8470 PRINT: INPUT*PLEASE ENTER NUMBER OF TIMESTEPS FOR GATE OPERATION:-*,MOSTEP

8480 IF Q4=2 THEN BOTD 8600

BA90 CLS:PRINT*YOU HAVE SELECTED TO DETERMINE A X OUTLET OPENING FOR EACH DUTLET
AT EACH TINE SiEP"

B500 INPUT*IS THIS CORRECT{Y/N)";Q$

ES10 IF @#="N" THEN GOTO 6430

11520 DIN HGATEOP (NOSTEP+1 GATEHNO)

530 FOR J2=0 TO NOSTEP

3540 PRINT*TINE STEP *;J2:PRINT

8550 FOR J3=1 TO GATEHNO

8560 PRINT*GATE OPENING FOR BATE “;J3: INPUT*1*jHBATEDP (J2,J3)

8570 REXT J3

8580 NEXT J2

8590 RETURN

8600 CLS:PRINT*YOU WAVE SELECTED TO DETERNINE THE NUMBER OF OUTLETS TO BE OPENED
AT EACH TIME [WTERVAL®:PRINT

B610 INPLUT“I5 THIS CORRECT (Y/N):";08

8620 'F u#="N" THEN 60TD 8430

B&T) DIN KGATEOP (NCSTEP+1)

8640 FOR J2=0 TC NOSTEP

8450 PRINT*NUKBER OF OUTLETS OPEN AT TIME STEP NUMBER®;J2:INPUT HBATEDP(J2)

8660 NEXT J2

8670 RETURN

DY "FIRBPLIV B THIR PR s =tsettcsiivantcntihiiesihosnines oonastsvaymuns sl

8590 FOR 21=1 T0 N2
8700 ON DPT(21) GOSUB B732,8830,9820,9920

8710 NEXT 21

8720 RETURK

8730 “:DISPLAY RESERVOIR CHARACTERISTICS-==n--mnmsmommmmmmmmmsmmmmceconennn

8740 CLS:PRINT*THE RESEVOIR BASIN CARACTERISTIC IS DESCRIBED BY";NOSTEL;" POINTS
AS FOLLOWS:*

8750 PRINT:PRINT® ELEVATION STORABE " : QUES=17

B760 FOR [=] TO NOSTEL

8770 PRINT TAB(20);ELEV(I);TABi4D) ;STOR(I)

8780 IF I=QUES THEN INPUT*PRESS ANY KEY TO CONTINUE:-*,0$:60T0 8810

B790 NEXT |

BBOO PRINT: IMPUT*PKESS ANY XEY TO CONTINUE: *,Q$:RETURN

8810 QUES=QUES+I?

8820 CLS:PRINT® ELEVATION STORAGE": 6070 790

030 “sRITPLAY TPILLIAY BATR-<v-sssccssscocnrsnnnacccaccssennsnavcsnssanacccansh

2840 FOR I=1 T0 SPILLNO

8650 ON SPILLMAY(I} GOSUE BBY0,9040,9100,9220,9420,9630,9720

8860 NEXT |

8870 LETURN

900 ‘1901 CULVERTB-vectarneconasaccccannancancnnscasncorinsssnserarsoncncnaasen
BB90 CLS:PRINT A$:PRINT:QUES=16

B900 PRINT*THIS SPILLWAY CONPONENT CONSISTS OF*jCULNO;* CULVERTS WITH THE FOLLOM
ING PROPERTIES:"

8910 PRINT®  NUMBER WIDTH  HEIGHT  INVERT UNSLSCOEF  SUBCOEF*

8920 FOR I=1 TO CULNO

B930 PRINT I;:PRINT TAB(11);:PRINT USING "£EEE.£LE*;CULNIDIN!T);

8940 PRINT TAB(21);:PRINT USING *EEEE, €LE";CULHEIBHT(I);

8950 PRINT TAB(31);:PRINT USING *£ELE.EFE";CULINVERT(I);

B960 PRINT TAS(41);:PRINT USING *£E€.EEEC*; CULUNCOEF (1)

B970 PRI, "AB(S1);:PRINT USING *£€.E€€L"; CULSUBCOEF (1)

898G IF 1=QUES THEN PRINT:INPUT*PRESS ANY KEY TO CONTINUE:-",Q$:60T0 5010

8990 NEXT 1



9000 PRINT: INPUT*PRESS ANY KFY TO CONTINUE:-",08:RETURN
9010 QUES=QUES+19

9020 CLS:PRINT*  NUABER  WIDTH  WEIGHT  INVERT UNSUBCOEF  SUBCOEF*:601
0 8990

9030 *tFREE OVERFLON NIER-========mssnmmcmomrmoomeoesoooeee o e e ceae

“040 CLS:PRINT BS:PRINT

9050 PRINT*MEIR LENGTH=";NIERLENGTH

9060 PRINT*MEIR INVERT LEVEL=";NIERINVERT

9070 PRINT*MEIR DISCHARGE COEFFICIENT=";WIERCOEF

9080 INPUT*PRESS ANY KEY TO CONTINUE:-",Q8:RETURN

9090 ":AUTOMATIC GATES-====vsemnnas e enesan e e e
9100 CLS:PRINT C#:PRINT:QUES=16

9110 FRINT*THIS SPILLWAY COMPONENT CONSISTS OF";BATELND;* BATES WITH THE FOLLOWI
NG PROF .. (TES: " :PRINT

9120 PRINT"ND  INVERT COEFFICIENT WIDTH HEIGHT START EL  END
EL®

9130 FOR J=1 TD GATELND

9140 PRINT J;TAB(S) ;BATELINVERT (J);TAB(17) ;GATELCOEF (J); TAB(29) ;6ATELMIDTHIJ);
9150 PRILT TAB(4));BRTELHEIGHT (J);TAB(S3) ;6ATELS (J); TAB(65); BATELE())

§160 IF J=QUES THEN PRINT:IMPUT*FRESS ANY KEY TO CONTINUE:-*,08:60T0 9190

9170 NEXT

91B0 PRINTI 1 “Y TD CONTINUE:-*,Q8:RETURN
919¢ QUES=W
9200 CLS:PR! COEFFECIENT ¥IDTH HEIGHT START EL

END EL*:B0TD 95 .
9210 “INANUAL BATES-+~-=-=mmmmmemmmmmecenncnes wemmemsmmememeeeeeee e eeaeeees

9220 CLS:PRINT Df:PRINT: QUES=16

9230 PRINT*THIS SPILLYAY CGAPONENT CONSISTS OF";GATENNO; * BATES WITH THE FOLLONI
NG PROPERTIES: ":PRINT

9240 PRINT*NO  INVERT  COEFFICIENT WIDTH KEIGKT  TRAVEL  SPILL CO
EF.*

§250 FOR J=1 TO GATENND

9260 PRINT J;TAB(5);GATENINVERT (3); TAB(17) ;CATENCOEF (1)} TAB (29) ; GATENIDTH D) ;
970 PRINT TAB(A1);GATENSIZE (3); TAB(S1) ; BATERHETGHT (J); TAB (61);GATESPILL )
9280 1F J=QUES THEN PRINT: INPUTPHESS ANY KEY TO CONTINUE:-*,¢:6010 9310

9250 NEXT J

9300 PRINT: INPLT*PRESS ANY KEY TO CONTINUE:-*,0$:6070 9330

9310 QUES<SUESHIY

9320 CLS:PRINT'NC  INVERT  COEFFIC.ENT WIDTH HEIGHT  TRAVEL  SPIL
L COCF.*:6010 9240

9330 1F QU8=*U* THEN BOTD 9400

9340 CLS:F. INT*THESE GATES ARG OPFRATED BY THE PROSRAN SUBJECT TO THE FOLLONING
CONSTRAINTS : *: PRINT

9350 PRINT*DELAY TINE T0 FIRST JPERATION=":BATENSTART;" HOURS®

9360 PRINT*NALINUN NUWBER OF GATES OPERABLE AT ANY ONE iiNE=";BATENSUN

9370 PRINT*NAXINUN DES!RABLE GUTFLOM RATE=*GATENFLON;* w3/s"

9380 PRINT*NAXINUN ALLOWABLE OUTFLON RATE INCREASE="*;FLOWMESC;" w3/s/h"

9390 PRINT: INPUT*PRESS ANY KEY TO CONTINUE:-*,@$:RETURK

9400 CLS:PRINT*THESE GATES ARE OPERATED BY THE USER. USER GATE REVISION 1S DONE
AS A RERUN  OPTION IN THE CALC BLOCK®

9410 PRIN: INPL*PRESS ANY KEY TO CONT'i"'€:-*,0%:RETURN

9420 {NANUAL HIGH PRESSURE QUTLET---=--n=csomnommmmsm s e e

9430 CLS:PRINT E$:PRINT:QUES=16

9440 PRINT*THIS CPILLMAY CONPONEKT CONSISTS OF*;GATEMNO;* OUTLETS WITH THE FOLLO
WING PROPERTIES: ":PRINT

9450 PRINT*NO  INVERT COEFFICIENT WIDTH HEIBHT*

9460 FOR J=1 TOD BATEHND

9470 PRINT J;TAB(S);6ATEHINVERT (J);TAB(17);6ATEHCOEF (J); TARB(29) ;BATEHNIDTH(D)



P NN

9480 PRINT TAB(41);BATEHHEIBHT (J)

9490 IF J=QUES THEN PPini:INPUT"PRESS ANY KEY TO CONTINUE:-*,Q$:6070 9520

9500 NEXT J

9510 PRINT: INPUT*PRESS ANY KEY TC CONTINUE:-,0$:60T0 9100

9520 QUES=QUES+19

9530 CLS:PRInI"NO  INVERT COEFFICIENT WIDTH HETGHT*:60TD 9500

9540 [F Q1$="U" TAEN GCTD 9610

9550 CLS:PRINT*THCSE GATES ARE OPERATED BY THE PROGRAN SUBJECT TO THE FOLLOWING
CONSTRAINTS: *:PRINT

9560 PRINT*DELAY TINE TO FYRST OPERATION=";BATEHSTART;"* MOURS*

9570 PRINT*NAXINUN NUNBER OF OUTLETS OPERABLE AT ANY OWE TIME=":GATEHSUM

9580 PRINT*NAXINUN DESIRABLE CUTFLOW RATE=";BGATEMFLON; " v3/s"

9590 PRINT*NAXINUN ALLOWABLE OUTFLOW RATE INCREASE=";FLOWHESC;" a3/s/h"

9600 PRINT: IKSUT*PRESS ANY KEY TD CONTINUE:-",0$:RETURN

9610 CLS:PRINT*THESE OUTLETS ARE OPERATED Y THE USER. USER REVISION 'S DONE AS
A RERUN OPTION IN THE CALC BLOCK”

5620 PRINT: IMPUT*PRESS ANY KEY TO CONTINU=:-* Q4:REIURN

P00 FUIR RIS »stesdisnsnmrnasotibtniboassanssnonnsos S S SR
9540 CLS:PRINT FS:PRINT

