •CC.O 022.0 1978 3C. 33. 0.
8 OLb.O C15 .O 1578 16. 10. 0.
9 )CC.C 025.0 1578 20. 20. 0.
10 ~(1.O 006.0 1578 10. 10. 0.
11 ~.C1.0 049.0 1978 40. 40. 0.
12 L)48.E 063.0 1978 2C. 20. 0.
13 006.0 016.0 1578 0. 0. 0.

1983 2C. 20. 10.
14 OCO ,O 037.0 1978 0. 0. 0.

1983 BC. 83. 0.
15 CCO.0 01-3.0 .1978 C. 0. 0.

1582 20. 20. 0.
lb 360.0 C18.0 1978 0. 0. 0.

1983 10. 10. 0.
.5
R E G I C P~AI. COST VALUES -

CLST CCCE DAT E AN E
S.

-
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PH.. r’kIS .NT FUR( TJC -~AL LIFE
F A C I L I I Y  SFh .VYR ~f-wI2 TI4 FOR CA ST
1 1 2 F AMSUG
2 1 2 FA-ISUG
3 1 1 F A M SUG
4 1 1 IAMSUG
5 1 1 fA~iSLJG
6 1 1 FAMSUG
7 1 1 FAMSUG
8 1 1 FAMSUG
9 1 1
lI) 1 1 FA M SUG
11 1 1 FA M SUG
12 1 1 FA M SUG
S.
P.1VC~ S PIVEI~E~ T D E S I G N
FtC ILITY SEP.VYS CANDWI DTH FCR’CAST
1 5 2 FA M SUG
1 20 2 FA M SUG
2 5 2 FAMSLJG
2 20 2 FA M SUG
3 5 1~ FAMSUG
3 20 1
4 5 1 FAMS IJG
4 20 1 F A M SUG
5 S 1. FAISUG
5 20 1 FA M SUG
6 5 1 FA MSUG
6 20 1 FAMSLIG
7 5 1 FAMSUG
7 2C 1 F A M S U G• 8 5 1 FA ~t5JG
8 20 1 FAISUG

5 1
9 20 1 FAM S’J G
10 5 1 FA 4SUG
10 20 1. FA MSUG
11 5 1 FA M SUG
11 20 1 F4MSUG
12 5 1 FAM$.jG
12 20 1 FAMSIJG
13 ZC 2 FA’ISUG
1.4 2C 1 .-AMSCJG

2C 1 FA MSUG
16 20 1 E A M SUG
5.
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NA I C. YANG. GI~ EERING CCNSULTANT NDT/3

BURLINGTCP. 1NTC8~IATI0 NAL AIRPORT — FAA NEW ENGLAND REGION

GEFA UL T SYSTE M FOR Pfl -

PFLPAv CCDC LAY2R THICKNESS CVALUE POISSON

1 Ad CXAC 3.0 140030. 0.24
EXBSA 6.0 5(000. 0.27
SUB 1NF I

2 *62 EXAC 6.0 140000. 0.24

• 
€XBS? 6.0 50000. 0.27
SUB I 1IFI 4 4’ ’

3 AC 3 EXAC 9.0 140u00. 0.24
EXBSA 6.0 50300. 0.27
SUB INFI

4 £64 EXAC 12.0 14t’~0O. 0.24rX BSA 6.0- 5(,L100. 0 .27
SUB t~~FI .44+

-5 ACS EXAC 16.0 14(030. 0.24
EXBSA 6.0 50000. (‘.2?
SUB INFI +4+ ’

6 ACB EXAC 20.0 140300. 0.24
EXBS A 6.0 50&))0. 0.27
SUB INFI

7 CCI FXPC 8.0 3000310. 0.13

~X8SC 8.3 3D’~’fl. 0.29
SUB INFI

• CC2 EXPC 10.0 33OO~00. 0.13
EXB SC 8.0 30030. 0.29
SUB I~’F I

S CC3 EX PC 12.0 3000000. 0.13
EXB SC 8.0 30000. 0.29
SUB INFI

10 CC4 EXPC 14.0 3~”C. 0.13
EX BSC 8.0 33300. 0.29
SUB INFI + + + +

11 CCS FXPC 15.v 20u0000. 0.13
8.0 3i.’000. 0.29

SUB INFI
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N*I C. YANG. E :GI- 1LCRI N~ CONS ULTANT NDT/3 2

BURIINCTCC . INT Rt.ATION4L A ISPORT — FAA NEW ONGLAND R~ G 1ON

D I F A L L I  SY STE M F O R PFL

PFIPA V COCE LAYER THICKNESS VAL UE POISSON

12 (Ct c XPC 1o.C~ 3 C ~ ’~3. 3.13
XB SC 6.9 30300. 0.29

- SUB I N F I  + 4 4 +

13 ((7 FX PC 17.0 3000000. 0.13
O X BS C - 8.0 3C-)C~ . 3.29
SUB INFI “4

14 OCI ~XACDV 4.0 16JC3~ . 3.23
t~XPC 8.0 300(000. 0.13
XBSC 8.0 30300. 0.29

SUB INFI + 4 + 4

1! OC2 r.XACCV 4.o lSfl)C. 0.23
FXPC 1C.(~ 3 100000. 0.13
ZXBSC 8.0 3th~OO . 0.29
SUB I N F I

16 CC! XA CCV 4.0 100100. 3.23
ZXPC 12.1 3100100. A .13
!XBSC 8.0 30000. 0.29
SUB I N F I  #4+ ’

17 CC6 EXACCV 6.0 I0i’030. 0.23
E~ PC 10.” 3~ 1~~’c’0. 0. 13

~XBSC 8.0 30fl”O. 0.29
SUB ~9F1 +4 +4

18 CC5 2X A CCV 6.0 180910. 0.23 -

EXPC 12.0 3-)D2900. 0.13
FXBSC 8.0 30C00. 0.29
SUB I~ F I

19 CCo !XPCCV 6.0 450CC’OO. 0.12

~XAC0V 1.0 18C )13. 0.23
áXPC 10.3 33000-00. C.13

~XBSC 6.0 30u00. 0.29
SUB IMFI

20 0C7 ~XPCCV 6.0 450(030. 0.12
OXA COV 1.0 1C03~~.. 0.23

~XPC 12.0 3000300. 0.13
P.o 20G00. 0.29

11.4- I ‘‘4’
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ERROR MESSAGES AND DIAGNOSTICS

Thi.’ Inpu t  goes through two stages:

I. Identification stage in which the input data group or control card
must be recognized . If it is not then an error message is printed.
All cards are printed and the error is temporarily ignored until the
next de].imitor ** is encountered. If a control card Is mispelled, the
next data group will be flagged in error yet the program will assume
as if the 1st card of a data group is in error.

2. Data verification in which the progtam prints a limited number of
self—explanatory error messages. FORTRAI4 will print messages if the
characters do not match the field, such as type of integer or float-
ing point. FORTR.AN will also print execution error messages, such as
mispunched, incorrect or missing data.

Error messages printed in the system log at the beginning of each
job listing can be referenced to the OS 360 Manual. These messages help
identify whether the program, JCL or hardware caused the error.

