











































































































































































































































































































































































































































































































































































































































































































































































































- e et [ N LY

0827 16As1GAeN

0828 K=0

0529 DA 110 Jetol

03830 1GAn1GAe1

0834 1G8s1GAL

0932 KaKel

0533 GaA(IGAYB2GL(K)

0834 GA(1G8)=XGL(K)

0538 110 CONTINUE

0836 1GAa1GAeL

0%y’ Covone$PECIFY 1D'S

0838 08 120 Jei,l!

0839 10(t.JIRIDN(I)

0840 120 CONTINUE

0841 CovasolREATE SRANCH DATA FOR E4ALH SECTION OF LRO8S DRALIN

0842 11aNPARASY

0843 1J511 eNPARAS2

0544 : KsNPARA 1

0949 08 130 Ia11,1J

0846 KeKel

0847 10(1.1)81}

0848 10(1,2)82

0549 tF (1,€0,11) 10(1,2)8¢

0530 10(1.3)m2

0894 101,482 B

0892 I0(1,3)nIxEe]

0833 09 125 JJsb,1}

0594 Jusge2e(JJes)

0939 129 1D(1,JJ)01GA¢JNK

111 CooowsDEFINE CHAINAGES AND AREAS

038y GA(3IGA+S)n0,0

0538 CA(IGAG6)SABI(DSOFP(X)eDBBPFP(Kel))

(1.1-1] GA(1GA¢7)e0,0

0860 GA(]GA+R)YS0,0

13 GA (16440180861 (X)

09632 GA{1GA+10)eDSGL(KeY)

0863 BAlIGA*11)90,0

0364 GA(IGA¢12)8GA(IGAE)

0568 1GAsIGA12

0866 ConwnsDEPINE U/8 BRANCHES

086 KE(IKEe} YK

0368 IFCT. 0,20 GO 7O (28

0589 KE(IKE42)alel

0sro 128 IXEsIKEeID(I1.,2)

L1141 130 CONTINUE

0872 ComecoCREATE UPSTREAM BRANCH OATA FOR DymMMy PIPP D78 @F x/D SEY

0873 1slJey

0374 10(1.2)m2

0579 10(1,5)8IKEl

0876 KE(IXEe] )]

0877 KE(INEe2)01)

0sre IXKEuIXEo2

0579 NBRANB e}

0880 NBRAsT e}

osei IF (NUX,FQ.0) NBRASINPARA

0882 NBuQ

ase3 10TeiGAe}

0904 10410 ToNRRA

0588 10Ls1DAONBRA

0386 J00a10LeNGRA

0se? fOKsIKEe!

0388 10JsINDeNBRA

0589 INGalDJeMIoNBRA

0890 CrowesCREATE DUMMY PIPE VALUES UPSTREAM BF X/D SEY A8 REQUIRED

0591 JJeo

0992 NPs{

0993 LelDRe}

0394 IF (NUX,NE,OQ) GB TE 140

0899 Lsl0Pe}

0396 NPENPARA

0397 140 DO 160 Jluml, NP

0396 Islet

0599 Ks]pTelel

0600 GA(K)EGA(L*})

0604 KslDAslel

0602 GA(K)IAGA(L*2)

0603 KslDLelod

0604 GA(K)SGA(L®Y)

0608 Ks10Dele}

0606 GA(K)ISGA(L*4)

0807 Leled

0600 KalDJelenJe(lel)

0609 e 199 Jisl,MJ

0610 KaKel

06431 Leiet

0612 159 GA(X)ISGA(L)

0613 JJegJet

0614é NUMSIOX(NSET,JJ)

0618 10(2s1)010(NUM,L)

06836 160 CONTINUE

0647 RETyaN

0610 1001 FORMAT (1MO, SN, 2NDHUPSTREAN CROSSORAINS, 18,

o619 1244  OPWNSTREAM CRESSDRAINS,IS)

g:;? 2000 FORMAY (I1NO///7/7/9X A INENTERED SETYP) .
END

END OF SEGMENT, LENGTH 800, NANE SETUP
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00622 SUBRAUTINE SUBNET (¥ ,GA,NKE,NGA,NUX)

0062) CecvesTHIS JUBRAUTINE PRODUCES A SET #F OPTIMAL DESIGNS FAR A NETWURK
0824 r4 GVER A RANGE OF D/S STATES

0629 DIMENSION KE(NKE) ,GAINGA)

0624 CEMMBNIDATAZ NBET NBRAN,NB,NPIPE, NIDSET ,NTTEN KT TEN, N

062’ COMMON/PARAM/POA (0,203 4 MENDg JEND s MJ o NDy ToRPo 2D, DMAK,NUINSOFLTA
0628 COMMAN/WHERE/ID(200,11),10X(10,12),304,10L,107,1DK,106,10D,10J,
06239 ‘1”0!”419"01”

0630 IF (ND,GY,0) WRITE (6,2000)

0031 ConvaaRRANCNES WAVE BEEN SEQUENTIALLY SRDERZDIDESIEN EALH IN TuaN
0632 00 100 NBal,NBRAN

0633 CoveaeDESICN GRANCN TB A MINIMUM GRADIENT

0634 CALL MGRAD (XE,GA,NKE,NGA)

0638 CoveuaSORY QUT UPSTREAM COSTS

0636 NNS1DG¢2¢30(NB,3)

0ey?’ CALL COMB (XE, QA NKE,NGA,NN,GA(IDG),KECTIDKY)

0630 CerenoPRIDUCE @PTIMAL DESIGNS FOR THIS BRANCH PAR RANGE OF D/8 STATES
0639 CALL NBRUN (XE,GA,NKE,NGA)

0640 ConawoePROINUCE TRACE BACK UP BRANCH FER RANGE OF D/8 STATES

064} IF (NB,EQ,1) CALL TRAIL (KE,GA,NKF,NGA)

0642 100 CONTINUE

0643 NBSNBRANGY

0044 NPIPEanED(10(1,1),10)

0643 KaID(NS,10)¢1D(1,4)0}

0646 CALL UPVAL IXKE ,GA ,NKE  NGA,TUS,A42,0,GA(K))

0842 GA(IOR)YSTUS

0648 GA{IDReg)0A

(11 CAl10R42) 82

0630 GA(IDRe 3)=D

0634 CalL $1ZED (PO, NPTIPE,1,0)

06932 c‘LL CGNB (KtoGhNKE.NGA.!Dlol.l.l)

0883 ComeoaDEFINE MAX LEVEL AND MAX DIAM NUMRER FAR BRANCH |

06834 IMAXSGA(LIDL)

0658 DMASGA(10D)

0636 Call SIZED (PDANPIPE,IMAX,DNMA)

0837 CocecafBR EACH D/3 STATE,TRACE BACK T8 OBYAIN WEP TO STAYE U/S AF SUBNET
0638 CovewoRFAD TRAIL OATA FREM MAG TAPE

0639 REWIND 9

0660 NKS10Ke}

0604 00 190 Jsi Mg

0862 NKSNK e

0663 190 READ (9) KE(NK),REAL,REAL

0664 REWIND 9

0668 NK1sNKEeM]

0866 NGialDRe3

068y CeveoaFUR EACH D/8 STATE

0668 0@ 200 Jei,JEND

0669 JisteJENDeJ

0670 008sPDA(NPIPE,JY)

0671 D8 200 Maj MEND

0872 NK]sNK] et

0673 XE(NK])uO

0874 NGisNGl e}

L 24 ] 1F (GA(NGS),GT,99909¢,0) G Y8 200

06768 208alDELTACFLBAT (Me])

0er? Cowece IDENTIFY U/S M AND J

0678 CALL BRINGE (GA,NGA,IDS,D08,ZMAX, JMAX, NPTIPF,TDJI,M1,01)
0679 IF (ND,GT,1) WRITE (6,3000) Z0S,DN8,INAK,JHAX,NPIPE,IDJ,»1,J1,M,J
0680 KalDKe(Jiel )oHENDeM] @]}

peey KECNX] Y uNUXaMJoKE (K)

pesa 200 CANTINUE

06083 IF (ND,LY,2) RETURN

. 0684 NK]sNKEwMJe]

111 ] HRITE (6,1001) NK{§,NKE

0686 HRITE (6,1002) (KEC1), TeNK],NKL)

(11} RETURN

0680 2000 FOARMAY (SX,1AHENTERED SUANET)

0689 100) FORMAY (1HO/SX,47HREFERENCES ACROSS SUBNETWARK STORED IN ki FRAM ,
0690 116,44 73 ,16)

06914 1002 FORMAT (1X,15,1916)

0692 3000 FORMAY (1X,3F8,3,716)

0693 END

END BF SEGMENT, LENGTHN 380, NAME SUBNET
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0694 BUBRAUTINE RATN (v, T,41)

0698 Cosoaa YBRETURN PERIFDLIYRE), THTIME (NINS) , RIS INTENSITY [MM/NR)
0696 RILED,/7T4((VeT0202,20)00,20180«2,94)

0697 IF (Rie}3,) 10,10,40

0698 10 RIaAMAAL(RT40,0)

0699 NETURN

0700 40 Nlag

0704 Covenas [TERATIAON LOOP FOR HOLLAND FBRMULA

0702 SO Nisnlet

0703 FRALRG(15240,0/7Y/RT/Te(RTeT/$824, ooo.t).-s.ss:-i 0¢0,03142R]
0704 DF%al ,0/R1¢3,55/(R1¢152,4/7)¢,0314

0708 x-'/o'