9650 PRINT*THIS SPILLWA{ CGNPONENT HAS THE FOLLOWING PROPERTIES:®:PRINT

9669 PRINT*ELEVATION AT START OF WASH=";FUSESTART

9670 PRINT*ELEVATION OF SPILLNWAY CREST=";FUSECREST

9680 PRINT*LENGTH OF SPILLMWAY=";FUSELENSTH

$490 PRINT*WFIR DISCHARGE CPEFFICIENT=";FUSECOEF

9700 PRINT: INPUT*PRESS ANY KEY TO CONTINUE:-",0$:RETURN

R IR IPILLIRY == cesvaraansivtiabsatniiis s breit o ityssntur <o inrmonsasnpnss

9720 CLS:PRINT 6$:PRINT:QUES=16

9730 PRINT*THIS SPILLWAY COMPONENT IS DEFINED BY*;PYNOU;* FOINTS AS FOLLOWS:":PR
INT

§740 PRINT'ELEVATION DISCHAREE®

9750 FO& J=1 1O PTNOU

9760 PRINT ELEVU(D); TAR(20);DISCHU(J)

§70 IF J=QUES THEN PRINT: INPUT*PRESS ANY KTY TO CONTINUE:-*,08:60T0 800

§/80 NEXT J

9790 PRINT: INPUT*®RESS ANY KEY TO CONTINUE:-",Qd:RETURY

9800 QUES=QUES+IY

9810 CLS:PRINTELEVATION DISCHARBE": 50TD §780

W20 1010PLAY RESERVOIR FLOOD STATUR-~~oncsnnsnnacsncnsssnce nonsssnunscennnsn

9830 CL3:PRINTETHE FOLLOWING CONDITIONS APPLY TO THE RESERVOIR DURING SiNULATION
$ "t PRINT

9840 PRINT*ATER LEVEL IN RESERVOIR AT START=";RESSTA

005" PRINT'FINAL WATER LEYCL REQUIRED=";RESLEV

9840 PRINT*NAXINUM WATER LEVEL ALLONED DURIKG FLODD=";RESMAX

F470 PRINT"ARALYSIS SERS'TIVITY=";LEVSENSE

98B0 PRINT*TINE AT STAKT DF ANALYSIS=*;STATINE

9890 PRINT"COMPUTATIONAL TIME STEP=";CSTEP

9900 PRINT*NUMBER OF TINE STEPS IN ANLLYSIS=";NDSTEP

9910 PRIN:: INPUT*PRESS ANY KEY TO CONTINUE:-*,Q8:RETURN

9920 '3DISPLAY THFLON HYDROBRAPHo<o=mmsmcccnccn ancansasnssnenancasanascnsssnne
9930 CLS:PRINT*THE INFLOW HYDRUSKAPH IS DEFINED BY";NOWYD;* POIRTS AT*:ISTEP:" N
OUR INTERVALS AS FOLLONS: *:QUES=17

9940 PRINT*INTERVAL INFLOW®

9950 FOR J=1 TO NGHYD

9960 PRINT J;TAE(20); INFLOW(J)

9970 IF J=QUES THEN PRINT:INPUT*PRESS ANY KEY TO CONT. WUE:-* Q$:60T0 10000

9980 NEXT J

9990 PRINT: INPUT"PRESS ANY KEY TO CONTINUE:-*,0$:RETURN

10000 QUES=HUES+19

§0010 CLS:PRINT INTERVAL INFLOW*:60TD 9980
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o S LISTING FOR CALC PROGRAM BLOCK

20 1RNERAL BEFIRITIONG ~onrovessasennussrinuncssnnanusnannsnns sassansesasecn
30 A$="BOX CULVERTS":B#$="FREE OVERFLOM WIER"

40 C#="AUTOMATICALLY CONTROLLED OVERFLOW WEIR*

S50 D#="MANUALLY CONTROLLED OVERFLOW WIER"

60 E$="NANUALLY LONTROLLED WIGH PRESSURE OUTLET®

70 F$="FUSEPLUG EMERGENCY SPILLNAY"

80 6$="USER DEFINED SPILLWAY"

90 H$="PLEASE ENTER CORRECT DATA DISK IN DRIVE A*

100 1$="PLEASE REVISE SENSITIVITY AS MODELLING MATRIX TOO LARGE"

110 J$="USER DEFINED SPILLWAY CAPACITY EXCEEDED*

120 K$="JOD ABANDONED®w#¢"
R R A R LA Ay e

CREERERE"

140 N#="RESERVOIR LEVEL EXCEEDS STCRAGE/ELEVATION DATA*

150 N$="RESERVOIR LEVEL EXCEEDS MAXIMUN ALLOWABLE LEVEL®

160 0#="STORAGE-INDICATION CURVE EXCEEDED"

170 P$="DATA SET INCONSISTENT"

180 R$="NAXINUN DESIRABLE CUTFLUN RATE EXCEEDED*

190 S#="MAXINUN ALLOWABLE OUTFLOW kATE INCREASE EXCEEDED®

200 \PRDDRAN TEABIIN ceccssccissnsssensasinitsssisncorsrressssasacrnensenrscs
210 PRINT L$:PRINT

220 PRINT * FLOOD ROUTING THROUGH DAN WITH MULTIPLE SPILLWAY SYSTER*
230 PRINT: PRINT * L. FURSTENBURG (011-683-1cub3)
1985°
240 PRINT:PRINT" CALCULATION BLOCK®:PRINT:PRINT L$:PRINT
250 PRINT® THE FOLLOWING OPTIONS ARE PROVIDED:-*:PRINT
260 PRINT® 1.RUN STMULA TON*
270 PRINT® 2.CHAIN TO DATA*
280 PRIRT* J.CHAIN TO PRES®
290 PRINT® 4. FINISH USING PROGRAN"
300 PRINT: INPUT® PLEASE SELECT OPTION:-*,0PY
310 ON OPT ROSuB 370,330,340,350
320 6070 10

330 CHAIN *A:DATA*

340 CHAIN *A:PRES®

350 CLS:END

300 't MALYSIS/DUTIUT MODE FLIED eove-cessccscnccnncssncscssscssncnssnnacnanse
370 CLS:PRINT L$

380 INPUTPLEASE ZNTER NAME OF DATA FILE TO BE RUN:-"jX8:1F X$="" THEN PRINT CHR
$(7);"A NAME IS REQUIRED":60T0 380

390 ON ERROR GOTO 440

400 OPEN X FOR INPUT AS [1

410 ON ERROR BOTC 0

420 GOSUB 4950

A30 CLOSE £1:6070 460

440 PRINT*idIS FILE DOES NOT EXIST®

450 RESUME 380

460 FOR I=1 T SPILLNO

A70 1F SPILLWAY (I)=4 THEN GOTD 640

480 IF SPILLWAY (I)=5 THEN BOTD 640

190 NEXT

500 CLS:PRINT L$:PRINT:PRINT TITLEI$:PRINT TITLE28:PRINT
510 PRINT "THE SPILLWAY SYSTEM CONTAINS NO MANUAL CONPONENT®
520 PRINT "FLOOD ROUTING SHALL PRCCEED NORWALLY®

530 PRINT: PRINT L$: PRINT

540 PRINT "OUTPUT CAN BE PRESENTED ON TWD LEVELS:-"

550 PRINT: PRINT * 1.BASIC OuTPUT*

560 PRINT * 4 EXTENDTY QUTPUT®

570 PRuw . INPUT *WHICH LEVEL DO YOU REQUIRE (1/2)%; OTL
580 IF STORIND=0 THEN 60TO 620
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590 BOSUB 980

600 GOSUB 6130

610 RETURN

620 6OSUB 1730

630 BOSUB 2130

640 GOSUB 6130

650 RETURN

660 CLS:FRINT LO:PRINT:PRINT TITLEI$:PRINT TITLEZS:PRINT:PRINY L$:PRINT
670 PRINT *TWE SPILLMAY SYSTEN CONTAINS MANUAL COMPONENTS AS FOLLONS: *:PRINT
680 FOR I=) 10 SPILLNOD

690 IF SPILI WAY(1)=A4 THEN GOSUB 730

700 IF SPILLWAY(1)=5 THEN GOSUB 780

710 NEXT |

720 GOTO B30

730 IF Q14="U" THEN 6GTO 760

740 PRINT D$;* WHICH SILU BE SGPERATED BY THE PROGRAN®

750 RETURN

760 PRINT D$;" WHICH WILL BE OPERATED BY THE USER®

770 RETURN

780 IF Q2%="U" THEN 60TO B10

790 PRINT £8;° WHICH WILL BE OPERATED BY THE PROGH:.:'

800 RETULN

B10 PRINT E$;" WHICH WILL BE OPERATED 8Y THE USER*

820 RETURN

830 PRINT:INPUT*I3 THIS CORRECT (Y/N)";08

840 IF 98="N" THEN PRINT P$:PRINT K$:INPUT*PRESS ANY KEY TO CONTINUE:-*,08:60T0
10

850 IF Q1%="P" THEN 607D 7270

8460 IF ©28="P" THEN 60T0 7270

870 FOR J1=1 TO SPILLNO

880 (F SPILLWAY(J1))=1 AND SPILLMAY(J1)/=3 THEN 60TD 940

B90 iF SPILLWAY(J1)=7 THEN BOTD 940

§00 NEXT JI

F10 CLS:PRINT L$:PRINT

920 PRINT*THE SPILLMAY CONTAINS MANUAL COMPONENTS UPERATED BY THE USER*
930 STORIND=1:60T0 520

940 CLS:PRINT L:PRINT

950 PRINT®THE SPILLMAY CONTAINS MANUAL COMPONENTS OPERATED BY THE USER*
960 STORIND=0:60T0 520

970 “:VOLUME I’LAIC! WITHOUT STORAGE INDICATION CURVE======smsssceneccomcancannn
980 CLS:PRINT*ITERATIVE SEARCH TECHNIQUE EMPLOYED®

990 DIN INFL (NOSTEP+]) ,OUTFL (NOSTEP#1) STOINOSTEP+1)

1000 DIN HT(NOSTEP#1)  TIME (NOSTEP+1) BAL (NDSTEP+1)

1010 FOR Ji=1 70 SPILLNO

1020 IF SPILLWAY(J1)=4 THEN DIM MBATE(NCSTEP+1) SPILL(NDSTEP+L)

1030 [F SPILLWAY (J1)=5 THEN DIN WG/ TE(NOSTEP+1)

1040 1F SPILLWAY (J]) =6 THEN DIN FUSE (NOSTEP+1)

1056 NEXT J1

1060 T=-CSTEP

1070 FOR J=0 TO NOSTEP+|

1060 T=T+CSTEP: TINE (J)=T+STATIME

1090 COUNT=INT(T/ISTEP)

1100 IF COUNTNOKYD THEN INFL(J)=0:60T0 1120

1110 INFLCJ)=INFLOW(COUNT) ¢ CINFLOW(COUNT#1) ~INFLOW (COUNT) ) #(T/ISTEP-COUNT)
1120 NEXT ]

1130 HT(0)=RESSTA: ISTEP=36004 ISTEP:CSTEP=36004CSTEF . STATINE=36000STATINE
1140 ':CALCULATE VOLUNE BALANCE=====rse=ccnccncnccccasnccncnnacscnnncccnnennncen
1150 PRINT:PRINT*CALCULATING VOLUME BALANCE®

J1A0 FOR K=0 TO NOSTEP



1170 PRINT K

1180 FOR I=1 TD NOSTEL

1190 IF HT(X)(=ELEV(I) THEN 60TD 1220

1200 NEXT 1

1210 PRINT M$:PRINT K$:END

1220 STO(K)=STOR(I~1)4(STORCI)=STORCI=1)) (HT(K) -ELEV(1=1))/(ELEVLI) -ELEV(I-1})
1230 OUTFL(X)=0

1240 FOR I=1 TO SPILLND

1250 IF SPILLWAY(1)=4 THEN GOSUB 3B10:0UTFL(K)=0UTFL (K)+NBATE (K)

1260 1F SPILLWAY(I)=5 THEN GOSUB 4230:0UTFLK)=0UTFL (K) HBATE (K)