REFERENCES

1. Yang, Nai- C., DESIGN OF FUNCTIONAI.I PAVEMENTS, McGraw 1~ill BookCompany , New York, 1972.
2. Yang, Nal C., “Nondestructive Evaluation of Civil Airport Pavements”,

FAA—RD—76—83 , September, 1976.
3. Yang, Nal. C,,, “Nondestructive Evaluation of Airport Pavements, Vol. 1,

Program References”, FAA—RD—78—154 I, September 1979.
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AP?ENDIX 1. OS 360 JOB CONTROL CARDS FOR OPERATION AT TCG 
—

TCC OPERATION ON 15)1 360/65

The program set—ups consist of two primary procedures: PAVDES,
PRINT and one auxiliary procedure DELETE. These procedures may be
stored on a permanent data set and referenced through use of the PROCLIB DD
card, or Instream procedures on cards. The following deck snt—up deacr~bes
the use of instre.sm procedures ;
//JOBNAME JOB
Instream procedure or //PROCLIB DD
//EXEC. PAVDES ,JOBCODE- ’jobcode’ ,TThIE.PAVDES..15
I/PAVDES.INPITr DD *
Program control cards & data groups
1*
//EXEC PRINT ,JOBCODE— ’ jobcode’

Jobcode is normally 7 charac ters , 3 letter airport, n ash, and 3 letter
FAA regional code. To have the output going direc~iy to the printer
instead of a print file, deck should be:

/ /EXEC PAVDES ,JOBCODE— ’ BTV—ANE’ ,TIME.PAVDES’.15
//PAVDES.FTO6FOQ1 DD SYSOUT~A,DCB (RECFM~FA ,LRECL”l33,1~Ll(SIZE’-133)
//PAVDES.INPT.JT DD*
Program control cards & data groups
/*
/ /

The procedures assume the load module data set, DYLN, the default
input data set DYD S and the job print file (j obcode.PRINT ) wb i.cth are on a
single removable pack 1)00012. Several temporary data sets, as rs~uired ,
are allocated on any 2 available scratch packs. The tempc~rary data setsmay be placed on the single pack 1)00012, but the execution well clock time
will increase due to arm contention.

There is another procedure to delete existing print files from
D00’)12 if they are no longer needed . The foriiat for using it is es:
//EXEC DELETE
1/ 1) 1) 1 DD DSNANE~,j obcode.PRINT
Procedure consists of a utility program to be used to delete the file. It
can be used as a separate run or with the PAVDES procedure.
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Job Control Cards for Operation at TCC

/ / DF LET ~ P~~(,C
/ / X  FX EC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/ /Df lI Dr~ DJMMv ,1)IS ((M.P,DflET~~),U~.J1T=3 13O.
/ /  VOL~ 

2~.’ iV ~~T E. T a T N ..,SFQ~ f lOO0 1?~nfl OLJMMy .DIS~~~(OLP,OFI FTE ) ,UNTT 313O,VOL SE$~~r)OOO12
1/ PF~~P
//UPS P’~OC T P~T~~Y ES
//UP E X ’ C M~~ J~JS~ ).i~F ; 1 O X
/ /ST E P L T ~ JI’) nStIA DvLM .n1SP=Sr1k,U~11T=1330,
//  ~/O L= ( ~~P 1 V A T E , R ~~T A 1’4..,SFP PO00 12 )
/ / F T O IF(Ifll rp oc~~~ ’i~ =~~T
//FT O?FCtO) 11)
I / FT O ~~F~~I)’L [ ‘4~~ t .1”.1T~~SY~ D~~,
// AC~~~(C’S~L .(141)).”~C (PFCFM F~~,L CL RO,tiL~ SI7E~~~0O)
//FTOSF (IOI ~)fl ~I)~JA54

’=TC F
/ / F T O ~~~f l f l 1  (Ifl ~~~~~~~~~~~~~~~~~~~~~~~~~~

/ / Y f c 0”; SYS OI I T A
//N() 1)) )I~~MP..y

//ST DO ~U~~~Y.0 IS~~=S~ P,UNI T= 1330,VO L=SE~ =OOfl0 1~//Sfl f)D ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//  ~~~~~/ / PAV [) ES p~~r ,ç

1/ ~ x E C  Pc,M j F F Rp 1~~,~~ ’( TuN 1f ~
I / D P I  D’ .’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/ 1  ‘/OL~~

(
~~P IV a T F , R ET A T t ’ I,.,SFP4 ) O0012 )

/ /~~~VD F~- - X F C  PC~M=~i,’)C.~~ ’(,I QN = 2 9 0K
/ / S T c P LT B  M~ r’SsNA ME=nvt. M,r,1cp~ S .uJ 1T= 133o ,
//  ‘IOL=( T V A T E ,IeF T aPI ,.,SFP=fl000 12)
//FTII3FnOI pp fl JA =PVflS .t)TSP S1-4~?.Uf.IT 3i3fl,V(J( S1~~~0O00I2
/ / F T O 4 F O e 1  III, D~~NA’~~=T NPU T
,,FT0~~

F’(.In 1 PP ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1/ ~~ A C~~~

( CYL •(?.?))ePC’ (~~FCFM :F~~,L CL= P0,P4LKSI7F f400)
//F~TO~ Ffl0l Pr” DSNtM~~~~Jfl~ CoOF..~”-.’INT.D1cP= (.KEt~P).utIT=3330,

— / /  vOL SEP:f lf l r ’Ol?.
// SP4C (CyI.(4 ,4)).flCP ( C F M fPS,LpLCL=133,~jLI~S17E 1330)
//FT(~7F (io1 1~D N Ir~~cvc)~~,voL= PEF=*.rro~ F’ooI.
// ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/ / FT 0~ Ffl 0 I Pr) (.JNIT=sycr~A ,v~)L QEF=*.FTo5Foo1,
/ /  SPA C~~~

( vf • ( ? ,? )~~.0C (PFCFM=FM ,L~ ECL=~40 ,~~L?s S I7 E= RO0)
//F TOQFOOI PD UNIT (SYSPA,SFP= (STFPL I I3.FTOSFOO1 )),VOL= (PRIVATF,RETAIN ),
II SPAC~~~(C VL .(1,I)) ,flCP= (PECFM=VS~~,LREC,L=1?M4,l~LXSI7E~ 2572)/ / F T 1 OF O r I  PD UNIT=5YcflP~,vt’)L=~ EF=* .FT05FOO1,

* / /  A C (CVI. . ,ifl,flc =(PrCFM~ vc~~,LRECL=I?8~.,~~LKSIZE=2572)
//FT11Fl O1 f_ p UNTT=~~3’~fl.v0L=Sf’~ =O0Ofl1? ,
//  AC (CY1. (?,?)),flC~~= (PFCFM=f~~,L~~~CL=Ro,t1L rcsJ7E=8OO)/ / F T ’I?Fr o I rID (JN1T =syc rA ,v oL =Qt J~~*.FTo q Foo 1,
/ /  c PA C~~~( Cy I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~//Ffl3F(.flI PD IS ~4 IT=111O.VOL~~’- F~~=Dc~Of l ) 2.
/ /  SPA C~~~~( Cy (  .(?.?)),flC~~~(PFCF M F F ~,L CL RO.,~Lt\SI7E=f~OO )
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Job Control Cards (cort t’d)

