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LEVEL 2.3.0 (J~NE 78) JS/360 F~RTR'N H EXlEND=D DATE 80.242/09.38.28 PAGE 

·REJUESTED OPTIONS: EBCDt: 

OprIO"lS IN EF"eer: NA~E[~'IN) "lJ'TIMIZE LINECOUNT(60) SIZE("'AX~ AUTOOBLlNONE) 
SOURC; EBCDIC \lOLIST NOOECK OBJECT NOMAP NOFJRMAT GOSTMT "'JXRE~ ALC "'OAHSF NOTERM IBM FLAG(I) DUMP 

e 
ISN 3002 
IS'" O()()] 

ISN 000. 
IS't 0005 
IS" :)0()6 
IS'" 0007 
[5'1 OOOB 
ISN. 0009 

ISN O()l() 

ISN DOll 

IS"! OOl2 
IS'" (lOll 
ISN :101' 

IS" )015 
IS ... 0016 
IS ... OOI? 
ISN 0')1'3 

IS'! 0019 
IS'! 0020 

ISN 0021 
IS\I 0022 
I SN 0023 
IS"! 002' 
IS ... 0025 
IS ... 0026 
IS.,. 0027 
[S'" G028 
ISN :1029 
(SN 0030 
15 ... 0031 
IS ... 0032 
I S"I <)033 
IS ... '<)34 
I SN 0036 
'SN OOl? 
IS ... OG38 
ISN 0040 
IS .. 0041 
IS ... 0042 
[S'" 0043 
IS ... ~()44 

IS .. 0045 

PROGR'~ "'ULlAO X'NP~T,OUTPUT.TAPEt.TAPE5.INPUT.TAPE6'o~rpUT< 
CO~~ON /AGES/ AGE25. 'GETS 
CJ~MaN 'CO$T$/ COS~(20.2'. COSVI20.2). C05MS(20.21. COSVSI20.2 •• 

1 CSMPWI;!I, CSVPWUI. C5MVA(Z •• C5VUA(2) 
:0~~3" 'EA_3AV/ EAL~T(10.21. APPT(10.ZI. EALFCT(ZOI. IEQTRp 
C:)",.3'" /=Xi>VT/ THfClt!41. "'TVPE"'.). HI-AY. IP. IF, I!h IC 
CO.4JN /F~"OS/ APOF(ZO.Z). RTINf. RTI"'F 
CO"~ON /10/ LI. 1..0. LO 
C)~"J'" /L\3=I-S/ M~TLABC5,IO) 
CO"~JN /Uili>/ XLM(30) .VLI4(30).POTLlU20.2) .OUT13(20.2), 

TOTALM. PPF. TPF. PFNO. NA5L. NSLR. lOVLMI30.2' 
Cl .... JN 'MIS:' IPOT. (ARMS. OLONNT. AG= 
CO~MO'" 'OUT/ PSIEI30.21. EALREN(30.21. C05T"'(20.30.21.C5TOVI30.21 

I ,13SIB(30) 
CO~"J'" 'OVE~/ TOV(30.Z'. SNOV(30.2'. THOVI30,2) 
CO .. ",) ... 'OVRLAV, WLANE. W3 SH. WGSH. P13V05H. CAC. CGR 
:l~"ON / 30V/ SNOV~(20.2). rHovo I20.2'. CSTOYPI20.2'. ~3120.2) 

1 • RLP(20.21 
Cl.~J"" ';>51' PICON. PTERM. PIOV, PTOV 
:J"41'" /5T~COE' STRCO(8).CCI4).~(lt).NC.STRC(5).RF5(41.~FB(41 
CJ"MlN 'STq~C/ SN, 55. R. O. SC. X~. XK. E 
Cl"'''J'I 'SU"IARV/ SEeH.E! 2,10.5) .SYSTLEI 60.51.NSECT(S) .J"_C( II) .51. 

1 COSR( IO,51.DELC'III! IO.51.COSRI3W( 10.51.)::_CI.IAI 10.5). 
:2 COSRUA( 10.51 ,RLR4TI 10.5) • TL"( 1 0.5) .05LV( 1 1).5 I. "'SY5 
CJ~~l" /CMP' CO,",0130.341. PCOMP(30), A~TP(301 
C3.~a", /SLVG/ lSLV. FLRP. VlllO). RlllO). VL130l. RLIJJI. 

I lJ(30). PL1301. "'"301. :>(201. VO{Z(». R:>(20)' 
2 PB.VPEI.RPS. liS. NY. SV(!'>.21. 5V9. FLR"T;>ltl 
C~ •• )~ /TI~E/ ATP. OVLIF. NYAP. NVR. YR(40) 
:O"~JN /TfT_E' rIT~;120.J), SECTTL(20) 
CALL f~lT(11 

I 00 c,_~ I",,'UT I I GCll 
Ga TJ (110. 200. 300,3001. IGO 

11 0 C'_L INIT(2. 
CA __ "JTSET 
CA_L "'NTSET 
CA_t. 1'.-oRNl 
C"_t. E'It.GET 
CA_L oJrPJr ( 2) 
C'_L LIFe,/,: 
CA_L OJT!>Uf{ I) 

1= fIS_V .GT. 0) CALL SAL VAG 
CA_L FI~A"'C (1ERR' 
CILL o~r"u' 1'1.) 
IF (IERR .GT. 01 GO TO 300 
GO TO IJO 

21)0 CO'lTIN~:; 
GO TO 1(l0 

JOO CA_L OJTP~T(O) 

STlP 
E"'O 

.)"'ft:1~5 1'1 ~·=:::;T.~A"'I"(~U"l1 '\jJJ:>n"lzc LI"'=COlJNT(!'>" Sllff"'A)() ;\lJT':}'"lRL(Nf)'IEI 
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~EYE~ Z.3.0 (JJNE 18) PIIGE 

QEQUEsrEO OPTIONS: EecDre 

a~rfDN5 IN EFFECT: NANE(~~IN) ~03'TINIZE ~INECOUNT(60) SJZE(~AX) AUTOD8LfNO~:) 

SOURCE EBCDIC NOLlsr N~OECK OBJECT NOMAP ~OFORMAT GOSTMT N3XRE~ ALe NOANSF NOTERM IBM F~AG(I) DUNP 

ISH )OOZ 

ISN 0003 
ISIII 000. 
IS.., 100'S 
ISN 0006 
ISH 0001 

ISH 0008 
IS". 0009 

SU3~OUT1N: NPAGE 
c 
C THIS R3~ri~E EJECTS 'THE CJRRENr PRINTER PAGE AND PRINTS THE 
C HEADIN. AN) PAGE NUMBER 
C 

COM~ON '13' ~r. LO. LO 
()ATA N:>G '0' 
"P:;; " 'flOG .. 1 
WRITE (~3.20J NPG 

20 F>~MAr(I~I'IX.29HAUSTIN ~!SEARCH ENGJ~EERS INC.90X. 
I SHPAGE • 13 " 
2 lX.4SriNU_OAO - WEIGHT EFFECTS ON ~AVEMENT PERFORMANCE / 
3 IX.2THVERSION 1.0 - OCTOBER 1978 //J 
~:::TJRN 

E"i() 

.OPTIONS I~ :FFEcr.SDURC: eBellC 'IJLIST HODeCK OBJECT NOMAP NOFORMAT 60STMT NOXRE~ ALC NOANSF NOTERM IBM FLAG(I) OUMP 

S3URC: ;'AT:::ME~rs ~ 

•••••• ENO a~ CjNPILATION •••••• 52K BYTES OF CURE NOT USED 

r 



t 

1 

LEVEL Z.3.0 (JUN~ Tal PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN E;F:cr: NA~E(~'IN) ~J)~TI~IZE LIHECOUNT(601 SIZE(MAK' AUTOOBL(NONE' 
SOURC~ EBC}IC NOLIST HODECK DeJECT NOMAP NOFOR~~T GOST~T NOXREF ALe NOA~SF NOTERM IB~ FLAG«I) DUMP 

ISH 0002 
IS·" 0003 
IS ... 0004 
ISH 01')05 
IS'I ')006 
ISN 0001 
IS'l 0008 

IS'" 0009 
·ISN 0010 
15'1 0011 
ISH (1012 
IS'! GIl13 
IS 'I GOl4 
ISH 0015 
ISH 0016 

IS'I 0017 
ISH 001"> 
I S'I Olll'.) 
ISIt OIlZJ 
(S'I 0021 
IS'! 0022 
ISH 0')23 
rs'4 OOZ. 

c 
IS'I 0025 
IS" 00?!6 

IS" :)027 
(S-' 0028 
t SH 0029 
ISH 0030 
(5" 0')31 
IS'! 0032 

[S" 0033 

BLO::!( DATA 
C3~MJH ,eNSTS, NAPOY. PA3 0V. SIZE. AVqG 
CO~~ON 'EXPVT/ THICK(4'. MTVPE(41. NLAV. IP, IF. IR. Ie 
C)~~3'4 'FV'IJS, APOF(20.ZI. RTINT. RTIHF 
CO~~ON '10' Lt. LO. LO 
CO~MOH 'LAB~LS/ ~ATLAB(5.101 

CO~~J'" 'LMP' XLM(30). YLM(301. POTLN(ZO.21. OUTP(20.Z). 
I TOTALM. PPF. TPF. PFNO. HASL. NSLR. TOVL~(30.2) 

eJ~~lN /MISC, IPOT, fARMS. OLOMNT. AGF 
CO~~ON 'OVRLAv, WLANE. WPSH. WGSH. PPVOSH. CAe. eGR 
:l~~ON '051' PICON. PTERM. PIOV. PTOV 
eJ~MlN 'ST=ER/ EaFACT(15.S). PTST' •• 
CO~~~1t 'STRUC/ SN. SSt R. D. SC. XJ. ~~. E 
el~~lN 'ST~COE' STR:~(B).CC(.).MC(11).Nc.srRC(5J.RFS(~),RFB(4) 

Cl~MlN 'TI~E' ATP. OVLIF. NVAP. NVR. YRt40l 
eO~MJN 'SLV~' ISLV. FLRP. VI(3~). RI(~O'. VL(30). RL(3). 

1 V(30). PL(30J. NI(30). '(20). VP(20J. RO(20). 
2 PB.VPS.RPB. NSf NV. SV(6.ZJ. sva. FLRPT'(.) 

2 
3 

• 
5 
6 

7 
f\ 

9 

t 

1 
Z 
3 
4 
5 ., 
"7 

lATA HAPOV. PAPDV. SIZE. AVRG '21. 5.,. 2.0. 100./ 
lATA PICON. PTERM, PIOV. PTOV , 4.-1. , 
OAT" t;=, 11'1. Ie n. 2. 3 , 
lAT" LI. LJ. LJ '5. 6. t, 
OAT' 55. ~. se. XK. E /3., I •• 690 •• 60., 4.2E6' 
lATA NY'~. OVLIF. ~TP. NYR / 20. 20 •• 20 •• 40 , 
lATA G~~.r~F.PFNO '0 •• 0 •• o. , 
DATA RTINT. RTINF '0 •• O. , 
TA3_E )= SfEERING AXLE EQUIVALENCIES ~y AXLE LOAl ANO f:RMI'I"_ PSI 
l4TA PTST '1.5. 2.0. 2.5. 3.0' 
:lArA ::.J~ACT /2 •• 4 •• 6 •• 8 •• 10 •• 12 •• 14 •• l~ •• 16 •• 20 •• 22." 

)"TI\ 
JArA 
lATA 
D~T" 
OATA 
:> ... TA 

,}~T" 

24 •• 26 •• 28 •• 30 •• 
• 0005 •• 008 • • 0 ••• 13 • • ?R, .52 •• 92. 1 •• 2. 2.12. 
2.95. 4.02. 5.29, 6.73, 8.31. 10.19. 
.0009 •• 01_ .05 •• 14 •• 31 •• 54,. .8&. 1 • .31. 1.94 • 
Z.5~. 3.35 ••• 4. 5.4~. b.61. 8.05. 
.002. ,02 •• 06 •• 19 •• 36 •• 62 •• 93.1.33.1.9.2.44. 
3.15. ].95. 4.82. 5.83. ~.8. 
.004 • • 03 • • .09 • • 23 •• 41 •• 66 •• 9 .... 1.28. 1.7 •• 
2.16. 2.1. 3.28. 3.69. 4.59. 5.23/ 

STQ:') '.44 •• 34 •• 23 •• 14 •• 30 •• 19 •• 11 •• 14. / 
R=S '.9 •• 7 •• S •• 5/ 
Re 3 '1 ••• 9 •• 1 • • 51 
ce / 1.1l. 1l.8'3. 0,75. 0.75 , 
N: '111 
"4;; I'3Ho\CP. 3HAfB.3HCr!h3hAGB. 3HSAB.3Hl. TS. 3H'GS. JHLT i. 

3HJCP. JHCRC. 3HO\CO I 
M"rL"a , .. H"S»th 'HALT , 4HSIJRF. .HACE · 4H 

4HAS"rt. 4H'LT . 4HBASE. 4H · 4H 
.HCEME. 4H'IT r. 4HREAT. .HE:I 'l. 'HASE . 
4HAGGR. 4HEGA r. .HE BA, .HSE · .H 
.HSO\N:>. 4H ASP, 4HHALT. 4H BAS. .HE 
.... LIME. 4H T~E • 4HATEO. 4H BAS. ,HE 
4"'AGG;'! • .HEGAT. 'HE SUo 4HflSAS. .HE 
~t-\.LI""E. ~f< '1'>1". .H"TEO. .. ... SUC,. 4HBASf". 

1 
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i 

r • 

LEVE~ 2.3.3 IJUNE 78) 

15'1 0034 
IS" 0035 

8 
9 
A 

r r r· r· r 

:NSTS 05/360 FORTR~N H EXTENDED 

4HJCP • 4HSURF. 4HACE • 4H 
4HCRC • 4HSURF. 4HACE • 4H 
/ 

) A r 4. FL ~ PT" / 1 • .2. t." • 1 • 6 • 1. 8 / 
EN:> 

• 4H 
• 4H 

*OPTIO~S IN o=FECT*NA~EI~~IN) ~JOPTINIZE LINECJUNT(60) SIZEI~AX) AUTODBLINON=) 

( . r· 

DATE 80.242/09.38.31 "AGE 

*~PTIONS IN E==ECT*SOURC= E~:)IC ~JLIST ~JDECK OBJECT NONAP NOFORNAT GOSTNT NJXREF ALC NOAN5F NOTERN IBN FLAGII) JUNO 

34. ~~OGRAN SIZE = O. SUdP~OGRAM NAME = C~ST5 

*5TATISTICS* ~O OIAG"OSTICS GENERATED 

48K 3fTES OF COR~ NOT USED 

{ .f 

2 
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1 
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L~VEL 2.3.0 (JUNE 76) OS/360 FORTR'N H EXTENOED PAGE 

REQUESTED OPTIONS: EBCDI: 

O~'tO~S IN EFFECT: NAME(~'INI N330TI~IZE LINECOUNT(60. SIZ~(~AXI AVT008L(NO~=1 

SOURCE EBC~IC NDLIST NOOECK OBJECT NOMAP NOFOR~4T GOST~T ~OXRF~ 'LC NQ4NSF NOTER~ JB~ FLAG(I) DVNP 

ISN :)002 
IS'" 0003 
t'ii'" 000. 
I5N 0005 
15"1 0006 
IS"" 0')07 
IS"! :)008 
IS'" '1009 
15'1 OOu 

IS~ 'lOll 

ISN 0012 
IS ... 0013 
ISN 0014 
IS" 0015 

IS'" 0016 
IS,.. 0011 
IS'" OOt8 
IS" 0~H9 
ISN '020 
IS'" 0021 
IS'" 0022 
IS'" 0023 

ISN 002. 

15'" (I'll'S 

I S'4 0026 
ISN 0027 
IS" 0028 
IS'! C029 

ISN 003!) 
IS'! 0031 
lS1'1 0032 
IS'I 0033 
IS'I OO:H 
ISN 0035 
IS'< ()()36 

f'SiN 0()37 
IS"! 01)38 
IS" ~039 
IS'I 004') 

C 

SUS~OVJINE INPUT (IGO) 
CO~N3N 'AGES' 'GE25. AGE7S 
:O~M3N /EALPAY' EALPTI10.2). 4PPT(10.2). EALFCTI20l. IEUTRP 
CO~~3N 'EXPVT/ THIC«4,. ~TYPE(4). ~~AY. IP. IF. fR. IC 
(;0"'''0111 ,FV'fOS' APOF{20'Zl. RT(NT. RTtNF 
CO~I4~N "'frVLS/ STAQTS(6) 
CO~~ON 'IJ/ L'. LO. LO 
CO~NOl'l 'LABELS/ ~TLAB(5.IO) 
CJI4~J~ 'L3S' PGYWL. 0SAL. PTAL. PTRAL. FGVWL. ~SAL. FfAL. FTRAL. 

1 PSTAWltO). FSTAWf 101 
C)~~3~ 'L~P/ XLM(30).YLM(301.POTLMf20.2).OVTP(20.2).r3TAL~. PPF. 

1 TPF, PF~O. NASL. NSLR, TOVLIoII(30.:n 
co~"'aN ''''ISC/ IPOT, IARMS. OLO~NT. AGF 
c~~"'aN /HIIITPAR' UNrCST{7 •• VSRMJL{31.3 •• wnTH. S. XML. JSLA~. MFLG 
CO~MJN /NEWSYS/ NEWSYS c:, ... ~o" /III"'BR/ S'(30dl}. T4(30.II), Tq(SO.lll. VE(lO.II'. 

1 VG(75.1tl. NLOI(61. EPII10'. STIlO.11) 
COH~ON /OUTSWH/ lOUT 
CJC~JN 'OVRLAY/ WLA~E. W'SH. WGS~. 30VOSH. CAC. CGR 
C~"'~" ,PSI/ PICON. PTERI4. PIOV. PTOV 
CO"'''')N 'STRCOE/ STQ:J(3).CC{.'.~CIlll.NC.StRC(5}.RFSI41.RFB(4} 
:0 ...... 0111 '5TRUC' SN. 55. R. o. se. XJ. XK. € 
:O ...... ON 'TI~E' ATP. OVLIF. NYAP. NYR. YR(4~1 

CO~MJN ,rrT_E' ftTLE(20.31. SECTTL!ZOI 
COIoll"'JN 'T~TYP' TTYP(2.101. PfTYP(lO.20.21. ~CTTR(20.2). 

I NAXL!"'SI10 •• ).NT('}. NTTY. "IAfT. "ITT. NEWTRK 
COIoll~3N 'SLVG/ (SLV. FLRP. VI(30). P'(30). VL(301. RL(30l. 

1 V(lO). Pl..(301. '41(301. F'(20). VPl201. R;>(201. 
2 PB.VPB.RPB. NS' NY. SV(6.21. SVB. FLRPT~(41 
CO~~3N '5.rc~s, DV~IFE. ~CTINT, PCTl~F. T?FPC. PFNn?c. 'GR. Si>CJT. 

1 XNLI. CACI. CGRI. ICAe. IIc.:')ENS. lCGR. GROEN!>. 
2 ''ITT. SAVMNT. I:>ST. '<LD. '1CaOE(5) 

I 
2 
;I 

()I"'~NS'ON KWORO(SI. IVAL(21. VALIS). KEY(??I. SfRCIN!51 
D,rA ISTOP "HSTQo, 
o4r .. 54T" /3./ 
)/H4 K~" /4IfSTO?, 4.-lEXEC. 

:>IITA I'CO 
OI\TI\ N(;:V 
I::IST 0 
NEWTRK = 0 
'!EWSlfS = 0 
'fo S .. TP 
CALL I-IPtd'C: 

4H~OOE. 4I"1HIST. 
''''LOAD. 4H5PIG. 
4>'lOVTP/ 
/4HACO / 

'22/ 

.HFLEX. 4HRIGI. 4HPERF. &~AGE • 4rlO~ER. 

4HNO ~. 4HTRVC. 411S1'5T. 4HOL) • 4'iR,JN • 
4HTANO •• HTR1:>. 4HGVW •• HE~;>T. 4H5fEE. 

C RE'D A~D E:HO PRINT A KEYWORD CARt> 
C 

2 RE'D (LI.3' KWORD. (VAL. VAL 
3 FOR'4AfISA4.ZI5.5FIO.O) 

WRITE (_0.4) KWORO. IVAL. VAL 
<\ Foq~'r(lx.5A4.2t5.5C~1~.~.2Xll 

1 



f. f ' 

LEVEL 2.3.0 

~ 

1 
IS'I 0041 

15'1 0043 
15'1 00 .... 
15'1 0045 
ISN 0047 
IS 'I 0048 
I S'I 0049 

15'1 0')50 
ISN 0051 
15'1 0052 
IS'! 0"53 
IS"! 0')54 

15'1 -)055 
15'1 OOS6 
15"1 0057 
15'1 :)(,)58 

IS"I OOS'1 
15"1 0060 
ISN 0061 
ISN 0062 

tS"l '063 
ISN 006~ 
IS ... 0065 
IS ... 0067 
IS ... 0068 
IS'I OOb~ 
IS"4 0070 
ISN 0072 
15'1 0074 
(SN 0076 
(5'1 'l07?' 
151'1 0078 
lSI<! 0079 
15'1 OOS) 
IS'I O,)SI 
15'1 0083 
151'1 00S5 
15'1 008'" 
IS>; 00"7 

( JUN~ 

C 
C 
C 

C 
C 
C 

C 

. r ( r r f 

18) 05/360 F~RTR4N H EXTENDED DATE 80.242/09.38.32 

TEST F~R NQRMAL PROGRAM TEP~INATION 

IF (~W~~OIII .EO. (STOP) GO TO 9992 

SE'~C~ THE <EY TA8~E FOR THE <EYWORO R~AO IN 

;)0 10 (=I .... KEy 
I<EY = 1 
(F (~.3RO(11 .EO. K~Y«()) GO TO 15 

10 CO'H I N\.IE 
GO Tl 9996 

15 GO TJ (9998. 9997. (00. 200. JOO. 4)~. 500. 600. 700. 8)0. 900. 
( 1000. 1100. 1200, lJOO. 1400. 1500. 1600. 1700. 1800. 1900. 
2 20001 • (KEY 

C ••• FL~XIRLE SECTIG~ *.* 
C 

C 
C 
C 

C 
C 

C 
C 
C 

100 I P " F 

IH 
102 

103 

I tl) 

120 

IILANE = "ALII I 
.OTH " .lLA"'E 
SS = VALI21 
R = VAL(3) 

R~') (_1.1021 SECTTL 
FO'HIAT (20A~) 

.RITE eLl.IOJ) SECTTL 
FJ~M'T (1~.20A4J 

R~') A'I) ECHO PRINT THF ~ATERIALS CARD 
RE40 (_I·.lIOI (MCOJE(Il. THICK(II. STRCINIII. (=I.~1 

Fa~~AT(5IA3.2X.2F5.0.1X)) 

.~IT" (LJ.t201 P4CO)EIII. THICK(I). STRCI'I!II. 1=1041 
FORMATIIX.5(A3.2X.F5.1.F5.3.IXJ) 

DETE~MI~E THE NUMBER OF LAVERS I~ THE PAVE~~NT STRUCTJRE 

(PF~:; = 0 
00 140 1"'10~ 

J;:C (THICK!!) .LF. 0.01 GO TO 160 
NL'Y '" [ 
ST~C«(1 '" SrQC[Nlr) 
00 135 J=I.NC 
IF ('4CGJE( I) .NE. 1I4C( J)) GO TO 135 
(I'" III' .Ea. IF) .4'10. I(J .EO. 9) .O'? (J .EO. 101l):;.1 ro 9994 
I F I( I 3 • ~ Q • I R) • "NO. I J .E 0 • I I J I PF L G = 
"TYPE![) = J 
GO fl 14:) 

135 CO"'TINJ~ 
GO f::l n?3 

140 CO"T I NU:: 
160 I" (IP"'LG .1'0. 0) GO TO 165 

(= l'4fl'E(2) .1'11'. 9 .ANO. >4T Y"'1': 1 2) .,,~. 10) GO TO 9909 
IP = IC 

165 5T'1C(51 " il~C( t I 

l r . r 

PAGE 2 



LEVEL 2.].0 
l,J' 

(JUNE 78) I'PUT JS/.360 FORfR4N H EXTENDED DAfE 80.242/09.38.32 PAGE 3 

ISN 0·088 GO TO 2 

r C 
C .** RJ::;IO SECT ION ••• 
C 

ISN 0089 200 IP = IR 
I S'i 0090 W_'NE = VALlI I 
IS'I 0091 IIIOTf'! = WLANE 
IS'I 0092 XK = VAL(21 
ISN 0093 I" (VAL(31 .NE. 0.01 SC = VAL(3) 
IsN 0095 IF ( VAL('" .NE. 0.0) E = VALHI 
ISN 0097 GO TO 101 

C 
C ••• PER=OR14ANCE SECTION ••• 
C 

ISN 0098 300 PICON = VAL( II 
ISN 0099 PT=:R'4 = VALl 2) 
15'1 0100 PIOV = VAL(3) 
15'1 0101 PTJV = :>TE~IC 

ISN 0102 DV,-IFE = VIIL(4) 
15'1 0103 OV~IF = NYAP 
IS'I 'l104 IF (VA_14) .GT. 0,) OVLI" = VAL(4) 
ISN 0106 REA) (L 1.31 J) ATP, "GE2s. AGE75 
ISN (H07 3tO FORIoIAT(3FIO.O) 
IS.,. 0108 WRITE (_J,320) ATP, AGE25. AGE7S 
IS.,. 0109 320 FORICATIIX,8FIQ.21 
ISN 0110 So\fP = o\TP 
ISN 0111 GO TJ 2 

C 
C ••• AGE :>15TflIBUTlON SECT! ON ••• 
C 

ISN 0112 .00 NASL IVAL( I I 
15'1 011 J ISLV I VALl 2) 
15'1 011. F:.~P VALl I 1 

C 
C R=:~) ",,) E:t10 POlINT THE )IS11>16-.1TI0," J:F L4NE ICIL::S UY ':i.E 
C 

15'1 '115 Q:;:AO (_1,410) (YLIoI( II,I=I.NASLI 
ISN Hl~ '10 FORMA TI ISF 5.01 
15'1 0117 WRITE (L.3,420) (YLM( t ),I=I,NASLI 
15'1 ')1 18 4:>0 FJ ~'" T( 1)(, I SF8. 1 /1 X. ISF8. I I 
15'1 0119 IF ( ISLI/ .EO. ') 1 GO TO 2 
ISN 0121 REo\J (_ I ,430) (VIC I I .1=I,'1ASLI 
ISN (J12Z WqlTE (L3.320) 1 V I( I ) • I = I. NA 5 ... 1 
IS'I 'HZ3 430 F:JR''''' T( 16FS. (») 

15'1 112.\ ~~.:> ILI'''30) IRl(') ,1=I,N"5\..) 
I SN 1125 WRITE (LO.3201 (RI(II.I=l.No\SL) 
IS'I 0126 ::;0 TO 2 

C 
C ••• JV;;:RLAV SECT 10"" " .. 
C 

IS·" 0127 500 ICAC IVAU I) 
ISN 0128 I:~R IVAL(21 

C 
C PEO\) ''') ECoiO PRINT THE JVERL"Y PAR4"'ET~RS 
C 

IS" 012-1 ~~" ) (LI.51;)/ »PVUSH. WPSH. WGSH. CACI. CGRI. .COENS. G~OENS 
ISN 0130 310 =:H"IAT(7FI0.01 
ISN <) 131 .PI,F t _:J. :;2.1) PPVOS}.·", W"~i-f. • GSr-t. CAe I. C GR I. ACut:NS. c;RGENS 



r I .r r . ( • r r l r ·f · r r r r 

LEVEL 2.3.{I (JUNE 761 llii>UT 051'360 FaRTR~N H EXTENDED DATE 80.2.2/09.38,32 PAGE " y-
ISH 0132 520 FO~M"'T (1)(.7FI0.2. 

t ISN 0133 GO TO 2 
C 
C *** ~ODEL ~AIHTEN"'NCE SECTION ••• 
C 

ISH 0134 500 I ... R .. S .. [ ...... 1..{ 11 
I SN 0135 NFLG = I 

C 
C REA) ... ~o eCHO PRINT THE J~IT COSTS FO~ 80TH FLEXIRLE '1'1') RI:irO 
c. P"'VENE'lTS. AND THE JOINT SE ... LING P"'R"'~ETERS 
C 

ISH 0136 REjH) (_1.611» !UNTCST!! •• I=I.]) 
ISH 0137 510 ~OR""'T!3=IO.OI 
IS., 013' '1E ... D 1 .. 1.6201 (UNTCST!I).I=.,7), SPCJT. X"LI. JSL"';; 
15'1 0139 520 FQR ..... T(4FIO.0.2F5.0.I5} 
15'1 0143 III~ITE 1:..3.630) (UNTCST!I'.I:l,7). SPCJT. ~"L [. JSL"G 
ISN 0141 630 FOR~ ... r(lx.1FIO.2/IX.6FI0.Z.151 
ISH 0142 GO TO 2 

C 
C .... -us TOR' C ... L !4AI'ITEN"'NCE SECTION .... 
C 

ISN 0143 700 I"'~"S " I ...... U II 
ISN 0144 .... _G = l 

C 
C RE'D A'l) ec~o PRINT THE N~INTENANC~ CJSTS P~R LANE MIL= av AGE FOQ 
C FL~X[8L~ PAVEMENTS 
C 

1.0 IS .. aI.S RE'I) (_1,7101 IUS~"I)L( 1. t 1.1=1.24) 
15'1 0146 710 FORMATI3Fl'.0) 
IS'! 0147 III~ITE (_].720) (USR"I!>L( 1.1) .1 =1. 24' 
ISN (lt4'! 720 FOR~AT(lK.6FI0.O) 

C 
C ~E~O "''1) E:~O PRINT THE ~AINTENANCE costs PEP LANE MILE BV ... GE FOR 
C ~I:;ID "'AVE'4ENTS 
C 

15'1 0149 READ (LI.TIOI IU5RMDL(1.2).I=I,Z4) 
15'1 0150 wRIf':' (LJ.7l01 (USR'4DLII.2).I=I.241 
IS .. '151 GO TO 2 

C 
C ••• NQ '44INTEN ... NCF SECTIGN ••• 
C 

lS'I 0152 600 '4~L.G = 0 
fS"! Ill53 GO TO 2 

C 
C ••• rRJCO< TYPES SECTION ..... 
C 

ISN 0154 :)0(1 NfT ... = I V"'L! t ) 
IS'I 0155 NATT IVALIZ) 
15'1 0156 'l::'WiRK = "::'''iRK + I 
ISN OI"i7 IF « NlTV"N4TT I • <:iT • 10) GO TO 9995 
IS"l 0159 NTT " '1TTV 
15'1 0160 I( = 0 
IS'I 01!>1 PHT = "'TT + N'TT 

C 
C READ ~'1) ~:HO PRI'lT THE TRUCK L~BELS 
C 

ISN Ot6;! ~E") {(.I,910) ( ( TH'" (". J I .1>4= I .2) • J= I .1 '11 T I 
ISN 0163 ~I'l ·J~~'T(BI2.6.?XI ) 



1 I 1 1 , 

'- ::VEl. 2.3.0 ( JUN:; 781 [NPUT 05r363 FORTRAN H EXTENOeD DATE 80.242/09.38.32 PAGE: 5 
V-

ISIIj 0164 IIfUTE (~J.920) «TTYP(M,JI.M:[.21.J=I.INTT' 

f ISN ()165 920 FORMAT( I X.8(2A4.2XI I 
C 
C RE~O A~O ECHO PRINr THE AXLE CONFIGUR~T1ONS 
C 

ISIIj 0166 READ (_1.920 (INAXLES(N.j).J=I.4).N=1.INTT) 
IS'! 0167 921 FORMATISt.12.2X)) 
IS"! 0168 "Rt( IE L .. l.9221 I(NAKLE5IM.JI.j=1 •• I.M=t.INTTI 
IS'I 0169 ~21 FORMATtIX.81412.IXll 
fS:-.I tl17!) DO 929 J:l,4 
IS'I 3[1'1 ''IT( J I " 0 
15'1 0172 00 928 '4=I.NTT 
15~ 017J NT( J I " NTI J) + NAXLESIM,JI 
15'1 0l1'. '128 Ca!llT I NUE 
IS ... 1)175 ')29 C()'1TINUE 

C 
C ilEA;) AN;) ECHO OR (NT THE TRUCK PERCENT4GES 
C 

ISIIj 0176 935 K = K+l 
15'1 JI77 ::>0 950 'I"l.IIjYAP 
15'1 0176 REA!> L 1.9301 I. (PTTVP(J.l.KI.j:I.IOI. PCTTRU. KI 
I S'I 017'1 ~30 F::llllolAT( 13, IX. IIF6.0) 
IS~ JI80 WRITE: (:_Cl.940) I. (PTTYP(J.I.K).J=I.IQ). PCTTR(I.KI 
15'1 '181 940 FOR~AT(IX.13.IX.IIF6.2) 
ISN 0182 950 C()'1TrNU: 
15'1 0lS3 1 = «""TT .GT. 0) .AND. (I( .Ea. t I I GO TO 935 
! SIIj 0185 I=- (I( .. Ea. I) GO TO I 

--' ISN <1187 00 970 ;=1.10 
0 15'1 'H88 03 'ISO 1=1,.20 

tS~ 3189 ;'T f Y P ( J. I • .2 , PTTY:>(J.l.l) 
ISIII 0190 960 CONTIN":: 
15'1 OI'H 970 C::l~T INJE 
15'1 0192 GO T:l <1 

C 

C ..... TI1_£ CARO SECTION *.* 
C 
C R:::A) AN) ECHO PRINT THE: THREE TITLE C~R)S 
C 

IS'! 0193 101'0 ')0 1030 J=I • .3 
15'1 ')194 q!::,'I> (;.,1.1011 ( TIT l E ( I • J) • I = I • 20 I 
15'1 0195 0111:11::: ( 1..).1031 ITITLEfl.J).I=l.IO' 
ISN 0196 10.;10 CONTINJ~ 
15'1 iH97 NE0I5VS " 
15'1 ')19:'1 t;O f:J ~ 

C 
C *.* OLD 5£C110'l5 • .o. 
C' 

ISN J19} 11'0 SAV"INT " \/AL (1) 

IS'I OlOO IPO! " I VAU t} 
IS'! 0201 IFF = I VAL (2' 
ISN ,)20~ IF (IP:lT .eQ" 0) GO TO 2 
IS'! 3204 IF (I POT .EQ. 1 j GO TO ll'iO 
15'1 lC!'06 ;>=.,.OPC ''1Ll''') 
I SN ()207 PC r "'IF " "'ALI.) 

C 
C R=~ :> A~~ ~c~a PRINT THE ANNU~L PROJECJ~() OV~nLAY FUNDS ~on PRESE~f 
C RE'GULATIO,<S 
C 



i 

(;-

1 

r f r ( ( ( ( 

LEVEL 2. J.O I JU'I!': 78) I ... PUT IlS'360 FORTR"'1 H EXTENDED O"T£ 80.242'09.38.32 

IS'I 020S 
IS'I 0209 
IS'I 0210 
I Sill 0211 
IS'I 0212 
IS'I 0214 
IS>I 0215 
15'1 OZI6 
I Sill '>211 

IS ... 021a 
IS'I 0219 
ISN 0221) 
15'1 )221 
15'1 OZ22 
IS'I 0223 

ISN OZ24 
ISN 1226 
ISIII 0:>27 
ISN 0223 
IS" 0229 

ISN 0231) 
ISN 0231 

C 
C 
C 

C 

C 

I I 10 

1120 

1130 

R:A> (LI.1110) IAPOFII.I).I=I.NYAP) 
FORMtoTISFIO.O) 
W'HTE (LJolIZO) IAPOFII.II.I=I.NYAPI 
FOR~ATIIX.3FI0.OI 

IF I IFF .Ea. I I GO TO 1140 
00 1130 I-I.NVAP 
""::IF ( 1.2 I -APOFII.II 
CO ... TINJE 
GO TO 2 

RE'> A'I) :CHO PRINT THE "NNUAL "ROJE:TED OVERLAY FUN~S FOR =UTURE 
REGULATlO'lS 

1140 RE"D ILI.IIIO) ("POF(I.21.1=I.NYAPI 
~RtTE (L3.1120) (APOFIl.2'.1=1.NVAPI 
GO TO 2 

1150 TP=PC _ VALIZI 

PFNOPC " V"L(3) 
G::I TO 2 

C ••• ~u ... PARAMETERS ••• 
C 

c 
C 

C 

I~OO IF (IV"~(I) .NE. 0) NY4P 
IEOTRP = IV"L(2) 
4G~ = VAL I I ) 
"CTI'IT = V4L(2) 
GO TJ 2 

••• L040 LIMITS SECTION ••• 

MINOIIVAL(I).20) 

C RE"O THE P~ESENT "'10 FUTURE LOAD LIMITS 
C 

1300 "'jfS 
11ST 

I V4L(1) 
I 

15'1 0232 N~~TRK = NE~TRK + 2 
IS ... 0233 RE4D 1_1.1310) PGVWL. PS4L. PTAL. PTRAL 
[S'I ~2J4 1310 FORMAT(4FI1.OI 
IS ... 0235 WRITE ILl.1315) PGVWL. PSAL. PTAL. PTRAL 
ISIII 0236 1315 FO~~4T(IX.4FIO.2) 
IS ... 0231 RE"O (LI.I JI 0) FGVWL. FSAL. FTAL. FTP'''L 
IS.'" O:?Jd 'HI TE I Ll.13151 FGVWL. FSAL. FTIIl. FTPAL 

ISN 0239 
15'1 ~240 
15111 ,)2AI 
ISN 0242 
IS'I 0243 
15'1 024" 
ISN 0245 

15.'1 0245 
IS ... ~248 

15111 1;>4y 

C 

C READ THE ~RoSENT ANl FUTURE STEERING 4XLE .EI~HTS FOR oA:H TRJCK TYPE 
C 

C 

'HT = INTT 
REAG (LI.1320) (PSTAWII).I=I.NTTI 
qE'O (~I.ll!O) (FST4WIII.I=1.NTTI 

1320 FORMAT(10F8.01 
WqlTE (~O.1125) (P5T"WIII.I=I.'1TTI 
WRITE ILl.1325) IFST4wIII.I=I.NTTI 

1325 FOR~"T(IX.IOF8.0) 

C ~~A) fiE NEW E~PTY .EIGHT ~_s A ~E~CE~TAGE Q~ r~~ Cl)R~~~T ~~PTY wEIGHT< 
C FO~ :::4:-1 TRUCK TyPE 
C 

IF ClEWS .El. 0) GO TO 2 
RE') (LI.l370) (FP((Il.I=I.'ITTI 
"r:(lf-::' (L).I~~i'») \':"-'·}[{I).f~·I.'frT~ 

r I r .r . r 



1 I 1 

LEvEL 2.3.3 ,~v~~ 7S1 I ,PUT as'360 FORTR~N H E~TENDEO O~TE 80.242'09.3R.l? PAGE 7 

v 
[S'" 0250 1330 FORM'T(IX.IOFS.2) 

i ISN 0251 GO TO 2 
C 
C ••• SINGLE "XLE SECT [ON ••• 
C 

ISN 0252 1'1,00 NI.O[( 1) ,. (VAI.l 1) 

[5'1 0253 NLO '" tVAI.I 1) 
IS:-I 025 .. .... TT .. l'trT 
ISN 0255 STAIHS(11 .. VALIll 
ISN 0256 NE*TRK 2 NEWTRK + 2 

C 
C READ T>iE I.JIIO INtERVALS A~D. FOR EACH TRUCK T Y<>E. THE I"""BER JF 
C SINGLE 'XLES FOR EACH INTERVAL 
C 

ISN ()257 ::>0 1421 L"loNLD 
IS'I 0258 ;:t~') (1.101410' ELOI"lT. (SA(L.JI.J=I .... rTI 
ISN 0259 1410 FOR~'T(Fl0.0.10F7.0) 
IS>I 026() w!t[rE (t.),'4l5) EU>I ... T. ISA(L,JI.J=I.~TTI 

ISN 0261 1415 FDR~'T(lx.FI0.0,10F7.0) 
IS'I 0262 S'IL.l1I .. EL01NT 
IS~ 0263 1420 CClNT(NU!; 
(5"1 '264 G) T'J 2 

C 
C ••• TANJEM AXLE SECTION tu· 
c 

IS"! 0265 1500 NLoll:!) = I VAL( 1 ) 
IS'I 1)266 NLC> lVAL( II 
(SN 0267 'ITT " PHT 

N IS .... 0263 5T%RTSI2) = VALli) 
IS"I 0269 NE~T~K " NEWTRK + 2 

C 
C '1,,'0 TH~ LDAO INTERVALS AND Nu~aER a~ ClOU8LfS PER TRUC< TVP", PER INTERVAL 
C 

15"1 ')270 00 1'510 L=!. NLO 
IS .... ?271 REAO 1:..1.1410, ELi)INT. Ir'II..J).J=I.NTT) 
ISN 0272 W"!I TE li..J.14(5) £LOINT. (TA(L.J).J=I.~rTI 

15'1 0273 T~IL.II) = ELDINT 
ISN 0274 ISIO CDNflNUE 
IS"I 0275 YO TO 2 

C 
C ••• TRIPLE 4XLE SECT ION .. ". 
C 

ISN '216 1 ,1:;) NL)I ( J I = I V AI. ( I ) 
ISN 0277 NL) '" IV.\1.1 I) 
(5'" 0278 'ITT I'fTT 
ISN 0279 STA<HS( 31 " \I AI. ( 1) 

ISN 02S0 NE:,ITRI( N~WT!tK + 2 
C 
C 'tEAo T-iE l.ilAO INTERVALS AND NU"'BER OF TRI"LF.S PE''l HHIC< TYP;: 'E'l INTERVAL 
C 

ISN (J281 OJ 1610 L=I.NLO 
[5:-1 02~2 RE':J ( ... 1,14\01 ELOtNf. CTRIL.J).J=! ... TT) 
IS\( "2"3 WIH T= ILl.1'l15) EL:JINT. (TRIL.J).J=I.'ITT) 
ISN 02"14 TRCL.1I) " ELDINT 
IS!\! 0285 1,10 CD"TINI.I: 
I S"I 0286 GJ T3 2: 

C 
C ••• ;·~,ss Y~~iICL~ ~~(GHT SECTIO~ ••• 
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LEVEL 2.3.0 (~UNE 78) '''PUT JS/360 FORTRAN H EXTENDED DATE 80.24Z/09.36.32 

ISN 0287 
IS"I 0288 
IS"! 0289 
ISN 029., 
(Sill 1)291 

IS'"' 1)292 
IS'I OZ93 
(SN OZ9. 
I SN OZ95 
IS'"' OZ96 
ISN OZ97 

ISN 0298 
ISN 0299 
ISN 0300 
IS"I 0301 
{SN 030Z 

ISN 0303 
IS'" 0304 
IS ... 0305 
[5'" 0306 
IS ... 0307 
151'1 0308 

IS ... 0309 
IS"! 0310 
15'10311 
15"1 0312 
IS'I 0313 
ISN 0314 

15'1 0315 
IS'I 0316 
ISN 0311 
ISN 0318 
15'1 ?3t9 
ISN 032J 

ISN OJ?:! 
IS'" 0322 

C 

C 

1700 NLDI(4) " IVALlt, 
N_=> = IVALll' 
NTT ~ INTI 
STARTS(4. S VAL(l1 
NEWTRK = NEWTRK • 2 

C REAa T~E 1..3AO INTERVALS AND THE NU~BER OF E4CH T~UCK ,y~~ W~OSE GVW FALLS 
C WITHIN E4C~ INTERVAL 
C 

C 
C 

C 

C 

00 171) L=I.NLD 
R~AO {LI.I.tO) ELO[NT. I~G(L,~'.J=I.NTt) 
WRITE (LJ.1415' ELDINT. (VG(L.J,.~=I."TT) 

VGIL.tll = ELDINT 
1110 CONtlNU: 

G:J TO 2 

•• * E~>TV VEHICLE WEIGHT SECTION ••• 

I SOO NL) (( 5) " I V4L It 1 
NLD = I V 4L I I } 
NTT " INTT 
STI<R TSI 5) ,. V4L( II 
N~WTRK " NEWTRK .. 2 

C RE"D T,jE LO"<> INTERVALS 4ND THE NUNBE~ OF EACH TRUCK ty>= WHOSE EVW F"LL~ 
C WITHIN E"lC,j 1 NTERVAL 
C 

OJ 1St;) L"'I.NLD 
RE4> ILI.tHO) ELDINT. IVEIL.J).J"l,NTT' 
1II"lf:': (L1.14151 ELOI NT. (VEIL.JI,J=l,NTTI 
VEIL.III .. EI.DINT 

1'310 CJNTINUz 
v:1 TO 2 

C 
C .... ST:=RING AXLES SECTION ••• 
C' 
I~OO NL)l16) =IVALII) 

'fLO .. I VALli' 
"ITT ("ITT 
ST"flTSI!) ) " VALl II 
I::>ST = flo 

N::"T~K = NEWIRK .. 2 
C 
C QF..~J T-1<; L )Ac) I ... TEPVAI.S AND. FO'! ::AC -i T"UCK T VPF. THE "JM~E~ OF 
C STEERt"lG AXLES FOR EACH INTERVAL 
C 

DO 191) l."I.NI.O 
Q::4) (LI.l~IOI ELfH!'IT. (STIL.JI,J=I.NTT) 
WRITE 0 .. JO\_15) F.L=>tNT. IST(L.~I.J"I."TTI 
STIL.lIl " ELDINT 

1910 C:l"lTINU:: 
G:l TO 2 

C 
C ••• JUTPtJT KEVwCRD SECTlJ'" ••• 
C 

2J,),) lOUT .. I V"L ( I) 
-::;,-J T,_' 

f. ( of 'f ( 

PAGE 6 
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LEVEL 2.3.0 (J~NE 781 l'lPUT 05/360 FORTRAN H EXTENDEO 

ISN 0323 
[SN 1)324 

ISN 0,325 
IS ... 0126 
ISN 0327 
ISN 0328 
ISN 0329 

IS,.. 0330 
ISN 0331 

c 
c 
c 
998~ WRITE (LO.9089) IPFLG 
9089 FORMAT(/I~.19H ••• ERROR [N LAyeR .11.4H ••• / 

1 38H ACP NOT PERMITTEO FOR RIGIO PAVEMENT / 
2 30H UNLESS ABOVE JCP OR CRe LAVERI'I' 
3 I·SH RU,.. TERMINAfE!H 

G3 TO 9999 
9992 tGO = 3 

GO TO 99999 
9~93 W~lfE (Ll.90931 
9093 FORMAT(I'IX.37H ••• UNRECOGNIZABLE MATERIALS COOE ••• 1'/ 

1 ISH RUN TERMINATEO) 
GO TO g999 

999. WRITE eLl.9094) 

1 

DATE 80.242/09.38.32 

I Sill 0332 909. ~OR~AT('I~.51H ••• ILLEGAL ~ATERIAL CO)~ FOR fHIS TYPe )e PAVE~ENT. 

IS ... OJl3 
ISN 0,334 
[5'1 0335 

ISN 0336 
IS'! 1)337 
ISN 0338 

ISN 0339 
fSN 0340 
ISN 0341 
ISN 0342 
IS'" 0343 

ISH 034" 
ISH 0345 
ISN 0346 
( SN 0347 
ISN 0348 
15" 0349 
ISN 0350 
IS" 0352 
ISN 0353 
I Sill 0355 
15"1 0356 

1 "Ii ••• 1'1'15H RUN TERNINATED) 
GO TO 9~99 

9995 WRIfE (LO,909S) 
9095 FORMATe;IX,28H ••• TOO MA~Y fR~CK TYPES * •• ;/ 

I 1 SH RUN TER04 I HATED) 
GIJ TO 9999 

9996 W~IT~ (~),9096) 
9096 F04MAT(/1~.4.H ••• SPECIFIED KEVWORO NOT FOUND IN TABLE * ••• 

I 1'/15~ RUN TERMINATED) 
GO fO 9999 

9<,97 IGJ = I 
Gl TJ 99999 

9998 .~ITE (LJ.9a98) 
9098 FORMAf('lX ••• H ••• STOP DIRECTIVE eOUND OUT OF SEaVENC~ * ••• 

I 1'/l5H RUN TER~INATED) 
9999 IGJ " • 
99~99 on 3500 1=1.30 

)(_140 I : VL"" 11 
3500 CONTINUE 

5 = 5P:JT 
X\fL =: o. 
I;' ( X"IL I • NE. 0,) )(ML =- ~"L f 
L' = MINO' •• MA)(0(I.I"IT(7.1 - 2.*PTERM»)) 
1= tFL~O .LE. 0.) FLRP = FL~PTP(LPI 
RE r l.I9N 
F.'I) 

*O~TIDN$ IN :~~ECftNA"'E(~4IN) NOO~TIMIZE LINECQUNT(60l SllEIMAX! AUTOOAL(NON~I 

1 

PAGE 

.OPTION~ IN EFFECT*SO~~CE ERClIC ~OLIST NJDECK OBJECT NO~~P ~~FOR~.T GOSr~T "JXR~F ALC N~~NSF NOTERM f9~ FLAGI[) DU~~ 

)55, ~ROGR4M SIZE = 
.SfATfSfICS. NO DIAG~DSTtCS GE'IERAlEO 

•••••• F.~O 0= CO~PILAflaN •••••• 
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LEYEL 2.3.' (JUNE 761 05/360 FORTRAN H EXTENDED DATE 80.242/09.38.36 PAGE 

QEQUESrED O~TIONS: EBCDIC 

)~Tto~s IN Et=ECr: NA~E(4AIHI NO~3rl~IZE LfNEeOVNT(60) SlZE(~AKI .UTOOSL(NONEI 
SOURCE Eac~IC NOLIST N~DECK OBJECT NOM~P NOFOR~~' GOSTMT ~OXR:= ALC NOA~SF NOTERM IBM FLAG(I) DUMP 

ISN 0002 
ISH 0003 
ISH (J004 
IS'I 0005 
ISH 0006 
ISH 0007 
ISH OOO!' 
ISN (1)09 
IS" (JOII) 

I s~ OOll 

ISN 0012 
ISN ClOt'S 
ISH 0.01_ 
ISN 00.15 

IS'I 0016 
IS"! 1)017 
ISH 0013 
IS'I 0019 

IS'I 002:l 
IS"I 0021 
ISN D02~ 
15'1 OOZl 

IS~ 0')2'" 

ISN OOZ5 

IS'I 0"26 

[S'I 0021 
IS'" :lOUI 
IS'" ('029 

ISN OO'SO 

15"1 (1-' 3l 

ISH 1')32 

ISN 00J3 

ISN 00J4 
15"1 0'15 

SUBROUTINE INPANT 
COMMON 'AGES/ ~GE25. AGE7S 
CJ~M~N IEAL'AY/ EALP1(lO.ZI. APPTtlO.21. EALFeT(20J. I=lTRP 
C)~~ON 'EXPVT/ THICK(41. MTYPE<4'. NL~Y. IP. IF. I~. Ie 
Co~~ON /FVNOS/ APOF{20.21. QTINT. RTI~F 
C3~~ON ,rNTY~S/ STARTS(6) 
C3~~3N /(0/ ~I. La. LO 
CO~~ON ILABELS/ ~~TLA8(5.10) 
CO~~J~ fLOS/ PGVWL, PSAL. PTAL, PTRAL. FGYWL. F5AL. ~TA_, FTRAL. 

I PST~W(lOI. FSTAW{lO) 
:O~MON /L~P/ XLM(30). YL~(lOI. POTL~120.21. CUTP(20.2I, rOTA_~, 

I PPF. JPF. PFNO. NASL. NS~R. TQYlM{lO.21 
CO~~ON /MlSC/ IPOT. fARMS. OLDNNT, AGF 
ca~M3N /MNT~AR/ UNTeST(71, USRMD~(31.3), WOTH. S. ~ML. J5LAG. MFLG 
CO~MON /NEWSYS/ NEWSYS 

I 

:O~~ON INMaR/ SA(30.ll'. TA(30.11), TR(SO.III. VEl30.lll, 
VG(75.111. N~DI(6). EPI(tOI. ST(30.11I 

CO~MON /OUTSWH/ tOUT 
(3"'''0'1 
CJ~"ON 

C:1~~ON 

/OVRLAV/ WLANE. WPSH. WGSH. PPV?SH. CAe. eGR 
,PSI/ PICON, PTER~, PIOv. PToy 
/STReOEI STRCO(S). eClt), ~CIII'. Ne. STRC(S). R~S(41. 

RFBI41 
CO"'~ON /5TRUC/ SN. 55. R. D. SC. XJ. X~. E 
CO~MON 111"'£/ AlP. OYLIF. NVAP. NYP. YRI401 
CO~OION tTITLEI TITLE(20.31. SECTT~t201 
CO~MON /TRTYP' T1YP(2.IOI. PTTYPCIO.Z?2). PCTTRC2?ZI. 

I NAXLESIIO.41. NT(4'. N1TY. NAlT. NTT. ~~.TRK 

:a~~ON ISL~G/ {SLY. FLRP, YII30}, Rlllo,. VL(30). RL(331. 
1 U(30). PLIJO}. MI(3». P!201. VPIZOI. RP(201. 
l 0B. Y~B. RPB. NS. ~y. SYI6.21. SYA. FLR~f~(41 
CJ.~ON /~wTe~SI OYLIFE. PCTtNT. PCTINF. l~FPC. PFNOPC. AGR. S~CJT. 

