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OPERATION LOGICS, PROGRAM LANGUAGE, AND COMPUTER SYSTEM

Sensitivity analysis of aircraft parameters on functional pavement
design is the primary goal of the MLGPAV program at the Transportation
Computer Center (TCC) in Washington, D.C. The program is an integrated
system for the functional design of airport pavements. The integrated
programs are data independent, based on defined mathematical models and
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 and universal default inputs. The job inputs consists
of only the aircraft data. The default system contains all of the data,
independent of the aircraft data.

The primary subsystem is the PAVDES subsystem from the PAVBEN
operational program at TCC. The primary output from the PAVDES subsystem
is the thickness design of pavements of various compositions. In the PAVBEN
operation the aircraft data is in the universal default file and all the
assoclated design charts are in the computed data inputs. For MLGPAV
operation, the aircraft data is in the job input file, requiring the necessary
design charts to be computed for every execution.

The MLGPAV program is operational on the IBM 360/65 at TCC. The pro-
gram is written in the high level language FORTRAN IY. The program accepts
input in the form of cards and needs several temporary files on auxiliary
storage.




FORMAT OF USER'S INPUT

The program accepts input in the form of 80 character cards. The
input 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. 1

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 particular 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,
0 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 floating
point field, the decimal is assumed to be after the rightmost column in that
field. Certain field has subfields. The subfields are separated by 5
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 descriptiomns j
must be correct. i




JOB INPUTS

JOB CARD

JOB Starting from column 11 is a 70-character space for job name.
Usually SENSITIVITY ANALYSIS OF AIRCRAFT and 9-letter air-
craft code.

ATRCRAFT DATA GROUP

FIELD IDENTIFIER DESCRIPTION
1 ATRCRAFT defines index, 1 to 20
2 CODE defines 9 char. AIRCRAFT code
3 MTOW maX. take-off weight, 1bs.
4 MLRW max. landing roll weight, lbs.
5 OEW operational empty weight, lbs.
6 RANGE range of aircraft, XLONG, LONG, MEDIUM, or SHORT
1 BLANK
2 BLANK
3 MLG main landing gear weight as fraction of MTOW
4 WGT single wheel weight 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 wheels, inches
1 1 BLANK
' 2 BLANK
% 3 WHEEL NWHEEL transverse coordinates
4 X-COORD number of cards is the integer of (NWHEEL-1)/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-1)/6 plus 1.
5
: 6
7
8
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LISTING OF DEFAULT INPUTS

PROGRAM CONTROL CARDS

The user controls the data processing by means of card imputs. All
MLGPAV 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 six control keywords which have been
programmed in the listing:

; 1. SITE Starting from column 11 is 4-character site code.
i For TCC operation, this card is in the default system.
; 2. 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.

3. USER Starting from column 11 is a l2-character user name.

4. JOBCODE Starting from column 11 are 7 characters to be printed
in block letter on title page.

5. RUN Field 2 identifies the program to be executed.

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

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, mon:ih/date/year

4 REGION CODE cost value for the region coded

5 REGION CODE

6 REGION CODE

7 REGION CODE

8 REGION 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.

FACILITY TYPES

FIELD IDENTIFIER DESCRIPTION
1 TYPE defines index 1 to 5
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
5




BANDWIDTH FOR TRAFFIC DISTRIBUTION

FIELD
1
2+3

[ ¥, I

DYNAMIC

FIELD

SN

IDENTIFIER
BANDWIDTH
CODE

RW

™

SH

DESCRIPTION

defines bandwidth index 1 to S
defines 12 character BANDWIDTH code
bandwidth in feet

bandwidth in feet

bandwidth in feet

INCREMENT OF ATRCRAFT VIBRATION

IDENTIFIER
DI
RW
™
SH

VELOCITY OF ATIRCRAFT

FIELD

S waN -

IDENTIFIER
VEL

RW

™

SH

FINANCIAL COST DATA

FIELD

NS =

IDENTIFIER
FINANCE
AIRB

ARCD

ASCCC
ASCMC

NBL

NSLP

DEMAND FORECAST

FIELD
1
2
3

IDENTIFIER
FORECAST
ADM

ATD

DESCRIPTION

facility type location, keel or side
dynamic increment, in g

dynamic increment, in g

dynamic increment, in g

DESCRIPTION

facility type location, keel or side
aircraft velocity in knots

aircraft velocity in knots

aircraft velocity in knots

DESCRIPTION

blank

annual interest rate of bond

annual rate of cash discount

annual escalation rate of construction cost
annual escalation rate of maintenance need
maturity of revenue band in years

mortgage payments of bond, in years

DESCRIPTION

defines 6 char. FORECAST Code
defines 6 char. ADM code
defines 6 char. ATD crde

PFLDI, smoothness of pavement surface

FIELD
1
2

IDENTIFIER
col. 1-10
Col. 11-50

DESCRIPTION
defines DI for deflection analysis
defines 40 char. smoothness description

6




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 overstress factor for keel

4 OVSFSD overstress factor for 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.)

1 BLANK

2 BLANK

3 A2 coef. of transfer function (trans. to long def.)

4 D1 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

5 MOD(S) mob. and demobilization cost for small job

6 MOD(N) mob. and demobilization cost for normal work

LAYER COST DATA GROUP

FIELD IDENTIFIER DESCRIPTION

LAYER defines LAYER index

PCBT coef. for computing unit price of the layer
FIAGT

COAGT

ASCLT

HLBT

POZBT

SFST

OB HWNH

Continuation Card

BLANK

IWFAT coef. for computing unit price of the layer
RSWLB

LBBR

CLHR

SLEHR

VB WN =
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PAVEMENT DATA GROUP

FIELD IDENTIFIER DESCRIPTION ‘
1 PAVEMENT defines 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

5 EVALUE if blank, use default E-value

6 POISSON if blank, use default poisson

Last 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 IDENTIFIER DESCRIPTION

1 ITERATE blank

2 PAVEMENT PAVEMENT index

3 LAYER LAYER code

4 HMIN min. thickness of design chart, inches

5 HMAX max. thickness of design chart, inches

6 HSTEP thickness increment of design chart, inches

NEW PAVEMENT ESUB GRID VALUES

FIELD DESCRIPTION

l1to$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 (mumber of E-values -1)/8 plus 1.

max. number of E-values = 20,

CODES OF KEEL AND SIDE

FIELD IDENTIFIER DESCRIPTION
1 PAVEMENT blank
| 2 NUMBER blank
3 KEEL defines pavement index for keel
4 SIDE defines pavement index for side
{
8




EXISTING 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

5 EVALUE if blank, default value is used
6 POISSON if blank, default value 1is used

Each PFLPAV must end with a LAYER code SUB.

PFLPAV ESUB GRID VALUES

FIELD DESCRIPTION
1to8 subgrade E-value for PFLPAV deflection and stress
chart.

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.

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 AIRCRAFT EQUIVALENCY FOR THICKNESS DESIGN

FIELD IDENTIFIER DESCRIPTION
1 CLASS CLASS index
2 PAVEMENT 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,

4,....,‘..__--—~—ﬁ




DESIGN CHARTS FOR LIMITING DEFLECTION AND STRESS

FIELD IDENTIFIER DESCRIPTION
¥ 1 PAVEMENT PAVEMENT index
3 2 PFLPAV PFLPAV index
: 3 CLASS CLASS code
i 4 LAYER FOR
' STR/MT LAYER code for governing stress condition.

FACILITY AND STATION IDENTIFICATIONS

FIELD IDENTIFIERS DESCRIPTIONS

1 FACILITY defines FACILITY index, 1 to 50

2 CODE defines 9 char. FACILITY code, first 2 char.
identify facility type code

3 STA-FROM min. 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

FIELD IDENTIFIERS DESCRIPTIONS

1 FACILITY FACILITY index

2 STA~-FROM min. 5 char. station code 3
3 STA-TO max. 5 char. station code |
4 SUMZ blank {
5 EVALUE NDT E-value from NDT2 AREA-E, psi

6 DRAINAGE DRAINAGE code, NORM or WET

7 TEMP. temperature

8 PFLPA 2 subfields, PFLPAV index, PFLPAV code

Max. number of STA-FROM and STA-TO is 7.

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

k} year + 1 current year's traffic

4 year + 6 5 year ADM

5 year + 11 10 year ADM '
6 year + 16 15 year ADM i
7 year + 21 20 year ADM

All aircraft indexes must appear. If aircraft does not have any traffic
than leave columns under the years blank.