1270 IF SPILLNAY(I)=b THEN 6OSUB 1590+ DUTFL (K)=DUTFL (K) +FUSE (K)

1280 NEXT |

1290 INFLOW= (INFL(K) ¢ INFL(K+1))#CSTEP/2¢STD(K)

1360 INCREMENT=1:1F K=0 THEN BOTO 1330

1310 1F HT(K)OHT(K-1) THEN 60TO 1330

1320 HT(K+1)=HT(K)~INCRENENT:60TO 1340

1330 MT(K+1)=HT(K) + INCRENENT

1340 FOR I=! TD NOSTEL

1350 IF HT(X¢1)C(=ELZV(]) THEN 60TD 1380

1360 NEXT |

1370 PRINT M$:PRINT K$:END

1380 STO(K+1)=STOR(I-1)#(STOR(I)-STORCI=1))# (HT(K+1)-ELEV(T-1))/ (ELEV(I) -ELEV(]-
1)

1390 OUTFL(K¢1)=0

1400 FOR [=1 TO SPILLNO

1410 1F SPILLMAY(I)=4 THEN GOSUB 4340:DUTFL(K+1)=0UTFL(K+1)+MBATE (K¢1)

1420 IF SPILLWAY(1)=5 THEN GOSUB A740:0UTFL(X¢1)=0UTFL (K1) tHBATE (K+1)

JA30 IF SPILLMAY(I)=6 THEN BOSUB 1670:0UTFL(K+1)=0UTFL (K#1) +FUSE (K+1)

1440 NEXT |

1450 DUTFLOW= (DUTFL(K+1) ¢OUTFL (K) ) #CSTEP/2+STO(K+1)

1460 A=INFLON: B=DUTFLOW

1470 [F AC10000 AND BC10000 THEN ®OT0 1500

1480 A=A/10:B=8/i0

14%0 GOT(, 1470

1500 1F INT(A)YINT(B) THEN INCREMENT=,B# INCREMENT:HT (K1) =HT (K+))+INCRENENT:50TD
1340

1510 IF IKT(R)CINT(B) TMEN INCREMENT=,B¢INCREMENT:HT (K+1)=HY (K¢1)~INCRENENT:60TD
1340

1520 FOR I=1 TO SPILLNO

1530 IF SPILLWAY (1) =4 THEN MBATE(K+1)=0:SPILL(K+1)=0

1540 IF SPILLWAY(1)=5 THEN HBATE (K+1)=0

1550 IF SPILLWAY(I)=6 THEN FUSE(K¢1)=0

1560 NEXT |

1570 NEXT &

1580 RETURN

990 “1PLOV THROUDH FUBEPLUS ABED<vooscsrencnasssssavussnnant spancacccconceras
1600 IF HT(K) (=FUSECREST THEN FUSE (K)=0:RETURN

1610 [F FUSECHECK)O TH™N GOTO 1640

1620 [F HY(K)C=FUSESTART THEN FUSE (K)=0:RETURN

1630 FUSECHECK=1

1640 FUSE (K) =FUSECOEF ¢FUSELENG K (HT (K) -FUSECREST)*1.5

1650 RETURN

1660 'tFLOW THROUGH FUSEPLUB CHECKED======scssscscmmnmmencnccnnnnnn seesssssecens
1670 IF HT(K+1)(=FUSECREST THEN FUSE (K+1)=0:RETURN

1680 IF FUSECHECK)O THEH GOTO 1710

169G IF HT(K+1)(=FUSESTART THEN FUSE (K+1)=0:RETURN

1700 FUSECHECK=1

1740 FUSE (K+1)=FUSECOEF #FUSELENGTH® (KT (K+!) ~FUSECREST) *1.5

1720 RETURN
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1730 "+ CONSTRUCTION OF STORAGE - INDICATION CURVE - g

1740 CLS:PRINT*CONSTRUCTING STORAGE - INDICATION LURVE®

1750 A=RESMAX-RESLEV: B=RESMAX-RESSTA

1760 IF ACB THEN A=B

1770 C=A/LEVSENSE

1780 IF C)S000 THEN PRINT I$:60T0 1800

1750 607D 1820

1800 INPUT "REVISED ANALYSIS SENSITIVITY REQUIRED:"; LEVSENSE
1810 60TO 1750

1820 J=1:DIM HEIGHT(C+1) ,GuTrLON(C+1)

1830 FOR i=1 TO SPILLNO

1840 ON SPILLWAY(1) 6OSUB 1870,1880,1850,1900 1910,1920,1930
1850 NEXT I

1860 60TO 1940

1870 DIN BOXFLON(C#1):"ETURN

1880 DIN DGEEFLOW(C+1) :RETURN

1690 DIM LGATEFLON(C#1) LBATEOP (NCSTEP+1,GATELND) : RETURN
1900 RETURN

1910 RETURN

1920 DIN FUSEFLON(C+1) :RETURN

1930 DIM USERFLOW(C+1) :RETURN

1940 HEIGHT(J-1)=RESMAX-A-LEVSENSE: DIN STORIND(C+1)

1950 HEIBHT(J)=HEIGHT (J~1) +LEVSENSE

1960 OUTFLON(J)=0

1570 FOR [=1 TO SPILLNO

1980 ON SFI"LMAY(]) BOSUB 2930,3050,3100,3330,3350,3370,3410
1950 NEXT |

2000 PRINT J

2010 J=)¢i

2020 IF J=(C¢1) THEN 6OTD 2040

2039 6OTO 1950

206: FOR J=1 T0 C

2050 FOR I=1 TO NOSTEL

2060 IF MEIGHT(J) ¢ ELEV(I) THEN BOTD 2090

2070 NEXT |

2080 PRINT M$: PRINT K$: END

2090 STOR=STOR(1)=(STOR(1)-STOR(I-1))# (ELEV(I)-HEIBKT (J))/ (ELEV(I)-ELEV(I=1))
2100 STORIND (J)=STOR+(CSTEP*CUTFLOW(J) /2) #3600

2110 NEXT )

2120 PETURN

2130 't VOLURE BRLANEE Socsociiinedoisistaasttnatiil' svaitnstbsntstoninsssncssens

2140 PRINT:PRINT*CALCULATING VOLUME BALANCE"

2150 DIN INFL(NOSTEP#1) ,DUTFL (NOSTEP+1) ,STO(NDSTEP+1) (HT (NOSTEP+1)
2160 DIM TINE(NOSTEP+1) ,BAL (NOSTEP+1)

2170 FOR J1=1 TD SPILLNO

2180 [F SPILLWAY(J1:=T THEN DIN LGATE (NOSTEP+1)

2190 IF SPILLWAY(J1)=4 THEN DIN MGATE (NOSTEP+1) SPILL (NNSTEP+1)
2200 TF SPILLNAY(J1)=5 THEN DIN HGATE (NOSTEP+1)

2210 TF SPILLWAY(J1)=6 THEN DIN FUSE (NDSTEP+1)

2220 NE*T )

2230 T=-C8Tef

2240 FOR (=0 TO NOSTEP ¢1

2250 T=T+CSTEP:TINE(J) =T+STATINE

2260 COUNT=INT(T/ISTEP)

2270 TF COUNT/NOHYD THEN INFL(J)=0:60T0 2290

2280 INFL(J)=INFLOW(COUNT) ¢ (INFLOW (COUNT+1) ~INFLON (COUNT) ) # (T/ISTEP-COUNT)
2290 NEXT )

2300 1STEP=ISTEP#3600: CSTEP=CSTEP#3600: HT (0) *RESSTA

P——
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2310 FOR K=0 TO NOSTEP

2320 PRINT K

2330 FOR I=1 TO MOSTEL

2340 IF HT{K){=ELEV(I) THEN BOTO 2370

2350 NEXT 1

2360 PRINT N$:PRINT K$:END

2376 STO(K)=STOR(I-1)4(STOR(I)=STOR(I-1))# (HT (K)-ELEV(1-1))/(ELEV(I)-ELEV(I-1))
2380 FOR I=1 TO C

2390 IF HT(X)C(=HEIBHT(I) THEN BOTD 2420

2400 NEXT 1

2410 PRINT N$:PRINT K$:END

2420 DUTFL(K)=DUTFLON(I-1)*{DUTFLON(T)~OUTFLON (I-1) ) (HT (K)-HEIBHT (I-1))/ (HEIBHT
(1) -HEIGHT (1-1))

2430 FOR J1=1 TO SPILLNO

2440 IF SPILLWAY(J1)=3 THEN GOTO 2470

2450 NEXT J1

2460 6070 2480

2470 LBATE (K)=LGATEFLON(I-1)+ (LGATEFLOW(I) -LBATEFLON (1=1)) # (HT (K)~HEIBHT(I-1))/1
HEIGHT (1) ~HEIGKT (I-1))

2480 FOR J1=1 TO SPILLNO

2490 IF SPILLWAY(J1)=4 THEN BOSUB 3810:OUTFL(K)=OUTFL(K) +MGATE (K)
2500 IF SPILLMAY(J1)=5 THEN BOSUB 4230:0UTFL(K)=UUTFL (K) +HBATE (K)
2510 IF SPILLWAY(J1)=6 THEN GOSUB 3700:0UTFL (K)=0UTFL (K) +FUSE‘K)
2520 NEXT U1

2530 BAL=0

2540 FOR J1=1 TO SPILLNO

2550 IF SPILLWAY(J1)=4 THEN BAL=BAL+MGATE (K)#(STEP/2

2560 IF SPILLWAY(11)=5 THEN BAL=BAL+HGATE (X)#CSTEP/2

2570 17 SPILLMA. (J1)=b THEN BAL=BAL+FUSE (K)#CSTEP/2

250 PEXT 3i

2390 BAL (K)=5T0(K)-QUTFL (¥ €CSTEP/2+ (INFL(K) ¢ INFL{K+1) ) #CSTEP/2
2600 FOR J=1 TO C

2610 IF BAL(X)(=STORIND(J)+BAL THEN BOTD 2650

2620 NEXT J

2630 PRINT 0$:60SUE 6130

2640 PRINT K$:PRINT: INPUT*PRESS ANY KEY TO CONTINUE:-*,Q$:8070 10
2650 HT(K#1)=HEIBHT (J-1)+(HEIGHT (J)-HEIGHT (J-1)) # (BAL (K)~STORINT (J-1)-BAL)/ (STOR
IND(J)-STORIND (J-1))

2660 BALA=0

2670 FOR 1=1 TO SPILLNO

2680 IF SPILLWAY(J1)=4 THEN BOSUB A340:BALA=BALA+NGATE (K+1) #CSTEP /2
2690 IF SPILLWAY(J1)=5 THEN GOSUB A740:BALA=BALA+HBATE (K+1)eCSTEP/2
2700 1F SPILLMAY(J1)=6 THEN GOSUB 4850:BALA=BALA+FUSE (K+1)#CSTEP/2
2710 NEXT U1

2720 FOR J1=1 TO SPILLNC

2730 IF SPILLMAY(J1))=4 AND SPILLWAY(J1) (=6 THEN 60TD 2770

2740 NEXT J1

2750 NEXT K

2760 RETURN

2770 IF INT(BALA)=INT(BAL) THEN 60TO 2850

2780 DAL=BALA

2790 FOR J1=1 TO SPILLNO

2800 IF SPILLWAY(J1)=4 THEN MGATE(k+1)=0

2810 IF SPILLWAY(J1)=5 THEN HGATE (K+1)=0

2820 IF SPILLWAY(J1)=b THEN FUSE(K¢1)=0

2830 NEXT J1

2840 GOTO 2600

2850 FOR J1=1 TO SPILLND

2860 [F SPILLWAY(11)=4 THEN MGATE (K+1)=0

2870 IF SPILLNAY(J1)=5 THEN HBATE(K+1)=0

2880 IF SPILLWAY(J1)=6 THEN FUSE(K+1)=0



2890 NEXT J1
2900 NEXT K
2910 RETURN
2920 ': BOX CULVERT FLOW ~======- — e

2930 FOR K=1 TO CULND

2940 IF HEIGHT(J))CULINVERT(K) THEN BOSUB 2980

2950 NEXT K

2960 OUTFLOW(J)=0UTFLON(J) +BOXFLON(J)

2970 RETURN

2980 H=HEIGHT (J)-CULINVERT (K)

2990 IF H)=1.2¢CULHEIGHT(K) &0TD 3020

3000 BOXFLOM (J)=12/3) #CULUNCOEF (K) *CULWIDTH (K) #H¥SQR (6. 54#H) +BOXFLON(J)
3010 RETURN

3020 BOXF! 0% () =LULSUBCOEF (K) #CULWIDTH (K) €CULHE TGHT (K) #30R (19, 62¢ (H-CULSUPDEF (K}
#CULHETGH? (¥ 1)) +BOXFLON(Y)