1 XMLI. cAet. CGRI. [CAe. AC~~NS. leGR. G~)ENi. 
2 INTr. SAYMNT. lOST. NLO. ~CODE(5) 

)I~E~SIJN ,",~AO(5.61. TOTLeZ), IOVLYI21. IPRFT(2.ZI. OIEOTRP(4.2I, 
"'DASH(4.2}. IUHlTI91. .. eIU~(2). '4AOIESI4.21 

)"IA !oU.l(L~. 1oICRAII, TOTL 110. 4HN.:J · 4HYES . 4HTOTA, 4H_ / 
"'JHA I"'~FT. IOVLY /.HPRE5. "'HENT · 4'i:>~O::>. 'H052:). 4HOv:'R. tH_AV I 
lHTA Nf"'1 TRI> /4HP~YL. 4HOAO , 411 · 4H 

I "'iNU~I'!. 4'"1E;J O. "!iF Tl'l. ." I PS 1 
)ATA ",OASH 1 4H----. 4H--- , "' ... · 4'"1 

I 4"'---. 4H-- -. .H- --. .H--- / 
O"fA IV'IIT '''tiS/TO, "'H!VCY. "'tis/SY. "'iN . 4H . 4Hl't ..... 

I 4H . 4H . "H / 

J"r" H".O I_HSI NG. 4 tiLE A. 4HXL! · 4"LOAn. "'HS 
1 "HT~ND. 4HEM 'I. 4Hl(LE · "''''L'JAO. "'HS 
2 4Hll! I P. "tiLE A. 4HXLE · 4H'.-3AO. "'HS 
3 4HGROS. "HS VE. "'HHIC~. • Ioot!:! WE. "HIGHT • 
4 4HE-..PT. 4HY V€. 4HHICL. 4HE WE. 4HIGriT. 
S 4,'"'STEE. 4HR lNG, 4H AXL. 4t"4f LO. 4 ... ",05 I 

JArA NII'4ES /4HAXLE. "'HS "E. 'HU(;I-IE. 4'10 

1 4liVEHI. 4HCLES. 4H WElt "' ... GHf:D/ 
"}"T~ ITYPE 14HTYPC'1 
(.L:., ......... r <:;I\V\rINf 

.f r r 
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IS'I G036 
ISN 0038 
ISN 0039 
IS!'! 0040 
ISN 0041 
ISN 000\2 

(S'" 0043 
ISN 0044 
ISN 1)1)45 
(SN 0046 

IS" O()47 
ISri 004~ 
ISN !)049 

ISN 0050 
IS'I 0052 
ISN (1)53 

15'1 J054 
(SOl 0055 

15"1 1056 
ISN 0057 
15'1 0056 
ISN 0059 
IS'I 0060 

ISN :>061 
ISN ()062 

15'1 0063 

ISN 006" 
IS'I 006, 
ISN )(167 

ISN 0068 
ISN 0069 
(SN (lO70 
15'1 0371 
ISN 1)1)72 
ISN :1073 
ISN O()74 

} 

(NP~NT 

IF (MFL~ .EO. O~ OLDMNT ~ O. 
CA.LL NPAG:: 
DO 251S J~I.3 
.'HTE (LO.25l0) (TlTLEn.Jl.f=1.20) 

25(0 FOR~AT(lX.20A4) 
2515 CONTlNU::: 

W~ITE (Ll.2S17~ SECTTL 
2517 FOR~AT{'lX.20A41 

WRITE (L~.2520) NYAP. AGR. PCTINT 

l 1 

2520 FJ~~AT{'/5X.14HRUN PARA~ETeRS/5X.3H---.IX.tO{IH-)" 

) 

I 3X.26HLENGTH OF A!'!ALYSIS PERIO) .Z7(IH-I.IIO.6H YoARS, 
2 8X.33HANNUAL GROWTH RATE OF 18 KIP EAL ~2()(IH-).FI0.2. 
2 
3 
3 

13H PERCENT,YEAR, 
6X.53HANNUAL INTEREST RATE FOR PRESENT WORTH CA_C~LATIDNS 

,F10.2.13H PERCE~T/YeAR' 
IEOTRP + 1 

WRITE (L~.Z522) (MEOTRPIJ.I,.J=1.4', (MOASHIJ.r,.J=t.4) 
~S22 F3~M~T('8x.48HNUMeER OF 18-KIP ESAL U~OER PROPOSED RE~J~ATIO~S' 

I 8~.SOHOERIVEO FRO~ 18-KIP ESAL UNOER PRESENT RE~ULAfrONS/ 
2 ex.28HANO THE ~SSUMPfION OF EOUAL .4~4'36X.4A4' 

1~ lIP .EO. IR' GO TO 2510 
WRITE (Ll.25301 NLAY, WLANE, 55. R 

2530 Fl~~AT("5X.18HFLEXIBLE STRUCfURE'5X.~(lH-).IX,9(lH-)" 
I 8X.11HNUHBER OF LAYERS .tl{tH-I.I10/ 
2 
3 

aX.I1HLANE WIDTH .17(lH-,.FtO.2.5H FEET/ 
BX.ZOHOESIGN SOIL SUPPORT .aIIH-).FIO.2' 

" 3X.16HREGIONAL FACTOR .12(lH-).FI0.2~ 
2535 WRITE (LJ.2540) 
2540 FO~~AT(/aX.9HMATERIALS'8X.9(IH-)" 

I 10X.5HLAYER.4X.9HTH1CKNESS,3x.l0HSTRUCTUR_L.4X.3HMAT:::"l~' 

2 
3 

10X.6HNUMBER.SX.5H~IN.<.5X.tlHCOEFFICIENT.5X.4HC30E/ 

10X.6ItH-I.3X.9(IH-I.3X.11(lH-I.3X.8(lH-)/) 
D~ 256' f=I.NL4Y 
~ ;'ITYPE( I I 
_llr~ (_3.255Q) I, THICK(l). STRCII), ~COAE(I'.I~ATLA3IJ.~/.J=I.5' 

2550 FO~~ATI12X.ll.F'3.2.FI2.3.9K.A4.2X.5A4' 
2560 CONTINJE 

G3 TO 2590 
2570 ~RITE ILJ.25601 N~AY. W~~NE. XK. SC. E 
2580 Fll~AT("5K.15HR'GfO STRJCTURE/5X.5CIH-I.IX.91IH-"/ 

1 3X.17HNUMSER OF LAYERS .19IlH-I.112' 
A 

2 

8K.IIHLANE WIDTH .25(IH-I.FI2.1.5H FFET/ 
8X.16HsuaSASE 'lOCULUS .201!H-I.FI2.0.5H ~Cl' 

3 8X.14HFLEX STRENGTH .2~IIH-).FI!.O.5H PSI' 
If 8X.17IlCONCRETE HC;)JLUS .I9(JH-J.FI2.'l,5H PCI) 
I~ tiP .'lE. lR) GO TO 2535 
WRITE (~J.26CO) 

2500 ~OR'4Ar(/~A,~H~ATERIALS/8X.9(IH-I~' 
1 I ()~. 5>i1..AYER.4>; .9HTHICKNESS. 4X. 8H~ATERt·AL' 
2 
3 

IOX.6HNUMBER.5X.SH¥(N.<.ax.4HCOOE/ 
10X.6(IH-I.3X.9(IH-I.4X.8ItH-l/) 

03 262' t=I.NLAY 
'" ",TY;>Elll 
"'RITE (LJ.26101 I. THICKlfl. MCO;)EltJ. ("IATLAB(J.NI'.J=I.S) 

2610 FDR~Ar(12x.ll.F13.2.8x.A4.3x.5A.) 
21' 21) Cl'lT I NUE 
2590 WRITE ILl.3eno) "ICON. PIER"', PIOV'. ATP. AGEl!;. 4G1:75. ·::/VL(" 
Jt)oo :=!~~4 '1 ( / /"i '(. t ! hP£~&:8Q~ANtE /5'1(.1 t (1 H-'/ / 

"AGE 
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LEV~L ?J.J (JUNE 1a) I NPIHU OS/360 FO~TR"N H EXTENDED DATE 80.242/09.38.36 

ISI'l C:'5 
IS"I Q:'o 
IS"I 'lnr 

IS"I (Ie's 
IS~ ~')7~ 

ISN OB1 
IS"I JO~I 

IS"I "'HI? 
IS'I OO~J 
IS'I 0"94 

I S"I '"B5 

IS ... O~'l5 

IS'I GO'!] 
IS"I O)~9 
IS"I 01)1l,) 

IS'I 0"91 
IS"I 0093 
15"1 0094 

IS'" 009'; 
IS"I 0"96 
IS"! OG9~ 
ISN 01(1) 

ISN (lIGI 

2 
3 
5 
6 
7 
8 
9 
4 
5 

ax.21HPSI lN1TIAL CONSTANT .51(IH-I.FIO.2/ 
8x.13HTERMINAL PSI .59(IH-,.FIO.2/ 
ax.19HPSI AFTER OVERLAY .54(1H-,.FI0.2/ 
aX.49HAVERAGE AGE AT T~RMINAL PSI FOR EXISTING ~ESIG'" _. 

23(IH-I.F10.2.6H YEARS/ 
aX.50HAVERAGE AGE OF PAVEMENT WHEN 25 PERCENT OF MILEAGE. 

22H IS ALqEAOY OVERLAID -.FI0.2.6H YEARS/ 
ax.50HAVERAGE AGE OF PAVEMENT WHEN 75 PERCENT GF MIL~A~E. 

22H IS AL~EAOY OVERLAID -.FI0.2.6H YEARS/ 
a><.20HOVEIll.AY OESIGN LIFE .52( IH-I.FI:.l.Z;6H VEAI<ISI 

CALL N"AGE 
WRITE (LJ.3010) FLRP 

3)10 FORM"T(5X.16HAGE DISTRI8UTION/5X.4H--- .1211~-.// 

4 5X.39HLOSS RATE F4CTOR FOR MILEAGF. IN POTTS -.F6.2// 
IIX.314HLANE.14X.4HLOSS.15X)/ 

2 5K.313HAGE.3X.5HMILES.4X.5HVALUE.4X.4HRATE.9X)/ 
3 5X.l(lH---.3X9~H-----.4K.5H----•• 4X.4H __ ._.9X)/) 

NLINE5 = MINOINASL.MAXLNI 
00 303' J=I.NLINES 
.~ITE IL).30Z,1 (t. YL~III. VICII. RIll). I=J.NASL.MAX.~1 

30Z0 F3~~~T{iX.3112.F9.I.FIO.O.F8.2.8XII 
3030 CO'ltINUE 

WRITE (LJ.30351 
30lS FJ~~'TI/'OK.2qHVALUE IN THOUSANDS OF DOLLARS/ 

I IIOX.29HLOSS RATE IN PERCENT PER YEAR) 
wAllE (~1.3040) PPVOSH. WPSH. WGS~. CACI. (IUNITIII.1=I:AC.9.31. 

I CGI'II. (IUNIT(II.I=ICGR.9.31 
3~40 FOR"ATI/t5~.7HOVERL~Y/5X.7(IH-)// 

I 9X.27HPERCENT OF PAVEO SHOULOERS .11(IH-).FIO.Z.~H PERCENTI 
Z '~.3~HAVER~~E P_VEO SHOULOER WIDTH/LANE ----.FI~.2.5H FEET/ 
A 8x.38HAVERAGE GRANULAR SHOULOER WIOTH/LANE -.FIO.2.5H ~EET/ 
3 8X.17HUNIT COST OF ACP .211IH-l.FIO.2.IX.3A4/ 
4 8><.22HUNIT COST OF GRANULAR .16(IH-,.F10.Z,IX.3441 

JF (IC4C .NE, II GO TO 304' 
W~lfE ILJ.3042) ACDENS 

3042 FOR~AT(~X,24HOENSITY OF CO~PACTEO AC .14fIH-},F10.Z. 
t 12H LBS/CU. FT.} 

3044 l~ IIC;R .NE. t} GO TO 3048 
WI<IITE (~).30461 GRDENS 

3046 FO~~~T(~K.30HDENSfTV OF CO~PACTEO GRANUL_R .~(tH-),F10.l, 
I 12H LBS/CU. FT.) 

3048 14~~1 = IARMS + I 
IF C~"L~ .Ea. 0) GO TO 3130 
IF (~FL~ .E~. Z) GO TO 3060 
w~(r=: (~).J0'50) MCRA"11ARMU. (UNTCSfll),(=t.7). S. XM •• JSL~; 

3)50 FOR~AT('/5x.17H~ODEL "AINTENANCE/5X,5(lH-).lX,111 IH-I// 
I ax.26HACCELERATEO MAINTENANCE - ,A4// 
2 ax.25HUNIT C0'5T5 OF ~AINTEN4NCE/ 
3 

• 
5 
I> 
7 

3 
q 

A 

B 

C 

~X.4(lH-).IX.5(lH·).4H ... ,t111H-I// 
6x.aHFLEXIBLF..ZX,5HCRACK.5X.8H84SE ANO.4X.~HCON:~~TE. 

2(lx.8HCONCRETF.},JX.5HJOINT/ 
6X.8~PATCHING,IX.7HSEALING,lx.t4HSURF4CE REPAI~.IX, 

6HPATCHING. I x. 7HBLQwUPS. ZX. I OHMUOJACK I NG. I X, 7'i 5E4 _ I "4G/ 
gX,6HXS/Sy<.JX,6HX$/FT<.SX.6H%S/Cy<.6X.6HXS/SV<.2X. 

rHXS/AVG<.'x.1~X$/AVG<.2X.6H¥$/FT</ 

:lX.!H I H-l • I X. 711 H.) • I x. 141 I H-) • I X, 8 ( I H-I • I X. SI I >i-) ,I X. 
I , I I H.) • I x , 7( I H-) / / 

S,<.r-?2.F lO.?F'I?,,2.rt 1.2. 8.2.F 11.2,.F9.?// 

( I ( . r .r ( 
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--' 
ex> 

1 1 l 1 I J J 1 

LEVEL 2.3.~ (JUN~ 78) INt>RNT OS/360 FORTRAIi H EXTENDEO DATE 80.242/09.3R.36 

ISN 0102 
(5'1 OlO3 
151'1 010. 

IS'" 0105 
ISN .)106 
[Sli 0107 
lSN :>t0~ 

15"1 OtO~ 
15'1 0110 
ISN IHll 

[5'>1 0112 
[SN OllJ 
IS"! 0114 
IS'I HIS 
15'>1 0116 
IS"! CUI7 

f 

ISN Oil!! 
[S'4 0119 
IS'>I 0120 
15'1 ()121 
tSN 0122 
IS'" 0121 
15"1 0124 
lS'/ 0125 
ISN H2!> 
ISN 0121 
ISN 0128 
15'1 012~ 
lSI'.! 0130 

151'1 "111 
(5'1 OIJ.J 
ISN 0135 
IS'I .,136 

IS'" ()I:}7 
IS'I .,116 
IS'" Ol]~ 

o 8X.14HJOINT SPACING .23(IH-,.F6.2.5H FEET/ 
E 8X,J7HFRACTION OF JO[NTS SEALED EACH YEAR -.F6.2/ 
F 8X.29HTr~E BEFORE FIRST JOINT SEAL .8(IH-',16.6~ YEARS' 

CA_1- NPAGE 
_RITE (LO.JOSII 

30St FJR~AT(8X.40H~AINTE'4ANCE COSTS PER LAliE-MtLE t>ER YEAR/ 
t 9X.lll1H-I.IX.S(IH-,.SH --- .9ItH-I.5H --- .4(IH-)/// 
2 12X.4HYEAR.3x.BHFLEXIBLE.JX.SHRIGIO.3X.9HCOMPDSITF./ 
3 12X. 4H---.3X. B( IH-I. 3X.5( tH-l. 3X ,9( lH-I//' 
W~[T~ lL1,3)521 1[, (USRMOLII.JI,J=t.31. 1=1.2~) 

3052 FO~~Af(13X.12.FIO,2,Fq.2.F10.2) 
GO TG 32S() 

1060 CfllHINUE 
C"l-L N:>AGE 
W~ITE (LG.3070) ~CRAM(IARMll 

. 3)70 FDR~Ar(/'5x,22HHtSTOR[CAL NAINTENANC:'5X,1011H-).IX,11{1~-I// 
1 ax. 26HACCELERAf EO ~AINTENANCE - ,A4,/ 
2 8X.40HMAINTENANCE COSTS PER LANE-NILE PER YEAR/ 
3 

NLINES = NINO(NYAP,~AXLNI 
WRITE (l-l.30751 

3075 FORNAT(3X,17HFLEXIBLE PAVENENT/8X.8(IH-).lX,81IH-)//) 
)0 3090 J=I.NLINES 
.~ITE tL:J.10801 II. USRMOLI'.I" [=J,24.MAXLNI 

3060 FOR~AT(IOX.6(12.Fl0.0.8X) 
3090 CONTINUE 

_RITE tLl.310S) 
3105 FO~~AT(/8X,14HRIGjO PAVE~ENT/8X.5(IH-).lX.8(IH-)'/) 

J() 3120 J=I.NLINES 
_'liTE (Ll.JOBO) {1.USfiMOLlt.21. [=J.24,MlIXL'I1 

3120 CJ'4TINU:: 
GO TO 3250 

3130 WRITE (L).31401 
31~0 FORMAT(//'SIH NO ROUT[NE MAINTENANC: :ON510EQeO IN THIS PROBLEN.I 
3250 CAL.L N;>A;iE 

PPFF ~ PPF • 100. 
WRITE IL3.3260) OLDNNT, PPFF 

3260 FORNAfI5X.12HOLO SFCTIONS/SX,4H--- .811H-)" 
1 SX.46HMAINTEN~NCE COST XOOLLARS/L~NE ~ILE/YE~R< FOR. 
2 15HPAVF~ENTS OLOER, 
3 aX.29HTH"N TER~fNAL SERVICEABILITY .321IH-).F10,2// 
4 aX,40HPERCENT OF rOTAL l4~E MILE5 IN DOTTS AT , 
5 13X.42H6EGtNNING OF AN~LYSI5 PE~IOD ¥CALCULATEO< .1~(lH-). 
(> FIO.21 

IF (IPOT .EQ. 0) GQ TO 3320 
1= (IPOT .EO. 2) GO TO 3260 
.~ITE 1_3.32701 TPF;>C. PFNOPC 

3~70 FORM"TfI3X.44IiENO OF UIALYSIS PE~IOO !lINP')T TA~GET VA_.J'::.< • 
6 1:>(IH-).FIO.2// 
2 3X.43HPERCENT OF TOTAL LANE "'I~ES NEV~R OVERLAt) , 
3 ISC tH-),FIO.21 

GO TO 3320 
3280 .RITE IL).3290! PCTINF 
3290 FJ1NATIBx.S2HINFLATION R_TE TO OE~LATE THE PROJECTED ~O_LARS PER / 

6X,49HYEAR FOP OVERLAY FUNDING FOR T~IS REPRESENTATIYE • 
2 
3 
4 

IOHSECTION --,FIO.2// 
·~X. 30HANNUAL PROJECTEO OVERLAY FUNDS/!'X,30( 1>1-)" 
I.~' • ~HP ~"'5"''lr. 5x ,6HFdrURE" I!'IX. 7 I IH-I. SX.6( IH-I/ /) 

t J 

PAGE 
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LEVEL 2.3.0 (JUNE 78) I NPRIIIT OS~360 FORT~AN H EXTENDEO 

ISN 0140 
IS.,. ~141 
'SN G142 
IS'! 0143 
IS"" Gl"'. 
IS .... 0145 
ISN 0\46 
15111 b'·7 IS"! I 4 !'I 
15111 01.9 

IS .... ()lSO 

ISN 0151 
ISN 0152 
{Sill 0153 
IS"! 0'54 
I Sill (USS 
I Sill 0156 
IS .... :>t57 
I Sill 0159 

IS"" OtS9 
IS·'! G160 
(Sli (H62 
IS ... 016. 
IS""' GU,'!) 
IS"4 :>(66 

IS ... 0167 
IS"" ()169 

{SN ()t69 
15:~ :1170 
IS'! 0111 
IS ... Ot72 
(SN 0173 
ISN 0174 
15'1 0175 
IS'! 0176 
15111 ()tT1 
IS"4 0\ 79 
IS'! Ol'l? 
IS'I 0181 

IS'i :)162 

00 3310 1"'1. NY"P 
WRITE (LJ.3300) I. 14POF(I.J),J=I.2) 

3300 FO~M"T(12X.12.Fl1.1.FI3.1) 
3310 CONT f M./:;: 
3320 CJ'iTINUE 

I( = :) 
NU14 = 'ITT 

3321 K = K+l 
C"LL Ni>"GE 
WRITE (_l,33301 (IP~FT(I.KI.I=I.ZI. «TTYP(~.JI.~=1.2).J=I.NU~I. 

1 rorL 
3]30 =ORN4T(,/sx.IIHTRuCK TYPES.SX.,?A4'SX,SI1H-I.1X.511H-I// 

1 IOX •• HTYPE.3x.ll(Z"4.,?X)) 
WRITE (Ll.]333) «NAXLES(M.Jl.J~I •• ).~=I.NUM) 

3333 FOR~"T('SX,9HAXLE COOE.3X.l01.11.6X)) 
IIRITE U .. J.3335. 

3135 FO~M"T(/IOX •• HYEAR.3X.23HPERC£NT OF " .. L vEHICLES", 
IlO 3350 I" ~ • ~Y"P 
WRITE (:..J.33.0) 1. (PTTYP(.J.I.K'. J=l.NTT). PCTTR(I.KI 

3340 FO~M'Tt\'X.12 •• X.ll(F5.2.5X)1 
3350 CONTIHJE 

I'ITT " PtTT 
IF(IN"Tr .4T. 01 .ANO. (K .Ea. II) GO TO 3321 
IF (NEWTRK .LT. 2) GO TO 3500 
C4:..L N""<OE 
WRITE I.J.3:)53) PGVWL. PS"L. PTAL. PTRAL. FGVWL. FSAL. =TAl. FTRAL 

3053 FORMAT(iX.l1~O"O LIMITS/5X.4(IH-I.1X.6(lH-I,/ 
t 3x.36HPRESENf GROSS VEHICLE WEIGHT Lr~IT -.FIO.3.5H ~IPS/ 
2 SX.36HPRESENT SINGLE "XLE WEIGHT L[~tT ---.FIO.G.SH KIPS/ 
3 
4 
5 
6 
1 
8 

WRITE 

8X.36HPRESENT 
ax. 36HPRESENT 
Sx.3IioHFUTURE 
aX.36HFvTURE 
6X.36HFIJTtJRE 
6><, 36HFUtURE 

ILl.30SS) 

r"NOE~ "XLE WEIG~T Lt~tT ---.FIO".SH KIPS' 
TRIPLE AXLE WEIGHT LIMIT ---.FIO.O.SH KIPS~ 

GROSS VEHICLE wEIG~T LI~[T --.FtO.O,5H KI35~ 
SINGLE AXLE WEIGHT LIMIT ----.FIO.O.5H <IPS/ 
T"NO:M "XLE WEIGHT LIMIT ----.FIO.O.SH Klas/ 
TQ{OLE AXLE WEIGHT LI~IT ----.FIO.G.5H <IPS) 

la5S FOR~'T{"23X.7HPREseNf.llX.6HFVTVREI 
1 16~.'?I'l(.13HSTEERING AXLE).6X.16HPERCE"" INCRE'S!'Y 
2 }OX.5HTRUCK.8X.6HWEIGHT.I1X.6HWEIGHT.IOX. 
3 lSHtN EJOIPTY WEIGHT~ 
4 lOl( .... HfVpE.9~.6H.KtPS<.11X.6HXKIPS<.15X.6HXKIPS<' 
5 lOX.SI1H-,.SX.13(lH-J.4X.1311H-J,6X.16(lH-I,) 

DO 3056 1=I,NTT 
WlirE (U).3'57) ITTYP(J.!).J=I,,?I. PST .... 'I'. "'STAWII). EPHI) 

lOS7 FOR~4TISl(.,?A'.4X."'10.3.5X.Fll.3.6K.Fll.21 
3058 CO ... TJNvE 

"ITT = ('iTT 
00 3490 1(=1,6 
NLl = "'LOII'O 
GO TO (33!'10. 3410. 3430. 3450. 3470. 34031 • I( 

3380 1= INTIlt .EO. 0) GO TO 3490 
B~r ST4RTS(OOO 
CA_L N"AGE 
w'tfT" (Ll.J370) (HEAOIN.KI.N:t.SI. NLOI{;O. (NA"ESIN.t)."I=1.41. 

I I [TYPEoI=I,NTT) 
3310 FOR"4T{5X.5A"SX,6(lH-J.IX.4(lH-).lx.SIIH-I,, 

1 8X.Z6HNu~eER 0= LOAD INTE~VAL5 -.16" 
14-:. ~Ht.14"". II", I <h<N')>!'1E<l OF • ~"'4' 

r· r r .. ( 
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(., 

1 

J 1 1 I ) J J 1 1 

LEVEL 2.3.) {JUNE 7~l INfl.~NT 05/360 FOATA'N ~ EXTFNDfO OllTF 80.24,,10<;1.3,\ .J6 

15'1 I)IS3 
15'1 0lS4 
IS ... 016'51 
IS'" 0186 
ISN ')1"7 
ISN '>1 '1<1 
ISN 0189 
IS'" 0190 
IS!'! Ol'H 
[5'1 ':1192 
IS'" 0193 
15"1 0195 
IS~ 0196 
(5"1 0197 

IS'! 0198 
ISN 0199 
IS'! oaoo 
15"1 1)201 
lSI\! 0202 
(5,.. 0203 
IS" 0204 
IS.., 0205 
ISOC 0207 
(SOC 0208 
IS'I OZ09 

IS" G210 
15'1 0211 
IS" 0212 
IS'" 0213 
ISN 02l" 
rs", 1)215 
IS .... 0216 
ISN 0217 
IS'" 021S 

ISN 0219 
IS'" 0220 
IS!'! 0221 
ISN 0222 
IS!'! 0223 
ISN 022. 
[S'" 0225 
ISH 0226 
151\1 0227 
IS'" 0228 

ISIoI 0229 
IS .... 0230 
ISN 0231 
IS"! 0232 
15N 0233 
ISH 023. 
15101 0235 
ISN 0236 

3 12x.6HINTEP1{AL/ 
,. 30X.IOI~4.6XI) 

W~I IE I Ll.33711 (( TTYP(M."I). 111=1. 21.N=I.NTTI 
3371 FOR .. "T(30<.IOC2A4.2X)) 

WRITE {LO.33721 
3372 FORMAT (II 

00 3"00 L=I.NLO 
W~ITE (l.:J.33901 aLI. SA(L.III. (S"(L.JI.J"I.NTTI 

J390 FOR~"T(7~.F7.3.3~ - .F7.3.3X.tO{F6.0.~X)1 

31..1 ,. AINTC$AIL.111 • 10. + 0.5) I IC. 
1400 CONTINJE 

GO TO 3490 
3. I 0 I'" ("IT! 21 • Ea. 0 I Gon TO 34 '10 

au = STARTS(KI 
C"l.L N""GE 
WRITE (L).33701 (HEAD1N.KI.N=1.51. NLJI(KI. (NA~ES(N.II,~"I •• ). 

I ('TYPE.I:I.NTT) 
WRIT~ (~~.J3711 «TTVP(M.~I.M=I.21.N"I."ITTI 

lIRITE (l.J.3372) 
00 3420 L=l.Nl...O 
W~ITE 1l.~.3390) SLI, TAlL.ll,. (TA(l..JI.J=I.NTTI 
dLI = AINrCTAIL.III • 10. + 0.5) I 10. 

3420 CO"lfIN\JE 
G(} Til 3.90 

3430 IF (Nff3 •• EO. 0) GO TO 3490 
ElL I '" STARTSlIO 
CAL-L N".GE 
_~ITE (L~.3~701 lHEAOIN,K).N=1.51. NLDI(K). (NAMESIN.II.N=I,4). 

1 (ITVPE.I=l.NTT) 
WRITE (LO.Jl7l' «TTYP(M.N).M=I,21.N=l,NTTI 
WRITE (~l.33721 
1>0 3""0 L=l,NLO 
WRITE (L3.33901 aLI. TR(L,III. (TR(L.Jl.J=I.~TT' 

ElL I ,. ,,"n(TlHL.U) *10. + 0.5) / 10. 
3440 COHTINJE 

GO TO 3490 
3450 CALL N"AGE 

WRITE (LJ.3370) (HEAO(N.K).N=l,5~, NLOIIKI. CNAMES1N.21.~=1.4I, 

1 (ITVPE.I=I.NTTI 
WRITE C_~.J37I) (CTIYP(~.NI.~=1.21.N:l.NTT) 

W'HT~ (Ll.3372) 
BLI ., SfARTS(KI 
00 3460 L=I,NLO 
W'IITE C_:J.3390) SLI, VGoC!..,l)}. (VG(L.JI.J"I.NTT) 
~L[ = IIJNTIVGoCL.ll) * 10. + 0.51 I 10. 

3460 ::ONT1NJ~ 
G3 TO 3.90 

3470 CA_L "!PAGE 
WRITE (L3.33701 (HEAO(N.K).Nzl.SI. NLOICK). (NAMESIN,21.N=1 •• ,. 

I ('TYPE.I=I,I\ITT, 
lIRITE (L3.3371) ({TTYPIM.H).M=l.Z),H=I.NTTI 
WRITE (_3.3372) 
'lLI ., STARTS(Kl 
00 34eo 1..=I.NLO 
WRITE (_l,33901 81..1, VElL.II). (VE(L,J~~J=l.NTT) 
al.I = AIHTCYECL.1I' • 10. + 0.51 , 10. 

:,.80 C' .. T IHV:: 
GO TO 3.90 

} 1 
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LE~EL 2.3.0 IJ~~E 76) 05/360 FORTR~N H EXTENDED DATE 80.242/09.38.36 

ISN 0237 
IS~ 0239 
IS'j 0240 

15'4 1')241 

IS!\! 0242 
IS'! 0243 
[S"! 3244 
ISN 0245 
[S'I 0246 
15'1 <1241 
IS'"' 0246 
IS" 0249 
IS~ 0250 
IS'! 0251 
IS"" 0252 
IS'! 0253 
IS ... 0254 
IS"! 025':> 
(S'I 0256 
IS'l 0257 
IS'l 0259 
ISN 0261 
IS.,. 0262 
IS'! 0263 
IS.,. <)26. 
ISN 0266 
IS'I 0268 
IS'! 02<>9 
[5'1 (lZ10 
IS'll 0211 
IS'4 0212 

NU\(BE~ LE~Et.. 

[FE3071 41.' 

3403 I~ (lOST .NE. 6' GO TO 3490 

3'07 
3490 
:\500 

I 

CALL ~P"'G: 

WlITE (Ll.3310) IHEAO(N.K).H=l.S). NLDIIKI, (NAMES(N.l,.~=1.4'. 

WRITE (\..3.337ll 
IfIU TE I LJ. 33121 
BLI : STAIHSIKI 
03 3407 L=I,NLD 

I .TYPE. [:t .NTT) 
«(TTYPIM.NI.N=l,2,.N=I.NTTI 

WRITE (LJ.3J90) BLI. STIL,III. (ST(L.JI.J=I.NTTI 
8LI " AINT(STIL.tl) • 10. + 0.51 / 10. 
COl'olTINUE 
CONTINuE 
C:lOfT[""E 
RTINT " "'CTINT • 0.01 
RTI'IF : PCTINF • e.ol 
T"'F " T'FPC*.OI 
"'FNO = PFNO?C • 0.01 
AG= A~R. 0.01 
CAe = CAC! 
CGR = C:iRI 
IF (ICAC .EO. I) GO TO 4000 
r= (ICAC .Ea. 21 GO TO 4010 
CA: = ~AC[ • 36. 
GO TO 4010 

40CO C"~ CAel. (ACOENS • 21.) / 2000. 
4010 IF (lCGR .EQ. 2) GO TO 99999 

IF (IC:;R .EO. I) GO TO 4020 
CG~ = C~RI • 36. 
GO TO 999;19 

4)20 CG~ = C~RI * (GROENS • 27,) ~ 2000. 
99999 ilET\HN 

EliD 

FCRT~AN H EXTE~DEO EH~QR MESSAGES 

NAME IOI/LY THE OATA STATEMEliT CONTAINS A VARIABLE T~AT IS liOT REFERFNCEO. 

r r 

PAGE 

.O'TIJ~5 I~ ===E:T*SO~~C: EBCDIC '10LIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT ~JXRc~ ALC I'oIOANSF NOTER~ I~M FLAG'[) DUMP 

SJURCE 5TATE~ENTS = 271, PROGRAM SIIE = 11820. SU8PilJ:iRAM NAME :[NPRNT 

1 JIAG~35TIC5 GENERATED. HIGHEST SEVERITY CJoe IS • 

•••• *. !~~ o· COMPILA'IO~ •• * ••• 

f 
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1 

N 
N 

) 1 1 T J ) l 

LEVE~ 2.3.0 (J~NE 781 
OATE 80.242/09.38.43 PAGE 

RE~UESTEO OPTIONS: E8COIC 

3P110NS IN EFFECT: NA~E!NAINI NOloTINIZE LINECOUNT(601 SIZE(MAX) AUT008L(NON~) 
SOURCE EBC3fC NOLfST NOOEeK OBJECT NOMAP NOFORNAT GOSTNT N3XRE~ ALC NOANSF NOTERN I~H FLAG!II nUNP 

15"1 0002 
IS.., 0003 
ISH 0004 
IS" DOOS 
IS .. 0006 
IS" 00()7 

IS" 0')08 

ISI'I 0009 
ISH 0010 
ISN OOll 
15"1 00t2 

IS"I 001] 

ISN 0014 
IS .. 0')16 
ISN 0011 
lS"I 0018 

ISI'I 0019 

ISN 0021 
IS/II 1)023 

(S'I 0024 
151'1 0026 
IS"I 0021 

ISN 0028 
IS.., 0030 
is,. 0031 
ISN 0033 

ISN 0034 
ISH 0035 
(S" 0036 
ISN 003'3 
ISN 0019 

ISN 004(1 

IS'" 0041 
IS" (104-2 
ISN 0043 

C 
C 
C 

C 

C 

SUBROUTINE INIT (IGO) 
COMMON IEXI"VT, THICK'.'. NTYP'E(.I. NLAY. IP. IF. IR. 1: 

CONMON ,STRUCI SN. 55. R. O. SC. XJ, XK. E 
CO~~ON /STRCOE/ SfRCO(81.CCC."NC(111.NC,STRCISI. RF SC.,. RF 8C4) 
CO~~ON ITI~E/ ATP. OVLIF. NYAP, NVR. VQ(401 
)'T~ 1:3N. F ,2, 1. / 
ICON IS fHE IHDEK ON CONOfTION FACTOR USED TO RELATE AN OLl PCC 
PA~EMENT wiTH AN AC OVERLAY TO AN EOJ!VALENT SLAB THIC(~~SS. 
F IS A FACfOR ALSO USED IN THE ABOVE RELATION. 
GO TO (100. 200. 300), IGO 
H:~E FO~ PROGRAM INITIALIZATION. FIRST EXECUTION. 

tOO 00 11 0 Jst. NV R 
YRCJ) FLOATCJ) 

110 CONfiNUE 
GO TO 900 

C HERE FOR S~T UP CHORES AFTER REAllNG INPUT D4TA. 
200 CO'tTINJE 

C WE HAVE A __ THE INPUT FOR A REPRESENTATIVE SECTION. OETER~INE -SH-
C OR -0- FOR COMPOSITE PAVTS. AS WELL AS SET UP STRUCTURAL COEF, 

I: lIP .EO. IR .OR. IP .EO. IC) GO TO 230 
S'f O. 
::l) 215 lo"'I.NLAY 
M ': NTY'"EILI 

C REPLACE VAloUE IN DATA STATEMENT WITH VALUE REAO IN. 
I~ (STRCCL) .NE. 0.) STRC)(M) ~ STRC(L) 

C IF .. a VALuE READ IN, SET VALUE FROM THE DATA STATEMENT. 
I; (STRCCLI .EO. 0.1 STRCILI .. STRCO(~I 

215 SN '" SN + STRCtLI.THICK(LI 
C SEr -A- VAl-UE FOR OVER~AY '" -A- FOR AC IF ~OT RE~D IN SEPAR~l~loY. 

IF (STRCIS) .EO. 0.) STRClSI = STRCC)( 1 I 
G:J T:l ~SO 

230 X,J '" 3.2 
C :O~TlNUITY FACTOR FOR PCC PAVE~NTS 3.2 FOR JCP. 2.2 POR CRC. 
C TEiT F3~ C3~POSITE PAVE~ENT XAC TOP L~YER READ UNDER -~IGID-.< 

IF CMTY~EtI) .EO. 11 GO TO 240 
lJ THICK( 11 
t'" I"4T.,oEIII .Ea, 101 XJ = 2.2 
:>:::1 TO 250 

C EJJIVALENr SLAB THICKNESS FG~ INITIALLY cOMPOSITE PAVT. 

c 

2.0 ) • (TiICKll,,2.S + CCITCON)*THICKI2»/F 
I:> IC 
r~ C_TY'EIZ) .EO. 10) XJ = 2.2 

250 CO-.TlNUE 
G::J TO 900 

300 CONTJNlI:; 

900 CO-.TUUE 
R::CTURN 
EN) 

!NEC~J~T(60) 5IZE(~A.) .UTODeL(~3~EI 

} I 
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LEVEL 2.3.0 (JV~E 78) 05/360 FORTR_N H EXTENDED DATE 80.242/09.38.42 PAGE 

qEQUeSfEO OPTIONS: E6CDIC 

)3110"15 IN E~~~CT: HAMEI~4INI NOJPTIMIZE LINECOUNTI&O) SIZEtMAX) AUTODaL(NON~) 
SOURC! EBCDIC NOLIST NOOECK OBJECT NOM4P NOFORMAT QOSTNT .. OXRE 4LC N~4~SF NOTE~N 16M FLAG(I) OUN~ 

ISN 0002 
15N 0003 
(5"1 0004 
IS .. ODOS 

ISN 0006 
ISN 0007 
IS,", 0006 
ISN 0009 
ISN 0010 
ISN OOl! 
IS'"' 0012 
ISN 0013 
ISN 0014 
15"1 0015 
IS~ 0016 
15"1 0017 
15"1 0019 
IS .. 0019 
15'1 0(21) 
ISN 0021 
ISN 0023 
ISN 0024 
15"1 0025 
IsN 0026 
ISN 0021 
ISH 01)2~ 
IS"I 0029 
IS" (1)31) 
ISN :1031 
15"1 00:13 
15"1 003. 
ISN 0035 
IS'" OOJ& 
15"1 0017 
(SN "O3~ 
IS'"' 0039 
15"1 ')04') 
UN 0042 
ISN (l0-\.) 
IS~ 0044 
IS'" 0040; 
ISH 0:14& 
ISN 004' 
ISN 0041'1 
ISN 0049 
IS .. 0050 
ISN 0051 
ISN 0053 
15"1 O()54 
IS" :)055 
IS .. 0056 
15:>1 (1057 

SU~ROUTINE POTSET 
CONNON /4GES/ 4GE25. AGE75 
CO~NON /STDOEV/ SIG~A 
CONNON /LN~' XLN(30).YLN(30l.POTLNI20.2'.OUTP(20.2). 

1 TQT~N. pPF. TPF, ~FNO. NASL. NSLR. TOVL~130.2) 
CO~~ON 'TI~E/ ATP. OVLIF. NYAP. NYR. YR(40) 
CO~NON /C~P/ CO~pI3Q.3.'. PCONP(30l. 4A1P(30) 
)I~ENSION Z~N(30}. P(131 
:>4T4 Nf'tIST '131 
POTrs : 0.0 
T::JT4LN '" O. 
CALL ZERO (CONP,1020) 
CA_L ZE~O (PCONP, 30) 
NH : NiHST/2 
00 7 I"'l.NASL 
fOTAL~ " TOTALM + ~LM(I) 

7 CO'lTINUE 
SI~NAI '" (AGE25 ATP) / (-0.614) 
SI~NA2 ('GE7S - Afp) / 0.674 
SIGNA'" (SIGNAl + SIGNA2) / 2.0 
I~ (SIG~A .LE. O.OJ SIGN4 = 2.0 
l'TP '" ATP • 1. 
NSL~ = IATP + NH 
CALL OISTR (AlP. SIGMA. p. NHIST) 
NJ3POT IATP. NH 
N03POT = MAKOlO. NINO(IATP-NH. NASLI) 
"IS_l:~ = 0 
00 55 l"t.30 

55 ZL>I( f) " O. 
IF (N03POT .EO. 0) GO fa 7S 
;)0 70 1=I.N08POT 
ICfR " IATP-l+l 
'1S~IC~ " "SLICE + 
IX = (CrR - NH - I 
):} 60 J=I.NH1ST 
II< " IX+I 
TENP PIJ) * YLN(NSLtCEI 
IF (IX .GT. 30) GO TO Sq 
CO~3(NSLICE,rx' " TE~P 

Z L II ( I X I '" ZL 'H ( X) • T E '" P 
GO TO bO 

59 CQMP(NSLIC=:.301 " CO"'P(NSLIce.30) + TE'''P 
lL~(30) ZL~(30l. TEMP 

60 CONT'N,H 
70 CONTINJ~ 
7'5 CClNTtNJE 

~OClP~' = NI~otNAsL-NnB?Of. ~HtST-11 
IF tNO)~O' .EO. 0) GO fO 110 
Dil lOa (~l.NOOPOT 
loiS_ICE = NSLIC~ + I 
03 60 J=I,I 
'!"~ '" ~IJI * VL~(NSLI~E) 
.">:~"'I·('i·;l.tc:::) -:; pcr;t( .. l(NSl.lf'""':-:J t T€~P 

f -, ·f I 
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LEVEL 2.3.0 (JUNE 18) POTSET 05/360 FORTRAN H EXTENDED 

15'1 0056 
IS., 0059 
IS., 0060 
IS .. 0061 
ISN 0062 
IS., 0063 
15'1 0064 
IS" 0065 
ISH 0066 
IS"I 0067 
IS., 0069 
ISN 0070 
ISN 0071 
ISN 0072 
ISN (1)73 
ISH 0074 
ISN 0075 
15"1 0077 
ISN 0078 
IS". 0019 
IS'I 0(91) 
IS'! 0081 
IS'I 0082 
IS., 0083 
ISN 008 .. 
ISN 00115 
ISN 0086 
ISN 0087 
IS'I 'l089 

POTTS'" POTTS. TEMP 
80 CJ"TINU: 

K = IH 
L ,. 0 

DO 90 J.:K.NH1ST 
L = LH 
CJ~P(NSLIC=.L. ,. PIJ) • VLM(NSLICE. 
ZL~(L) = ZLMCLI + CGMPINSLICE.LI 

90 CONTINUE: 
100 CJNTINJE 
110 1= (NSLICE .GE. NASL) GO TO 130 

I = NSLIC= • I 
30 120 NSLICE :I.NASL 
PCOMP( NSL I CE) PCOMP( N5L I CE) + YL '4( NSL ICE) 
'lTTS = POTTS. VLM(NSLICE) 

120 CO'lTINlJE 
130 I"" I'ISL~ .GT. 30) NSLR ,. 30 

::13 140 l=I.NSLR 
X_'UI) ZL04(1) 

14'l C()NTJ N.)E 
')3 160 L=l.NSLR 
SUit " O. 
OJ 155 1=I.NASL 

155 SJIt • S~~ + CO~P(l.LI * ~L04T{I+LI 
A4TP{LI = SU~ / XLM{LI 

160 CONTINUe: 
pp= = POTTS ~ 'OTAL'4 
IlETU~N 

E'O 

J 

.OPTIQ~S 1" :::=:;CT*NA"IEPIA[N) NOO"TI14IZE LINECOUNT(60) SIZEC4Axl AUTO'l8L{NONEI 

1 

DATE 80.242'09.38.42 PAGE 

.OPTIO" .. IN E"''-EC'*SO<JRC:; E9C:)IC 'jOLtSr NGOEeK OBJECT NO"lAP NOF:J"''''AT GOST"" '1:lXRE' ALe NOI\,to,SF NOTfRM [6'" FLAG( Il OU"I'" 

*ST4T1SHCS* snU~CE 5fAT:;"IENTS 87, PROGRAM SIZE ?19~. SU6PROG~.M NAME =pnT~ET 

.srATISflCS. '13 ')IAG"DSrICS GENERATED 

•••••• =140 Q= C014PtLATIO'i •••••• 400( H'lES :I' Cl'!:: Ncr USE:) 

• J 

2 
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05/360 FORTR~III H EXTENDED PAGE 
REQUESTED OPTIONS: EBCDIC 

oprIONS IN EFFECT: NANE(~AtN) NDOPTIMIZE LIIIIECOUNT(60) SfZE(~AX) AUTOOBL(NON~) 
SOURC~ Ea:::)JC NOLIST NOflE"CK OBJECT NOMIIP NOFORMAT GOSTMT "OXR,,!' M .. C N'l"NSF NOIERN IBI4 FLAG! I) DIlN? 

ISN 0002 
15" aoo] 
15111 3004 
IS'! ooos 
IS'I 0006 
IS .. 0007 
IS .. oooa 
IS"I 0009 
15'1 QO\O 
15'1 0011 
IS'! 0012 
IS .. 0013 
15 .. OOU 
-ISN 0015 
IS'I 1)1)16 

15'1 0011 

S~B~O\JrINE DISfR (AT? SIGMA. p. "II 
:'>IMEIliSIOIll <>(111) 
IIITP ~ Af~ • 0.5 
1112 : Ni'2 • I 
OA " ATP - FLOAT!IAfP) 
C " .39894i'SIGMA 
S '" 2 •• SIG14A •• 2 
SU'4 " o. 
00 10 J" 1. N 
X " FLJATCI-N21 - OA 
~(l) " C.EXPC-X.*2/S) 

10 SOM " SUM. PCII 
)0 20 I:I.N 

20 ~(II " PII)/SUM 
"ETURIII 
E":J 

-OPfIOIliS 1"1 EFFECT.NAME(N~fNI NOJPTINIZE LINECOUNTI60, StZEIMAXI AUTOOBL(NONEI 

.)PT!J'IS 1'1 E~=:CT*SO\JRC~ :S:)IC ~OLIST NOOECK OBJECT NoMAP ~aFOR~AT QJSTMT ~OXR== ALC NO~NSF NOTE~M 13~ FLAG([I JUMP 

SJURCE ~T~TEME~TS = 16. D~OGRAM SItE = 
·STATISTICS* '10 )IAGNOSTICS GENERATED 

•••••• =NO a~ CON~ILATI0~ •••••• 
'\'IrES OF CO"!E NOT USED 

• (> r 



v 
1 

N 
0'1 

1 1 J , 1 1 

LEVEL 2.3.0 IJU~E 761 

REOUESTED OPTIONS: EBCOIC 

OPTIO~S IN EFFECT: NA~E(~AIN) NOO?TIM[ZE LINECaUNT(60J SIZEIMAX) AUTOOSL(NONEI 
SOURC= ES:)IC NOLIS' NDOECK OBJECT NOMAP NOFORNAT GOSTMT N3~R=F ALC NJAMSF NuTERM IO~ FLAGCI) OUMP 

IS"I 0002 

ISN oa03 
ISI'l O,)(H 

IS1'I 0005 
ISN 0006 
ISM 0001 
IS"I 0006 

15"1 0009 
IS ... 'H.O 
IS'" GGiI 

IS'" 001 J 
15'4 0015 

IS'" 0016 
15"1 0)17 
IS!'! 0016 
rs'I 0019 

IS'" 0020 
ISN 0021 
IS"I 3022 
[S"I (1)23 
ISN 0:)2. 
IS'" 0025 
IS~ 0027 
ISN 0029 
IS'" 0030 
IS"I 0031 

C 
C 
C 
C 

C 
C 

C 
C 
C 
C 

SUBROUTINE EALGET 
T~IS ROUTI'ie. CALCULATES THE RATIO OF EAL PER UNIT TIME UNOE~ THE 
PROPOSEO REGULATIONS TO THAT UNDER THE PRESENT REGULATIONS. 
SU3JECT TO THE RESTRAINT OF EOUAL PAVL·)AO PER UNIT TIME¥IEarRP'O<. 
OR Tl T~E RESTRAINT OF EQUAL NUMBER OF TRIPS XfEQTRP'l<. 
C:J""ON 'EAL.PAY/ EALI>TOO.zl. APPT!U).2" EALFCT(201. I"QTRI> 
C3"''IJN 'EXPVT.! THICK(41. I4TYP£(41. NLAY. II>. IF. IR. IC 
CO""ON 'PSII' PICON. PTERM, PlOY. PTOV 
CO"MO~ 'STRUC.! SN. 55. R. O. SC. XJ. XK. E 
CO .... ON /TtME/ ATP. OVLIF. NVAP, NYR. YRI401 
CO""ON 'TRTYP.! TTVPI2.101. PTTVP(10.20.21. PCTTR!20.21. 

I NA~LES!lO.4).NT(4), NTTY. ~ATT. NTT. ~E~TRK 

10 

JI"ENSION 51(101. S21101. Tl1101. T211~1 

I PVT = IP 
IF I II> .120. IC) (PVT ". lQ 
CA~~ -flAFIC- ONLY IF NEW LIMITS OR WEIGHT DISTRIBUT10~S HAVE 8EEN 
REA) FJ~ THIS PROBLEM 
IF (/'iE_TRK .GT. II CALL TRAFIC 
CA.L EALIS (SN. D. PTER ... IPIIT I 
eA.tS RETURNS 181( EAL PER AVERAGE TRUCK. EAL:>T. AND PAYL.:lAD PER 

AVERAGE fRUCK. APPT. FOR EACH TRUCK TYPE. 
FOR EA:~ 'fEAR OBTAIN THE XNORMALIlED< TOTAL PAYLOAD AN) TOTA~ 18( 
F:AL 
)010 J.d.,",y,," 
CALL .. ULT (PTI'fPII.J.I), APPT!I.U, NTTY, SII 
CA.L MJLT !PTTYPIl.J.ZI. APPT(l.ZI. NTT , 5Z) 
C~(..(.. .lllLlLT (f3TTYP(l.J.l). E'LPTil.l). NTTY. Til 
CA.L. NUlT IPTTYPll,J.2). EALPT!I.2). NrT • T21 
CALL SLI~ CSt. ~TTY. SUMl' 
CALL. su~ (52. NTT. SU~Z) 

CA~L SJM (TI. NTTY. TUMI) 
C4_L SLI~ (T2. NTT. TUMZ) 
IF IIEorRP .EO. 0) EALFCT(JI 
IF (lEQTRP .EO. I' EALFCT(J) 
C'''''NUE 

TUM2"TJ~1 

*OPT(O~5 T~ ==eECT~50URC= EBCOIC NOLIST NOOEC~ OBJECT NOMAP ~OFOR~AT ~OST~T ~OXR! A("C NJANSF NOTcR~ t~~ FLAG!rl OU~P 

*STATISTICS. S3URCE STAT~~ENTS : 30. PROGRAM SIZE = 1074. SU!3PROGRA"I N.""'E =EALGET 

.STATfSTICS* NO JIA~"'05TIC5 GENERATED 

5~K 3VfES OF COR~ NOT USFO 

1 
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05/360 FORTRA~ H EXTENDED 
PAGE 

REQUESTED OPTIONS: EBCDIC 

3PTIO~S fN eF~eCT: NAME(~AINI NOOPTI~IZE LINECOVNT(601 SIZEIMAXj AVTODBLINONEI 
SOURe; ESCDtC NOLIST NOOECK oa~ECT NOMAP NOFO~~AT GOSTMT ~JXRE: ALe NOANSF NOTERM IBM FLAG!" ~UMP 

ISN G002 

lS/Of 0003 
JS~ 0004 
IS"! ooos 
IS .... 0006 

ISN 0007 
ISN 0008 
IS-. 0010 
ISN.OOII 
ISN (lOll 

tSTATlSTlCS. 

S~3qOUTINE LOSHFT (XNt. XN2. N. M' 
e MULTIP_Y IEAL/VR. PRESENT REGS.< FOR EACH YEAR BY COR~ESPON)I~G 
C RATIO FROM EALGET TO OBTAIN lEAL/YR. PRQPOSEO<. 