10
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ATRPORT TRAFFIC DISTRIBUTION

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

FIELD IDENTIFIER DESCRIPTION

1 FACILITY FACILITY index
. 2 STA-FROM min. 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 LRWZ percentage of landing roll

7 TDWZ percentage of touchdown

YEAR should match the one defined in ADM.

GELS/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)/8 plus 1.

Continuation card or cards
1 to 8 tensile stress in the governing layer under the same single
wheel for deflection.
number of cards = the integer of (number of E-values -1)/8 plus 1.

PAVDES PAVEMENT DESIGN

FIELD IDENTIFIER DESCRIPTION

1 FACILITY ) FACILITY index

2 SERVYR R ", service year in 5, 10, 15 or 20 years
3 BANDWIDTH BANDWIDTH index

4 FORECAST FORECAST code

Controls the number of facilities which will be printed when the PAVDES
program i{s run. Facility number may be repeated to get several different
designs for the same facility.

11
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11 ASRS 150000. «0026 W31l 4
12 ARTR 60000, «03020 <2211 L
13 AGRS 40000, +VU0LT « 040
14 $SRS _20000, _eJ015 + 0908
15 LTSHA 15030 T e0028 «JJ15
1& FxpCOV 4560030, 0 _ . o0 — .
17 FXarny 180000, o “v
1R EXeC 3duuuul. «0 d
19 EXAC 140000, ] «d
20 _ EXRSC 30000. o U o T I
21 EXASA 50002, «0 «d
2? PFLPAV 60000, +0009 «JJ05
E 13
LAYER PCAT FIAGY CCAGTY ASCLY HLBY POIBT SESY
IWFATY RSWLA LBBM CLHR SLEHR
1 e SO0 e e e e e
2 +0102 .. ———
3 «91J32 o _ : o

S . ._. 0192 _

5 «N102 o } o
6 +0102 )

7 _ <0122 .

a «0102

9 <0102 - _

10 .. e0Ql02 . e e
11 <0192 -
12 «0102 _ 3 __

12 _e0OW¥2 e . . o
14 «N102 L } e
15 «J1N2 o
1¢ 0102 e
17 + 0102 o i N : i
18 <0102 _ _ L
19 <0102
20 <0102
29 «0132
» « 102
e
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138 PAVEMENT CODE LAYER THICKNESS EVALUE elrsson
139 1 AC/NOR ASTNP 2.
120 ASRS 16
ey . AGRS 8. . I
162 SUR
163 ? AC/c0UY ASTOP 2. 100009.
1eb ASRS 20, 85000.
146 sub
147 3_ _ _.__.ccpevm  pCC 2. e e
148 ’ TTern 6.
teS Sus
150 N CC/AGR PCC 14e
151 AGRS f.
152 SSBS 8.
153 e SUR e e e e e e
154 5 LEF ASTOP 4.
155 LCFA 6.
, V%6 . LCFR 8
? 187 LCFC 8.
- 158 suR
159 »e o o o o . ~ o
140 ITERATE = PAVEMENT LAYER HMIN HYAX HSTEP N T
. 161 1 ASRS 4. 37. 3. N
' 1n? 2 ASBS 4. 37. 3.
i 163 3 PCC 8. 19, - ile - -
104 [ Pre 8e 19, 1.
165 5 ___LCFA_ 2 __'_»___Al‘l,vs_ 1e5 .
165 *e
167 NFW PAVEMFNT ESUR GRID FVALUES B N _ B o
168 3300« $000« 9000, 15000, . 21000, 35200,
169 E 3
170 PAVEMENT NIIMAER KFEL SINE
171 .. R | ) . e
172 2 2
173 I 3
174 '8 4
175 ) S 5
176 1)
b 117 PFLPAV  CNDE. QLAYER  THICKNESS EVALUE _ e
X 174 1 ACt EXAC 3. -
| 179 EXBSA 6.
| L SR
i i - ]
f 142 PFLAAV ESIIR GRIN EVALUES
ﬁ 183 230). 130% __ 4J00.  6000. _ 80J30. _ 12000, 16000. 25000,
i ihé 35000, $5000. T3000. 100000. )
; 185 » ,
146 PFLPAY CLASS LAYER FOR STR/NMY B ) ‘
1A7 1 AC /NOR EXRSA
188 ' ,
189 CYASS __ PFLPAV FDR AND/ZANS _
150 1 ' .
191 " _ )
192 CLASS PAVEMENY ~ PFLPAV FOR AND/ANS = o o -
193 1 1 0o
194 2 ? ] )
195 3 3 0
1% 'S 4 0 -
a7 S L 0
1%R e
199 PAVEMENT  PFIpAY Ciass } AYER FNR STE/MT
200 1 0 AC/NOR ASAS
201 2 .0 ___ . AC/SDU  ASAS
232 3 3 CL/LTA pCC T e e e e e e et 4 ——
203 o n CC/AGH pce :
206 5 " LCF LCFC .
235 £ 1)

14
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Lt e e eae . ot

206 FACILITY AND STATION IDENTIFICATINNS
2at _FACILETY. €NDE _ STA~FROM_ STA-TO
298 1 RW 5 ° J00.2 099.0
206 2 RW 15 000.0 090.0
219 3 RW 35 000.0 090.0 -
211 4 T™™ 5 260.0 990.0 _ )
12 5 W 15 000,0 090.0
213 6 _____TW35 ___ 000.0 __ 090.0 . . )
214 7 SH'S 060, 9 090.9
215 8 SH 15 000.0 090,0
216 9 SH 35 000.0 090.0
2! Lo
218 STATISTICALLY PRMCESSED NNT GROUP DATA
219 _FACTLITY STA-FRCM  STA-TO_ __ SUMZ _EVALUE_ _ DRAINAGE _TEMP, PFLP AV
223 1 000.0 020.0 $390. 'NURM [ TA U
221 020,0 060.0 $000.  NURM 0/5UR
222 060.0 090.0 $000. NIRM 0/SUR
221 2 000.0 J30.9 15000, NORM 0/%UR
224 030.0 0£0.0 15000 NORM 0/5U8
’2 . 060.0 ___ _090.0 ____ 15000, ___NORM ___ _O/SUB _
226 3 230.0 330.0 35000. NURM 0/SuUB
221 030.0 060.0 35000. NGRM 07518
274 060.0 090.0 35000, NORM o/sus
229 4 003.0 030.9 5200,  NORM 0/5UB
232 070.0 060.0 $200. NTIRM 0/SUR
231 060.0 _ 090.0 5000. NIRM n/Sul
212 5 J00.0 032.0 15000. NORM h [L7A3} - I
231 030.0 060.0 ) 15000, NORM 0/sun
234 060,0 090.0 - 15000. NORM 0/sus
218 6 000.0 222.0 35000. NJRM 0/SUB
FEY 030,0 0€0.0 3%000.  NURM 0/5us
237 N60,0 _ 090.0 B 35000, NOIM a/sus .
238 7 230.90 T030.0 7 TTTTTTT5900. T NORM T TTQ/suUB T
739 020,0 060.0 5000, NGRM 0/SUR
240 060,0 090.0 5000, NU3M 0/5U8
241 q 200.0 030.90 15300, NIRM 0/%uB
242 030.0 060.0 15000. ~ NORM 0/5u8
243 ) 060.0 090.0 15000. NJRM . - 0/5UB
244 9 000,00 TTTT030.0 T 350004 NDRM ~TTTTTTTU T /SR T
265 020,0 060.0 35000. NIRM 0/s5uB
266 060.0 090.0 35000, NO3M 0/5uUs
267 -k
268 ADM ADMSUG AVERAGE CAILY MOVEMENTS, SUGGESTED
249 MUMRER OF ATRCRAEY MOVEMENTS
250 AIPCRAFT 1977 = 1978 15R3 To1988 T T 71993 7T T1098 T T
st t 15, 15. 20. 25. 3d. 35,
252 L 2
253 ATD ATPSUG AIRPCPY TRAFFIC DISTRIBUTION, SJSGESTED
754 FACILITY STA-FRCM STA-TND YEAR TOwS LRWE TOUWg
255 1 J00.0 030.0 1578 1000. 1230, 1000,
256 TTUTTTTT020.0 TTTT069.0 T 19787 771000 T T 103 T T TIN00TTT T
257 060,0 093.0 1578 0. 1Je 10.
254 2 100.0 030.0 1578 1000, 1939, ° 1000. oo
259 30,0 060,0 1978 100, 120. 100.
260 060.0 7 393,0 1478 19 1J. 10. ~°~ 7 TTT
FZY! 3 006.0 03d.0 1978 1300, 1930, 1000,
262 030,0 040, 0 1478 100, 190 U1 P -
SO 9&0,0 099, ) 1578 1. 1o 12,
254 % 290.0 30,0 1679 199, 1930,
M5 020.0 360.) 1678 130, 122,
266 J60.0 090.9 1578 12 10
20 5 0ng.0 020.0 1578 1000, 130, o i
Y. 030.0 060.9 1978 1004 12%. o T -
269 060.0 090,90 1978 1. 13
273 # J00.0 030.0 1578 1000, 1332,
2n 330.0 060.0 1978 109. 10%.
212 Je0.0 0990.0 1578 13 10
15
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273 .7 0a0.0____ 03040 19718 1. e

274 030.0 060.0 1978 ol

218 062.0 090.0 1978 <31

216 a 00040 030.0 1678 1.