//FT1~~
F’ ’ O I r~1) LjNjT~~Sy DA ,VQ [~~~t.F=* .FTO5FOO1 ,

/ 1 cPAC (~~v1 .(1.1)),flcR (LFCFM vs~~.LcEcL 17b4,~.4LXSI7~~~2s72)
//FTI~~F ’i OI 

r p  DIJ P.~MY
//FTI6F O I PP uNIT ycPfl,vOL= ,~LF=* ,FT0t4FOO 1 45

I, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~fl UNIT PA ,VO L = F= *.FT~ 9FOOI,

/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT1M FflO 1 IF) (Jh iTT SY~~~A ,VO~ =~ LF=* .FTO9F0O1,
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT1’-~F(’f~ I~1) I)N!T=sycr ,voL =pLF=* .FE 0(~ ’0O1.
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT?OF (o1 Pt) uNIT~~cycPA ,voL=pL f=* .FTn~woo1,
// SPAC (CYL . ,(?,?)).PC (kFCFM=VSR.L ~~ECL=1?’~ 4,hLKSTZE 2S72)
//FT ?1~~’Ol PD uN 1T=SvcD~~.vOL= PEF=*.FT0~ FOn 1 ,
II SPA C -= (CYL .(1.1 )), flC~ = ( CF M=F ’-’~,L CL=~~0 LKS1? t-= I4O 0)
//FT??FrO1 PP tJN IT=S yc(~’~,V OL=PEF=~- .Fr0yFOO1 ,
// ~~ AC~~= ( C Y L . (1 .1)) ,flC~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT?3F’e(1 l pp t~NTT-=cY cP~~,VOL= PEF=-~- .FT0YFO01 .
II cPAC~~~~CVt. .(1,1)).flC n= (PFCFM=Fr~.L CL O.HLr\s17E~~-O0 )
//F T?~ Fr fl1 Pt) I .jNIT sycpA .vo1 =~ EF=*.FToc4Foo1.
// SPAC (CVi,(?.?)),PC (R~ CF M F~~,L’.’ECL kO .~~LKSI7t f4OO )
/ / FT ? S F 10 l  PP uNIT=syc )~~,vOL=~ EF=*.FTo 9Foo1.
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~PP ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/ / ~~T ?7F’ r u l  Pr) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT?~ FoO1 !D 1JNTT = SY t~fl~~,VPt. PEF=*.FTO9F0O1.
// C~~= (CY1.,(1,1)).PC~~= ( CF M=F~~,L CL= F~O.-4Li”)I7E 80O)
//FT?-4FCO1 fli) UN IT=cyci .vO1 =Pt.F=o .FIOYF0O1,
/ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//FT lfl F rn l r~p UNIT~~Sy~ P.~.vO1 =PEF=*.F’-r0 9Foo1 .
/ 1  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,/FT3~~Frc , 1 PD UN IT~~Sv S P~~,vOt =PEF=-I - .FTO 5 Foo1 .
// 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~/ / F T~~? Fn O1 P1) uN I T = c V c P A ,vOL= PE V =* .FIn 5 FOO 1.
/ 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
II P~~s j )
//P P I~iT ~P~ C
/ / P P T N T  ~

‘ X E (  P(.M=j~~ R(~~NFk .PEGIQN=P~ k
/ / S Y S I 5 .’1 .j r) P~~ MM~~
/ / SV S ~~.?T ~iT ~ !) ~)UMA ~Y
/ / S V S ’ ) T )  i’”~ ‘) JA~~E~~~J( CU’ ,.PI’~INT ,1)j S p OLD.UNIT 33~~O,
// VPL (~~~TV A T F .‘~fr T4TH. e

(“S ‘) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
/1 ~~

102

— — _ _ --—- -—-~~~—-. .___~~ 5.~~~~~._,__ ’._~_,_ -S~S~~~~



APPENDIX 2 BASIC FORTRAN LISTING

A 2.O1 SUBROUTINE NDTIN
Compute NOT calibration factors

A2. 02 SUBROUNTINE NOTE
Compute E—value from NDT machine data

A2.03 SUBROUTINE LINER
Linear regression for NDT2

A2.04 SUBROUTINE STAT
Mean and standard deviation f or NDT2

A2.05 SUBROUTINE NDT3
Compute NOT inventory file

A2 .06 SUBROUTINE CALC(l)
Compute Poisson’s ratio, and aircraf t operational weights

A2.07 SUBROUTINE CALC(2)
Longitudinal and transverse wheel probability distribution

A2.08 SUBROUTINE PAVDES
Equivalent single type aircraft operation and unit price
of pavement components

A2.09 SUBROUTINE FAN
Forecast of aircraft movement for equivalency computation

A2 .10 SUBROUTINE I-iDES
Limiting stress and deflection In pavement thickness design

A2.ll S1JBROIJTINE PCVCAL
Compute present cash value

A2.12 SUBROUTINE COBEN
Weighted average of present cash value

p
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A2.Ol Subroutine NDTIN

5 I L ~,‘ ( - ~‘A ~ 
j ( ,. t-

5 , ,’ €~~~~
‘ 1 , - I  I L ( ,I~~ 5)

t . 1 L .Y~. I I )  = 1
5 $

~‘j )  ., - L  
~~~

I~~~ I.~~~( ~~~~~~~~~~ ~I IIL} 2~ ’J )  I, i,LI).!.~TF ( 1,1) , C D A T E (  I . 2) ,
~ .L .t I1,. ;),/L ,\LLI ,J~~,I-L A L L J , J I , L .~TL,IAtL, LATC , -4TC

J i t .J. ;~L.1) (,(; Ti) 2 5 1
1 r’ -~~ L (11 - 1_ 1-~ I ~.AL ( 1) + I

ô~.. 
I 

~ i r ’ ! L . ,~L (  1)  —

( 1 1 ~ p I. ) = I
2 31 hI. ’ \ t  ( I ,  J ) . . J •)Uu~iI t (  ~‘\ 1 (  .i ,T . .013 C 1J T l j  2 3 2

(. ‘. I ~ I ‘ -~ ;

i- ,.1._ — ~ . 
- - _

1.
‘p ~~~ ], .

.~2 h ;~~1 i i , J) .IE. .1  )ZCAL ( I ,  J) =( ZATC—ZATZ )/ZAI C
(- ‘. h- U-~~A ( ( 1  ..i) .LL...)I )t- L~~L (I ,J)= (FA1C—E4T Z)/F~ATC
10 ~t- t I’ .hC.1 1.~f.ITI-~1(~, 1~~O) CL)AT~~( 1,1 ),cDATE (1,2),
11 +1, 1 , , . 1 t ( i  , j) • ~~~~~~~ (I ,J I, FCAL (I ,J ) ,I tL4L (1 ,J)

U ~~~~ =~~~i
l ’ s ~,‘U 1~ L~~

_
~~~