3030 RETURN 3
3080 3 MIER FLON ==-===- =-o o e e i

i3
3050 IF HEIGHT (J)C(=MIERINVERT THEN RETUAN 4
3060 OGEEFLOW (J)=MIERCOEF +w ERLENGTH® ( (HEIBHT (2) M1k = o ¢ &
3070 OUTFLON (J)<OUTFLON(J} +0BEEFLON (J) b
3080 RETURN
3090 “:AUTOMATIC BATE FLOW settesemaecnaceomoreceeaes £
3100 FOR J1=1 TO GATELNO -
3110 IF HEIGHT (J))BATELS(J1) THEN GOSUR 3150 ;
3120 NEXT J1
3130 OUTFLON(J)=DUTFLON(J) +LBATEFLON(J) ¢,
3140 RETURN b
3150 H=HEIGHT (J)-BATELS(J1) é
3160 D=(K/ (BATELE(J1)-BATELS(J1))) #GATELHEIBHT (J1) ’
3170 IF DYBATELHEIBHT(J1) TMEN D=BATELKEIGHT (J1) i
3180 IF D=, 74 (HEIGHT (J) -BATELINVERT (J1)) THEN 60T 3220 .

3190 F=GATEL '0EF (1) #GATELWIDTH(J1)# (HEIBHT (J) -BATELINVERT(J1))*1.§
3200 LGATEFLOW(J)=LBATEFLON (J) +F

3210 RETURN

3220 HI=HEIGHT 1J)-GATELINVERTLJ1)

3230 H2=H1-D:R=D/HI

3240 IF R(=,05 THEN C1=,73:607T0 3290

3250 1F R(=.075 THEN Ci=.73-((R-,05)/,025)%.01:6070 3290

3260 IF R(=,12 THEN Cl=.72-((R-,075)/.045)¢,01:6070 3290

3270 IF RC=,175 THEN Cl=.71-((R-.12 )/.055)¢8,999999E-03:60T0 3290
3280 IF R¢- " TVYEN C1=,701-((R-,175)/,525)%,056

.
o

3290 F=2."" TELWIDTH(J1) #(H1"1,5-H2*1.5)

3300 LBATE, Srs SATEFLON (D) +F

3310 RETURN

JI20 "N BRTE FUIE messtsnssnisossenssnancsnascans mooncnsestiumnenniinis
3330 RETURN

3340 ‘sHANUAL HIGH PRESSURE GATE FLOW ~=-------==sccccrecccnccccsnanccsnccocas
3350 RETURN

S50 “IFIRERLIR FLDN <=nevssenscencansussveccrccnnscsncassncansaanasenseasinen
3370 IF HEIGHT (J)(=FUSECREST THEN RETURN

3380 FUSEFLOW(J)=FUSECOEF #FUSELENGTH# (HE1GHT (J) -FUSECREST)*1.5

3390 RETURN

S0 FUNR - WILLIY FLON svemsreecsisssssonacvenne - e
3410 IF HEIGHT (J))ELEVU(PTNOU) THEN PRINT J$:60T0 3430

3420 GOTO 3430

3430 SOUND 640,20

3440 PRINT*DO YOU WISH TO EXTEND YOUR SPILLWAY*

3450 INPUT “CAPACITY (Y/N):";08




3460 IF Q$="N" THEN PRINT K$:%ND

3470 PRINT: INPUT "MUMBER OF DISCHARGE ELEVA(ION POINTS ADDED :- *,d!
3480 DIN ELEVE(PTNUU#J!1), DISCP ™TNOU+J1)

3490 FOR L=1 TO PTNOU

3500 ELEVE(L)=ELEVU(L) :DISCH(L)=DISCHU(L)

3510 NEXT L

3520 FOR L=PTNOU+1 TO PTNOU+J!

3530 INPUT "ELEVATION :- ", ELEVE(L)

3540 INPUT “DISCHARGE : *,DISCH(L)

3550 NEXT L

3560 PTNOU=PTNOU+J1

3570 ERASE FLEVU,DISCHU

T3BO DIM ELEVU{PTNOU , DISCHU (PTNOU)

1590 FOX I=1 Y0 PN

3600 ELEVU(T)=CLEVE (1) :DISCRU(T)=DISCH(T)

3610 NEXT 1

3620 ERASE ELEVE,DISCH

3630 FOR I=1 TO PTNOU

J640 IF HEIGHT(J)CELEVU(I) THEN 60TD 3670

3650 NEXT |

3660 RETURN

3670 USERFLOW(J)=DISCHU(I=1)4(DISCHU(T)-DISCHU(I=1)) & (HETGHT (J)-ELEVU(I-1))/(ELE
VUili-ELEVU(1-1))

3680 OUTFLOW(J)=0UTFLOW(J) +USERFLOW(J)

3690 RETURN

St FURPLID 7109 I0ED 70 LCURTIIN =--cvvoscssecnnnnssssensmacanasneeance

3710 IF WT(K) C=FUSECREST THEN FUSE (K)=0: RETURN
3720 IF FUSECKECK)D THEN 6070 3750

3730 IF WT(K)C=FUSESTART THEN FUSE (X)=0: RETURN

3740 FUSECKECK =1

3750 FOR I=1 10 ¢

3760 1F WT(K)C=HEIGHT (1) THEM BOTO 3790

3770 NEXT 1

3780 PRINT N8:PRINT K$:END

3750 FUSE (K) =FUSEFLOW(I-1) + (FUSEFLON (1) -FUSEFLOW(I-1) ) # (HT (K) -HE1GHT (1-1) )/ (HEIG
NT (1) -HE TGHT (1-1)) :RETURN

3800 ' WANUAL WIER FLOW ADDED TO EQUATION ==--=s=smrsssmsmnsmmmenmmmnononnnnnns

3810 IF @1$="P* THEN RETURN
3820 IF @3=1 THEN 60TO 3930

3235 17 WT(K) )BATENINVERT (1) THEN BOTO 3850

3840 RETURN

3850 F=BATENCOEF (1) 4GATEMWIDTH(1) ¢ (HT (K) -BATENINVERT (1))*1.5
3860 MBATE (K)=F éNGATEDP (X)

3870 IF HT(K))BATENINVERT (1) +GATENSIZE (1) THEN GOTO 3890
3880 RETURN

3890 NOSPiL=GATENND-NGATEDP (K)

1900 SPILL (¥)=BATESPILL (1) #GATENWIDTH (1) éNDSPIL ® (HT (K) -GATENINVERT (1) -GATENSIZE (
1171.5

1910 MGATE (K)=NGATE (K) +SPILL (K)

3920 RETURN

3930 FOR J2=1 TO GATEMNO

3940 IF HT(K))BATENINVEAT(J2) THEN GOSUB 3980

3950 IF (T (K) YGATENINVERT (JZ) +BATENSIZE (J2) THEN GOSUB 4160
3960 NEXT J2

3970 RETURN

3580 H=HT (K) -BATENINVERT (J2)

3990 D=NGATEOP (K,J2) #GATENKE IGHT (J2) /100

4000 IF D=0 THEN RETURN

4010 IF D)GATENHEIGHT (J2) THEN D=GATENHEIGHT (J2)



4020 (F D<=, TH(HT(K)-BATEMINVERT(J2)) THEN 60T0 4060

4030 F=BATENCOEF (J2) #GATENNIDTH(J2)# (HT (K) -GATENINVERT (J2))*1.5
4040 MBATE (K) =NGATE (K) +F

4050 RETURN

4060 H1=HT(K)-BATENINVERT(J2)

4070 H2=H1-D:R=D/H!

4080 IF R(=,05 THEN C1=, 73:80(0 4130

4090 IF R(=,075 THEN C1=,73-((R-.05)/.025)¢.01:G0T0 4130

4100 IF RC=,12 THEN Cl=,72-((R-,075)/,045)%,01:60TO 4130

4110 TF R(=,175 THEN Ci=.71-((R-,12)/.055) #B,999999E-03:60T0 4130
4120 IF R(=.7 THEN C1=,701-((R-.175)/.525) ¢, 056

4130 F=2,9530C1#BATENNIDTH (J2) #(H1*1,5-H2*1,5)

4140 NBATE (K)=MGATE (K; +F

4150 RETURN

4160 IF MGATEDP(x,J2) >0 THEN RETURN

4170 IF (HT(K)-GATENINVERT (J2) -GATENSTZE (J2))(=0 THEN SPILL=0:RETURN
4180 SPILL=GATESPILL (J2) *GATENNIDTH(J2) & (HT (K) -BATEMINVERT (J2) -BATENSIZE (12))1,
5

4190 MBATE (K)=NBATE (K'+SPILL

4200 SPILL (K)=SPILL(K) +SPILL

4210 RETURN

4220 ":MANUAL HIBH PRESSURE BATE ADDED TO EQUATION =--==cesmsmsemmmmcmmnme e
4230 IF Q28="P* THEN RETURN

4240 IF Q4=] THEN BOTO 4280

4250 F=SATENCOEF (1) #BATEMMIDTH (1) #BATEHHE [GHT (1) #S0R (ABS (2#%.810001# (HT (K) -GATEH
INVERT (1) +BATEHHEIBHT (1) /2)))

4260 HBAIE (X)=HBATE (K) +F #HBATEOP (K)

4270 RETURK

4280 FOR J2=1 10 GATEWND

4290 F=GATEHCOEF (J2) #BATEHWIDTH(J2) #6ATENHE I6HT (J2) #SOR (249, B10001# (HT (K) -BATEHI
NVERT (J2) +BATEHHEIGHT (J2)/2))

4300 HBATE (K)=HBATE (K) +F #HBATEDP (K, J2) /100

4310 NEXT J2

4320 RETURN

4330 “IMANUAL WIER FLOW CHECKED ====-====s-emmmcommmnecm e ccececnnne =
4340 IF Q18="P" THEN RETURN

4350 IF @3=1 THEN BOTO 4440

4360 IF WT(K+1))BATEMINVERT (1) THEN BOTO 4380

4370 RETURN

4380 F=BATEMCOEF (1) ¢“ATEMRIDTHL) # (KT (K+1) ~BATEMINVERT(1))*1.5

4390 MBATE(K+1)=FenBr "OPIX4])

4400 1F HT(K+1) )BATENINVERT (1, +BATENSIZE (1) THEN GOTO 4420

4410 RETURN

4420 NOSPIL=BATERNO-NBATEGP (K+1)

4430 SPILL(K+1)=BATESPILL (1) #GATENNIDTH (1) #NOSPIL® (HT (K+1)-BATENINVERT (1) -BATENS
12E(1))*1.5

A440 WBATE (K+1)=MBATE (K¢ 1) +SPILL (K+1)