0706 RIsRleX

(2414 IF (aBS(X)=0,01) 10,10,60

oroe 60 IF (NI,LT,10) G@ Te 80

0709 CALL MESAGE(17,0)

or§o END

END @F SEGMENT, LENGTH 98, NAME RAIN

orsyy SUBROUTINE VELAC (SLOPE,DIAM,RK,V,0)

orye CoreceCALCULATES PLONS PROM COLEBAABKeWNITE FORNULA
0ry3 SQuSORTY (SLOPERDIANM)

0714 Vevg,8180800AL0GI0IRK/I,7/DIAMG0,8471E06/80/DTAM)
orys QuVeDIAMEDIAMGO, 7084

orie RETURN

ary? END

END OF BEGMENT, LENGTH 83, NaWE VELBC
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o710

0720
0ray
0722
0723
0724
0728
0726
14 14
oras
orae
2730
o073
orse
0733
0734
0738
0738
oryy
ar38

0740
0744
0742
0743
0744
0748
0746
074y
0748
0749
0730
078y
0792
0793
07%4
0758
0756
[ 1414
07358
0759
0780
0761
0762
0763
0res
ores
0766
orey
0res
0769
0r70
0771
orra
orry
0774
0778
077e
orry
orre
0r7e
0780
(.14}
ore2
0713
0784
0748
070e
orer

SUBRAUTING HGRAD (KE,GA NKELNGA)
Covens THIS SUBRSUTINE DESIGNS 4N INDIVIDUAL BRANCH TO HINTHUN GRADIENT
DIMENSTION KE(NKE),GA(HGA)
COMNAN/DATA/NSET  NARAN,NB,NPIDE  NXDSFT NITEM, KITEM,NK
c."n!N/PARlulPDA(Q.zoj.H[ND.J!ND.MJ,ND,T.BP.ID.DNAl.thNoDFLYI
COMMBN/WHERE/ 1D (200, 113,20X(10: 123,104, 10L, 10T, 10K, 206,100, 10J,
110P,10R,10M, 108 : :
IF (ND,GT,0) WRITE (6,2000)
CowevaDEFINE PIPE TYPE
NPIPEeMAD(TOING,1),10)
CosennlDENTIFY GREUND LEVEL AT UPSTREAM MANMALE
NelO(NS,10)
GLUSEGA(N)
CounnalBT4lIN STARY BF RUN VaLUES
CALL UPVAL (KE.GA,NXE,NGA,TUB, AREAUS,211S,0US,6LUS)
CALL RAIN (RP,TUS/60,0,RT)
CocceoJOENTIFY NUMBER OF MANMOLES IN THIS BRANCH
NMHa IO (NS, 3)
NVALRIOKoNMHS (NMMeg ) o]
I (NKE L ToNVAL) CALL NESAGE (BoNVal)
NVALAIDGONMNA(MJe2)
IF (NGA LT NVALY CaLL MESAGE (9,NVAL)
NC1e1D6
NG2uNG] oNMH
NK$sIDK
GA(NGL)s2uS
GAING2)wAREAUS*RI/3,0L6
JJISKE(NK1)
Nalp(NR,8)
MUSeID(NB,11)
LUSEIDING,10)
KalD(NG,9)
GMINSPDA(INPIPE,S)
CAOVERSPDA(NPIPE,)
£NUSSO,0
CovousFOR EACH MANWALE POSITION
00 80 la2,NWN
NsNei
NG aNGl et
NG2sNG2et
NKIaNKleg
CNDSaGA(N) .
D1873CHDS«CHUS
I08sZUSeDISTeGMIN
LT |
Lalus
30 maMe}
xuGa(m)
LatLel
I TY{8]
INSdMING (ZeLBVERe (CHDSeX)¢GNIN,2INS)
IF (CHDB,GT,Xe0,001) GO YO IO
SLAPES(ZUS*2DS)/D]IST
Kakoel
“TAREAOSBAREAUSIGA(K)
CooveoCALCULATE REQUIRED DIAMETER
38 Of=pOA(HPIPE,J])
IF (JJ.GY,20,0R,01,LY,0, 01,80, D1,67,2,0) CALL MESAGE (18,JJ)
CALL VELOC (SLOPE,DI,POAINPIPE,2),V,0)
IF (VePDA(NPIPE,3)) 38,38,)38
38 IF (VePOA(NPIPE,4)) 42,42,43
42 TFRTUSeDIST/IV
CALL RAIN (RP,TF/80,0,R1)
FLOWSAREADISR]/3,6F0
1F (FLOBW,LE,Q) GO Y8 40
37 JJejJel
o 10 38
38 VsPOA(NPIPE, )
TPaTUSSDIRT/Y
CALL RAIN (RP,YPISD.O,II!
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0708 PLBNEAREADSER]ZI 080

0789 080,78%4¢D1eD] v

0790 17 (QeFL04) 37,39,39

0291 39 CALL FINDG (D1,V,PDAINPIPE,2),3L09E)
0792 2108s2USeD I8 T8 APE

0793 HaNy$

0794 LelUS

0798 41 vaMel

07968 ASGA (M)

ore’ [X 1% |

0798 IsGa (L) . :
oree 208sAMING (2eCOVERe (CHDSeX)eSLAPE, 208)
0800 IF (CHDY,GT,Xe0,001) GO TO 4)
0801 GO 18 40

0%02 43 vePpA(NPINE,4)

0903 TFeTUSDTIST/Y

0804 CALL HAIN (RP,TF/60,0,R1)

0908 FLOWSAREADSeR] /3,620

0808 080,785%4eD1eD]sy

9807 IF (DeFLPW) 37,44,44

DBDe 44 CALL FINDG (0l,V.PDAINPIPE,2),8L00T)
0809 ZUSNEWaZDI+SLOPESDTSTe 2D

08190 1F (LUSNEw,GT,2U8) GO T3 40
ot IF (NMH,GT,2) CALL MESAGE (19,1}
0012 GAING1ey)aZUSNEW

[:] 1% ] IF (ND,GT,0) WRITE (6,1001) RUSNEW
0844 CoevaaSTORE OAWNSTREAM ZONE LEVEL,PLBW AND PIPE SIZE
084S 40 CA(NG1)I=ZDS

0816 GA(NG2)uF| 0N

] 334 KE(NKS YRS

0830 CovwnoREDEPINE UPSTREAN VALUES

oste CHUSECHDS

0820 U208

0824 AREAUSBAREADS

0822 TUSsTF

0823 MUSsM

0824 LUSsL

0829 S0 CONTINUE

0826 €ovenalTERE END BF BRANCH VALUES

0827 MEIDTeNBe

0828 GA(m)=mTUS

0829 MeIDAeNBey

0830 GA(m)sAREAUS

08314 MBIDLeNASY

0832 GA(M)sZUS

0833 MsIDNeNBeq

0834 GA(N)uPDA(NPIPDE,JJ)

0838 10281DGe2eNNey

0036 10V DK oMM ]

08y? IF (NO,LT,3) RETURN

0838 WRITE (6,1002) 107,102,10K,10Y
0839 WRITE (6,1001) (GA(I),18707,1D2)
0040 WRITE (6,1002) (XE(1),1wl0K,1DY)
084 RETURN

0842 1001 FORMATY (1X,F11,3,9F12,3)

084) 1002 FORMAT (1X,19,1918)

0844 2000 FORNAT (TXe JIHENTERED MGRAD)
0848 €N
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0846
0847
0840
0849
0030
0831
0esa
0883
0854
0093
0098
083
0858
0889
0840
0861
0082
08e3
0084
0808
0866
1124
08488
0869
0870
0874
00723
0873
0874
0878
0876
08r?
08re
osrs
0880
08014
0882
0883
0804
0009
088

QUBRBUTINE UPVAL INE,GA, NKE NGA, TUS, AREAHS, ZUS,NUS,GLUS)
ComcaafINDS THF START FF RUN VALUES AP TIME AREA LEVEL AND DIAMETER
c FOR BRANCH NO

DIMENSTON KE(NKE),GA(NGA)

COMMAN/DATA/NSET ,NBRAN,NA,NPTPE, NXOSET, NTTEM, KT TFM,NK .

COMMAN/PARAM/POA (9,20) ,MEND, JEND,MJ,NOD, T, AP, ZD,0MaY,NNIN,DELTA

COMMAN/WNEREZ 1D(200,11),1DX(¢10,12),304,10L,107,10%,106,100,10J,

t110P,10R, 10M,108

IF (ND,GT,0) WRITE (6,2000)

TuSa?