11 ) U I C l  i
7~ ,-:~~T i1~~(o,13~~)
7 1
7c  24..) 1 1+1
10 L~— ,~~ t ,, I5s ~.~4J=2’t2) I U I CT G t T , J ) , J = 1 , 9 )
B C  if -H .I~.C~.l) W F IT L ((,,120) ( C I C T G ( 1 ,J ) , J = 1 , ’))
31 Cl; 1 I ?4C)
h2 ~~~ ~~~t ( r ; = i — i

2))
~ t~. r 1 I L:— 11 ~ I I; ~1 I uN~

..I I t .~
(( ,1 “‘i)

.~~~) 1 — 1 + 1
8d e’.~ ‘.I)( 5, !5 , I~I”~D2u )) I NUN( 1,1) 1 NUM( 1,2) • ( LU~ ( I , J ,J 1 ,5 )
.3 + );. I ‘.: (1 ,I, I .11 ‘IL( I ) ,  L U . ~ I E l  1,21,1cM P( I), J S ’ l ws ( I) ,LI_ 4 D (  I),
~~ -~ +i ~~~ ( I )  , ‘-lS ’rJI’ r 1 1 , 1 )  ~~~~~~~~~~~~~~~~~~ ( 1 , 2 ) ,  ;‘UJ I~jT (1,1), MLIPIJT ( I ,2
(~,) ~ I F (I.E -~ .1) r, l .  11 t~ ( 

~
,, 14 5 ) 1  MJ~i( 1,1) .1 NUf~

( I ,?) , ( LC C ( I, J) , J~~ , )
‘1? +Iu..-’ i )~:t 1 , 1 1,1 IME ( I) ,IDArF ( 1, 2 ) , T E M P (  1) ,l)SM~.t 1) ,LUAL) I I),
93 +‘~. M , I  I I, - ~~~~~ (1,11 ,M~ PhPT (I ,2 ) , MLPLJT( I , 1) ,MUPIJT( I ,2
94 j ?‘~,Q

~
‘i,:.) ,s L, h t . ~~~~~ j ,

‘... 1 I 2-F)
(‘7 5 ; . ~1)  ‘t ~~~ U~~’~
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A2.02 Subroutine NOTE

SUI3RUFJTINE NOTE (ZVAL ,FVAL,HVAL ,NV AL,ZNSUMZ,DS$E,EVAL,DSM,RAD)
2 DIMENSION ZVAL C NVAL),FVAL (NV4L$,FiVALINVAL)
3 OIMENSION Z(50),F(50h14(50)

DO 100 I*1,NVAL
5 J~ NVAL—I+16 Z (J)RZVAL (I)
7 F(J)~ FV~L (IJ
8 HIJ)~ HV 4LII)

100 CONTI NUE
10 N NVA I
II NL N— 1
12 SUMZ~ (Z(1)/(2.*F(1)))*(H(1)+H(2))/I2.*H(1))13 00 210 1~~2,N114 SUMlzSUtlZ+(Z(lI/(2.*F(I)))*(HtI$ 1)~ H (I—1))/(2.*H (1I)
15 210 CONTINUE
16 SUM Z~SUMZ.Z(NP/(4.*F(N))
17 1NSUM Z~ SUM2
18 DSM.F(13/l000./Z(L)

OSME= (FI1)/Z ( 1))*12.*RAO*SUMZ )
20 EVAL~ 1./12.*RA0*SUMZ)
21. RETUR M
22 END

- - _
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A2 .03 Subroutine LINER

1 SUBRGIITINE I INER (IPI, P,X,v,NIOC,BZERC,BCNE,RcIE, ‘

2 +SPx, Spx2,5py ,sp y2,Spxy~
3 DIPEI’sSI ON IPT (N),X U%LCCI,Y (NLGC)
4 DOUBLE PRECISION SUMX ,SIJMX2,SUMY,SUMY2,SUMXY,XD,YD,AN ,SXX ,5yy,SXY
5 SUMXzO.
6 SUMX2—0.
7 5tJIs~Y 4 O.
8 SIIMY2~ O.
9 S(J1’X ’1-’~ 0.

10 oo 100 IA~ 1,N
11 jI IPI (IA )
12 XD-’X (1)
13 YD’Y (I)
14 SIIMX ’ SL.MX+XD
15 SUMX2- -SUMX 2+XD-~x016 SUMV~ SUMY+YD
17 SUMY2-~SUMY2+Y0’~YD18 SUMXY’- SUMXY+XD -YD
19 100 CGNTINUE
20 AN tI
21 SPX~ SUMX
22 SPX2~ S1MX2

• 23 S PY - ~SUMY
24 SPY2~ SUMY2
25 SPX’V~~SU4X~Y
26 Sxx-~suMx 2~ sUMx*suI4x/Ar~
27 SYY~ SUMY 2— .SIJMY--~SUP’Y/A ?s~28 SXY SLIMXY—SUMX*St11’v/AN
29 ROE’SXY/DSQRT (SXX~’SY’fl30 XD~’SXY /SXX
31 BONE-~XD

.32 BZERC -~SUMY /AN -X0’ SU’X/AN33 C ~RITE16,5)
34 5 FORMAT (///5X, ’ ~ SUMX SLJMX2 SLIMY
35 +,‘SI~NY 2 SLMXY /)
36 C WRIIE (6,1O)N,StIMX ,SLM~2,-SUMy ,SuMy2,SuNxy
37 Ic F0RM~ T (5X,I5,5D14.7)38 RETURN
39 END
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A2.04 Subroutine STAT

I SUBRCtJTINE STAT (1PT,N,X,N1GC,AMEAN,CV,xM1t~,xM*x )2 OIf ’~Et%SION IPT(N),X (M.CC I
3 JGUOI E PRECISIUN SUN,SUM2,XD,AN,AN1,SDEv
4 SUM. 0.
5 SUM2~0,
6 I~’IPT (1)7 XMIP, X (1)
8 XMAX - -X (I)
9 00 100 IA L,t s a

10 1~~LPT (1A 111 IF (X(I).LT.XMLN)X~ L ?,b.X(J~
12 ZF (X (1 ).GT.XMAX )XI~AX~ X (1)13 XU’~X (1)
14 SUM-~SUM+XD
15 SUM2’SIJM2+XD-’XD
16 100 CONTINUE
17 AN~-I~AN 1- N-i
19 XD~ SUM/AN 

-

20 SDEV-~0SQRT((SUM2-.~ M’XC~XD)/ANL)
21 AME~ N X D
22 CV~;SDEV/X0
23 RETURN -

24 END
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A” .05 Subroutine NDT3

:~.- t - - i - i  J=I ,~~~:~~5v
IFt K.~~L.I P*-L (J )i-~ .j 1T 6(h)

ii ’.
1 5  IF (~.L.LT.~~L l-3 l 1,...) )-~,-J 13 5~~s ’-

1CL LV - F L E S ~~
( 1)* .7b

i _ I -/ 
~U It .) 54 ’ ’