4450 RETURN

4450 FOR J2=1 T0 GATEMNO

4470 IF HT(K+1)GATENINVERT(J2) THEN GOSUB 4510

4480 IF HT(K+1) )BATENINVERT (J2)+BATENSIZE(J2) THEN GOSUR 4680

4490 NEXT J2

4500 RETUAN

4510 H=HT(K+1)-BATENINVERT (J2)

4520 D=MGATEOP (K+1,J2) #6ATENHE IGHT (J2) /100

4530 1 D=D THEN RETURN

4540 IF DC=, T&(HT(K+1)-BATENIIVERT(J2)) THEN BOTO 4580

4550 F=BATENCOEF (J2) #SATENNIDTH(J2) # (HT (K+1) -GATENINVERT (J2))*1.5
4560 MBATE (K+1)=MGATE (K+1) +F

4570 RETURN

4580 H1=HT(K+1)-BATENINVERT (J2)



4590 H2=H1-D:R=D/H1

4600 IF R(=.05 THEN C1=,73:6010 4850

4610 IF R(=,075 THEN Cl=.73~((R-,05)/,025)%,01:60T0 485

4620 IF R(=.12 THEN C1=,72-((R-,075)/,045)#.01:60TD 4850

4630 IF R(=,175 THEN Cl=,71-((R-.12)/,055) ¥B.999999€ -03: 6070 4650

4640 1F RC=.7 THEN C1=,701-((R-.175)/,525)¥.,056

4650 F=2,9534C1#GATEMKIDTH (32)# (H1%1.5-H2*1. 5)

4660 NBATE (K+1)=NBATE (K¢1) +F

4670 RETURN

4680 TF NGATEOP (K+1,J2))0 THEN RETURN

4690 1F (KT (K1) -GATENINVERT (J2) -GATENSIZE (32))C=0 THEN SPILL=0:RETURN

4700 SPILL=GATESPILL (2) #GATENWIDTH(J2) # (HT (K¢ 1) -BATENINVERT (J2) -GATENSIZE (92))*
1.5

4710 WGATE (K+1)=NGATE (K+1) 45711

4720 RETURN

4730 " HIGH PRESSURE BATE FLOM CHECKED--------=snmnnmnmmomosomosmsnee o
4740 IF Q26="P* THEN RETURN

4750 TF Q4=1 THEN 6OTD 4790

4760 F=BATEHCOEF (i) ¢GATENNIDTH (1) #GATERHE 6T (1) #SQR (249, 8100014 (KT (K+1) -GATENIN
VERT (11 +GATEHHEIGHT (1)/2))

A770 WATE (X+1) =HGATE (X +1) +F #HBATEQP (K+1)

4780 RETURN

4790 FOR J2=1 70 GATEHND

#500 F=GATEHCOEF (32) $GATENNIDTH (2) $6ATERNE TGHT (32) #5OR (249, 810001 # (HT (K+1) -BATE
HINVERT (12) +GATERHE 16HT (32)/2))

AR10. HGATE (K+1)=HBATE (K+1) 4 #HBATEDP (K+1,02) /100

4820 NEIT 32

4830 RETURN

ABA0 " SFUSEPLUS FLON CHECKED-====nn=nnsenmmrmmmmms oo s e
4850 IF WT(K+1) (<FUSECREST THEN FUSE(X+1)=0:RETURN

4880 IF FUSECHECK)O THEN GOTO 4890

3870 1F HT(K+1) (sFUSESTART THEN FUSE (K+1) =0:RETURN

4880 FUSECHECK=1

4690 FOR 1=1 T0 C

4900 TF HT(Ke1)C=HEIGHT (1) THEN BOTO 4930

4910 NEXT |

4920 PRINT NS:PRINT K$:END

4930 FUSE (K1) <FUSEFLON(I-1) ¢ (FUSEFLON(1)-FUSEFLON (1-1)) # (HT (K+1)-HETGHT {1-1)) /¢
HE 1HT (1) -HE IGHT (1-1))

4940 RETURN

4950 STORAGE - ELEVATION POINTS FRON DISK --=-nssssssmsmsmmmsmssssmn e e
4960 CLS:PRINT L8:PRINT

4970 PRINT:PRINT*READING STORAGE/ELEVATION DATA FRON DISK.*

4980 INPUT £1,NOSTEL

4990 DIN ELEV(NOSTEL) ,STOR (NOSTEL)

5000 FOR [=1 T0 NOSTEL

3010 INPUT £1,ELEV(T)  STOR(D)

5020 NEXT |

5030 INPU1 £1,NOSTEP

5040 '3 SPILLMAY DATA FRON DISK -e--veveeenesenens reeemeeeeen e e

5050 PRINT: PRINT "READI%G SPILLWAY DATA FRON DISK.*

5060 INPUT £1,SPILLND

5070 DIM SPILLWAY(SPILLNO)

5080 FOR [=! TO SPILLND

5090 INPUT £1,SPILLWAY(I)

5100 NEXT 1

5110 FOR I=1 TO SPILLND

5120 ON SPILLWAY(I) BOSUB 5150,5240,5270,5360,5620,5890,5930
5130 NEXT I
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5140 600 6010

3150 '+ BOX CULVERT DATA -

5160 INPUT £1,CULND

5170 DIM CULHETGHT (CULNO) ,CULWIDTH(CULND) ,CULINVERT (CULNO)
5180 DIM CULUNCOEF (CULNO) ,CULSUBCOEF (CULNO)

5190 FOR J=1 TO CULNO

5200 INPUT £1,CULWIDTH(J) ,CULHEIGHT (J) ,CULINVERT (J)

9210 INPUT €1,CULUNCOEF (3} ,CULSUBCOEF (J)

5220 NEXT J

5230 RETURN

5240 ‘'t FREE OVERFLOM MIER DATA ==---=n-~msmmmmeoommmom e em e

5250 INPUT €1, WIERLEWGTH, W!ERIMVLRT , WIERCOEF
3260 RETHRY

§270 *: AUTONATIC BATE DATA === -=-mrrmmmmmmmsmmeeomen oeseeees cneeee

3280 INPUT £1,GATELNO
5290 DIN GATELS(BATELNO) ,BATELF (GATELND) ,6ATELCOEF (BATELNOD)

5300 DIN GATELIVERT (BATELNO) ,GATELNIDTH(BATELNO) ,GATEL HE [GH1 (GATELND) ,BATELTINE(

GATELND)
5310 FOk J=1 TO GATELNO
5320 INPUT £1,6ATELS(J) (BATELE())

5330 INPUT £1 GATELINVERT(J) ,GATELCOEF (J) ,GATELNIDTH(J) GATELHEIGHT (J)

S340 NEXT )
5350 RETURN

§360 '+ NANUAL BATE DATA ===-=mmmmmm=mmer mmcemoo oo oo ce e

5370 INPUT £1,GATENND
5380 DIN GATENCOEF (BATENNO) ,BATEAINVERT (GATENND) ,GATESPILL (GATEMNO)
5390 DIM GATEMWIDTH(GATENND) ,GATENHE IGKT (GATENND) ,GATENS I ZE (GATEMNO)
5400 FOR J=1 T0 BATEMNO

S410 INPUT £1,GATEMINVERT (J) ,BATESPILL (J),BATENCOEF (J) ,GATENNIDTH(J)
5420 INPUT £1,GATEMMEIBHT (J) ,GATENSIZE (J)

5430 NEXT J

S440 INPUT 1,018

5450 17 Q18 = *U* THEN B0TO 5480

5460 INPUT £1,BATENSTART ,GATENSUN, GATENFLOW , FLONNESC

5470 RETURN

5480 INPUT £1,03

5490 IF W3=2 THEN 60TD 5570

5500 DIM NGATEDP (NOSTEP+1,BATENND)

5510 FOR 1=0 TO NOSTEP

5520 FOR J=1 TO GATEMND

5530 INPUT £1,MGATEOP(1,))

5540 NEXT J

5550 NEXT 1

5560 RETURN

5570 DIN MGATEOP (NOSTEP+1)

5580 FOR 1=0 TO NOSTEP

5590 INPUT £1,MGATEOP(])

5600 NEXT !

5610 RETURN

5620 ': MANUAL HIGH PRESSURE BATE DATRA -=--===ssssesssmsscsssnnononsonsnns

5630 INPUT £1,6ATENNO

5640 DIN GATEHCOEF (GATEHNO) ,GATEHINVERT (GATEHND)
5650 DIN GATEHWIDTH(BATEHND) ,GATEHHE 16HT (BATEHND)
5660 FOR J=1 TD GATENNO

5670 INPUT £1,6ATEHINVERT (J) ,GATEHCOEF (J)

5680 INPUT £1,GATENNIDTH(J) ,GATEHHE IGHT (J)



5690 NEXT J
5700 INPUT £1,028

5710 IF Q28 = *U* THEN GOTO 5750
5720 INPUT £1,GATENSTART ,BATEHSUN
5730 INPUT £1,GATEHFLON, FLONHESC
5740 RETURN

5750 INPUT £1,04

5760 IF Q4=2 THEN 60TO 5840

5770 DIN HGATEOP (NOSTEP+1,BATEHND)
5780 FOR 1=0 T0 NOSTEP

5790 FOR J=1 TO GATEHNO

5800 INPUT £1,KBATEOP(I,J)

5810 NEXT J

5820 NEXT 1

5830 RETURN

5840 DIN WGATEQP (NOSTEP+1)

5850 FOR [=0 TO NOSTEP

5850 PRINT 1,HGATEOP(1)

5870 NEXT |

5880 RETURN

5890 't FUSEPLUG DAIR ====s=-vsn=smmmmmemmmennes ceemessecseees e e———— e

5900 INPUT £1,FUSESTART ,FUSECREST
5910 INPUT £1,FUSELENGTH ,FUSECOEF

5920 RETURK

5930 '3 US:R SPILLUAY DATA =-=nvveesmmmsmssmmmmsemns  commesesmceesceeenneee

S940 INPUT £1,PTNOU

5950 DIN ELEVU(PTNOU' ,DISCHU (PTNDU)

5960 FOR J=1 TO PTNOU

5970 INPUT £1,ELEVU(J} ,DISCHUWD)

3960 NEXT J

5990 RETURN

S000 "AFLORD DATR MEAR FROR DIfK=rorcnrccoscscncessnsmanesannscnconsnnonstnionns

6010 PRINT:PKINT*READING INFLOW HYDROGRAPH FROM DISK.*
6020 INPUT [1,NOHYD, ISTEP

6030 DIN INFLOW(NGHYD+2)

6040 FOR 120 T0 NOHYD

6050 INPUT €1, INFLON(T)

5060 NEXT |

6070 *:RESERVOIR FLOOD STATUS FROM DISK----=r-=snnsmssssmmssemnsmmmnemnnsmannns

6080 PRINT:PRINT*READING RESERVOIR STATUS FROM DISK.*

6090 INPUT £1,TITLELS, TITLEDS

6100 INPUT £1,RESSTA,RESLEV RESMAX ,LEVSENSE ,STATIME ,CSTEP NOSTEP

6110 CLOSE £1:RETURN

6120 *s STORE RESULTS DN DIGK=ccoccevescccrcnacescnannnne eeseense e e e——
6130 X$=)$+" RES"

(140 PRINT:PRINT*WRITING RESULTS TO DISK*

6150 O°EN X$ FOR OUTPUT AS £1

6160 PRINT £1,TITLELS

6170 PRINT £1,TITLE2S

6180 PRINT £1,0TL NOSTEP,SPILLNO

6190 IF OTL=2 THEN GOSUB 6520

6200 GOSUB 6230 ’

6210 CLOSE £1

6220 RETURN

$330 “1BTORE CALCULATION' REBULVE==nveonsesnrncensuinsssesnansanesas ———-

g Y



RO SR FRSSE.