AREAUSEOD, D

2138999999,9

“~ DUSE0,0
Comenas IDENTIPY NUMBER BF UPSTREAM BRANCNHES
8 NUSsIO(NS,2)
IF (NUR,EQ,0) 83 TO 20
N'xo(‘.,,’-‘
CovoaaF Ot £ATH UPITREAN BRANCH

08 10 Tei,Nus

NaNed
CovaseJDENTIPY BRANCH NUMBER AND UPSTREAM VALUES

NBRASKE (N)

MsINTeNBRA®Y

TUSeAMAXLLTUS,GA(M))

MalDAeNBRAw]

AREAUSSAREAUSIGA (M)

MalDLeNBRAe]

ZUSEANTING CTUS,GA(M))

MalDOeNBRACY

DUSSAMAX] (OUS,BA(M)Y)

10 CONTINUE
20 ZUSSAMINTI(ZUS,GLUSePOA(NPLIPE,1))

GAUINGISIUS

CALL SIZED (PDA,NPIPE,XECION),NUS)

IF (ND,LT,1) RETURN

WRITE (6,2001) NB,NUB, TUS, AREAUY, ZUS,DUS

RETYRN

2000 FORMAT (SX, | INENTERED UPVAL)
2001 FORMAT (93X, OHBRANCH, 16,18, 2INBRANCHNES UPSTREAN,TINES,F12,3,

;:u;azlo.'ta.J.anevtL-.VIz.J.suottnla!lz.S)

N

END OF SEGMENT, LENGYH 212, NAME UPVAL
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088?
0800
0849
0890
009t
0892
0093
0894
0898
0896
0897
0898
0099
0900
0901}
0902
0903
0904
0908
0906
0907
0908
0909
0940
0914
0912
0943
u9is
0949
0048
991?
0918
0919
0920
092y
0922
0923
0924
0928
0926
0927
0928
0929
0930
0934
0932
0933
0934
0939
0936
09327
0938
0939
0940
094}
0942
0043
0944
0943
0948
0942
0940
0949
0930
0951
0932
093}
09494
0959
09956
oy
0938
0939
0960

SUBRAUTINE . COMR (KE,GA,NKE,NGA,NN, 2TNE,NNDS)

DIMENSTON KE(NKE),GAINGAY
COMMBN/DATA/NSET , NARAN, N, NPTPE ,NXNSET NTTEN, KT TEM, NK
CANMBN/PARAN/PDALD,20), MEND, JEND, MJ,ND, T,RP, Z0, DMAX,OMIN,DELTA
cm.“lu“t“’!o(!oo.‘l’c!O"lOol’)o!olnlh&olﬂful“cl“clﬂnoIOJO
‘!”.!0'0’0"0"’:.‘" 622000

144 (“O.GY.“) @

CoceweSEY COST 3F ARRIVAL AT FIRST MANWGLE IN RUN 10 ZERS
09 10 lel, N
JaNNe e

40 Gal(J)e0,0
NUSsI0(NS,2)
B inetrat)) e e 100
t¥ (JEND,EQ, [

CovewcDEFINE INPEASIBLE PIPE ZONES AT THIS UPITREAM END OF THE NETweRk
J28JENDe 7 .
LELILSY
p® 20 Jst,J2
08 20 Msi,MEND
KaKel

20 GA(K)2000000,9
G9 10 100
30 KalO(NB,S)e}

CocncaBR EACH UPSTREAM ARANCH
02 90 Ist,Nub

Concoe(FINO U/S PIPE NUNBER,TYSE AND MAX,014M,NUMBER)}
KXol
NRSKE (X)

NP IPUSENBD(IOINR,1),10)
LeloDeNRey
CALL SI2€0 (POANPIPUS,JIT,8A(L))
LSIOL¢NRe}
TTUSGA (L)
03 80 Jsi,JEND
JJENDOSe JENDJ
IFf (JJ.GE,6) GO YO 4O
1F (1,6Q,1) Gd Yo 110
Gd 79 80
40 0D=PDA(NDIPE, NS}
DA 70 Mmi,MEND
103a2T08ePLOAT (Ml ) aDELTA
COITAn999999,9
0@ 60 JuSsi,JEND
JJUSsJleJENDOJUS
IF (JJUS,LT,8) CO TO 60O
NUSaPDA(NPLIPUS,JJUS)
IF (DUS,GY,DDS+0,001) Go 7O 43
00 53 MUSsi,MEND
TUSEITUSFLAAT(MUSe])eDELTA
IF C2US,LT,208-0.00() GO TO 6O
LeIDJoi ¢ (NRel)aMJe (JUSe| ) eMENDSMUS
COSTASAMING (COSTA,GALL))
59 coNTINUE
80 CANTINUE
08 LaNNelo(Jel) aNENDIN
GACLISAMINI(GACL) oCPSTA,999900,9)
70 CANTINUE
80 CONTINUE
on CONTINUE
100 If (ND,LT,1) RETURN
LuNNeMJat
WRITE (6,1001) NP ,NUR,NN,L
WRITE (8,1002) (GA(13,2uNN,L)
RETURN
110 LeNNeio(Jatl )OMEND
08 120 KEwe}, " END
LeLel
120 GA(L)=99909090,9
Gy @ 80
1001 FOAMAT (1HN,8X,20HU/8 CASTS FOR BRANCN, 16,194 (NA, AF U/S PIPESS,
116,1M4),218)
1002 PORMAT (1X,F11,3,9712,3)
2000 FORMATY (39X, J2HENTERED COmB)
END

END 8F SEGMENY, LENGTH 407, NANZ CoMB
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0961 SUBRAUTINE NRRUN (XE,Ga, NKE,NGA)

09482 DIMENSTION KE(NKE),GA(NGA)
0983 COMMAN/DATAZNSEY , NARAN,NR,NPIPE (NYDSET,NTTEM, KTTFM,NK
0964 camnwnnmnnuo.?o).nguo,uno.w.uo.r.v.zo.nuu.mm.nnu
0969 COMMBNIWHERE/Z ID(200,11),10X(10,12),10A,INL,IDT,INK,ING, NN, J0J,
0966 $10P,1nR, 104, 1DA
over LOGICAL NEwN
0968 IF (ND,GT,0) wAITE (6,2000)
0969 LENDRIN(NE, 4)
0970 NENDEIN(NB,I)
0071 1048106+ 2eNEND
0972 1088 IDKeNEND
0973 100u 10HNENDIHS
0074 1ONRIDBS (NENDe] ) oM
“0978 KCOSTe1DHIMJw]
09768 KREF =108e1
.1 244 Nt
0978 CeneoDEFINE D/8 STATE (MANHOLE N)
0979 10 NsNel .
9980 Coveva (DEFINE PARAMETERS OEPENDENT ON *NT)
096t NEWNS, TRUE,,
0982 Covowe (RELATIVE CHAINAGE)
0963 KeIN(NR,8)¢Ne]
0984 XDSsGA(K)
nees Cmonea (180 37 20NE)
1211} KeINGeNet
a98” ZT090GA(XK)
(111} Coceea(PLONW)
989 KeI0GeNn§ oNEND
0990 QNSGA(X)
0994 Lovean(MAd PIPE DIAMNUNBER)
0092 KeINKsNa]
009} NDONeKE (%)
099¢ Js0
0998 ComewnDEFINE D/8 STATE (OIANEZTER )
0996 20 JsJel
099> JP1PEENDNe JEND¢J
0998 ns0
0999 CoowoadDEFINE 0/8 STATE (LEVEL M)
1000 30 MeMei
1004 CommaaD/S STATE (M,J,N) 18 NOW DEFINEDIIEY COSY OF ARAIVAL AT (™,00N)
1002 4 ARTIFICTIALLY NIGH
1003 KCOSTakCAsSTel
1004 KREFRKREF o}
1003 GA(KCOST)N999000,9
1008 KE(KREF)s0
100? Co=wna0DAES JPIPE CORRESPEND T8 A REAL PIFPE?
1008 IF (JPIPE,LT,6) GO YO 300
1009 Z0Ss2T08eP LAY (Mol )eDELTA
1010 NNSO
31081 CoonesDEFINE UPSTREAN STATE (MANMILE)
1012 NREFsO
1013 40 NNENNoQ
1044 KaID(NR,0)+¥Ney
1718 = XUSeGA(K)
1016 Cosnsall DISTANCE BETWEEN MANNOLES PERMISIALE?
104 IV (YDSeXUS,CT,0MANCO,001,AND,NENN,GT,2) GO TO 4N
1018 IF (X0SeXUS, LT, ONINGO,001,AND,NEND,GT,2) GO T8 290
1019 NREFONREF o
1020 KalDGeNNu]
1023 IF (NKE LT, INMe{eJeNREF) CALL MNESAGE (10,M)
1022 IF (NGA,LT,.IDQe102eNREF) CALL MESAGE (11,0)
1023 NKSINMeIN(NREFel) . .. .. .
1024 NGSIDQe2¢(NREF=})
1029 ZTUSSGA(X)
1026 IF (NGT,NEWN) GO T6 1850
1037 CocnueNEFINE PARAMETERS OEZPENNENT AN CAMAINATION 8F N AND NN
1020 Coones[DEFINE INTERMEDIATE GROUND LEVELS)
1029 00 30 Le2,LEND
1030 Ko ID(NB,11)oley ,
1031 IF (GA(K),CT,XUSe0,008) Ga 18 60
1032 S0 CONTINUE
1033 60 Lis,
1034 KGELIsK
1038 KGIL1sK= END
1036 La2sLie}
1037 As0,0
1038 LEveLed
1039 1F (L1,EQ,LEND) GO TO 140
1040 IF (GA(XGXL141),6T,XD3¢0,00)) GO T8 140
1041 LIS, et
1042 0@ 70 Lst3,LEND
1043 KsIDINA,11)oLey
1044 IF (GA(X),GT,XDS*0,001) GO T8 80
1048 70 CANTINUE
1040 80 L2sL~}
1047 KGRL2ARTDENRL 1 Yol el
1048 KG2L2eKG X 2eLEND
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BOLUNOODCOPRE( N

i Gub b fuh s R P R G BB Gl BB P G GO b
——— > e - - o> - s o oo
B MR AI AP A o 00 o o s om0 o 00