1~.’ ~. 52 ; 5 1=2 , t~F L~~ G
IF - (~~Z.LT.nZH (1,fl)GC Ti 530

IlL V = I 2 F L ( ( I ) — P F L S G t I — 1 ) ) * I W L — w L H ( l , 1 — 1 ) )
11. ] +11 s’~LHt 1,1 )— --JLM ( !,1 1) )+PFLLSG ( 1—1
l1~ t . , T.. 5~1s .
112 ~

‘
~C C~~~TI ’li~

~ V=PFL f~( rU-LESt ~)* 1.25
11~ 54~- IF (~~~-,t F’ I lJJ .CI~.’1’1PRM)GC TO 550
AI~- I S — J
A l? J 1 IS.J~~V+J
j1~, -‘~~V (i1 )=ScV s~L (J)
iie :Suu(I1 )=E v
12:~

CL T~J 5b0
i22 ~5 L=1.~~PAV +J

~~‘Av (J)=SEV ~ L (J )
1~~4 

s:

125 Il= ISE PA V 4J
- 126 ~SSUf3 (I1)= .t.5*EV

127 5~ ’. 1i- (ESJ 6 (IC).CT.PFLESGI1))f,D Tu 570
128 4sLA= ,~~h (l,I)+.25*(WLH1A ,1)—#IZH(1,2) )
12c iL
13C ~~7(i ~ir~ 58-.. 1 2,N FL’cSG
131 IFl~~~JB (IS).GT.PFLk~SGlI ))GiJ IC 550
132 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
12 +/ Pt-L~~~.;(I)—PFL SG (I—1 ))+wZH (l,l—1I
13’. C 10 59.;
135 ~~~ t’ .-ITi~~U~

137 59.. 4V (IS)= V~ L (J )*~ Z/I~Z A
138 6C~ C~~I41It lU..
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A2.06 Subroutine CALC(l)

*-~~ + AP~
‘~P Y ( 1  ) =5.
‘ f . ~~~TE ’~..i I)