6240 FOR 1=i TO SPILLNO

6250 PRINT £1,SPILLWAY(I)

6260 NEXT 1

6270 PRINT £1,03,04

6280 PRI ¢1,Q1%

6290 PRI/ £1,028

6300 IF Q1$="P* THEN Q3=2

6310 IF Q24="P* THEN Q4=2

6320 FOR J=0 TO NOSTEP

6330 PRINT £1,TINE(J), INFL(J) ,OUTFL(J) KT (), 5T000)

6340 FOR J2=1 TO SPILLNO

6300 IF SPILLMAY(J2)=3 THEN PRINT £1,LBATE(J)

6340 IF SPILLMAY(J2'=% AND @3=2 THEN PRINT £1,MBATE(J),SPILL(J) ,NGATEOP(J)
6370 IF SPILLWAY(J2)=4 AND @3=1 THEN PRINT £1,KGATE(J) ,SPILI Jiia0aud Shiv
4380 1F SPILLWAY(J2)=5 AND Q4=2 (HEN PRINT £1 MGATE(J) HBA"€0F (1)
6390 IF SPILLMAY(J2)=5 AND Qé=1 THEN PRINT £1,MGATE(J):60SUL 6430
6400 NEXT 32

6410 NEXT )

6420 RETURN

6430 FOR K21 10 BAiEHND

6440 PRINT £1,HBATEOP(J,K2)

6450 NEXT K2

6460 RETURN

6470 FOR K2=1 T0 GATENND

6480 PRINT £1,MBATEDP(J,K2)

5490 NEXT K2

6500 RETURN

6510 ":STORE ADDITIONAL DATA--===-=sesemmemcsssnmsnmsmmmmemennen cmmnmmmnn meme
6520 PRINT £1,MOSTEL SPILLNO

6530 FOR I=1 TO NOSTEL

6540 PRINT £1,ELEV(I),STOR(D)

6550 NEXi 1

6560 FOR 1=1 TO SPILLNO

6570 PRINT £1,SPILLMAY(I)

6580 ON SPILLWAY () BOSUE 6610,6700,6740,4840,7000,714y,7190
6590 NEXT 1

6600 RETURN

6510 PRINT £1,CULNO

6620 FOR J=1 TU CULND

6630 PRINT £1,LULNIDTHID)

5640 PRINT £1,CULHEIBHT ()

6650 PRINT £1,CULINVERT(J)

6660 PRINT £1,CULUNCOEF (J)

6670 PRINT £1,CULSUBCOEF (J)

6680 NEXT J

6690 RETURN

6700 PRINT £1,WIERLENGTH

6710 PRINT £1,NIERINVERT

6720 PRINT £1,WIERCOEF

6730 RETURN

6740 PRINT £1,6ATELND

6750 FOR J=1 TO GATELNO

6760 PRINT £1,BATELINVERT(J)

6770 PRINT £1,BATELCOEF (J)

6780 PRINT £1,GATELNIDTH(J)

6790 PRINT £1,GATELHEIGHT (3)

6800 PRINT £1,BATELS(J)

6810 PRINT £1,6ATELE())

6820 NEXT J

6830 RETURN
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6840 PRINT £1,GATENND

6850 FOR J=1 TO GATEMNO
6850 PRINT £1,GATEMINVERT (J)
6870 PRINT £1,BATEMCOEF(J)
6880 PRINT £1,6ATEMNIDTH(J)
6890 PRINT £1,GATENHEIBHT(J)
6900 PRINT £1,GATENSIZE())
6910 PRINT £1,BATESPILLWJ)
6920 NEXT J

6930 PRINT £1,01%

6940 IF Q1$="U" THEN RETURN
6950 PRIHT £1,BATEMSTART
6960 PRINT £1,6AT" {SUN

6970 PRINT £1,GATENFLON
6980 °RINT i FLOWNESC

6990 RETURN

7000 PRINT £1,6ATENND

7010 FOR J=1 TO GATEHND
7020 PRINT £1,GATEHINVERT(J)
7030 PRINT £1,6ATENCOEF (J)
7040 PRINT £1,6ATERNIDTH(y)
7050 PRINT £1 ,BATEHHEIGHT (J)
7060 NEXT J

7070 PRINT £1,02¢

7080 IF Q2$="U" THEN RETURN
7090 PRINT £1,6ATEHSTART
7100 PRINT £1,BATEHSUN

7110 PRINT £1,GATEHFLOW
7120 PRINT £1,FLOYHESC

7130 RETURN

7140 PRINT 1, FUSESTART
7150 PRINT £1,FUSECREST
7160 PRINT £1,FUSELENGTH
7170 PRINY £1,FUSECOEF

7180 RETURN

7190 PRINT £1,PTNOU

7200 FOR J=1 TO PTNOU

7210 PRINT £1,ELEVU(])

7220 PRINT £1,DISCHU(Y)

7230 NEXT )

7240 RETURN

200 TIPNUIN EBRTRIRARE BRIES ~ o o S memss s cassan et tES IR InG sa B ERR S

7260 *tCALCULATION OF INITIAL VOLUNES: -+ =====<-=msssmmessssssmenmmmmsnmmenenes

7270 CLS:PRINT L$:PRINT:PRINT TITLE(StPR. .. TITLE2$:PRINT

7280 PRINT*THE SPILLMAY CONTAINS MANUAL (NAPONENTS OPERATED BY THE PROGRAN®
7290 PRINT*GATE OPERATION S“ALL BE OPTIMIZED"

7300 PRINT:PRINT L$:PRINT

7310 1«0

7320 FOR J=1 TO SPILLNO

7330 IF SPILLWAY(J)=4 THEN I=]+!

7340 IF SPILLWAY(J)=5 THEN I=1+]

7350 NEXT I

7360 IF 1=1 THEN 6010 7390

7370 PRINT*THE SPILLWAY CONTAINS TNO MANUAL COMPONENTS. OPTINIZATION CAN ONLY BE
DONE ON  ONE MANUAL CONPONENT AT A TIME®

7380 PRINT K$:INPUT*PRESS ANY KEY TO COWTINUE:-* Q$:6070 10

7390 PRINT*OUTPUT CAN BE PRESENTED ON TWO LEVELS:-*:PRINT

7400 PRINT® 1.BASIC OUTPUT®

7410 PRINT* 2,EXTENDED QuTPUT*

R,

R —



7420 PRINT: INPUT*NHICH LEVEL DO YOU REQUIRE (1/2)*;07L

7430 INVOL=0

TA40 FOR I=1 TO NOHYD

TA50 INVOL=TNVOL+(INFLOW (1) ¢INFLON(I-1))#ISTEP#1B00

TA60 NEXT I

TA70 FOR I=1 TO NOSTEL

T4B0 IF RESSTAC=ELEV(I) THEN 60T0 7510

TA90 NEXT 1

7500 PRINT:PRINT N§:PRINT K$:END

7510 STORI=STOR(I-1)+(STOR(1)-STOR(I-1))#(RESSTA-ELEV(I-1))/(ELEV(I)-ELEV(I-1))
7520 FOR 1=1 TD NOSTEL

7530 IF RESLEVC(=ELEV(I) THEN 60TO 7560

7540 NEXT 1

7530 PRINT:PRINT M$:PRINT K$:END

7560 STOR2=STOR(I=1)+(STOR(I)~STOR(I~-1))#(RESLEV-ELEV(1-1))/(ELEV(I)-ELEV(I-1))
7570 FOR I=1 TO NOSTEL

7580 IF RESMAXC=ELEV(I) THEN GOTO 7610

7990 NEXT I

7600 PRINT:PRINT M$:PRINT K$:END

7610 STOR3I=STOR(1~1)4(STOR(I)-STOR(I-1)) ¢ (RESMAX-ELEV(I-1) )/ (ELEV(I)-ELEVLI-1))
7620 TEMPSTOR=STOR3-STOR2

7. PERMSTOR=STOR2-STOR1

7640 EXVOL=INVOL-PERMSTOR

7650 TF EXVOLC=0 THEN PRINT®INFLOW VOLUME IS LESS TH"K PERMANENT STORAGL AVAILAB
LE*:60TC 7670

7660 60TU 7680

7670 PRINT*NO FLODDROUTING REQU'RED®:PRINT K$:END

7680 FOR Ji=1 70 SPILLNO

7690 IF SPILLMAY(J1))=1 AND SPILLMAY(J1) (=3 Tk, J

7700 IF SPILLRAY(J1)=7 THEN BOTO 7730

7710 NEXT J1

7720 STORIND=1:CLS:PRINT®ITERATIVE SEARCH TECHK " ¥ EMPLOYED":60TD 7740

7730 STORIND=0:G0SUE 1740

7740 T=-CSTEP:DIN TIHE (NOSTEP+1) , INFL (NOSTEP+1) ,OUTFL (NOSTEP+1)

7750 DIM STO(NOSTEP+1) ,HT(MOSTEP+1) ,BAL (NOSTEP+1)

7760 FP (-1 T0 SPILLND

7o 1 LWAY (J1)=4 THEN DIN MBATE (NOSTEP+1) MGATEOP (NOSTEP+1. ,SPILL (NOSTEP+]
)

7780 IF  LLWAY(J1)=5 THEN DIM HBATE (NOSTEP+1) ,HEATEOP (NOSTEP+1)

7790 IF SPILLMAY(J1)=6 THEN DIN FUSE (NOSTEP+1)

7800 NEXT J1

JE10 FOR J=0 TO NOSTEP+!

7820 T=T+CSTEP:TIME (J)=T+STATINE

7030 COUNT=INTIT/ISTEP)

7840 IF COUNTONOHYD THEN INFL(J)=0:60T0D 7860

7850 INFL(J)=IRFLOW(COUNT) ¢ (INFLOW(COUNT#1) =11 i (COLNT) ) #(T/ISTEP-COUNT)

7860 NEXT J

7870 HY(0)=RESSTA: ISTEP=3600#ISTEP:CSTEP=360" (-7 23 STATINE=J6004STATINE

7880 “:CALCULATE VOLUME BALANCE-==-==-~ meews -~ SEPANEENEREEASSs nens an ot e sn

7890 PRINT:PRINT"CALCULATING VOLUME BALANC

7900 OUTVOL=0: TARCHECK=0

7910 FOR J1=1 TO SPILLNO

7920 IF SPILLWAY(J1)=4 THEN T=STATIME®BATE- ' ..GO:Ti=T-STATINE
7930 IF SPILLMWAY(J1)=5 THEN T=STATIME*GATE. 27 L.00:Ti=T-STATINE
7940 NEXT J1

7950 FOR 1=0 TO NOHYD

7960 IF PEAKACINFLOW(I) THEN PEAKA=INFLOW(i::PEAK=]

7970 NEXT |

7980 FOR K=0 TD MNOSTEP

7950 PRINT K




T————

B00O IF TARCHECK=] THEN 6OTO 8160
8010 *:CALCULATE TARBET DISCHARBE======--==<=====snsmmsmmmsmns sommmmnmnnncnncnn

8020 1NOKYD: DISCHYOL=0: RENAIN=0
8030 1F TICI600#TINE (K)-STATINE THEN T1=3400#TINE (K)-STATINE
B040 IF T#ISTEPC=T1 THEN TARCHECK=1:60T0 8160