277 030.0 060.0 1678 ol

24 2640.0 090.0 1678 sal

279 Q9 000.0 030.0 178 R

<R 03%0.0 060.0 1978 el -

81 360,90 - 090.0 1978 31

2R2 .

283 GFLS NDT3

284 1 12

PR L] 0.%847R8  0,367159 0,301377 0.228033 ' 0.187158 0.142032 0.117210 0.087903

786 0.,971678  0.062120 0.9649477 0.042216 : ) i T T

287 329,908 279.€14 243,846 194.094 159.736 113.800 83,746 42.653

FLE 16.847 00648 =21.661 -34.%45

Fa:1 *¥

90 PAVNES PAVEMENT DESICN

291 FACILITY SFEVYR AANOWIDTH FCRECAST L

292 1 20 2 FAMSUG

293 > 20 ? FAMSUG

294 3 20 2 F AMSUG

295 L 20 1 F AMSUG

296 ? 20 1 F AMSUG

797 3 20 1 FaMSHG o

298 4 20 1 FAMSUG ) T T

799 5 20 1 FAMSUG .

330 6 20 1 Favsus

301 7 20 1 FAMSUG

302 A 20 1 FAMSUG

W3 9 o200 v FaMSUG___ _

30e o . 4 ——— e e e e o e e
i
1
1
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DESCRIPTION OF SYSTEM OUTPUTS

TITLE PAGE Print the name of user, MLG-PAV, job name and TCC site. The
top and bottom margin of title page is 2 and 1 inch respectively.

PRINT/INPUT Head card of input data groups
1. Listing of Default Inputs
2. Aircraft Data Group

GELS/FAMD For aircraft 1; with weight, MTOW; pavements AC/NOR, AC/SOU,
CC/CTB, CC/AGB, LCF; all wheels and 1 wheel; prints the maximum horizontal
stress at the bottom of each pavement layer, and the surface deflection at
wheel 0., 0.

GELS/FAM Same as GELS/FAMD except all weights, MTOW, MLRW, MIDW.

Under the MWFPRT page counter, a table of stresses at the critical layer

and the surface deflection for all pavements is printed. GELS/FAMD and ]
GELS/FAM are used to get a single equivalent operation of aircraft 1, weight J
MTOW.

GELS/HDES For aircraft 1; weight MTOW; pavements AC/NOR, AC/SOU, CC/CTB,
CC/AGB, LCF; different thicknesses of design layer; different E-VALUE of
subgrade support; all wheels and one wheel; prints the maximum horizontal
stress at the bottom of each pavement layer and the surface deflection at
wheel 0., 0. Under the MWPRT page counter, a table of stresses at the
critical layer and the surface deflection for all pavements is printed.

RUN/PAVDES

1. Under ATM page counter, listing of aircraft movements which is equal to
the product of average daily movements and airport distribution for
each facility segment durins the 20 year design service life. ATM for
RW and TW stations 0. - 30., 30. - 60., and 60, - 90, is 1825000.,
182500. and 18250. respectively. ATIM for SH stations 0. - 30.,

30. - 60., and 60. - 90, are 1825., 182.5 and 18.25 respectively.

2. Under the OPWPT page counter, lists the MIOW, MLRW and MIDW for air-
craft 1.

3. Under the AND/ANS page counter, equivalent single type aircraft operation
will be listed for each pavement and facility. For each pavement only
the first two facility segments are printed.

4. Under the CED page counter for each pavement, the computed engineering
data relating to aircraft load repetition, E-value of subgrade, de-
flection and stress limits, and thickness analysis for two drainage
and three traffic conditions are tabulated. There are five new pavements
AC/NOR, AC/SOU, CC/CTB, CC/AGB and LCF. TFor each new pavement there are
three RW, three TW and three SH facilities having respective E~value of
subgrade. Under the NORM drainage condition, the associated ESUB NORM
values are 5000., 15000., and 35000, psi. The corresponding ESUB WET
values are 3000., 9000., and 21000. psi respectively.

17
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Under the PAV page counter, the pavement data relating to functional
requirements and governing condition of design are tabulated, similar
to the CED listing.

ERROR MESSAGES AND DIAGNOSTICS

The input goes through two stages of processing:

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

Data verification in which the program prints a limited number of
self-explantory error messages. FORTRAN will print messages if the
characters do not match the field, such as type of integer or floating
point. FORTRAN 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 refered to the 0S 360 Manual. These messages help identify
whether the program, JCL or hardware caused the error.

REFERENCES

Yang, Nai C., DESIGN OF FUNCTIONAL PAVEMENTS, McGraw Hill Book Co.,
New York, 1972.

Yang, Nai C., Nondestructive Evaluation of Civil Airport Pavements,
FAA-RD-76-83, September 1976,

Yang, Nai C., Nondestructive Evaluation of Airport Pavements, Volume I,
Program References, FAA-RD-78-154 I, September 1979.
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anrulunae LOST vaLueS

Iyec FACILLIIY FaClLITY FACILITY FACILITY FACILITY
waDa luTH (.Ll:tl CLOtZ Rw 'h SH

Ua Kn Tw SH e . e S
veo R Ta SH

F aieminid AlRe ARCD ASCCC ASCNC NBL NSLP

FuhLoaASl  ALM ATC

PrLus o _ -
“eady ¢Lde OVSFKL OVSFSD STRESS FATIST CGVAR Al

LAYLA CCoE EVALUE  PULSSUN _ MGD(S)___MOO(N) o
LAYER PCoT FlagT CGAGT ASCLT hisT P0IBT T SFST T
PaveMenT  CCuE LAYVER THICKNESS EVALUE POISSCN B
1lenale PAVEMENT LAYER HAIN HMAX HSTEP

Nen PAVEMENT £SUB GRIC EVALUES

PavodENT MUNBER KEEL SI1DE

PRLPAV CCCE LAYER = THICKMNESS EVALUE
PFLPuy £SLE GRID EVALUES

PrLPaAyY CLASS LAYER FOR STR/MY

CLnd> PFLPAV FOR AND/ANS

[ TR PAVEMENT PFLPAV FOR ANC/ANS
Pavocdem! PFLPAV CLASS LAYER FGR STR/MT

FaciLliY ANC STATICN IOENTIFICATICNS
STATASTICALLY PRCCESSLD NOT GRGUP DATA

Aun ACMSUG AVERAGE DAILY MCYEMENTS, SUGGESTED
ATu ATUSULG AIRPORT TRAFFIC DISTRIBUTION, SUGGESTED
ALRUnAFT  CCCE 470w MLRN GEn RANGE

al Co YANG, ENGINEERING CUNSULTAM] MafPRT I

SENSITIVIIV ANALYSIS GF ALRCHAFT L-1Qll-l

MCCEL PAVEMENT: AC/NOR ASTUP 2.0 200000. (@.23
ASBS 16.0 153036, (¢.24
AGYS T 840 TT40QUS.S Q.28
SJb INF] 5000 V.34
ALRCRAFT SURFACE CEFLELTICA, wZ STRESS AT LAYER: ASBS
TChn LRw TOw TCw LRnW TDw
L=1011-1  0.16022 0.13417 0.19673  64.4 55.4 16.1
0.06957 0.C5985 0.084G5 T 66648 TTTB57.3777 79,17
MCUEL PAVEPENT: AC/SUGU ASTGP 2.0 100000 Q.25
ASHS 20.0 85000, 0.26
AGBS 8.0 4JC00. 0.28
Sud INFI "7 80U0. " 0.34
ALKCRAFT SURFACE CEFLECTION, W2 STRESS AT LAYER: AS8S~
TG LRw ° TDw TLW LRW TOm
- 0.079C6 006872 0.09418  32.4 __ 27.5 ___ 36.8
MCCEL PAVEMENT: CC/CTB PCC 12.0 4000000. 0.12
[ 4] 6.0 200000, 0.23
Sud INFI 800Q0e Q.34
ALKCRAFT SURFACE OEFLECTICN, Wl SYRESS AT LAYER: PCC
TCw Likh G TCw  °  LRw TCw
&=a4011-} 0ell715 04C9778 0414462 388.8  330.8
0.03510 0.02578 0.04264 32603 27942 385.8