CO~MON 'EAL~AV/ EAL~T(IO.Z). APPTC10.ZI. EALFCT(ZOI. lEQTRP 
OI~ENSION XNtll'. XN2(tl 
XN2(tl : EALFCT!ll.XNI(ll 
00 to ~"2.N 

C EA_FCTIJ( IS DEFI"lED ONLY FOR J .LE. M. 
FACT .. EALFCT(NI 
1= (J .LE. 101) FACT = EALFCTIJ' 

to X~2{J) = X'I2(~-I) • F4CT.CXNl(JI _ XN1IJ-l» 
RETURN 
EN) 

S3URC; srATEMENfS = 11. pQOGR4M SIZE = 532. SUB3~OGR4M N4ME =LDSHFT 

.STATISTICS. NO DIAGNOSTICS GENER4TEO 

•••••• END 0= COMPIL4TI3~ •••••• 
56K BYTES OF CORE NCT USEO 

r • r . { 
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OS~360 FORTR~~ ~ EXTE~DEO 
PAGE 

REQU~SrED OPTIONS: EBCOIC 

OPTIONS IN EFFECT: 

fSH 0002 
C 
C 
C 
( 

C 
( 

C 
C 

IS"I 0003 
IS~ 0004 

ISN 0005 
(S'4 (l006 
ISN ooor 
(S"I 0008 

ISN 0009 
IS'I 0010 

IS'>I OOlt 
ISN 0'l12 

IS"! 00t3 
IS.,. OOH. 
IS .. 0015 
IS .. 0016 
IS"I 0017 
IS"I 0018 
15101 00&9 
IS"I 0020 
IS.,. 0021 
IS .. 0022 
ISN 0023 

tSN 0025 

C 
IS'" (1021 

C 

C 

IS'>I 002'1 
C 
C 

IS"! 0029 
IS" COlO 
15'>1 0032 
IS"I 003. 
IS"! 0035 

15 .. 0036 
ISN ()O37' 

ISN ():\38 

NA~E(~AINI NOOorl~llE LINECOVNT(60' SllE(~AX) AUr008L(NON~1 
SOURCE EBCDIC NOLIST HOOECK 08JECT NOMAP NOFOR~AT GOSTMT ~DXREF ALC NOA~SF NOTERM ,a~ FLAG(I) DVMP 

SUBROUTINE LIFCVC 
FO~ GIVEN STRUCTURE. EVALUATES AASHO-PREOlcrEO 18KEAL TO TE~MINAL 

PSI. TorEAL. 
FiH "IVEN GROWTH FO\CTOR AG". EQUIVALENT AGE AT OVERLAY • .ltT?T •. '1"10 
TorEAL. EVo\LVATES 18KEAL IN FIRST VEA~ OF PAVE~ENT LIF~ 
,-OlPS OVER ALL AGE SLICES. CALLING -CYCLE~ FOR EACH 
~E~INES AN AVERAGE TRAFFIC AND OVERLAY DESIGNS FOR PAVE~ENT (YCLED 
OUT OF POTTS. ANO. FOR PRESENT AND PRl~OSED REGULATIONS. OBTAINS 
T~E PRllVCT OF COST~XLANE MILE( AND XLANE ~ILES< FROM .CXLM-. 
CO~MON ~CMP~ COMP(30.JA). PCOMP(30'. AArP(30) 
CO~MON ~COSTS~ CDSM(ZO.ZI. COSV(20.21. COSMS{ZO.21. C3svSI20.2). 

I CSMPw(21. CSVPW(2). CS"IUA{ZI. CSVUO\(2) 
CO~"ION ~DSN~ EALDSN(30.ZI. EALONP(ZO.ZI 
CO"lMON 'EXPVT~ THICl(!'U, "'TyPE'.), NLAY. IP, IF. IR. Ie 
CO~MON ~FUNOS~ .ltPOFI20.Z). RTINT. RTINF 
CO"''''ON ~L"'~~ XLM(301. YLM(30). POTL~(20.2I. OUTP(Zo.21. 

1 TOTAL~. PPF. TPF. PFNO. N~SL, NSLR. TOVL'oH3(1.21 
COM~ON ~~tsc/ IPOT, IARMS. OLO"'NT. AGF 
CJ~"'ON 'OUT~ PSIE(30.Z), EALREM(JO.2). COST"I120.30.21.CiTOY(30,21 

,PS18(301 
COMMON ~OVER~ TOY(30.21. SNOVt30.2). T~OVI30.2' 
Cl"''''JN ~ POY/ SNovP120.2', THOVPIZO.ZI. eSTOVP(ZO,2). P~(20.21 

1 • RLPI20.2) 
:O~~ON /pS(~ PICCN. PTERM. PIOV. PTOV 
CJ~~aN ~ST~VC' SN. SSw R. D. se. XJ. X~. E 
CO~MON ~TI~E/ ATP. QVLIF, NVAP. ~YR. YR(401 
Dl~ENSIQN ACCE.ltL 140.21 
EX310(~l = EXP(X*2.302585' 
CA~L lEAO (SNOV.601 
CO\_L ZeRO ITHOV.601 
CALL ZERO (CSTOV.601 
CA_L l~RO (TOVLM.601 
SIITP = ATP 
I "" (I P • EQ • IF) 

TQTE"L = EXPln(F.TI8L(SN.SS.R.PICON.PTER~' 
I" IJP .EO. IR .OR. {I" .1'0. Ie} 

t rJT~AL ~ EXPtO(R.TJ8L(O.PICON,PTcR~1 + (4.22-.3?prER~). 

z RNIlAStd 0' , 
cA_l M ~UM8ER OF EAL IN "IRST YR OF QAvr. LIFE. ~QT YE~R 1 J= A. ~. 

to 

;)0 10 L= IoNSLR 
Y~~I< IS A SEQUENTIAL REAL A~RAY. FRO~ I TO NYR. 
,~~ ~E~: IS THE AGE OF THE CURRENT AG: SLICE AT r~E BEG. OF T~E A.~. 

AT" '" "ATPIL) 
NaT: THAT YR~L< ~ML< IS THE YEAR OF THE ANALYSIS PERIJ) 
(~ W~rCH THESE MILES ARE DUE FOR OVERLAY. 
AG: = ATP - YRIL) 
I~ I~G= .EO. 0.» EALI = TOTEIIL~ATP 
IF (IIGF .~E. 0.) EALl = TnTEAL.AGF~{(I •• AGFJ*.ATP-I,) 
CA_L eYCLE IL. lOTEAL. AGE. EAL1. ACeEAL) 
CONTlNU;:; 
NV2 = NYA""2 
EII_B" = EALI.CI. + 4GFI**NYZ 
')~) 2: 0 <:: 1 • 2 

1 
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I, 

IS,. 0039 
ISN 0041 
IS:i 0\'143 

ISIi ')044 

lSI'I 0045 
15111 0046 
15'1 0047 
IS", G04'! 

f J r r { J .r 

LIFeyC 05/360 FORTRAN H EXTENDED DATE 80.242/09.38.49 

IF (K .EO. t) CALL ACCTFC(EALBP. AGF. NVR. ACCEALI!.!) 
IF (K .EO. 2) CALL LOSHFT (AeeEALU.u. ACCEALO.21. NYR •• "'VA:» 
CALL POVOSN IACCEAL(I.I().SNOVPI1.KJ.THOVPI1.I(I.PPI!.KI. 

1 esrovj>( 1,·1(), RLP( I.K I.EALDNP( I .K) ) 
CA_L CXL~ (TOVI1.I(I.COSTMI1.1.I(I,CSTOV(1.1().eSTOVj>(I.(I.Aj>OFII.KI. 

I COSM(I.KI. COSV(I.KI. POTLM(l.KI. OUTP(I.KI.lOVLM(l.K)1 
20 CQNfll\I\JE 

AT" '" SAT,3 
RETuRN 
EN;) 

( 

.O"TfJ",S IN EeFECT.SOUAC~ EaClle ",OLIST HOOECK OBJECT NONAP "'OFOR~AT GOSTMT ~~XR~~ ALC NOANSF NOT ERN IBM FLAGII) DUMP 

SlURCE STATEMENTS = 
-STATISTICS. NO OlAG~~SrICS GENERATEO 

•••••• ENO O~ COMPILATIO'j •••••• 
48( 3YTES J~ COA~ NCT US~O 

f , r . 1 

2 
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1 

1 -) I 

LEVEL 2.3.~ IJUNE 1S) 05/360 FORTR~N H EKTENOEO PAGE 

REOUESTEQ OPTIONS: EBCOIC 

OPTIONS IN EFF EeT: NANECNAIN) NOOPTI~IZE LINECQUNT(60) SllfCMAX) AUTOOBLINONEI 
SOURCE EaC~IC NOLISI HOOECK OBJECT NOMAP NOFORMAT GOSTMT NOXREF ALC NOANSF NOTERM tBN FLAG{II OUMP 

ISN 0002 
C 
C 
C 
C 
c 

ts .. 0003 
ISN 0004 
ISN oaos 
IS"', 0006 

ISH 0007 
ISIf 0008 
IS14 01)09 
ISN 0010 
ISN 0011 
ISH 001Z 
IS'" 0013 
IS"! 1014 
(Sill 0015 
IS'" 0011 
ISN (J019 
IS". 0(21) 
IS'I 0021 
IS,. 002Z 
ISN 00l!4 
ISIf 0026 
IS" 0.,2' 
ISH 0029 

C 
C 
C 

ISIf 003t 
tS~ 0033 
IS'" OG3S 
ISN 0031 
ISI4 (lOla 
ISN 0039 
IS .. 0040 
IS .. 0041 
IS" 004Z 
IS'" G04' 
IS'" 0044 
IS'" 0045 
IS ... 0046 
IS ... 0')41 
(5'" 004a 
IS'" 004'" 
(S'" 0050 
IS'" OO!il 
ISH 0052 
IS .. 0')53 

SU8RO~IJNE CYCLe fl. TOTEAL. AGe. EALt. ACCEAL) 
FO~ GIVEN AGE SLICE 
OErERMINES AGE AT 8EGINNING (IF ANALYSIS PERIOD. ANO l~~EAL IN 
FIRST ~EAR OF ANALYSIS PERIOD 
US:S GROWTH FACTOR TO PRO~ECT 16KEAL FOR FUTURE ~EARS 
G:T5 TI~E. THICKNESS AND COST OF OVERLAY 
CO~~ON /OSN/ EALDSNf30.Z). EALONPf20.2) 
CO~~ON 'EXPVT/ THIC~(4). NTVPE'.,. NLAY. IP. IF. IR, Ie 
C~~~ON 'MISC' IPOT. (ARNS. OLO~NT. AGF 
CONMON 'OUT/ PSIE(30.2).EALReN(30.2).COSTMC20.30.Z).CSTOV(30.2J. 

I PSI8(30) 
CO~NON /OVER/ TOV(3G.21. SHOVf30.2). THOV(30.Z) 
CO~~ON /P5J/ PICON. PTERM, PIOV. PTOY 
ca~MON /srRUC/ SN. S5. R. D. SC. XJ. XK. E 
CO~~ON /rlNE/ ATP. OYLIF. NYAP. NYR. YR(40) 
OI~ENSION OOV(30.21 
EaOIVALENCE (SHOV!I.I), QOVll.1)1 
~I~ENSION AeCEAL (40.2) 
EA_APt = EALI.Cl. + AGF) •• AGE 
IF fAG~ .EO. 0., EALSAP EALI.AGE 
IF (AGF .~E. 0.) EALBAP = EALI*(t.+AGF)*.AGE • I.)/A~~ 

X~E~ = TOT~AL - EALSAP 
CALL ACCTFC IEALAPI. AGF. NYR. AceEALCI.l} , 
CA_L LOSHPT (~CCeAL(I.t). ACCEALfl.Z'. NYR. NYAP) 
l; lIP .EO. 'F) PSIStl' : GPSIFCEALSAP. PICON. SH. SS. ~) 
IF «IP .EIl. IR .OR. tP .EO. IC) PSIS( I) ,. c,;PSIQ(EALBA:>. prCON. 0) 
IF (XNREN .LE. 0.) X~EN • t. 
0::1 50 <=1.2 
IF (K .EO. ,) TOV«I.K) = FLOATII) 
oerER~I~e OVERLAY TIME FOR PROPOSED ~eGVLAT[ONS 
11_E AT WHICH CU~LATlve 18KEAL FROM BEGI~NING OF ~NALY$IS :>E~IOO 

EQJALS REMAINING ALLOWABLE lBKEAL TO TERMINAL PSI. 
,; «K .eo. Z) CALL 'NIERP (ACCEAL(1.2,.YR.NVR.XNRE~.TO~(1.21 I 
IF \rOVII.K) .GT. YRCNTAPI) GO TO 40 
fF (IP .EO. fR .OR. II> .EO. IC) GO TO 25 
CA_L S~3ey (ACCEAL(I.K).TOVC1.K). SNOV«(.Kl. FALRE~(f.K).KNOV) 

CA_L ovrHKF (SNOVII.KI. THOVII.K)t 
GO TO 30 

25 CA_L 5J8Cv (ACCEALlt.K).TOVfl.K •• ~OV(I.K). E~LAEM{(.KI, XNJV) 
DEl( " !) 

C._~ ovrHKR (OOVII.K •• OE~. THOVtl.KI' 
30 CO"lTiHaE 

CA~L OV:OST CTHOVIJ.K). CSTOV(I.K») 
E~Li)SN( loKI '" XNOY 
GO TO S() 

40 ClHTINUE 
EA_~EMf •• <I TOTEAl - EALBAP - ACCeAL(NY~P.~1 
£A_~SN(I.K) c ~QTEAL 

SO CO'lT1NUE 
CA.L M~PR (I. AGE. EAL8AP. ACCEAL. ~OTEAL) 
RETURN 
EN!'! 

) 1 
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LEVEL 2.3.0 (JVNE 18) 
PAGE 05/360 FORTRAN H E~TENOEO DATE 80.242/09.38.51 

.O~TI0~S I~ :F=ECT.SOURC= =8COIC ~aLIST NOOECK OBJECT NOMAP NOFO~MAT GOSTMT ~JXRE= ALC N~ANSF NOTERM lB~ FLAG(I) DVMP 

·STATtSncs· SlURCE STATEMENTS = S2. PROGRAM SIZE = 2232. SUBP~OGRAM NAME : CYCLE 

.STATISTICS. NO OIAGNOSTICS GENERATEo 

•••••• END OF COMPILATIJ~ •••••• 
48K BYTES OF CO~E NOT USEO 

w ..... 
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LEVEL 2.3.0 IJUNE 18) 05/360 FORT~~N H EXTENDED D~TE 80.242/09.38.53 PAGE 

~EQUESTEO OPTIONS: EBCDIC 

OPTIONS [N EFFECT: N"~EI~~IN) NOD~TI~IZE LINECOUNT(60) S[ZFI~"X) AUTOOBLINONE) 
SOURC~ EBC~IC NOLIST NOOECK OBJECT NOMAP NOFOR~AT GOSTMT NJXRE= ALC NOANSF NOTER~ [BM FLAG([) DUMP 

[SN 0002 

[S~ OOOl 
IS,., 0100l 
IS,., 0005 
[S" 0006 
[SN 1)007 
ISN 0008 
IS"I 0009 
IS~ 0010 
IS'I DOll 

IS" 0012 
ISN 0010l 
IS"I 0015 
ISN 0016 
ISN 0017 
iSN 0018 
ISN 0019 
ISN 0020 
ISN 0021 

C 
C 
C 

SU8ROUTINE SUBCY (XNC. YROY. OV. REM. XNOV) 
OBTAINS DESIGN 18KEAL FOR OVERLAV AND CORRESPONDING ST~~CTURAL 
NUMBER OR SLAB THICKNESS. D. 
DETERMINES REMAINING LIFE XI8~EAL< AT END OF ANALYSIS ~ER'O~ 
CO~'4nN /EXI'>VT/ THICK(4). ~TYPE(ol'. NLAY. IP. tF. IR. Ie 
CO'4~ON '1'>51/ PICCN. PTERM. PIOV. PTOV 
CO'4MON /STRUC/ SN. SS. R. D • SC. XJ. XK. E 
CO'4MON 'TIME/ ATP. OVLIF. NYAP, NYR. YR(40) 
OI~EN5IlN XNCCI' 
C"~L INTERP IVR. XNC. NYR. YROV. BN) 
CA_L I .. TERP IVR. XNC. NYR. YROV + OVLIF, EN) 
XNOV " EN - BN 
RE~ " EN - XNCINYAP, 
IF liP .EQ. fR .OR. IP .EO. IC) GO TO 10 
CA_L GETSN IAUOGIOIXNOY). PlOY. PTOY, SN. SS. R. SNOY) 
OY " S'IOY 
GO TO 20 

10 CA_L GETD CALOG10IXNOV). PlOY. PTOY. O. COY) 
OY " DOY 

20 CO'lT[NUE 
RETJRN 
END 

~ .OPTION5 IN ~FFECT.NA'4el~AIN) NJl~TI'4IZE LINECQUNT(60) SIZEI'4AX) AUTOOBLINONEI 

.OPT[ONS IN EFFECT.SOURC~ EBCllC NOLIST NOOECK OB~ECT NOMAP ~OFOR~AT GOSTMT ~OXREF ALC NOANSF NOTERM IBM FLAGCI) DUMD 

.STATISTICS • SOURCE iTATEMENTS ~ 20. PROGRAM SIZE" 670. SUBPROGRAM NAME = SUBCY 

• STATISTICS* NO DIA~~OSTICS GEN~RATEO 

•••••• END OF COMPILATI3'1 •••••• 56K BYTES OF CORE NCT USED 
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LEvE~ 2.3.0 (JUNE 181 05/360 FORTRAN ~ EXTENDED OATf. 80.242/09.36.55 PAGE 

REQUESTED OPTIONS: EBCorc 

3PTIONS IN EFFECT: NANE(~AINI NO~PTIMIZE ~fNECOUNT(601 SIZE(MAXI AUTOOBL(NONEI 
SOURC~ EBeDlC NULIST N~OECK OBJECT NOMA!> NOFORMAT GOSTMT NOXRE= ALe NOANSF NOTERM ISM FLA~tl) GUMP 

IS", 0002 

(S"I 0~03 
ISN 000" 
IS.,. OOOS 
IS,. 0006 
ISN 0007 
ISN 0008 
ISN 0009 
IS,.. 001l> 
IS"I OGn 
15"1 01>12 
ISN 001" 
IS"4 00\5 
IS .. 0016 
IS"! (1)11 

ISN 0018 
IS.,. 0021) 
ISN 0021 

ISH '022 
ISN 0'23 
ISN 002" 
ISN 002S 
ISN 0026 
ISN 0027 
IS .. 0029 
ISN (031) 

1 S'l 0031 
IS"I 0032 
ISN 003J 
IS .. 0034 
lSN 0035 

c 
c 
c 
C 
C 

SU3ROUTINE POVOSN (EALC. SNDVP. THOVP. PI", CSTOVP, PL. aLI 
ROJTINE TO DESIGN OVERLAYS FROM rHE POT. 
REJUCE DTERM FOR ORIG. PAVr. BY 0.5 TO KEY PROPER CONDITION 
LE~EL t~ T~ICKNESS ROUTINES. 
SNJV~ - SN FOR OVER~AY JESr~N OUT OF T~E POT XeOUIV. TO DOV'< 
THOvp r~ICKNeSS FOR OVERLAY DESIGN OUT OF THE POT. 

C 1"2 - OSI AT END OF ANA~YStS ~ERIOO FOR THESE PAVTS. 
CO"1<40N /EX""vT / THIC": (" J. MrY~E("" NLA.,.. I p. IF, IR. I:: 
CO~~ON 1!>511 PICON. PTER~. pIOV. !>TOV 
CJ~~ON /srRUCI SN. 55, R, O. SC. ~J. XK. E 
CO~MON Ifl~~/ ATP, OVLIF. NYAP. NYR, VR(4QI 
OI"ENSION E~~C(l). SNOVP(ll. THOVO(II. ~P(l). CSTOVPIII 
DI~ENSION RLCI). OL(I) 

"'rs "noRN 
PT~RM = PTERN - 0.5 
DO 100 .I=l,NVAP 
IF ([I" .EO. JR .OR. II" .EQ. ICI GO TO 25 
CA_L SJaCY IEALC. FLOATIJ). SHOVP«J). EA~R. XNOVI 
CA_L OVTHKF (SNOVP(J), THOVP(J)) 
X'I '" XN3V - EALR 
<>I2LH ." PIOV 
IF (XM .GT. 0.) PP(J) 
G:l TO ~I) 

25 CO~TIN\J::: 

:;PSIF( XN. PIOV. S.NOVP( J), ss. R) 

C FJ~ ~lGID DESIGN. 5NOVP HOLDS THE VALUE OF DOVP, 
CA_L SUBCY (EALC. FLOAT(J). SNOVP(J). EA~R. XNOVI 
DE~ = J 
CA __ O~THKR (SNOVP(J). DEX. THOVP«J)) 
Xlt = XNOV - EALR 
Pl>(J) ,. PIOV 
IF (XM .GT. 0.) PP(J) = GPSIRCXM. PIOV. S~CV~(JI) 

90 CA_L ov::osr (THOvP(JI, CSTOVP(J)) 
RL{JI '" EIlLR 
a~(J) '" XNOV 

10" (,)'ITINVE 
prO:RI4 = PTS 
R!TURN 
~~D 

.OpTIONS IN EF=ECT.SOURC::: ES:31C ~OLtST NOOECK OBJECT NOMAP NCFORNAT GQSTNT NlXREF A~C ",OANSF NOTEQM lq~ FLAGCII DUMP 

SOURCE srArE~ENTS = 1340. SUBP~JGRAM NAME =?OVOSN 

.STATISTICS. NO )lAGNOSfICi GENE~ATEO 

•••••• ~NO O~ CO~?ILATION •• * ••• 

• r , f 
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LEVEl.. 2.J.O (JUNE TAl 05/360 FORTR4N H €~TENOEO 04TE 80.242/09.38.57 PAGE 

REQUESTED OPTIONS: EBCDIC 

o.,T I 0",5 I~ EF-ECT: NAME(~AIN) NOOPT(MllE LtNECDUNT(601 5IZE(~AXI 4UTOOBLCNONEI 
SOURC~ EBC~(C 'IOLISr NDOECK OBJECT NOM4P NOFORMAT G05TMT ~JXR~= ALC N04N5F NOTERM I~M FLAG(fl OUMP 

15>1 0002 
C 

15'1 0003 
IS>l 0004 

C 
C 
C 

ISN a005 
ISN 0006 

C 
C 

ISN 0007 
ISN OOOS 
IS"! 0009 

C 
ISN 001:) 

C 
IS>lOIHl 

C 
I5~ 0()12 

C 
IS,. 0013 
IS .. 0014 
IS'I 01)15 

SUBROuTINE OVCOST (THOll. aliCSTI 
03fAINS COST/~LANE MILE< FOR GIVEN OVERLAY THICKNESS 
CO~MON /OVRLAY/ WL4N£. WPSH. WGSH. PPVOSH. CAC. CGR 
OATA CI/16.2962963/ 
COSTS A~E INPUT TO THIS ROUTINE l>l OCLLARS/CU YO. 
Cl IS THE NUMBER OF CUBIC Y~S IN A LAY~R I MILE BY 1 FOJT 3Y 1 IN. 

F " "PI/DSH/IOO. 
TH " THOV 
FliO THE VOLUME/XLANE MILE< OF ROAO OVERLAY. OF PAVED SHOU~)ER 
OVERLAY. A~O OF GRANULAR SHOULOER OVERLAY 
I/PO = W~ANE.TH.Cl 
VPSO = WPSH*TH.Cl 
VGSO = WGSH*TH*Cl 
PAVE~E~T OVERLAY COST 
PVTOC '" VPO.CAC 
U'l'~VE) SH~ULOER OVERLAY COST 
J'SHQC = CGR.(l.-FI*VGSO 
PAVE~ SHOULDER COST 
PS~OC = CAC.F*VPSO 
TOTAL Ol/ERLAY COST 
QV:ST = PVTOC + UPSHGC + PSHoe 
RETURN 
E'1I,t~ 

.OPTIONS IN ~FFECT.~A~E!~~IN) NOOPTIMIlE LINECOUNT(601 SIZE(~AX) AUT~nAL(NONE) 

.OPTIONS IN EFFECT.SOURC~ EBCDIC NOLIST NODECK OBJECT NOMAP ,.OFORMAT GOSTMT ~OXR~= 4LC NOANSF NOTERM 16~ FLAG(I) DUMP 

·STAtISTlCS* SJURC~ STAT=~ENTS 14. PROGRAM SIZE 366. SUBPROGRAM NAME =JVCCST 

.STATISTICS. NO DIAGN~STICS GENERATED 

•••••• ~N~ 0= COMPILATIO~ *.*.*. 52~ 3VTES OF COR~ NCT USeD 

.. 

1 

.. 



f 

y

i 

r ( f 1 

LEVEL 2.3.0 (JUNE 76J 35/360 FORTR4N H EXTFNDED 

REQUESTED O~TIONS: EBCOIC 

OPTIONS IN E~cECJ: NANEINAfN) NOOPTIM1ZE LINEeQUNT(60) SfZEI~AX) 4UTOOeL(NO~:1 

( r. l I 

DATF 60.242/09.38.5~ PAGE 

SOURC: EBC~IC NOLISr NOOECK OBJECT NONAP NOFOR~AT GOSTMT ~OXREc ALC N~ANSF NOTERM 13M FLA~(I) DUMP 

w 

ISN 0002 

lS"I 0003 
IS" 0004 
IS'I 0005 
IS"I 0006 
IS'" 0007 
IS'l OOO'! 
IS"I 0009 

IS'" (lOll) 

ISN 0011 

C 

C 
C 

C 

C 
C 
C 

sueRoUTINE ACCTFC (TFel. AGF. NYP. TFCAI 
CJ~ULATIVE TRAFFIC BY YEAR FROM BASE YEAR %I~ KIP EAL<. 
INPUT 
TFCl 
A~= 

,/YR 
OUTPUT 

ISKIP EAL IN eASE YEAR XYEAR 1< 
ANNUAL GROWTH FACTOR XPERCENT'IOO.< 
NUMSER OF YE~RS FOq WHICH ACCUMVLATE~ T~AFFIC )ESIQE). 

TFCA ARRAY OF CUMULATIVE 16 KIP EAL THROUGH ENO O~ INOEK YEAR. 
DIMENSION TFeA (NVR) 
TFCA (U '" TFel 
r " TF::I 
DO to j=2.NYR 
T=T*(I.+AGFI 
TFCAII) = TFCA(1-11 + T 

10 CJNT(NU~ 
RETU~N 

EN) 

.OPTIJ~S I~ "==ECT.NA~E(~A(NI NaJPTl~IZE LINECQUNT(601 SIZE{~AX) AUTODBL(~ON~) 

SOURCE STATE~ENTS : 10. PROGRA~ SllE = 

<.n *STATISTICS* NO OIAG-'OSTICS GENEf;lATED 

•••• ** END o~ CQMPlLATIO ... *.*.** 56K 3VfES O~ CORE NCT USED 

. f ( 
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LEVE~ 2.3.J IJUNE 7~) OS/360 F~RTP4~ H EX~EN)E~ ~ATE SQ.242/C~.19.JO PAGf.' 

REQVE$T~O OPTION5: EDCllC 

1 OPTlnNS IN EFFECT: N.~E(4'IN) NnnpTI~IZE LINECOUNTI60J SIZE! ••• ) AUTn)BL(NON~) 
50URC~ EOC~IC NULIST NODECK OBJECT NOM.P NOFOR~Ar GOSTMT NUXR5; ALe NOANSF N01~R~ l~~ FLAG!I) DVMP 

I SN OOO,~ 

C 
C 
C 
C 

C 
,-

~ 

c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

I"iN !}O()J 
rs'I 'l004 

15'4 OOOS 
15'0 0006 

151'4 001)7 
IS ... 0008 
IS ... 0009 
IS~ 0010 
ISN 0011 
IS"I 0012 
IS"I oat 3 
ISN 001~ 
ISIII 0015 
ISN 0016 
ISN 0017 
ISN 0018 
ISH 002!) 
ISH 0021 
ISN 0022 
ISN 0023 
ISN 0025 
ISH 0027 
ISH 0029 
IS"" 0030 
ISN 0032 
IS .. 0033 
IS'! 003. 

SUBROUTIN5 ~PPR II. ~6. CNB. XNA. XNT~1 

INPlH AD 
TO""'l,I« 

(N', 

<: 
XNA,>;J II' \(.<;. 

XNTP 
N 
IP 

;:lJr>JT P"J.I( 
UJSrM"J.KC 

I NTF.fN4l 
PVAGLXJ.t<.-: 

~ PAVEMENT AGE AT BEGINNING OF ANALf,lS PERIOO. 
- TI~E IN THE ANALVSIS PERIOD AT W~(C~ P.VE~ENT 

SI ICE I REACHES TERMINAL PSI AND (5 OV~RLAIO 
~.I - PRESENT LI~ITS. 
K.? - FurURE Ll~ITS. 
CUMULATIVL EAL O~ PAV' Tn sr~NT OF A.P. 

CU~JLATt~~ EAL THRU YEAI{ J FROM REG. OF A.P. 
- TOTAL EAl fa TERM. P~l ~PAVT QEFURE OVERlAYC. 

NUMBER OF Y~ARS iN ANALVSIS PERIO) ~A.D.<. 
PAVEMENT TYPE ~.IF. lR, DR ICC 

PSI AT END OF VEAR'j. LOAD ~1~ITS "'. 
MAINTENANCE COSTS 

!'>4'1E"'ENT AGE IN YEAR J UF ""P. 

"'_1 PRESENT LI~ITS. 
K_2 PROPOSED LI~ITS 
K.3 PROPOSED ~fMITS INTERPOLAT~) TO 'RESfNT 

LIMITS AT SAME PSI. 

C:]"~.lN IEXPVT/ THICI(I~I. MTYPE(41. NLAY. IP, IF. IR. I: 
CD~~DN /L~P/ ~L~(jO).YLM(30).POTLM(20.21.UUTPt20.21. 

TDTALM. PPF. TPF. PFNO. NASL. NSLR. TOVL~(3~.21 

CJ~MON /~lSC/ IPOT. tARNS. OLOMNf. AGF 
CJ~~DN /OUT/ PSIE(3~.2I, EALRE~(3,.2'. COSTMI20.30.21.C5TOVIJO.?) 

1 .PSI8Il0) 
CO~~ON /QVER/ TOV(JO.2'. SNOV(30.2}. THOV(3~.2) 
(3I1MON /PSI.I'PICON. PTER .... PiOV. PTO'.' 
COIIMON /ST~UC/ 5N. 5S. R. D. SC. XJ. XI(. E 
CQIIIION 'TIME' ATP, OVLIF. NYAP. NYR. YR(40' 
DIMENSION OQV(30.2) 
EQJIV4LENCE (SNOVll.tl. DOVII.III 
1l'ENSION XNAI40.2). PVAGE(20.11. P(20.2).NYI2) 
on 40 1<=1.2 
"iY(K) = INT (1Qvtl.IOI 
NA " MI"'O(~Y(KI. Ny~pl 

NV! = NA 
I" (NA .EO. (lj G.:J T() 12 
):) 10 J"I.N" 
PVAGE(J.KI = A~ • FLOAT(JI 
XN = CN) + XNA(J,KI 
I~ IXN .LE. 0.1 XN " I. 
IF (IP .EO, IF) PtJ.KJ GPSIF(XN. PICON. SN. 55. RI 
IF (fP .EO. IR .OR. IP .EO, IC' PtJ.KI " ~PSIR{XN. PICDIII. OJ 

10 CO ... TINJE 
(= IHYIKJ .GE. NYAP) GO TO 25 

12 "I'll '" NA + I 
VN " )(NTP - CNS 
DO 20 J=HAI.HYAP 



i 
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~EVE~ Z.3.0 (JUNE 78) 05/360 FORTRAN H EXTENDED DATE 80.242/09.39.00 

IS'" 1)()35 

[SN 0036 
IS" 0037 
IS'" 0()39 
ISN G041 
['It-! 0043 

['1'1 00"" 
ISN 0045 
IS'i (1)46 
1'1'1 0047 
IS'" 0049 
ISN 0050 
['1"1 0;)51 
IS'" 0'1'1 J 
ISN 0055 
ISN 0056 
IS": 005~ 
IS .. 0()59 
tS;~ :l()60 
ISN 01]6~ 
IS'" 0064 
ISN 0065 
15'1 0066 
IS'! !)067 

IS'! (1)68 

15'1 0069 
IS"! (1)70 

IS!'t 0()71 
fS'i 0072 
ISlII 0')73 

PVAGE(J.K. ; F~OAT(JI TOVII,I<) 
C Viol IS fOT"L 18K EAL USED IN ","P. BE"'OIlE OVERLAY. 

XIII ; XNAIJ,K) - YN 
1~ (XN .LE. 0.) XN ; 1. 
IF liP .EO, IF) P{J,K) GPSIFIXN. PIOV. SNOV(I.I<). 55. ~) 

IF (IP .EO. IR .OR. IP .EO, IC) P(J,K) ~ GPSIR(XN, PIOV. ooV([,K») 
20 CONTINUE 

C PSI AT EI\IO OF A,P. 
~S!E(I.K) P(NYAP,K) 
GO TO 4:) 

25 PSIEIl,Kt P(NYAP.KJ 
I" (TOYCr.K) .EO. YR(NYAP)) PSIEn.Kt PlOY 

40 CO'!TINUE 
NAt ,. I 
tF ([ARMS .EO. 01 GO TO 52 
IF C "f'l'(" • LE. 1J GO TO 52 
"f~ .. ~INOCN'I'(21. NY"P) 
IF (NA .EQ. 0) GO TO 52 
:>J SO J,.l.,.." 
CA_L INTERI'> (P{I,I), ?VAGECI.ll. 1'1'1'1. P(:..I,21, PVAGE(J,311 

SO IF 'PV~~E(J.31 .GT. ATP) PVAGE(J.3) ATP 
IF (NY I 2 I • GE. WrAP I GO TO 60 
"'Ai = 'iA .. 1 

52 CONTINUE 
~O 55 J=NAl, NYAP 
"'V"GEe:..l.ll 

55 CO"lT INJE 
60 CONTINUE 

CA __ ~AINT (AB. PVA~E(1.1). TOVCI,II. COST~{l,I.111 
CA~L ~AINr ("S, PVAGE(I.31. TOV«(.21. COST~(1,1,2) 
R:::rJRN 
END 

SOURCE srATE~ENTS ~ 72. pROGRAM SIZE 2826. 5U8?~lGRAM "IA~E 

.STATIST ICS. "0" :>IAG"I:>STICS GENERATFO 

I<IPPR 

•••••• ENO 0= COMprLATfO~ •••••• ~4K dYTES OF CORE ~or USED 

r ( r , ( r 

PAGE 
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LEVEL 2.3.a (JUNE 7e, 05/360 FOQTR4N H EXTEN3EO DATE 60.242/09.39.02 

REQUESTED OPTIONS: EBCDIC 

);>TIO>l5 IN E""ECT: NAME{~AIN) '!OOPTl~lZE LINECOu"T(601 S(ZEIHAXI AUT006L(NONEI 
SOURCE E6C)lC NOLIST NOryeCK OBJECT NOMAP NOFORMAT GOSTMT !II~XREe ALC NOANSF NOTERM IS~ FLAG(II ~UMP 

IS'l aooz 

C 
C 

(Sill ono) 

15'1 ;)004 
I Sill Ol05 
15'4 G006 
15"1 0007 
IS" oooe 
ISH 0009 
(51'1 0010 
IS'! 0011 
IS ... oal2 
IS '4 0014 
IS'I 0015 
I S!'I 0016 
I 5 !II oa t r 
I Sill 0018 
I 5 !II oal9 
lSI'< oazo 
IS'! oa2l 
ISN (1)22 
ISN 0"23 
IS:.! 0024 
IS"! 0025 
IS'4 00Z6 
IS .. 0027 

C 
ISH 0028 
IS'" 0'29 
IS'! 0030 
IS'I O()32 
IS .. 0033 
IS .. 0<1.34 
(Sill 0(135 
15'1 0037 
I Sill 0'.)39 
IS" 0041 
IS"! 0042 
15 .. oa43 
IS" Ot'44 
IS'll 0045 
15'1 0046 
15'4 3047 
15"4 004!3 
(5'1 0049 
15'1 0050 
IS'! 005t 
IS!II 0352 
15'1 0053 
IS'! 0"54 

SU3QOUTrNE CXL~ (TOV. COSTM.CSTOV.CSTOVP. APOF.COSM.eosv. 
PTLN, POUT. TVL~I 

CXL'4 :OSTS/LANE MILE X LANE NILES 
ALSO NANAQES POTTS BASED ON POTTS OPTION SWITCi. 
'LMP' XLM(301. VLM(301. POTL~(20.ZI. OUTPf20,21. CO~!lON 

I TOTALM, PPF. TPF. PFNO. NASL. NSLR. lOVL~(30.2) 

COMNON 'NIse, (POT, IARMS. OLOHNT. AGF 
COMMON /TI14E/ ATP, OVLIF. NYAP. NVR. YR(40) 
OI_ENSION TOVIII. COSTMI20.11. CSTOVlll. CSTOVP(tl 
OIMENSION APOF(I), COSMe". COSY!!). PTLM(I,. POUTtt) 
OI~ENS[ON TVLMf!l. ZLN(301 
T .. Y~(N'fAPI 

SU~ .. O. 
00 10 I = I • NSLR 

10 IF (TOVII) .GT. TI SUM 
GFNO ~ SUM / TOTAL~ 

SUM + XL!!t I ) 

20 

p .. PI>'" .. TOTALM 
Q .. PFNO • TOTALN 
lit " ""'A X I (PI>F .PFNO) 
X .. (II - PFNOI , tt. 
111 AOC'" X l( TI>F ,PFNO) 
Y (111 - PFHO' 
00 20 I=I.NSLR 
7 ... '4{JI = XLMI [I 
8A:41< = O. 
1)0 200 J=I.NYAP 
CtlII • o. 
CV = O. 
u:rO. 

, U. 

PPF GFNOI 

PPF GF .. O) 

-(~- ANO -our- REFER TO IN AND OUT OF THE ~OT. 

X:JJT '" O. 
YI ..... o. 
1= IIPOT .EQ. 21 SANK" aANK • APOF(JI 
00 100 I=I.NSL~ 
eM • C~ + COST~(J.t).XL~(I) 
ITJY = TOVll1 + 0.99999 
IF flTJV .NE. Jt GO TO 100 
I" (I~OT .EQ. 2) GO TO 50 
1= (IPJT .E~. I) GO TO 40 
CV .. CV + C5TOV(I).~L~(!} 
TV~~(II • KLM(II 
GJ HI 13') 

4() T = Y.xL·4{lt 
5 .. X.Xl."'( r I 
YI'f"YtN+T 
XOJT .. ",our + 5 
CV .. CV + CSTOVIII*{XLM(II - Tl 
JV_~fI) .. XL~(I) - J 
XL~(l! XL4(t) + S - T 
GO T::1 100 

50 I L = t 
1 BA~~/CSTOY(tl 

:; = <. '" I 'II {~. ~I. '0\ ( t I ) 

1 
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LEVEL 2.3.0 IJUN~ 161 CXL.N OS/360 FO~TRAN H EXTENOEO 

IS"! 0055 
IS'" 1)056 
IS'"' 0057 
IS'" 0058 
IS'" 0059 
IS'f 0060 
ISN 0061 
IS'l 0062 
IS"I 0064 
IS"I 0066 
ISN 1)067 
ISN 0068 
IS'" 0(169 
(SN (1070 
IS'll 0071 
ISN 0072 
IS ... 007] 
IS'"' 0074 
IS'" 0075 
IS'" 0076 
U'" ~077 
I S'f 0078 
IS'"' 0079 
ISN (lOSI 
ISN 00S2 
IS'"' I)OS3 
ISN 0064 
ISN 0065 
IS'f 0086 
ISN 1)087 

IS""' 008S 
IS'" 00'!l9 
IS""' 009G 

C = CSJ()V( U.S 
TII\..'O\' II " S 
BA"K '" BANK - C 
CII '" CIf + C 
U '" U + XL.MII. - S 

100 CI)'IITlN.JE 
COSM!J) " CM + P*OLOMNT 
I· IIPOT .Ea. 21 GO TO 150 
1= IIPOT .Ea. I) GO TO 141) 
COSY(J) " CII 
GO TO 2JO 

140 COSVI.J) ell + XOUT.CSTOIIPIJI 
P • P - ~OUT + YIN 
PT_~\41J' P 
POUT( J) " XQUT 
GO TO 200 

IS? q = BANK/CSTOVPIJI 
S '" AMINIIR. AMAXI(P-Q.O.11 
COSY!JJ ,. CY + S.CSTOIIPIJI 
BA~~ '" BANK - S • CSTOVPIJI 
:2 :0: P _ S .. u 
XL'I(IL.)" XL."IIL.' - U + S 
IF 'XL.III' IL.) .GE. 0.) GO TO 190 
X_~(IL.ll '" XL.MIIL.11 + 49S(XL.(ILI) 
XL"'. ILl'" O. 

190 CO'll TI NIJE 
"T_"'(JI = P 
POJT(J' ... S 

200 CONr INU::: 
:>:J 220 l=loNSLR 

220 X_4'11 = ZL~([' 
RET JqN 
EN;) 

_OPTIONS I'll ~F~ECT*NANEI~'IN) NOOoT1MIlE LINECDUNT(601 SlZEIMAXI AUfooaL'NON~) 

r (. f. r c 

DATE 60.242/09.39.02 PAGE 

*OPTf:JNS IN :=~ECT.SOURC~ EBCltC NOLIST NOOECK OBJECT NOM4P 'IIOFOR~AT GOSTMT ~JXR~~ 4LC NO'NSF NOfERM r3~ FLAG!!' OUMP 

.STATISTICS· SOURC~ STATEMENTS Sq. PROGRAM SI1E 2564. SUBPROGRAM NAIIIE: CXLM 

.STATISTICS. NO OrAGNOSTICS GENEQATEO 

•••••• EN) 0)= CO:"P. LA Tl ON •••••• 44K JYTES 0= COqE ~OT USF~ 

r ·r .{ r 

.2 



1 

t 
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LEVEL 2.3.0 (JUNE 78) 05/360 FORTRAN H EXTE~OEO PAGE 

REQUESTeO OPTIONS: EBCDI: 

aPTIONS IN EFFECT: NANE(~AIN) "IOOPTINIZE LINECJUNT(60) S[ZE(~AXI AUTOOSL(NO"~I 

SOURC" ESC·:)fC "IOLIST HOOECK OBJECT NO"'AP NOFORMAT GOST"'T NaXR:'= ALC i'lO ... NSF NOTERM fait FLAG! U Du."P 

IS"I oooa 
C 
C 
C 
C 

IS "I 0003 

ISN :lOa. 
fSh/ 0005 
IS 'I OOO!) 

ISM 000'1' 
[ S'i (lOOd 

IS'I OOOq 

IS"I (1)10 
IS" 0011 
ISN OOt? 
15'1 001l 
ISN OOU, 
ISN 0015 
fS .. 0017 
IS"" OOU 
ISN O()20 
ISN 002l 
fS"I 0'.)22 
ISN 0023 
IS"" 002. 
IS ... 002'5 
15"1 O?26 
ISN 002'1' 
fSN 0029 
ISN 0030 

IS" OO:)! 
ISN OO]l! 
fS .. 0033 
IS'I (lOl. 
IS'" OOll 
ISN 0036 
IS.., 0037 
IS'I 003" 
IS.., 0039 

C 
C 

ISN 00.0 
IS"" 00 •• 
IS.., oo.z 
ISN 0043 
fS'I :10 •• 

IS"l 00.5 

SU3ROUTINE FINANC (IERRI 
rNCRENE!HS SYSTE.'VIECTION COUNTERS. STORES CURRENT SYSrE ... AND 
se:ttON TITLE. AND TESTS FOR OVERFL~W. 
~ErERN[NES PRESENT WORTH AND UNIFa~M ANNUAL COSTS FRO~ ~RR~YS OF 
AN~UAL UNOISCOUNTED COSTS. 
CO"'~JN 'COSTS/ COS~IZO.2).COSII{20.2).COS~St20.2}.COSVS(?O.2). 

CSMPWCZ).C5VPW(2l.CSMUA(21.CSYUA(Z) 
CJ"MlN /rUNOS/ APOF(20.Z). RTINr. RT(~F 
CO"MON /10/ LI. LD. 1.0 
CO ...... ON /LM~/ XLM(30).VLN(lOI.POTLM(2~,21.DUTP(20.2J. 

1 TOTAL"'. PPF. TPF. PFND. NASI.. N5LR. TOIIL'41 J3.Z) 
CO~MON /NEWSYSI NEWSYS 
CO~"'ON /SLVG/ [SLV. FLRP, VI(30), Rifle}. VL(30). RL(JO'. 

1 UI301. PLI30h MUlO), <>(20). IIP(2010 RP(ZOI. 
Z PS.VP!hRPB. N5. NY. SII(6.2). $119. FLRPTP(4) 
Cj~"'jN ISU ... ARY/ SECfLEIZ.IO.SI,SYSTLE(60.51.NSECT(Sl.D:LC(11.51. 

1 COSRIIO,S}.OELCPW(IO.SI.COSRPW()0.S),OELCUAltO.5,. 
2 COSRUAltO.5,.RLRATIIO.S,.TL"ClO.5).OSLYltO.SJ,NSVS 

CO"MON ITIME' ATP. OVLtF. NVAP. NYR. YR(40) 
CO~"'ON 'TtTLEI TITLEC20.3,. SECTfL(20) 
OI~ENSION CSVSI2 •• CS~S(21 
OArA (SYI /0/. NA~SEC. N~XSYS /10.51 
lE~~ '" 0 
IF (NEwSYS .EQ. 01 GO TO 10 

] {IVS = IS';'S + 
IF CISYS .Gr. N~XSYS) GO TO 98 
NSYS = ISYS 
00 7 1= I. ZO 
SYSr~EII.ISYs, ~ TITLE(I,I) 
SYSTLE(I+20.ISYSI = TtTL~(I.ZI 

7 SYSfLEII+.O.ISYSI ~ TITLE(I.J) 
IS~CT = 0 

10 IS~CT = IS:CT + 1 
IF I(S~CT .GT. M~XSECI GO TO 97 
NSECr(ISYSl = ISECT 
00 15 1=1.2 

15 SEcr~E(I.ISECT.lSY5) = SECTTLII) 
TL"( I 5:CT ,I S'I'SI rOT~L" 
DO 211 ",.,1.2 
C~LL PWUAC(COSN(l.K •• N'I' ... P.RTINT.CSNS«).CSNpwl<I.CSNU~«)) 
C"'_L PWU_CfCOSvtl.K).NY~?RlINf,CIYS(KI .C5VPWIKI.CSVUA«11 

20 CO'lUNJE 
F : (I. + RTINT1 •• NYAP 
PII"N ... t./F 
v~c= = RTI'Ir/IF-I.' 
~3TE TH~T SALYAGE VALUE IS CONSIDERED A NEGATIVE COST. 
I T .. ~S !lEEN MUL T IPL I EO BY 1II-t.< 
S = C5 ... SCII + CSvStl' 
T .: CSMSI21 + CSVSIZ) 
OS~ = 5Y16,21 • SV(6.1' 
OS_YI.SECT.ISY5, = DSy 
OE~C IISECT.15YS) T - S 
C~5R (ISECT.fSYS' T/S 
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~ 

( . 

LEVEL 2.3.D (JUNE 

ISH GO.I> 
ISN GO.7 
ISN G046 
IS"I 0049 
ISN OOSO 
(SN GOSt 

t: 
c 

ISH 0052 
IS .. 0053 
IS'f !:lOS. 
ISH 0055 
IS"! 0056 
IS .. 0057 
ISN 0058 

IS'I ::lOS9 
IS .. 0060 
IS .. 0061 

ISN 006Z 
IS'I 0063 
[S'I 0064 

r r I r· 

78) FHI.\NC OS/360 FORTRAN H EXTEN~ED DATE 60.242/09.39.05 

S CSN~.ll) + CSVpwt11 
T CS~~.(2) + CSVPWrZ) + PWFN.OSV 
OE_CPwffSeCT.ISYS' : T - S 
CaSRPW(ISECT.tS¥S) = TIS 
S : CSNUA(1' + CSVUAlll 
T = CS~UA(2) • CSVUAIZ) + UACF40SV 
NJTE THAT THIS UACF tUNIFORN ANNUAL COST FACTOR( MULTIPLIES 
J'f)ISCOJNTEO SALVAGE VALUE. NOT PRESE'IT WORTH. 
)::LCUAflSECT,rSYSI T - 50 
CJSRUA(ISEct.IS¥S) 
CALL REMLIFIRATIO) 

T/S 

RL~Af (ISECT.lSVS) 
GO TO 9g 

RATIO 

97 WRITE ILO.197) MAXSEC. ISVS 
197 FOR'IAT('lX.20HTOO MAN¥ SECTIONS ¥~.12.1ZH( FOR SYSTEM. 15. 

t :H>i. OlMEt-iS 10t-iS WOULD BE EXCEEOEO. / 
2 IX.51HPLEASE CHECK DATA FOR PROPER USE OF -TITLE- (EYWORO 

.2tH TO BEGIN NEW SYSTEM. / 
• IX.47HA NEW SYSTEM WILL BE STARTED WITH THIS SECTION, /) 

Gl T:J 3 
98 WRITE (L).1981 HAXSYS 

198 FeB".\T 
I 
Z 
3 
IE~R 

99 R;::TURN 
E'I) 

1/1X.19HTOO MANY SYSTEMS ¥~.12.13H< FOR ONE RU~ / 
lX.5IHPLEASE CHECK DATA FOR PROPER USE OF -TlfLE- ~EYWORD 

.21H fa BEGIN NEW SYSTEM. / )X.19HfH1S RUN WILL STO~ 

,.lHAFTER PRINTING RESULTS UP TO THIS svsrE~. /J 

.OPTIONS IN ;::FFECT.NAHEt~A(NI NOOPTINIIE LINECDUNT(601 SIZECHAX) AUTOORL(~ON::) 

r r 

PAGE 

.OPTIONS IN EFFECT"SOURC~ EBCOIC NOLIST NODECK OBJECT NOMAD NOFORMAl GOSTMT ~)XR:= ALe N~ANSF NOTER~ I~H FLAG(I) OUH~ 

""STATISTtCS" SOURCE STATEMENTS = 63. PROGRAM SIZE 2306. SUAPQOGRAM NA"'e: -"FINANC 

.StATISTICS. NO DIAG~OSlICS GENERATED 

•••••• END 3= COMPILATION ."' •••• .OK SYTES OF CORE Nor USEO 

.£ .( ( 
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LEVEL l.3.0 (JUNE 18) 05/360 FORTR~N K fXTENO~O PAGE 

REQUESTED OPTIONS: ESCOt; 

OPTIONS I~ EFFECT: NA~E(~'INI NOOPTI~IZE LINECnUNT(601 SIZEIMAXI AUTOOBLINONEI 
SQlJRC:: EBC'>IC NOL 1ST NOOEe/( OBJECT NOMA!> NOFOIBM T G05TIIT 'lOllR: ~ ALC NOA,,"SF ,..OTERM 16". FLAG( II DUMP 

tSN 0002 SU3ROUTINE PWUAC (A.NYAP. RTtNT. SUM, pw. UAC. 
C CA_CULATES PRESENT WORTH AND UNIFORM ANNUAL COST FACT3~S FOR ~IVFN 

15'1 0003 
15'1 000. 
15'1 oaos 
ISN 0007 
15"1 oooa 
r5N 0009 
lSN 0010 
(5N OOlt 
ISN 0012 
15"1 0013 
IS ... 001 .. 
IS1\I 0015 
15"1 0016 
ISN 0017 
IS:.! 0018 
ISN 0019 
15'\1 0020 
IS'I 0021 
15N OOZZ 
lS"I aO?3 
IS .. OOZ. 

C INTEREST RATE. 
OI~ENSrjN 4(11. PWF(201 
DATA RTOLO II.E+IOI 
l~ (RTl'lT .EO. RTOLOI GO TO IS 
fHlLO ., ~T I NT 
it " RTI'IT 
F = J .,,' 1, toR' 
P,F (11 = F 
00 10 I=Z.20 

10 PlfF' II = PWF( (-I H'F 
VACF '" R.(I.+RI •• NYAP/(ll.+RI •• NYAP - 1,1 

15 CO'lTINUE 
SV'4;oW = O. 

SU" O. 
DO ZO 1= toNVAP 
SJ" SUM to A(I) 
SUMPW" SUMPIf + AIII.PWF(I) 

20 CO'lTINUE 
PlI '" SJ"PW 
U4: '" SUMPW*UACF 
R~TJRN 

EN) 

.OPTIONS IN E~FECT.SOU~:E EB:~lC 'lOLIST NOOECK OBJECT NQ"AP NOFORMAT GOSTMT "~KR== ALC NOANSF NOfERM 10M FL~G{I) OU~P 

23. PROGRAM Sllf = 

.STATISTICS • .,.0 OIAGNOSTICS GENERATEO 

•••••• END OF COMP1LATIO~ .* •••• 5ZK BYlES OF CORP NOT U5E3 
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LEVE_ 2.3.G (JUNE 78) 05/360 FORTRAN H EXTENDED DATE 60.2.2/09.39.11 P4GE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EFFECT: N4ME(~AIN) NaaPTI~IZE LINECOUNT(60) SIZE(MAX) 4UTOOBLINO~~1 
SOURC~ EBCDIC NOLtST NODECK OBJECT NOM4P NOFORMAT GOSTMT ~OXREF 4LC NOANSf NOTERM la~ FLAGII) DUMP 

ISN 0002 

ISN 1)003 

ISN 0004 
ISN 0005 
ISN 0006 

ISN 0007 
IS'I 0006 

'SN 0009 
ISN 0010 
ISN 0011 

IS,.. 0012 
IS'" OOt 3 
ISN OOtA 
IS'I 0016 
ISH 0017 

IS'" 0018 
IS'I 0019 
IS'I 0020 
ISN 1)021 
ISN 00"'2 
ISN 0023 

C 
C 
C 
C 

SUBROUTINE RE~IF (RATIO) 
JBrAINS TOTAL REMAINING LIFE ¥EAL TO TERMIN4L PSI REMAINING 4T END 
OF ANALYSIS PERIOD< OVER ALL COMPONENTS XAGF SLICES< FJ~ A SECTION 
FO~ SOTH PRESENT AND PROPOSED REG~LATIONS. 
FO~MS THE R~T[O OF THESE TOTALS ¥PROPOSEO/PRE~'1T< 
CO~MO'I /LMP/ XL~1301.YLMI301.POfLM(20.2'.OUTO(20.21. 