8050 DISCHVOL=INFLON (1) #(I#ISTEP-T1)

8060 1F 1=NOKYD THEN GOTO B8O

8070 RENAIN=RENATN+ (INFLON (1) ¢INFLON (1+1)) $ISTEP/2

8080 IF DISCHVOL)=INVOL-RENAIN-PERNSTOR-TENPSTOR-OLTVOL THEN 6OTO 8140
8090 1=1-1:1F 1CPEAK THEN 5OTO 8110

8100 5410 8040

8110 PUINT*TARGET OUTFLON EXCEEDS INFLOW*

B120 PRINT*GATE CONSYRAINT’ T0 STRINGENT*:605UB 6120:PRINT K3
8130 PRINT: INPUT*PRESS ANY KEY TO COND INUE:-* 0823070 10

B140 EXCESS= INVOL-RENATN-PERNSTOR- TENPSTOR-QUTVOL

8150 TARGET=EXCESS/ (14 1STEP-T1)

8160 FOR [=1 TO NOSTEL

§170 1F WT(K) CSELEV(1) THEN 60T0 8200

8180 NEXT 1

B190 PRINT W$:60SUB 6120:PRINT K$: INPUT*PRESS ANY KEY TO CONTINUE:-* G$:60T0 10
8200 STO(K)=§TOK(1-1)# (STOR(I)-STOR(1-1)) # (T (K) -ELEV(1-1)) / (ELEV (1) -ELEV(I-1))
8210 1F STORIND=0 THEN BOTO BAA0

8220 6OSUB 10170

8230 TEST=0

8240 IF K=0 THEN GOTO 8350

8250 OUTVOL=0UTVOL + (OUTFL (K) $QUTFL (K~1)) #CSTEP /2

8260 FOR "= T0 SPILLNO

8270 1F SPILLMAY(I)=4 THEN 6OTO 8310

8260 IF SPILLWAY(1)=5 THEN 6OTO B350

8290 NEXT 1

8300 GOTO 8410

8310 IF OUTFL(K)GATENFLOM THEN G0TO 8390

8320 IF K=0 THEN 60TO 8410

8330 IF OUTFL (K)-QUTFL (K-1) JFLONNESC THEN 60TO 8400

B340 60T 8410

8350 1F DUTFL(K) JGATEHFLON THEN 70TO 8390

8360 IF K=0 THEN 6070 BA10

8370 1F OUTFLK)-OUTFL(K-1) JFLUNHESC THEW B0TO 8400

8380 60T 8410,

8390 PRINT R$:50T0 8410

§400 PRINT 58

8410 NEXT K

8420 GOSUB &129

8430 RETURN

8440 FOR 1=1 10 €

BA50 1F WT(K) CsHETGHT (1) THEN BOTO B4BO

8460 NEXT |

8470 PRINT N8:PRINT K$:END

8480 DUTFL (K) =OUTFLON(1-1)+ (OUTFLOW (1) ~UTFLON (1-1)) # (KT (K) -HETGHT (1-1)) / (NE1GHT
(1)-HETGHT (1-1))

8490 FOR J1=1 10 SPILLNO

B5¢) IF SPILLNAY(J1)=4 THEN BOSUB 9850:0UTFL (K) sOUTFL (K) $MBATE (K)
8510 1F SFILLNAY(11)=% THEN BOSUE 9970:0UTFL (K) =QUTFL (K) tHBATE (K)
8520 IF SPILLHAY(Ji)=h THFN GOSUB 3710:0UTFL (K) =OUTFL (K) #FUSE (K)
8530 NEXT J.

8540 HT (K1) =20HT (K) -HT (K=1)

8550 FOR J=1 10 €

8560 1F HT(K41)CHETBHT(J) THEN 60TO 8590

8570 NEXT J

8560 PRINT N3:PRINT K$:END
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8590 OUTFL(K+1)=0UTFLOW(I=1)4 (DUTFLOW(I) ~DUTFLOMW(I-1))#(HT (K¢1) -me16RTiE 153/ (HE
SGHT O -HETBHRT (1-1))

8500 IF TARCHECK=0 THEW 60TD 8670

4610 FOP J1=1 TO SPILLND

8620 IF SPILLWAY(J1)=A THEN GOSUB 10020:DUTFL(K+1)=0UTFL (K1) ¢NGATE (K+1)

BE30 'F SPILLMAY(J1)=5 THEN GOSUB 10120:DUTFL(K¢1)=0UTFL (K+1) +HBATE (X+1)

B64C (F SPILLWAY(J1)=6 THEN GOSUB 4B50:OUTFL(K+1)=OUTFL(K+1) ¢FUSE (K+1)

8650 NEXT J1

8460 B0T0 9370

8670 FOR Ji=1 TO SPILLNO

8680 IF SPILLNAY(J1)=4 THEN BOSUB 10020:0UTFL(K#1)=QUTFL (K1) +NGATE (K+1)

8490 IF SPILLMWAY(J1)=5 THCN GOSUB 10120: DUTFL(K+11=0UTFL (K+1)¢HBATE (K+1)

B7C) IF SPILLMAY(J1)=6 THEN GOSUB 4850:0UTFL(K+1)=DUTFL (K+1)4FUSE(K¢1)

8710 NEXT J1

8720 IF TARCHECK=! THEN BOSUB 10710:60T0 9370

B730 IF INT(OUTFL(K+1))=INT{TARGET) THEN 6DTD 9370

8740 IF OUCFL(K+1)CTARGET THIN BOTO 9080

8730 “:REQUCE FLIR 10 AERIEVE: (ARIET »on mevass  sosnencassesnccsnnspnsoseas sentes
8760 FOR I=1 TD SPILLNO

8770 IF SPILLMAY(I)=4 THEN 50SUB B82¢

8780 IF SPILLWAY(1)=5 THEN GOSUB 8950

8790 NEXT 1

8800 40T0 9370

8810 ":OPERATE MANUAL GATES TO REDUCE FLON-=-===w======= »» -

8820 ADJUST=BATCMCOEF (1) GATENMIDTH (1) # (KT (K+1)-GATENINVERT(1))°1.95
8830 DISCREP=DUTFL (K+1)-TARGET

B840 IF DISCREP/ADJUST(=.5 THEN MGATEODP (K+1)=KSATEOP (K) :RETURN
8850 COUNT=INT (DISCREP/ADJUST)

8860 IF COUNT)BATEMSUN THMEN COUNT=GATENSUN:60TO 8910

8870 REMAIN=DISCREP/ADJUST-COUNT

8880 IF REMAIN=(.5 THEN REMAIN=0:60T0 8900

8670 REMAIN=]

8970 COURT=COUNT+REMAIN: IF COUNT)GATENSUM THEN COUNT=GATEMSUN

8910 NGATEOP (K+1)=NGATEOP (K) ~COUNT

8920 IF MBGATEDF (K+1)(0 THEN MGATEOP (K¢1)=0

8930 RETURN

B940 ":0OPERATE WIGH PRESSURE OUTLETS TO REDUCE FLOW<=====ssssssessmmnmmmcmmanan

8950 ADJUST=GATENCOEF (1) #GATEMWIDTH (1) #GATENME IGHT (1) #SQR (ABS (209, B10001# (HT (K+1
)-BATENIVERT (1T +GATEMHE IBKT (1) /2)))

8960 DISCREP=QUTFL (K+1)-TARGET

8970 IF ADJUST/DISCREPC=,5 THEN HGATEOP (K+1)=HBATEOP (K) : RETURN

BY80 COUNT=INT (ADJUST/DISCREP)

B990 IF COUNTIGATEHSUN THEN COUNT=BATEHSUM:60T0 8910

5000 REN=ADJUST/DISCREP-COUNT

9010 IF REMC-0,5 THEN REN=0:6070 7002

9020 REM=1

9030 COUNT=COUNT+REN: [F COUNTBATEHSUN THEN COUNT=GATEHSUM

9040 HGATEOP (K+1)=NBATEDP (K) ~COUNT

9050 1F HGATEOP (K+1)CO THEN HBATEOP (K+1)=0

9060 RETURN

9070 s INCREASE FLON TO ACHIEVE TARBET«~=-v=smmsosmnmmmmemmmnnnnannennnnnnnnnnns
9080 FOR I=1 T0 SPILLND

9090 IF SPILLWAY(I)=4 THEN BOSUB 9140

9100 IF SPILLNAY(1)=5 THEN BOSUB 9260

2110 NEXT 1

9120 6010 9370
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9130 ":0PERATE MANUAL BATES TO INCREASE FLOW i

9140 ADJUST=GATEMCOEF (1) #GATEMWIDTH (1) # (HT (K+1)-BATEMINVERT (1))*1.5
9150 DISCREP=TARGET-DUTFL(K+1)

9160 IF DISCPL , ADJUST(=,5 THEN NGATEOP (K+1)=MGATEDP (K):RETURN
9170 COUNT=1  (DISCREP/ADJUST)

9180 [F COUNT)GATENSUM THEN COUNT=GATENSUM:60TO0 9230

9190 REMAIN=DISCREP/ADJUST-COUNT

9200 IF REMAIN(=,5 THEN REMAIN=0:60TD 9220

9210 REMAIN=1

9220 COUNT=COUNT+REMAIN: IF COUNT)GATEMSUM THEN COUNT=GATENSUN

92350 NGATEDP (K+1)=NGATEOP (K) +COUNT

9240 RETURN

9250 ':0PERATE HIGH PRESSURE OUTLETS TD INCREASE FLOW-----=-=-- Siie S S

9260 ADJUST=GATEHCOEF (1) #GATEHWIDTH (L) ¢GATEHHE IGHT (1) #SOR (ABS (2€9,B10001# (HT (K¢l
)-BATEHIVERT (1) 4GATEHHEIGHT (1), 2)})

9270 DISCREP=TARGET-QUTFL (k¢1)

9280 IF ADJUST/DISCREP(=.5 THEN HGATEOP (K+1)=HGATEOP (X):RETURN

9290 COUNT=INT (RDJUST,DISCREP)

9300 iF COUNT)BATEHSUM THEN COUNT=BATEKSUM:B0TO 9350

9310 REM=ADJUST/DISCREP-COUNT

9320 IF REM(=0.5 THEN REM=0:60T0 7044

9330 REN=1

9340 COUNT=COUNT+REM: IF COUNT)BATEHSUM THEN COUNT=GATEHSUM

9350 HGATEOP (K+1)=n6A: - JP(K) +COUNT

9360 RETURN

9370 "sFIND POSITION ON STORAGE INDICATION CURVE--=--======-====-scecceccmacocaae

9380 BAL (K)=STO(K)-QUTFLK) €CSTEP/2+ (INFL(K) ¢INFL(K+1)) #CITEP/2
9390 BAL=0

9400 FOR Ji=1 TO SPILLNO

7410 IF SPILLMAY{J!)=4 THEN GOSUB 10020:BAL=BAL+MBATE (K+1)#CSTEP/2
9420 IF SPILLWAY(J1)1=5 THEN SOSUB 10120:BAL=BAL+HBATE(K+1) #CSTEP/2
9430 1F SPILLWAY(J1)=6 THEN BOSUB 4B50:BAL=BAL+FUSE (K+1)#CSTEP/2
9440 NEXT JI

9450 FOR J=1 T0 C

9460 1F BAL(K)(=STORIND(J)+BAL THEN 60TO 9490

9470 NEXT J

9480 PRINT O$:PRINT K$:END

9490 WT(K+1)=HE IGHT (3-1) ¢ (HE1GHT (J) -HEIBHT (J-1) ) #(BAL (K) -STORIND (J-1)~BAL) / (STOR
IND()-STORIND(J-1))

9500 BALA=0

9510 FOR J1=1 TO SPILLNO

9520 IF SPILLWAY(J!)=4 THEN BOSUB 10020:BALA=BALA*NBATE (K+1)#CSTEP/2
9530 IF SPILLKAY(Ji)=5 THEN GOSUB 10120:BALA=BALA+HGATE(K+1)4CSTEP/2
9540 IF SPILLWAY(J1)=6 THEN BOSUB 4850:BALA=BALA+FUSE (K+1)#LSTEP/2
9350 NEXT Ji