20

4T BT




NAL Lo YANGy ENGINEERING CONSULLTANT

MnPRT

SENSITIVITY ANALYSIS CF AJRCRAFT L-101i-1

DESIGN CHART - DEFLECTIGN CRITERIA

ALRCRAFT? L-1011~-1

PAVEMENT: AL/NGR

FHIVLRo/EVALUE
30G0.
Yol Ve413CS
tev Ve 42118
VeV Ved9ve?
Ldey Uedlhit
TR Je35265
LYeb vel23383
édov Jeldllle
P2 XY’ Je3Cl68
<deV Jé51CS
alev Ve27643
4o Je2c 848
LY PYY) Ved5E31

5000,

0031089
Ce2b2b9
Del622d
024044
0023295
0.22123
Oeéllle
0.20287
0.16529
Ge18319
G.181 44
0.17541

WELIGHT:

ASTGP 20

ASHS oo

AGBS 8.0

-Sud INF 1
90C0. 15000,
0.195%14 0.12310
Cel?¢35 Ual11950
Cel6327 GColli9
0e15395 0.1C425
Cel46lld QeUsSiL
Ge13532 0.0v4S1
Celldd?4 GoeC5l03
Ce129C7 0.08%C1
0612451 0.0E645
0.420%3 0.08356
0411701 0.08160
Oei134) 0.07933

WAl e YANGy ENGIMEERING CONSULLTAMNT

CESIGN ChART = STRESS CRITERIAs LAYER ASBS

388800,

200000,
150000,
4u00Q0.

tet e

21000,

Ge1C499
C.09393
U.C8048
0.08183
0. 0L7795
U.Cl478
0.07250
Ve L7069
0.C6890
0.06710
0.06538

"0e G6309

0.23
Q.24
.28

35006

0.07537
0.006716
Vs061€5
0.058417
Q.u»5173

J.05367

0.05235
0.0514¢
0.0504C
0.04930
0404320

0404713

MWFRT

SENSIVIVITY ANALYSIS CF AIRCRAFT L-10ll-1

ALRCRAFTI L=1011=1

PAVEMENTS AC/NCR

THlun/EVALUE
3C00.

YoV 145.1
lev L45.2
IJev 124.2
Loev 104.2
LGel el
19.v 15.0
ceoV €640
£IeV 5¢.4
«teV Bée4
diev 42.5
240V 43.6
37.9 4Ce2

5UuG.

136.8
12246
luB.y
89.9
Te oY
63.5
54.8
48.0
“2.7
389.5
35.0
32.2

WEIGHT: 388800
ASTCP 2.0 200000, 0.23
ASHS see9 150000 Q.24
AGDS 8.0  4J000. 0.28
suB INFI seee
9000.  15C0C. 21000. _ 35CUC..
119.4  1C7.3 100.4 $1.8
113.7 1C1.7 S4.8 86,2
93,9 83.1 17.0 69.5
75.9 T 60.6 5440
62.1 5249 48.0 42.0
51.7 43.2 38.7 3i.1
43.9 36.1 31.4 2641
3440 0.7 26417 21,5
33.3 2646 2249 13.3
26.7 23.4 19.9 15.6
2¢.8 2C.9 17.6 13.5
2404 18.8 15.7 11eS
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HAal Ce YANGs ENGINEERANG CONSLLTANT

STATICA
FALILITY SERVYR FURECAST FRUN-TGQ
hn 45 éc FAHSU§ Ce—~ 30,
Ka L3 2C  FAMSUG 30.- 60,
Kn 15 26 FAMSUG 60.- S0,
Kn 35 2C  FAMSUG  0.— 30.
hn 25 20 FAMSUG 30.- 60.
A 25 20 FANSUG 6Q.- SO,
In s 20 FAMSUG  G.- 20.
in> 20 FAMSUG 33.- 60.
Ta > 20 FAMSUG 60.- Su.
Ta L> 2C  FAMSUG  G.- 20,
Ta 1> 26 FAMSUG 30.- &0.
Ta 15 20 FAMSUG 60.- 9Q.

SENSITIVITY ANALYSES UF ALKLKAFT L-lOni=1l

Al 2

ATMy ALRCRAFT TRAFFIC MOVEMENTS

L~101L-

TCa:le825E
LRR:1.825E
TOn:l.825E
TCh:1.825E
LRhW:l.82¢E
TOwel.825¢E
TOw: 1.825E
LRmn:leE25E
TUns 1.825E

TGa2l.825¢E
LRn:14825E
Tdws L H25E
ICn:le825¢E
LRW:Le825E
TOn21,825E
TCwz:la825E
LRh:i.825E
TOn: 14825E

TOn2l.825€
LRn:l.825E
TdniC.0
TGnile.825E
LRmn:l.825E
TonsCaC
TCw:l.825E
LRW: 1. 825E
10hiCe0

T0nsl.825€E
LRW:14825E
I0A200
TSOh:la825E
LRW: 14 825E
TOn:Ca0
TCw21.825¢E
LRW: }4825E
I0wiC.0

wak Co YANGy ENGINEERING CUNSULTANID

1l

06
U6
g6
05
as
05
Q4
Q4
U4

eI}
g6
g6
05
g3
05
Ca
U4
Q4

g6
06

05
05

Q4
04

Qe
Cé

05
05

04
(L T

SENSITIVITY ANALYSIS LF ALKLRAFT L-1011~1

UPCRATIGNAL AIRCRAFT wEIGHTS

AIRCRAFT CCCE RANGE

1 L=1011-1 LGNG

OPWGT 1
LGAD FACTUR  TUw LR TUn
388000,  322200. 483300,

22
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APPENDIX 1 0S 360 JOB CONTROL CARDS FOR OPERATION AT TCC

The program set-ups consist of a single procedure, MLGPAV. The
procedure may be stored on a permanent data set and referenced through
use of the PROCLIB DD card. If not stored, then an instream procedure on
cards is necessary. The following is the deck necessary for executing the
MLGPAV program at TCC:

//JOBNAME JOB

Instream procedure or //PROCLIB DD
// EXEC MLGPAV, TIME.MLGPAV=150

/ /MLGPAV. INPUT DD *

Job card

Aircraft data group

I*

The procedures assume the load module data set, DYIM and the default
input data set, DYDT are on a single removable 3330 disk pack D00l2. Several
temporary data sets, as required, are allocated on any 2 available scratch
packs. The temporary data sets may be placed on the pack, D00012, but the
wall clock execution time will increase due to arm contention.

JOB CONTROL CARDS

//MLGPAV PROC ) - T
//MLGPAV EXEC PGM=GOL ,REGION=290K

//STEPLIB DD DSNAME=DYLM,DISP=SHR,UNIT=3330,

// VOL=(PRIVATE,RETAIN,,,SER=D00012)

//FT03F001 DD DSNAME=DYDT,DISP=SHR,UNIT=3330,VOL=SER=D00012

//FTOAF001 DD DDNAME=INPUT

//FTO5F001 DD UNIT=(SYSDA,SEP=STEPLIB),VOL=(PRIVATE,RETAIN),

// SPACE=(CYL,(2,2)),0CB=(RECFM=FB,LRECL=80,BLKSIZE=800)

//FT06F001 DD SYSOUT=A

//FTO7F001 DD UNIT=SYSDA,VOL=REF=*,FTO5F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)

//FT08F001 DD UNIT=SYSDA,VOL=REF=* FTO5F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=FB,LRECL=80,BLKS1ZE=800)

//FTO9F001 DD UNIT=(SYSDA,SEP=(STEPLIB,FTO5F001)),VOL=(PRIVATE,RETAIN),
// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572)

//FT10F001 DD UNIT=SYSDA,VOL=REF=* FTO5F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572) '
//FT11F001 DD UNIT=3330,VOL=SER=D00012, !
// SPACE=(CYL,(2,2)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)