1 TOTAL~. PPF. TPF. PFNO. NASL. NSLR. TOVLM(30.Z1 
CO~MON /our/ PSfE(30.2).EALRE~(30.21.COST~(20.30.2).CSfOV{3~.21 
CO~~ON /OVE~/ TOV(JO.21. SNDV(30.2'. THOV(3~.2J 
C3~NON /POV/ SNOVP{20.21.T~OVP(20.21.CSfOVPC20.21.PP(2Q.21 

I • RLP(20.21 
CO~~ON /T'~E/ ATP. OVLIF. NYAP. NYR. YR{401 
OI~ENSION TOTRL(2) 

C FO~M T3fAL REMAtNING LIFE IN %LANE MILE-EAL< 
00 20 1(=1.2 
SU~ " 3. 
SUMP,. O. 

C su~ OVER Tl~ELY OVERL410 LANE NILES 
C AN~ aVER MILES NEVER COMING DUE FOR OVERL4Y. 

O() 10 L:I.NSLR 
Z " TOVLMCL.KJ 
IF (TOV(L.~1 .GT. VR(NYAPJI Z 

10 SU~ " SUM • Z.EALRE~(L.KI 

:lJ 15 J=I.NYAP 

XL >II L I 

C SU_ rlVER LANE MILES OVERLAIO FROM POTTS 
15 SJ~P " SUMP. OUTPeJ.KI.RLPfJ.K) 

TOTRLII() ",' SUM + SUMP 
20 Crl"'TINUE 

RArlO " TOTRL(21/TOTRL!I) 
~ETURN 

El'frl 

_D~TIONS IN ~cFE:T.NAMEe~AINI NOOPTIMIZE LINECOUNT(60) SllEIMAXI AUT006LINONEI 

.OPTIONS IN EFFECT_SOURCE EBC)IC ~OL1ST HOOECK OBJECT NOMAP NOFORMAT GOSTMT NDXRE= ALC NOAhSF NOTERM ISM FLAG(I) DUMP 

*sr .. TlSTICs. SOURC~ ST4TEMENTS 22. PROGRA~ SIZE 72~. sU~p~nGR~M NAN~ =REMLIF 

*ST4TISTICS. ~O ~IAG~'iTICS GENERATED 

•••••• END OF COMPILATIO~ •••••• 561( SYTES OF CORE NuT USED 

( f [ 
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LEVEL 2.3.a"(JUNE 78) 05/360 FORTRAN H EXTENDED DAlE aa.242/09.39.14 PAGE 

REQUESTED OPTIONS: E8CDIC 

OPT IONS IN EFFECT: N~E'~A[NI NO~PTI~IZE LINECQUNT(601 SIZE(~AX) AUTOD8LINONEI 
SOURC; EBCOIC NOLIST HOOECK OBJECT NOMAP NOFORMAT GOSTMT 'IIOXREF ALC N~AhSF NOTERN IBM FLAG(11 OUMP 

ISN 0002 
IS"i 0003 
1 S"i 0004 
ISN 0005 

15"1 0006 

ISM 0007 
IS'll ')ooa 

ISN 0009 
ISN 0010 

IS'" 0011 
fS'II 0012 
ISN 0013 
IS"i 0014 
IS.., 0<H5 
15"1 aOI!> 

IS'" 0011 
IS'" 001'3 
15'11 0019 
IS.., 0020 
ISN 0021 
ISN 0022 
IS'll 01')23 
15'1 0')24 
15"< 0025 
[5'11 0026 
[5'1 0"21' 
15"1 0029 
ISN ·1029 
IS'll 0031 
fSN :)OlZ 

C 
C 

ISN 01)33 
::: 
C 

IS'I 0014 
C 

ISN aOlS 
c 

IS" 0036 
C 

ISH 0031' 
C 
C 

ISN ')033 
IS'" 0039 
[S" 0040 
(5'1 O!)41 

SU3ROUTINE SAL VAG 
CO~~ON /CMP/ CONP(30.34). PCONP(301. AATP(]OI 
COMMON /OSN/ EALDSN(30.ZI. EALONP(ZO.Z) 
CO~MON /LM~/ XLM(lO). YLM(301. POT~~(20.2). OUTPCZO.21. TOTAL~. 

PPF. TPF. PFNo. NASL. NSLR. rOVLM(30.Z) 
:::014MQN 

I 
Co14Jo10N 
Cj~~QN 

I 

/OUT/ PS1E(30.Z). EALREM(30.ZI. COSTM{20.3G.21. CSToV(30.2) 
.PSIS«30) 

IOVER/ TOVI30.ZI. SNOY(30.ZI. THOV(30.Z) 
/POVI SNOVP(ZO.2). THOVP(ZO.ZI. CSTOVP(ZO.ZI. P~(20.2). 

RLP(ZO.2) 
:::J~MON IPSI/ PICCN. PTERM. PIOV, prov 
C014~ON /SLVG/ lSLV. FLRP. VJ(30J. RJ(30). VL(30). RL(30). 

, U(30). PL(30). 1011(30). P(ZOI. VP(20). RP(20). 
2 PB.VP8.RP8, NS. NY. SV{6.21. sve. FLRPTP(4) 

C314MON ITIME/ ATP. OVLIF. NVAP, NYR, VRC401 
~1~ENSJON QUM(30), RIP(30) 
loiS = NSLR 
NY = NYA? 
SV3 = -tOOO •• DOT(VI. ~LM, NASLJ 
!:IO 5 ,: I • NASI.. 

5RF'Ctl = FUIt! * .01 
OJ 10 .=1.1'15 
V_fL' '" DOTIVI. COMPO.L)' N>\SLI/XLHL' 

10 ~L(L) = DOT (RIP. COMPII.LJ. NASLI / XLM(LJ 
CA.L su~ (PCOJolP, NASL. PSI 
VP3 '" 'lOT(Yt, PeON? NASL)/PS 
R~3 = FLR~ * oor (RIP. PCO~p. NASL) / oS 
YR~Y ~ ~L:JAT(NY) 

')() 100 K=I.2 
:>3 20 ... ;1."45 
MIILI '" lNTITOV(L.KI • t •• I.E-51 
".(1..1 " 0, 
IF (TOIIIL.I() .LE. YRNY) PLIL) 
.11_1 z XL'HL) - 1>1..11..) 

20 C:l'llTINJE 

XL"HL) - TGVL"IL,K) 

SA.VAGE VAL.1E OF EXISTING PAVEME~T EITHEQ OVERL~ID ON riMELY 
BASIS 3R N~VER OVERLAIO. 
SVIl.K) = 5ALVI(U. VI... RL. NV. N51 
SA_VAGE .ALUE OF EXISTING PAVEMENT IN PCT AT EN~ OF A~A~vSts 

"E~100. 

SVIZ.K) '" 5ALV2(OVTP(1.K., DUMI 
SALVAG; VALUE OF EXISTINv PAVEMENT OVERLAI~ ~ROM POT. 
SV(3,K) '" SALV3 IOUTP(l.K). liP, RP, NY) 
SALVAGE VALUE OF TIMELY OVERLAYS 
SVI4.KI : SALV4(ToVL~II.KI.CSTOV'l,KI.:ALREMI1.K'.E~LOSNI1.KI.NS) 

SALVAGE VALJE OF OVERLAYS FRO~ POT. 
SVI5.KI = SALV4(OUTP(t.K'.CSTOVP(1.K).RLP{I.XI.eALONP(I.Kt.~YI 
TOTAL SALVAGE VALUE OF REPRESFNTATIVE SECTION, UN'ltSCOU"ITEr.>. 
AT END o~ ANALYStS PERIOD. srORE~ tN SV~6,K<. 
SVI6,K) = 1000 •• ISVll,Kl + SVIZ.K) • SV(3,K) I • SVI4.K) + 5V(S.xl 

101) CONTINUE 
5V(6.11 = -SVI6.11 
-;V(~ • .?) ::. ... ;;V( '''I, 2) 

1 J 



r 

..f 

1 

..t:» 
<.n 

r • I. I r r , , r r ( (. r r ( r ,r .r { 

LEY~_ 2.3.0 (JU~E 78) 05/360 FORTR~N H EXTENDED DATE 80.242/09.39.18 P~GE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS I~ E~=ECf: NA~E(~AIN) NOOPTIMIZE LINECOUNT(60) SIZE(MAXI AUTODBL(NON~) 

SOU~C~ EBCDIC ~OL(ST NGDEeK OBJECT NOMAP NOFORMAT GOSTMT NOXREF ALC NJANSF NOTERM IBM FLA~III OUM3 

IS ... 0002 FUNCTION SoIILYI I U. V. J;t. NY. NI 
15"1 000 J 1)(041"N510N VIN). VI "I) • R(NI 
ISN 000. S = O. 
IS"I 0005 JO 10 L"'I.N 
ISN 0006 to SO = S • U(LI*V(L'''II. - '1(LI)".NY 
15 ... 0001 SA~VI = S 
ISN 000') R"T1JRN 
ISN 0009 ENJ 

.OPTIONS IN ~~=E:T.NAMEI~AIN' N~OPTIMIZE LINECOUNt(601 SIZE(MAX) AUTODBL(NONEI 

.OPTIONS IN EFFECT.SOU~CE Ea:}!C NOLIST HOOECK OBJECT NOMA~ "'~F~PMAT GOSOTMT ~J~R~~ ALe NOANSE NOT~RM IBM FLAG(I) OUMO 

.STAT [ST ICS. S3URCE Sf~rEMENTS 8. PROGRAM SITE 494, SVBPRGGR4M NAME SALVI 

*SfATISTICS. ~o )IAG~~5TIC5 ~E~ERATEO 

•••••• END OF COMPILATIUN ..... ** S6K 3YTfS OF CORE NCT USED 
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LEY~L ~.3.0 (JUNE 761 05/360 FO~TRAN H EXTENDED DATE 80.242/09.J9.l0 PAGE 

qEQUESfEO OPTIONS: EBCO[~ 

OPTIONS [N EFFECr: NAME(~~IN) NOOPTI~IZE LINECOUNT(60) SllE{~A~) AUTOOBL(NON~) 

SOURC~ EB:OIC NOL1ST HOOECK OBJECT NOMAP NOFORMAT GOSTMT ~OXR:F ALC NOAhSF NOTERM ISM FLAG(I) DUMP 

151'1 0002 
ISN 0003 

IS"! 0004 
[SN 0005 
{Sill 1)006 
IS'! 0007 
IS'I 000f! 
IS .. 0009 
IS'" 0010 
(Sill 0011 
15'1 0012 
IS"! 0013 
15"1 00t4 
[SOl OOIS 
ISN 0016 
(S"I 0017 
IS"! 0018 

ISN 0019 
IS'I 0020 
ISN 0021 
(S'I 0022 
IS .. 0023 
IS" 0024 
IS .. 0025 

FU'ICTION SALV2 lOP. DUM) 
CO~~ON /SLYG/ ISLY. FLRP. VI(30). R[C3J). VL(30). RL(JOI. 

I UClO •• PL(JOI. MI(30J. P(201. VP(201. RP(.201 • 
.2 PB.VPB.RPB. NS. NY. SV(6.2). SVB. FLRPTP(4) 
OI~ENSION OP(20). DUM(30). ON£S(30) 
01 10 L=I.'1S 
O .. eS(LI : I. 
OU'4 (L) " 1. RL{L} 

10 CONTINUE 
O(1) = PS - OPII) .. SUNEQIPL. ONES. ON~S. MI. 1. NS} 
T~"" IfPB*ll.-RPBl.{'PS-OP(II) .. $UMEQ(VL.PL,DU."I.MI.l.NS' 
VPII) : TNo/PIII 
T~" = RPS.CPB-OPtl)) + FLRP.SUMEa!RL.PL.ONES.~I.t.NS) 
R'(11 " TNP / PIll 
')0 50 J"2.'lY 
:O{J) = P(J-!' - OP(J) + SUMEQCPL.ONES.ONES.MI,J.NSI 
;)0 2:) 1.= 1. NS 

20 )~~(Ll = DU~(L'.lt.-RL(Lll 
'''10 IfPIJ-l).{t.-R~IJ-ll'.(P(J-l) O~IJ}' 

t +SUMEQIPL. \fL. DUN. Mt. J. NS) 
1f'(J' = TNo/PIJ) 
r~p " RP{J-I).(PIJ-l,-oP{J)) +FLRP*SUMEQ(PL.RL.~NES.MI.J.NSI 
R"IJI " TMP/PIJ) 

50 C1N r I NIJE 
S4_v2 " VP{NY~*P{NY} 

R"rURN 
END 

.OPTIONS IN :=FECT.N4~E{M4IN) NOOPTt~IlE LINECOUNTI601 SllE(MA~' AUTOOBLINON~I 

.OPTIONS fN EFFECT.SOURC~ EBCDIC NOLIST NOOECK OBJECT NOMAP NOFO~"'AT GOSTMl ~OXR~~ ALC NOANSF NOTERM laM FLAG(II DUMP 

.SU. TIST res. SOURCE STATEMENrs 24. PROGRAM SIZE 1442. SUBPROGRAM NANE SALV2 

'STATISTICS. NO ~IAG"OSTICS GE~ERATED 

•••••• END OF COMPILATIO .. · •••••• 56< aVTes OF CORE NOT USED 
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LEVEL 2.3.0 (JUNE 781 05/360 ~O~TRAN H EXTENDED 

REQUESTED OPTIONS: EBCDIC 

QPrlONS IN EF=ECr: ~A~E(~4IN) NOJ~TIMIZE LINECOUNT(601 SIZEIMAX) AUTODOL(NONE' 

( 
, 
4 r 

DATE 80.2~2/09.3q.21 

r ( 

PAGE 

SOURCE EBCDIC NOLIST NODECK OBJECT NQMAP NOFOR~AT GOSTMT ~OXRE~ ALC NOANSF NOTERM IBM FLAG(I) DUMP 

ISN 0002 FUN:TION SALV310P. vP. RP. NY' 
C VALUE OF ORIGINAL PAVEMENT OVERLAID FROM POT. 

ISN 0003 ~I~ENSION OP(201. VP(20}. RP(201 
ISN OOO~ 5=0. 
ISN 0005 OJ 10 J~l.NY 
(SN 0006 10 5 = 5 + OPIJ).vPIJJ.(l.-RPIJ)'.*INV-JI 
[SN 0007 SALV3 S 
ISN 0008 RETURN 
ISN 0009 EN) 

*OPTIONS IN EFFECT*NAME(~A[N) NJOPTIMIZE LINECQUNT(601 SIZE(~AX) AUTODBLINONE) 

*OPTIONS IN E==ECT.SOU~C~ ~a:>IC NOLIST NOOECK OBJECT NOMAP NOFOR~AT GOSTMT NO~REF ALC NOANSF NOTE~M I~~ FLA~Cl) DUMP 

*STAT/STtCS" S~UR:2 ir'TE~ENTS 8. :>~OGRAM SIZE 498. SUBPROGR'M ~AME SALV3 

"STATIST[CS* NO ~(AGN3STtCS GENERATEO 

....... END 0= CONPILATtJ~ •••••• 56K 3YTES OF CORE NOT USED 

r ,r . ( r 
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LEVEL 2.3.G (JUNE 781 05/360 FORTR~N H EXTENDED D~TE ~O.2.2'Oq.39.23 PAGE 

REQUESTED OPT! ONS: EaCOrC 

OpTIONS IN E~~ECT: NA~EI~AIN. ~QlPTTNIZE LINECOUNTI601 SIZE{~~XI AUTODSL(NONE) 
SOURCE EBr.~IC NOLTST NOOECK OBJECT NOMAI' NOFORMAT GOSTMT NOXRE= ~LC NOAhSF NOTERN IBM FLAG(II DUNlO 

ISN OOO:;! 
IS"! 0003 
ISN 0004 
I $oN 0005 
ISN 0006 
IS"I OD07 
ISN oooa 
ISN 0009 

FU"!::: TION SALV4UlV. C. ER. EO. H) 

)I~ENSION OV(1), CIII. ERII), EO(II 
$0 = O. 
Oil 10 I = I. N 

10 S .. S + OVII'.C(I)*ERII)/EOlrl 
S4_V4 .. S 
RETURN 
EN:> 

*O~TllNS IN E==ECT.NA~E(~A[NI NOO'TINIZE LINECQUNT(601 SIZE(N~X) AUTODBLINONEI 

.OPTIONS IN EFFECT. SOURCE EBCDIC NOLIST HooeCK OBJECT NONAP NOFOR~AT GOSTNT NOXREF ALe NOANSF NOTERN IBM FLAGCI) DUMP 

.STATISTICS • SlURCE ST4TEME'I'S II, PROGRAM SIZE 474. SUBPROGR~M 'IA~E SALV4 

• STATISTICS. NO )IAG~OSrICS GENE~ATED 

•••••• EN~ at CO~PILAlION •••••• 56K BYlES OF COR~ NOT USE) 

1 
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LEVEL 2.3.0 (JUNE 18) 
PAGE 

REQUESTED OPTIONS: EBCDIC 

t OPTIONS (N EFFECT: NA~E(~AIN' NOJPTIICrZE LINECOUNT(60' SIZE(MAX) AUTOD8LfNONE' 
SOURCE EaC~IC NOLIST NOaECK OBJECT NONAP NOFORMAT GOSTMT NOXREF ALe NOANSF NOTERIC IBM FLAGfl) DUMP 

ISN 0002 FU'tCTION SliMED ( A. B. C. ",, J. N. 
IS'! 0003 ) l"E~SI ON AUO. MI(''O. 8(1H. CfN' 

C ASSUME INTEGER ARRAY 141 IS MONOTONICALLT INCREASING. 

IS .. 000. SUM :. o. 
UN 0005 DO 10 L=l.N 
IS'll 0006 I" OeHU .LT .. ..II GO TO 10 

IS'll 0008 IF fie II L) IlIGT. ..I) GO TC 20 

ISN DOlO SU.. = SJM + AfLI*8(L'·C(LI 
ISH 001l to CONTINUE 
ISH 0012 20 SUI4EQ = SUI4 
IS'll 0013 RETURN 
IS'll 0014 EN:) 

.OPTIONS IN E~FECT.N~"E{M'INI NOJ~TIMIZE LINECOUNT(60} SllEIMAX} AVTOOBL(NONEI 

.OOTIONS IN E~FECT.SOURC~ Eac~IC NOLtST NODECK OBJECT NONAP NOFORMAT GOSTICT NOXR~~ ALC NOANSF NOTERIC tdM FLAG(I) DUMP 

.STATISTICS • 13. PROGRAM SIZE ~ 530. SUBPROGRAM NAI4E = SUNEQ 

• STATISTICS. NO )IAG~OST'CS GENERATED 

••• * •• END OF CO~PILATIO~ •••••• 56K 3VTES OF COR~ NOT USE~ 
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LEVEL 2.3.0 (JUNE 78) 05/360 FO~TR'N H EXTENDEO )AT£ 80.242/09.39.25 PAGE 

REQUESTEO OPTIONS: EBCDIC 

OPTIONS IN EFFECT: NA~EI~'INI NOOPTI~IZE LINECOUNTI601 SIZEI~AX) 'U'006LINON~1 

SOURC~ E6:>(C ~OLIST NOOECK OBJECT NO~AP NOFOR~'T GOSTMT NOXRE~ ALC N1ANSF NOTERM 13M FLAG(I) OUMP 

ISN 0002 FU'ICTION OOT (A. B. Nt 
C JOT PROJUCT OF TWO VECTORS A AND B OF LENGTH N. 

ISN 0003 01llENS10N AINI. BIN) 
ISN 0004 SUII -= o. 
ISN 0005 OJ 10 f-= I.N 
IS" 0006 10 SU~ -= SUM + 'III.BIII 
15'1 0007 oor -= SUM 
ISN 0008 RErJRN 
IS'" 0009 F.NO 

.OPTIO"'S IN ~F~ECT.N'MEI""IN) NOOPTIMJZE LINECOUNTI601 SIZEIMAXI AUTOOBLINONEI 

-OPTIONS IN ~FFECT.SOUR:~ EBCJIC "'JLlST NOOECK OBJECT NOMAP NOFJRMAT GOSTMT 'IJXRo= 'LC NO'NSF NOTERM Id~ FLAG(I) OU~P 

.STATlSflCS. SJURCE ST'TEME"'TS = 8. PROGRAM SIZE = 366. SUBPROGR~ "'AME DOT 

-STATISTICS. NO )IAG~OSTIC5 GE"'ERATED 

•••••• END O~ COMPILATIO'l •••••• 56K BTTES 0= CORE NOT US=J 

• 
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LEVEL 2.3.~ IJUNE 76) OS/36~ FORTRA~ H EXTENDED DATE 80.242/09.39.26 PAGE 

REQUESTED OPTIONS: Eecol~ 

OPTIONS IN EFFECT: NAMEC~AINI NOJPTIMIZE LINECOUNTC601 SIZEC~AXI AUTOOBLINONEI 
SOU~~: EBCDIC HOLIST NOOECK OBJECT NOMAP NOFORNAT GOSTNT NOXREF ALC NOANSF NOTERN IBM FLAG!I) DUM? 

ISH 0002 
IS ... 0003 
ISH 0004 
ISN OOOS 
IS'" 0006 
ISH 0001 
ISH OOOS 

ISH 0009 

ISN OOIt) 

ISN 301 I 
IS"I 0012 
ISH 0013 

IS'I 0014 

ISH OOlS 
IS'I 0016 

IS'I 0011 

IS"I 0018 
ISH 0019 
ISN 0020 
IS"I 0021 

ISH 0022 
IS., 0023 
ISH 0024 
IS .. 0025 
IS., 0027 
ISN 0028 
I Sill (1029 
ISN 0030 
[5"1 0031 
ISN 0032 
IS" 0033 
15'1 0034 
IS"I 0035 
[5" 0036 
IS" 0031 
ISN 0038 
15"1 OOJ9 
ISN 004~ 
IS" 0041 

I 

SUB~OUTtNE OUTPUT (LOCSW) 
CO~MON /10/ LI. LO. LO 
CO~~ON /OUrS.H/ lOUT 
CO~MJN /TRtNOX/ IT 
::01l(140N 
CO'lMON 
CO~"ON 

/AGES/ AGE25. AGE7S 
/STDDEV/ SIGOIA 
/TRFFIC/ ELV.11751. APVWE(7S). APVWG(151. SAAPV(751. 

TAAPVC151. TRA?VI751. STAPV(7S •• NGVW 
CO~MON /T~TTP/ TTYPI2.101. PTTYPIIO.20.2'. PCTTR(20.2'. 

I NAXLES(10.4).NT(4). NTTY. NATT. NTT. NtWTRK 
CO~MJN /COSTS~ COSMI20.2). COSVC20.21. COSMS(ZO.2J. COSVSCZ,.Z,. 

1 CSIIPW(ZI. CSVPW(21. CSMUA(2). CSVUA{Z' 
Cl14110N /EI4'.."AY/ EALPTU·0.2). APPT(l0.21. EALFCT{ZO). IEQTRP 
CO .. MON ;E~PVT/ ThICK(4) •• TYPE(4). NLAY. IP. IF. IR. Ie 
C014110N 'L14P/ XLII(30),YLM(30).POTLMC20.2J.OUTP(20.2J. 

I TOTALM. PPF. TPF. PFNO. '1ASL. NSLq. TOVL"'lO,ZJ 

1 
2 

I .. 

COMMON /OUT/ PSIE(30.2'. EALREN(30.2). COSTNI20.30.2).CSTOV(30.2) 
,PSIS(30) 

COIIMON /OYER/ TOV(30.21. SNOVC30.2). THOyelO.Z) 
COMMON' POV/ SNOVP(20.2J. THOVPI20.21. CSTOVP(20.2). ""(20.2) 

• RLPI20.2) 
CO ... 14 ON 

(OMOlON 
COOlON 
CO ... OI0N 
(0 .... 0"1 

/SUMARY/ SECTLEC2.10.51.SYSTLEI60.SJ.NSFCTfS).lE_CIIO.S). 
COSRCIO.5).OELCPWC10.S).COSRPW(IO.5J.OELCUIt.IIO.S). 
COSRUA{lO.5).RLRATCIO.SI.TLMI10.51.0SLvrlo.S'.NSYS 

/TIME, ATP. OVLIF. NVA? NYR. YR(401 
/TITLE/ TITLE·(20.3J. SECTTU20) 
/CIIP/ COMP(30.34J. PCQIIP(30). AATPC301 
/SLVG/ ISLV. FLRP. VH30h Rlf'3CI. VL(3010 RL(301. 

U(30). !>L(30!. 11((301.1"(201. VP(20l. RP(2,))' 
PB. VPB. RPB. NS. NY. SV{6.2r. SVB. FLRPT"(4) 

DIMENSION IWORDC21. TOT(30) 
OO\TA OIAXLN '10/ 
~O\TA IWO~l(l). I.ORO(2) /4HSN • AHO / 
I~ (LOCSW .LT. 0 .OR. LOCSW .GT. 4) GO TO 9991 
LO~I " LJCSW + I 
GO fa (900. 1000. 2000. 3000. 21(0). Llet 

900 K = 1 
905 CA_L. "'''AGE 

SU"'T~'" = o. 
SU'4I>C = O. 
SIJ'ICPW " O. 
SIJMCUA " O. 
SUMS\! = O. 
W~ITE CLO.9201 ISYSTLECI.(,. I~I.60) 

920 FORMAT(SX.20A4. 
W~I TE CLJ.9000' 

9000 FORIoIATI/' 
W::UTE: (LJ.940) 

9_0 FOR'IAT(3X.2(2X.7HSECTION).4X.4HLANE.ex.12HuNOISCOUNT!).lX. 
I 13HPRES!NT WORTH.3X.19HVNIFOPM ANNUAL COST.lX. 
~ 23HRAT(0 OF REMAINING LIFE; 
j SX.6HNUMBER.2X.I~HIOENTIFIER.2X.5H ... rLcs.lX.SHDE_TA.6~ COST 

. r I I 
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LEVEL 2.3.0 (JUNE 78. OUTPUT 05/360 FORTR~N H EXTENO~D DATE 80.242/09.39.26 

ISN oo,u 
ISN 0043 
ISN 0044 
ISN 0045 
ISN 0046 
[S~ 0047 
(SN 0048 
ISN O()49 

IS'I OOSO 

ISN 0051 
[Sf\! 0052 
IS~ ?05:J 
ISN 01)55 
ISN (lOST 
15'4 0058 
iSN 0059 
rs~ 0060 
i 5:>1 0()6t 

IS'I 0062 
[S'I 0063 
fS'4 006S 
ISN 0066 
IS"" 0067 
ISN 0063 

ISN 0069 
IS"" 0070 
ISN 0071 
IS'I 0?72 
ISH 0073 
[S'I 0074 
ISH 0075 
IS'" 0,)76 
ISH OOTT 
IS'I 00T8 
15'1 0079 

5 16HPRQPOSEO/PRESENT' 
6 33X.4HCOST.3X.5HRATIO.2X.llHSALVAGE COST.4X.SH~ArIO.5X. 
7 4HCOST.6X.SHRAT[0/ 
8 48X.SHVALUE/) 

NS NSECTIK) 
DO 960 J"'l. NS 
SU~TL~ = SU~TL~ + TLf\lIJ.K) 
SU~)C = S~NDC + OELCIJ.K) 
SV~CPW ~ SUNCPW + OELCPWIJ,K) 
SUNCUA = SU~CUA + OELCUA(J,K) 
SU'ISV = SU~SV + OSLV(J.K, 
WRITE (Ll.9S0) J. (SECTLECI.J.KI.I=I.ZI. TLMIJ.K). OELCIJ.X). 

1 COSR(J.K). DSLVIJ.X). lELCPW(J.K). COSR~_IJ.<). 
2 DELCUA(J.K). COSRUAIJ.KJ. RLRATIJ.K) 

~50 F~~~4TI~X;12,4X.2A4,F8,0.-6PF8.3.0PF6.2,-6PFIO.3.-6PF~~3.0P~6.2. 
1 006PFI1.3yOPF9,2,14X.F6.2' 

960 CDNTlN\,IE 
K = 0(+1 
IF IK .GT. NSYS' GO TO 990 
IF (NO)(K~I,2) ,EO, 0) GO TO 905 
W''U rE (\ .. ;).970) 

970 FORMAT(/",/, 
GO TO 905 

960 WqlTE ILJ.990) SUMTL~. SUNDC. SU~SY. S~MCPW. SUMCUA 
990 FJ~~AT('6x.5HTOTAL.10X.F9.0.-6PF8.3.-6PF16.3.~6PF8.3._~PFI7.3'" 

1 5~.36HALL COSTS ARE. IN MILLIONS OF DOLLARS) 
GO fa 9999 

1000 I~ (IO"'T .LT. I) GO TO 9999 
CA_L N"4GE 
pa~F : PPF • 100. 
WRITE (L3,1011) AGE25, AGET5. ATP. SIGMA. PPFF 

lOll FnR~AT(Sx.51HAYERAGE PAVEMENT AGE WHEN 25 PERCENT OF ~I~EAGE IS • 
I 18HALREADY OVERLAID -.FIO.2.6H YEARS/ 
2 5x.5IHAYERAGE PAVEMENT AGE WHE~ 75 PERCENT OF MILEAGE IS • 
3 18HALREAOY OYERLAID -.F10.2,6H VEARS/ 
4 SX.48HAYERAGE AGE AT TERNINAL ~Sl Fl~ EXISTING J~SIG~ • 
5 21(1H-,.F10.2.6H YE~RS' 
6 5X.4IHSTANOARO DEVIATION OF THE SURVIVOR CURVE .2S(IH-J. 
7 FIO.2.6H YEARS/ 
a 5~.36HPERCENT OF TOTAL LANE MILES IN POTTS' 
9 ~X.31HX6EGINNING OF ANALYSIS 3ERlOO< \34(1H-'.FIO.2'" 
A 5X.41HLANE-MILES FROM GIVEN AGE SLICE DUE FOR TI~ELY • 
a 3~OYERLAY IN GIVEN ANALYSIS YEAR') 

LIM ~INO(NSLR.13' 

PTCJT = O. 
00 100"' 1-1,30 
TOTII ... PCO~P(tl 
PT~T = PTaT +PCCMPI I) 
00 1007 .1"1. NSl..R 
TOTIII .. JOT(I) + ca~p(l.JI 

1007 CONTINUE 
t004 COI'IT1NUE 

W~ITE (L3.1001) 11.I:l.LI •• 
l~Ol F3~~AJI16X.SHPAVENENT/ 

1 17X.6HAGE AT.37X.13HANUYSIS ye~R/ 
'2 lOX,4HL()SS.2lC.9HBEGINNII\IG.1IX.4HINTO/ 
3 2X.SHVALUE.3X.4HRATE.3X.7HOF A.P •• 3X.SHTOTAL.4~.SHP~TTS, 
4 IX.12(IS.2X),t5' 

1 I ) 
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LEVEL 2.3.0 (JUNE 78) OUTPUT OS~360 FORTq~N H EXTENOEO 04T£ 80.24-2'09.39.26 

151'1 0080 
151'1 0081 
151'1 0082 
ISI'I 0083 

15101 0084-
151'1 0085 
IS'4 0086 
ISN 0087 
151'1 0088 
lSI'1 0089 
ISN 0090 
IS ... 0091 

15 ... 0092 
IS"! 0094-
IS'" 0095 
IS .. 0096 

IS'" 0097 
ISI'I 009!! 
IS" 0099 
IS"! 0100 
ISI'I 0101 
15'1 0102 
IS .. GIO] 
15"1 0104-
ISI't 0105 

IS" 0106 
IS.,. 0107 
IS'" 0108 
IS"! 0110 
IS"! 0111 
IS"I 0112 
IS'" 0113 
IS.,. 0114 
IS ... 0115 
IS"! 0116 
IS"! 0117 
IS"! 0118 
ISN 0119 

15'1 012a 
ISN 0121 

ISN 0122 

IS'"' 0123 

WRITE ILl.I009) 
1009 FORMAT (n 

00 1003 l=l.NASL 
WRITE ILl.I002) VICI). RICI). I. TOTCI). PeOMP«l), 

I (CONPC ,.J, .J=I.LIN' 
1002 FO~NAT(IX,·7.0,F6.2.17.Fll.1,F8.1.1X.131IX.F6.1) 
tOO] Cl ... T I HUE 

WRITE CLl.1016) PTOT. IXLMtl).I=I.LIM) 
1016 FO~~ATI'21X.6HTOTALS.4-X.F9.1.IX.131IX.F6.1)) 

WRITE (LO.IOI4' (A4TPCl,.I=I.LIN' 
1014 FORM~T('2X.27HAVERAGE AGE AT TERMINAL PSl.13X.1JIF6.2.1~ll 

WUTE (1..0.1017) 
1017 FDR~AT('2X.29HVALU~ IN THOUSANDS OF DOLLARS. 

I 9X.29HLOSS RATE IN PERCE~T PER YEAR' 
I" (NSL'I .LE. 13) GO TO 1018 
CALL NPAGE 
W~ITE (Ll.100Bl It.t=14.NSLR) 

1008 FORNAT(5~.47HLANE-MtLES FROM GIVEN AGE SLICE DUE FOR TINELY • 
t 30HOVERLAY IN GIVEN ANALYSIS YEAR" 
2 lX.8HPAVEMENT/ 
3 2X.6HAGE AT.12X.13HANALYSIS YEAR' 
4 lX.9H8EGINNING' 
5 2X.7HCF A.P •• lx.17(15.2XII 

WRI TE (LO.I009) 
00 1006 l:l.NASL 
WRITE ILl.100S' 10 CCOMP(( •. .I) • .J=<l4.NSLRI 

1005 FOQMATI4X.12.4X.17(F6.1.lx" 
1006 CO ... T lHUE 

WUTE ILO.IOI2' (XLI4(U.I=14.NSLRJ 
1012 FORI4ATI'2X.6HTOTALS.2x.17IF6.1.IX)1 

WRITE ILl,1013' (AATP(I,.t=14.NSLRI 
1013 FOR~4T('2X.21HAVERAGE AGE AT TER~rNAL PSI' 

t t'X.17IF6.2.1XI) 
WRIT~ (Ll.IOI7) 

1018 1..=2 
IF (IP .Ea. IF) L = 1 
CALL NP'GE 
.'IITE (L3.aOOS) (SECTTL(II.I=I.20) 

2005 F3'1M4T(5X.20A4~~1 
WRITE (Ll.liHOJ 

lal~ FO~~4T(31X.]4HP E R FOR M 4 N C E 
.'UTE IL.ldOI!5J 

TAB L E~/) 

1015 FO~MAT(29X.3BHP RES E ~ T REG U L A T o N S'~) 
:>0 107a 1(=1.2 
."ITE (~].1020) lWO'lO(Ll 

1020 "ORMATI72X.6HPSt AT/ 
t IX.2(4X.IOHLANE NILESl.JX.7HYEAR OF.4X.1HOVERL~1.5X. 
2 7HOVERLAY.5X.16HBEGINNING ENO.1X. 
3 14HREM4JNING LIFE.6X.1ZHOVERLAV COST/ 
4 5X.l1HOVE QVERLAV.4X.S10VeQLAIO.4X.7HOVERLAV.JX.7HOESIGN • 
5 A4.10H THICKNESS.3x.18HOF A~ALVSIS PEPIOO.3X. 
6 20H'~JLLION tS-KIP EAL<.3X.t3H'~'LANE ~IL€<"l 

JJ 1040 J=l.NSLP 
w~lTE (Ll.IOJO) XL~IJ). TOVL~(J.KJ. TQVIJ.KI. 5NOVIJ.<I. THJV(J.K' 

1 .PSI3(Jl. PSIE(J.K', EALR€M(J.K). CSTOV(J.K' 
1330 FORMAT(~12.1.FI4-.1.FI2.2.Fll.2,2FIZ.2.F10.2.7x.-6PFI0.3.10X. 

I OPFII.Ol 
1040 CO~TINUE 

( I ·f .[ f 
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LEVEL 2.3.0 (JUNE 78) ourPlUT 05/360 FOQTRAN H EXTENDED DATE 80.242/09.39.26 

151'4 0124 
[51'4 0126 
IS~ 0126 
ISN 0129 
ISH 0130 
IS'I 0131 
ISN 0132 
IS'" 0133 
ISN 0134 
IS"I 0135 
ISN 0136 
ISN 0137 
ISN 0136 
IS"I 0139 
ISH 0140 
IS'" 0141 
ISH 0142 
ISN 0143 
IS'" 0144 

IS'" ;)145 
15"1 0145 

IS .. 0141' 
IS" al46 
IS""' a 149 
IS'"' 0151 
IS.., 0153 
IS.., 015. 
tS ... 0155 
IS ... 0156 
ISIII 0151 
ISN 0158 
15 ... 0159 
[S"I 0160 
ISN 1)t6l 
ISH 0162 
ISIII 016. 
IS'I OUIS 
IS .. 3166 
IS .. 0161 

ISN 0168 
ISN 01$9 
IS" 011'0 

I S'I H 71 
IS'" ')11:> 
IS"I 0173 
151'4; at1'. 

[S'I 1)175 
[S"I :)'76 

IF IK .EQ. 21 GO TO 1010 
IF INYAP .LE. 15' GO TO 1060 
CALL Nf'''GE 
W"lITE (Ll,20051 (SeCTTL(I),l=1.201 
WRITE ILl.IOIO' 
1II"lITE (Ll.l050) 

1050 F~RMATI/28X •• OHP R 0 P 0 S E 0 
GO TO 1070 

1060 WqlTE (LO.1050) 
1070 CONftNUE 

CA'-L N""GE 
Wi'll TE ILl1. 200S) (SeCTTLCl'.I=I.20) 
WIUTE ILl.I0601 

REGULAT 

lOBO FORMAT(36x.22HP 0 T T S TAB L E.OI 
.'UTE (L).10901 

ION S// I 

1090 F~R~AT(2aX.38HP RES E ~ T REG U L A T ION S//I 
;)0 1 150 K .. '. 2 
W~IT~ (L).11001 IWORO(L' 

1100 F3~MAT(5X.BHANALYSIS.Z(2X.10HLANE MILESI.3X.7HOVERLAy.4X;7HOVERL"Y 
I .4X.llHPSI AT END OF.4X.12HOVERLAY COST/ 
2 

3 ,. 1X,.HYEAR.Sx.8HIN POTTS.4X.8HOVERLAJO.3X.7HOESIGN •• 4. 
9HTHICKNESS.ZX.15HANA4YSIS f'ERIOO.3X.13H¥$/LANE-NILE</ 

27X.l0HFRCM POTTS//I 
OJ 1120 Jsl.NYAP 
W~ITE (Ll.II10I J. POTL~(J.KI. OUTP(J.KI. SNOVP(J.K'. TiOVPIJ.KI. 

I PPIJ.KI. CSTOVPCJ.KI 
1110 F3~MATI8X.12.2F12,1.2F1I.2.FI4.2.~18.01 
1120 CONTINUE 

IF II( .EQ. 21 GO TO 1150 
IF (NYAP ,LE. 17) GO TO 1140 
CA._L NPAGE 
.~ITE (LO.200SJ (SECTTL(IJ.I=I.20, 
WRI TE (Lt)' I 080 I 
.:UTE ILl,lllOI 

1130 FO~MAT(/21X.40HP R 0 P 0 SED R E ~ U L A T ION 5'/1 
GO TO lIS0 

11.0 WRITE (L),1130) 
II 5'0 CO'lTi NUE 

G3 Til 9999 
ZOOO IF (lOUT .LT. 21 GO TO 9999 

CA._L N"'AGE 
W~ITE ILl.ZOOS) (SECTTL(I).I~I.ZOI 

WRlTE (Ll.21)101 
2~10 F(JRMATISx.IOHTRUCI( TYPE •• x.17HPAYLOAD PER TRUr.I(.4X.12HI8-Kl~ AXLES 

I .IOH PER TRUCK// 
2 19X.1HPRESENT.2X.6HPROPOSEO.6X.1HPRESENT,3x.8H~~apOS=)//1 
[~rT NTTY + NArT 
) 203) I=I.INTT 
.~Ir~ (LJ.20Z01 ITTYPIJ,I).J-l.Z). APPTel.I). APPT(I.21. 

1 EAL~T(I.tl. EAL~T(I.2) 

2320 FDR~AT(~X.2A •• 5X.F7.2.ZX.F7.2.6X.F7.2.3X,F7.Z" 
2030 CJ~TI~UE 

WqlTE (LO.2040) 
2340 FORMATC/'///7X.4HYEAR.3X.17HlS-KIP ESAL RATIO.IOX.4HV~A~. 

1 3X.17H1S-KIP ESAL RATIO/ 
2 1\X.18HXPROPOseO/PReSENT<.16X.18H~ROPOSEO/PRE5E~T<'" 
N_I~ES = MINOCNYAP.~AXLN) 
~o 2'63 l:l.NLINES 

1 • 

f>AGE 4 
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LEVEL 2.3.G (JUNE 78) OUTPUT 05/360 FORTR4N H EXTENDED D4TE 80.2~2/09.39.26 

ISN 0177 
ISN 0178 
IS .. 0179 
15"1 0180 
ISN 0181 
ISN Oll'I3 
(S"I 018. 
IS .. 3185 
IS .. 0186 

15"1 0187 
IS" G188 
15"1 0189 
IS .. 0190 
IS .. 0191 
IS"I 0192 
ISN 0193 
ISN IU9. 
IS .. 0195 
15"1 0196 
IS." 0197 
15"1 0198 
[S"I '11'9 
(5"1 0200 

(5" 0201 
IS"I ')202 
ISN 0203 

(SN 020. 
IS .. 0205 
IS." 0207 
IS .. G208 
IS .. 0209 
IS." 0210 
15"1 '211 

ISN 0212 
15"1 0213 

IS"I ()21. 
IS ... 0215 

IS ... 0216 

W~ITE (LJ.20S01 (J. EALFCTIJI. J=I.NV4P.NAXLN, 
2050 FOR~"T(8X.12.6X.FIO.3.16X.fZ.6X.FIO.3) 
Z060 CJ"ITtNUE 

GO Til 9999 
2100 I~ (tOUT .LT. 11 GO TO 9999 

CALL N::>"GE 
WRITE (LO.200S) (SECTTLIII.I=l.ZO) 
WRITE (_;).20701 

2070 FORNATI22X.36HU N 0 f S C 0 U N TED COS T S// 
1 30X.ZIH~MILLIONS OF DOLLAAS<// 
2 9X.THVEAR I""13X.tlHMAINTENANCE.ZOX.7HOVERLAVI 
3 

• 
5K.15HANALYSIS PERtOD •• X.7HPRESENT.6X.8HPROPOSEO.9X. 

7HPRESENT.5X.8HPROPOSED//1 
Ton ... " O. 
TOTM2 " O. 
TOTIfI O. 
TOfl/Z = O. 
OJ Z093 l~l.NYAP 
WRITE (LJ.Z080' I. (COSMtl.KI.K"'t.Z •• (COSV(I.K).K=I.21 

2080 FORMATtI2X.12.6X.-6PF10.3.4X.-6PF10.3.6X.-6PFIO.3.3x.-6::>F10.3, 
TOTMI TJT~l + cOSMel.1' 
ToTM2 TOT~2 + COSM(I.21 
TOTVI'" TOTVI + COSVII.t' 
TOT~2 '" TOTV2 + COSVII.2' 

2090 CO:-lTl :-Iue 
.~ITE (LJ.2095' TOTMI. TOTN2. rOTVI. TOTV2 

2095 FOR~AT(/10~.6HTOTALS.4X.-6PF10.3.4K.-6PFIO.3.6X.-6PF10.3.3K. 
1 -6PFIO.3) 
XS~vG '" SV(6.21 - SV(6.11 
WRITE (LJ.2096) SYB. SV(6.I'. SV8. SV(6.2'. KSLVG 

2396 FJ~~AT(////24X.26HS A L V AGE V A L U E/ 
I 26K.21HXMILLIONS OF OOLLARS<// 
Z 29K.15HANALVSI,S PERIDOI 
3 25X.9HBEG1NNfNG.9X.3HENO// 
4 15X.7HPRESENT.-6PFt2.3.4X.-6PF1~.3/ 
5 15X,8HPROPOSEO.-6PFII.3.4X.-6PFI0.3// 
6 31K.5HDELTA.-6PFIZ.3) 

GJ TO 9999 
3000 IF (lOUT .LT. 31 GO TO 9999 

It '" 1 
LI~IT = M1NO(NGVW.401 

300S CAi..L N'"4GE 
WRITE (LO.3010) (SECTTL{I',I=I.20' 

3310 FJ~MAJI5X.20A.// 
1 5X.4BHCU~ULATtVE SHIFTEO AXLE O[STRIRUTIQNS ~IN 2-KIP • 
2 2SHINTERV"LS< FOR EACH TRUC(//' 

WRITE (I..J.3020' (TTVP(I.ITI.I=l.ZI 
3020 FORMAt(5x.llHTRUtx TVPE .2A4/// 

1 lOX.6HENO OF.6X.9HUNSHIFTEO.3x.SHFIN~L/ 
Z lOX.6HWE(GHT.4X.6C3X.7HPERC~NT)' 
3 9X.6HINTERVAL.3X.2(3X.7HWErGHED).3X.6HSING_~ •• X. 
• 6HT_NOEM.4X.6HTRIOE~.4X.8HSTEERING/ 

5 lQX.6HXKIPS<.3K.2(5K.5HGROS5).4K.5HAXLES.J(5K.5HAXL~S) 

6 "I 
00 304Q r=lt.LtMIT 
\fUT;; II..J.30301 ELVWIIII. APVWE(It. 4PVWGIIl. SAAPV(II. TA""V(II. 

I TRAPVC II. STAPV( [) 
3'30 FORMATI6x.FIO.3.3X.6F\O.2' 

P"GE 5 
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LEVEL 2.3.0 (JUNE 78) OUTPUT OS/360 FO~TR~N H EXTENDED DATE 80.242/09.39.26 PAGE 

(S-' 0217 3:1'1,0 CO'lTlNJE 
IS'll 0218 IF « NGVW .LE. 40) .OR. (LIMIT .EO. NGVW) ) GO TO 9999 
ISN 0220 II = .1 
ISN 0221 L [toll T = NGVW 
ISN 1)222 GJ Ta 3005 
ISN 0223 9991 WRITe (LO. 9(91) LaCS .. 
1 S'f 022. 9091 FORIII~T('16H LOCATION SWITCH •• 13.16H IS OVT OF RANGE/'l 
IS'll 0225 '\1999 RETURN 
ISN 0226 e~o 

*OPTIQNS IN ;==ECT*NAME(.AIN) N3JPTIMIlE LINECOUNT(60) SllEIMAX) ~VTOOBL(NONEI 

.OPTI~NS IN EF=eCT*SOURC: EBClIC NOLIST NOPECK OBJECT NOMA!> NOFOR"AT G05T"T 'II0XREF ALC NOA~SF NOTERM IBM FLAGC') OUIIIP 

.STATlSTlCS. S~URC= ST~TEMENTS 225. PROGRAM SIZE 8932. SUAPROGRA~ NAME =OUTPUT 

_STATISTICS. NO DIAGNOSTICS GENERATEO 

.* •• *. END OF COMPILATIO'l •••••• 

1 1 

6 
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LEVEL 2.3.G IJUNE 781 OS/360 FORTRAN H E~TENDED DATE 80.242/09.39.29 PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EFFECT: NA~EI~AIN) NOOPTI~IZE LINECOUNT(601 SJZEI~AX) AUTODBLINONEI 
SOURC~ EB:>IC ~OLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT NOXREF ALC NOANSF NOTE~M IBM FLA~(II OU~P 