~2 i. 
0’) 4.~-, J 1  ,N

127 IF (4~I~~E~LX (I,J ),’~E.&,.)GC It.) 42~s
A P Y ( I ’ Y ( 1 ) + ~~X 2 ( ~~ I $ ~~~L Y ( I , J ) / ( 1 Z . *4 5 V .) ) * *2 / 2 . J

~~~ CLt . 11 IU:
Di - ‘,•

~~
., J=1 ,3

C *** t~AP I-JS F~LCT~~
R,~O I - i~ (1,J i Q ’ rsT(.3133US37 *UPvJGTtL ,J )*A1RC (I,5)/~~I~ C (I,6))
1’ ACT .s R ( 1,.) ) =0

1..’.
..3~. T2= ( ./L~~.)’*Z

s-,. 44’ i - 1 ~ t .
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

136 ~~~~~~~~~~~~~~~ 13 4~ ø
13 6 F,~CT0RtI, J I=FA ~ TQR (I,J)+1 . - 

-

14!’ L I ,, 1;) 44; j

‘$ . ;,~ ,I YK= (R.’~0AUS (I,J )/WX )**2
14 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
14 L=1.51,)t3*(1.— .25*YK_I1.*~ K**Z/3.~~T2*YK**3/5.)
1-44 FIPM=~~./3.14~ 59*WX/RAD1LS (1,J)* (v~E— (1—YK)*WK )
145 rACTuF~(I,J )=FACT 0~R (I,J)iFIR M
14(. 4~~.t c~~-: iI - i J :
147 45i~ CI:’1I.TI .U~
149 A P y ( 1 ) ~~?,p y ( !) * . o : 1 L 5 1 *R A D 1 U S ( I , 3 ) / l 2 .
146 46(1 CLJNTI JU~~
1St ; ! D I t)0~~I( 1)
l~~l p D I tJS,(2~t ,t )=Si.IIcT (.3183C987IE0*OJPWG1 (1)*AIi~C(ID,5)/AIRC (ID,6I)
152 ( *i ~* A PX

C~) 5bJ K 1,t~t3A t~lLi
15’I I W X = ’ J T YP E~~( K— 1 )
155 PC 55u L4=I,~~T YPE
.56 L= IA t’~(+LA 

-

157 CI.) 5~p,) M 1,~IUPwGT
15~ 1= I / HC ( M)
155 IF (1 .L~~.()GC. TO 5-tO
i t I A N ~ HE~ Lt I )

DL 53; J~~1,3
‘~P X ( I ,J ,L F t~.
CO 52” N’1.M~
AI’X (!,J,L)~ A PX (1,J,L)+iXPI—)0.81 .~,l*

16 4(~r,HF:L.X (I,N)/ (12.*b AP1D (K,LA)))**2 )
166 52e cr~~1I IUC
L U ?  A PX (I,J,L) APX(I,J,L)*3,.281S5*RADIUS (I,J)/112.*BANC (K,LA))
168 53 :  CC-P T I’ .U~16’ 54L, CU.TI’- i 02
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A2 .f)7 Subroutine CALC(2)

I ‘ ‘.- - •
‘ ~~~~~~~~~~ ~~~ - 

r

5. ‘p ~~“j ! i 1, ’- f r s ~VL
• 5)  : _  :~.- J ~~~~~- - .1 1 )

5-’-. c ’ .. -,, • 1=1 ,.
L - . . Z~U ( L \ Y ~~~( I,J,1J.~~..~~L A Y ( K , 1) IGi- IC 241 ’

I~ (L~~~[- -~.( ,J,2) • .~iL~~Y (K,2)ICI TO 24
6.;

i F ( ~~~~~ ( i , J ) . L T . i .) ZV i t.L( I,J) V A L A Y ( K , I )
uS I~~(Pjis (I,J).LT .~

,.(-j1)PCIS (I,J)= .6S_ .Ir~8*4LL .G1 ((EVAL (I,J))

~ Tu 25& ~’67 ~4,.’ C~~”T Il U ~
4., ‘~~

‘
~‘

“
~

:~~~•
. cLt ~1T:,hj r

7(’ _ o • ’ C ’  - - .Tt’ iUr
71 v*~~ Alt - C (~~C’-72 j • l 2 5 5  1~~1,.A I s ~0
71 !~ L~~( 11=0
I t  ‘I ;- 

~~‘
‘: )= “

7’.; ~E 5 C..’~1 I -t1J~
“
~ ~ 1•~ K=1,~~•.~P,iC.T

7 1  L - I A I - .L(~~)
7) 11 (I.L .C~)CL TO 2 10

‘.A~~~
’ (I )1

E r (1~~, - 1 L~~,1). .IE~LANIc)GC IC 261Cl Lr~. N’;:(K, I ) M f ~.5”~.,( 1,1)L;~I\~s ,_ (K,2) 1PA’4j (I,2)
8: ~6L 0 26L J 1,4

Il- ILk ’. ( K , J) . ,’k:.,’4~ A NL,L(J ) ) 30  TOt 2o2
8~-

CL- I; •..-..
87 2o2 C~ ;. I:~j,:

:‘t: I. ;LF (1 ) 1
1F (L~~LF (K ,,I).E- .).MA1t (2 ))IALF (j)=2
L =I~~Li (i)

9’
9~’ IF- l I  L F ( K , 1 ) .

+ . ; C ~.L(’ .~G1 ( K ,1  I .L.T .1 • )L~ L- (K ,1 )=MALF ( 1)
1F (TZ.dj,1,L).Li.1..~ IjL .C;PWr,T (K,1).LT.1.)OPwGT (K,1)= -~IRC (I,1)

95 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
1F (.J~~ C,T (!(,2).L.T.L.)CPwCT(X,2)= (~~IR ((I,2)—AiRC (I,3 ))

97 +* (Lp 1 (K ,1)—AI~.C(I,3)) / (A1FC(!,l)—A1f ~C (I,3))+41RCl1,3)
!F(~,P ,T (K,~~).Li.l .IOPr T((~,jJ=l.5* UP~ GT (K,2)

27~- C.~ - T T~~u~
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A2.08 Subroutine PAVDES

350 1311 ELAY~~ VALLKM ,IHSA)
351 LBOT EVA L (Ki1,NL )
352 1318 CCN STA=VALC (KB.21*SQPT (Et.AYI*VALC (K8,3)* (1.—VALCIKB,4)-)
35i DO 1330 IA= 1,NOPWGT
354 1=IA IRC (IA )
355 IFII.LE.0 )GO 10 1330
35o DC 1320 J~ 1,3
357 ANS (I,J)=— (ABS(STRFD (KAA))—ABS (STRFAM (I,JI))/CONSTA
358 1320 CONTINUE
356 1330 CCNTIMUE
36C A N$(2o ,1I~~O.
361 00 1350 IA=1,NOPWGT
36? IzIAIRC (IA .)

IF( I.L~~.0)GO TO 1350
364 00 1340 J=1,3
365 FACT0R (I,J)~~WZFAM (I,J)/frsZW (I,J)
366 PRESS=AIRC (I,6)*FACTORU,J)
367 WO*2.*PRESS*RADIUS( I,JI*VALC IKI~,10)/EBOT
368 04s1./VALC (kB.8)
369 OUDEF=W3** (1.—D4)*WZFAMII,J)**D4*VALC (K8,7)**(_D4)
370 AND (I,J)~ DGDEF
371 1340 CONTINUE
372 1350 CONTINUE
373 FACTOR (20 • I I WZFD (KAA $ IWLWFO (KAA )
374 PRESS=AIRC ( ID,61*FACTCR (2Q,1)
375 W0z2.*PRcSS*RAOIUS (20,1J*VALC (KB,101/EBOT
376 AND (20,I)=WO** (1.—D4~*WZFDgKAA)**D4*VALC(KB,7)**(—o4)
383 00 1376 I=1,NPAVHO
384 IF (IPAV III I .EQ.LCL)GO Ic 1374
385 IFIIPAVLII).GT.ICLIGO TC 1372
386 REWIND 9 - - - - -

387 ICL=3
388 1312 ICL= (CL+i
389 IF (IFAMDS (LCL,I).LE.OIGC TO 1372
390 - READ(9)((ANS (1A,J),AP40tIA,J),F~CTOR (IA,JI,IA*1,20),J*1,3)
391 IF (IPAVL (I).NE.1CL)GO TC 1372
392 1374 WRITE (12fl (AN5t1A .Jj,ANO (IA ,J1,FACTOR (IA,J),IAai,20),J l,31
393 1376 CONTINUE
394 ENDFILE 12
395 REWIND 12
396 REWIND 9
397 REWIND L18
398 NSIP*FINA (6) -

399 ASCM~ (FIN A (4)+F1N4(3)—FINA (2)$—FINA (2)*fFINA (3)+FIN4 (4))
400 PCVAMC=FLOAT (NSLP—1 )*(1.+FL0A1-~MSLP —2)*ASCM/2.*
401 +(1.+FLOAT ( NSLP—3)*AS C I4/3.fl
402 AIR8V~ 1.—1./11.+fZNA (1I)
403 PCVICCaI.— (FINA (5)--2.)*(FINAI2)—A IRBV)/2.*
404 .1 1.— (F1t4At51—3.I*FINA (21/3.)
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A2.09 Subroutine FAll

-1~;. •) J= j~~.
,,

C . -
‘ 

~- . , J ) ~~ • ~~~~~ t~~~s (I, J I/I 
-_i I- ’ I-~ .,F/ (1. •._.I I LL.C~ I TY P I ) I

~~ 
(‘- :~~I ..u
3 ~~?‘) J 1..

S r

( I ( .1= . 1
• I - ; ;  .~~1 ( ‘ I t  LO ( , ITYI’ 1/11 .4131 (LOC , I TY F’ ) I I

-, A,,=~~.. -$rT~ -~~( A ,J) tX -U I !)/k ~L 11 ) ’,( I,J)
A~ = J , ~ T/vV ’ 1t L JC,I TYi ~)/SURT (.~jRC( J, 1))

f 
~~~~. = _~~~~~• ‘ ~~~~~~~~~~~~~~~~~~~~ I, JI/1Z. )

I s ,-’ I. -~~ s. ~L I, J ) = C •~“- “C 1 I /A O ( I ,J I
— ~~~~~~~~ , J ) = II,- • *~~( ( ‘i,t’t Ll( p. ~ J) ~ -)J( i’ , J, ) )/ .‘-, t-!~J( I, J ) I

~~~~ C- ~~~~~~
I’S t_ j~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C + (r- ,(}’- F ,( J , U ,J ~~ 
,_C )~~X 1\iL (1 ),(~~AcIUS (j ,J ) ,J=1,3),41RC (I,I’l,

11 [‘ 1 4’ 1-Ck . T ( i. < ,L?i1i.~~) :-

i.. ‘, ‘-*22- - ~~-~~“
‘
s I ~~~

l I  ( X),=M. ,~ r AC T t (2~~,l )+XNL4IC )/t-4~’t!JS( (’,1)
111 •.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

F . . ( v ~~Lc( I~ ’,5)*4L ( : G io (A K ,v A L c 1 Kp , 6 , , )

C ~.,
.
~~( ‘ . ,iI (4. -~CLj /~~’-Dt2’ ,t)

115 / ‘ II. ~- L ’ I- ,i )1 •
lit ,- 1. ,i I— (KI ’AV (KP ).L~~.1)

113 L tF (KP~~~(KP).L~~.1)
C. +~‘i Ii lb , ( -  I A~iC ( .0,1.1

12C C ~~~.

121 ‘- . o ’.~ K 1,$s511
C ~~. ‘Y,,.’ ‘=L ,~ICI’~~ T

121 ( I=I A ii ~C (I~~)
1.2’. C IF (I .Lf.’ R,t T~ ‘.4(2
125 1 LJL ‘t.~C J= 1,3
12~ t - t’~~U.~ ( I ,J)= ,I.
127 ( 1~~(,~1’A (:~, I’~,J). L~~.0.OOCI 1)GC TO 42 0

F- I ~~.1’ ( I ,  i I i.~~~.* * (  ~~ t~,CU (2, l)— .~ND~~( I ,J) I
C +1
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ )/ANDB (20 ,1 )I
C ‘i;. ç; - .TI ;2JE

~ ~~~ C -.,, . . 1I - 1 IJ 2
~ ~

‘- ‘~~~- - ‘  .,.:‘ -~~~~

:L ‘s i -  - I 1 ~~Z,
‘.5..’ S1--2 4Jv (J )C .

‘~7-. .
137

~E( i.Lr.. ) 1~~~ . 1 _ 47~;
13 T~ L~. ‘,~~~ .

• J=I ,._

j’s& ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

112



A2.nq Subroutine PkM (cont ’d)

‘l- :L~~~~ 3 V t J ) = .~~LI~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
:- ‘ -,~~~ “, t ~ t. ‘ I i ~~7 1 \IU ..
i f .’, ~. • ( 1 ,Jh:c’.

:F-~~; ;. 2).;4SI~ ~
j) .-4Tt~f K q 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

+‘~‘~ F’’v t  I)
I N ~.G I .2  ) S ’ ; L ~ V~~J I= (JI. rr~( K , L,.,~ JJ * ~pf~$p~( I,J

j4~ +.~F~X ( t ,J, I I*11F5 Y ( I )
l’s ’, I~ ’7( C IH’IU.;

- ( ‘K . I. ¶ 1 1 ~‘
‘

15’ -J , ‘s~i~~
. J=1 , • I # J

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~15 ‘t ’-;. .~~
- Li I u:

1~~4
~~~ ~~~~~~~~~~