//FT12F001 DD UNIT=SYSDA,VOL=REF=* FTQ9FQ01,

// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572)

//FT13F001 DD UNIT=3330,VOL=SER=D00012,

// SPACE=(CYL,(2,2)),0CB=(RECFM=FB,LRECL=80,BLKSIZE=800)

//FT14F001 DD UNIT=SYSDA,VOL=REF=*.FTO5F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572)

//FT15F001 DD DUMMY




//FT16F001 DD UNIT=SYSDA,VOL=REF=*.FT09F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572)
//FT17F001 DD UNIT=SYSDA,VOL=REF=*.FTO9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSI1ZE=2572)
//FT18F001 DD UNIT=SYSDA,VOL=REF=*.FTO9F001,

// SPACE={CYL,(1,1)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572)
//FT19F001 DD UNIT=SYSDA,VOL=REF=*.FTO9F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSI1ZE=2572)
//FT20F001 DD UNIT=SYSDA,VOL=REF=*,FTO9F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=VSB,LRECL=1284 ,BLKSIZE=2572) '
//FT21F001 DD UNIT=SYSDA,VOL=REF=*,FT09F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT22F001 DD UNIT=SYSDA,VOL=REF=* FTQ9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT23F001 DD UNIT=SYSDA,VOL=REF=*,FTO9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT24F001 DD UNIT=SYSDA,VOL=REF=*,FTO9F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT25F001 DD UNIT=SYSDA,VOL=REF=* FTQ9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT26F001 DD UNIT=SYSDA,VOL=REF=* FT09F001,

// SPACE=(CYL,(2,2)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT27F001 DD UNIT=SYSDA,VOL=REF=* FTQ09F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT28F001 DD UNIT=SYSDA,VOL=REF=*,FTO9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT29F001 DD UNIT=SYSDA,VOL=REF=* FTQ9F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT30F001 DD UNIT=SYSDA,VOL=REF=*,FT09F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT31F001 DD UNIT=SYSDA,VOL=REF=* FTO5F001,

// SPACE=(CYL,(1,1)),DCB=(RECFM=FB,LRECL=80,BLKSIZE=800)
//FT32F001 DD UNIT=SYSDA,VOL=REF=* FTQ5F001,

;; ggﬁgE=(CYL,(4.4)),DCB=(RECFM=VSB,LRECL=1284,BLKSIZE-2572)
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APPENDIX 2 BASIC FORTRAN LISTING

A2.05

A2.06

A2.07

A2.08

A2.09

A2.10

A2.11

SUBROUTINE NDT3
Compute NDT inventory file

SUBROUTINE CALC(1)
Compute Poisson's Ratio, and aircraft operational weights

SUBROUTINE CALC(2)
Longitudinal and transverse wheel probability distribution

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

SUBROUTINE FAM
Forecast of aircraft movement for equivalency computation

SUBROUTINE HDES
Limiting stress and deflection in pavement thickness design

SUBROUTINE PCVCAL
Compute present cash value
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A2.05 Subroutine NDT3

T LC ey J=1, ISEPAY
1oz TFIKGIELIPELIG))GY 17 609

104 Wd22e W2 ¥ S, ®¥VALTIYP 4 1C) /SEVALLY)

17y TFlwZoelTawdiitleid)old TQ 520 )

10¢ IV=PFLESGIL)%.7% . e
107 30 TY %4

1o 23 OBI %ie I=2,iLeSh

lus It wl el TewH(lyi))GOC TC 520 L —

11t EV=(PFLESGUT I =PFLISG(I=1) 1% (Z=nZH(1,1=1))
111 /21T o 1) = ol o I=1 ) 4 FFLESG(I=1)

11: G T3 S4n :
11z 524 (Li: 7118 ,

1i4 LVEPELTSL(HFLESG) %1425

115 540 T A¥)IRGINI) o EUe AN AM)GC TO ¢
11¢ 15=d

117 1= 1S0R AV
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11=]155PAvdd
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€, 1022 1 A10) o oT<HFLLSGIL)IODD TS 570
ALASNLP(Y (L)l GE N IHI L 41 )=k 2ZH(1,2))
52 T L%
5T 17 535 =240k LESS .
ITLESeiCiIS) e STLHFLEGTITYIGD TC 230
AT Ly 4 ) mr ML, =1 ) ) *(LSUT (T S)=-PFLESGII-1))
/00 Loa I I=PFLISH(I-1 ) )+WwIH(1l,1-1)
o 190 59
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A2.06 Subroutine CALC(1l)

123 C ¥%% APY

124 APY(I)=D. _ i _

128 N=lwATSut )

12¢ D) 4z J=1,H

127 TR0 XUTIvd ) oL )GL TO 420 ‘ .

128 APY (1 )=APYL T #IXP (= (WHECLY(T14J)/112.%450.))%%2/2.)

124 420 CLE:T1010E
- 134G DO 450 J=l,3 o
] 153 C =23 RADIVS FACTCR .

12 CRADIIS(19J)=50%T (o351 820GSTECXOPWGTILyJIXATRC(IZE}/ZAIRCLT,46))

155 FACT (I, d)=0 L

124 TY={3 .70, )%%2

1329 T2=2(15./48,}*%2

i3¢ DG 405 K=l 4l _ o L

157 WXT SOXTLABSLwiHF e L X (T oK) %X2 ) $ABS{AHIZLY (T 4K ) ®22))

1€ T lwkeiila0e 0T TS 430

126 FACTIR {1+ J)=FACTERI T, J) 41, i e o

14t GU 1D 445 _

6l 420 YE=S(RADIUSIT y J) uX ) *%2

147 WKE L 37 10% (L o+ 25 AYK+TL AV KRR 24T 22 YK%%Z ) ) _

142 WiEE 1o B3TI3%{Le—el5%YRK=TI#yK%:%2/3,-T2*YK%*3/5,)

144 FIFM=2,/3,1 4l 59%AN/RADILS (19 ) % (= (l=YK)%WK)

149 . FACTIE (T 3 J) =FACTOR( 19J ) tFIRM o

146 447 CUhiTINYT

Y] G50 LUt Tinu<

142 EOY ()= APY (1) %Rt 1STERADTUS(TLZ2) /12, A

145 AEC LU T Ut

15¢ IG= Y 5101

151 RAOTUS {20 2 1)=SUkT (2182 COETECRCIPWGT (L) ¥AIRC(ID,5)/AIRC(1ID,6))

138 =% APX '

15 O 550 K=1,0MAND

154 T3P A=TYP (k=) - i

1549 L. 5% LA=1,MTYPS
! 156 L=l A0 AL A
) 157 02 84) %=1 4MCPWGT o

15% I=L AR {4

155 IT{leliel-dCC TG 540

14 HeizNaitl LT N i

161 S. 830 J=143 :

207 APXCI s Jol)=0 ‘

162 DG %0 =1l hi '

ica APX (T 3 oL =4PXUT sy LY AIAPI=10820 7S

1¢% FORHY LR o) 20X 2o %iabD (K LAY ) ) %2

N7 I b RN I o
i 1o FAll el ) i PX Ty d g L) RS 0 6E A wDIUSTL )7 (1 2.#BANCIKyLA)) ’
! 160 : T NN I
' e Ae ALLTIUGY _ _
H
‘ 34

A
e — 7 B
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; A2.07 Subroutine CALC(2)
\
E
‘56 C 3% PLAVL CCUDE LAYE
47 D0 267 I=1,NPAVL
58 ZI0 N=MLAYEA(]) .
56 00 754 J=1,N
A8 D. Z3. Kzl,ynhLay -
61 FEALAY IRt 9 Jdel )avi o MLAY (K41 ))IGE TC 240 L )
62 TEALAY (T 0 Js2) e dTeMLAY UK, 2))GC TR 240
6= TLAYER (I, d)=K '
L4 TF(TvALIT oJ)alTal e IENALLT 9 J)=VALAY(K,1) v o
85 TFUPSIS(] 0J) elT e oD )IPCISIIod)=0 65— P8%ALTGIC(EVALITI L))
(¢ G Tu 250G
67 24) CoMTINUE e
o L% DRRCR
3 €S 280 CUMTINUT
7¢ 260 CONTINUE o
71 C oudn ALRC COOY TOW
72 Vo 255 1=1,0AIRC
72 T:ALE()) =0 )
7% IRLESS (1) =9
75 755 CMTIHUE
76 NG 270 K=1,NoPuGT