CocnswlEF [NE AREA BF LONG SECTION 4BAVE STRAJGHT LINE FROM NN To N
AseGA(MGXL101)e(GACKGILI)eGA(KGZL2¢01)) 0,3
D8 6% LLwLl, L2
HCALLEIDING 1] ) oLLm]
XGZLLeXGX LeLEND
85 AsAeGA(KGXLL)*(GA(NGILLeL)=GA(KGZLL 1) )08
ASReGAINDALZOI YOIGAINGILI @S duGA(NGIL2) Y oN Y
Coomeald GROUND LEVEL,CONCAVE,CONVEX QR VARIABLE
CSLAPES(GAIKGILDe1 IuGA (XC2L (w1 ) )/ (KOS )US)
0@ 330 LsL1,L2
KGXLBIO(NB, 110w}
XGILSKGXLeLEND
PSLAPES(GA(XGZIL)=GA(XGILI=1))/TBAIRGXL )oxXUS)
1F (PSLOPE,LT,GSLOPFe0,00001) GO YO 90
IF (PSLOPE,T,GSLEPE+0,00001) GE TE® {30
G2 18 (130,100,130),LEVEL
90 60 10 (120,130,100),LEVEL
100 LEVELRL
69 10 140
110 LEVELS)
- e re 130
120 LEVELE?
130 CONTINUE
CowwoeDEFINE AND STORE GROUND CONDITIONS AND DISTANCE BETWEEN MANHALES
4 FOR THIS COMAINATION GF N AND NN
140 XE (NX)SLFVEY
KELuNe) )y |
KEINK22) w2
GAINGIXANSeAUS
GAINGo1)ua
IF (ND,GT,1) WRITE (6,2002) NN, N NREF,LEVEL,L1,L2,GA(NG), A
ComeonlDEFINE UPSTREAN STATE (U/8 #IPE DLANETER)
150 DIST8GA(NG)
AREASGA(NGeY)
LEVELBKE (NK)
LisxE(NKe])
L28KE (K +2)
JJso
160 JJujJiel
KsInKeNNe]
JIPIPESKE (X )@ JENDOJJ
1F (JUPIPE,LY,8) GO TP 260
CovneDEFINE UPSTREAM BTATE (CRIWN LEVEL “M)
LL1 1]
170 MMBMMe)
ICOSTaIDMel o (NNl )aMJo(JJu]l ) aMEND MM
CovowaCHECK FEASIBILITY AF SALUTION

-_F-o-dntuls STATE PEASIBLEY)

17 (Ga(1C087),67,999999,0) GO YO 250
Covuco(PIPE SLOPE NITHIN RESTRAINTS?)
ZUSS2TUSFLAAT (MMl ) eDELTA
SL9PCe(JUS=ZDS) /DT 8Y
IF (SLOPE,LT POA(NPIPE,8)0,00001) GO 18 200
CocaoalPIPE CAPACITY SUFFICIENTY)
CALL VELOC (SLOPE,PDANPIDE,IPIPE) ,POA(NPIPL, R, VEL,OFULL)
IF (QFULL.LT,ON) GO T8 250
Covmoa (VELOCITY ACCEPTABLED)
IF (VEL,LT,PDA(NPIPE,3)w0,008) GA T3 260
IF (VEL,CT,PDA(NPIPE,4)¢0,008) GO T8 280
Crevea(DEPTH OF COVER RESTRAINT VIOLATED?)
GO 16 (240,180,240,180),LEVEL
180 N@ 200 LeL1,L2
KGALBIO(NB,81) oLy
KGZLakGXLeLEND
IF (2US«SLOPELCCAINGUL)IeXUS) GT ,CAIKGIL)ePNA(INPIPE,1)eD,001) GO
119 250
200 CANTINUE
CoceeaSALUTION I8 FEASIALE SO COSY AND COMPARE wlTW PREVIAUS CHEAPESY
240 MGZLIuTO(NA,10) 0L 1l
KGZL2aIDINA,1D) el 20}
CALL CASTIT (JPIPEeY,AREA,BA(KGILI®L)o2US,GACKGZL241)e2D8,DI8Y,C)
CsCeGACICOST)
17 (C.GT,CAIKCA8T)w0,001) GO 73 250
GA(XCAST)ISC
KE(KREF)B(NNw])aMJo(JJn] ) e MEND s uM
IF (ND.GT 1) WRITE (6,2N04) N,J,M NN, JJ,4M,XDS,XUS, 208, 218,
LPOA(NPIPE, JPIPE) ,POAINPIPE, JIPTPE) ,KREF (KCOST, XE(XREF),GA(KCAST)
CocmaaMBVE @N T8 NEXT UsS STATE
230 IF (MM LY, MEND) GB 79 170
260 IF (JIPIPE,LY JPIPE,AND,JJ.LT,JEND) GO TH 160
1r ‘”N.L!.N.‘, GO 18 40
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1133
113

1149
1180
1191
1182
1193
1194
1188
1150
1197
1186
119¢
1160
1164
1162
1163

CoveacMdVE AN T3 NEXT 0/8 STATE

290 NEWN® FALSE,

300 IF (M,LT.,MEND) G& Y@ 30O
IF (J,LT.,JEND) GO TO 20
IF (N LT NEND) GO 1O O

Cocaond TORE DAWNSTREAM CHSTS FOR THIS BRANCH

tslDHe (NENDoL ) aMJe}
JelnJeinNBel)eMJul
JAnJel
Jas JeMJ
D8 310 Kmi,MJ
1s8lel
JaJet
GA(JIeGA(D)

310 CaNTINUE
§F (ND,E0G,0) RETURN
WRITE (6,2005) N8
WRITE (6,2008) (GA(J),JulA,JB)
Is10TeNBwY
JulpAeNge}
KsJOLoNAe
Luj0DeNGe}
WRITE (6,2007) NB,GALT),8A(J9,08(X),BA(CL)
RETURN

2000 FOAMAT (SX, | IHENTERED NBRUN)

.. 2002 FARNAT (10X, 1SHGROUND FREAM M/H,34,6HTd M/W,514,2(F0,3)/9X,

11080N J " NOJ wm ${.1] {1 208
2 093 o KREF  KCOST AEF cast)

2004 FORMAY (1%,01%,6F9,3,3168,F12,3)

2008 FORHATY (160,5K, 200078 COITE POR PMANCH, 18)

2006 FORMAT (1X,Fi1,3,9712,3)

e

2007 FORNATY (1HO,5X,7HBRANCHN 416,26N DOWNSTREAM VALUESE TINES,F12,3,

1::» AREAS,P12,308N LEVELS,F12,3,7% DlaNe,F12,3//)

END OF SEGMENT, LENGTN 1083, NAME NBRUN

1184
1169
1186
1167
1160
1169
1170
17
1172
1173
1174
1478
1176
1477
1170
1179
1180
1104

SUSREUTINE COSTIT TJ,ARTa,NUS,DDS,018Y,C08T)
DEPTHA(DUSODDS)/2,00AREA/DISY
GR Td (10,20,30,40,30,80,70), ,J

10 :':Y:Oll't(ﬂ..’l.llD!’T“,O’OnQO’O'OOOU‘
ETYURN

20 g::v:otar.(s.:os.x-ntvtn)o:o;uoru,onout

URN

30 CO8TR0ISTa(8,004,100EPTHI¢30,0075,0+0U8
RETURN

40 COBTRDISTA{12,304,44DEPTNY30,0000,000U8
RETYRN

SO0 COSYSOINT2(10,004,760EPTN)030,0085,0¢0U8
RETURN

60 COSTADISTL(10,748,000€PTH) 430, 0¢00, 0¢0US

RETUMN

70 CASTE0I8T7e(23,748,300EPTH)¢30,0098,000U8
RETURN
END

ENO @F SEGMENT, LENGTH 139, NAMT CosTIY
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1102 SUBRAUTINE TRAIL (KE,GA,NNF,NGA)

1163 CowowoTRACES BACK UP A BRANCH FOR EACN 0/8 STATE AND STYARES THF THACE Ow
1104 4 MAGNETIC YAPE FILE

1188 DIMENSTON MELNKE) ,GA(NGA) 4XTEMP (200),ZTENP(200),0TENP(200)
11068 COMMBN/DATA/NSET ,NARAN,NB ,NPTPE NXDSET ,NITEM, KTTEM, NK .
1182 COMMEN/PARAM/POALD,20) 4 MEND, JEND,MJ,ND, T,RP, Z0,0MAX,NMIN,DELTA
$1188 COMMAN/WHERE/1D(200,11),10X¢10,12),104,10L,1D7,30%,10G,100,10J,
1109 $110P, JDR, J0OM, 100

1190 IF (NO,GY,0) WRITE (6,2000)

1394 KslDMeMJoy

1492 NNEO

1193 00 S0 {si,™J

1194 ConneaIDENTIFY TRACE BACK REPERENCE FROM END MANNOLE
1199 Kuiel

1198 MJINSKE (K)

1197 Covanahifi Tl REFERENCE TR Tadl

1194 10 1F (NUDSET,GT,0,AND MIN,GT,NJ) GO 18 20

1109 LoweeaIDENTIPY ACTUAL LEVEL AND DIAMETER

1200 IF (MJN,NE,0) GO TP JO

1204 1%0,0

j202 : 00,0

1203 Go vd 40

1204 30 Na{MJINef)/MJe)