i- ‘.‘~~~ J= 1, 3
..~~ I 1~~~I ‘J. L ‘I,I.~ 1 ( J )  .. - 

-

15; 3 . ~~~~~~ - !~~=1,~~~P,i~,1

i c~. III i .Li.” )GC, T~ SiC
D’ ~i’

-
~ J=1 ,2

16.. ,~,~j:(I ,J)~- P ’ ,
10: A1.t; r.=~~.1u4 11 L ’ ~T ‘U.s , I.~,J) .uT.C. 1 I

+~~~~ ~~~~
- = ~LL., 1s ( ~~T~;( Pc , IA, J I *4 PX (  I, J ,I 1(PX) I

16i
l6~. + .1 M( K , 1~ ,J)’ W X (  I,J, IAPX ) —

17~ 
; i, .;v (J) =DCI,- Mc~V ( J I + E Q D ( I , J I

171 5(0 C13.~ T:~~u0
177 .1= 2.
17: T,uL )tI~~J ) C .

~ 7-, .V.. NC-= ~~.

3 7 ‘ IF- I .. • “I • 2. ~‘i C .ATM ( ~, IA ,J 1.1,7 .~ • 1 )

17~ #‘, L N C L 1 C (A TMI K ,1-’,Jj*APX (I,J,IAPX )~’bPY (I))
177 iFI A L ~~U.L,T. .)AL~ O) ...
178 ! — t i - ’~~.C,I.Z.~~MC .-~T 1 I I~,IA ,J ) .CT .0.11
17c .

•*A 1’~ ( , L ,~ ,J ) * P~P X ( I , J , I A PX I * A PY ( I )
ibI II ( . ‘ .GT.2)O~,QM (iV(JI Di (MUV (J)+~ QC (I,J)
1i~~~ 5 1. C r ’ ~1 Hu7

A . C( ~~~ ICC I =0r 18—~ Li 52)
i llS

52 . - Cu,.1 I~’~U- %
Lit ?
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A2 .lO Subroutine HDES

51 C ~~** ST R~~~S LI MIT
52 I~SL=I’.LAYER I KM)
53 .L l=NL— 1
5-., DL) 19-9 J 1,NL1
55 STRL ( K ,L0 C ,J ) =S.IF~T ( EVAL ( Kf r ,Jj ) * ( l .— VA LC( KP ,3 J*
56 4ALOCIO (AANS (K,LGC )))/(1 .+DI (LOC,I1yp)) 

-

57 STF(iL I< ,LUC,J)=ST RL(K,LCC ,J)*VALC (Kp ,2)
58 cVERSF=VALC (KP,1)
56 If (LUC.I,T .1)UVERSF=VALCLKP,9)

STRL (K,LOC,J )=STRL (K,LCC,J)*3VER5f*(j.~~v4LC (KP ,4))
61 160 CONTI~~UE

IF (KN .LE.O)GO TO 197
63 N LA = N PSLA Y ( XN )
64 NLA I= N LA— 1
65 DL) 1~~5 J1~~1,NLAi
66 J=J1+NL1
67 STRL (K,LOC,J)=SQFIT (PSLELKN,J1H* (1.—VA LC (KP ,3)*
68 +~ I0G10IAANSt)(,LOC)))/(1.’DI iLOC,ITyP))
69 SIRL (K,LOC,Jj=STRL (K ,LOC,J)*VALC (Kp,2 )
70 OVERSF=VALC (KP,11
71 IF (LOC,CT .1.)OVERSF=VALC (kPp9)
72 STRL (K,LUc,J ) 51R1(,(,LOC,J)*OVERS F*(1.—VALC (KP,4))
7 3 165 CONTI NUE
74 C *** wLL
75 197 CCNST=2.28
76 Ci= .J1
77 XX= 8.6*FACTOP (20,1I+XNL(ID)/RADIUS (20,1)
78 PRESS=AIRC ( ID,6)*FACTOR (20,1)
79 DD=SORT (DILLOC,ITYP)/-(1.”-DI (LOC,IIYP)))
80 VV = C0*VEI ( LCC , ITYP )-4 ’60. *( 1.—D D)
81 AK= COp4S1/VV*DI (L0C,ITYP)/SQR1 (A1R~~(I~~,7))
82 C WRITE (6,201KP,AK,VALC (KP,6)
83 C 20 FORMAT (1X,15,2F10.41
84 AAK= 1J .**(VALC (KP,5)*ALCG1O (AK/VA LC (KP,6fl)
85 ~N=12 .*AAK*SQRT (XX*RADIOS (20,1)/l2.)