1 1=1A15L(K) T
Td IF(TaLZer)5C TC 270

7% TnAids” 11)=1 )
{ IFtlnso (el )elice IPLAKKIGE T3 261
g1 LRANGIIK, 1) =Y0inNollel)
S Lf\Al\J:‘K92,="DA-'J'J‘1’2,
i £ 2o DTOThe Y2l g '
- & THAOLE A0 UR ) Yot o MRANGLIJ)IGO TD 202
A Tabne (1)Y=
NY4 CL Ty Lol
81 ets Cuwmiliiygz
e 2eL T.LF(i)=1 o
2% IFMLALTU s L e B ALFLZ) I ALF(L ) =2
58 t=12L01 (1)
9 J=IRA LG T) B
9° PROLACT IR 1) o ERe TSL AR« A0 Tl Jyp I L) e GTe 1 i
Sz e ANDLH OT (Kl ) el Tola JLALFIK 1 )=MALF(L)
G4 If'(T' -a‘.’010[’ol.loloo\:a'l-.‘o-'p“CT(K'l)OLTOIO)DP"-GT(Kll)=AIRC(I'1’
4 IFC 20T (Ra 1 alTale) st GT(Kyt)=TOAd0 1oL ) ’ |
Ui TFO2D 0T UKy 2) el Tala)uPulTUK 2= (AIR((T42)-A1RC(1,3))
97 el s T gl ) =Rl U e 33 Y/ UATRS T L )=A1KC(T52) ) +AIRC(1,3)
Qo RO UT I e ol T ol e ILFWGT (K 93) =) 4 SXUPUGT (K, 2)

o5 270 CoMTI VS




A2.08 Subroutine PAVDES
1350 1217 ELAY=ZVAL(KM,IHSA) _ ___.. S C ;
351 LBOT=EVAL {Kd,NL)
352 1318 CLNSTA= v&LC(Ks.ZI*SQPT(tLAY)*VALC(KB,3)*(1.-VALC(KB,4)) ‘
353 Dii 1330 1A=L NOPWGT. . o o o e e e e+ - E
354 1=1AIRC(IA)
355 IF{1.LE.0)GU TO 1330
356 DG 1320 J=1,3 e e e e
357 ANS (1, J)=-(ABS(STRFD(KAA)) ABS(STRFAM(I.J)))/CONSTA
358 1329 CUNTINUE ’
356 1236 CCNTINUE . . u__m_.ﬂ_._,m_.",m”"n_,_ﬂm”;“ . e
3 36C AHS (2041 =0.
! 361 DU 1350 IA=1,NOPWGT .
362 1=1AIRCLIA) . e e e e e
363 IF(1.LEL.DIGC TO 1350
364 DN 1340 J4=1,3
365 FACTIR{I ¢ ) =nZFAM{T ) /02l edY . . . o
366 PRESS=AIRCIL,+6)%FACTOR(I,4J)
367 W(i=24 ¥PRESSHRADIUSI I, J 1 *VALC (KB, 10) /E80T
368 D4=1.,/VALC(KB,8) .. e e
366 DLDEF= hJ**(l.-Dw)*wZFAM(l.J)**DQ*VALC(KB.?)**(-D#)
37C AND (1 4 J)=DCDEF
371 1340 CUNTINUS . el e e e e
372 - 1350 CONTINUZ :
373 FACTOR{20 1 )=W2ZFO(KAA)/WIWFDI{KAA) . )
374 . PKRESS=AIRC(ID,6)*FACTCRI(20,1) .. ... __..._ . ._ . -
i 375 Wi=2, ¥PREISSHERADIUS(20,1 )% VALCIKE,10)/EBOT
{ 376 ADI20, L) =W0%%(1o=D4 ) *W2FD(KAA) x4 D4xVALC (KB, T) *%{ ~D4)
383 DN 1375 I=1,MPAVHD . . e e e e e
384 1F(IPAVLI1).ED.0CL)GO TC 1274
345 IF{IPAVLET)«GTLICL)IGC TC 1372
EYNS REWI{D O e e e e e e e
387 IcL =7
3886 1372 IcL=iCcL¢+l
386 . IFCITAMOS(ICL,1)LELO)GC TO 1372 ) e e e e
390 : READ(D ) ((ANS(TAsd) sAND( A, J )+ FACTOR(IA,J) s IAS 211200, J=1 .3)
391 IFCIPAVL(T) o NESICL)IGG TC 13572 :
392 1374 WRITE(12)ULARSIIA o) dANCUIAGJ) (FACTCRITASJ) o1A=1,520),J=1,4+3) . _.
393 1276 CONTINUZ
3 394 EuCFILE 12
; 395 REWIND 12 e e
36¢ KiwlNo 9
: 397 PFLIID L1Y
. 498 NSLP=FINAL(G) ‘ ' e
‘ 395 ASCit= (FINALA)+FINALS) =FINA2) 1-FINA(2)*(FINA(3)+FINALL)) '
: 40C POCVAAC=FLOAT(NSLP =1 ) (1 JAFLOAT (NSLP=2)%ASCM/2.%
! 401 (1 4FLOATINSLO=T)%ASL M/ 3)) L e s
! 402 AEGY=Le=Ta/ (1ot FINALL) )
‘ 403 PUVICC=To = (TS ) =20 ) (FIRA(2) =N IRBY )/ 2. %
654 Sl 0y LHAID) =34 b % INAG2)/ 30 ) . e
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A2.09 Subroutine FAM

9 Or 415 J=1,3 : .

Gl MS AT I 10 %% {ANSTI I LUVERSEFZ (Lo +DT(LCC, ITYP) D))

92 415‘ (l‘NTZs\'U- .

93 D 420 J=1l+3

G4 L CuhST=22.0 8

45 C Cl=.3

9 ¢ U= SATIOILLGC s ITYP /(L a4DI(LLC,ITYP))) i h

.97 C IVEDIRVEL LU g ITYPI 46U e %{ ) e~00)

44 ¢ ANTBORFACTORIT 3V #XHLL TI/RADING (], ) i

G4 C AR= CULNST/VV I ILUC, ITYP I/ SCRT(AIRC(T,7))

1C. ¢ AAKELY 3 (VALCIRP p 5 )% 2 L0317 (AR/VALCIKP 360 ))

101 ¢ D=2 W NAKESIRTAAATRADILSU I J)/12 ) o |
. 102 ¢ AGCBI L9 d) =(00=C1) ZANDLT 4J)
ﬂ 102 DA Ty J=10e®6{ LANDL T, JI=A0DL20, L1 ILAND(T,4))

104 S0 ConTIRG: oo o ]

106 L IFLRPAVIKP) e LS el VARITE(E 40 1IILLOC, ITYP )y VEL(LGC, ITYPY, '
' 15€ C FUFRCTORCT 3 0) 502133 ) 9 XNZUT )y (RADIUSEZ J) 5J=142) )AIRCH(I,7),

1.7 ¢ FVALCURP 45 ) o VALCKP 6} o

wa C 40 FORMAT(14,12F11.0)

f 149 425 ConTlnuz

11f £ XXz o%ralTORIZT 1Y #XMLATIDIFATTUS(ZC, 1) .
111 L AK=CONST/VVHOIALGC ITYVY/OQRTLAINCLIL 7))

112 € EAREL Ve s (VALC(KP 4 SV HALLGIOLAK/VALC KP4 61 )

123 ¢ Mz 33 wALKASGRTIXRARAAIILS (2029131 200

lia ¢ ALCBI20 )5 (utl=CL )/ ar O(20,1)

117 FALEL20,1) =1

11¢ ¢ SFLRPAVIKP) (LE.1) )

117 ( 4l TE06,50) (OANGLTed) 1 =153, 123, 12) .
118 ¢ TE(EPAVINP)LLT.1) !
119 c P TRE (60 AICEZ0, 1) S
12¢ (20 FLENATIIX,1PLTI345)

21 B LY Ke 1, 88T

122 C Do A 1A=L NLPWST )
B L 1= JAIRCII A

124 C IF{lelfen)GC TA 40

c5 C DU ol JEl.Y

12{5 < e \Ur‘(r’,s"]-

127 ( It {: ) ‘("I'—a' e l:o('or‘:(”)(;\; TC HA 0

1c¢ ( At ATy P) =1 vE Ahvul e 11'-HNP’J(]’J))

P ( +]