1209 Je(MINeMJe (Nef)eol)/MENDS

1206 MgM JNeM Je (Nof JeMENDS (Jo] )

1207 LalOXeNet

1209 JMAxeKE (L)

1209 JPIPEnJIMAX® JENNGJ

1210 DsPOA(NPIPE,IPTIPE)

1244 LolDGoNe|

1212 IsGA(L)=OELTARFLOAY (Net)

1213 ‘ 40 WRITE (0) MJN,Z,D

121¢ = NNENNel

1218 IF (MIN,LE,MJ) GB TO 8O

1216 Coveea IDENTIFY NEXT TRACEZ BACK REFERENCE

1237 20 LolDBeMJeNINe]

1218 MINSKE (L)

1219 Ga 70 10

1220 50 CONTINUE

1221 CoccaalHELK AN CONTENTS OF MAG, TAPE

1222 IF (ND,LT,2) GO YO 40

1223 00 60 lei,NN

1224 60 RACKSPACE §

1228 D8 70 lag,NN

1226 READ (9) KTEMP(1),ITENP(]),OTEMP(])

1227 70 CONTINUE

1228 WRITE (6,1000) (KTEMP(]),1s1,NN)

1229 WRITE (6,1001) (2YEMP(3),1mi,NN)

1230 WRITE (6,1001) (DTEMP(1),]uq,NN)

1231 80 NITEMSNITEMONN

1232 RETURN

1233 2000 FORMATY (85X, 1 SHENTERED TRAIL)

1234 4000 FORmAT (1%,18,1918)

1238 1008 FORMAT ($x,F11,3,9712,3)

1236 END

END OF SEGMENT, LENGTH 284, NANE TRATL
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12%2 SURRAUTINE BRIOGE (GA,NGA,208,008,ZMAX, JHAX,NPTSE2, NN, 1,J1)
1338 DIMENSTON GACNGA)

31239 cauuonlplnan/woA(D.ZO).ntno,azuo.nJ.No.v,a’.!o.pﬂax.ouxu.ot;v‘
1240 Commnaf INDS THE VALUES PF M1,J1 FAR AN UPSTREAN PIBE AT & MaknfL¢
1244 CoowsaCARREIPONDING T8 LEVELS AND DIAMETERS 208,008 #F QUTGOING PIPE,
1242 ComueaSUCH THAT U/S LEVEL (GE, 203,AND U/8 DIAM LE, DD AND U/S CASY 18 “IN,
124) 1F (NDoGYo8) WRITE (842000)

1244 misQ

1248 Ji®o

1240 CO8TUSR099009,9

1242 08 20 Jmi,JEND

1240 JASRIHMAXeJEND®J

1249 IF (JA,LY,0) GO YO 20

1290 OUSsPDA(NPIPE2,JA)

1294 IF (DUS,GT,008¢0,001) GO YO 30

1292 03 10 Mwl,MEND

1293 ZUSSIMAXWDELTASFLOAT (Nel)

1294 I7 c2us,LT,208+0,001) G8 T8 20

1358 KaNN¢ (Joi )*HEND oM

1296 COSTRGA(K)

1297 IF (COSY,GE,LO8TUS0,001) GO Y8 10

1238 cosSYUsecos?

1299 “isM

1260 Jisy

1261 10 CONTINUE

1263 20 CONTINUE

1343 30 RETURN

128¢ 2000 FORMAT [BX, 1ANENTERED SRIDGE)

1268 £80

END BF BEGMENT, LENGTH 168, NAME BRIDGE

1266 SUBRSUTINE SIZED (PDA,NPIPE,J,D) )

1267 ComunaF INDS THE PIPE NUMBER J COARESPONDING TO B8R GREATER THAN Dl4a% 0
1268 OIMENSTION PDA(9,20)

1269 08 10 Jsb,20

1270 IF (POA(NPIPE,J),GE,De0,001) RETURN

1273 10 CONTINUE

1278 CALL MESAGE (18,NnpIPE)

1273 a END

END OF SEGMENT, LENGTH 88, NANE 81280
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1274
1279
1278
1277
1270
1279

1284
1282
1203
1284
1208
1238
1207
1288
1209
1290
1294
1292
1293
1204
1299
1294
1297
1299
1299
1300

1302
1309
1304
1308
1308
1307
1308
1309
1310
1314
1312
1313
1314
1318
1348
1317
1318
1319
1320
1321
1322
1323
1324
1329
1326
1327
1328
1329
1330
1334
1332
1333
1334
1338
1346
1337
1338
1339
1340
1344
1342
1343
1344
1349
1346
13
1348
1349
1350
1394
13932
1393
1384
1399
1336
1387
1330
1339
1360
1364
1362
1363

SUBRAUTINE TRACE (NE,GA,NXF,NGA,1G, 1K)

DIMENSION KE(NKE),GA{NGA)

LOGICAL LYX
COMMAI/DATA/NSET (NBRAN(NB ,NPTPE  NXDSET NI TEM KTITEM,NK
cannaNIpAnAu/-oA(c.ao).nzno,J£~o.~J.~o.r.~ﬁ.10.0~i'.DN!~.hfL't
CAMMANIWKERE/Z 1D (200, 18),IDX(10,12),104,1DL,IDT, 30K, 108, IDN, 10,
110P,100,10%,108

IF (ND,GT,0) WRITE (9,2000%

Lo, FaLSE,

NPIPESMAD{ID(NARANGE),10)

17 (MNDBET,€E0,0) L¥e,YAVE,

1F (LX) I1GsNGA

IF (LX) IxaNKE

NKSNKES ]

Teacene JDENTIFY THEAPESY END BTATE

1810Je(NBel) oM ]}

KREFD

o870009999,9

08 20 Jui,MJ

lalel

1F (GA(]),67,L08Y0,001) GO YO 20
coSTYsGA(l)

KREFRY

CONTINUE

WRITE (6,2003) CUSY,KRFF
IF (KREP NE,0) GO T8 30
WRITE (6.2004)

s70p

Couena IDENTIPY QUTPALL LEVEL AND DIAMETER

JelRESal ) /nENDe]
nakRtrefJol)eongVd
151006 NERANS]

OndeCa(l)

1210LoNBRANe]
THAXSGALT)
2aZMAXCDELTACFLOAT (Nal)
CALL SIZED (POA,NPIPE,J],0MA)
JIsJJeJENDe)
DaPOA(NPLIPE,JJ)

WRITE (6,2009) Z,0

CovenafE? DBUNSTREAN LEVELS AND ODAMETERS TJ «P00900,9

40

Covon

4

4
-

163106
1G43J06+2aNBRANe]
DA 40 1s1G3,164
GA(1)8e999999,9
«READ TRAIL OATA POR BRANCH FRAM W T PILE INT@ ARRAYS GA A&NO KE
1GlslGdey

IF (LX) IKisIOKeg
NMS g

L1TeMeD

NMBNMe |

BACKSPACE 9
1G1s1Gle2

IF (LX) IKtaIxgieq

TF (IG1,GT,NGAY CALL MESAGE (1,0)

so

Conew

52
Covee

Covee

S5t

2]
40
”n

IF (LU AND INL,GT ,NKE) CALL MESAGE (2.0)
READ (9) J,64(161),64(2G1¢))
LITEMSLITEMeY

IF LX) xE(IKi)ay

BACKSPACE 9

IF (JeM)) 10,10,8

IF (SJeNM)  f1,11,4

162816t et

1G1s1Cde}

IF (ND,LT,2) G® YA SO

WRITE (6,2002) 1G1,1G2

WRITE (6,2001) (GA(l),1e168,162)

IF (LX) G 9 14D
«JOENTIPY UPSTREAM END BF SRANCH LEVEL AND DIAMETER
16LalGLe24{NJNREP)Y

2UBaGA(IGL)

DUSaGA(1IGLe))

WRITE (6,2009) NB,IUS,NUS
«SEY D/8 LEVEL AND NIAMFTYEZR FBR UPSTREAM PIPES
«JOENTIPY UPSTREAM PIPES

NBID(NS,2)

IF (N,EQ,0) GO TO &0

1810(V8,3) =}

Do 59 Js,N

180t

Kskg(l)

L181GIeKey

L291GSeKe] oNBRAN

GA(LIISZUS

GA(L2)sDUS

CINTINUE

1F (NOQ,GT,3) “RITE (8,2001) (G4a(]1),1a163,164)
NASNAe ]

IF (NB,LE,O0) RETURN

1alGIenBe}
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Coscaal$ BRANCH & MINGR WEMBER OF 4 X/D SET, (AR U/S8 &F 4 HINGR wECBER)D

IF (G4(1),LT,2999999,0,AND,ID(ND,39,67,100) GO 78 %0
3F (64(1),67,2000009,0) GO 76 73
0g 71 Jei,NJ
BACKSPALE @
71 CONTINUE

[T L]
CeveasFIND 0/3 LEVEL AND DTAWMEZTER
7% 208aGA(])
faloNgRAN
D03aGA(1)
NPIPESMAD(IO(N,1),10)
Cosocof [ND CORRESPENDENCE FREM 0/8 PIPE T8 CURRENT PIPE

1sIDLeNBe]
INAXOGA(])
1810D4NRey -
LLITITYR %]
CalL S12ED (POA,NPIPE,J,ONA)
NNSIDJeMJa(NBaY)
CALL BRJIOGE (GA,NGA,T0S,008,IMAX S NPTIPE,NNs¥ ,J1)
XREFN({Jiel ) oMENDEM]Y

Conocel$ BRANCH OTHER THAN THE MAIN MENBER OF A CROSSDRAIN SET?