IS~ 0002 

ISN 0003 
ISN 0004 
ISN 0005 
ISN 0006 
ISN 0007 

C 
FJNCTION FWTISL (SN. SS. R. PI. PT) 
AASHO-FLEXIBLE PREDICTION OF IB-KIP EAL TO TERMINAL PSI 
GT = ALJGIOIIPI-PT)/IPI-I.5) 
~TERM = GT/(0.40~1094./ISN+l.) •• 5.19) 
FWTISL= 9.36.ALOGIOISN+I.I-O.20+GTERM-ALOGIOIR)+0.372_ISS-3.01 
RETURN 
~~~ 

.OPTIONS IN EFFECT_N~EI~AlN) NOOPTIMIZE LINECOUNT(60) SIZEINAX) AUTODBLINON~) 

.OPTIONS IN E~~ECT.SOURC: EBCDIC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT iJXRE= ALC NOANSF NDTERM IBM FLAG(I) DUMP 

.STATISTICS. SOURCE STATEMENTS = 6, PROGRAM SIZE = 

_STATISTICS. NO JIAGNOSTICS GENERATED 

•••••• END 0= COM?ILATIOi •••••• 56K BYTES OF CORE hOT USED 

J J 
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LEVEL 2.].0 (JUNE 78t OS/]60 FORTRAN H EXTENDEO PAGE 

REQUESTED OPTIONS: EBCOI: 

ClPTlO'tS IN EF'=-ECT! NA~E(~AINI NOOPTllflZE LINECOUNT(601 SIZEC"'AX' AUTOOBL(NO"lEI 
SOURCE EBCDIC ... OLIST NODECK OBJECT NOMA? NOFORMAT GOSTMT NOXRE; ALe NCIANSF NOTERM I~M FLAGII) DUMP 

15"1 0002 

ISH lOO] 
IS ... (lO04 

15-' 0005 
IS" 0006 
IS ... 0007 
IS'" 0008 
IS ... ()OO9 
IS ... 0,)10 

C 
FU~CTION GpSIF (x"'. PI. SN. SS. R) 
AASHJ-FLEXI8LE PREDICTION OF PSI AFTE~ GIVEN IS-KIP EAL. 
EXPIO(X, = EXP(2.302S8S$X) 
GlERM = ALlGl0IxN'-9.36.ALDGI0(SN+t.)+O.ZO+ALOG10IR) 

I -:l.372.(S5-3.) 
~T GTERM.'O.40+1094./fSN+t •••• S.19' 
Q '" EX'" 1 O( GT » 
PT : PI-(PI-l.5,.Q 
GPSIF '" PT 
RETURN 
EN' 

• OPTIONS IN EF:ECT.NAME(4~IN) NOO"'TIMtZE LINECOUNT(60) SIZE(MAX' AUTODBL(NONE) 

.OPTIONS IN EF~ECT.SOURce EBCDIC NOLIST NODECK OBJECT NOlfAP NOFOR~AT GOSTMT ~OXRE= ALC NOANSF NOTERM IRM FLA~(II DVHP 

S:JURC" SfATEI4£NTS ,. 9. PROGRAM SIZE = 610. SUBPROGRAM MAME = GPSIF 

.STATISTICS. NO OfAG ... OSTICS GENERATED 

•••••• END OF COMPILATIO~ •••••• S2K SVTES OF COR: NOT useD 
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LEVEL 2.3.0 IJUNE 78. OS/360 FORTRAN H EXTENOeD ~ATE 80.242/09.39.31 PAGE 

~EQUESTED OPTIONS: EBCDIC 

~PTIONS IN EFFECT: NAMECMAIN. NOOPTIMIZE LINECQUNT(601 SIZEIMAXI AUTOOBL(NON~I 

SOURC~ EBCllC NOLIST NODECK OBJECT NO MAP NOFORMAT GOSTMT NOxREF ALC N1ANSF NOTERM laM FLAG(I) DUMP 

ISN 0002 
:: 
C 
c 
C 
C 
C 
C 
C 

ISN 0003 
IS"I 0004 
ISN 0005 
ISN 0006 
ISH 0007 
IS~ 0008 
ISN 0009 
IS" OOt 1 
IS ... 0012 
ISH 00 l:J 
15"1 0015 
ISN 0016 
IS ... 0017 
ISI'I 0018 
ISI'I 0019 
IS~ 0020 

ISH 0021 
15"1 O()ZZ 
ISI'I 0021 

SUBROUTINE GETSH IWI8L. Pl. PT. SNB. ss. R. SNF) 
SaLVE FOR REQUIRED STRUCTURAL NUMBER. GIVEN 
Wl8L LJG ~BASE 10< OF 18 KIP EAL. 
5S SOIL SUPPORT VALUE. 
R REGION_L FACTOR. 
01. ~T 

SN3 
OUTPUT 

INITIAL ANO TERMINAL SERVICA3ILITIES. 
STRTING -SN- FOR ITERATI~E SOLUTION. 

SNF - FINAL -SN- FROM ITERATIVE SOLUTION, 
DATA MAx. TEST /10. 0.05/ 
A = Wl!L. 0.20 • ALOGIOIRI - .37Z*'SS - 1.01 
SNI = SNB • I. 
G = ALlG10((PI 
ITER = 0 

I 0 I TE ~ .. ITER • I 

PT,/(Pl - 1.5'1 

IF IITE~ .GT. NAX' GO TO 99 
GT ~ G/(O.40 • 1094./SN1 •• 5.19) 
S~lN ~ 10 ••• ((A-GTI/9.36) 
IF IA8S(SNI - SNIN) .LT. TEST' GO TO 20 
SNt '" SNIN 
Gil TO 10 

ZO S"I~ = SNIN - 1. 
RETuRN 

99 WRITE 16.100' ITER. WIBL,PI. PT. SNI 
100 =O~~AT(6H AFTER. 12. 29H ITERATIONS FOR WIBL, PI, PT •• 3FIO.4/ 

I 42H GETSN HAS NOT CONVERGED. CURRENT %SN&I<_, FIO.4) 
S'I" '" SNI - I. 
RETURN 
EI'IO 

.OPTID~S 1'1 EFFECT.NANEI~'INI 'IOOPTfNIZE LINECOUNTC601 5IZE(~AX) 4UTOOBL(NON: • 

• OPTIONS IN EFFECT.SOuRC: EBCDIC NOLIST NQOECK 06~ECT NOMAP NOFOR~AT GOSTMT 'IOXREF ALC NDANSF ~orERM IB~ FLAGI.) OUM~ 

.STATlSTtCS. SIlURCE STATEMENTS 2 22. PROGRAM SIZE 926, SUAP~JGRAM 'lAME GETSH 

.STAfISTICS. NO OtAGNDSTtCS GENERATEO 

•••••• E"IO OF COMPILATIO'l •••••• 52K ~YTES OF COR: NCT USEO 

t 1 ( 
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LEVEL 2.3.0 (JU~E T8) 05/360 FO~TRAN H EXTENOEO DATe 60.242/09.39.33 PAGE 

REOUESTED OPTIONS: ESCOIC 

OPTIONS IN EFFECT: ~AME(~AI~I NOO~TIMIZE LINECOUNT(601 SJZE(MAXI AUTODBLINONEI 
SOURce EBC~IC ~OLI5T NOOECK OBJECT NOMAP NOFOR~AT GOSTMT ~OXRE= ALC NOA~SF NOTERM IBM FLAG(I) OUMP 

IS~ 0002 

(S"I 0003 
IS'" e()o~ 
(S'" 0005 
ISH 0006 

IS~ 0007 
ISH 0008 
ISN OGOc) 
ISN 0010 
IS'" 0011 
ISN 0013 
IS ... 0015 
ISN 0016 
(Sr-l 0017 
Is" 0018 
IS"! 0019 

SU3ROUTJNE OVTHKF (SNOV. THOV' 
C oeTAI~ rHIC~NESS OF AC OVERLAY REOUIRED TO BRING STRUCTURAL NJMBER 
C OF EICISflNG 'PAVEMENT "OISCOUNTEO FOR JSE< UP TO NEW DESIGN VALUE. 

CO~~ON IEXPVT/ THICK(.). MTYPE(.). NLAV. [P. IF. IR. I: 
CO~~ON 'PSI' PICCN. PTERM. PIOV, PTOV 
CO~MON 'STRCOE; STRCO(8).CC(.I.MC(111.NC.STRC(S).RFS'4).RFB(41 
IN1X = 1.5 - 2 •• PTER~ 

C S~EK IS THE SN OF THE EXISTING STRucr~RE. DISCOUNTED F~~ USE 
C BASED O~ r~E TERHINA~ PSI AT OVERLAV. 

INax • MAxOfi. MINO( •• INDX) 
S":;:IC '" O. 
03 10 14"'1.NLAY 
KEV = 1\ITVPEOU 
IF eM .EO. I) A = STRCO(KEV).RFSCINDIC) 
l~ ,1\1 .GT •• , A: STRCO(KEYI.RFB{lNOIC' 
5NEX = SNEIC • A.THICK(MI 

10 CO'lfiNUE 
T~3Y : (SNOY - SNE~I/STRC(5) 
RETURN 
E~O 

~ .OPTI0"5 IN EF~ECT.NAME("AIN) NOJ3TIMIZE LINECOUNT(601 SIZE( .. AXI AUrOD6L(NON~1 

.OPTIONS TN EFFECT.SOU~C: EBC'.C NOLIST NDDECK OBJECT NO HAP NOFOqMAT GOSTMT ~JXR~= ALC N~~NSF NOTER .. I~M FLAG(l) OUMP 

SOURCE STATEMENTS 18. PROGRAM SIZE = 616. SUBPROGRAM NA~E =DVTHKF 

.STATISTICS. NO OIAG'IDSTICS GENERATED 

•••••• EN) o~ COM~tLATION •••••• 56K ~YTES OF CORE ~OT USFO 
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LEVEL 2.3.0 (JUHE 781 OS/360 FO~TRAH H EXTENDED 

~EQUESTEO O~TIONS: EBCDIC 

O~T1O~S IH EFFECT: HA~EC~AIHI ~O~~TI~IZE LINECOUNT(60) SIZEC~AXI AUTODBLCHONEI 
SOURC: EBCDIC NOLIST HODECK OBJECT NO~AP NOFOR~AT GOST~T NDXREF ALC N~AhSF NOTER~ IBN FLAGCII DU~P 

lSN 0002 

IS~ 0003 
ISH 000_ 
ISH 0005 
lS~ 0006 
ISH 0007 

C 
FU~CTIOH R.TI8L(O.PI.PT) 
AASHO-AIGID ~REOICTIOH OF 18 KIP EAL TO TERMINAL PSI 
GT = ALOGIO(CPI-PTI/CPI-I.SII 
GT=~N = GT/Cl.+1.6Z_E7/CD+I.I •• 8.461 
R.TI8L= 7.3S.ALOGIO(O+I.I-0.06+GTERN 
R=TURN 
END 

.OPTIONS IN EFFECT.SOU~C= EBCDIC NOLIST HODECK OBJECT NONAP HOF~~MAT GOST~T ~~XR=~ ALC NOANSF NOTERM IB~ FLAGCII DUMo 

.STATISTICS • SOURCE STATEMENTS = 6. P~OGRAM SIZE = 480. SUBPROGRAM NA~E =R.Tt8L 

• STATISTICS. NO )IAG~OST(CS GE~ERATEO 

•••••• END O~ COMPILATION •••••• 56K ~~TES OF CORE NCT USED 

1 .r t 
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LEV~L Z.l.O (JU~E 76. OS/160 FO~TR'N H EKTE"IOED DATE 80.242/09.39.35 PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIO~S IN EFFECT: NA~E(~AIN) NOJ?TIMIZE liHECOUNTC60J SIZECMAX) AUr008l(NOH~) 
SOU~C; EBCOIC NOllST NOOECK OBJECT NOMAP HOFORMAT GOSTMT ~JXR~F AlC NDANSF NOT~RM IB~ FlAGC'I) DUMP 

IS"I 0002 
C 

15''1 000:3 
IS~ 0004 
IS.,. 0005 
IS~ 0006 

ISN 0001 
IS"I 0008 

FUNCTION RNAASH(DA) 
MO)IFY AASHO-RIGtD PREDICTION FOR NON.AASHO CONDITIONS 
CD~MON /STRUC/ SN. SS. R, O. SC. XJ. XK. E 
Z s E/l(1( 
015 = )A ••• 75 
R~~ASH = ALJGIO(C(SC*O.751/(21S.63*XJ))*(Q75-1.1:32'/ 

I (075-18.42/Z •• 0.25») 
RETURN 
EN:> 

*OPTIONS IN E~FECT.NAME(MA(N} NOQPTIMIZE lINECOUNT(60) SIZE(MAX) AUTOOBl(NOH: • 

• O~TIONS IN EFFECTtSOURCE EBCDIC NOllST HOOECK OBJECT NOMAP NOFORMAT GOSrMT NJXRE" ALC NOANSF NoroRM IBM FLAGfl) DUMP 

• STATlS1"tCS. S~URCE STATEMENTS 7, PROGRAM size • A2A. SUBP~~GRAM NAM~ =RNAASH 

*srATISTICS* "0 OIAGNOSTICS GENERATED 

•••••• END o~ COMPllATIO~ •••••• 561( BYTES OF CORE NOT USEO 

1 
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LEVEL 2.3.0 I~UNE 78) OS/360 FDRTR~N H EXTENDED D~TE 80.242/09.39.37 P~GE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EFFECT: NA~E'~AIN) NOQPTINIZE LINECOUNT(60! SIZEINAX) AVTOOBL(NONEI 
SOURC: EBCDIC NOLIST NOOECK Oa~ECT NQNAP HOFoRNAT GOSTNT NQXR~F ALC NOA~SF NOTERN IBN FLAG'I) OUNP 

ISH 0002 
C 

ISH 0003 
IS'" 0004 
ISH 0005 
IS,.. 0006 
ISN 0007 
ISN 0008 
IS .. 0009 
IS"I 0010 
ISN 0011 
IS!II 0012 
ISN 0014 
ISN 0015 
IS'" 0016 
15"1 0017 
tS"l OOl9 
IS'" 0020 
ISH 0021 
IS'! 0022 
IS ... 0023 
ISN 0"24 

IS'I 0025 
IS"I 0026 

FUNCTION GPSIR (XN. PI. 0) 
AASH3-RIGIO PREDICTION OF PSI AFTER GIVEN la KIP EAL 
D~TA MAX. TEST /10 •• 001 / 
EXPIO(X) ,. EXP(2.302S8S.X) 
PTN x 3. 
ItER" 0 
RN ,. RNAASHIO) 
X"'_ ALOGIOIXN. 
oTl ~ 7.3S.ALOGIOCO+l.) - 0.06 
012 = t. + 1.62.E7/(0+1.1 •• 8.46 

10 fTER .. ITER + I 
IF CIT:R .GT. ~AX) GO TO 30 
PT .. PTN 
GT = (XNL - OTI - 1 •• 22 - O.32.PT'.RN)*OT2 
~TN .. 31 - (PI - I.S).EXPIOIGT) 
IF (ABS(PTN - PT, .LT. TEST) GO TO 20 
Gil Til \0 

20 GPSlq ., PTN 
RETURN 

30 GPSIR = PtN 
WRITE 16.1) MAX. PTN. Pt. XN 

I FO~NAT (IX. 37HFUNCT[ON GPSIR Dill NOT CONVERGE AFTER, 15. 
t IIH ITER~TIONS ~ IX.33HLAST ANO PREVIOUS PSI VALUES WEqE. 
2 2F10.6 / IX, 3~FOR. F10.O.26H ISKIP EAL TO DATE. ABORT., 

SHIP 
E'i) 

* OPT 1 3"'5 IN EFFECT*NANE(~A'N' N30PTINIZE LINECOUNTC60' SIZE(MAX' AUTODBL(NIlNE' 

.OPTIONS IN EFFECT*SOVRCE EBC~IC NOLI5T NOOeCK OBJECt HONAP ~OFORMAT GOSTMT ~OXR~~ ALC NOAhSF NOTERM IBM FLAG(J) DUMP 

*stATlSTfCS. SIlURCE STATEME"'TS 25. PROGRAM SIZE 944, SUBP~3GRAM NAME GPSIR 

.StATISTICS. NO 0lAGN3STICS GENERATEO 

•••••• ENQ OF CIlMPILATIO'i •••••• 52K 3"T ES OF CORE NOT USED 

f r ~ f 
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05/360 FaRTR~N H fXTE~O~D 

RF~UEsrEO OPTIONS: EBCOIC 

JPTlaNS IN '::""!Eer: NA'oIEI'oI4INI NOJ'>TI"'IZE LINECOUNT(60) SIlE("AXI AUTODBL(N:J"=I 
SOURCS EBCHe NOLI<;T NOOECo<: OBJECT NOMAP NOFOI'! .... r GOSHIT N[lXREF ALC t.1ANSF NQTERM IBM FLAG( n OU"," 

ISN 0002 

ISIi 0003 
IS'" 0004 
IS"! 0005 
IS"' 0006 
IS", 0007 
15"1 0008 
(Sill 0010 
I Sill 0011 
IS'" 0012 
15111 0013 
ISH 0014 
ISH 0015 
ISH 0017 
IS'"' 0018 
ISN 0019 
I Sill 0020 
IS,., 0021 
ISl'f 0022 
IS'"' 00~3 

ISH 0024 

C 
C 

10 

SUBROUTINE GETD (WI8. Pl. PT, DB. OF) 

AASHO-AIGIJ SLAB THICKNESS FOR GIVEN LIFE ~t~ KIP EAL( AND ("(TIAL 
AND TER"'INAL PSI 
OATA "'AX. TEST /(0 •• 001 / 
EX~IO(X) ~ EXP(2.302SES.X) 
I r::R '" () 
J"I '" DB 
tTER ... ITER .. 
IF liTER .Gr. MAX) GO TO 99 
D = ON 

W = RWTI8LIO.PI.PT) .. (4.22-.J2*PT).R"'AASH(01 
~TER~ = 7.3S •• LOC10(O .. 1., 
~IN_DG = tW18 • Cw - DTERM)}~7.3S 
ON = EX~tO(OIHLOG) - 1. 
IF (ABSID-DN) .Lt. TEST) GO TO 20 
GO TO 10 

20 0" '" ON 
RETURN 

99 0" '" 0 
WRITE (6.1. D. ON, W18. PI.PT.DB 
RETURN 

t FO~~4T (IX. 27HTOQ MA~V ITERATIONS IN GETD / 
t IX. 20HLAST TWO VALUES WERE • 2~8 •• / 
2 IX. 36H'NPVT LOG N18. Pl. PT. STARTING o. / 
.] IX. _FIO.4 /) 

E>I/;' 

·OPTIO"lS IN !~=ECT."'AME(~AfN) NOOPTIMIZE LfNECOUNT(601 51ZE(MAXI AUTODBL(N3~EI 

.OPTIONS IN EFFECT·SOURC" Eac~)lC "IOLIST NOOECK OBJECT NOMAP NOFO""'AT GOSTICT '1(}XREF .... c N(aNSI' NOTf'RIo4 I 'HI FLA:>(l) DU"P 

SOURCE STATEMENTS = 23. PROGRAM SIZE '" GeTO 
«STATISTICS ... 0 DIAGNOSHCS GENERATED 

•••••• END OF COMPILATIO'l •••••• 
S2K SVTES OF CORE NOT USED 



( 

r 

I r r. I ( r 

LEVEL 2.3., (JU~E 78) 05/360 FORTRAN H EXTENDED PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIO~S IN EFFECT: NAME(~AIN) NOOPTlMlZE LINECOUNT(60) SIZEIMAX. AUTOOBLINONEI 
SOURC: EBCOIC NDLIST NODECK OBJECT NOMAP NOFORM~T GOSTNT NOXR:= ALC NOAhSF NOTERM IBM FLAGCI) DUNP 

ISN 0002 

IS'! 0003 
15111 0004 
15'1 0005 
ISN 0006 
IS" 0007 
15'1 0008 
IS'" 0009 
IS!\! 0010 
ISH 0011 
ISH 0012 

c 
c 
C 

SUBROUTINE OVTHKR (0. EXO. THI 
OBTAIN THIC(NESS OF AC OVERLAY TO BRING EQUIVALENT SLA~ 
THICKNESS. D. OF CO~BINATION UP TO NEW DESIGN VALUE. 
~EXISTING D OISCOUNTED FOR USE< 
CO~HON ,EXPVT/ TH'CKI4 •• MTYPEC4,. NLAY. Ill', IF. IR. Ie 
CO~.ON '1"51/ PICON. PTERM, pIOV. PTOV 
C::U140N ,STRCOE, SJQC·OHIO).CC(4 •• NC( 11 I.HC.STRC(SI.RFS(4).RFBI 4) 
DATA F'l.' 
r~DX = 7.5 - 2 •• pTERM 
I~)X % MINO(4,MAXOII.INOXII 
C = eCIINoxl 
T~ = 2.S*(F.O - C.EXO) 
RET JRN 
EN) 

.OpTIONS I .. EFFECT.SOU~CE EBC)IC ~OLIST NOOECK OBJECT NONAP NOFORMAT GOSTMT ~OXR~F ALC NOANSF NorERM IBM FLAG(') DUMP 

·STATlSTlCS. SOURCE sr~TENENTS ; 11. PROGRAM SIZE = 424, SUBP~aGRAM NAME =OVTHKR 

.STATISTICS. NO ~IAGNaSTICS GENERATED 

•••••• END O~ eOMPILATIO~ •••••• 52K aVTES OF CORE ~QT UiED 

r .r . ( I 



y

l 

1 ] , 1 

LEVE~ ~.3.0 (JUNE Tal 05/360 FORTR~N H EXTENDED P"GE 
REQUESTED OPTIONS: EBC~IC 

OPTIONS IN EF"'ECT: NA"'£(044(N) NOOPTlliIllE LfNECOUNH60a SllE(IIU)() .\UTOOBLHIO'fE) 
SOURCE EBC~IC NOLIST "'OOECK OBJECT NOIiIA? NOFOR~AT GOST"'T ~OXR~~ ALC NO"NSF NOTER'" 18'" FLAGfII OUMP 

ISN 0002 

IS~ 0003 
ISN 000. 
IS" 0005 
ISN 0006 
ISN 0007 

IS" OOO!! 
ISN (1)10 

15"1 0012 
ISN 0013 
IS ... 001. 
IS .... 001'5 
IS ... 0016 
IS"! ('101 r 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

'C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 

SUBROUTINE .. HTSET 

SET UP THE CUMULATIVE MAINTE"'.\NCE COST ARRAYS FOR IiIODEL OR 
~ISTORICAL MAINTENANCE 

("':>VTS "RE 
I. UNTCST¥7< .. - UNIT COST OF M.\INTENANCE 

¥l< $/SO.yo. OF FLEXIaLE PATCHING 
¥2< $/LINEAL FT. OF BITUMINOJS CRAC~ SEALING 
¥3< $/cu.yo. OF BITUMINOUS BASE ANO SURFACE REPAIR 
¥4< S/SQ.YO. OF CONCRETE PATCHING 
¥S< S/AVERAGE CONCRETE BLO_up 
%6< S/AVERAGE CONCRETE IiIUDJACK 
¥T< S/LINEAL Ft. OF CONCRETE JOINT SEALING 

2. VSR~~L¥31.2< .. USER INPUT COST OF ~A(NTF.NANC£ PER YEAR FOR 
31 YEARS 

COLU~N 1 - FOR FLEXIBLE P'\VEME~TS 
COLUIiIN 2 - FOR RIGID PAVEMENTS 

3. W~TH LANE WIDTH IN FEeT 
4. S ----- JOINT SPACING IN FEeT 
S. X~L --- FRACTION OF JOINTS SEALE) EACH YEAR 
6. JSLAG - TIME BEFORE FIRST JOINT SFAL IN YEARS 
T. MFLG .... MAINTENANCE TYPE 

o • "'0 MAINTENANce 
1 • EAROMAR MODEL 
2 • USER INPUT MOOEL 

C OIJTPUT IS 
C ACCM~L~31.3< - EAROMAR MODEL COST oe MAINTENANCE 0E~ YEAR FOR 
C 
C 
C 
C 
C 

C 

Cl"\JIolIN 
ClLUIiIN 2 
ClL"!I4N J 

JI YEARS ¥CUMULATIYE< FO~ 
FLEXIBLE PAVEMENTS 

- RIGID PAYEIiIENTS 
COIilPOSITE PAYEMENTS 

CO~IiION /MHTPAR/ UNTCST(7)>. USRMDL(Jl.3). WDTH. S. XML. JSLA~. NF~G 
CO~NON /!I4ODELS/ -CC"'QL(Jl.3) 
CONNON /10' LI. LO. LD 
OATA LEN /2.' 
DATA ...... x /3"1/ 

C TEST FOR USER OVERRIDE OF eAROMAA MODELS 
c 

C 

IF I~FLG .EO. 0) GO TO 9999 
IF (!I4FLG .EQ. It GO TO 8 

C "'CC~NIJ_"'TE THE USER DEFINED COSTS PER YEAR. 
C 

"CCNOL(I.I) USRMDL(I.11 
AC:NOLCI.2J VSRMOL(1.2) 
DO 5 1=2,L£N 
00 I J=I.2 

ACC!I4DL{ I.J) 
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J r ( r. (. ..... _,- (I: f; r f r 

~EVE~ 2.3.0 (JUNE 78) "'NT SET OS/360 FORTR~N H EXTENDED DATE 80.242/09.39.41 PAGE .2 

IS ... 0018 
ISN 0019 
ISN 0020 
IS'" 0021 
15"1 0022 
ISN 0023 
IS"I 0024 
ISH Cl025 
IS'" 0026 
ISH 0027 
IS ... 0028 

ISH 0029 
ISH G030 
ISN OOll 

ISH 0032 

15"1 0033 
ISN 0034 

ISN :)035 

ISN 0036 

ISN 0037 
IS"I 0039 
ISN 0040 

IS"I G041 
ISN 0042 

ISN 0043 
ISN '045 
ISH 0046 
IS .. 0047 

IS"I 0040:1 
IS"I 0049 
[S"I 0050 
ISI'f 005! 
IS"I 005.2 

C 

1 CONTINUE 
5 CO",UNUE 

OJ ., 1=25.NAX 
00 6 J=1.2 
A::NDt..II.J) 

6 CONTINUE 
., CO ... TINJE 

00 10 l=l ... AX 
ACCMDt..( 1.31 

10 CONTINUE 
G:) TO 9999 

ACCMOLII-I.J' + USRI4OLI~EN.J) 

ACCMOL ( 1 • I ) 

C F_~XIBL: PAYEMENT - C~CJLATE YEARLY MAINTENANCE COSTS '20 YEARS< 
C 

C 
C 

C 
C 

C 
C 

c 
c 
c 
C 
C 

C 
C 

c 
c 

C 
C 

C 

II GO 40 I:I.~EN 
A .. I 
FA:Tl = I. + EXP(-l •• (A - 10.) / 1.16) 

SY OF "'~TC-iING 
SJIiI : 1100. / FACTI. UNTCST(l) 

CRACK SEALING 
SUN ~ SJN + 1000. / FACTI • UNTCST(Z' 
USRN~L(I.3) '" SUN 

BASE AND SURFACE REPAIR 
USR .. OL(I.l) = SUN + 5. / FACTI. UNTeST(3) 

RIGID ?'Y:NENT - CALCUl.ATE YEARLY MAINTENANCE COSTS ¥2) YEA~S< 

SY OF PATCHING 
SUN = 34. / Cl. + EXPC-l •• (A - 10.) / 1.2~) • UNTCST!.) 

BLOWUPS 
IF «(I .LT. S' .OR. II .GT. 25)) GO T3 30 
TOTI = 0.005 • (A 4.). UNTCST(S) 
SU4 = SUM + TOTI 

~J~JACKING 

30 Tlf1 = 0.25 • «0.5 •• ) •• 2) • e~p(-0.5.A' • UNTCST(61 
SU" = SU'" + TOTI 

J:lINT SEALING 
r= (I .~E. JSLAG) GO TO 35 
SU4 = SU~ + «(5280.,. WOTH) / S) • X~ • UNTCST(7) 

35 USRMD~(1.2' # SUN 
40 CO"lTlNUE 

C SET THE COSTS OF VEARS 25_AX EQUAL TO TtiE COST OF YE"~ ~EN 
C 

C 

00 .6 1:25."'.x 
:>D 43 J=I.3 
USRN~~(I.J) " US~MO~(l-l.J) 

43 CONT I NlJE 
46 Cel'!T (NJE 

C C'LCUL~rE THE ACCUMU~.TE:> COSTS ARRAV 

( ,( r 
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LEVEL 2.3.9 (JUNE 78) ,,\lrSET 05'360 ~ORTR4N H EXTENDED DATE RO.242/09.39.4t PAGE 3 

C 
ISN 0053 ACCMOLI1.t' s USRIIIOL ( 1 .1 ) 
ISN 005. A,"CNOL( 1 • .2) USRMOL(1.2) 
(SN 0055 AC:NOLI1.3' ~ USRHDL(1.3) 
ISN 0056 00 60 1=2,I4AX 
ISN 0057 00 55 J-l.3 
ISN 0058 ACCMOL( I • J» ACCMOLII-l.J) + USRMOLII.JJ 
IS"! 0059 55 CONTINUE 
IS,.. 0060 60 CO\lTlNUE 
(Sill 0061 9999 RETURN 
ISIII 0062 e'l' 

.OPTIONS IN :=~ECT.NAME(~AIN) NOUPTIMllE LINECOUNT(60) SIZE(~AX) AUTOOBLINO\lEJ 

.0I>rl()NS IN EFFECT.SOURCE EBCDIC NOLIST NOOECK OB.JECT NOMAP NOFORII4AT GOSTII4T NOXREF ALe NOIINSF NOTERM 16M FLAGI I) DUMP 

*STHISHCS. SOURCE STATEMENrs 61. PROGRAM SIZE 1938. SUBPROGRAM NAME :~NTSET 

.STATISTICS. NO OIAGNOSTICS GENERATED 

•••••• END 0= COMPILATIO\l •••••• 441<: 3'1'TES OF CORE !liOT USED 

.* 
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LEVEL 2.3.0 C JUNE 

V 
REQUESTEO OPTIONS: 

i OPTIONS IN EFFECT: 

ISN 0002 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

IS'I 000'1 
IS"! 3004 
IS" 0005 
ISN ')006 

C 
C 
C 

ISN 0001 
IS'" 0008 
ISN 0009 

C 
C 
C 

ISN (lOll) 

IS ... 0011 
C 
C 
C 
C 

IS ... 0013 
IS'4 OOU, 
15/'1 ?OIS 

C 
C 
C 

IS'" 0016 
C 

ISN 0011' 
C 

IS'" 0019 
C 
C 
C 

IS'" 0021 
IS ... ""22 
15/'1 0023 

C 

C 
( 

ISN 0024 

r ( f r ( r r r· (. { r 

1'8) DATI' 80.242/09.39.43 PAGE 

Eecorc 

NAMEOU.IN) NIJO~TIMIZE LINECOUNT(60) SIZECMAX) AUTOOBLINO'lE) 
SOYRC: EecOIC IIIOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT "I3XRE= ALC "IOANSF NOTERM IBM FLAG(l) OUMP 

10 

SUB~OIJTINE MAINT (AGET. AGE. TOV. YMCOSTJ 

CA_CULATE .'IAINTENANCE COSTS F>ER YEAR FOR EACH YEAR IN THE 4. 1". 

THE lNF>uTS ARE 
I. AGEl ~------ PAVEMENT 4GE AT BEGINNING OF ANALYSIS PERIOD 
2. AGE~20< _ .... - PAVEMENT AGE FOR EACH YEAR OF THE A. '. 
3. TOV -------- TINE Q~ OVERLAY 

THE OUTPUT T S 
YMCOSr~20< - COST OF MAINTENANCE PER YEAR FOR EACH YEAR OF THE 

ANALYSIS PERIOD 

CO"MOIII I"IISCI rpOT. tARMS. OLOMNT. AGF 
COMMON ITINEI ATP. OVLIF. NYAP. NYR. YR(AO) 
CO""ON IEXPVT/ HUCK« ••• MTYPE«.'. NLAY. IP. IF. Ill. Ie 
DIMENSION AGE(20) • YMCOST(201 

I'IITIALIZE THE YEARLY MAINTENANCE COSTS ARRAY 

00 10 1=1.20 
Y":()ST( I) '" O. 
CONTINUE 

PAV="~NT "~E AT TII4E OF OVERLAY 

PAV '" "TI'> 
IF ( I ARNS .Ea. o. PAY '" AGEl + T:JV 

DETERMINE TH~ OVERLAY YEAR. Irov. THE PAVEf4ENT TYPE. NP. AN) 
THE CU"ULATIVE COST AT T'iE BEGINNING OF THE ANALy'SIS oE'lIOO 

IT3V '" INTCTOV-I.e-S) 
1'4:> .. IP 
CALL 14COSTS (AGEl. NP. COSTll 

CA.CULArE THE MAINTENANCE COST FOR EAC'i YEAR IN THE A. p. 

00 50 1= l.NYAP 
TEST FOR FIRST YE4R OF THE ANALYSIS OERloa 

IF «( .GT. II GO TO 30 
TEST ~OR OVERLAY IN FIRST VEAR OF THE ANALYSIS PERIOD 

IF (ITOV .EO. 0) GO TO 20 

YEAR I OF "'N"LYSIS I"ERIOO -- NO OVERLAY 

CALL f4:aSTS (AGE(II. NP. SVCOST) 
Vf4C:lST( II SVCOST -COSTZ 
GO TO 50 

OVERU'Y IN FIRST YFAR OF A"IALYSIS PERI!JO 

20 CALL "'COSTS 'PAY. 'II>, (CST) 

r ( ·r r 
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LEVEL 2.3.1 (JUNE 78) 05'360 FORTRAN H E~TENOED 

[SN 0025 
ISN 0027 
[SN 0028 
15"1 0030 
IsN 0031 

15"1 0032 
IS"! 0034 
ISN 0035 
IS,.. 0037 
15"1 OG38 
IS,.. 0039 

15"1 0040 
ISN 0042 
IS,.. 0043 
ISN 0044 
15"1 0046 
15'1 0047 
IsN 0048 
ISN 0049 
ISN 0051 
ISN 0052 
15"1 0053 

ISN 0054 

ISN 0056 
ISN 0057 
15"1 0058 
ISN 0059 

ISN 0060 
ISN 0062 
15'1 0064 
IS,.. 3065 
ISN 0066 

15"1 0067 
15"1 0069 
IS'! 1)070 
IS,.. 0071 
IS .. 0072 
15"1 0074 
IS,.. 0075 
15"1 0076 

IS,.. 0077 
IS"I 0079 
ISN 0080 
I 5 !'I 0081 
IS .. 0082 

C TEST =JR JNACCELERATED MA [NTENANCE 
[I" (1ARMS .EO. 0) GO TO 25 
CaST = COST - COSTZ 
IF (AGE( I ) .LE. I.) GO TO 23 
Y'4COST( I I = COST 
sV::OsT '" O. 

C I~ RI:iI) :>AVEMENT OVERLAIO. CHANGE PAVEMENT 
IF (IP .EO. IR) NP IC 
GO TO 50 

23 IF ( IP .EO. I Rl NP IC 
CA_L MCOSTS (AGECI). NP. SVcosn 
Y'4COST!11 = COST • ( I • - AGE'III + SVCOST 
GO TO SO 

C UNACCELERATEO MAINTENANCE OVERLAY IN YEAR 
25 1<= 'AG=: ( I) .LE. I. ) GO TO 27 

Y"ICOST( II = COST - COSTl 
SVCOST = O. 
IF , IP .Ea. IRI NP = IC 
GO TO SO 

27 AG = A::;=: 1 + ( I. - AGEU)) 
CA_L NCOSTS , AG. NP. COST) 
IF (lP .EO. IRI NP '" IC 
CA_L MCOSTS (AGE( I I. NP. SVCOSTt 
YNCOST( I I '" COST - COSTZ + SVCOST 
GO TO SO 

e TEST =O~ tlVERLAY YEAR 
30 IF II .EQ. I TOV+I) GO TO 40 

C 
C YE'~ I OF A~ALYSIS "ERIOD -- NO OVERLAY 
C 

CALL NCOSTS (AGECl) • NP. COSTI 
YM::OSTeII '" COST - SVCOST 
SV:OST = COST 
GO TO SO 

C 
C OVERLAY IN YEAR I OF ANALYSIS PERIOD 
C 
C TEST =()R JNACCELERATEO MAINTENANCE 

40 1= (IARNS .EO. 0) GO TO ,45 
I F I AGE ( I) .L E. I.) GO TO 4J 
CA_L NCOSTS (AGE'II. NP. COST. 
YN:OST(I) '" COST - sveOST 
SVCOST '" O. 

TYPE TO COMPOSITE 

I OF ANALYSIS oERIOD 

C IF ~[:ill) 'AV=:14ENT OVERLAID. CHANGE PAVE'4E!'IT TYPE TO COMPJSITE 
10= (IP .EO. IRI NP = IC 
GO TO SO 

43 CA_L MCOSTS (PAV. NP. COST) 
COST = COST - sveOST 
IF (IP .EO. IRI NP '" IC 
CA_L MCOSTS (AGECI). NP. sveOSTI 
YMCOST(.I '" COST + 'iVCOST 
GO TO 50 

C U,..ACC:LERATEO MAINTENANCE - OVERLAY IN YEA~ I OF ANALYSIS >~RIJ) 
45 IF (AGE( II .LE. 1.1 GO TO 47 

CA_L NCOSTS (AGE(I). NP. COST) 
Y~COST(II : COST - SVCOST 
SVCOST = O. 
IF (IP .Ea. IRI ~ '" I~ 

PAGE 2 
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LEVEL 2.3.0 (JUNE 78) OS/360 FORTRAN H EXTENOEO DATE 80.242/09.40.05 ?AGE 

AEQUESTEO OPTIONS: EBCDIC 

OPTIONS IN E··~CT: NANEl~AIN' NoaPTI~IIE LINECOUNT(60' SIZEI~AX) AUTOOBL!NON!) 
SOURCE EBCDIC NOLIST NOOECK OBJECT NOMAP NOFOR~AT GOSTMT NOXAE" ALC NOAhSF MOTERM 18N FLAG!I' OUNP 

I SN 0002 

15'1 0001 
lSN 0004 
ISH 0005 
IS'" 0006 
ISr.I 0001 
ISi'C oooe 
ISN 0009 
15"1 0010 
IS"! ""II 
ISN '012 
ISH 0014 
15"1 001S 

SUBROUTINE MIDPNT (Xl. NM. X2) 
c 
C T~IS ROUTIr.lE DeTERMINES THE MIOPOINT OF EACH INTERVAL I~ AR~A~ XI. 
C WHERE EACH VALUE IN Xl IS AN ENO-OF-INTERVAL KIP VALUE 
C 

CJ~NON /CNSTS/ NAPOV. PAPOV. SIZE. AVRG 
OI~ENS'ON XI(i •• X2(1. 
1=0 

J " 1 
ELI XI(N~' 

x2(11 1(1(11 - (SIZE/2.1 
10 I " I H 

J 's .1+1 
X2(J) = X2(11 + SIZE 
J= IXIIJ) .LT. ELI) GO TO 10 
RETURN 
EN' 

.O~TIONS l~ :~·ECT.NAME(~AIN} NOPPTIMIZE LINECOUNT(60) SIZE{M~K) AUTQOBLINON~) 

.OPTIONS IN =FFECT.sou~ce EBC~IC ~OL1ST NOOECK OBJECT NOMAP NOFOR"AT GOSTMT NO~REF ALe NOANSF NOTERN IBN FLA~(I} OUNP 

.STATlSTlCS. SOURCE STATE~ENTS t4. PROGRAM SIZE = 448. SU~P~O~~AM NAME =MIDPNT 

~ .STATISTICS. ~o )IAGNOSt(CS GENERATED 

•••••• END OF COMPILATIO~ •••••• 56K 3YTES OF CORE NGT USED 

1 1 1 
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PAGE 
REQUESTEO OPTIONS: ESCOIC 

OPTIO~S I~ E=FECT: NA~E(~AIN) NOOPTIMJZE LINECOUNT(601 SIZE(~AXI AUTODSL(NoNE, 
SOURCE ESCDtC NOLIST NOOECK OBJECT NOMAP NOFOR~AT GOSTMT NOXRE~ ALC NOA~SF NOTERN IBM FLAG(I) DUMP 

ISM 0002 
C 
C 
C 

THIS ROUTINE CONVERTS ARRAY AIN TO A CUMULATIVE ARRAY 

ISN 000;' 
IS 'I 0004 
IS" 0005 
IS~ 0006 
ISM 0()()7 

ISH 0008 
IS .. 0009 
IS" 0010 
ISN 001i 

OI~ENSION AIN(l', AOUT(l) 
AOJT(I) = AIN(ll 
NB '" NA-l 
00 10 ro:l.NB 
.I = 1+1 
AOJTC.l1 = AOUT(I) + AINC.I) 

10 C:'<cTINUE 
RETURN 
EN:> 

.OPTIONS IN :=FECT.NAME(~AIN) NOOPTIMIZE LINECOUNT(6()1 SIZE(~AX' AUTOOBL(NO'l:I 

.OPTIONS IN EFFECT.SOURC: EBCOIC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT 'IOXREF ALe NOAHSF NOTERN IBM FLAG(l) DUMP 

SOURCE STATEMENTS '" 10. PROGRAM SIZE = 

.STATISTICS. NO DIAGNOSTICS GENERATEO 

•••••• END OF COMPILATIO'l •••••• 
S61t 5'fTES OF CORE NOT USED 

r [ . 
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LEVEL 2.3.~ (JUNE 78) 
OS,360 FORTRAN H EXTENDED DATE 60.242'09.40.03 P"GE 

REQUESTED OPTIONS: Eac~IC 

3'T10NS IN EF~ECT: NA~E(~4I~) NOOPTINIZE LtNECOUNT(6Gl SIZE(~AX' AUTOOBLINONE) 
SOURCE ESCOIC NOLIST HOnECK OBJECT NQNAP NOFORNAT GOSTMT ~OXREF ALC NQA~SF NOTERN 16N FLAG'I) DUMP 

ISN 0002 

IS~ 1)\)03 
ISN 0004 
15101 GOOS 
ISN 0001 
ISN Olloa 
ISN G009 
IS" OGIO 

C 
C 
C 
C 

SU~ROUT[NE COUNT (CA. leAl 

T~IS ROUTINE OETERMINES WHICH OF THE .IC". VALUES IN A~~AY CA IS 
T~E LAST NON-ZERO VALve 

~1"eNsIO'" CAU) 
00 to ''''t.leA 
IF (CAl l) .(iT. 0.0) J "" 

10 COIHINUE 
Ie, = J 
RETURN 
eN!) 

.0"13NS IN EFFEcr.NA~E'~AIN) NOOO T1"'11E LINECOUNT(60) SIZE(NAX) AUT006(NONEI 

.OPTIONS IN EFFECT*SQURC: ESC)IC NOLIST HoaECK 06JECT NOHAP NOFOR~AT GOSTNT ~OXREF ALC NOANSF NOTERM 16N FLAGIl) ou~p 

.STATfSflCS* SJURCE srATE~ENTS = 9. P~O~RA~ SIZE = )26. SU6P~3GQA~ N~~E = CCUNT 

.STATISTICS. NO DIAGNOSTICS GENERATED 

•••••• END o~ CO~PILATIO~ •••••• 
56K BYTES OF CORE NOT USED 

1 
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LEVEL 2.3.0 (J~NE 781 0$/360 FORTRAN H extENDED DATE 80.242/09.40.01 PAGE 

REQUeSTED O~TIONS: EBCOIC 

~PTfONS IN EF=ECT: NA~e(~AINI NO~Ptt~IZE LINECOUNTC601 SIZEINAX) AVTODBL(NO~~I 
SOURCE eBCDIC NOLIST NOOECK OBJeCT HONAP NOFORNAT GOSTNT ~O~REF ALC NDA~SF NOTERN IBN FLAGCI! ~UNP 

ISN 0002 

15"1 0003 
IS"! 000. 
IS~ 0005 
IS'" 0006 
ISH 0007 
IS'" 0008 
IS~ 0009 
CS,.. 0010 
IS .. 0011 
ISN 0012 

c 
c 
c 
C 

SUBROUTINE PCTAGE (Pl. NP. PZI 

THIS ROuTINE SUMS THE *NP* VALUES IN ARRAV PI AND DETERMINES. FOR 
EA:~ VALue IN PI. ITS PERCENTAGE OF THE TOTAL 

DIMENSION PIC I!. PZ(1) 
TOT = 0.0 
00 lOIs I. NP 
TOT = TOT + PICI) 

I 0 C::I~TfNUE 

00 20 I=I.NP 
P2(1) = PtCI) / TOT. 100.0 

ZO CONTI NUE 
RETURN 
E-':> 

*OPTIONS IN :~FEcr.NANEC~AIN) NOOPTINJZE LtNECOUNTI601 StZE(~AX! AUTODBLCNONE' 

*OPTIONS IN EFFE:T.SOU~C: EBCJIC NOLIST NOOECK OBJECT NOMAP NOFOR~AT GOST~T NOXREF A~C NQANSF NOTER~ IBM FLAGCI) DU~P 

*STATISTICS* S3UQCE SfATE~EN'S tt. ~~OGRAM SIZE 440. SUBP~OGRAM NAME =PCTAGE 

.SfATISTICS. NO OI4G~OSTICS GENERATEO 

•••••• ENQ OF COMPILATIO~ •••••• 56K ~YTES OF CORE NOT USED 

~ ., I 
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LEVEl... 2.3.0 ( JIJN:! 76) fTRP 05/360 FORTRAN H EXTENDED PAGE 2 

V- C I ... TERVA!. 

l C 
lSi'! 0034 IF (IV .100. 0) GO TO 999 

IS!-I 0036 J = "IV 

15'4 0037 ,)0 60 1=2,NV 
IS'" 0038 "4( • ., '" V4(J) - V4(J-l) 

IS .. 0039 J =- J-t 
IS,.. 0040 60 CJ'ITINIJE 
ISN 0041 999 RETURN 
IS"" 0042 Ero 

.OPTIONS I .. EFFECT.NAME("'AIN) NOOPTIMIZE LINECOVNT(60) SIZE(MAXI AUTODBL(NOHEI 

• OPT! ONS (N EFFEC HSOURCE 10 BC-:> IC NOLtST NOOECK OBJECT NOMAP HOFORMAT GOSTMT .... 3XRE" ALC NOANSF NOTER ... ISM FLAGH) DUMP 

SOURC= STATEMENTS '" 41. PROGRAM SIZE '" 1132. SUBP~OGRAN NAME" IrRP 

•••••• EN3 0= COI4PILATl~'" •••••• 56K ~fTES OF CORE NOT U5FO 



t J r J r. f r l. ( I 

LEVEL 2.3.0 (JUNE 761 
DATE 8Q.242/09.39.5~ PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EF"ECT! N~eC.AI"') N03 2 TIMIZE LINECOUNT(60' SIZE(~AXI AVTODBL(NONEI 
SOURCe EBCDIC NOLIST NODECK OBJECT HOMAP NOFOR .. AT GOSTMT ~DXRE~ ALC HOAhSF NOTERM IBM FLAG(II DUMP 

IS'" COO2 

ISN 0003 
ISN 0004 
ISN 0006 
IS". ooor 
ISN ooos 

IS!>t 0009 
IS .. 0011 
15"1 0012 
IS ... 0013 
IS"I 0014 
IS" 00t5 
IS". 0016 
IS" 0011 
IS". OOIS 

IS"I OCH9 
IS'"' 002" 
IS" 0021 
ISN 002:1 
ISN 0024 
IS .. 0025 
IS'! 0026 
IS .. 0021 
IS". O()28 
!SN 0029 
IS"I !)031 
(5'1 0032 
15"1 ClCl33 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
C 
C 

C 

S~ROUTINE ITRP (VI. V2. '13. LIS. NV. NL. '14. IV) 

THIS ROUTINE PERFORMS LINEAR INTERPOLATION 

THE INPUTS ARE 
1 • VI ARRAY OF Xl VALUES 
2. '12 - ARRAY OF F2l1X< VALUES 
3. '13 - ARRAY OF X-VALUES 
4. LIS - FIRST NON-ZERO VALUE IN '13 
5. N., LAST VALUE IN '13 
!>. ..... LAST VALVE IN '11 
1. IV INTERPOLATION INDICArOR WHERE. 

IV .. VALUES ARE CUMULATIVE 
o - VALues ARE NOT CUMULATIVE 

'Of:: OUTPUT IS 
V4 ..... AR~AY OF INTERPOLATED RESULTS 

OI~ENSION Vl(l •• '12(11. V3(I'. '14(1) 
IF (Lis .EQ. l) 114(ll ~ 0.0 
J .. 1 
:>0 50 I-LIS.NV 
00 10 I("'J. NL 

FINO THE SMALLEST Xl GREATER THAN OR EQuAL TO X 

IF CVlll() .GE. 113(1)) GO TO 20 
10 C::I~T1NUE 

20 

25 

)0 

40 

l( .. NL+ I 
vasv .. V2(KI 
VIS., .. V1(1(1 
V2(K) " V2(NL) 
VI( K) '" V3(1 ) 
I.. .. NL 
GO to 25 

SET Xl AND Fl VALUES APPROPRIATELY. THEN INTERPOLATE 

J .. I( 

I- .. 1<-1 
I'" (I.. .EQ. 01 GO TO 30 
FI '" V2(LI 
Xl .. VI (t.) 
G!l TO 40 
)(1 '" 0.0 
Fl '" '14(1) 
V4( I ) .. F1 • eV3In-Xl) • ((V2(K}-Fll / (Vl(i()-Xl)) 
IF (I( .LE. NL) GO TO 50 
'12(1<.1 .. V2S11 
I/Hi(l .. VISII 

50 C::I"ITINUE 

C .IF VALJES ARE CUMULATIVE. SUBTR"C' TO -;ET CORRtCT IIAL,);:"> "E~ 

.r , 1 



1 1 I I 

LEVEL 2.3.:> ( JUNE 181 INTVL 05/36(1 FORTRA"I t1 EXTENDED :>"TE 80.242/09.39.51 "AGE 2 

V- ISN 0026 30 CONTI"IUE 

, i IS >4 0021 [ :: K+l 

ISN 0028 CALL ACI4LTE: (AI(I.NNI. ". ACe' 
IS'" 0029 C"_L URP ("lI to U). ACC. "2. I. I'll. N. "'3. II 

ISN 0030 RETURN 
ISN 0031 10>41) 

*OPTIONS IN EFFECT.NANECN"lN) NOOPTIMlZE LlNECOVNT(60) 51ZElMAX) AUT008L(NONEI 

.OPTIONS IN EFFECT.SOURC~ ESC)IC NOLIST NOOECK 08JECT NOMAP NOFORMAT GOSTMT ~OXREF ALC NO"NSF NOTERN 16M FLA~(ll DUMP 

.STATlSTlCS. SJURCE STATEMENTS = 30. PROGRAM SIZE 1236. SUBPqJGRAM NAME: JNTVL 

.STATISTICS. NO OIAGNOSTICS GENERATED 

•••••• END OF COMPILATIO~ •••••• 56K 3rres OF CORE "CT USED 
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LEVEL 2.3.? (JUNE 78) 05'360 FORTRAN H EXTENDED DATE 80.242/09.39.57 

REQUeSTED OPTIONS: EBCDIC 

aPTIONS IN EFFECT: NAME(~AINI NOOPTIMlze LINECOUNT(60) SIZE(MAX) AUfOOBL(NON~) 

SOURce EBCDIC NO~IST NooeeK OBJECT NOMAP NOFORMAT GOSTMT NOXAEF ALC NOANSF NOTERN IBM FLAG(I) DUMP 

ISN 0002 

ISN 0003 
IS" 000. 
15'1 0005 
ISH 0006 
15"1 0007 

ISN 0008 
ISH 0009 
IS.,. 0010 
lSi 0012 
IS'i 0013 
IS'i 0014 

ISN 001 S 
ISN 0016 
ISl'I 0011' 
IS'! 0019 
ISN 0020 
ISN 0021 
ISN 0)22 
15'1 O?23 
ISH 0024 
ISN OQ?5 

SUBROUTINE INTVL (AI. A2. N. Nl. IS. NN. A3. N't' 
c 
C T~IS RJUTI'IE CONVERTS THE ENO-oF-INTE~VAL KIP TABLES TJ EVENLf 
C 1)(:;.tRlSuTED INTERVALS BAseo ON THE VAPIABLE .SIZE •• 
C 
C THE INPuTS ARE 
C 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

1. 
2. 
3. 

, . 
S. 

Al -
N .. -
IS -

N'It 
Hilt 

ARRAY OF ENO-OF-INTERVAL KIP 
NUMBER OF VALUES IN At 
ARRAY IDENTIFIER WHERE, 

15.1 SINGLE "KLE ARRAV 
15'2 TANDEM AXLE ARRAV 
15,,3 .. TR I Pt. E AXLE ARRAY 
15.4 GROSS WEIGHT lORRAY 
15.5 • E,",PTY WEIGHT ARRAY 
15'6 - STEERING AKLE ARRAY 

MAXliltUM AL.LOWABLE ROW LENGTH 
INDICATES WHICH TRUCK TYPE IS 

C THE ouTPUTS ARE 

VALUES 

OF AI 
CURRENTLY BEING CONStO~REO 

C t. Nl THE NEW LENGTH OF THE El'fO-DF-iNTERVAL KIP TII3_E 
C 2. A2 THE NEW ENO-OF-INTEAV4L KIP TABLE 
C 3. "3 THE NU~ER OF TRUCKS ~OR AXLES< WEIGHEO IN E4CH I~TERVAL 
C 

C 

CO~M3N ; INTIILSI STARTS( 6) 
CO~MaN /CNSTS/ NAPOV. PAPOV. SIZE. AVRG 
OI~ENSION AllNM.l'. A2(1). "3(1'. ACC(7S) 
K~_~AO .. AleN.II) 
A Z{ 1 I = 51 ZE 

C SEt -$. TO THE LARGEST EVEN NUMaER G~EATER THA~ O~ Ea~AL TO THE 
C FI~5' ENO-OF-INTERVAL KIP VALUE 
C 

c 

S = i). 
K .. ., 

5 IF (5 .GE. STARTSI1S)} GO TO 7 
S = 5 + SIZE 
K " K+l 
Ga TO 5 

C S~T UP THE EVENLY OlSTRI3UTEO ENO-oF-INTE~VAL KIP TABL= AN) ZEHO 
CALL rNTEPVALS AT BEGINNING OF TAaLE I~ WHICH NO TRUCKS/AXLES WERE 
C W:'IGHE) 
C 

l' I " 1 
J = I 

\0 IF (A21 I) .GE. XMLOAO) GO TO 20 
I .. 1+1 
A2(11 = A2(JI + SIZE 
J = J+l 
GO TO 10 

20 '11 ~ I 
00 30 1=1.1( 

"'c l) = (). 

r r 
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LEVEL 2.3.0 (JUNE 781 05/360 FORTRAN H EXTENDED DATE 80.2A2/09.3q.5~ PAGE 

REOUESTED OPTIONS: ESCDI: 

OPf{ONS IN E""FECT: NAME(NAIN) NOOPT1MIZE LINEcaUNTC601 SIZE(MAXI AUTOOBL(NONEI 
SOURCE EBCDIC NOLIST NoaECK OBJECT NOMAP NOFORNAT GOSTMT NOXRE= ALC NaA~SF NOTERM IBM FLAG(l) DUMP 

ISN 0002 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

ISf't 01)03 
IS'"' (lOOA 

C 
C 
C 
C 

IS'"' ')005 
ISN GO/)6 
ISH 0008 
15111 0009 
ISf't 0011 
UN 0012 
IS .. 0013 
ISN 00'4 

15111 0015 
IS" 0016 
ISN 0017 
I Sill OG18 
IS" 0019 

10 

SUBROUTINE STEReQ (lEO. SEQ. NEO. EQM) 

THIS ROUTINE COMPUTES STEERING AXLE E~UIVALENCY FACTORS 

THE IN"'UTS ARE 
1. EQM 
2. NEO 

ARRAY OF INTERVAL MIDPOINTS 
NUNBER OF MIDPOINTS IN EQN 

3. 1;:0 INDICATES ~HJC~ COLUMN OF THE EQUIVALENCY FA:TQR TABLE 
XBv PS'< IS TO BE USED 

fifE Dun'ur IS 
SEQ - ARRAY OF STEERI"'G AltU EQUIVALENCIES 