127 C LS AT AN g 1y JYHAPX (T e Jy 1APX) )/ ANDD(20,1 1))
121 [.oa>: €771 L :

127 R TR 1 ) I .

152 U %% 40603

124 RIERTE IS b S

1he who LRI dYEl,

w3 ol TAEL ¢ lerweT

137 AN TR TG O I )

132 el e YGL L w2

129 o Yoo JT )l

T Y BN SRS I R R i '( el e DITANIA(T G U NE NS 1 APK)
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‘é; A2.09 Subroutine FAM (cont'd)
*f
H
‘ 1o SEGMIVIJ) =SEGMIVIJ) +ATM (Ko TAg J)RANSALT, J)EAPXIT,J,1APX)
13 1al G0 CLUITINUS -
i 147 J= .> o ' .
! 144 TSl d)=0,
! 144 11(ndou--~) S,y J)-ATM(K.ln.J)*‘Nan(]'J)‘APX(IpJ,IAPX)
- 144 *APY(L)
} 141 1r(n4.GT.2)SGQHQV(JJ=S£CMCV(J)+ATM(K.IA.J)*ANSA(I.J)*
! L4t AR (Lo dy I PRI EAPY(]).
| 145 470 CENTING
C 1L AMGSILUC) ="
3 151 DL 4u% J=1, 0
‘ 157 PO SIK LUL) ZAMNS{ Ky LLC Y #+SERHIVED) _ _
4 153 45, CTilTIUC i
; 154 AMLS(R,LTC)= QwNa(K.LCC!vSPrRu(LUC)
L 15: C *%+ AMG L B
1_)(- Ou. "l)J J=1|3
51 HG0 DSCHLVYED) =0,
15 D. 517 TA=1,MIPWGT
‘ 156 I=TAIRC(TA) T Tt T
3 lee IF(I.LLe"IGL TO S1C
' 1ed 00 G0 J=1,.2
167 . FLOll 4 d)=0 B )
16 ALNE= G,
1o TEAT " HUReT1290d)eGTeCWl) X
1¢f FUETE AL L A TR TN, J)*APY (1,43, T4P X)) Tt T T
14¢ TEELILLOT 2 )aLia=t . l
167 AT Rl 0d)eTadel) : i
‘ 1oL 5 L(I.J) ANCALI, IV RALND) )
] 166 - 527K 12 9 J)FAPX( Ly dy TAPX)
| 17. ;,n. W) SCTUAIVIII+EQD (1 ,I)
Looan CCo LUt
77 J=3
] 172 PO SR D LI L
17+ ALTIC= ),
17¢% TF (i -1.;T-¢_.' iCobhTrH{K, IAyJ)eGT o0 el
TTé ’!‘L-\Lu:]\(“fﬂ(K.I‘.J)*QPK(I;J,IAPX) <APY(I)) i _
: l{’ 1r(A-l‘qu]cv.)Al ")
! 178 !r(hJ.GT.Z.ﬁ\C.ATW(K'IA,J).GT.F.I)
; 17< $UMI e NI LANDALT J)#%ALAD) ) o )
! 1 40T ‘(\.I‘\QJ)"\PK(I,J'IAFX,* WY (D)
i 161 ¥ (NaeGTa 21 20 dMGVII=ECHEY () +2G T I)
| 187 L1, CoaTINUT
! b2 RN PP SR RN
l Y DL IEleiiw
Loy ALK L C)EAMIIERy LOC BTV YD N ,
Lt 5 i (\n..lnd.

vl AM Dlagl C)s )\ANL'(!\'L\C)’:QP'.“C(L'- )




A2.10 Subroutine HDES

51 C *#* STRESS LIMIT
.52 . CRLERLAYER LKMo o o e e e e e

53 nbl=dt-1 ;

54 DU 199 J=1,hL1

.55_. o oSTRLUK oLOC ¢ J) =SQRTIEVAL (KM g J) V¥ {1 a=VALCUKP 430% . _ .

56 +ALOGIO {AANS (K4 LCCI I )/ {1 «+DT(LOC,I1TYP))

57 STRU(IK ¢LOCsJ) =STRULIKGLCCyJ)*VALC(KP2)
.58 .. CVERSF=VALCIKP,1) . . e - D e

56 IF(LUC.GT o1 ) IVERSF=VALC (KP,9) )

60 STRLIK yLOC s J) =STRL(K,y LCC.J)*OVERSF*(1.-VALC(KP.4))

61 .. 150 CONTINUS . e e

62 IF(KN.LE<0)GO TG 197

63 NLA=NPSLAY (KN) '

6% . NLAl=NLA-1 e

65 DU 195 Jl=1,:0LAL

65 J=JieNLl

61 STRUL{KsLOC »J) =SQRT{PSLE(KNsJ1) )% { 1e—VALC(KP,3)%

68 +ALOGLO {AANS (K, LOC) )/ (1 .+DI(LOC,ITYP))

69 STRL{KsLOCsJ)=STRLIK,LQC,J) *VALC(KP 42)

.10 OVERSF=VALCIKP,1) . _ e e T
71 IF(LOC.5To1)OVERSF=VALC(KP,9)

72 STELIK sLUC o J) =STRLIK, LCC,J)*OVERSF*(1.—VALC(KP.4))

73 165 CCNTINUE . . o ... e S e

74 C =%% WL

75 197 CONST=2.28
76 . Cl=.01 e

77 XX= e 6¥FACTCR(20s L) #XNZ(ID) /RADIUS(20,1)

T8 PRESS=AILCLID,6)%FACTIR(20,1)

75 DO=3JRTIDILLUC yITYP)/ (L et DI(LECyITYPY) ) i e

8C VV=COXVELILCC,y ITYP)+60.%(1.~-DD)

81 AK= CONST/VVEDI{LOC, ITYP)/SQRTIAIRC(ID, 7))

82 S C WRITE(64+20KP ¢ AKo VALC (KPP C) o o o o

83 C 20 FURMATILX,15,2F10.4)

84 AAK=10e %% (VALCIKP S)*ALCG10(AK/VALC(KP 46)))

85 DI=12 e *AAKXSSRTUIXX*RADILS 1209 10/ 20 ) o o e e

86 ERLT=EVAL (KMyNL) i
87 CIF (KN +GT oG IELOT=PSLE (KN ,NLA) :
88 0T 24 #PRESSTRADIUSI20, L)RVALC(KP 3 1O ZEBOT. e e e o
89 B3 VALCIKP s 7) w2 (1 o~VALCIKP 81 ) ;
40 ll (/\lllD‘K'L C)QLA..].O.)NLL(KQLOC)"(D'\"Cl )**VALC(KP 8)
y1 IF{ANVDIKGLCC) oGT 4104 e :
92 #nZLK LUC)=({BN-C1)/ALGCLO CAAND (K oLUC) ) )%&VALC(KP 48) ‘
93 D4=1./VALCILKP,8)

94 DOVEF=VALC(KP T ) %%(-D%) . _ P -

S5 IF{NXSLoLEa1 ) WlLIK,LOC) ={DN=C1) ;
96 C #%% Y( A4D 03 T GE CALCULATED LATER _ {
97 C %% SHCULD USE ESUP




169
17¢
: 171
( 112
; 173
| 174
{ 175
| 176
; 177
i 178
| 179
| 180
; 181
¥ 182
| 183
| 184
185
3 186
| 187
! 188
189
19¢C
191
192
193

195
19¢
157
1938
196
! 20C
1 201
| 202
| 203
! 204
; 20%
206
207
.20e
w 209
! 21C
‘ 211
| 212
\ 213
‘ 214
| 21%
21¢
217

218
219

154 -

360 IST=IST =] o oo o e e e D

370 I1=IEST+IES
ESUP(K)=ESUu(IL)
NL=NLAYER{KM) . . . . e ame e e e
NL1=nL-1
PRESS=AIFCITDs6)*FACTUR(20,41)

WU=2.*PRESS*RADIUS(20,1)*VALCIKPy10)/ESUPIK) . - - —

D3=VALC(KP 7)) *40*%(1.-VALC(KP+8))
UDA=1e/VALC{KP,8)

Lac2=2 o Ty

LF(XSL.LE.1)GO TC 501
DO 373 LOC=l,LUC2 - .
CZLIM(K o LOCI=D3EWZLIISTOLOC) o oo e
TAND(KoLOC)=AAND(IST,LOC) .
TANS(K,LGC) =AANS(1ST,LOC) , '
. DC 371 J=1,8L1 .. . e )