IF C(I0(NG,1),LY,101) GO T8 4y
NXENOSTOX(NGET,7)
IF (TOXONXENDONJ,GE,NK) TaLL “ESASE (12,

Covevelifdl IV A7D SET TRACE OATA INTO NE,4ND MAX LEVEL 4NN DTaw UJS #»F SEY

8Q REWIND 8
NITEM SR ITEMeNXEND eMJw]
IF (x1TE€%,EQ,0) GO 7O 100
09 90 Isy,XITEN
$9 READ (9)
100 JeNYENDeM)
falDKel
00 110 Xst,J
fulet
110 NELD (8) XE()
READ (A) ZMAX,DMA
NKo\Kel
ME(NKISNXEND
IF {ND,GT,0) WRITE (6,2006) NSET,NXEND,KREF
Coocas JDENTIFY UPSTREAM REFERENCE
Tal0Ks (NXENDe] ) eMJekREF ]
120 XREFSKE(1)
NXDu(XREFel /N
KREFSAREFeMJENYD
IF (NO.GT,0) WRITE (8,2000) NIET,NXO,KREF
KNMHETOX(NSET ,8) ¢NXDe]
NMHSKE (XN )
IulDXA(NSET, )
KABSSID(1,7)eNNHey
17 (NXD,GT,0) WRITE (6,2008) CA(XASS)
NKSNKe |
KELNK)SNYD
IF (NXD,EQ,0) GO Te t30
IolnKe (NXDS])eNJOKREPw]
GO 10 120

ComecnIDENTIFY LEVEL AND DIAMETER AT UPSTREAM END @F CRESSDRAIN SET

130 Je(xREFe|)/MENDY
HEXKREFe(Jo] ) aMEND
FUSSINAXSDELTACFLOAT (Ney)
CALL SIZED (PDA,NPIPE,J2,0MA)
JIsJleJEND S
OUSSPOAINPIPE,J))

NSETSNSETel
GO Y0 52
Comovef IND END MANNILE NUMBER LEVEL AND DIAMETER

140 Ju(XREFe])/NENDOL

MuKREFOMENDO(Jel)
NI‘D(NB.”
TalOLeNBe}
ZENOSGA(I)*DELTARFLOATY (Nel)
JulDNeNBal

“TaALL S1ZED (PDA,NPIPE,J1,GA(1))
JJSJTeJENDSJ
DENOSPDAINPIPE,JJ)
WRITE(H,2007) N,J,M,DEND,TEND
GA(1G)SDEND

_KE(IX)aN
1G816et
InmiKe}



ta4e
1449
1448
1487
1440
1449
1450
1441
1492
14%)
14354
14998
1438
1497
14958
1459
1460
14614
1402
1463
14064
1488
1466
1487
. 1488
14090
1470
1474
1472
1473
1474
14798
1496
1477
1479
1479
1480
1404
1482
1483
1484
1409
14860

CaseneFIND STARYS OF TRACE BACX SEQUENCES FUR D/S STATE (M,])

NABTK] o}
NJs)
08 150 Isg,LITEM
NASNAel .
IF (NJEQ,XREF) GO T® 1480
IF (KEINAYSGT MJ) 69 TO 190
NJSNJSe

150 CONTINUE

160 NCO]G2e2e10]

170 Nu(NE{NAYe1)713e]
Ja(k (vAdo(Neg)enJnl) /NENDY
HRKE (NA Yo (Nel)onJanENDe (Jul)
ZUSaGAING)
0ySIGA(NCel)

ConcaeWRITE QUY M/H POSITIANS DIAMS AND LEVELSS STORE M/HS AND DTANS,

WRITE (6,2007) N,J.M,0US,2US
1P 162,67,16) CALL MESAGE (13,0)
IF (Ix1,67.1K) CALL MESAGE (14,0)
KE{IX)aN
GACIG)SDUS -
IKE el
1GeIGet
IF (N LE.1) C3 79 B2
NABNAw] . - .- . - - .
NCSNCw2
GO 18 170
2000 FORMAT (I1MO////7/1%.13HENTERED TRACE)
2001 FORMAT (1X,F11,3,9F12,3)
2002 FORNAY (IX,SIHTRAIL OATAe (LEVELS AND DIAMETERS STERED IN G PRdw,
110,¢¢ 19 ,19)
2003 :::”‘, (IND/ 2o QINCNEAPESY SOLUTIAN LOSTS,F32,3,5%,10HEND 3TATES,
1

2004 FPURMATY (1X,20MND FEASIBLE SOLUTION)

2008 FORMAT (1, 6MBRANCH,16,5X, 19HUPSTREAN LEVELS,?9,3,5),
L1OHUPSTREAN DIANETERE,FE,3)

2008 FORMAY (1), 1 4HCRNSSORAIN SET,18,3%, 1 THCRASSORAIN NUNBER, IS,
13X, SHSTATE16)

2007 FORMAT (IXo7HMANHBLE,J6,9H DIAM NG, , 16,106 LEVEL N8, 10,
19N DIAMETER,FE, 3,00 LEVEL,F9, D)

2008 FORMAT (1X,26NNEW CRASSORAIN AT CHAINAGE,F16,))

2000 FORMAT (X, 14MOUTPALL LEVELS,P12,),194 OQUTFALL DIAMFTFRE,F(2,3)
END

END O SEGMENT, LENGTH 1105, NAME TRACE
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1487
1489
1489
1490
34904
1492
1493
teve
1408
1496
1497
1498
1499
1900
1901
1802
1503
1804
1508
1906
1907
3808
1809
1810
19418
1812
1943
131e
18489
1916
1847
1848
1939
1920
1921
1522
1833
152¢
1838
1926
18>
1828
1929
1930
193¢
1832
1833
1834
1838
1338
1837
1538
1938
1540
j0et
1542
1943
1846
1849
1948
1842
1948
1849
1550
15518
1552
15353
1994
1558
1536
15957
1838
1839
1560
18614
1862
1963
1584
11}
1860
1507
1868
1569
1870
1871%
1872
1873
1974
1878

SUBRBUTINE BUTPUT (KE,GA,NKE,NGL)
DIMENSION KE(NKE),GA(NGA),GL(S),IFFSET(S)
c.nuONIDAYAINS!Y,N!RAN.NB.NP]FE.NlDS(T.NIYCNclt'Cﬂoﬂ(
COMMEN/PARAM/PDALD,20), MEND, JEND, NJ, NN, T o AP, ID, DAY, HNTN, 0L T4
conuONquﬁﬁtiln(ldcv!l!alD!(IOolOD:!DdolﬂLoiﬁf-!ﬂ“oIDG.loo.!OJc
l:”o:°:vl:;a;g.
WRIY [ T]
CooonstMITE INYNUDUTTIRY S4ASIC DATA 19 PERMATTED FILL
D9 (0 lal,9
IF (POA(1,63.,L7,0,001) G0 T8 11
310 CONTINUE
fei0
11 Nale}
WRITE (4,1000) N
08 13 fei,N .
D9 12 Js3),20 .
1F (J,E0,2,0R,J,GE,8) PDA(L,J)81000,0+PDA(E,J)
WRITE 4,1001) POA(],J)
1P CJ.GE O ANDPDALS,J),LTY,0,001) 64 YO 1)
12 CENTINUE
$3 CeNTYINUE
Covonald MANY BRANCHES IN NENW NETWERK?
NgETrey
Ks0
09 40 TaNK NKE
17 CNECI)EQ, INNINSET 7)) GO TP 20
IF (NEC13,VE,0) XSKe2e2ONINSET,8)el
o8 8 40
20 XsKoIDA(NSETo )oY
NIETSNSET e}
40 CenNvInug
NBRASNBRANOK
HRITE (4010003 NORA
NSEYeDd
NasD
NRE2Q
CoonnoeMBVE TO NEXT BRANCH IN GRIGINAL NEZTHORX
SD NBENBel
CoenvuANY MERE BRANCHES?
1F (NB,OY NBRAN) GO Y8 30O
ConsweMEMARER AF A CRESSORAIN SET?
IF (ID(NB,1),67,100) G& Y9 §00
NRONR o}
ConcoeWRITE DETAILS OF THIS BRANCH 19 FARMATIED FILE
CALL DETAIL (KE,GA NKE,NGANB,$,10(NB,3),X,Y,AX,NRY
CouecauBBRT QUT UPSTREZAM PIPES
CALL UPBRAN (KE,NKE,NB)
CoccnolTORE NEW NUMBER FSR THES BRANCH
felnKeNgey
RE(])aNm
6o 1® %0
CoweacBRANCN 18 4 NEMBER 8F A CRE3S ORAIN SEY
100 NSETaNSETel
NRUNBIDX(NSET,8)
" NuXs0
1Nk
120 Islel
Covaoaf [ND NUMRER @F DOWNSTREAN CROSSORAIN
NONWKE(D)
c..---". CACH Cll!!bll!ﬂ SET MEMRER
08 200 N®{,NRUN
CowaeeFIND UPSTREAM AND DOWNSTREAN MANHOLE NUMSERS
{F (NUX,CT,0) G& T8 (30 .. . . - .
LL}Y 3}
68 1@ 140
130 JPIDX(INSET,ToN) ¢NUXe]
MHiakECY)
140 JSIDN(NSET,7¢N)eNDXu§
MH2aREL()) ’
Covnoof IND QLD BRANCHM NUNBER
NUMBRIDX (NSET,N)
CoveosWRITY DETAILS OF NEW BRANCH TO PILE
NRSNRe L
CALL DEYAIL (KE,GA,NKE NGAJNUMB, MH] gMH2 G (N) OFFSET(N) Ao NN
CoveaaB@RT OUT UPSTREAM BRANCH DETALILS
IF (MMt EQ.1) GO TR 160
IF (N,GT,.1) 68 18 150
KK®Q2
WRITE (6,3002) XK
KaNRe2#NRUNe!
WRITE (4,1000) X
MRITE ($5.1003) x
KaNRe]
NRITE. (8,1000) &«
WAITE (8.3003) &
150 ka0
WRITE (4,1000)
IF (N,GT.1) WRITE (6,1002) X
Ge 19 200
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1876
1877
1878
187¢
1880
1561
1982
1883