DIMENSION SEQ(I). EOMII' 
COMMON ISTEER/ EQFACT(15.S). PTST(4) 

EQFACTXJ.l< CONTAINS THE LOAD VALUES .J<. 
!Q=ACT¥J.K< CONTAINS THE EOUIVALENCY FOR LOAO J. TERM PSI PTSTXK-l< 

1)0 30 1=IoNEQ 
IF (EOIt( U .LT. EOFACTll.I') GO TO 25 
00 10 J=2.15 
I'" (S;QFACT( J.l) .GE. EOMII" GO TO 20 
CONT lNUE 
SE:U J) " EOFACT(15.IEO) 

20 K :: J-l 
S:Q(I) :: EOFACT(K.IEQ) + (EOM(I) - EOFACT{K.l) • 

1 «EOFACT(J.tEC'-EOFACT(K.IEQ» I CEQFACrfJ.I,-S;OFAcrIK.l' 
2 )' 

GO fa 3' 
25 SEQ(II = EQFACT(I.IEOI • EOM(I) I EOFACT(I.ll 
3-<1 <:0 ... 1'1 NUl" 

ReTURN 
e"lo 

.OPTIONS If't E~FECT.NAME("AINI NJQPTIMIZE LINECOUNT(60) SIZE(MAltl AUTODBL(NONEI 

.OPTIONS IN !c=eCT.SOUR:: :B:)IC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOST"'T ~O~REF A.C NOANSF NOTERN 13M FLA5(11 OUMP 

S~URCE STATEMENTS = 18. PROGRAM SIZE :: ~52. SUSPRO~RA~ NA .. e =STEREQ 

.STATISTICS. NO OIAG.,.OSTICS GENERATEO 

•••••• END O~ COMPILATIJ~ •••••• 56K BYTeS OF CO~E ~OT U5EQ 

\ 
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LEVEL 2.3.0 (JUNE 78. 
OS/360 FORTR~~ H E~TENOEO 

DATE 80.242/09.39.54 REQUESTEO OPTIONS: EBCJI: PAGE 

OPTIONS IN EFFECr: NAME(~~INI NOJPTIMIZE LINECOU~T(60) SIZEfMAX, AUT008L(NON~' 
SOURCE EBCDIC NOLIST ~OOECK OBJECT ~ONAP NOFORMAT GOSTMT ~OXR~= ALC NOANSF NOTERN IBM FLAG!I) DUMP 

ISN 0002 
ISM 0003 
ISM 0004 
ISN 0005 
ISN 0006 
ISN 0007 
IS.., 0003 
ISH 0009 
ISH 0010 
ISH 0011 
(S .. OOt~ 
ISH 0013 
ISN 0014 

SUBROUTINE FLEXeC (XL. NL. ST. SM. GT, EO) 
~1~eNSIOH XLCI). EOII) 
S"~ = ISH + t.Ol •• 5.19 
GT31B "" GT , (0.40 + 1094.0 / SNP) 
81 = S~p • ST •• 3.23 
CJN : 6.125 + 4.33 • ALOGIO(ST) _ GrSI8 
DO 20 L=l.NL 
82 # 4.19 • ALOGtO(XLCLI + ST, 
eK : 0.40 • 0.081 • (XLIL) + ST) *. 3.23 , 81 
E = CON - 82 + GT / ex 

20 EQ(_, = 10.0 •• I-E) 
R!TVRN 
EN() 

.OPTIONS IN :FFECrtNANE(MAIN) NQOPTIMIZE LINECOUNT(60) SlZEI~AX) AUTOOBL(NO~:, 

.OPTIONS IN EFFECTtSOURC: EBC>IC NOLIST NOOECK OBJECT NOMAP NOFORMAt GOSTMT ~JXR~: ALC NOANSF NOlERM (B~ FLAGIl) OUMP 

SJURCE STATEMENTS = 13. PROGR4M SIZE = 
.ST4T1SrtCs. NO ~(AGNOSTICS GENERATED 

•••••• END 0= COMPILAT10~ •••••• 
56K 3YTES OF CORE NOT USEn 

( 
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LEVEL 2.3.0 (~UNE 78) 05/360 FO~TR'N H E~TENOEO DATE 60.242/09.39.52 PAGE 

~EQUESTED OPTIONS: ESCOIC 

OPTIONS IN EFFECT: NA~E(~AIN) NOQoTIMIZE LINECDUNT(60) SIZE(~AX) AUTODBLINONEI 
SOURCE E8CDIC NOLIST NOOECK OBJECT NO~AP NOFORMAT GOSTMT ~3XRE= ALC NOAhSF NOTER~ la~ FLAG('I) DUNP 

15/11 0002 
lSI\! 0003 
15/11 0004 
ISH 0005 
ISN 0006 
ISN 0007 
ISI't 0008 
IS,. 0009 
ISN 0010 
ISH 0011 
ISN 0012 
ISN 0013 
as .. 001. 
IS.., 0015 
ISN 0016 

SU3ROUTIHE RIGEO (XL. NL. ST. D. GT. EOI 
DIMENSION XLII', EO(II 
01 = 0 • 1.0 
01~ = 01 •• 8.46 
C = 3.28 • ALOGIO(ST) 
GT318 = GT / 11.0 + 1.620E+7 / DIP) 
STp = ST •• 3.52 
CO .. = 5.908 + C - GTSI8 
00 10 L=I.NL 
82 • 3.63 • (XL(L' + ST' •• 5.20 
ax = 1.0 • 82 / (DIP • STPI 
E = CON - •• 62 • AL1GIOeXLCL) + STI • GT / AX 

10 EOILI = 10.0 •• (ooEl 
RETU~N 

END 

.OpTIOI'tS ll't E-FECT.I'tANE(CAtNI NJDPTIMIZE LINECOUNT(60) SIZECNAX) AUTODBLINONE' 

.OPTIONS IN EFFEC'.SDUqC! EBCOIC NOLIST ~OOECK OB~ECT NOMAI' NOFOR~AT GOSTMT ~~KRE= ALC NOAhSF NOTERM IBM FLAGCI) DUNp 

·ST"TlSTICS • SOURCE SrATEMENTS 15. ~OGRAM SIZE 836. SUBP~~GRAM ~".E RIGEQ 

• STATISTICS. NO jIAGNJSrlCS GE~ERATE8 

•••••• END OF CD~IL"Tla~ •••••• 56K BYTES OF CORE NOT USFO 

1 
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L~VEL 2.3.0 (JVN: 781 EAL1S OS/360 FORrRAN H EXTEHOEO DATE 80.242/09.39.51 

ISI'f 0016 
[SI'f 0071 
IS'" 0078 
ISM 0079 

IS..., 0080 

ISft 0081 
IS ... 00S2 
IS ... 0083 

CA_L MULT IfFST. STNOV. NST. STPN18) 
CA_L SJ~ (5TNI8. NNS. T5TNI81 
CALL SUM 15TPNIS. Nsr. TWN1SI 

200 EA_oT,lr.I) ITSNIS*FLOAT(NAXLE5(IT.I)'. TONI8 • 
I FLOAT(I'fAXLES(IT.ZJI + TTN18.FLJAT(NAXLE5ItT.311 + 
2 TSTN1S*FLOATINAXLESCIT.4))) • ?Ol 
EAL~T([r.2) ITXNlS.FLOAT(NAXLES(lT.l). TYNt8 • 

I FLOAT(",AXLES(IT.ZII + TXN1B.FLOATINAXLESIJT.3)' + 
2 TWNIB.FLOAT(NAXLESCIT.4I'1 • 0.01 

1)00 CONTINUE 
R~rUAN 

E~ 

.OPTIONS IN ~FFECT.NANE(MAINI NOOPT1N1ZE LTNECOUNT(60) SIZE(NAXI AVTOO8LINONEI 

r ( 

PAGE 

.OPTIONS IN EFFECT.SOu~C: EB:~IC NOLIST NOOECK OBJECT NOMA' NOFOANAT GOSTMT "'JXR:~ ALC NOANSF NOTERN I8N FLAG(') OUMP 

.STATlSTlCS. SOURCE STATEMENTS 82. PROGRAM SIZE 11346, SUBPROGRAN NAME E I'.L I a 

.STATfSTICS. NQ llAGN3STJCS GENERATED 

•••••• END OF COMDILAT(Q~ •••••• 36K 3YTES OF CQRo Not USED 

r r ·r I 

3 
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LEVEL 2.3.0 ( JUNE 7tH EALI8 05/360 FORTRAN 11 EXTENOFf) OATE 80.Z42/09.39.51 PAGE 2 

V- ISN OOZI IF (IPVT .EO. 2) GO TO 10 

1 ISN 0023 GT " 4LJGI0(PSII - IPSI) .I PKI' 
IS ... 00Z4 CA~L FLEXEQ (54"'. NSA. 1.0. STRNUN:. GT. EFS4' 
ISN 0025 Gl T3 20 
1514 0026 10 GT = ALlG10((PSIZ - TPSI' .I 1"1(2' 
ISH OOZ-' CALL RIGEQ ( S'U4. NSA. 1.0. SI-8THK, GT. EFSA, 
UN 00Z8 20 CA .. L I4UI. T (EFSA. PSA. NNA. SA ... 18, 
IS!\! 0029 CA.L MULT eEFSA. SANOV. NSA, SPN1S) 
IS~ 0030 CA~L SUIII (SANIS. NNA, TS ... 18' 
ISN 0031 CA~L SUM (SPN1~h HSA, TlIN1S) 
IS ... 0032 50 CD'ITiNJE 
IS'"' 0033 TONia" O. 
IS"I 0034 ,"nilS" O. 
(Sill 0035 IF ( NAXLES( 1T • .2, .EO. 0' GO '"0 100 

C 
C TANOEI4 AXLES 
C 

ISN 0037 CALL IIIIDPNT (TAl. NTA. TAN:) 
ISN 0038 IF «(PVT • Ea. 2) GO TO 12 
IS"I 0040 <iT = 4L)Gl0«(PSII - TPSII / PKt) 
ISH 0041 CA_L FLEXEO (TA"'. NTA. 2.0. Sl'RNU04. GT. EFTA) 
IS"I 0042 G:J TO Z2 
ISN 00-'3 12 GT " ALDG10(CPSI2 - TPSI) .I PI(ZI 
ISN 0044 C'~L RI~EO (TAli_ NTA. Z.O. SLSfHK. GT. EFTA' 
15"1 01)"'5 22 CA_L MULT (!FTA. PTA. NNT. TA'HSI 
lS~ 0046 CAI..L MULT (EFTA. TANOV. NTA. DPNlS' 
IS1'f 0047 CALL sUIII (tANIS. NNT. TONtS) 
IS"I 004~ CA!.L SUM (OPNI8. NTA. TYNIS' 

(X) IS!\! 0049 100 CO'lTl NUE 
N ISH 0050 Tt'l18 .. O. 

ISN 0051 tZ'oI18 .. O. 
151'4 005Z 1= (NAXL£S(IT.3, .EO. 0) GO TO 150 

C 
C TRIPLE 4XLES 
C 

ISH 005'" CALL Nl0PNT (TIU. NTR. TRN) 
1511/ 0055 I" ( IPVT .ea. Z) GO TO 14 
ISN 0057 lOT = AI.JGIO«PSII - TPSI) / PK 1) 
ISH 0058 CA_L FLex~O (TRN. HTR. 3.0. StRNIJ"'. GT. EFTRI 
ISN 0059 G::l TO 24 
ISH 0060 14 Gr .. ALJGIO((PSIZ - TPSI) .I IlK21 
IS ... 0061 CA_1.. AIGEQ I fR .... NTR. 3.D. SI..BTHI<. GT. EFTR, 
I S'I 0062 24 CA_L MULr (EFTR. PTA. NHR. TRN1S) 
IS"I 0063 CALL MJLT (EFTR. TRNOV. NTq. TPN1SI 
ISN C06'" CA_1.. S~N (TRNI8. NNR. "'"'''118) 
IS1'f 0065 CA!.L SJ'" (TPNIS. NTR. T1N181 
IS .. 0066 150 CO"lT INLJ! 
ISN 0067 T Sf'''' 8 .. O. 
IS ... 0068 TWNIS .. I). 

IS,.. 0069 Ie: I (NAXLES( IT.4, .eo. I), .OR. «(P .Ne. fF I I GO TO 200 
C 
C S TE,ERING AXLES 
C 

ISN 0071 CALL MIOPNT (ST I. NST. snC) 
ISN 0072 I A .. -l.S + Z. • TPSI 
IS'I 0073 .4 '" I4AxoC1. "'INO(4.IAII 
IS'll 0074 ClkL STEREO (lA. EFST. NST. STMI 
ISN "1)75 CA_1.. "'U~T (~FST. PST. HNS. STNHU 
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LEVE~ 2.3.0 (JUNE 78) 05/360 FO~'RAN H EXTENDED DATE 80.242/09.3Q.51 PAGe 

REOUESTED OPTIONS: EBeOI: 

QPTIQ~S IN EFfECT: NA~EI~AIN} NOOPTI~IZE LINECOvNT(60) SIZEIMAX) AUTODSLINONE. 
SOvRC~ E8C)IC NOLIST NODECK 08JECT NO~AP NOFORMAT GOSTMT NOXR== ALC NOANSf NOTERM 18~ FLAGII) DUMP 

UN 3002 
c 
C 
C 
C 
C 

SUBROUTINE EALIS ISTRNUM. SL8THK. TPSI. IOVT) 

THIS ROUTINE CALCULATES THE EQUIVALENT IS-KIP AXLE LOAD 
AOPLICATIONS FOR EACH VEHICLE USING INFORMATION WRITTEN ON DISK BY 
SUBROUTINE TRAFIC 

C THE INPUTS ARE 
C I. STRNU~ - STRUCTURAL NUMBER FOR A FLEXIBLE PAVE~ENr 
C 2. SL8THK - SLAB THICKNESS FOR A RIGID PAVEMENT 
C 3. TPSI --- TERNINAL PSI 
C 4. lovT --- PAVEMENT TYPE SWITCH 
C S. APP"IO.2< • AVERAGE PAYL3A~ PER VEHICLE. PRESENT <, PRJPOSED 
C 
C TH: OUTPUT IS 
C EALPrX10.2< - IS-KIP EAL ~ER TRUCK - PRESENT AND PRD~OSED REGS. 
C 

ISN 0003 OI~ENS(QN PSAC7S). PTA(7S). PTR(75). SANOY(7S). TANOV(75). 

ISN 0004 
ISH 0005 
IS'4 0006 
ISN 0007 

ISN OOOS 
ISN 0009 
IS'" 0010 
ISN 0011 
15'1 0012 

15'1 0013 

ISN 00\4 
151>1 0015 

ISN 0016 
15'1001f 
15"1001"1 

IS-'; ()O?') 

C 

TRNOV(75). EFSA(75), EFTA(75'. EFTR(75'. SAN16(75). 
2 T4N18(75), TRNI8(75), SPN18(7S). OPN1S(75). TPK1817S'. 
3 SAI17S). T41175'. TRI(75). SAN(75', TAM(75" TRN(75J, 
4 PSTI75'. STNOV(75'. EFST(7S., STNI6(75). ST3~tSI7S'. 
5 ST1175'. 5TM175' 
CO~~ON /EALP4Y' EAL'TC10.2'. 4PPT(10,2'. EALFCT(201. IEOTRP 
COIINON /EXPVT' THICI(4', MTYPE(41. NL4Y. II'. IF. IR. 1: 
CO\l'40N 'CNSTS/ NAPOY. PAoOY. SIZE. AYCIG 
COIIMON 'TCITYP/ TTYP(Z.IOI. PTTYPI10.20.21, PCTTR(20.2J. 

1 NAXLESCIO.4).NT(4). NTTY. NATT. NTT. NEWTRK 
COllMaN /10' LI. La. LO 
)ATA PSII, PK1, PSI2. PK2 /4,2. 2.7 ••• 5. ',0/ 
RE'" 1'10 I 
NTT • NTTY + NATT 
)0 1003 IT'l.NTT 

C READ FROM DISK THe INFORMATION STORED BY SUBROUTINE TCI'=IC 
C 

C 
C 
C 

C 
C 
C 

READ (LO' NSA. NTA, NTR. NST. NNA. NNT. NNR. NNS. 
1 (PSACIJ,I=l.NNAJ. (PTAIII.I=I.NNTI, IPT~(I).I:I.N~R). 

2 (PST(I',I=I.NN5'. C5ANOV(I,.I=I.N5A,. 
.J 
4 
5 

ITANOVCll.l=l.NTA). (TRNOVII).l=I.NTR), 
15TNOYCI'.1=I.NST). (SAIIIJ.I=I.NSA). IT41(II,I=I.NT4'. 
(TR1(1,.I=I,NTR" (STIII',I=I,N5TI. YTN. APV. ~APV 

AP'::tT(IT.l) APV 
A::t"T( IT. 21 PAPV 

CO!'4PvTE THE 18-I(IP EAL FOR EACH AXLE fYPE 

rS~ls = o. 
TX'418 : 0, 
I'" (NA~LES( IT. 11 .EJ. 01 GO TO SO 

SINGLE "XLES 

C' ... L .. !JP .... r (SAl. NSA. SAM) 

r ( I f 



y 

t 

co o 
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LEVEL 2.3.0 (JUNE 78) 1'PAFIC 05/360 FoRtRAN H EXTENDED 

ISM 0293 
ISH 0294 
ISN 0295 
ISN 0297 
ISH 0298 
ISH 0299 
ISN 0300 
ISH 0301 
ISH 0302 
(SN 0303 
ISH 0304 
ISI'I 0305 
IS"" 0306 
ISH 0307 
ISH 0308 
lSi'f 0309 
IS1'1 O:UO 
ISH 0311 
ISH 0312 
ISI'I 0313 
ISH 0314 
ISH 0315 
ISI'I 0316 
ISH 0317 
ISH 0318 
IS.,. 0319 
ISH 0320 
ISN 0321 
ISN 0322 
ISN 0323 
IS .. 0324 
ISH 0325 
IS" 0326 
ISH 1)327 
(SH 0328 

ISH 0329 
IS .. 0330 

ISH 0331 
ISIII 0332 
IS .. 0333 

STili) = 511(NS1') + SIZE 
HST = I 
IF (5TIIII .LT. ELI) GO TO 162 

168 CALL lT~P (STLAT. APOV. STI. I. NST. HAPOV. STAPV. 0) 
CALL DIFF (STAPV. NST. STNOVI 

170 C[)NTIHUE 
GO TO 151) 

146 )0 147 I=I.HSA 
SA'PV(II = APSA(1) 
SANOV!') = P54111 
PSo\, It = O. 

147 CONTI HUE 
Nto" .. HSA 
!)::J 148 1=1.NTA 
TAAPVIII .. APTA(II 
TANDyel) = PTA(11 
"'TA ( I) ,. O. 

148 CONTINUE 
I'I ... T "' NTA 
!)O 149 {=I.NTR 
TR'PV(I) .. APTR(I' 
TRNDVCI} .. PTAfl) 
pT~(I) = O. 

149 CONTINUE 
N.,.q '" NTR 
DO 151 1=I.N5T 
ST4pV(ll = APST(I' 
STNOVll) ~ PSTtl) 
PST(I) = O. 

151 CDNTINUE 
I'INS '" NST 
00 152 1=I.HJ 
APVWG(I. '" ApVWE(I' 

152 CO-'UNUE 
NGVW = .AXO(N$4.NTA.NTQ.NST.NJ) 

c 
C WRITE"TD OISK FOR RECALL IN EQUIVALENT LOAD APPLICATIJNS ROJTfNE 

C 
150 CALL OUTPUT (31 

WRITE (L») N5A. NTA. NTR. NST. NNA. NNT. NHR. HNS. 
1 (PSII((,.I=hNNAh (PTIICI,.I=I,>lNT). (PTIHIl,I=l,NHR). 
2 Ip5Ttl •• I=I.NN5', (SANOV(II.I=I.NSA). 
3 (TANOV(II.I:1.NTA). (TRNOV(II.I=l.NTR). 

(STNOV(II.I=l.NST). (SAl(f"t=I.NSAI. (TAI(II,I=I,NTAI. 
(TRt(II.'-I.NfRl. tSTIIIl.(=I.NST,.vTN. APV, PA'V 

4-

5 
160 C::JHlINVE 

9999 RETURN 
10'0 

PO\GE 

.OpTIDNS IN e~~ECT.50llRCE EBCDIC NOLt5T NOOECK OBJECT HONAp NOFOR~AT GOSTNT ~OXRE~ ALC NOANSF NOlERN l~M FLAG(I) OUN~ 

SOURCE SfATE~ENrs '" 332. PROGRAM SIZE = 

•••••• EN!) 0= COMPILATIO~ * •••• * 

1 
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LE"E:" 2.1.0 « JUNE 71U TRAFIC 05/360 FORTR'"'' H eXTENDED DATE 60.242/09.39.46 PAGE 7 
..,r 

JS~ ()242 Dl 87 I=I.NAPO" 

t !SN 0243 , ... (GliAl lJ .£0. o.O) GO TO 85 
ISN 0245 STL.ARIII Sf 1..,\(1) / GIIAII. 
ISN 0246 GO TO 87 
ISH 0247, 85 STL Al'1 ( I' = O. 
15H 0248 8'J CaNT '/fIJi:: 
15"1 OZ49 CALL MULT IS1LA". G ... AF. NAPOV. 5Tl..AT) 
15'1 OZ50 88 CONTINUE 

C 
C ..... AXl..E WEIGHT DISTRI8UTlONS SY VEHICLE CLASSIFfCATIO'l • PROPOSED 
C LI"'TS ••• 
C 
C DErERNI'IE THE PERCENTAGE OF EACH 2"'<11'> INTERVAL OF .EI~;T FOR THE 
C PR1~OS:() DISTRIBVTION 
C 

IS,", 0251 t" (HAXLES« IT. I ) .EQ. 0) GO TO 105 
C 
C SI"GLE "XLES 
C 

I Sit 0253 I" ( SLATINAPOYI .LE. SAI(NSJ\) ) GO TO 100 
IS"" OZ55 ELI = Sl..AT(NAPOY) 
ISl't 0256 90 1 := NSA + I 
IS"" 0257 SAl{ It '" SAl( NSA I + sue 
ISN 0258 HSA = I 
ISN ()259 1= ( 5"'1 « I ) .LT. ELI) GO TO 90 
IS .. 0261 100 C"';..L ITRP (SLAT. APOV. S"I. 1. NSA_ NApOV. SAAPV. 0) 
ISM 0262 <:A .. L GIFF ( SAAPY, NSA, SANOY' 
ISH 0263 )05 IF t NAXl..ES( IT. 2) .EQ. 0) GO TO 125 

'-J C 1.0 
C T-'140E14 AXLES 
C 

IS .. 0265 IF (TL"TINAPOY) _LE. T"'I(NTAll GO TO 120 
ISH 0267 ELI = TLATO'''POV) 
IS"I 0268 110 I '" NTA + 1 
(SN 0269 TAlII' .. TAl I NT ... , • sIze 
IS'" 0270 NTA .. I 
ISN 0271 IF {fAl( U .L T. ELO GO TO 110 
IS'" 0273 12Q C-.l..1- (Til!> (n .. AT, APOY. TAl. 1. NT .... N"POV. f"IIPV. 0) 
ISN 0274 CALL OIFF (TAAPV, NT .... TAHOV) 
ISH 0275 125 IF (NAJ(LES( IT.3) .EO. 0) GO TO 145 

C 
C TRIPLE "XLES 
C 

IS"! 0211 IF (TRLAT(NAPOV) .LE. TRIC"ITR" GO TO 140 
ISN 0279 El..l .. fRLAT(NAPOVI 
IS .. 0280 130 r " NTR + 1 
ISH 0281 T;r[C I) Til l( NTRI + SIZE 
UN 0282 NTR .. t 
(S"I 0283 I;:: (flU(I) .L T. ELI) GO TO 130 
IS"" 0285 140 

c,, __ 
IT~P (1'RLAT. "''''OV. TRI. I. NTR. NAPOV. TRAPV. OJ 

IS'! 0286 CJ\LL DtFF (fRAPV. NTR, TRNOV) 
ISH 0287 145 IF (C N.Hi-ESC IT,41 .EO. 0) .. OR. (II" • NE. tF) I GO TO t TO 

C 
C S1'EERI"IG AJ(LES 
C 

ISN 028'1 1= (STI..ATtNAPOV) .LE. STlI"ISfI ) GO TO 168 
ISN 0291 EU = STLATI NAPCI/) 
(S"I 0292 162 I ,. Nsr • 1 



t 
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~EVE~ 2.3.0 (JUNE 781 TRAFIC OS/360 FORfP4N H EXTENDED DATE 60.2421'O'IoJ9.46 

IS~ 0181 
lSI\! 0182 
IS"I 0183 
ISH 01a. 
ISH 0185 

lSI\! 0186 
IS,.. "87 
lSI\! 0169 
ISN iU')() 

lSI\! 019l 
IS'" 0193 
lSI\! 0194 
IS-.J 0196 
IS" 0191' 
IS ... 0199 
ISi-I 0200 
ISN 0201 
ISN 0203 
ISN 0204 
IS ... 0205 
ISN ')206 
15\1 0207 
ISH 0208 
ISN 0210 
lSI\! 0211 
lSI\! OZI3 
IS'I 0214 
(S'f 0215 
ISH 0217 
lSI\! 0218 
ISH 0219 
IS ... 0220 
IS"I 0221 
ISN 022.2 
ISN 0224 
IS'" 0225 
IS'f 0227 
ISN 0228 
IS 'I 0229 
15'1 0231 
IS .. OZ3Z 
lSI\! '233 
(5"1 O:!34 

IS" 0235 
ISN Ool!36 
15"1 0238 
IS'" 0239 
ISN O<!41 

C SET UP THE TA8LE OF SELECTED CUMULAflVE PERCENTAGES DEFININ~ fHE 
C Gq~ss WEIGHT AND AXLE WEIGHT CURVES 
C 

C 
C 
C 

C 
C 
C 
C 

p = 0.0 
00 70 1=I.NAPOY 
APOyel) :0 P 
P '" P + PAPOV 

7{) CONTINUE 

Fa~ fHE GROSS WEIGHT PRESENT AND PROPOSED. AND FOR T~ AXLE 
.~IG~TS. ~IND. 8Y INTERPOLATION, THE WEIGHTS CORRESPONDING r:> TKE 
PERCeNTAGES IN ARRAY *APOV$. CDMPUTE THE RATIOS OF THE AXLE 
W~(GHrS TO THE GROSS WEIGHTS IN *GWA* AHO FINALLY. CO~'UTE TH~ 
AX~E W~IGHT DISTRIBUTIONS FOR THE PROPOSED REGS. USIN~ *GWAF*. 

GWA(l) = ELVWI(lJ - SIIE 
IF (GWA(I) .LT. 0.0. GWACII = 0.0 
CA~L ITRP (APYWE. ELY_I. APOV. 2. HAPOY. NK, GWA. 0) 
"WAFtl) = ELV.lfl. - SIZE 
IF (GWAFll) .LT. 0.0) (iWA"! II = 0.0 
CALL ITRP (APVWG. ELVWI. APOV. 2. NAPOY. NJ ... WAF. 0) 
I'" ,,.AXLES( IT.l) .EO. 0) GO TO 72 
SLAtl) = SAI(I) - SIZE 
IF ISLA(I) .LT. 0.0) SLAC!) = 0.0 
CA~~ ITRP (APSA. SAl, APOV. 2. NAPOY. NSA. SLA. 0) 
00 80 1=I.NAP(lV 
IF IGWAIII .EO. o.OJ GO TO 79 
SLARII) = SLAII) / GWAtl) 
GO TO 80 

79 SLA~ll) = O. 
80 CONT I NlJE 

CA~L NULT tSLAR. GWAF. NAPOY. SLAT) 
72 IF ("'AXLES(IT.2, .EO, 0) GO TO 75 

TLAII) = TAt(l) - SIZE 

81 
82 

75 

113 
a4 

IF ITLAtl) .LT. 0.0) TLAtl) = 0.0 
CA~L ITRP (APTA, TAl. APOY. 2. NAPOY. ~TA. TLA. 0) 
:>0 82 l=lo,..APOV 
IF {GWAlf) .EO. 0.0) GO TO SI 
T~A~(11 = TLAII) / (iWAlI) 
GO TO 82 
T~AR(H :0 O. 
CONTINUi: 
CA'-L IoIULT ( TLAR. IOWAf'. HAFlOY, TLAf) 
IF lNJl.l(LES( IT.3, .EO. 0) GO TO 86 
TR~AC U = TRU1, - SIIE 
IF CTRLAI I) .LT. 0.0' TR~A(l' ., 0.0 
CA_~ ITRP CAPTR. TRr. "POY. 2. NAPaY. 
00 84 I=I.NAPOY 

'" (SWAII) .Eel. 0.0) GO fO 8:] 
TR ... ARU I .. TRL"Cll / GW"(II 
GO TO 8. 
fRLAR(J I o. 
CONTI"IUE 
CAL-L "IULT ( TRLAF~. GWAF. ""POY. TRLAT ). 

NTR. TIlLA, 0) 

86 IF H"I"XL::S( If ... , .eo, 0) .OR. (II" .NE. IF)) GO TO 8S 
S'~A(I' : Sf 1(1) - SIZE 
IF (STLA(l) .LT. 0.0) STL"(lI = 0.0 
CA_~ ITRP ('PST. STI. APOY. 2. N"POY. "1ST. STLA. 01 

PJl.GE 6 

I 
i 
I 

I 
-I 
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LEVEL 2.3.0 (.lUNE 71'U TRAFtC 05'360 FORTR~N H EXTENDED DATE 80.242'09.39.46 PAGE 5 

? [5"1 0140 00 60 I=I.NJ 

i IS"I 0141 PPVCII : ELVWMP«() - T04(IT.6.2) 
IS'" 0142 60 CO'>lTINJE 
ISIII 0143 CALL MULT (PVWE. PPY. N.J. TpFAV) 
IS'" 014. CA_L AVRGE (TPFAV. NJ. AVRG. PAPV' 

C 
C ••• NUMBER OF VEKlCLES REQUIRED TO CARRY rOTAL PAYLOAD ¥CARGO< -
C PROPOSED 1..._1.5 ••• 
C 

(5"1 ()\45 VTN = APV , PAP" • 100. 
C 
C ••• DISTRIBUTION OF AXLE WEIGHTS - PR~SENT LIMITS ••• 
C 

IS ... 0146 IF (NAXLES(IT.11 .EO. 0) GO TO 64 
C 
C SI'>IGLE AXLES 
C 

IS" 0148 NL)S NLDI« 1) 

IS ... 0149 CALL COUNT (SAII.n). I>ILOS) 
IS"I ~Jl50 CA_L INTVL ( SA. SA I. NLDS. NSA. 1. 30. SAA. IT I 
ISN lUSt CALL "':TAGE (S"A. NSII. PSA) 
IS"I 0152 CALL ACIoILTE «PSA. NSA. IIPSA) 
IS .. 015J NN' = NSA 
ISN 0154 64 IF (NAXLES( IT. 2 I .EO. 0) GO TO 66 

C 
C TANDElo! AXLES 
C 

15"1 Ot5& NLOS HLOH2) 
15"1 0157 CALL COUNT (TACI.IT). NLDS) 
ISH 0158 c,,_;. I ... TVL ( TA. TAl. NLOS. NTII. 2. 30. TAA. IT) 

......, IS ... 0159 CAt..L PCTAGE (TAA. NTA. PTAJ ......, IS .. 0160 "\_L A:;IoILfE (PT". Nf". APT .. ' 
IS'" 01&1 N ... f = NTA 
IS" 0162 66 IF «IIIAXLES« IT.3) .EQ. o. GO fO 68 

C 
C fRIPLE AXLES 
C 

ISIII 0164 NLOS '"' NL:>l!J) 
IS .. 0165 CALL COUNf (TR{ t.lfI. NLOS) 
IS'" 0166 CA:"'L I 'IT VI.. (TR. TRI. NLOS. NfR. 3. 50. TRA. ITI 
ISN 0167 CALL PelAGE (TRA. NTR. PTRI 
15'" 0168 CA_L "'C"LfE (PTR. NTR. A"'TR) 
IS"I 0169 NN'! '" IIITF! 
15'11 0170 68 IF C (N.XLES( IT.'H • £0. OJ .OR. ( 1 P • NE • IF II GO TO 69 

C 
C STEER ING AXLES 
C 

15"1 0172 IIIL[)S ,. NLOI(6) 
IS'll Ol7l CALL COUNT (STet.IT), NLDS) 
ISN H 74 C"_L I:>IfIlL ( ST. STI. NLOS. "1ST. 6. 30. STA. ITI 
ISN Ol7S C~LL peTAGE (STA, NST. PST) 
IS'll 0176 C .. LL .. C .. LTE (psr. NST, APST) 
IS'll 0177 '11'15 " NSf 
ISIII 0178 "'9 I" itT .GT, NTTY I GO Trl 146 
ISIi ()leO IIIG~W = NJ 

C 

C *". OlSTRI8UTION OF SINGLE/TAIIIOE'4/TRIJE'4 AXLE ~~IGHTS - ~RJ>~SEO ll~'TS *. 
C 
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LE~EL 2.3.0 (JUNE 781 TR4FtC 05/360 FORTR~N H EXTENDED 04TE 80.242/09.39.46 

ISN 1)095 

ISN 0096 
ISN 0097 
IS" 0098 
15N 0099 
15'4 0100 
IS .. 0101 
ISN 0102 
ISN 0104 
UN 0105 
ISN 0106 
ISN 0107 
IS'" 0108 
[5'" 0109 

15"1 0110 
IS!\! HII 
IS"I 0112 
ISH 0113 
fSN Oll4 

ISIi 0115 
IS'I 0116 
ISN 0117 
IS1'4 0118 
IS"I Ott9 
lSN 0120 
ISN 0121 
lSN 012] 
IS'! 0124 
15'1 OUts 
ISN 0126 
1'>'" 0127 

IS" 0128 
IS1'4 012<) 
ISH 0130 
ISN 0131 
IS"! 0132 
15'1 0133 
15"1 0134 
ISN 0136 
UN 0111 
ISN 0118 

I~" ()119 

c 

10 

C 

T04(IT.S.KI = FSTAWltT' + FSAL.FLOAT(~AKLESlIT.l)1 • FTAL • 
I FLOATlNAKLESCIT.2)) + FTRAL.FLOATCNAXLESClr.3" 

NLOS .. NLD I I 4 ) 
CALL CO~NT IVGll.IT). NLOS) 
CA~L I"TVL (VG. ELVWI. NLOS. NJ. 4. 75. T~.E. IT) 
EL3AO = ELYWI(NJ) 
CALL P:TA~E ITvwe. NJ. PV.E) 
CA_L AC~LrE IPVWE. NJ. APVWEI 
I~ liT .Gr. NTTY' GO TO 50 
CA:..L MfOPNT IELVWI. NJ. ELVWIotP) 
DO 10 1= J .NJ 
A"VCII = ELYWMPCl) - AEW 
CONTINue 
CA_L MULT (PVWE. APPY. NJ. TPFAVI 
CA_L AVRGE (TPFAV. NJ. AVRG. APVI 

C ••• ADJUSTED GROSS WEIGHT AND TOTAL PAYLOAD CARRIED - PROPOSE) REG 
C 
C COMPUTE THE PROPOSED/PRESENT RATIO OF THE P~GW.S 
C 

C 
C 
C 
C 

C 
C 
C 
C 
C 

RATIO .. T04(lT.5.2' / T041 IT.!io I ~ 

S~ALL '" 'MI~ICT04CJT.5.1}.ELOAO' 

'II( .. IIHCS ... ALL' IHTtELVWU U t- 0.5) i- 1 
)(HI( ,. FLOATINK) / 2.0 • 0.5 
NI( .. I NT( XiiI() 

FCH 4LL I'ITERVALS GREATER TH4N HIE PRESE"NT PMGW VALUE. RECORO THE 

v "" ... UE 0" T-tF. R4TIO OF THE P"'GW.S IN *F4CT* 

OIST ,. (RUIO 1.0 ) / FLOATCNIO 
F4::T(1I .. 1.0 + DIST 
00 20 J=2,HI( 
I .. .I-I 
F':::T(JI .. FACTeI) + 015T 

20 CONTINUE 
I" INJ .LE. "11O GO TO 35 

J '" '4IHl 
00 30 I=J.NJ 
FA:TIII .. RATIO 

30 COIi"NUE 
HI( ., NJ 

CO~~UTE THE END OF INTERVAL W~IGHT F~R THE PQOPJSEO R=~ULATIONS. 
''') EXTEND THE 2-I(IP I~TERV4L ARRAY *ELY.I* TO THE "'4XI ... "'M E"~ OF 
INTERVAL WEIGHT COMPUTED 

35 CA_L MULT I:Lvwl. FACT. NJ. GLVWNI) 
ELI" GLVWNl(NJ' 
1 .. NJ 

.0 NJ .. NJt-1 
ELVWll'1J) = ELvwlll) • SIZE 
I .. 1+1 
IF IELV.IIll .LT. ELI) GO TO 40 
C,,"~L ITRP (GLVWNI. 4PVWE. ELVWI. I. NJ. HI(, APV_G. 0) 
PvwEII) = APVwG(l) 
CALL DIFF (~PVWG. N.J. PVWE. 

50 C4_L MIOP~T (ELVWI. ~J. ELVWMP) 

I 1 1 

4 
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LEVEL 2.3.'> (JUNE 76. TRAFIC 05/360 FORTRA'" H EXTENDED DATE 80.242109.39.46 

ISH 0052 
(SH 0053 
IS ... 005_ 
ISN DOSS 
IS'll 0056 
ISH 0057 
ISN DOSS 
15N 0059 
ISN 0060 
ISN 0061 
ISN 0062 
IS ... 0063 
ISN G064 
ISH 0065 

ISH 0066 

"ISN 0067 
UN 0066 
IS'" 0069 
ISN 0070 
IS" 0071 

15N 0072 
ISN 0073 
(SH 0074 
IS'll 0075 
ISN 0076 
IS .. 0077 
IS ... 0078 

ISN 0079 
IS'" 0080 
15"1 ODell' 
ISN 0063 
[S'" ooa_ 
ISN '>OS5 
ISH 0086 
ISN 0087 
15"1 0088 
IS'I 01J89 
IS-.t (l090 
IS""' 0091 
15"1 0092 
15'1 0093 
IS'I 0'>94 

C 
C 
C 

C 
C 
C 

C 

C 
C 
C 
C 
C 
C 

c 

SAAP\I(I) o. 
TAAPV(U o. 
TRAI'IVH I o. 
srA"\I( I) o. 
F ACr( I) '" o. 
GLVWNt( •• = o. 
AI'ISA( II O. 
APTAII) O. 
APTRe II .. O. 
A"'ST( II ,. O. 

8 CO"lflNIJE 
OJ 9 1=1.6 
NL)ICII = NLDISV«() 

9 CO'lT I"IUE 

I 

••• AOJUSTEO AVERAGE EMPTY WEIGHT SECTION ••• 

CAL~ (NTVL (VE. EVWI. NLOIIS'. Nl. 5. 30. VWE. IT) 

C"*CJLATE THE NUMBER OF EMI'ITY VEHICLES WEIGHED I'll EAC~ 2*KIP ~ROSS 
EMPTY WEIGHT INTERVAL 

CA_~ !>CTAGE (VWE. "II. PvwE) 
CALL ACNLTE (PvwE. NI. APVWE) 
CALL MI3PNT lEV ••• NI. EVWNP. 
C"_L MULl' (Pvwe. EVWMP. NI. TWFAV. 
CA_L AVRG~ (TWFAV. NI. AVRG. AEW) 

C3~PJTE THE PRACTICAL MAXIMUM GROSS VE~ICLE WEIGHT FOR PRESENT AND 
PRlI'IOSED LIMITS ANO MAKE SURE THAT THE VEHICLE GROSS INTERVALS 
I~~UT HAS A MAXIMUM ENO-OF-INTERVAL VALUE GREAfER THAN OR EQUAL TO 
T~~ CALCULATED PMGW. 

"Ell 
PSTAW( IT) 
PSAL 
PTAL 

K = 
TL>4'IT.f>.I() 
T)"CIT.I.K' 
T:>'H Jr .. e.lo 
T'4 ( t T. 3.1( I 
l'J4(IT ..... KI 
r'41IT.5.K) 

.. PTRAL 

N,-:> = ~LOI'.' 

PSTAw'IT) • PSAL*FLDATfNAXLESIIT.I') + PTA~ .. 
FLOAT(NAXLESIIT.Z» + PTRAL*FLOAT(NAXLES(IT.3)) 

II IF 'TD4(1T.5.1) .LE. VG(NL0.11)) GO TO 15 
NL) : ~LD • 1 
VG(~D.l11 = VGINLD-l.l11 + SIZE 
00 12 fO=l.NTT 
V(>! NLO. to) '" o. 

I<! CONTINUE 
Gl TO 11 

15 NL)l(·U ,. NLO 
i( = K+l 
TO.! I T,!'I.K) 
T'~( I T,I,KI 
TlU IT.2.KI 
T04( IT,3.KI 
TO.CIT ••• K) 

"EW + (EMPTYIIT) • 0.01 • AEkl 
FSTAWI IT) 
FSAL 
FTAL 
FTIl"L 

C ..... DJJSTEO GIlDSS ."IGHT ~NI) TOTI\L »AYLiJl\O C"RRIED - "l~Sf:'1T 'lEGS 

r r r f .r ( 

PAGE 3 
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LEVE~ 2.3,) IJU~E 78) flUFIC 0'50/360 FORTR4N rl E~TE"'DfD OATE 80,242/09.39.46 

IS"l '005 

IS.., O~~t) 

['50'1 O~O7 

[SI\! 0008 
IS.., 0009 
IS ... 001'1 
IS"I 0011 
[S~ 0012 

ISN 0013 
ISN 0015 
IS ... O()16 
I 'SoN 0011 
[SN 0018 
IS.., 0019 
ISH 0020 
IS ... 0021 
[5" 0022 
IS"I 0023 
(S"I 0024 
IS .. 0025 
IS .. 0026 
IS"I 0027 
ISH 002<; 
IS ... 0029 
ISH 0030 
ISH 0031 
ISH 0032 
ISH 0033 
ISH 0034 
ISH 0035 
ISN 0036 
IS"! 0037 
ISN 0038 
ISH 0039 
ISH 00.0 
ISN 00 •• 
ISH 0042 
ISH 00.3 
ISH 004. 
IS .. 0045 
ISH 0046 
ISH 0047 
15"1 0048 
ISH 0049 
15101 0050 
ISH 0051 

:o~~o~ /TRTYP/ TTY~12.IO). PTTYP(\O.2,.ZI, OCTTR(2~,21. 
1 NAXLESIIO •• ,.NT(41. NTTY. NAIT. NTT, "'~_TRK 
CO~~O.., /NNRR/ 5A(30.11). TAllO.lll. TRISO.ltl. VEI1Q.II). 

VGI)S.I11. NLOI(6). EloIPTYI1(}1. ST(30tlll 
CO~~JN /L~S/ ~bV.L. PSAL. PTAL. PTRAL. FGVWL. FSAL. PTAL. FTRAL. 

1 PSTAW(IO). FSTAW(10) 
tO~~JN leNSTS/ NAPOV. PAPOV. SIZE. 4v~G 
CO~NON /TRfNOX/ ITT 
CO~~~N /(0/ LI. LO. LO 
CO~~QN /OUTPTS/ TO.(10.6.2. 
CO~~ON ~VWI(75'. EVIII"P(751. ELVWMP(7SI. GLVWNI(751. vw::(7$). 

2 PVWE(7S,. TWFAV(75). TI'F411(75'. TVWE(7S', 
3 ~PPV(75). PPV(7S). FACT(T5). 5AI(751. TAI(rS). TR11151. 
4 SAA(751. TAA(751. TRA(75). SLA(7SI. TLA(751. 
5 TRLA(15}. APSA(75 •• APTA(1S', APTRC7S). APOII(7SI. 
6 GWA(7S). GwAF(151. SLAR(7SI, TLAR(75'. TRLARI151. 
7 SANOV(15', TANOV(75', TRNOV(TS). P5A(1SI. PT4(1S), 
8 PTR(151. SLATI7SI. TLAT(75'. TRLAT(7S •• STA(7S., 
9 pSTe7S" STLA(75 •• STLAR(75 •• STlAT(751. 4PSf(751o 
A STI(75', STNaI/(TS'. NLOISII(61 

2 
4 

6 

7 

l~ (N=WTRK .EO. II GO TO 9999 
DO b K:l,2 
00 4 .1=1,6 
OJ 2 1= I • 10 
TO~(I • .I.IO 0.0 
CONTINI}:: 
CO .. TJNlI:: 
CJNTIN'.JE 
O() 7 1=1.6 
"'LOISV( I; .. NLOH() 
CONTINUE 
O() 160 IT .... NTT 
1 rT .. iT 
VT" .. O • 
NSA .. 0 
NTA 0 
NTA. 0 

N .. '" 0 
NNT " 0 
Ii..,"! ,. 0 
APV '" O. 
PA'V O. 
OD 8 1=1.75 
1'5"'(11 o. 
pTA(I) O. 
PT::t(I. = O. 
PSf(I) O. 
SA1(1) O. 
TAl( () O. 
TIU ( I) O. 
STI( n O. 
SA'ItJV( II O. 
TA'IOI/(li o. 
TRNOV(t. O. 
Sr"DV(fj O. 
ELYWI( II O. 
APVWE(n ,. O. 
APVIIGen o. 

PAGE 2 
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LEVEL 2.3.a (JUNE 78) OS~360 FORTRAN ~ EXTENDED DATE 80.242~09.39.46 PAGE 
~EQUESTED OPTIONS: Fecate 

OPTIO/ll5 tN EF~ECT: NAME(~AtN) NOOP1IMIZE LINECOUNT(601 S'ZE(~AX) AUT008LCNO/l/:J 
SOURCE ESCOlC NOLISr HOOECK OBJECT N~MAP NOFORMAT GOSTMT NOXREF ALC NOA~SF NOTERN IBM FLAG(I) OU~P 

IS/II 0002 

ISN OOOl 

15'1 0004 

SUBROUTINE TRAFIC 
c 
C THIS ROUTINE COMPUTES THE FOLLOwiNG 
C l. TNE ADJUSTED AVERAGE EMPTY WEIGHT OF VEHICLES WEIGHED E~PTY 
C Z. ADJUSTED GROSS WEIGHT A~D TOTAL ~AVLOAO CARRIED _ PRESENT 
C AND PROPOSED REGULATIONS 
C 3. ~ISTRIBUTION OF AXLE WEIGHTS - PRESENT AND PPOPOSED REGS. 
e 4. AXLE WEIGHT DISTRIBUTIONS BY VEHICLE CLASSIFICATION 
C PROPOSEP REGULATIONS 
C 
C niE I NPUTS ARe 
C 1. NAXLES~10.4< - THE NUMBER OF SINGLE. TANDEM. TRIPLE AND 
C STEERING AXLES FOR EACH TQUCK TYPE 
C 2. NTTY - NU~8ER OF TRUCK TYPES TO BE CONSIDERED XEXfiTf~G< 
C 3. NATT - NU~8ER OF ADDEO TRUCK TYPES XFUTURE DESfGN< 
C •• HEWTRK - SHIFTING INDICATOR 
C 0 - SHIFTING PRoceOURE TO BE PONE 
C 1 - SHIFTING PROCEDURE NOT TO 3E PONE XALREADY )~NE< 
C S. SA~30.ll< NUMBER OF SINGLE AXLES WEIGHEO BY INTERVAL A~D 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
:: 
c 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
(': 

TRUCK TYPE 
6. T4"300l1< -NU148ER OF TANDEM AXLES WEIGHEO BY ["TE~VAL A "I) 

TRUCK TYPE 
7. TRX50.ll< NUMBER OF TRIPLE AXLES WEt~HEO BY INTE~VAL .,,:> 

TRVCK TYPE 
S. ST~30. 11< NUMBER OF STEERING AXLES WE1GHED 6'1' INTERV"L AND 

TRUCK TYPE 
'h V:130.11< NUMBER OF VEHICLES WEIGHED EMPTY BY INTERVAL. AND 

TRUCK TYPE 
10. VGl!.1'5.t 1 < NUNSER OF VEHICLES WEIGHED GROSS 6Y I"TERVAL AND 

TRUCK TYPE 
I I • r.lLDn~< - NUMBER OF INTERV"LS INPUT FOR EACH OF Trl::: ABOVE SIX 

"PRAYS. WHERE. 
1 , SA 2 " TA 3 , TR 4 " VG '5 " 'IE I> , Sf 12. E\f"fYUO< - PERCENT INCREASE IN AVERAGE EfI(PTY IIIEI:;'" FOR EACH 

TRUCI( TYPE 
13. PGVWL. - PRESENT GROSS VEHICLE _EIG~T LIMIT 
I •• PSAl -- PRESENT SINGLE AXLE WEIGHT LIMIT 
IS. PTAL -- PRESENT TANDEM ~XLE WEIGHT LIMIT 
1$. PTR4L • PRESENT TRIPLE AXLE WEIGHT LIMIT 
17. PSlA.~10< - PRESENT STEERING AXLE WEIGHT LIMIT Bt TRUCK TYPE 
18-2Z. 

F~~.L. FSAL. FTAL. FTRAL. FSTAWXlO< - SAfI(E AS 13 rHROU~rl 17 
EXCEPT T~AT THESE ARE VALUES UNDER PROPOSED REGULATIONS 

21. SIZE STANCARO INTER~AL SIZE X2-KIPS< 
2 •• 'VR~ - AVERAGE VAR"SLE ~AVRG , 100. GivES AVERAGE ~ALJES 

PER 100 TRUCKS< 
Zi. NAPOV NUMBER OF SEL.ECTEO CUMUL4TIVE PERC~~T'GFS F~R rK~ 

OISTRIBUTION OF AXLE WEIGHTS - P~OPOSFO RE~S. SECTION 
PERCENTAGE INCREMENT CORRFSPON~tNG TO NAO~V 'BOV: 

C3M~ON ITRFFtCI ELVWIITS). APVWE{7S). APVWGI7SI. SAAPv(75). 
I T4,OV(7SI. TRAPV(75I, STAPV(751. NGVw 

CnM'4J'l 'f'.'I.:>\1T1 THIC><:I .. ,. 141YI>E(4), "LAY, IP, IF. tl<, Ie 

r , I 
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LEVEL 2.3.0 IJUHF 761 OS/360 ~ORTRAN H EXTENDED DATE 80.242/09.39.45 PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN E~FECT: NA~E(~AIHI HODPTINIZE LINECDUNT(60) SIZE(~AXI AUTOOBL(ND~:1 

SDUR~= EB:)[C NOLlST NODECK OBJECT NO~AP NOFORMAT GOSTMT ~OKRE~ ALC NOANSF NOTER~ 13~ FLAG(}) DUMP 

ISH 0002 

IS,. 0003 
IS~ 000. 
ISH 0'.)06 
(S'" 0007 
IS"4 0008 
ISH 0(1)9 
IS ... 0010 
U .. 0011 
IS .. 0012 
IS"I 0013 

C 

C 
C 
C 

SU3RQUTINE ~COSTS (A. HI'. COST) 

r~ls ROUTINE CALCULATES THE ~AINTENENC~ COSTS FOR EAC~ YEAR OF THE 
ANALYSIS PERIOD 

C T~E INPUTS ARE THE FOLLO.I~ 
C I. A ------ PAVEMENT AGE FOR THE CURRENT YEAR 
C 2. N3 ----- PAVEMENT TYPE INOICATOR FOR ARRAY ACCM~ WHERE. 
C NP_I FLEXIBLE 
C 2 - RIGID 
C 3 COMPOSITE 
C 
C THE OUTPVT IS 
C COST - THE CALCULATED CUMULATIVE COST TO THE GIVEN ~AVEM~NT AGE 
C 

CO~~ON /~OOELS/ ACC~OL(31.3) 

IF IA .GT. I., GO fO 10 
COST = ACCMDL(l.NPI • A 
GO TO 20 

10 II HUlA) 
12 It + 1 
AG A - AINT(A' 
COST z.ACCMDLlll.NPI + (ACCMOL(12.~P) - ACCMOL(ll.NPI) • AG 

20 ~:TUR'" 
EN:> 

.OPTIONS IN EFFECT.SOU~C~ EaC~IC NOLIST HOOECK 08~ECT ~OMAP NOFORMAT GOSTMT NOXREF ALC ~~ANSF NOfER" IS~ FLAG(I) DU~~ 

SOUQCE STATEMENTS = 12. PROGRAM SIZE = 
*STATISTICS* ~O ){AGNOSTICS GENERATED 

•••••• ENO OF CO~p{LArIO~ •••••• 56K BYTES OF CORF NOT USED 

• 
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LEVEL 2.3.0 ( JUNE 781 !tAINT OS/360 FORTRAN H EXTENDED DATE 80.242/09.39 •• 3 PAGE 3 U-
ISH 0084 GO TO ')0 

t ISN 0085 47 AG AGE (I-I) .. 0. - AGEl III 
IS'" 0086 CA_L "ICosrs (AG. NP. COST) 
ISH 0087 C1HT :; COST - SVCOST 
ISH 0088 IF (IP .EQ. IR) NP Ie 
15111 0090 CA_L !tCOSTS «AGE ( I I • NP. SVCOSTI 
UN 0091 YMCOsn I) '" COST .. SVCOST 
(Sill 1)092 SO COHTHIUE 
ISH 0093 RETURN 
IS., 0094 E'IO 

*OPTIONS IN o=~ECT.NAI4E(~AINI 1II0QPTIMfZE LINEeOUNT(60J SIZE(MAX) AUTODBL(NONEJ 

.OPTIONS 1"1 EFFECT·SOURC~ EBCOIC "OLIST NOOECK OBJECT NOI4AP NOFDRMAT GOSTI4T "~XREr ALe NOANSF NOTERM IBM FLAG(.) DUMP 

SOURCE STATEMENTS = 93. PROGRAM SIZE = 1944. SUBPROGRAM "AI4E = MAINT 

*STATISTICS. ...0 ~IAGNOSTICS GENERATED 

•••••• ENO OF CO!tPILATIO" •••••• 
48K gyrES OF CORE NOT USED 
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LEVEL 2.3.0 IJUNE 781 OS/360 FO~TR'N H EXTEN~EO OATE 80.242/09.40.07 ~AGE 

REQUESTEO OPTIONS: EBCOIC 

O~TIONS IN E~~ECT: NA~E(~AINI NO)~TI~IZE LINECOVNTI601 SIZEINAX) AUTOOBLINONEI 
SOURCE EBCDIC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT ~~XRE~ ALC NOANSF NOTERN IBM FLAGCI) OUMP 

ISN 0002 

ISN 0003 
IS ... 0004 
ISH OOO~ 
ISN 0006 
ISH 0007 
ISN 0008 

SUBROUTINE MULT IVA. VB. NU. VC) 
C 
C THIS R~UTINE MULTIPLIES TWO VECTORS SJCH THAT VC¥IC , VA¥IC.VB¥IC 
C 

DJ~ENSJON VAIl}. VB(I). YC(1) 
DO 10 1=I.NU 
YCI I) = VA( II • VBI I ) 

10 CONTIHIJE 
RETURN 
EI'IO 

.O~TIONS IN ~~=ECT.NANE(~AIN) NJOPTIMIZE LINECOUNT(60) SIZEINAX) AUTOOBLINO~EI 

.OPTIONS IN EFFECT.SOU~C~ EB:OIC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT NOXRE= ALC NOANSF NOTERM IBM FLAG(I) DUMP 

.STATISTICS· SOURCE STATEMENTS = 7. PROGRAM SIZE = !lULT 

.STATISTICS. NO llAGNOSTICS GE~ERATED 

•••••• END 0= COMPILATIO~ •••••• 56K 8YTES OF CORE NOT USEO 

r . r ( 
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LEVEL 2.3.0 (JUNE 78' 05/360 FORTRAN H EXTENDED ~ATE 80.242/09.40.08 PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EFFECT: NANE(~AIN' NOJ?TIMIZE LINEeOUNTc60t SIZECMAX, AUTOJ3LCNON:' 
SOURCE EBCDIC NOLIST NODECK 08JECT NOMAP NOFORMAT GOSTMT ~OXRE= ALe NOAhSF NOTERN 18N FLAG(I' DUMP 

ISIII 3002 

ISN 300 J 
I Sill 0004 
I Sill 0005 
I Sill 0006 
IS"I 0007 
I Sill 0005 
I Sill 0009 
IS'll 0010 

c 
c 
c 
e 

SJBROUTINE AVRGF (AV. NV. Alii. AVG' 

THIS ROUTINE COMPUTES THE AVERAGE OF THE VALUES IN ARRAY AV 
ilVER .AIII. 

:JI'4E"ISIOIII AV(l' 
.AVG = 0.0 
DO 10 I =1. "'V 
AV~ = Avel' + AVG 

10 CONTI NJE 
AV~ = AVG / AN 
RF.TURN 
EN) 

.OPTIO"lS 1111 :FFECT.NANE(~AIN' NOOPTIMIZE LJNECOUNT(601 SIZECMAXI AUTODBL(NONE' 

.OPTIONS IN EFFECT.SOURCE EBCDIC NOLlsr NODECK 08JECT NOMAP NOFORMAT GOSTMT ~OXRE= ALC NOANSF NOTERM IBM FLAG(I) DUMP 

SOURCE STATEMENTS = 9. PROGRAM SIZE = 350. SUBPROGRAM NAME = A IIRGE 

.STATISTICS. NO DIAGNOSTICS GENERATED 

•••••• END OF COMPILATION •••••• 56~ 3YTES OF CORE hOT USE) 

1 
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LEVEL 2.3.0 (JUNE 161 OS/360 FORTRAN H EXTENDED PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS IN EF~ECT: NAME(~4JN) NOOPTINIZE LtNECOUNT(60. SIZE(MAX, AUTODBLINON:) 
SOURCE eac.,lc IIIOLI ST "IOOECK OBJECT NOMAPNOFORMAT GOSTMT NOXREF ALe NaANSF NOTER'" 18'4 FLAG( I) DUNP 