STRLIM(K,LOC,»J)= SYRL(IST'LUCoo
371 CCNTINUE

CLFEKNGLESQIGD TD. 373 . . . . L. ae ol e

DG 372 Jl=1,NLAL
J=J1+NL1
CSTRLIM(K,LOC s JI=STRLIISTILOC,J). _ . .. _ ...
372 CCnTiNUE
373 CUMNTINUE
xxx INTERPCLATE IZVALUZ . . e - —

IF(ESUBI]I1)eGTe ESUBG(I))GO TD 375
**%x ERRQOR

375 OC 330 I=2,NE . e e e v i+ e e

lr(:SJﬁ(lk).tQ.tSUBG(l))GU TO 390
TF{ESUBIT1).LTLESUBGII)IGO TO 410
380 CuNTINUE o e e e+ e
%% E[RCR
I=NE .
CuU TO 410 - o mmm e e e e e e e
390 DO 42D N=1,NHG
Wl =WZH{N, 1)

STRINY=STRHIN oI . o o e et e e e e e+

400 CONTINUE
Gu T 422
412 DU 42) N=1,1HG ' S

nl(u)—(mLH(c.l)—NLH(N I l))*(ESUB(Il’ ESUBG(I 1))
+/(FSUBGUI )=ESUBG(I=1) ) +%ZH(Ns1-1)

STREAI=(STAHIM ) =STRH (hy I=1) )% (ESULIILI~-ESUBGIT=2)0 . _ . . _._

+/7(5SUSGI1I)I=-ESUBGE I=1) ) +STRHIN«I=-1)
420 CUNTINUL
422 DI 593 J=1,2
Tl adLTHLK, J).Ll.al(l))bd TG 425
HOES{KsJ)=tiVALIKM, 1)
CU T 460 RV e e e

425 DU 439 V= ny"'G
IFCAZLTK, J).uL.WZ(N))GO 10 450
430 CUONLTINUE - . .
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? 221
222
223
224
225
| L 22¢
E 221
: 226
E’ L 228
£ 23¢
| 231
: - .232
’ 233

234

23¢
2317
238
3 239
240

242
243
. 244
245

. 241
248
246
25C
251
k 252
| . 253
S 254
i 255
i . 25¢
& 2517

258

-25S

260

261
; 262
| 263
264

235

. 241 .

24C

e GG T 5Q0

€ 504 OCOEF=wD%%(], =D)Ll IP)*EDLEVALC (KPyT) $#(=Dé)

470 COMTINGE

e VJCRITUK G I®Y e

480 ICRIT(K,J)a=1

HOES(Ked) =HVAL(KMs2 ) $HVAL (KMy 3172,
1CRIT(KeJ)a=1

i e mmrmem et cem e m—m e e e e e ——— e O

650 HDE SIK, Jl*(HGR!D(KH N)-kGRID(KM N-l))*(HZLINIK;J)-HZ(N—I))
S/ANZAINI =W LIN=1) ) oHGRID L KM yN~1}

.60 IH=]IPAVHS(KI) . ..
IF{RN.GT,. O)IM'IHONLI
JFISTRLIMN(KeJoIH) LT, SYRKI)IGO TQ 465
HesHVALLKd o). o - — a— S
GG TO 480

465 DU 470 hs2.NHG
TFOSTRLINIKIJIIHILGESTRIN)IGD TO.475.. . . -

e ——— - o e e eEmE—ge 4 A - s S = e mea it e g

et ——————— e =+ e

HOES(Ked) =HVAL(KH4, ZlONVAL(KMoﬁ)/Z.

GO YO 5%
475 H=(HGRID( KA oN)=HIRIDIKMoN=L) ) *(STRLIM(KsJsIH)= STR(N =-1))
S/ESTRIN)-STRIN=-1 I ¢HGRICIKM,N-1) __ . —— -

TF(HOESIK2J)oGT,HIGC TO 500
C-HOEStUKed)=H e —_——
ICRIT(Kyd =1 '
500 CONTINUE
GO 1O 510 ... . —_.. ..
01 IP=IPFL(11)
IFCESUF(K) «GTLPFLESGL{]1})GO TO 502
WZLIP I =al HEIP 1) 0 25% (WLHLLIP L) =RZH(IP,42)) e e
STRUIPISSTRHIIP 1) €e25%(STRH(IP,1)=-STRH{IP,2))
G0 10 50«4
502. DL 503 1=2.NFLESS . .. e e e e
TFLESUPIK) LT, PFLESG(X))GO Td 503
W2LI2)=lhZHU TP, T Y =WZH(I Py I=1)) (L SUPIK)-PFLESGI(I-1))
¢/(PFLESGL ] )-PFLESG(I=1))+WZHIIP,I-1) _. e e e e e e e e e
STRUIP)I=(STRH(IPo 1 )=STRH{IP,I~- ll)*(ESUP(K) PFLESG(I | @B
¢/ (PFLESG(I)~-PFLESGLI=-1))+STRHIIP, I-1)
GL TO 520 = . .. N .
5C3 COKT]NUE
“Z2{1P)I=NIH( 1P, NFL:SG)-.ZS*(NLH(IP.NFLESG'I) WIH{IP, NFLESG))
CSTRAIPY=STRHL IP yNFLESG ) ~e 25%(STRH (I Py NFLESG=1)=STRH(IPNFLESG))

584 DCDEF=ESUBIIL)I/ZIVALCIKP TI%ERPAVIIL))
. DCDEF=uDT10, % *{DASALCSLIO0LCCDEF) ) . e e s
TANO‘K"J’A»\.’"C‘ 18T,1) ‘
TARDIR ¢ 2) 510,88 GZLITSTY (1) /0J00EF)
TARNCEK 4 2) = IWZLUIST,, LY /0CDEFY . . . L. -
TFUETANDIK 42) 06T 30, I TANCIK,2)=230,
TANCIK2) =10, %%TAND (K, 2)
TANSIX 1) =AANSLIST,L)
=15 eie)
SIGYSVALLIKE o L)® (] o=VALCIKP &) ) EVALCIRP 4 2)*SQRT(EVALIIP,IH))
SiLY=SIaY/ZU ). 4011, ITYVYP)) . . . .
TAMSIN G2 s Lu 2t (SICY blh(lPl)/(VAL((KP.3)*SIGY))
TANSUR 2 s (lSIOY=SVL LIPI)ZUVALCIKPy3)%SI%GY))

:‘\-"5“‘....""1\.‘ e¢TANS (K, 2)
510 CunTINUE
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A2.11 Subroutine PCVCAL

b Doty Dl ? - R '
4 VY e e tAST
LAz il e
S o (nrliel e sl AY = AL LGN
| o PE O da o Lol AY=¢ S LE (K JHISAY
g At POt eni o ?)LdSA=] iSACRLAYEP (K4} =1
f Wi Ptz 15 (4 0)
j L IR Y & '(i‘:-'«.lll)
i Y. ATLLE e L O =L 75T LAY 4HUES .\p'O\a”"JL(IL)
{ 51 JUSTREYALC AP 92 ) 33URTCELAY ) {1 o =V AL LUK P 34 ) )
| 52 SIST Ul 125 L Lo~ VALDIRP 3 FALIGLO(TANS(K,LEC) ))
| 52 UNELSFE=YALLLLP, L) L
i G Ir(e il e 3T LILYEE Py ALC(<P 9)
; 55 2=V AL g N e sV EAS TR LLSTE-RCSTRY (UL STR=-STRLIMI{K,,LLC, 1HH5A)
§ Y f/! vf.ﬁ_.( ) L e
i yr AR ERIEI NS I
i s ’(V(‘.--»l-AcL(<.luL)*H(V’"*AILF(( LCC)I*PCVICC
¥ ‘)ll V‘)) "\\]ln] R
: e S e S S
: 01 N W PN RS o X UD WS s ARTYNS RS TR X PR XY
! Cr R LS R By S R
| G el 2y =2 0uil v g ) o
(4 GO T 950D
et 323 G0 43D L=, 2
ot N "{ J(L., )—). ) T
wl Lo a.;v-"-.aT‘
O f#\Vki't)-\-’V(’d')#Ptvtﬁ Lu-)*(a&?»(‘*l)—ASTA(K))
l.‘.‘ 35\} '\.- l\){ -
(ge n#(I(Lb )~n‘(V(tuL)/(“STA(u STY=-ASTALL) )

407 LOLTINYE

V_H __,A‘,‘.
-~ -
-
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