1389
1966
1587
1580
1589
1390
1991
1992
1593
~139¢
1999
1596
189>
1899
1309
1600
4603
1402
1603
1804
1608
1606
1807
1808
1809
1610
1611
1612
1613
1614
16198
1646
16327
1618
1619
1820
te2t
1622
1623
1624
1629
1826
1627
1629
1629
1830

CueweosBRANCH I8 UPSTREAM ENO @F X/0 SET REMAERY FIND LI/9 RARANCMFS

160
200

CALL UPBRAN (KE,NXE,NUMB)
CONTINUE

Coeeea8BRT AUT OZTAILS 8F CRBIJSDMAING

NENRUNe§

KeNAaUN+{

08 290 Jsi.N

NRENRe |

NPIPERY

WRITE (4,1000) NPIPE

WRITE (6,1004) NR, NPIPE

KaKel
XeAgS(OFFSET(XIeBPFIET (X))
WRITE (4,1001) X

WRITE (6,1008) AX,8PFSET(X)
WRITE (6,1006) AX ,OFFSET(Kel)
veQ,0

WRITE (6,3003) Y,Y,AX,Y,0LIK),Y CLIKuL),X
IF (J,E0,1) ¢o 10 230

Kxs2

WRITE (6,1002) KX

LuNRe2ejeg

WRITE (4,1000) L

WRITE 18,3003) L

LaNRey

wAlTe (4,1000) (8

IF (J.tQ,1) WRITE ¢6,1002) J
WRITE (6,1003) &

te0

WRITE (4,1000) L

CONTINUE

NUXaNDY

TP VAL LT, TOXINIEY, 7)) GO TR 120

ConnoaS3NY JUT NEW SRANCH NUMBEAR FER CASESORALN SET MATN MEMBER

NBIaNReQeNRUNSGQ
KOLDBIDX(NSETY, 1)
UNFUE{00000NR] oNR
JelDKekOL Do}
HE(JISKNEW

Coceasl/POATE BRANCH TIUNTER

o0

1000
1001
2000
{002
1003
1004
1003
1006

NBSNBeNRUNe ]

NKB1e}

ce 19 SO

180

NRITE (441000)

RETURN

FORMAT (1X,110)

FORNAT (1X,F18,6)

FORMAT (1WO//20X,20HanseeNEW NETWBRK CREATEDetesa)

FOAMAT (15X,18,18H UPSTREAM BRANCHES)

PORMAT (18Y%,112)

FORMAT (SX,8HBRANCH,16,6M TYPE,16)

FORMAT (13X,20HUPSTREAM CHATNAGE ®,P16,3,5%,7HAFFSFTe,F12,3)
FORMAT (13X, 20MDBWNBTREAN CHAINAGES,F16,3,3K,THRFFSFTS,F12,3)

END &P SEGHEINT, LENGTH 323, NAMEZ dQUTPUY
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1631}
1832
163)
1634
1838
1838
18y’
1438
1439
1840
1641
1642
1643
1644
1648
1640
1647
1648
1649
1650
1684
1652
1053
1094
1659
16%¢
1687
1650
1459
1660
1604
1662
1643
1664
1669
1666
1687
1068
1689
1870
167}
1672
1873
1874
1678
167¢
1677
167¢
1679
1640
16814
1682
1683
1684
1688
1686
1687
1888

SUBROUTINE DETAIL (KE,GA,NKE,NGA M8, MN] o8u2,GL APFIET &N, NR)
OIMENSTION KEINKE) ,GA(NGA)
CONNEN/wHERE/TO (200,119, 10N (10,12)4 104, 180, 197, 10K, 108,100, 10J,
1107, 100,10, 108
CornanTYPE 87 BRANCH
IsmaD(3D(ND,1),100)
WRITE 14,1000) I
WRITE (6,8002) NR,1
Covveo ENGTH BF BRANCH
18ID(NB,B)eMNl e}
X18GA(T)
JSIDINB,8) eMK2e]
x28GA(J)
DISTeX2eX]
WRITE (4.1001) DISY
CoveasCATCHMENT WIDTH (ENLY WORKS FOR CANSTANT w1DTH)
18ID(NG,8) 01
JulD(NG,9) el
HIDTHEGACJI/ZGALL)
WRITE (4,1001) WIDTH
CocanoBFFSET
1s1D(N8,6)
BFFSETaGA(Y)
WRITE (4,1001) orreeY
ConaeasdBSELUTE CHATVADE
10I0(NB, 7YouNiw]
Axega(l)
WRITE (4,1001) AX
MRITE (6,1003) AX,OFFPQCY
1I8I0(NA, 7 oMHwy
AXBGA(T])
HATTE (6,1004) AX,OFFPSEY
ConaaoNIRECTION INDICATOR
INDsei
Julel
17 (Catd) LT, GAL1)) INDast
1P (ABS(GA(JIwGA(])),LT,0,001) INDaO
WRiTE 4,1000) IND
CocenaGRAYND LEVEL DATA
18]D(NB,10) e}
JSID(NA, 1t )ey
KsIDn(NA,d)
DO 60 Nmj,K
Jufel
JuJel
P (GACJI,LT,X3°0,008) GO T8 &0
IF (GA(J),6T,X240,003) G0 70 70
L LI TY®ALE 1
WRITE (4,1008) GA(2).X
SLeGM(T)
00 ConvInug
70 REYURN
1000 FORMAY (i1X0110)
1001 FIRMAT (I1X,F19,6)
4000 FORMAT (SX,6MBRANCH, 16,84 TYPL,18)
1003 PORMAY (19%,20MUPSTREAM CNAINAGE 9,P168,3,5X,7HAFFIETS,F12,3)
1004 FI:MAY (19X, 20MDONNSTREAN CHAINAGED P16, 3,5X,THQFFIETR,F12,])
(4]

END OF SEGMENT, LENGTH 323, MANE DETALL
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1609 SUBRAUTINE UPBRAN (XE,NKE,NUMA)
1690 DIMENSION XE(NKE)

1691 ca*nonluntﬂtlxn(zoo.ll!.xOI(lo.lI).xOA.!oL.lot.an.lOG.lnn.lOJ.
1992 110P,1DR,10M, JDR

1993 NUBsIO(NUMB,2)

1494 WRITE (6,1001) NUB

1699 1F (NUS,E0,0) 58 T 3D

1496 Jalp(NUn8, 5wy

1897 0@ 20 Xsj,NUB

1608 JaJel

1899 Coseceed D U/S8 BRANCH NUNBER

1700 %8 08KkE(J)

$701 Covneal [ND CORRESPENDING NEW SRANCH NUWAER(S)
1702 KIeIDKexOL Dl

1703 KNEweKE(X])

1704 1P (MNNEW,GT7,1000N) G@ T3 10
1708 WRITE (4,1000) KNEW

1706 WRITE (6,1002) KNEW

1207 Ge 18 20

1708 10 KNEgXNEW/( 0000

1709 WRITE (4,1000) KNE

1210 WRITE (6,1002) KNE

1244 KNEWSKNEWeKNE#] ONOO

1212 WRITE (4,5000) KNEW

1213 WRITE (8,1002) KNEW

1714 20 CONTINUE

1748 30 KNEwsO

1216 WRITE (4,1000) KNEW

17y RETYRN

1718 IN00 TERMAY [1X.110)

1219 1001 FOAMAY (1SX,16,10M UPSTREAN SRANCHES)
1720 1008 FERMAY (19%,I10)

1ra END

END OF SEGMENT, LENGTH 128, NANE UPBRAN

1722 SUBROBUTINE MESAGE (M,N

§1723 wRITE (6,1000) "l“‘ ™

":; [ (1]

17 1000 FORNAT (4ON,17u

1726 enD (AON 1 IN82 00 aZRNRTR NUMNBER,T18,12K ansen 2 18)

- END OF QEGMENT, LENGTH 10, NAME MESAGE
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17 SUBRAUTINE LEVELY (XE,GA NKE,NGA, MG, MK)

v DIMENSION XE(NXE),GAINGA),TDS(200),20(200)

1729 COMMAN/DATAZNOT T , NARAN NB , NP TPE , NUDSET N1 T, KT PEM, WK
1730 CONMBN/PARAN/PDALS,20) , MEND, JEND,MJ)ND, ToRP o ZDoDNAX,AUTN,OFLTA
1734 unuawuuznuxoumua.xnuo.u:.xu.xouxobxox.xu.mo.xo-b
1732 1107, DN, 10N, 108

1733 WRITE (6.1002)

1734 Ce8Ts0,0

1738 1980

1738 10 Lo 00t

17y NPIPEaMED(I0(L0,1),10)

1738 CNINEPOACNPIPE, )

1739 AKX SPDA(NPIPE,2) P
17240 VHINSPOA(NPIPE, )

1744 VHAXSPDA(NPIPE,4)

1742 NENDSTO(LA,Y)

1743 NUSel

1744 CoveIDENTIFY THE UPSTRTAN BRANCHES AND HENCEZ U/ TIME @F FLOw AND LEVEL
4748 NBRelDILS,2)

t746 TulsT?