IS,. 0002 

IS"I 0003 
IS"'I 000. 
15"1 0005 
IS ... 0006 
lSI'!. 0001 
IS,", 0008 
ISN 0009 
ISN 0010 

sua~oUTINE DIFF (Dt. NO. 02) 
C 
C frllS RaUTINE TAKES SUCCESSIVE DIFFERENCES OF THE VALUES IN 
C "RRAY ()l 

C 
OINe ... SIaN 01111. 02111 
02(tl = Ottl1 
:)0 10 1=2.NO 
.J = 1-1 
02(11 = 01(1) - DttJ) 

10 COMTt,",UE 
RErURN 
EN) 

.0PTlaNS IN EFFEcr_NAMEI'4AIIIII NOOPTIMIZE LINECOUNT(60) SIZEI'4AXI AUTODBL(NONEI 

.OPTIONS IN EFFECT-SOURCE EBCDIC NOLIST NOOECK OBJECT NOMAP NDFDRMAT GOSTMT NOXR:= ALC NOANSF NOTERM 19M FLAG'f) DUMP 

SOURCE STATEMENTS = 9. PROGRAM SIZE = DIFF 

.STATISTICS. NO DIAGNOSTICS GENERATED 

•••••• EN~ OF COMPILATION •••••• 56K BYTES OF CORE NOT VS~O 

r . ( . ( [ 
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LEVEL Z.3.~ (JUNE 18) OS/360 FORtRAN H EXTENDED PAGE 

REaUESTED OPTIONS: EBCDIC 

OPTIONS IN EF~ECT: NAMEI44IN) NDOprIN!ZE LINECDUNT(60) SIZE(~AX) AVTODSL(NONEI 
SOURCE EBCDIC NOLIST HOOECK 08JECT NOMAp NOFORMAf GOSTMT NOKAEF ALC NOA~SF NOTERM ISM FLAGtll DUMP 

IS"I OOOl! 

IS!'! OOO,) 
15"1 0004 
15"1 0005 
15"1 0006 
ISN 0001 
ISt4 0008 
15"1 0009 

C 
C 
C 

SUBROUTINE SUN (51. "IS. 521 

THIS ROUTINE COMPUTES THE SUM OF THE VALUES IN ARRAY 51 

O .... ENSION SlCl1 
52 = o.~ 
00 to l=t,NS 
S2 .. S2 + 51« I ) 

10 CONTINUE 
RETURN 
E'I:> 

.00 110"15 IN :FFECT.NAME(~AIN) NOQPTI~IZE LtNECQUNr(60) SIZE(~AXI AUTOD8L(NONEI 

.01"110"15 IN EFFECT*SOURC: EBCDIC NDLIST NOOECK OBJECT NOMAP NOFOR~AT GOSTMT NOXREF ALC NOA~SF NorERM IO~ FL4G(11 DUNP 

SOURCE Sf4rE"'E~rs = 6. PROGRAM SIZE: ~?2. SUap~OGRA14 NA"'E SU14 

.STATISTICS_ ~D OIAGNOSTICS GENERATED 

•••••• END o~ CO"'P'LATIO~ •••••• 56K 3yrES OF CORE NOT US~O 

1 1 
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LEVE_ 2.3.0 (JUNE 76) 051360 FORTR~N H EXTENDED D~TE 60.242/09.40.12 PAGE 

REQUESTED OPTIONS: EBC31C 

OPTIONS IN EF~ECT: N~MEtM'IN} NO~PTIMIZE LINEeOuNTt&O) SIZEI~AX) 'UTODaL{NON~) 

SOURe! EBCDIC NOLIST NOOECK OBJECT NOMAP ~OFORM~T GOSTMT NOXRE= ALe NOANSF NOTERM 19M FLAG«1) DUMP 

ISN 0002 
IS .. 0003 
ISN ')00. 
IS),! 0005 
U'" 'lClCl6 
ISN ClG07 

Su9ROUTlNE ZERO IA.",) 
(U .. ENSION AI N) 
all I (I 1= I.N 

to AUI = o. 
RETUR", 
E'f:> 

*OPTIONS IN !FFECT.NAMECMAIN) "'OOPTIMIZE LINECOUNTI6GJ SllFtMAXI AUTO~BLINONE) 

.OPTIONS IN EFFECT*SOUR~! EBCOIC NOLIST NOOECK OBJECT NOMAP NOFORMAT GOSTMT ~OXREF ALC NOA~SF NOTERM IBM FLAG'I) DUMP 

SOURCE STATEME'fTS = 6. PROGRAM SIZE ~ ZERO 

.STATISTICS. NO OIAGNOSTICS GENERATED 

* •• * •• END O~ COMPILATIO'f •••••• 56K 3VTES OF CORE NCT USED 

f r 
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LEVEL 2.3.0 IJUNE 78' 05/360 FORTRAN H EXTENDED PAGE 

REOU,E SlED OPTJ ONS: EBCI>J C 

OPTIONS IN EFFECT! NA~E(~A[NI NJOPTINIZE LINECOUNT(60) SIZE(~AX' AUTODBLINON!' 
SOURC: EBCDIC NOLtST NODECK OBJECT NOMAP NOFORMAT GOSTNT ~OXREF ALC NOA~SF NOTERN IBM FLAG(I) DUMP 

IS!>! 0002 
C 
C 
C 
C 

IS!>! (100] 
IS>4 0004 
ISH 0006 
[S!'4 0007 
[S!'4 0008 
ISN 0009 
ISN 0010 
[SH 0012 
ISN 0013 
IS .. 0015 
IS>I 0016 
IS .. 0017 
IStf 0019 
[S'I 0020 
ISN 1]022 
[SN (I02l 
151'4 0025 
ISN 0027 
[SN 0026 
IS .. 0029 
ISN 0030 

SUB~OUTINE INTEAP IX. F. N. XR. FA' 
PARABOLIC INTERPOLATION ~LINEAR [F ONLY TWO POINTS GIVEN< FJR 
=R¥XR< GIVEN N VALUES FOA F~X<. 
I~'UT VALUES OF X NUST BE ~ONOTONIC INCREASING OR DECR=ASING. 
EXTRAPOLATION. WHEN HEEDEO. IS PARABOLIC. USE wITH CARE. 
]I~E~SION XIN,. F(N) 
IF IN .GT. 2' GO TO 10 
FI = Fill + IXR-X(I').IF(2)-F(I))/(X(2l-X(I'l 
GO T[) 99 

10 C[)"'TJNUE 
.I B = I 
IF IN .EO. 3) GO TO 30 
R = + 1. 
1= IX(2) .LT. X(D) A = -I. 
00 IS 1=2.1'4 
IX = I 
IF (IXIll - XA).R .GT. 0.) GO TO 20 

,5 Ca"'TlNUE 
20 [F ((2 •• XR - XlIX-I) - X(IX)'.R .LT. 0.) IX 

I B = IX - 1 
1= (IB .LT. l' IB = t 
IF (IB .GT. (N-2)) [B = 1'4-2 

30 FI = PAAAB (XR. XIIBI. FIIB)) 
99 FR " FI 

AErJAN 
END 

IX - 1 

.[)PTI[)HS IN EFFEcr.NAME(MAIN) N[)OPTIMIZE LINECOUNT(60) SIZEI~AX) AUTOOBL!NON~) 

.OPTIONS IN EFFECT.SOURCE EBCD[C NOLIST NOOECK OBJECT NONAP NOF]R~AT GOSTNT ~OXRE= ALC NOA~SF NOlERN 13M FLAG!I) DUMP 

.STAT[ST[CS • SJURCE STATEME",TS = 29. PROGRAM SIZE" 976. SUBPRO~RAN NAME =INTERP 

• Sl_TISTICS. NO OJAGNOSTICS GE .. F.RATED 

•••••• EN] 0= COMPILATI[)~ •••••• 56K BYTES OF CORE ~OT USED 
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LEVE~ Z.3.0 (JUNE 78. 05/360 FORTRAN H EXTENDED DATE 80.242/09.40.15 PAGE 

REQUESTED OPTIONS: EBCDIC 

OPTIONS [1'1 EF~:CT: NAME(~AIN) NDDPTIMIZE LINECQUNT(60) SIZE(MAX) AUTODBL(NONE) 
SOURCE EBCDIC NOLIST NOOECK OBJECT NOMAP HOFORM"T GOSTMT ~OXREF ALC NOANSF NOTERM 13M FLAG{() OUM? 

ISN 0002 
-c 
C 

ISN 0003 
lSI'! 0004 
ISN 000'5 
ISN 0006 
ISN OOOl' 
ISH 0008 
lSN 0009 
151'1 0010 
IS". 0011 
ISN O~12 
IS"I 0013 
IS ... 0014 

FUNCTION PARAB (XR. X. F) 
PAll OF INTERPOLATION PACKAGE. 
PA~ABOLIC FUNCTION VALVE IS FXXR<. GIVEN T~EE VALUES ~lX<. 
DIMENSION X13'. F(3) 
XL • X(2) - Xlt. 
XU = X(3) - XIZI 
~ = XL.XU*'X(3' - XCI)) 
PI XL.IF(3,-F{2)) 
P2 • XU.'F(21-F(1)) 
51 = Pl.XL+P2.XU 
S2 PI - 1>2 
T • XR - X(Z) 
P'~AB =FI21+ (St +S2.T,.T/O 
RETURN 
END 

.OPTIONS IN ~F=ECr.NAME'~A'N) NOOPTIMIZE LINECOVNT(601 SIZEINAX) AUT008L(NONEI 

.OPTI~NS IN EF~ECT.SOURC~ EBCDIC NOLIST NOOEC~ 08~ECT ~OMAP NOFORMAT GOSTMT ~OXRE~ ALC NOANSF NOTERM IB~ FLAG(l. DUMP 

.STAfrSflCS. S~URCE STATEMENTS 13. PROGRAM SIZE 528. SUBPQOGRAM NAME PARA8 

'.STATISTICS. NO OIAGNOSTICS GENERATED 

•••••• END OF COMPILATIO~ •••••• 56K ~YTES OF CORE ~OT USED 

.STATISTICS. I ~IAG~OSTICS THIS STEP. HIGHEST SEVERITY C~OE IS 4 
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AUsr[~ ~ESEARCH ENGINEERS INC 

NULOAO - WEIGHT EFFECTS l~ PAVEME~T ~ERFO~MANCE 
VERSION 1.0 - OCTOBER 191~ 

RUN PARAI4ETERS 20 0 2.00 6.00 
SYSTEIt TITLE 0 a 0.0 0.0 
SA~PLE SOL~TIO~ USING HYPOTHeTICAL STATE DATA 
-THIS RUN INTE~D FOR ILLUSTRATIVE PURPOSES ONLY 
INTERSTATE SYSTEM. RIGID AND FL~XIBLE. 
FLEXIBLE 0 a 12.00 5.50 
tNTFL~ A INTERSTATE SYSTEM FLEXIBLE SECTION *A* 
ACP 6.00 ••• 0 AfB •• 00.340 AGS 6.00.110 
AGE DISTRIBUTION 25 I 0.0 0.0 

107.0 87.0 110.3 118.0 118.0 87.0 
10.0 
287.0e) 
It4.00 
63.00 
36.00 
3.00 
3.00 
3.0e) 
3.00 

"'ERFOR"IANCE 
.4.00 

MO!)EL .. 4INT 
1.45 

10.30 
OVERLAY 

95.00 
OLD SEC1"I0IIIS 
:JOT PUT 
fRUCK TVPE 
20 3A 

17.0 13.0 
270.00 
102.30 
59.00 

10.0 
!S •• OO 
9'.1)0 
55.00 

3.00 3.00 
3.00 3.30 
3.00 3.00 

11.50 

0.06 
0.0 

7.00 

a 0 
16.00 

I 0 
9.40 
0.0 

2 3 
5.00 

I 0 
3 0 
• 0 

7.0 
251.00 

89.00 
51.00 

l.OO 
3.00 
3.00 

4.20 

0.0 

0.20 
0.0 

25.00 
1500.00 

0.0 
0.0 

3-S2 2-S1-2 
I 000 a I 0 a o ZOO 400 0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 ?O 

I 3.15 
2 3.81 
3 ,3.92 
4 3.96 
5 4.04 
6 4.10 
7 4.1. 
8 4.21 
9 4.25 

10 4.31 
t I '1.35 
12 4.4' 
13 4.45 
14 4.48 
15 4.52 
16 4.58 
17 4.61 
18 4.67 
19 4.69 
20 4.13 

L04!) LIMITS 
80.'1') 

120.00 

0.93 12.43 
0.93 12.51 
0.93 12.60 
0.92 12.68 
0.92 tZ.TT 
0.92 12.75 
0.92 12.83 
0.91 12.81 
0.91 IZ.89 
0.91 12.87 
0.91 12.86 
0.91) 12.85 
0.90 12.83 
0.90 12.81 
0.90 12.79 
0.69 12.77 
0.89 Ii!:. 76 
0.69 12.74 
0.69 12.72 
0.8S 12.70 

18.'10 
20.00 

0.57 
'.57 
0.57 
0.'57 
0.57 
0.57 
'),57 
0.57 
C).51 
0.58 
0.58 
0.58 
0.56 
'.58 
0.58 
0.58 
0.58 
'.58 
0.58 
0.58 
1 o 

32.00 
34.00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
'.0 
0.0 
0.0 
'.0 
0.0 

56.CO 
5'1.00 

2.0 
182.(1) 
83.(1) 
48.00 

3.(1) 
3.00 
3.00 

2.50 

0.0 

20.00 
0.0 

0.35 
10.00 
0.0 
0.0 

0.0 
0.0 
0.0, 
0.0 
0.0 
0.0 
0.0 
0.0 
'),0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
'l.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.::1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

( r 

0.0 
0.0 

2.00 

0.00.0 
0.0 

r 

0.0 
0.0 

0.0 

0.0 

r 

78.0 65.0 80.0 50.0 
2.0 

13'.00 
67.00 
39.00 

3.0 
159.00 
17.00 
45.00 

3.00 
3.00 
3.00 

3.0 2.0 
146.00 
72.00 
'2.00 

3.00 3.00 
3.00 3.00 
3.00 3.00 

0.0 
0.0 

0.0 

0.0 
48.0 

4 • .20 0.0 0.0 

0.0 

0.04 7 
0.0 

0.0 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
.l.0 

0.0 
0.0 
0.0 

0.0 ,.0 
?o ,.0 
0.0 
0.0 
0.0 
0.0 
').0 
0.0 
0.0 
'l.o 
0.0 
0.0 
0.0 
0.0 
0.';'-

(l.O 
(hO 

0.0 
a.o 

11.66 
11.82 
18.01 
18.t 3 
18.30 
18.34, 
16.46 
18.39 
18.62 
1<1.67 
UI. 70 
16.74 
19.76 
18.77 
18.19 
la.'ll! 
18.85 
18.89 
16.89 
18.90 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 

r r r f r ( 

"AGE 

28.0 t 7. a 22.0 1 7.~ 



1 1 1 1 J 1 1 J 

13. 13. 12. 8. 

0- 16. t iii. 16. 16. 
0.0 G.O 0.50 0.75 

i SINGLE AXLES 13 0 0.0 0.0 0.0 0.0 0.0 
3. 12. O. O. O. 
7. 169. 5. O. 31. 
8. 29. 7. O. 13. 

12. 50. 19. O. 89. 
• 6. 25 • 2. O. 62. 
18. 9. 2. O. 9. 
19. O. O. O. 2. 
20. O. O. O. I. 
22. O. O. O. t. 
2 •• O. O. O. 1. 
26. O. O. o. O. 
30. O. O. O. O. 
35. O. O. o. O. 

TANi)E .. AXLES l!> 0 •• 00 G.O 0.0 0.0 0.0 
6. O. O. 69. G. 

tz. O. 18. 249. O. 
18. O. 6. 110. O. 
2 •• O. 3. 160. O. 
30. O. 2. 148. O. 
32. O. O. 22. O. 
33. O. 2. 6. O. 
34. O. 1. 3. O. 
36. O. I. 4. O. 
38. O. 2. J. O. 
40. O. O. 3. O. 
• 2. O • O. I. O. 
44. O. O. O. O. 
46. O. O. O. O. 

-' 50. O. O. o. O. 
0 55. O. O. O. O. 
W GVII 23 0 8.00 0.0 0.0 'hO 0.0 

10. 125. O. O. o. , .. 110. I • O. O. 
20. .32. 13. 4. O. 
22. 28. 5. I!;. O. 
24. 15. 1. 46. O. 
26. 14. 2. 39. I. 
28. 5. 3. 23. I • 
30. 7. O. 16. 0, 
32. 2. 2. 15. 2. 
3 •• I. O. 8. O. 
"16. 2. 2. 12. 1. 
38. O. I. 10. O. 
40. 1. 2. 6. 2. 
45. O. 1. 12. 1 • 
50. O. 3. 27. 2. 
55. O. I. 33. 5. 
60. O. O. 58. 10. 
"'5. O. O. 34. 6. 
70. O. O. 22. 4. 
72. O. O. o. O. 
75. O. O. I • O. 
8(). O. O. 5. O. 
85. O. O. , . O. 

EMPTY 13 0 4.00 o.!) 0.0 0.0 'l.0 
6. , .. O. O. G. 
'I. 7f'\. o. O. '). 
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EXECVl'E 

f , 

10. 
12 • 
14. 
16. 
18. 
20. 
25. 
30. 
35. 
40. 
45. 

( 

143. 4. 
107. 10. 
15. 26. 
SO. 47. 
9. 35. 
7. I". •• 23 • 
O. 6. 
O. O. 
O. O. 
O. O. 

0 

f r r. r ( r f. r r r r 

o. O. 
O. O. 
O. O. 
2. O. 

". O. 
19. O. 

290. 3. 
262. 10. 
120. ". 
24. O. 
4. 2. 
0 0.0 0.0 0.0 0.0 0.0 
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AUSTI~ ~ESE'~CH E~~INEERS INC 

NULJ'~ - WEI~HT EFFECTS Q~ PAVENE~T PERFORMANCE 
VERSION 1.0 - OCT03ER 1978 

SAMPL~ SOLUTION USING HYPOTHETICAL STATE OATA 
-THIS RUN INTE~OEO FOR I~LUSTRATIVE PURPOSES ONLY 
I~TERSTATE SYSTEN. RIGID AND FLEXIBLE. 

I NTFLX A INTERSTATE SYSTEN F_EXIBLE SECTION .A. 

RUN PIIRIINETERS 

1 

LENGTH OF ANALYSIS PERIOD --------------------------
ANNUAL GROWTH RIITE OF 18 KIP EAL ------------------
ANNUAL INTEREST ~ATE FOR PRESENT WORTH CALCULATIONS 

Nu~aER OF 18-KIP ESAL UNJ~~ PROPOSED REGULATIONS 
OERIVE~ FRD~ 18-KIP ESAL U~DER PRESENT ~EGULATIONS 
AND THE ASSUMPTIO~ OF EaUAL PAYLOAD 

FLEXIBLE STRUCTURE 

NUNBER OF LAYERS ----------
LANE WI~TH ----------------
DESIGN SOIL SUPoOqT -------
REGIO~AL FACTOR ------------

"ATERIALS 

THICI(NESS STRUCTURAL 

3 
12.00 FEET 
5.50 
2.00 

MATERIAL LAYER 
NU~!3ER lUN.< COEFFICIENT COOE 

------ ---------- -----
6.00 0.440 ACP 
4.00 0.340 ATB 

ASPHALT 
ASPHALT 

1 J 

20 YEARS 
2.00 0ERCE~T'YEAR 
6.00 PERCE~T'YEIIR 

SURF ACE 
BASE 2 

:3 6.00 0.110 AGS AGGI'IEGATE SUBBASE 

'ERFORNANCE 

~Sl INITJA~ CONST'~T --------------------------------------------------
TER~I~AL PSI ----------------------------------------------------------
~Sl 4FT=A OVERLAY ------------------------------------------------------
AVERIIGE AGE AT TERNINAL PSI FOR EXISTING OESIGN -----------------------
AVE~AGE AGE OF PAVE~ENT W~EN 25 PERCE~T OF MILEAGE IS ALREADY OVE~LAIO -
AVERAGE AGE OF PAVENENT WHEN 75 PE~CENT OF NILEAGE IS ALREADY OVERLAI~ -

aVEqLA~ DESIGN _I=e ----------------.-----------------------------------

1 1 J 1 

"AGE 2 

4.20 
2.50 
4.20 

14.00 YEARS 
11.50 YEARS 
16.00 YEARS 
20.00 YE4RS 
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AVSTI~ RESEARCH ENGINEERS INC 

~ULOAa - WEIGHT EFFECTS 3~ PAVEME~T ~ERFORMANCE 
VERSIO~ 1.0 - OCT08ER 1978 

AGE ~ISTRI8UTION 

LOSS RATE FACTOR FOR ~ILEAGE t~ POTTS - 1.40 

LA".E L3SS LANE 
AGE "IlLES VALU: RATE AGe MILES 

1 107.0 287. 3.00 I I 48.0 
2. 87.0 270. 3.00 12 2S.0 
3 110.0 264. 3.00 II 17.0 
4 118.0 251. 3.00 14 22.0 
5 118.3 182. 3.00 15 17.0 
6 87.0 159. 3.00 16 10.0 
7 78.0 146. 3.00 17 17.0 
8 65.0 134. 3.00 18 13.0 
9 80.0 114. 3.00 19 10.0 

IQ 50.0 102. 3.00 20 7.0 

VALUE IN THOUSA'4DS OF DOLLARS 

LOSS !'lATE IN PE~CENT PER YEAR 

OlfE!'lLAY --
'"ERCENT OF PAVED SHOULDERS ----------- 95.00 
AVERAG" ,"AVED SHOIILDER WIDTHAANE --- 7.00 
AVERAGE GRANULAR SHOULDER WIDTH/LANE - 5.00 
UNIT COsT OF ACP - .. ~ -.. __ .. ----- 25.00 
UNIT COST OF GRANULAR ---------------- 0.35 

"'JOEL ",AI .. TENANCE 

UNIT COSTS OF MAINTENANCE 

( 

LOSS 
VALUE R4Te 

94. 3.00 
8'1. 3.00 
A3. 3.00 
77. 3.00 
72. l.OO 
67. 3.00 
63. 3.00 
59. 3.00 
55. 3.00 
51. 3.00 

PERCENT 
FEET 
FEET 
$/CY 
$/SYI'IN. 

FLE~laLE CRACK BASE AND CONCRETE CONCRETE CONCRETE JOINT 
"4TCHING SE4LING iJRF4CE REPAIR PATCHING BLOWUPS MUDJACKING SEALING 
~$/SY< XS/FT< ~S'CY< ~$/SY< ~$/AVG< XS/AVG< XS/FT< 

Jal~T SPACING ----.... ----~---------- 20.00 FEET 
FR~CTlON OF JOtNTS SEA~ED F4CH YEAR ~ 

TIME BEFORE FIRST JOINT SEAL --~-----
;).0. 

r YE4RS 

( r ( { r f r 

PAGE 3 

LANE LOSS 
4GE. MILES VALUE R4TE 

21 2.0 48. 3.00 
22 3.0 45. 3.00 
23 3.0 42. 3.00 
24 z.o 39. 3.00 
25 2.0 3b. 3.00 



1 1 J 1 

-? 4USfiN I'IESE41'1CH ENG I NEERS INC PAGE 4 

1 NULOAO - WEIGHt EFFECTS ON PAVE~ENT PERFORMANCE 
VERSION 1.0 - OCTO:JER 1918 

IoIAINTENANCE COSTS PER LANE-MILE PER YEAR 

------- --- -----
YEAR FLEXIBLE RIGID CCMPOSITE 

------ -------

I 0.73 0.26 0.71 
2 1.72 0.58 1.67 
3 4.07 1.29 3.95 
4 9.60 2.86 9.33 
5 22.55 6.30 21.93 
6 52.46 13.72 51.01 
7 119.19 29.13 115.90 
8 257.58 84.17 250.47 
9 505.34 133.91 491.38 

10 851.00 200.44 821.50 
11 1196. f>6 266.97 1163.62 
12 ,444.42 316.72 1404.53 
13 1582.81 346.42 1'539.10 ..... 14 1649.54 361.83 1603.99 

a 1<; 1679.45 36~.25 1633.07 
"'-J 16 1692.40 372.69 1645.67 

17 1697.93 374.25 16!1.05 
18 1700.29 374.96 1653.33 
19 1701.27 375.28 1654.29 
20 1701.69 375.43 1654.70 
21 1701.87 375.49 1654.87 
22 1701.95 375.52 le!!4.95 
23 1701.98 375.5] l{OS4.98 
24 1701.99 375.54 1654.99 
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AUSTl~ RESEARCH ENGI~EER5 INC 

~ULDA~ - WEIGHT EFFECTS ~N PAVE~ENT PERFORMANCE 
VERSION 1.0 - OCT03ER 1918 

OLD SEC TI 01015 ---

« 

MAINTENANCE COST 'OOLLARS'LANE MILE/YEA~( FOR PAVEMENTS OLDER THAN TERMIN~L SER~lC!4alLITY ____________ ._.-~_" __ • ________ ._. ________ _ 

PERCENT OF TOTAL LANE MILES IN POTTS AT 
BEGINNING OF ANALYSIS PERIOD 'CALC~LATEO< _____________ • 
END OF ANALYSIS PERIOO XINPUT TARGET VALUE< _________ _ 

PERCENT OF TOTAL LANE MILES ~EVER OVERLAIO __________________ _ 

f 

109.84 
to.OO 

0.0 

f (. ( l r f .r ( 

"AGE 5 
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AUSTIN RESEARCH ENGINE:RS INC 

NULOAO - wEIGHT EFFeCTS ON PAVEMENT PERFOR~ANCE 
VERSION 1.0 - OCTOBER 1978 

''lUCK TYPES PR!!:SEI'H 

TYPE 20 3A 3-S2 2-S1-2 

AXLE CODE 1000 '0100 0200 4000 

YEAR PERCENT OF ALL VEHICLES 

3.75 0.113 .2.43 0.57 
2 3.81 0.93 12.51 0.57 
] 3.92 0.93 12.60 (lo57 
4 3.96 0.92 12.68 0.57 
5 4.04 0.92 12.77 0.57 
I> 4.10 0.92 12.75 0.57 
7 4.a4 0.92 l2.83 0.57 
S 4.21 0.91 12.81 0.57 
9 4.25 O.ill 12.69 0.57 

10 4.31 0.91 12.87 0.58 
11 4.35 0.91 12.86 0.58 
12 4.4, 0.110 12.85 0.58 
1] 4.45 0.90 12.83 0.58 
14 4.48 0.90 12.61 0.58 
15 4.52 0.90 12.79 0.58 
l6 4.58 0.89 12.77 0.58 
17 4.63 0.89 12.76 0.58 
13 4.61 0.89 12.1" 0.58 
19 4.69 0.89 12.72 0.58 
2J 4.73 0.88 12.70 0.58 

I 1 , 1 1 t 1 

PAGE 6 

TOTAL 

17.68 
17.82 
18.01 
18.13 
18.30 
18.34 
1Ilo46 
18.39 
18.62 
IEh67 
18.70 
18.74 
18.76 
18.17 
18.79 
18.82 
18.85 
IIhS9 
18.89 
18.90 
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'USTI~ RESEA~CH ENGINEERS INC 

NULlAD .. WEIGHT EFFECTS ON PAVE~ENT PERFOR~ANCE 
VERSfDN 1.0 - OCT03ER 1918 

LO",D LPUrS 

PRESENT GROSS VEHICLE WEIGHT LIMIT -
gRESENT SINGLE AXLE WEIGHT LIMIT 
PRESENT TAN~EM AXLE W~IGHT LIMIT --
pqESENr TRIPLE ",XLE WEIGHT LIMIT --
FVTUqE 4ROSS YE~IC~E WEIGHT LIMIT -
FUTURE SINGLE AXLE WEIGHT LIMIT 
FUTURE TANDEM ",XLE WEIGHT LIMIT 
FUTURE TRIPLE AXLE WEIGHT LIMIT 

PRESENT FUTURE 
STEE'U"IG AXLE STEERING AXLE 

TRUCK WEIGln' WEIGHT 
TYPE "KIPS< ""'I PS< ----_ .. _----- _ .. _------

21) 13.000 16.000 
JA 13.000 16.000 
3-$2 12.000 16.000 
2-S1-2 8.000 16.000 

80. 
18. 
32. 
56. 

120. 
20. 
34. 
58. 

f r { 

KIPS 
KIPS 
KIPS 
KIPS 
KIPS 
KIPS 
KIPS 
KIPS 

PERCENT INCREASE 
IN E"PTY WEIGHT 

"KIPS< 

0.0 
0.0 
0.50 
0.75 

I I, ( r .r r 

PAGE 7 
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'"' Y ~USTIN RESE~RC~ ENGINEERS INC 
PAGE a 

t NUl.O~O w WElGHT EF:ECTS ON PAVE~ENT PERFOR .. ANCE 
VERSION 1.0 - OCT03ER 1976 

SINGLE A)(LE LO_OS 

NU"18ER OF LOAO fNTE~VALS . 13 

LOAf) NU~8ER OF AKLE5 WEIGHED 
tNTERVAL 

T'I'PE TYPE TYPE TVPE 
20 3A 3-S2 2-51-2 

0.0 3.000 12. o. 0. 0. 
J.JOO 7.000 169. 5. O. 37. 
7.000 8.000 29. 7. O. 13. a.ooo 12.000 50. 19. o. 69. 

12.000 16.000 2'5. 2. O. 62. 
16.000 18.000 9. 2. O. 9. 
18.000 18.500 O. O. O. 2. 
lIhSc)O 20.000 O. O. O. I. 
20.000 22.000 O. O. O. 1. 
22.1)00 2_.000 O. O. O. I. 
24.000 26.000 O. O. O. O. ....... 26.000 30.000 0. O. o. O • ....... 30.000 35.000 O. O. O. O • ....... 

• 
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v- AUSTJ~ RESEARCH ENGINEERS INC PAGE 9 

t ~ULQAD - WEIGHT EF=ECrS 3N PAVEMENT PERFORMANCE 
VERSION 1.0 - OCTOBER 1978 

T"NOEM "XLE LOADS ---- ----
NUIoI",eR·QF LOAD INTERVALS - 16 

LOAD NU14BER OF AXLES WEIGHEO 
INTERVAL 

TYPE TYPE TYPE TYPE 
20 3A 3-S2 2-51-2 

4.000 6.000 O. O. 68. O. 
6.000 12.000 O. lB. 249. O. 

12.000 IS.000 O. 6. 110. O. 
IS.0'0 24.000 O. 3. 160. O. 
24.0<)0 30.000 O. 2. 1.8. O. 
30.000 32.000 O. O. 22. O. 
32.000 32.500 O. 2. 6. O. 
32.500 34.000 O. 1 • 3. O. 
3 •• 000 36.000 O. I. •• O. 
36.000 38.000 O. 2. I. O. 
38.000 40.000 O. O. 3. O. 
40.000 42.000 O. O. 1. O. 
• 2.000 44.000. O • O. o. O • .... 4 •• 000 • 6.000 O. O • O. o. ..... 

N .6.000 50.000 O. O. O. O. 
50.000 55.000 O. O. O. O. 
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v- A~S'lN RESEARCH EN~INEERS INC 
PAGE 10 

1 NUl-aA;) - WEIGHT EFFECTS ON PAVEMENT PERf'OlHIAN<:E 
VERSI()N t.o - OCT03ER 1978 

GROSS VEHIC'-E WEIGHT ------ ... _- --
NV"'SER OF UIAD INTERVALS - 23 

LOAD N~'4BER OF VEHICLES WEIGHED 
INTERVAL.. 

TYPE TYPE TYPE TYPE 
20 3A 3-52 2-51-2 

6.(100 10.000 125. O. O. O. 
11).000 13.500 110. 1. O. O. 
t3.5()0 2').000 132. 13. •• O. , 
20.000 22.000 28. 5. 16. O. 
22.000 2 •• 000 15. I • 46. O. 
2 •• 000 21>.000 t •• 2. 39. 1 • 
26,"00 28.000 5. 3. 23. 1 • 
28.000 30.0GO 1. O. 16. O. 
30.000 32.00() 2. 2. 15. 2. 
32.000 34.000 I. O. 8. O. 
34.000 36.000 2. 2. 12. I • 
36.<:100 -'8.000 O. I. 10. O. ..... 36.000 4a.OGO I. 2. 6 • 2. ..... 40.000 .. 5.000 O. I. 12 • I • W 45.000 50.000 O. 3. 27. 2. 
50 • .')00 55.000 O. I. 33. 5. 
55.COO 60.000 O. O. 58. 10. 
60.000 65.000 O. O. J4. 6. 
65.000 10 • .000 O. O. 22. 4. 
7().000 72.000 O. O. O. O. 
12.QOO 75.00Q O. O. 1. O. 
75.000 80.000 O. O. 5. O. 
60.000 R5.000 O. O. I. O. 
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I y- AUSTIN RESEAItCH ENGJIoIEERS INC PAGE 11 

r NULJAO - WEIGHT "F;::ECTS aN PAVEM!::NT ;>ERFORMANCE 
VERSION 1.0 - OCTOElER 1978 

E"prv VEHICLE WEIGHT ---- .......... -----
NUMBER OF LOAD INTERVALS - 13 

LOAD NUMBER OF VEHICLES WEIGHE!) 
• "ITERVA" 

TYPE TYPE TYPE TYPE 
20 30\ 3-S2 2-51-2 

4.0ao 6.000 14. O. O. O. 
6.G.,O 8.000 18. O. G. o. 
8.000 ... 10.000 143. 4. O. O • 

10.()OO 12.0GO 1)7. 10. O. O. 
12.000 14.000 75. 26. O. O. 
14.00G Ie •• ooo 50. 47. 2. o. 
16.000 114.000 9. 35. 4. O. 
113.010 20.000 7. 14. 19. I). 

20.000 25.000 4. 23. 290. 3. 
25.000 30.000 O. 6. 262. 10. 
30.000 35.000 O. O. 120. 4. 
35.000 40.000 O. o. 24. O. 
40.000 45.000 O. O. 4. 2. 

-' 
-' 
.f:=o 
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1 NULO .. O .. WElGol-iT EF=ECTS ON PAVEIiIENT PERFOR ... ANCE 
VERSIO~ 1.0 - OCTO:3ER 1978 

I'ITFLX A INTERSTATE SYSTEM FLEKIBLE SECTION .A. 
CUl4lJLATIYE SHIFTED AKLE OISTRI8UTIO~S %1101 2-KIP INTERVAc.S< FOR EACH TRUCK 

TRUCK TYPE 2D 

END OF UNSHIFTED FINAL 
WEIGHT PE~:::NT PERCENT PERCENT PERCENT PERCENT PERC,,~f 
I~TERYAL WEIGHE:> WEIGHED SINGLE TANDEM TRlDEI4 STEE~ING 
"KJPS( G~OSS GROSS AXLES AKLES AXLES AXLES 

2.000 0.0 0.0 4.31 0.0 O.~ 0.:> 
4.000 0.0 0.0 17.48 0.0 0.0 0.:> 
6.000 0.0 0.0 41.79 0.0 0.0 0.0 
8.000 l.O 0.0 63.79 0.0 /).0 0.0 

10.000 28.28 21.35 76.08 0.0 0.0 0.0 
12.000 42.50 37.58 83.37 0.0 0.0 0.0 
14.000 55.46 49.47 89.01 0.0 0.0 0.:> 
16.000 1'>4.65 59.21 92.85 0.0 0.0 0.0 
18.000 7].84 67.08 95.89 0.0 0.0 0.0 
20.000 83.03 74.83 98.17 0.0 0.0 0.:> 
22.000 8~.37 82.46 100.00 0.0 0.0 0.' 
24.000 92.76 87.81 0.0 0.0 0.0 0.) -' 26.000 95.93 91.27 0.0 0.0 0.0 0.0 -' 

U'1 28.000 ;J7.06 93.69 0.0 0.0 0.0 0.0 
30.000 98.64 96.09 0.0 0.0 0.0 ?J 
32.000 99.09 9~.9E 0.0 0.0 0.0 0.0 
34.000 99.32 98.1. 0.0 0.0 1).0 0.0 
36.000 99.77 98.87 0.0 0.0 0.0 0.0 
38.000 ~~.77 99.18 0.0 0.0 1),0 0.0 
40.000 100.00 99.42 0.0 0.0 ".0 0.) 
.2.UOO 100.00 99.77 0.0 0.0 0.0 0.0 
••• 000 100.00 99.77 0.0 0.0 0.0 0.0 
46.000 100.00 99.96 0.0 0.0 0.0 0.0 
48.000 0.0 100.00 0.0 /).0 0.'1 0.0 
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y- AUSTIf'oI RESEARCH Ef'oIGINEERS IN:: PAGE 13 

t NULc)A!) • WEIGHT EF=ECTS ;)N PAVEMENT PERFORIoIANCE 
VERSIO"l 1.0 - OCTOSER 1978 

( ... TFLX A ''''TERST''T:' SYSTEIoI FLEXIBLE SECTION 4"4 

CUMULATIVE SHIFTED AeLE DISTRIBUTIONS lHN 2-1<J P INTERV"LS< FOR EACH TRUC< 

TRUCK TYPE 3'" 

END !)F UtoISH1FTED FIN"'L 
WEIGHr PE~CENr PERCENT PERce ... , PERC::NT PERCENT PERC::>lT 

INTERVAL WEIGHED WEIGHED StNGJ..E T ...... OEIoI TRloeN STEERING 
"I<:IPS< GROSS GROSS AXLES AXLES AXLES ... XLES> 

2.000 0.0 0.0 0.0 1.48 0.0 0.0 
4.000 0.0 0.0 0.0 2.97 0.0 0.:1 
6.000 0.0 0.0 0.0 4.45 0.0 0.0 
~.ooo 0.0 0.0 0.0 , •• 55 0.0 0.0 

10.000 :J.O 0.0 0.0 30.'3 0.0 0.0 
12.000 1.54 1.28 0.0 45.63 0.0 ".) 
14.000 5.41 4.51 0.0 5 •• 93 0.0 0.0 
16.000 150.22 12.97 0.0 60.11 0.0 0.0 
US-OOO 21.03 2.2.95 0.0 65.17 0.') (lol) 

...... 20.000 ]7.84 ]2.8'" 0.0 69.17 0.0 0.0 ...... 22.000 51.35 43.89 0.0 72.00 0.0 0.0 
0'1 2'hOOO 54.05 52.29 0.0 74.54 0.0 0.0 

2.6.000 59.4>6 5S.36 0.0 76.60 0.0 0.0 
28.000 6'.57 60.SI 0.0 78.56 0.0 0.0 
30.000 67.57 61.57 0.0 80.43 0.0 0.') 
32.000 12..97 61.57 o.\) 82.02 0.0 0.0 
34.000 7'!.97 71.60 0.0 63.61 o.G 0.0 
36.000 76.38 72.97 0.0 85.80 0.0 0.0 
36.000 8l.08 75.46 O.G 91.08 0.0 0.0 
40.000 86 •• 9 1'9.21 (l.O 94.52 0.0 0.0 
42.000 87.57 81.88 (l.O 97.73 0.0 0.0 
••• 000 88.65 116.4>0 0.0 100.00 0.0 0.0 
4>6.000 9).SI 81.36 O.D 0.0 0.0 0.:1 
.".000 94.05> 88.25 (l.0 0.0 0.0 0.0 
50.000 97.30 119.73 1).0 0.0 '0.0 0.0 
52.000 99.38 92.11 a.o 0.0 0.0 0.0 
5 •• 000 99.46 95.03 0.0 0.0 1.0 0.0 
56.000 t03.00 97.51 0.0 0.0 0.0 ".0 ',; 
58.000 0.0 98.4>9 0.0 0.0 O.? 0.:> 
60.000 0.0 99."6 0.0 0.0 0.') 0.0 
6l!.OOO 0.0 99.95 0.0 0.0 0.0 0.0 
64>.000 ~). 0 11)0.01) 0.' 1.0 <).0 0.0 
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AUSTIN ~ESEARCH EN~INEERS INC 

NVLOAO - ~EIGHT EFFECTS 3N P4VE~ENT PERFORMANCE 
VERSION 1.0 - OCTO~ER 1978 

J 

[NTFLX 4 INTEqSTATE SYSTEM FLEXIBLE SECTION *4* 

) 1 

C~MULATIV~ SHI=rED A(LE ~lSTR18UTIONS lIN 2-I<IP INTERVALS< FOR EACH TRUC( 

TRUCK rvPE 3-52 

E/IIO OF 
WEIGHT 

INTERVAL 
lCKIPS< 

2.000 
4 .000 
6.000 
9.000 

10.000 
12.000 
14.000 
16.000 
l!hOOO 
20.000 
22.01U 
24.000 
26.000 
2S.00e» 
30.000 
32.000 
34.000 
36.000 
3!'1.000 
40.000 
.l.OOO 
.4.000 
46.000 
.!loOOO 
51"000 
52.000 
5 •• 000 
56.000 
56.000 
60.000 
62.00':) 
6 •• 000 
66.000 
66.000 
70.000 
72.000 
74.000 
76.000 
1',1.000 
8(1.')00 

U/IISHIFTEO 
PEill C::NT 
WEIGHED 

GROSS 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.08 
0.40 
0.71 
1.03 
5.15 

17.01 
27.06 
32.99 
37.11 
.0.96 
4-3.04-
4S.13 
46.71 
5).26 
51.4-9 
52.73 
St.7. 
57.53 
S~"31 
63.71 
'61.11 
71.!t0 
71.76 
83.76 
87.27 
90.77 
9).66 
95.93 
'19.20 
96.20 
9i.37 
98.71 
99.23 
99.74 

FINAL 
PERCENT 
WEIGHED 

GROSS 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.07 
0.34 
0.65 
0.95 
3.85 

12.57 
22.66 
30.00 
34.73 
38 •• 6 
41.53 
43.60 
46.37 
48.71 
50.11 
51.25 
52.36 
53.91 
56.06 
58.52 
61.11 
64.09 
67.06 
71.11 
76.08 
81.23 
85.29 
88.28 
91.17 
93.62 
95.54 
97.45 
98.20 
98.25 

PERCENT 
SINGLE 
A~ES 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
"1.0 

PERCENT 
TA"IOEM 
AXLES 

1.92 
3.83 
e.33 

18.02 
26.20 
38.12 
43.98 
48.4-5 
52.74 
57.80 
63.79 
69.88 
75.98 
8 •• 67 
67.23 
92.61 
95.39 
96.10 
96.82 
97.54 
98.25 
9!h97 
99.68 

100.00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
'l.o 

PERCENT 
TRIDEM 
A)(LES 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.') 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0." 

PERCEI'IT 
STEERING 
AXLES 

0.0 
0.0 
0.0 
0.:> 
0.0 
0.0 
0.0 
0.0 
0.:> 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.:> 
0.0 
0.0 
0.') 
0.0 
0.0 
0.0 
0.0 

0.' 
0.0 
0.0 
0.0 
'1.0 

t 
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AUSTIN RESEARCH ENGINEERS IN: 

NUL340 - WEIGHT EFFECTS ON PAVENENT PERFORMANCE 
VERSION 1.0 - OCTOaER 1978 

rNTFLX A INTERSTATE SYSTEM FLEXIBLE SECTION $A$ 

f f 

C~MJLATIVE SHIFTED _~LE DISTRIBUTIONS XIN 2-Krp INTERVAL5< FOq E_CH TRUC( 

TRUC'< TYPE 3-52 

END .DF UNS"'IFTEO FINAL 
WEIGHT "E~CeNT PERCENT PERCENT PERCENT PERCENT PERC E ... T 

INTERVAL WEIGHE!) WEIGHED SINGLE TANDEM TR IOEOI STEERING 
"1«;:>5< GROSS GROSS AXLES AXLES AXLES AXLES 

82.000 99.85 98.43 0.0 0.0 0.0 0.0 
84.000 99.95 96.71 0.0 0.0 0.1) 0.0 
~6.000 100.00 99.18 0.1) 0.0 0.0 0.0 
88.000 0.0 99.64 0.0 0.0 0.0 0.0 
90.000 0.0 99.92 0.0 0.0 0.0 0.0 
92.000 0.0 99.91 0.0 0.0 0.0 0.0 
94.000 0.0 99.98 0.0 0.0 0.0 0.0 
96.000 i).0 100.00 0.0 0.0 0.0 0.0 

r I r .f . ( 
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AUSTIN RESEARCH ENGINEERS INC 

NUL DAD • WEIGHT EF=ECTS 3N PAVE~ENT PERFOR~ANCE 
VERSION 1.0 - OCTOBER 1978 

1 

INT"LX A INTERSTATE SYSTEN FLEXIBLE SECTION .A* 

1 J 

CU~JLATIVE SHIFTED A~LE DISTRIBUTIONS XlIII 2-KIP INTERVALS< FOR EACH TRUCK 

TRUCK TYPE 2-51-2 

EIIII) OF 
WEIGHT 

INTERVAL 
¥KIPS< 

Z.ODO 
•• 000 
6.000 
8.000 

10.000 
12.000 
1 •• 000 
16. 000 
la.ooo 
20.000 
22.000 
2 •• 000 
26.000 
28.000 
30.000 
32.000 
3 •• 000 
36.000 
3a.ooo 
.0.000 
42.000 
44.000 
46.000 
4a.000 
53.000 
52.000 
54.000 
56.000 
58.000 
60.000 
62.000 
6 •• 000 
66.000 
68.000 
70.00:! 
72.000 
7 •• 000 
76.000 
7a.ooo 
iI').O." 

UIllS-iIFTEO 
PE~CENr 

WEIGHED 
GROSS 

0.0 
l.O 
0.0 
:1.0 
3.0 
0.0 
D.O 
0.0 
3.0 
0.0 
D.O 
0.0 
2.86 
5.71 
5.71 

11.43 
11.43 
1'.29 
1'.29 
2D.00 
21.14 
22.29 
24.DO 
26.29 
2B.57 
34.29 
'1).00 
.a.57 
6D.00 
71 •• 3 
7~.29 

85. I. 
'JD.B6 
95.43 

10D.OO 
l.D 
0.0 
0.0 
0.0 
,"\.0 

FINAL 
PERCENT 
WEIGHED 

GROSS 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4. 
2.94 
5.42 
5.71 
9.18 

11.43 
12.26 
14.29 
1 •• 29 
18.67 
20.66 
21.5B 
22.61 
23.97 
25.76 
27.55 
30.47 
34.8<; 
39.28 
45.45 
53.06 
61.67 
70.21 
75.79 
80.85 
85.77 
89.93 
J:!.43 

PERCENT 
SINGLE 
AXLES 

2.23 
••• 5 

10.53 
18.60 
30.96 
47.67 
6 •• 38 
76.24 
87.58 
95.02 
96.15 
97.28 
98.42 
99.55 

100.00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.D 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.D 
0.0 
D.O 
0.0 
0.0 
0.0 
0.0 
'1.0 

PERC:NT 
TANDEN 
AXLES 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Q.O 
0.0 

PERCENT 
TR IOEN 
A~LES 

0.0 
0.0 
0.0 
0.1) 
0.0 
0.') 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0." 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.J 
0.0 
0.0 
').0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.:> 

PER:::NT 
STEERI'IG 
AXLES 

0.0 
0.0 
0.0 
0.0 
0.0 
0.:1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.:1 
0.0 
0.0 
0.0 
0.0 
O.l 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.') 
O.l 
O.l 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 , j 1 1 
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AUSTIN QESEARCH EN~INEERS IN: 

NULOAO - WEIGHT EFFECTS IN PAVEMENT PERFOR~ANCE 
VERSION 1.0 - OCT03ER 1~78 

INTFLX A INTERSTATE SYSTE~ FLEXIBLE SECTION $A$ 

t f 

CU~ULATIVE SHf~TEO AXLE JISTRIBUTIONS liN Z-«IP INTERVALS< FOR EACH T~UC< 

TRUCK TYPE 2-S1-2 

EN!) OF UNS-IIFTE::J FINAL 
WEI:> ... T PERC:~NT PERCENT PERCENT PERCENT PERCENT PERC:: ... T 

INTERVAL WEIGHEJ IIIEIGHEO SINGLE TANOE~ TRIOE'" STEERING 
"1(11'5< GQOSS GROSS AXLES AXLES AXLES AXLES 

'32.000 ).0 96.12 0.0 0.0 0.0 0.0 
84.000 0.0 100.00 0.1) 0.0 1).0 0.0 

{ I r J .< 
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AUSTIN RESEARCH ENGINEERS INC 

NULOAO - WEIGHT EFFECTS ON PAVE~ENT PERFOR~ANCE 
VERSION 1.0 - OCT03ER 1976 

INTFLX A INTERSTATE SYSTEM FLEXIBLE SECTION *A* 

TRUCK TYPE ~AYLjA) PER TRUCK IB-KIP AXLES PER TRUCK 

20 
3A 
3-52 
2-51-2 

YEAR 

2 
3 
4 
5 
6 
7 
8 
9 

10 

PRESENT PROPOSED 

I a...c:JP 

3.97 
9.71 

15.5} 
23.42 

ES4L 

5.30 
11.69 
16.21 
31.56 

RATIO 
XPROPOSEO'P~ESENT< 

I.l!!!! 
1.387 
1.367 
1.387 
l.l87 
1.367 
1.3!!7 
1.387 
1.36:' 
l.l87 

PRESENT PROPOSED 

0.08 
0.26 
0.36 
0.B9 

YEAR 

1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 

0.1·4 
0.38 
0.57 
1.94 

18_IP ESAL RATIO 
XPROPOSEO'PRESENT< 

1.387 
1.387 
1.387 
1.387 
1.387 
1.387 
1.387 
1.387 
1.387 
1.387 

1 
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AUSTIN RESEARCH ENGINEERS INC 

NULOAO - _EIS~T EFFECTS ON PAVENENT PE~FORNANCE 

VERSIJN 1.0 - OCTOBER 1978 

( J I 

AVE~AGE PAvE~ENT AGE .HE~ 25 PERCENT OF NILEAGE IS ALREADY ~VERLAID -
AVERAGE PAVENE~T AGE WHEN 75 PERCENT OF MILEAGE IS ALREADY DVERLAID -
AVERAGE AGE AT TERNI~AL PSI FOR EXISTING DESIGN --------------------
ST(NOARO aEVIArlON 0= rH~ SURVIVOR CURVE ---------------------------
PERCENT OF TOTAL LANE NILES IN POTTS 

¥8E~INNINS OF A~A~YSlS PERtOO( -----~ _________________________ __ 

1 r. 

11.50 YE"RS 
16.00 YEARS 
1~.OO YE"RS 
3.34 YEARS 

109.84 

LANE-MILES FROM GIV~N AGE SLICE DUE FOR TIMELY OVERLAY IN GIVEN ANALYSIS YEAR 

287. 
270. 
26'h 
251. 
182. 
159. 
1.6. 
13 •• 
t ••• 
102. 

9 •• 
8",. 
83. 
77. 
7~. 

67. 

63. 
59. 
55. 
'St. 
48. 
4'S. 
42. 
3'h 
3f>. 

LOSS 
RAT!: 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.?0 
3.00 
3.00 
3.GO 

PAVEMENT 
AGE AT 

BEGINNINCO 
OF A.P. 

2 
3 

• 
5 
6 
7 
8 

9 
to 
11 
12 
13 
1. 
t5 
16 
17 
18 
19 
20 
21 
22 
23 
2. 
25 

TOTAL 

214.0 
174.0 
220.0 
236.0 
236.0 
174.0 
156.0 
130., 
160.0 
100.0 
96.0 
56.0 
34.0 
4 •• 0 
3 •• 0 
20.0 
3 •• 0 
26.0 
20.0 
7.0 
2.0 
3.0 
3.('1 
2.0 
2.0 

AVERAGE AGE AT TE~MIN4l 3S1 

INTC 
POTTS 

107.0 
87.0 

110.0 
118.0 
116.0 
67.0 
78.0 
66.6 
65.3 
56.4 
56.2 
:36.9 
2 ••• 
J' •• 
28.6 
17.,9 
31.8 
25.' 
19.7 
7.0 
2.0 
3.0 
3.0 
2.0 
2.0 

1209.3 

0.0 
0.0 
(l.O 
0.0 
0.0 
0.0 
2.0 
2.1 
<1,.9 
4.2 
5.0 
3.4 
2.1 
2.6 
1.8 
0.8 
1.0 
0.5 
0.3 
0.0 
0.0 
0.0 

".0 
0.0 
0.0 

31.4 

2 

0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
3.2 
•• 0 
6.7 
5.3 
5.6 
3.5 
2.0 
2.3 
1 •• 
0.6 
0.7 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3S .1 

A"4ALYSIS YEAR 

3 4 

0.0 
0.0 
0.0 
0.0 
3.0 
3.6 
•• 8 
5.5 
6.4 
6.0 
6.0 
3.4 
1.S 
I.S 
1.0 
0.4 
0 •• 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

46.1 

0.0 
0.0 
0.0 
3.0 
4.8 
5.3 
6.6 
6.8 
9.6 
6.3 
5.8 
2.9 
1.4 
1.4 
0.1 
0.3 
'l.o 
0.0 
0.0 
0.0 
0.0 
0.1) 

0.0 
0.0 
0.0 

54.9 

5 

0.0 
0.0 
2.S 
•• S 
1.2 
7.3 
8.2 
7.S 

10.1 
6.0 
5.0 
2 •• 
1.0 
0.9 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

64.0 

6 

0.0 
2.2 
4.5 
7.2 
9.9 
9.0! 
9.4 
S.2 
9.6 
5.3 
4.0 
1.7 
0.7 
o.s 