E8LT 1EVAL t KM,NL)
87 1F( K.’ I .GT .0) E8OT=PS LE( KN,NLA )
88 WC=2 .*Pi (ESS*kADIUSI20,li*VALC (KP,10)/E~B0T

~89 03=VALCIKP,7)$W0**I1.—VALCLKP,$))
90 IF(AAND (K,LUC).LE.10.)WLL (K,LOC)=(DN—C1)**VALC (KP,8)
91 1Ff AAND (K,LOC ) .01.10.)
92 +r.ZL (K,L0 (,)= ((DN—C1)/ALOC1O (AAND(K,LUC)))**VALCIKP,8)
93 04 1 ./ V A L C( KP ,8 )
94 000&=VALC (KP,71**(—04)
95 IF (NXSI.IE.1)WLL (K,LOC)-= (DN—C1)
96 C •** WU AND 03 TO BE CALCULATED LATER
91 C *** SHOUL D USE ESUP



160 363 I~~T=I ST—i
17C 370 I1=IEST+ IES
171 ESUP (KI=ES IJU ( Ii)
172 NL= t’.LAYER (KM)
17 3 NL1-=N L—1
17 4 PRFSs-=AIPC (ID,6)*FACTL3R (20,J)
175 Wa=2.*PRESS*RADIUSI2O,1)*VALC (KP,10)/ESUP (K)
176 D3=VALC (KP,7)*wO** (~~,—VALC (KP ,$)~
117 1J4=1 ./VALC (KP,8)
178 1002=2
179 IF(~t4XSL.LE. 1)GO Ta 501
180 DO 373 IOC=1,1002
181 WZLJM (K,LOCJ=03*WZL (LST,LOC I
182 TANU (K,LOC)=AANU ( IST,LOC )
183 T~ F4S(K,LUC )=AANS (IST,LOC)
184 DC 311 J=1.NL1
1-8 5 STRLIM (K,LOC,J)=STRL .(IST,LOC,J )
186 371 CONTINUE
187 1F(KN.LE.0)G0 TO 373
188 Di 312 J1 1,NLA I I -

189 J=J1-e-NL1
19C STRLIM (K,LOC,Ji=STRL (IST,LOC,J)
191 372 CONTINUE
192 373 CONTINUE
193 C *** INTERPOLATE EVALUE
1-94 IF ESUBU1).~ T.ESUBGI1))GO 10 375
195 C *** ERROR
196 375 OCt 380 I=2,NE
197 IF (ESUB (I1).EQ.ESUBG (1I)GO TO 390
198 IF(ESUBUI).LT.ESUBG (I))G0 TO 410
196 380 CONTINUE •

20C C *** ERROR
201 I=NE
202 GO TO 410 - -

233 390 DC 400 N 1,NHG
204 WL (N) WZH (N,I)
205 STR (N) STRH (N,1)
206 400 CONTINUE
207 GO TO 422
208 413 00 423 N=1,NHG
209 WZfN )= (WZH (N,I)—WZH (N,I—1))*IESUBIIL) ESUBGII—I))
210 +/(E5080 ( I )—ESUBG ( 1—1) )+WZH (N,1—1)
211 STRLN)=ISTRH (N,I)—STRH (t~e,I—1))~*(ESUBII1)—ESU8G (I—1I)
212 +~~(E5Uf3G (j)—ESLJBG (I—1))+STRH (N,I—1 I
213 420 CONTINUE
214 422 00 500 .3=1,2
215 IF (~~ZLIM (K,J ).LT.WZI1))G0 10 425
216 IIDESLK ,J )-HVAL (KM ,1)
217 GO TO 460

218 425 00 430 N=2,NHG
219 IF (WZ1IM (K,J).GE.wlfN)~~GO 10 450
220 430 CONTINU E
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_ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- ~~~~ ---------—-- --- - - --

I

221 HOES (K,J )=HVAL (KM ,2 )+HvAL (KM ,3)/2.
22?
223 GL 13 500
22 ’. 450 HO2S (~~,JI-= (HGR 1u(KM ,N I— I- G~~ID (KM,r-~—1 U *LWZ LIM (K ,J )—WL ( ~— 1 ) I225
226 460 IFi= IPAVHS IK I)
2~ 7 IF ( KN .GT. 0) 114=1 111-NI 1
226 IFfSTRLIM (K,J,IH ).I..T .STPI1))G0 TO 465
226 H HV A L ( K M , 1)
23C GC Ti 4130
231 465 Di 470 N=2 ,NHG
232 IF -t STRL I~l (K,J,iH).GE.S1R (N ))O TO 475
233 470 CONTI”I UE
234 HDES (K,J) HVAI (KM,2)+HVAL (KM,3)/2.
235 ILRIT (K ,J1= 1
23b CU TO 593
237 415 I l= ( 1f~,t~1 D ( K i ~1,N)— H~ R I D( KM, N—1 )  )* (STRLIM (K,J,IH)—STR IN—i ))
23~ +/ (ST~~LN ) STRLN— 1 ))+HGRIC (K~1,~~— 1)
236 480 I C R IT ( K ,J ) = — 1
243 IF (HOES (K,J).GT.I-1)GO TO 500
241 HUES (K,J)=H
242 ICRIT ( K ,J )=i
243 500 CONTINUE
244 CL) TO 510
245 501 IP=IPFL (I i)
246 IF (ESUP (K).GT .PFLESG(1))GO 10 502
247 WL t 1P ) v ~ZH(1P•1)+.25* (wLH (IP,1)—WLHIIP,2))
248 STR (IP)~ STRH (IP,1)4..25* (STRH (IP,1)—STRH (IP,2)I
246 GO TO 504
25C 502 Di 503 I=2,NFLESG
251 IF (ESUP (KJ.GT .PFLESG (I ))GO TO 503
252 (t~Z(IP )- (WZH (IP,I)—WZK (IP,I—1))S (ESUP (K)—PFLESG (I—1))
253 +/LPFL t SG (I)—PFLESG (I—l))+WLH IIP,I— 1 )
25’. STl~(IP )= (STRH (IP,I)—STRh (IP,I—1))* (ESUP (K)—PFLESG (I— 1))
255 +/ (PFLESG (I)—PFLES UI I— 1I )+STRHL IP ,1—1 )
256 G0 T0 534
25~ 503 CONT Ii-4 UE
258 WZ (IP)=tIZH (IP,NFLESG )— .25*(WLHCIP,NFLESG—1 )—WZH IIP ,NFLESG ))
256 STR (LP )=STRFI ( IP,NFL.ESG)—.25*(STRH (IP,NFLESG— 1)—STRH (IP,NFLESGII
260 1 504 DCDEF=~ O**(1.—O4)*WL(IP)**D4*VALCtKP,7)** (—D4 )
261 5C.~. DODEF=ESUB (11)/ (VALC (I(P,7)*EPAV (11))
262 OCDEF=wU*13.**(D4*ALC . 1O (DO D~F) I
263 TANO (K,1 )=AAND (IST,1I
264 C TAND (K,2)=10.**(WZL (IST,1)/DUULF)
265 TAND (K,2) (WZL (IST,1)/DCDEF )
266 IF (TAND (K,2).GT.33.)TANC (K,2) 30.
267 TANC (K,2) =lO.**TAND (K,2 )
268 TANSLK ,1) AANSIIST .1)
269 IH=IHS (IP)
27C SLGY=VALC (KP,1)*t1. —VA LC (I(P,4))*VALC (KP,2)*SQRT (EVAL ( IP,LH))
271 SIGY=SI t~Y/ (1.+DI (1,ITYP ))
272 C TANS (K ,2 )-1 0.**LISIGY—STR (IP))/(VALC (KP,3)*SIGY))
273 TANS (K,2) = ((S1GY—ST ~~(1P))/(VAIC (KP,3)*S1GY))
274 TANS (K,2)=1O.**TANS (K,2 )
275 510 CLIt~1TINUE
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