122 0187US90,0

1748 L1810(L0,10)

1749 GLUSEGA(CLY)

1750 TUSEGLUSSCHIN

1734 AREAUSR0,0

17%2 NGLalD(L0,4)

179) IF (NBR,E5,0) 68 T 40

1754 #eID(L0,9)e1

1788 D0 30 Isi, N8R

1756 : KuKel

1797 LeKE(K)

1798 TUSsAMAX] (TUS, TOS(L))

1759 TUSeaMINL (ZUS, 20(L))

1760 JulndelLet

1704 AREAUSSAREAUSEGA ()

1762 30 CONTINUE :

1783 CoecoaDEFINE PIPE OIAMETER,D/S M/M,CATCHMENT AREA
1704 40 MGEMGel

1763 DIAMBGA(MGe1) .

1766 MKSMKe ]

1787 NDSeXE (MKel)

1768 NIGENUSel

1769 AREASAREAUS

1770 00 4f NIPaNIG,NDS

1774 Julo(L8,9)eNIFey

1772 41 AREABAREAIGAC))

1773 JulD(LN,8)¢NDSwy

1774 0187088GA ()

1778 DISTEDIITOSDISTUS

177 Comauaf IND MINIMUM GRADIENT CONSISTENT WITH MINTMUN VELSCITY
1777 CHINSPNA(NPLIPE,S)

1778 CALL VELOC (GHIN,DIAM,AK,V,B)

1779 IF (V,GT,VMIN) GO 10 44

1780 CALL FINDG(OIAM, VMIN,RK,GNIN)

1784 CraccceFIND REZOUIRED GRADIENY

1782 448 CALL GRADE (DIAM,GMINGRK,AP,DIST,AREA, TUS,SLOPE,Q,QMaX, VEL)
178) Cevovaol IND D/8 GROUND LEVEL

1704 {28 1eNGL

1788 00 30 leli,L2

1708 KsloNGL

178y 1P (GA(K),GT7,DI87D8s0,4) 5O 19 60

708 S50 CENTINUE

1709 60 TLD3ISGA(T) . . -
1790 L2s]

1794 2098GLDIeCMIN

1702 Gesosels MIN SLOPE SALUTION FEASIBLE?

1793 IF (2USeS8 UPECOIST GT,20800,001) GO TO 65

1794 1088 ZUSeSLEPEADIST

1798 TRIEL

179¢ 68 SL9PZe(2Us=2D08)/018Y

13444 CALL VELOC (SLAPE,DIAM,RK,VEL,OMAX)

1796 IF (VEL,LT.VMAY®0,0001) GO TO 68

1799 CALL FINDG (DIAM,VYMAX,RK,GMAX)

1800 2USaZDS+GMAXSDIST

16801 SLOPEBGMAYX

1802 CALL VELOC(SLOPE,DTAM, R, VEL,QMAN)

1803 68 TIMES(TUSDIST/VEL)Y/60,0

16804 CALL RAIN (RP,TIME,RD)

1608 OsAREASR]/3.OE8
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1800 CoeaweCHECK GROUND COVER EN RQUTE

1807 70 LIsLlet
14808 Las 2=}

1809 GAREARD,O

1810 1F (L3.GT,L4) GO 19 90

1011 D2MAXS0,0

n2 D9 80 IsL3,L4

4013 XaleNGL

1814 80 DI%aXsAMAX] (ZUSeSLOPL (G4 (K)eDISTUSIAGATTIOCW]IN,DINAY)
1619 LUBeZUB=D INAY

1816 1032208eNZMAY

1832 CononolALCULATE ARZA 8F LONG SECTION ABQVE STRAIGHY LINE
1818 nysL{eNGL

1849 n2s 2eNGL

1020 GARZARSGA LN, Yo tOA{LIuCA(LR))e0,d

1821 - 03 100 JsL3,L¢

1022 KelaNGL :

1623 100 GAREABGAREAGA(K)#(GACI+1)eGA(Te1)) 00,5

1n34 GAREASGAREAGA(N2) e (BALLL)=GA(LE))20,9

1028 90 CALL SI2E0 (PDA,NPIPE,JPIPE,D]AM)

1826 CALL COSTIT (JPIPE=S,GARFA,GLUS-ZUS,GLDS~20S,N18T,C)
1827 CoSTaCAsTeC

1828 WRITE (6,1005) LO,0I8T,0TAN,8L0PE,TUS,208,6LU8,GLDS,AREA,GAREA,Q,
1829 1QNAX,VEL,C,CAST

1830 TUSaTUSIDIST/VEL

1631 2use 209

1832 GLuUsSaGLNY

l:su ;ngagsu:(: .

1034 JSTUSSDIgTD

1838 LisL2

1836 NUSsNDS

10y IFINDS LT NEND) GO T8 4O

1838 HGEMGa L

1839 MKSMKeS

1840 T08¢(LO)uTUS

1044 Z0(L0)s2VUs ’

1842 : 17 (LA LT, NORAN) GO Y0 10

1843 RETYRN

1844 1001 FORMAT (1MO,T6,F9,3,P7,3,P7 ,4,4F8,3,F0,0,F0,3,2F7,4,78,3,2F10,1)
ta4s §002 FORMATY (IMI//AX,114HARANCH LENGTH DTAM §L3PC U/S 8L 0/8 SL U/8
1846 { GL D/8 GL AREA GROUND A, FL@W CAPACITY VEL, cesr s
1847 FYTLY)

1048 END

END @F SEGMENT, LENGTH 503, NAME LEVELS

1849 BUNRBUTINE GRADE (DIAW,GMIN,RK, RS, DIST, AREL, TUS,SLEPE, 0, QFIILL,V)
1830 CoenugCALCULATES REQUIRED SLAPE OF A PIPE ACCOROING 19 RATIANAL ucvﬂoo
1831 L3GICAL NPLUS,MINUS

1852 Ks0

1083 NPLUSS, FALSE,

1834 MINUSS,FALSE,

1858 SLOPERGMIN

1856 8 CALL VELEC(SLOPE,DIAM,RXK,V,QPULL)

1057 TIMERTUSOISTIV

1858 CALL RAIN(AP,TINE/60,0,R1)

1859 GeAREA*R?/3,8ED .

1860 IF (Q,LT,0FULL,AND,K,E0,0) RETURN

1864 SLOPESFFF(Q,DIAM,RX)

1062 KsKel

1063 IF (K, LE,2) GO 10 &

1064 10 CALL VELOC(SLIPE,DIAM,RK,V,QPULL)

1868 TIMERTUSEDIST/Y

1866 CALL RAIN (RP,TIME/60,0,R])

1867 OsAREA+R]/ S, 6E6

1ess 1P (AB3CCAeQFULLY/ZQPULL) (LT,0,001) RETURN
1869 IF (9e0QFULL) 30,20,20

1870 20 1P (MINUS) RETURN

1874 SLOPEaSLBPE] 00

1872 NPLUBN, TRUE,

1873 ¢a 10 10

1874 30 [F (NPLUS) RETURN

1873 SLOPESSLAPE,999

1876 MINYSE, TRUE,

1877 ca 10 10

1870 END

END BF SEGMENT, LENGTH 1760, NANE  QRADE
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1879 FUNCTION FFF(D,0144,RK)

1880 'ff-O.OQGQStOQGIDXdﬂnas.(nglaao(lﬂls.IIOIOSOA.QQQnggfnqg.,4
1884 il.IOIIOO)-to.OO))aq(.zg

1882 RETUAN

1883 XD

END 8F SEGMENT, LENGTH Sle NANE FPFP

1984 SUBROUTINE FINODG(DIAN,VV,RN,SLEPE)
1489 LBGICAL NPLUS,MINUS

1886 030,7834901ANODTANMYY

1887 SLAPESFFP(Q,DLAM,RK)

1888 NPLUSs, FALSE,

1089 MINUSE,FA|SE,

1890 10 CALL VELOC (SLOPE,DIAM,AX,V,N)
1091 1P (ABS(VVeV),LT,,001) RETURN
1892 IF (vvev) 20,20,30

1893 20 IF (NPLUS) RETURN

1804 SLOPEas 0PL0,900

1899 MINySe, TRUE,

1896 60 10 10

18927 30 17 (MINUS) RETURN

1698 SLOPEsS OPEw! 00}

1899 NPLUSSB, TRUE,

1900 63 ™9 10

1901 END

END OF SEGMENT, LENGTN 80, NAME FINDG
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