0.0 
0.0 
0.0 
0.0 
0.:1 
0.0 
0.0 
0.:1 
0.0 
0.0 
0.0 

72.5 

7 

2.7 
3.6 
6.S 
9.9 

12 •• 
10.5 

9.A 
1.S 
S •• 
4.2 
2.9 
1.1 
0 •• 
0.0 
0.0 
0.,0 
0.0 
0 • ., 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

SO.6 

12.29 12.36 12.42 12.54 12.73 12.95 13.15 

LOSS R4TE IN PERCENT ~ER YEAR 

[; 

8 

4 •• 
5.3 
9.2 

12.4 
1 •• 2 
11.0 
9.4 
6.8 
6.7 
3.1 
2.Q 
0.1 
o.~ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

85.2 

13.52 

9 

0.6 
7.3 

I'.!> 
1 •• 2 
14.;) 
10.5 
8.2 
5.5 
4.9 

2.' 
1.2 
0.0 
0.0 
0.3 0., 
0.0 
0.0 
O.? 
c.o 
0.0 
o.a 
0.0 
o.~ 

0.0 

0.' 
86.8 

r 

10 

9.0 
9.2 

13.2 
1 •• 9 
1 .... 2 
9.2 
6.6 
4.0 
3.3 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

84.1 

( 

II 

II.J 
10.5 
13.8 
1 •• 2 
12.4 
7.3 
4.8 
2.1 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.:) 

79.0 

r 

"AGE 19 

12 

12.9 
11.0 
13.2 
12 •• 
9.9 
5.3 
3.2 
1.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

69.6 

s 

13.5 
10.5 
11.6 
9.9 
7.2 
:I.!> 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.;) 

0.' 
0.0 

58.2 

• f r 
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-? ~ USTIi'I QESE~RCH EN:iI NEERS INC P~GE 20 

r NULO~O - WEIGHT EFFECTS IN P~VEMENT PERFORMANCE 
VERSION 1.0 - OCT03EA 1~78 

L~NE_ILES FRO II GIYE~ ~GE SLICE DUE FOR TIMELY :lYERLAY IN GIYEN ANALYSIS YEAR 

PAYEMENT 
AGE ~T ANALYSIS YEAR 

BEGINNING 
OF A..P. I" 15 16 17 18 19 

12.9 11.3 9.0 6.6 "." 2.7 
2 9.2 7.3 5.3 3.6 2.2 0.0 
3 9.2 6.8 ".5 2.8 0.0 0.0 

" 7.2 4.8 3.0 0.0 0.0 0.0 
5 ".8 3.0 0.0 0.0 0.0 0.0 
6 2.2 0.0 0.0 0.0 1.0 0.0 
7 0.0 0.0 0.0 0.0 0.0 0.0 
6 0.0 0.0 0.0 0.0 0.0 0.0 
9 0.0 0.0 0.0 0.0 0.0 0.0 

10 0.0 0.0 0.0 0.0 0.0 0.0 
11 0.0 0.0 0.0 0.0 0.0 0.0 
12 0.0 0.0 0.0 0.0 0.0 0.0 
13 0.0 !JoO 0.0 0.0 0.0 0.0 
I" 0.0 0.0 0.0 0.0 0.0 0.0 
15 0.0 0.0 0.0 0.0 O. a 0.0 
16 0.0 0.0 0.0 0.0 0.0 0.0 ...... 

N 17 0.0 1).0 0.0 0.0 0.0 0.0 

W 18 0.0 0.0 0.0 0.0 0.0 0.0 
19 0.0 1).0 0.0 0.0 0.0 0.0 
20 0.0 0.0 0.0 0.0 0.0 0.0 
21 0.0 0.0 0 .• 0 0.0 0.0 0.0 
22 0.0 0.0 0.0 0.0 0.0 0.0 
23 0.0 0.0 0.0 0.0 0.0 0.0 
2" 0.0 0.0 0.0 0.0 0.0 0.0 
25 0.0 0.0 0.0 0.0 0.0 0.0 

TOTALS 45.5 33.1 21.8 12.9 6.6 2.7 

AVERAGE AGE AT TERMINAL ;>51 
16.75 17.42 16.07 18.70 19.33 20.00 

YALJE IN THOUSANDS OF DOL_ARS LOSS RATE IN PE~CENT'PER YEAR 

w 
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AUSTI~ RESEARCH ENGINEERS INC 

NULOAO - WEIGHT EFFECTS ON PAVEMENT PERFORMANCE 
VERSION 1.0 - OCTOaER 1978 

fNTFLX A INTERSTATE SrSTEM FLEXI8LE SECTION *A* 

PER FOR MAN C E 

J. r [ r 

T A aLE 

PRE S E N T R E G U L A T I a N S 

PSI "T 
LANE. MILES LANE IIlILES YEAR 01'" OVERLAY OVERLAY 6EG1NNHlG EN') 
OUE OVERLA.,. OVERL' I () OVERLAY OESIG"I SN TIi(C~"'ESS OF AN"LYS[S :JERIl!) 

31.4 63.3 1.00 5.24 3.57 2.58 2.55 
38.1 76.9 2.00 5.23 3.56 2.67 2.60 
46.1 93.0 3.00 5.23 3.55 2.76 2.65 
54.9 Illl.7 4.00 5.22 3.54 2.a5 2.70 
64.0 129.1 5.00 5.21 3.51 2.93 2.76 
72.5 146.1 6.00 5.20 3.49 3.02 2.81 
"o.6 162.;; 7.00 5.19 3.47 3.11 2.87 
85.2 171.9 8.00 5.17 3.43 3.19 2.93 
86.8 175.;) 9.00 5.15 3.39 3.27 2.99 
84.7 170.7 10.00 5.13 3.33 3.35 3.05 
79.0 159.2 11.00 5.11 3.28 3.42 3.11 
69.6 140.3 12.00 5.09 3.23 3.49 3.18 
58.2 117.3 13.00 5.06 3.1 T 3.55 3.25 
~5.5 91.!'! 14.00 5.04 3.12 3.60 3.33 
33.1 66.8 15.00 5.:)1 3.06 3.66 3.41 
21.8 ~4.0 16.00 4.99 3.01 3.71 3.50 
12.9 26.0 17.00 4.97 2.97 3.77 3.60 
6.6 13.0! 18.00 4.95 2.92 3.83 3.71 
2.7 5.4 19.00 4.93 2.88 3.89 3.86 

r, r ( r r 

PAGE 21 

REMAINlItG LIFE OVERLAY COST 
'UULLION 18-1<IP E"L< XSI'L"NE I4ILE<: 

1.698 27280. 
3.348 27221, 
4.948 27157. 
6.478 27llS0. 
7.918 26887. 
9.268 26695. 

10.566 26526. 
11.663 26214. 
12.663 25881. 
13.553 25448 • 
14.320 25065. 
15.001 24679 • 
15.!;62 24258. 
16.051 23840. 
16.479 23430. 
16.896 23059. 
17.280 22705. 
17.640 22372. 
17.942 22032. 
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AUSTI~ RESEARCH ENGINEERS INC 

NULGA!) - WEIGHT EFFECTS ON PAVE~ENT PERFORMANCE 
VERSION 1.0 - OCTOBER 1978 

INTFLX 4 INTERSTATE SYSTEM FLEXIBLE SECTION $A$ 

PER FOR MAN C E 

1 1 

TAB L E 

P R. 0 P o S E 0 R E G U L A T I o N S 

PSI AT 
L4NE "ILES' _AlE \IlLES YEAR OF OVERLAY OVERLAY BEGINNING 
OUE OVERLAY OVERL4IO OVERLAY ()ESIG~ 5N THICKNESS OF ANAl..YSIS 

3l.4 63.3 0.72 5.47 4.11 2.50 
38.1 76.8 1.45 5.47 4.09 2.67 
46.1 93.3 .2 .18 5.46 4.07 2.76 
54.9 Ill). 7 2.91 5.45 4.05 2.85 
64.0 129.1 3.65 5.43 4.02 2.93 
72.5 '46.1 4.40 5.42 3.99 3.02 
80.6 162.5 5.14 5.41 3.95 3.11 
85.2 111.~ 5.89 S.38 3.90 3.19 
86.8 175.) 6.65 5.36 3.85 3.27 
84.7 170.1 7.40 5.34 3.80 3.35 
79.0 159.2 8.16 5.31 3.74 3.42 
69.6 .40.3 8.93 5.28 3.68 3.49 
58.2 117.3 9.70 5.26 3.61 3.55 
4'5.5 91.S 10.41 5.2] 3.55 3.60 
33.1 66.11 11.24 5.20 3.4:} 3.66 
21.8 "''''.0 12.02 5.17 3.43 3.71 
12.9 26.0 12.80 5.15 3.36 3.77 
6.6 13.2 13.59 5.12 3.31 3.83 
2.7 5." 14.38 5.10 3.26 3.69 

1 1 

PAGE 22 

EN) REMAIt-4ING LIF" OVER1.AY COST 
'EIUO) ""'ILLION 18_IP =AL< "$/LANE "'ILE< 

2.53 1.698 31425. 
2.57 3.346 31293. 
2.61 4.946 31159. 
2.64 6.475 30980. 
2.65 7.914 30746. 
2.72 9.265 30483. 
2.76 10.563 30245. 
2.8!) 11.665 29861. 
2.84 12.660 29458. 
2.88 13.551 29037. 
2.93 14.318 28582. 
2.97 15.000 28125. 
3.02 15.560 27634. 
3.01 16.049 21141. 
3.12 16.476 26668. 
3.18 16.894 26230. 
~ .23 17.218 25128. 
3.29 17.639 25335. 
3.35 17,941 24936. 

• 
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y ~lJSTIN RESEARCH ENGINEERS HIC 
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1 "lJLIl~i) .. WEIGHT EFFECTS 3 .. PAVE"'ENT PERFORMANCE 
VERSIOtof 1.0 .. OCTOBER 1918 

INTFL)( A INTERSTATE SVSTEIoI FLEXIBLE SECTION .A. 
POT T S T A e L E 

PRE SEN r R e G V L A T 1: 0 N S 

ANAL'fSIS LA· ... e IULES LA"'E "'ILES OVERLAy OI/ERLAy PSI AT ENO OF OVERLAY COST 
YEAR IN I>OTT5 OVERLAlO DESIGN SN THICKNESS ANALYSIS PERIOD ~$/LANE-"'ILE" 

FROII! POTTS 

I 1527.9 -350.5 4.81 4.72 2.55 36076. 
2 1914.3 -425.1 4.82 4.75 2.60 36315. 
3 2382.4 -515.0 4.84 4.78 2."'6 36553. 
4 2939.4 -612 .. 8 4.85 4.81 2..71 310792. 
5 3589.2 -714.9 4.86 4.84 2.77 37032. 
6 4324.5 -808.9 4.88 4.87 2.83 37271. 
7 5142.1 -899.5 4.89 4.90 2.88 37512. 
8 6006.9 -951.4 4.91 4.94 2.94 37752. --' 9 6887.8 -960.1 4.92 4.97 3.00 37994. N to 7746.9 -945.2 4.93 5.00 3.06 38235. O'l 

II 8548.0 -B81.4 4.95 5.03 3.12 38477. 
t2 9253.9 -716.6 4.96 5.06 3.19 38719. 
13 984'.4 -649.6 4.98 5.09 3.26 38962. 
14 10306.4 -508.3 4,99 5.13 3.33 39206. 
15 10642.4 -369.7 5.00 5.1!!) 3.41 39449. 
16 10863.6 -243.3 5.02 5.19 3.50 39693. 
17 10994.4 -143.9 5.03 5.22 3.59 39938. 
lB 11061.0 "'73.3 5.05 5.25 3.70 401113. 
19 11088.2 -29.~ 5.06 5.29 3.85 404211. 
20 11089.2 0.0 5.07 5.32 4.20 40674, 
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y AUSfI'I RESEARCH ENGINEERS INC "AGE 2" 

t "lILO"!) - WEIGHT EF"ECTS :)'1 P"'VENENT PERFORfoI ... NCE 
VERSION 1.0 - OCTOBER 1978 

1 "TFLX A INTERSTATE SYSTEM FLEXIBLE SECTION *A* 

POT r S T A B L E 

PRO' P 0 S E 0 R E G U L A T I o N s 

" ...... 1..VSlS LANE 10411 .. ;$ 1..ANE NILES OVERLAY OVERL"'V PSt AT END OF OVERLAY COST 
YEAR IN 'orrs aVERL"'10 res[ GN SN THICKNESS, AN"'LYSIS PE~IOO XS/L ... NE-'oULE< 

FRO'"' POTTS 

1527.9 ...;350.5 5.04 5.24 2.55 40063. 
2 1914.3 -425.1 5.05 5.21 .. " 2.60 40308. 
3 2939.4 -1121.9 5.07 5.JO 2.65 40553. 
4 3589.2 -71A.9 5.08 5.33 2.70 40799. 
5 A32A.5 -808.9 5.09 5.37 2.16 41045. 
6 6006.9 -1951.0 5.11 5.AO 2.81 A1292. 
7 6881.8 -969.1 5.12 5.A3 2.87 41540. 
8 7746.9 -945.2 5.14 5.46 2.92 41797 • ...... ') 9253.9 -1658.0 5.16 5.51 2.99 42120. 

N 10 9844.A -6.9.6 5.17 5.54 3.05 42310 • ....., 
II 10306 •• -508.3 5.19 5.57 3.11 42621. 
12 10642.A -369.1 5.20 5.60 3.17 42871. 
13 10994.4 -387.2 5.21 5.64 3.24 43123. 
14 11061.0 -73.3 5.23 5.67 '3.31 43374. 
15 11088.2 -29.9 5.24 5.70 3.39 43627. 
16 11088.2 0.0 5.26 5.74 3.47 43879. 
11' 1108'3.2 0.0 5.27 !5.77 3.51 44132. 
t3 11088.2 0.0 5.29 5.80 3.68 44385. 
19 11088.2 0.0 5.30 5.84 3.83 44639. 
20 11088.2 0.0 5.32 5.87 •• 20 ~4893. 
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~ULQAO - WEIGHT EFFECTS 3~ PAVE~E~T PERFORMANCE 
VERSION 1.0 - OCT03ER 1978 

r I , 

INTFLX A fNTE~STATE SYSTE~ FLEXIBLE SECrlON *A. 

u ~ 0 I S C 0 V N TEO COS T S 

~~ILLIONS OF OOLLARS< 

VEAR IN 
ANALYSIS PEA((l:) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

l!l 
1 I 
12 
13 
14 
15 
16 
17 
18 
19 
20 

lOTALS 

"RESENT 
PROP)5EO 

~AttHENANCE 

PAESE~r PROPOSED 

2.070 2.166 
2.616 2.801 
3.281 3.559 
4.082 5.273 
5.022 6.403 
6.087 7.521 
7.238 9.904 
8.436 10.983 
9.599 11.902 

10.652 13.661 
11.514 13.897 
12.124 13.732 
12.443 13.16\ 
12.459 12.437 
12.169 11.125 
1\ .S89 9.648 
1:).754 8.099 
9.726 6.6:'6 
;.576 5.250 
7.383 4.099 

167.820 172.226 

S A L V " G E V A L U 
"NlLl.IO"lS OF OOLLARS< 

ANALvsts PERla!) 
3EGINNING END 

-191.739 --2<).459 
-197.739 -50.781 

nELT" -21.322 

OVERLAY 
PRESENT PROPOSEO 

-10.916 -12.051 
-13.346 -14.731 
-16.299 -39.410 
-19.553 -25.196 
-23.001 -28.748 
-26.248 -(;".384 
-29.433 -35.099 
-3t.413 -34.539 
-32.288 -61.337 
-31.79. -2".282 
-29.923 -19.173 
-26.606 -1· .. 067 
-22.<1.64 -14.877 
-17.7"0 -2.843 
-13.018 -1.170 
-8.646 0.0 
-5.157 0.0 
-2.649 0.0 
-1.090 0.0 

0.0 0.0 

-361.585 -393.906 

E 

r I r, r r r ( 
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AUSTIN RESEARCH ENGINEERS INC 

NULOAO - WEIGHT EFFECTS ON PAVEMENT PERFORMANCE 
VERSION 1.0 - OCr03ER 1978 

1 

RIGID 0 12.00 250.00 
INT"IG ... l"IrERSrATE RIGIO PAVEI4ENT SECTION .A. 
JC~ '3000.0 CT3 7.00.0 0.00.0 
AGE DISTRIBUTION 2S I 0.0 0.0 

) 

690.00 

0.00.0 
0.0 

217.0 175.0 223.0 242.0 240.0 175.0 158.0 132.0 
20.0 33.0 26.0 20.0 14.0 4.0 6.0 4.0 
526.00 499.ClO 493.ClO 414.00 347.00 306.00 
226.00 203.ClO 191.00 180.00 110.00 160.00 
134.ClO 126.00 119.00 112.0e 106.00 100.00 

84.00 
2.00 2.00 2.00 2.00 2.00 2.00 
2.00 2.:>0 2.00 2.01) 2.00 2.00 
2.00 2.00 2.00 2.00 2.ilO 2.00 
2.()0 

:>ERFOR"I"'''ICE J J 4.20 2.5:> 4.20 
23.00 19.00 28.00 

OLO SECTIONS 1 0 3!:0.00 10.00 0.0 
EXECUTE 0 0 0.0 0.0 0.0 

1 1 1 

PAGE 26 

4200000.00 0.0 

0.0 0.0 
162.0 1()2.0 99.0 53.0 33.0 43.0 33.0 

2.0 4.0. 
283.00 262.00 
151.00 H2.00 
94.00 8'1.00 

2.00 2.00 
2.00 2.00 
2.00 2.()0 

0.0 0.0 

0.0 0.0 
0.0 0.0 
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AUSTI~ RESEARCH ENGINEERS INC 

NULOAD - WEIGHT EFFECTS IN PAVEMENT PERFORMANCE 
VERSJaN t.O - OCTOSER 1978 

SA~PLE SOLUTION USING HY~OTHETJCAL STATE DATA 
-THIS RUN INTENDED FOR ILLUSTRATIVE PURPOSES ONLY 
INTERSTATE SYSTEM. RlGll AND FLExtSLE. 

INTRIG A INTERSTATE RIGID PAVEMENT SECTION *A* 

RUN PAR "ME TEl'S 

r 

LENGTH OF A~ALYS1S PE~rOO ---------------------------

f r 

20 YEARS 
ANNU"L GROWTH RAT~ OF 18 KIP EAL ----. ______________ ___ 
ANNuAL INTE~EST ""TE FOR PRESENT WORTH CALCULATIONS 

2.00 PERCE~T/YE"R 
6.00 PERe=~r/YEAR 

NUMSER OF lS-KIP ESAL UNDER PROPQSED REGULATIONS 
DERIVED FRO~ IS-K1P ESAL UNDER PRESENT R=GULATIONS 
AND THE ASSUMPTION OF EQUAL PAYLOAD _-.--.. 

RIGID STRUCTURE 

2 ~UMaeR OF LAYERS ------------------
L4NE WIDTH ------------------------
SVeSASE MODULUS ------•• -----------
FLE~ STRENGTH --------------------__ 
CONCA: TE 'CODlJLUS ---------------

12.0 FEET 
250. PCI 

14ATE,UALS 

2 

PERFOIH4ANCE 

fHIC~NESS S.,,,.< 

s.o) 
7.00 

,U.TERIA\... 
COO€: 

.JCI> 
eTe 

690. 
4200000. 

JCP SUIlFJlCE 

PSI 
PCt 

CE~ENT TREJITEO BASE 

PSI INITIAL CONsrA~T ----------------------____________________________ _ 
TER~f~AL PSI -------------------___ ~ ••• ________________________________ _ 
PSI 4FTER OVERL4Y ___________ ~ ___________ M ____________________________ ._ 

4VERAGE AGE AT T:RMINAL 351 FOR EKtSTING DESIGN ----------.------------
AVEQAGE A~E OF '4vE~E~T W~EN 25 PE~CENT OF ~ILEAGE IS ALqFADV DVERLAl) -
AVERAGE AGE OF PAVE~ENT WHEN 75 PERCENT OF ~tLEAGE IS ALRFADY UVERL41) _ ~VERLAY ~ESIGN Lf=E ________ • __ • ______ M~ ______________________ * ________ _ 

r . I. r ( J ( 

"AGE 27 

• .. 20 
2.'.'10 
4.20 

23.00 YfA"S 
19.00 Vf""S 
28.('10 YEA4S 
20.00 YEARS 
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AUSTIN RESEARCH ENGINEERS INC 

NULOAD - ~EtGHT EFFECTS IN PAVEMENT PERFORMANCE 
VERSION I.~ - OCT03ER 1978 

AGE ~ISTRI8UTION 

L~SS RATE FACTOR FOR ~ILEAGE IN POTTS - 1.40 

LANE LJSS LANE 
AGE '41_=:S VALU" RATE AGE MILES 

2\7.0 526. 2.00 II 99.0 
2 175.0 499. 2.00 12 53.0 
3 223.CI 493. 2.00 13 33.0 
4 242.0 474. 2.00 14 43.0 
5 240.0 347. 2.00 15 33.0 
6 175.0 306. 2.00 16 20.0 
7 158.0 283. 2.00 17 33.0 
8 132.0 262. 2.00 18 26.0 
9 162.0 226. 2.00 19 20.0 

10 102.0 203. 2.00 20 14.0 

VALU=: lit THOUSA .... OS OF DOLLARS 

LOSS RATE IN PEqCEIiT PER YEAR 

OVERLAY 

----
PERCENT 0= PAVED SHOULJERS -------- 95.00 
AVERAGE PAVED SHO"LDER WIDTH/LANE --- 7.00 
AVERA:;E GRANULAR SHOULJER WIDHULAHE - 5.00 
UNIT COST O~ ACP --------------------- 2S.00 
U .... IT COST 0= GRA"IULAR ---------------- 0.35 

'400EL MAINTENANCE 

ACCELERATED MAINTENANCE YES 

U~IT COSTS OF MAINTENANCE 

LOSS 
VALUE RATE 

191. 2.00 
180. 2.00 
170. 2.00 
160. 2.00 
151. 2.00 
142. 2.00 
134. 2.00 
126. 2.00 
119. 2.00 
112. 2.00 

PERCENT 
FEET 
FEET 
S/CV 
S/SY/IN. 

FLEXIBLE CRACK BASE AND CO~CRETE CONCRETE CONCRETE JOINT 

) 

PATCHIN:; SEALING SURFACE REPAIR PATCHING 8LO~UPS MUDJACKING SEALING 
~S/SY< ~S/FT< ~S/CY< ~S/SY< XS/AVG< XS/AVG< XS/FT< 

-------- ------- -------------- -------- -------- ---------- -------
1.45 0.,)6 <J.40 10.30 0.0 0.0 0.20 

JOINT SPAC(~G ----------------------- 20.00 FEET 
FRACTION OF ~OINTS SEALED EACH YEAR - '.04 
TIME BEFO~E FI~Sr J~INT SE~L -------- 7 YEARS 

1 
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LA ... E LOSS 
AGE MILES VALUE RioTE 

21 4.0 106. 2.00 
22 6.0 100. 2.00 
23 4.0 94. 2.00 
2. 2.0 89. 2.00 
25 4.0 84. 2.00 
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1 Nl1L040 - WEIGHT EFFECTS ON PAVE"ENT PERFORMANCE 
VERSION 1.0 - ocrOflER 197& 

lUI NTEN4HCE COSTS PER _ 4HE-MII .. E PER YE4R 

------- ----
'tEAR FL EX laLE RIGID CCMPOSlTE 

------ ---------
0.73 0.26 0.71 

2 1.72 0.58 1.67 
3 •• 01 1.29 3.95 

• 9.63 2.66 9.33 
5 22.55 6.:30 21.93 
6 52.46 13.72 SI.ClI 
7 I 19.19 29.13 115.90 
6 257.58 e •• 11 250.47 
'9 505.3. 133.91 .'H.38 

10 851.00 200 •• 4 827.50 
11 1196.66 266.97 1163.62 
12 1 ••••• 2 316.12 .40 •• 53 
13 1582.81 346.42 1539.10 
t4 1649.54 361.63 1603.99 
15 1619.45 36'J.25 1633.01 
16 1692.40 372.69 16.5.67 
17 1697.93 37 •• 25 16~1.05 

-' 18 1700.2!! 374.96 1653.33 
VJ 19 1701.27 375.28 1~!:4.29 N 

20 1701.69 375 •• 3 1654.70 
21 1101.B7 375.49 1654.87 
22 1701.95 375.52 16!:4.95 
23 1701098 375.53 165 •• 98 
2. 1701.9'1 375.54 1654.99 
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~USTI~ RESEARC~ ENGINEERS INC 

NVLOAO • WEIGHT EFFECTS ON PAVE~ENT PERFORMANCE 
VERSION 1.0 • OCTOaER 1978 

01..0 SECTIONS 

THAN fERMINAL SERVfCEA81LITY ______ ... _________ u_~ _______________ _ 

>"ERCEN'T OF TOTAL I..ANE MILES HI POTTS AT ____ ' __ 
BEGINNING OF ANALYSIS PERIOD SCALCULATEO< 
EN' OF ANALYSIS P~RIOO SINPVT TARGET VaLUe< ----------

1 

350.00 

l.07 
10.00 

~ERCENr OF TOTAL LANE MILES NEVER OVERLAID ------------------ 0.0 
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AUSTIN RESEARC~ ENGIHtERS INC 

NULDAO - WEIGHT EFFECTS aM P'VEME~T PERFORMAWCE 
VERSION 1.0 - OCTOBER 1976 

TRIJCK TYI>ES !>RESENT 

TYPE 2D 3". 3-52 2-SI·2 

AXLE CODE 11)00 0100 0200 4000 

YEAR PERCENT OF ALL VEtHCLES 

3.75 0.93 12.43 0.57 
2 3.S1 0.93 12.51 0.57 
:3 ~.92 0.93 12.60 0.57 
4 3.96 0.92 12.68 0.57 
5 4.04 0.,)2 12.77 0.57 
6 4.10 0.92 12.75 0.57 
7 4.14 0.92 12.83 0.57 
!! 4.21 0.91 12.6' 0.57 
9 4.25 0.91 12.89 0.57 

10 4.31 O.IH 12.67 0.58 
11 4.35 0.91 12.86 0.58 
12 4.41 0.90 12.85 0.56 
13 4.45 0.,)0 12.83 0.58 
14 4.48 0.90 12.81 0.58 
15 4.52 0.90 12.79 0.58 
16 4.58 .)089 12.77 0.58 
17 4.63 0.69 12.76 0.58 
18 4.67 0.89 12.74 0.56 
19 4.69 0.69 12.72 0.56 
?oil 4.73 0.88 12.70 0.58 

I, f c. f. .f 

.. AGE 31 

TOTAL 

17.68 
17.S2 
lS.'1 
18.13 
18.30 
18.34 
18.46 
16.39 
18.62 
18.67 
18.70 
Uh74 
18.76 
18.77 
18.79 
18.62 
18.85 
18.69 
16.89 
16.90 
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AUSTIN RESEARCH ENGINEERS INC 

NULOAD - _EIGHT EFFECTS ~N PAVE~ENT PERFORMANCE 
VERSION t.O - OCTO~ER 1978 

INTRIG A INTERSTAT:: RIGID PAVEMENT SECTION *A* 

TRUCK T'fP~ "AYLOA) PER T'WCK 18-KIP AXLES PER TRUCI( 

PRESENT PROPOSED PRESE"IT PROPOSED 

2D 3.97 5.30 0.08 0.14 
3A 9.71 11.69 0.43 0.66 
3-52 15.53 18.2t 0.60 0.97 
2-51-2 23.42 31.56 0.86 1.97 

'fEAR IS-KI:> E5A,- ~AT 10 'fEAR t8-1<IP ESAL RATIO 
¥PROPOSED/PRE5E~T< XPROPOSEO/PR~5ENT< 

t.388 1 1 1.388 
2 1.388 12 1.3138 
3 t.3"S 13 1.388 
4 1.388 14 1.387 
5 1.388 15 1.387 
6 1.388 16 1.387 
7 1.387 17 1.387 
8 1.387 18 1.387 
9 1.387 19 1.387 

10 1.388 20 1.387 

J 
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~USTI~ ~eSE4RCH ENGINEERS INC 

NUL04~ - WEIGHT EFFECTS )N P~VEMENT PERFORM4NCE 
VEqSION 1.0 - OCTQ3ER 1978 

~VE~~GE P'VEME~r 'G: WHEN 25 PERCENT OF MILEAGE IS ALREADY OVERLAID -
4VERAGE 3'VE~E~T AGE .H~N 75 PERCENT OF ~ILE4GE IS ALREADY DVERLAIO -

AVERAGE AGE AT TERMI~A_ 3S1 FOR EXISTING D:SIGN ---------------------
STANDARD DEVIATION O~ THE SURVIVOR CURVE ---------------------------
PERC!NT OF TOT4L LA~: NILES IN POTTS 

~8EGINNrNG OF 4NA~~SIS PERJOO< ----------------------------------

( f 

19.00 YEARS 
28.00 YEARS 
21.00 YEARS 
6.66 YEARS 

1.07 

LANE-MILES FROM GIVE~ AGE SLICE DuE FOR TIMELY OVERLAY IN GIVEN ANALY~lS YE4R 

VALU:;: 

526. 
499. 
493. 

" 74_ 
347. 
306. 
283. 
262. 
225. 
203. 
191. 
180. 
171). 
160. 
151 • 

LOSS 
RATE 

2.00 
2.00 
2.00 
2.00 
2.')0 
2. ;)0 
2.00 
2.00 
2.,)0 
2.00 
2.00 
2.00 
2:.00 
2.00 
2.00 

142. 2.00 
134. 2.GO 
IZS. 2.00 
119. 2.00 
H2. 2.00 
106. 2.00 
100. 2.30 
94. 2.GO 
8,),. 2.)0 
64. 2.00 

P4VE14ENT 
4GE AT 

BEG f/,NI NG 
OF A.P. 

2 
3 
4 
5 
6 
7 

a 
9 

10 
II 
12 
13 
14-
15 
16 
17 

I~ 

19 
20 
21 
22 
n 
24-
25 

fOTA_S 

TOTAL 

217. I) 
175.0 
223.0 
242.0 
240.0 
175.0 
158.0 
132.0 
1S2.0 
102.0 
99.0 
53.0 
33.0 
43.0 
33.0 
20.0 
33.0 
26.0 
20.0 
14.0 
4.0 
6.0 
4.0 
2.0 
4.0 

INTO 
POTTS 

'.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.0 
3.3 
4.0 
J.<; 
I .5 
2.7 
2.2 
1 • J 
2.9 

23.8 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.2 
2.2 
1.9 
1.6 
1.2 
0.4 
0.5 
0.4 
0.2 
0.3 

9.9 

2 

0.0 
0.0 
0.0 
1).0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.0 
1.3 
2.5 
2.1 
1.1 
1 .2 
0.4 
0.5 
0.3 
0.2 
0.3 

12.5 

IINALVSIS VEAR 

3 4 

0.0 
0.0 
0.0 
0.0 
/).1 

0.0 
0.0 
0.0 
0.0 
0.0 
O./) 
0.0 
0.0 
2.6 
2.2 
1.5 
2.7 
2.2 
1.13 
1.2 
0.4 
0.5 
0.3 
0.1 
0.3 

15.8 

0.0 
0.) 
().O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2,0 
2.9 
~.45 

1.6 
2.8 
2.3 
1.8 
I .2 
0.3 
0.5 
0.3 
(l.1 

0.2 

18.6 

5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1).0 
0.0 
0.0 
0.0 
0.0 
3.2 
2.2 
3.2 
2.7 
1.7 
2.9 
2.3 
1.8 
1.2 
0.3 
0.4 
0.3 
(l.1 
/).0 

22.3 

6 

o. ) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
3.6 
2.5 
3.5 
2.8 
1. a 
2.9 
2.3 
1.1 
t.l 
0.3 
0.4 
0.2 
0.0 
0.0 

29.0 

7 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.1 
6.7 
3.9 
2.1 
3.1 
2.9 
1.6 
2.9 
2.2 
1,6 
1.0 
0.3 
0.4 
0.0 
0.0 
0.0 

36.1 

a 

0.') 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.6 
6.9 
7.4 
4.3 
2.8 
3.3 
2.9 
1. ~ 
2.13 
2.1 
1.5 
0.'1 
0.2 
O.() 
0.0 
0.0 
0.0 

47.1 

r 

9 

0.0 
0.0 
0.' 
0.0 
1).0 

0.0 
0.0 
7.9 

10.9 
1.6 
B.O 
4.5 
2.9 
3.8 
2.9 
1.7 
2.7 
1.9 
1.3 
0.8 
0.0 
0.0 
0.1) 
0.0 
0.') 

57.' 

f 

10 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.4 
6.9 

I ~.1 
8.2 
6.4 
4.7 
2.9 
3.8 
2.8 
1.6 
2.5 
I.a 
1.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

68.3 

r 

It 

0.0 
0.1') 
0.0 
0.0 
G.o 

10.4 
IG.6 
9.8 

13.1 
8.7 
a.l 
•• 1 
2.9 
3.1 
2.7 
I .5 
2.2 
l.S 
D.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

8().6 

f 
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12 

G.o 
o.G 
0.0 
O.G 

14.3 
11.8 
tl.8 
10.6 
13.8 
9.G 
8.8 
4.7 
2.1'1 
3.5 
2.5 
I .3 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

13 

O.il 
0.0 
'.l.:l 

14 •• 
16.2 
13.G 
12.7 
11.3 
14.3 
9.1 
8.7 
4.5 
2.7 
3.2 
2.2 
1.2 
G.o 
0.:> 
0.0 
O.Cl 
O.il 
'.l.o 0., 
3.0 
0.0 

96.1'1 11 J. 5 

AVER4GE AGE 4T rE~Nl~IIL PSI 19.77 20.09 20.32 20.73 2G.R4 20.68 2G.63 2G.49 20.es 20.72 20.82 2G.82 2G.91 

V4LUE IN r~OUSAN05 OF DOLLARS LOSS"PATE IN PERC~NT PEP YEAq 

t J 
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AUSTIN ~ESEARCH ENGINEERS INC 

NVLOAD - WEIGHT EFFECTS IN PAVE~ENT PERFOR~ANCE 
VERSI~H 1.0 - OCT03ER 1978 

1 1 

LANE-~ILES F~O~ GIVE~ AG: SLIce DVE FOR TI~:LY OVERLAY IN GIVEN ANALYSIS YEAR 

PAve-CENT 
AGE AT 

BEG1NNII\jG 
OF A.1'>. 

1 
2 
:3 
4 
5 
(, 

7 
1:1 
9 

10 
II 
12 
13 
14 
15 
16 
11' 
16 
19 
ZO 
21 
22 
23 
24 
2'5 

,. 

0.0 
0.0 

• 13.3 
16.3 
17.9 
14.1 
13.5 
11.6 
14.4 
9.0 
6 •• 
4.3 
2.5 
2.'J 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ANALYSIS YEAR 

15 

0.0 
10.4 
1'5.0 
t thO 
19.3 
14.9 
13.9 
11.a 
1 •• 3 
8.7 
8.0 
3.9 
2.2 
2.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.') 
0.0 

16 

12.9 
11.8 
16.6 
1';1.5 
20.5 
15 •• 
'4.1 
11.6 
13.8 

8.2 
7.4 
3.6 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

17 

14.6 
13.0 
16.0 
20.6 
21.2 
15.6 
13.9 
11.3 
t 3. t 
7.6 
6.7 
3.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

HI 

16.2 , .. , 
19.0 
21.:3 
21.4 
15.4 
13.5 
10.6 
12.1 
6.9 
5.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1) 

19 

17.5 
14.9 
19.7 
21.6 
21.2 
14.9 
12.7 
9.8 

10.9 
6.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

20 

18.5 
15.4 
19.9 
21.3 
20.5 
14.1 
11.6 
8.9 
9.6 
0.0 
0.0 
0.0 
o. a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
::1.0 
G.O 
G. a 
0.0 
a.o 

21 

19.1 
15.6 
19.7 
20.6 
19.3 
13.0 
10.6 
7.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
(). ,) 

0.0 

22 

19.3 
15.4 
19.0 
19.5 
17.9 
1I.s 
9.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.::1 

TOTALS I J:l. t 1.3.1 157.4 158.7 156.4 149.3 140.0 1~5.9 112.4 

AVERAGE 4GE 4T TERMIN4L PSI 

23 

19.1 
1''''1 
IS.0 
18.0 
16.2 
10.4 

'.3 
0.0 
0.0 
0.0 
0.0 
0.:> 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.:1 
0.0 
0.0 
0.3 
0.0 
O.? 

96." 

} 

z+ 

18.5 
t ... 1 
16.6 
16.3 
14.3 
0.0' 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1).0 
0.0 
0.0 
0.0 
".0 

79.8 

1 

25 

17.5 
13.0 
15.0 
14 •• 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.c 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.c 
0.0 
0.0 
0.0 

60.0 

26 

16.2 
11.8 
13.3 
0.0 
0.0 
0.0 
0 .. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

.1.2 

27 

1+ .6 
10 •• 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
C.O 
c..a 
0.0 
0.0 
(\.0 

25.0 

28 

12.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.CI 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o. a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.\) 
0.0 

12.9 

,H.IT 21.51 21.7~ 22.48 23.17 23.79 24.44 25.00 25.66 26.2~ 2".~2 27.44 21.93 26.42 ~9.00 

VAl.UE IN TliOUSANOS OF DCcLLARS LOSS RATE IN PERCENT PER YEAR 
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f NUl.OAO - WEIGHT EFFECTS ON PAVENENT PERFOfHIANCE 
VEqSION 1. () - OCTOI3ER 1976 

I "inHG A INTEQSTATE R (lilO PAVEMENT SECTION .A. 

P E R F o R '4 A N C E T A B L E 

p R E 5 E N T R E G U L A T I 0 N S 

PSI AT 
LA'll' '4(LES I.ANE 'IlLES YEAR OF OVERLAY OVERLIIY 8EG(NNING EN) REMAINING LlF!: OV!;RLAY COST 
DUE OVERLAY OVEQLAIO OVEqLAY DESIGN 0 THICK'lESS OF ANALYSIS 'ERIO::l "MILLION tg_IP EAL< "S/LANE '41; .. E( 

9.9 8.e. I.O~ 8.58 4.A5o 2.63 2.6? 0.329 3AI05. 
12.~ lo.a 2.0Q 1).56 4.Al 2.75 2.7~ 0.644 33746. 
15.8 13.6 3.00 8.55 4.J8 2.86 2.85 0.947 33486. 
18.6 16.0 4.00 8.53 4.32 2.96 2.96 1.230 33036. 
22.3 19.3 5.00 8.52 4.30 3.06 3.06 1.516 3291A. 
29.0 25.1 6.00 8.53 A.32 3.16 3.16 1.613 33081. 
36.1 31.2 7.00 8.53 4.33 3.26 3.25 2.095 33090. 
47.1 40.7 8.00 8.54 4.35 3.36 3.35 2.389 332~6. 
57.0 49.3 9.00 8.53 4.33 3.44 3.44 2.646 33123. 
68.3 59.0 10.00 8.53 4.32 3.52 3.52 2.903 33036. ...... 80.6 69.1 11.00 6.52 4.31 3.60 3.6) 3.151 32934, W 96.S 63.!! 12.00 8.52 .-..31 3.68 3.66 3.405 32934. ex> 113.5 98.2 13.00 6.52 4.29 3.75 3.16 3.641 32840. 

130.1 112.5 14.00 8.50 4.26 3.81 3.83 3.846 32564. 
143.1 tZ3.3 15.00 !h48 4.2t 3.86 3.90 4 • .,30 32205. 
151.4 t36.1 16.00 8.41 4.16 3.91 3.91 4.216 31\142. 
158.7 137.2 11.00 6.43 4.0S 3.94 4.0~ 4.328 31229. 
151>.4 135., 18.00 S.40 4.00 3.97 4.10 4.432 30566. 
149.3 129.1 19.00 8.37 3.92 4.00 ".15 4.540 29991. 
140.0 121 .1 20.0') a.34 3.84 4.02 4.20 4.636 294()6. 
125.9 0.0 21.00 0.0 0.0 •• 05 2.61 0.184 O. 
112.4 O.l 2Z.00 0.0 0.0 4.07 2.70 0.357 O. 
96.6 0.') 23.00 0.0 0.0 4.09 2.19 0.520 O. 
79.8 I).~ 24.00 0.0 0.0 4.11 2.88 (1.674 O. 
60.0 I).') 2'5.00 0.0 0.0 4.13 2.96 J.823 O. 
41.2 1).0 26.00 0.0 0.0 •• 15 3.0'" 0.965 ? 
Z";' 0 0.::> 27.00 0.0 0.0 4 .16 J.to 1.101 '). 
12.9 0.0 2>3.00 0.0 0.0 4.1d 3.17 1.227 O. 
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"r AUSTIN RESEARCIi E"'(ilNEERS INC ~AGE 36 

1 NULlA!) .'eWEIGHT EFFECTS 'ON P"VEIIENT PERFORMANCE 
VERSION 1.0 • OCTIlBER 197a 

('nIHG A INTERSTATE RIGID ~AVEMENT SECTION .A. 

PER F o R Ie A NeE T A B L E 

P R a pes E 0 R E Ii U L A T I OlliS 

PSI AT 
LANE JlCrLES LANE 'fILES YEA" OF aVERLA" OVERLAY BEGINNING EN) REMAINING LIFE OVERl..AY caST 
DJE OVERLAY OVERL'ID OVERLAY DESIGN D Ttil CKNESS OF ANALYSIS "'ERll) ltMILLION 18'"1( IP ~AL< llS'LANE JlCI_I':< 

9.9 8.9 0.72. 9.06 5.65 2..63 2.59 0.329 43250. 
t 2.. c; 11.2 t.45 9.03 5.59 2.75 2.61 0.643 42723. 
15.8 14.1 2.18 'hOI 5.53 2.86 2.75 0.947 42303. 
18.6 16.6 2.91 8.98 5.45 2.96 2.83 1.210 41687. 
22.3 20.::1 3.65 8.97 5.41 3.06 2.91 1.516 41412. 
29.1) 26.::1 4.39 8.97 5.42 3.16 2.9'1 1.812 41437. 
36.1 32.4 5.14 8.96 5.4::1 3.26 3.06 2.094 41302. 
47.1 42.l 5.89 8.96 5.41 3.36 3.14 2.388 41371. 
57.0 51.1 6.64 8.95 5.37 3.44 3.21 2.645 41054. ..... 6~.3 61.1! 7.40 6.93 5.34 3.52 3.29 2.902 40829 • 

W 80.6 72.l 8.16 8.92 5.31 3.60 3.35 3.150 40587. t.O 96.8 86.9 6.92 6.92 5.2'1 3.68 3.42 3.404 40454. 
113.5 101. :l 9.69 8.90 5.26 3.15 3.48 3.640 40225. 
130.1 116.8 10.46 8.88 5.2:1 3.61 3.55 3.645 39813. 
143.1 126.4 11.24 8.66 5.14 3.86 3.61 4.029 39319. 
151.4 1~1.2 12.02 8.84 5.09 3.91 3.61 4.217 38925. 
158.1 142.4 12.80 8.79 4.9S 3.q4 3.74 4.327 38073. 
156.4 140.3 LJ.58 8.75 4.8r ].97 3.8!) 4.431 37275. 
149.3 133.9 14.37 8.71 4.78 4.0~ 3.85 4.539 36569. 
140.0 125.6 15.16 Ih68 4.69 4.02 3.91 4.635 35859. 
125.9 113.0 15.96 1:1.64 4.61 4.05 3.96 4.737 35247. 
112.4 100.8 16.15 8.61 4.52 4.07 4.02 4.820 34576. 
96.6 86 • ., 17.56 8.57 4.44 4.09 4.07 4.901 33943. 
79.8 71.6 19.36 8.54 4.35 4. I 1 401:- ... ~.,8 33334. 
60.0 53.S 19.17 8.52 4.29 4.13 ~.16 5.065 32827. 
41.2 31.:) 19.98 8.4; 4.23 4.15 4.2,) 5.151 32352. 
25.0 0.0 20.79 0.0 0.0 4.16 2.59 0.1 t'>2 O. 
12.9 0.0 21.61 0.0 0.0 4.16 2.69 0.321 O. 

• 
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AUSTI~ RESE'RCH ENGINEERS IN: 

NULDAD - .EIGHT EFFECTS IN PAVEMENT PERFORMANCE 
VERSION 1.0 - OCTOBER 1978 

INT~IG A INTERSTATE RIGID PAVEMENT SECTION .A. 
POT T 5 TAB L E 

PRE SEN T REG U L A T ION S 

r 

A~ALYSIS LANE MIL=5 LANE MILES OVERLAY OVERLAY PSI AT END OF 
YE~R IN ~QTTS OVER~AID DESIGN 0 THICKNESS ANALYStS PERIOD 

FROM POTTS 

25.0 0.1 7.~5 4.12 2.63 
2 26.5 0.2 7.68 4.19 2.76 
3 28.4 0.2 7.70 4.26 2.B7 
4 30.6 0.3 7.73 4.33 2.99 
5 33.3 0.3 7.76 4.40 3.09 
6 36.8 0.4 7.79 4.47 3.20 
7 41.1 0.5 7.81 -\.54 3.29 
8 46.8 0.7 7.B4 4.61 3.38 
9 53.7 0.8 7.87 4.68 3.47 

10 61.9 1.0 7.90 4.75 3.56 
II 11.7 1.2 7.93 4.82 3.6. 
12 8).4 1.4 1.95 ,.89 3.71 
13 97.1 1.6 7.98 4.96 3.79 
14 112.8 1.9 8.01 5.03 3.86 
15 130.1 2.1 8.04 5.10 3.92 
16 149.0 2.3 B.07 5.17 3.99 
17 168.2 2.3 8.09 5.24 4.05 
13 181.1 2.3 8.12 5.31 4.10 
19 205.1 2.2 8.t5 5.38 4.16 
20 222.0 2.0 B.18 5.45 4.20 

( { 

OVEq~"y COST 
"S/LANE-MILE< 

31522. 
32054. 
32583. 
33113. 
33644. 
3.175. 
34707. 
35239. 
35772. 
36306. 
36841. 
37378. 
31912. 
38448. 
38984. 
.19524. 
40062. 
40602. 
41142. 
41684. 

r r r ( 

-
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'UsTI~ REsEA~CH ENGINEERS INC 

NULOAD - WEIGHT EFFECTS ON P4VE~E~T PERFORM4NCE 
VERSfO~ 1.0 - OCT09ER 1978 

I ~TR IG A INTERsT4TE RIGID PAVEMENT SECTION 

P 0 T T S 

p R 0 P 0 S E D R 

A~ALYSIS LANE MILES LA~E 'HLES OVERL"Y 
y,,'R IN POTTS OVERL"IO DESIGN 0 

FRO" POTTS 

1 24.7 O. I 8.11 

2 25.8 0.1 8.14 

3 29.0 0.' 8.17 

4 31.0 0.2 6.19 

5 33.7 0.3 6.22 

6 41.3 0.9 8.25 

7 46.5 0.6 8.28 

8 52.8 0.8 8.31 

9 69.1 2.0 8.34 

10 79.5 1.2 8.37 

11 91.5 1.4 8.39 

12 104.6 1.6 8.42 

13 133.7 3.5 8.45 

" 148.0 1.7 8.48 

15 1!:.1.8 1.6 8.51 

16 186.2 2.9 8.54 

17 196.5 1.2 8.57 

18 205 •• 1.1 8.60 

19 212.7 C.9 8.62 

20 22;>.0 I .1 8.65 

• 

1 1 1 

PAGE 38 

.A. 

T A e L E 

E G U L A T I 0 N S 

OVERLAY PSI AT E'IO OF OVERLAY COST 
THICKNESS ANALYSIS PERIOD XI'L"NE-~ILE< 

, 

5.26 2.62 40353. 

5.35 2.74 40893. 

5.42 2.66 41433. 
5.49 2.97 41974. 
5.56 3.07 42517. 
5.63 3.17 430fo". 
5.70 3.26 43603. 
5.77 3.36 44148. 

5.84 3.44 44fo94. 
5.91 3.53 45240. 
5.99 3.61 45787. 
fo.06 3.69 46336 • 
6.13 3.76 46885. 
6.20 3.84 47435. 
!;'27 3.90 47986. 
6.:15 3.97 48538. 
6.42 4.03 49091. 
6.49 4.0Q 49645. 
6.56 4.1'5 50200. 
6.64 4.20 50756. 

• 
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AUSTIN RESE~~CH EN~lNEERS INC 

~U~040 - WEIGHT EF=ECTS O~ PAVEMENT PERFOA~ANCE 
VERSION I.G - OCTOaER 1976 

HIT~ IG A INT£Rsr4T~ ~lGl0 PAVE~ENT SECTION .A. 

L I f 

U N Des C 0 U N TEO COS T S 

'tE-'R IN 
-'N4~YSIS »!ORIO:> 

2 
3 
4 
0; 

0 
l' 
6 
9 

10 
\l 
12 
13 
14 
Hi 
16 
17 
18 
19 
20 

TrJT"~S 

i>R=:S"NT 
PROPOSED 

~~I~LIONS OF DOLL4RS< 

>14 I NT EII/j""'CE 
~~ESENT PROPOSED 

{I.207 0.295 
().263 0.413 
0.335 0.557 
a.-us 0.713 
J .506 0.846 
0.589 0.921 
0.657 0.954 
0.704 0.943 
0.729 (.908 
0.739 0.854 
0.737 0.799 
0.731 e.T4. 
0.722 0.685 
0.712 0.646 
0.703 0.633 
0.697 0.652 
0.697 0.691 
0.709 0.761 
0.736 0.912 
a.7S1 1.090 

12.370 15.044 

S A L V 4 G E V A L U E 
""ILL 10'1'5 OF DOLLARS( 

ANALYSIS "ER fOO 
3E"I"NING END 

-761.882 -540.915 
.. 761.682 -553.9Q7 

DE~ TA -12.992 

OVERLAY 
PReSENT PROPOSED 

(1.296 0.388 
0.370 0.484 
0.464 1.308 
0.539 0.638 
0.645 1.091 
0.843 3.124 
1.052 2.127 
1.379 2.534 
1.662 6.537 
1.986 4.153 
2.33<) 4.714 
2.611 5.122 
3.286 11.079 
3.737 5.312 
4.067 4.976 
4.438 8.626 
4.378 3.546 
4.226 2.996 
3.961 2.431 
3.646 3.')19 

" .... 124 74.406 

I f. L I "f .. [ 
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'USTIN ~ESEA~CH ENGINEE~S INC 

NU~O'O _ .EIGHT EFFECTS ON PAVE~ENT PERFORMANCE 
VERSION 1.0 - 3CTO~ER 1978 

STOP 

..... 
..po 
W 

o o 0.0 0.0 

• 

J I . I 
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AUSTIN qESEARCH ENGINEERS INC 

~ULa~o - WEIGHT EF=ECTS IN PAVEMENT PERFORMANCE 
VERSION J.O - OCToaeR 1978 

SAMPLE SOLUTION USING HYPJTH~TICAL STATE DATA 
-THIS RUN INTENDED FOq IL~usrRATtVE PURPOSES ONLY 
INTERSTATE SYSTEM. RIGID AND FLEXIBLE. 

SECTION SECTION LANE 
N~M3ER IOENTI=rER MILES 

UNO I SC OUNTEO 
OELTA COST OELTA 
COST RATIO SALVAGE 

VALUE 

r 
< 

PRESENT WORTH 
DELTA COST 
COST RATIO 

1 
2 

I'ITFLX A 

UHRIG A 
110J. -27.915 1.J4 
2220. 30.955 i.53 

-21.322 -43.683 1.32 
-12.992 13.667 1.50 

TOT"L 3321. 3.041 

ALL COSTS ARE IN MILLIONS OF oeLLARS 

r r , .. 

UNIFD~~ ANNU"L COST 
DELTA COST 
COSY RATIO 

-3.60~ 

1.192 

-2.617 

1.32 
1.50 

r r r 
~ 

RATIO OF R~MAINING LIFE 
PROPOSED/PRESENT 

I .10 
1.39 

I r 
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