9560 FOR J1=1 TO SPILLNO

9570 IF SPILLWAY(J1)=4 THEN MEAIE(K+1)=0

9580 IF SPILLWAY(J1)=5 THEN HBATE(K+1)=0

9590 IF SPILLWAY(111=§ THEN FUSE(K+¢1)=0

9600 NEXT J1

9610 IF INT(BALR)=1i1(BAL) THEN 60T0 9640

9620 BAL=BALA

9630 60T0 945¢

9640 IF TARCHECK=1 'HEN GOSUB 10710

9650 IF K=0 THEN 607D 9760

9660 OUTVOL=0UTVOL+LOUTFL (K) #0UTFL (¥~1) ) #CSTER 2

9670 FOR I=1 TO SPILLND

9680 IF SPILLWAY(I)=4 THEN 60TO 9720



9690 IF SPILLWAY(I)=5 THEN B0TO 9760

9700 NEXT 1

9710 60TD 9820

9720 IF DUTFL(K) YGATENFLON THEN 60TO 9800

9730 IF K=0 THEN 60TO 9820

9740 IF OUTFL(K)-QUTFL(K-1) )FLONMESC THEN 60TD 9810

9750 60TO 9620

9760 IF OUTFL(K) >GATEHFLON THEN BOTO 9800

9770 IF K=0 THEN GOTO 9820

9780 IF OQUTFL(K)-GUTFL (K-1) )FLONHESC THEN 60TO 9810

9790 GOTD 9820

9800 PRINT R$:60T0 9820

9810 PRINT S%

9820 NEXT K

9830 GOSUB 6120

9840 RETURN

9850 :MANUAL MEIR FLOW ADDED TQ EQUATIGm---========ss=cscemmmremm e
9860 IF Q1$="U" THEN RETURN

9870 IF TIME(X)CT/3600 THEN MGATE(K)=0:RETURN

98B0 IF HT(K)(=BATEMINVERT (1) THEN MBATE (K)=0:RETURN

9890 F=GATEMCOEF (1) ¢GATEMNIDTH(1)# (HT(K)-GATEMINVERT(1))*1. 3

9900 MBATE (K)=NGATEODP (K) #F

9910 IF HT(K)(=BATEMINVERT (1) +5ATENSIZE(1) THEN RETURN

9920 NOSPIL=BATEMNO-MGATEOP (K)

9930 IF (HT(K)-BATENINVERT (1)-BATENSIZE(1))(=0 THEN SPILL(K)=0:RETURN

9940 SPILL(K)=BATESPILL (1) #SATENNIDTH (1) #NOSPIL® (HT (K) -GATEMINVERT (1) -BATEMSIZE(
NS

9950 MBATE (X)=MBATE (K) ¢SPILL (K) :RETURN

9960 ':MANUAL HIGH PRESSURE FLON ADDED TO EQUATION--=-=====-===sssemccmmcccmnacn

9970 IF Q28="U" THEN RETURN

9980 IF TIME(X:(1/3600 THEN HBATE(K)=0:RETURN

9990 F=5ATEHCOEF (1) ¢BATENWIDTH (1) #BATEHHE IGHT (1) #SQR (ABS (2¢9.810001% (HT (K) -BATEH
INVERT (1) +BATEAHEIGHT (1) /2)))

10000 HBATE (K)=F#HBATEOP (K) :RETURN

10010 “:NANUAL WEIR FLOW ADJUSTMENT-=====s====semmcemeen- cesnsnasnssan e -
10020 IF Q1$="U" THEN RETURN

10030 IF TIME(Ke1)(T/3600 THEN MBGATE (K+1)=0:RETURN

10040 IF HT(K+1)(=BATENINVERT (1) THEN MGATE (K+1)=0:RETURN

10050 MGATE (K+1)=MBATEOP (X)*GATERCOEF (1) #GATEMMIDTH (1) # (HT (K+1)-BATENINVERT(1))*
1.5

10060 IF HT(K+1)(=BATENINVERT (1) +GATEMSIZE(1) THEN RETURN

10070 NOSPIL=GATENNO-MGATEOP (K)

10080 IF (HT(K*1)-BATEMINVERT (1) -BATENSIZE(1)) (=0 THEN SPILL(K+1)=0:RETURN
10090 SPILL(K+1)=GATESPILL (1) *GATEMMIDTH (1) ¢NOSPIL® (HT (K1) -BATEMINVERT (1) -GATEM
SIZE(1*1.5

10100 WBATE (K+1)=MBATE (K+1)+SPILL(K+1) *RETURN

10110 ‘:MANUAL HIGH PRESSURE FLOW ADJUSTMENT===-==sscsssccmccimmmmmemnconeanann
10120 IF @2$="U" THEN RETURN

10130 IF TIME(K+1)CT/3600 THEN HBATE (K+1)=0:RETURN

10140 F=BATEHCOEF (1) #GATEHWIDTH(1) #GATEHHEIGHT (1) 2SOR (ABS (2¢9,810001¢ (HT (K+1)-6A
TEHINVERT (1) +BATEHHEIGHT (1)/2)))

10150 HBATE (K+1)=FeHBATEOP (K) :RETURN

16160 “:VOLUME BALAKCE WITHOUT STORAGE INDICATION CURVE-========sssmmescncmonan
10170 DUTFL(K)=0

10180 FOR J=1 TO SPILLMO

10190 IF SPILLWAYi=4 THE' "~*"SOP(K+1)=MGATEDP (K)




TSR SRR TR e

10200 IF SPILLWAY(J)=5 THEN HBRTEOP (K+1)=HBATEOP(K)

10210 NEXT J

10220 FOR J1=1 TO SPILLND

10230 IF SPILLWAY(J1)=4 THEN GOSUB 9840:DUTFL(K)=0UTFL (K)¢MGATE (K)
10240 IF SPILLWAY(J1)=5 THEN GOSUB 9970:0UTFL (K)=DUTFL (K) #HBATE (K}
10250 IF SPILLWAY(J1)=6 THEN GOSUB 3710:0UTFL (K)=0UTFL (K)+FUSE (K)
10260 NEXT J1

10270 INFLOW= CINFL (K)+INFL(K+1))#CSTEP/245T0(K)

10280 INCRENCNT=1:1F K=0 THEN B0TO 10310

10290 1F HT(K)XHT(K-1) THEN 60T0 10310

10300 HT(K¢1)=HT (K)-INCREMENT:60T0 10320

10310 HT(K+1)=HT (K) +INCREMENT

10320 FOR I=1 TO NOSTEL

10330 IF HT (L1} C=ELEV(I) THEN 60TO 10360

10340 NEXT I

10350 PRINT M$:60SUB 6122:PRINT K$: INPUT"PRESS ANY KEY 10 CONTINUE:-*,0$:60T0 10

10360 STD(K+1)=STOR(I-1)+(STOR(I)~STOR(I~1))*(HT (K+1)-ELEV(I-1))/(ELEV(I)-ELEV(I
-1))

10370 QUTFL (K¢1)=0

10380 FOR I=1 TO SPILLNO

10350 IF SPLLLWAY(1)=4 THEN GOSUB 10020:0UTFL(K+1)=DUTFL(K+1) +NBATE(K+1)

10400 IF SPILLWAY(I)=5 THEN 60SUB 10120:0UTFL(K+1)=DUTFL (K¢1) +HBATE (K+1)

10410 IF SPILLWAY(i)=6 THEN BOSUB 4850:DUTFL (K+L)=DUTFL(K+1) ¢FUSE (K¢1)

10420 NEXT I

10430 OUTFLON= (OUTFL (X+ 1) +DLTFL(K))#rZTEP/248TD(K+1)

10440 A=INFLOW:B=0UTFLOW

10450 IF AC10000 AND B<10000 THEw 5OTD 10480

10460 4=A/10:8=B/10

10470 60T0 10450

10480 IF INT{A)XINT(B) THEN INCREMENT=.B# INCREMENT:HT(K¢1)=HT(K¢!)+INCREMENT:SPI
LL(K+1)=0:60T0 10320

10490 IF INT(A)CINT/B) THEN INCREMENT=.B#INCREMENT:HT(K+1)=HT(K+1)~INCREMENT:SPI
LL(K¢1)=0:60TD 10320

10500 1F TARCHECK=1 THEN 60SUB 10710

10510 IF INT(OUTFL(K+#1))=INT(TARGET) THEN Ru(URN

10520 IF OUTFL(K+1)<TARGET THEN 60TO0 10620

10530 IF TEST=1 THEN RETURN

10540 TEST=1: INCREMENT=1

10550 FOR J=1 TD SPILLNO

10560 IF SPILLNAY(J)=4 AND TIME(K+1) (GATEMSTART THEN RETURN

10570 IF SPILLWAY(J)=A THEN 60SUB 8820

10580 1F SPILLMAY(J)=5 AND TIME(K+1)(BATEHSTART THEN RETURN

10590 IF SPILLWAY(J)=5 THEN GOSUB 8950

10600 NEXT J

10610 60T0 10320

10620 IF TEST=1 THEM RETURN

10630 TEST=12 INCREMENT=1

10640 FOR J=1 TO SPILLND

10650 IF SPILLYAY(J)=4 AND TIME(K+1)(BGATEMSIART THEN RETURN

10660 IF SPILLWAY(J)=4 THEN GOSUB 9140

10670 IF SPILLWAY(J)=5 AND TINE(K+1) (GATEHSTART THEN RETURN

10680 IF SPILLWAY(J)=5 THEN GOSUB 9260

10690 NEXT J

10700 6070 10320

10719 "sTARGET FLOW FOR RECEDING LIMB OF OUTFLON HYDROGRAPH-=========sssnucammnn

10720 DISVOL=INVOL-0UTVOL-PERNSTOR
10730 IF DISVOL(=0 THEN TARGET=0:RETURN
10740 TT=2¢DISVOL/OUTFL (K-1)

10750 TARGET=0UTFL(K-1)#(1-CSTEP/TT)
10760 RETURN
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LISTING FOR PRES PROGRAM BLOCK

10 CLEAR:CLS

20 ":GENERAL DEFINITIONS ---==-==scereccnncan e

30 A$="BOX CULVERTS":B$="FREE OVERFLOW WIER"

40 C4="AUTOMATICALLY CONTKOLLED OVERFLOW WIER"

50 D$="MANUALLY CONTROLLED OVERFLOW WEIR®

60 E$="MANUALLY CONTROLLED HIGH PRESSURE ODUTLET"

70 F$="FUSEPLUG ENERGENCY SPILLWAY"

B0 6$="USER DEFINED SPILLWAY"

90 H$="PLEASE ENTER CORRECT DATA DISK iN DRIVE A"

100 14="PLEASE REVISE SENSITIVITY AS MODELLING MATRIX TDO LARGE"

110 J$="USER DEFINED SPILLWAY CAPACITY EXCEEDED"

120 K$="J0B ABANDONED®#&s"

(N e T T T A e Y
EHERRREE"

140 N$="KESERVUIR LEVEL EXCEEDS STORAGE/ELEVATION DATA*

150 N$="RESERVOIR LEVEL EXCEEDS MAXIMUM ALLOWABLE LEVEL®

160 0#="STORAGE-INDICATION CURVE EXCEEDED®

170 P$="DATA SET INCONSISTENT®

SO0 “SPREII NERR NG - S tn st vm o enadiintatnon s SERERR SRS S s ursetoi e

190 PRINT L$:PRINT

200 PRINT® FLUOD ROUTING THROUGH DAM WITH MULTIPLE SPILLWAY SYSTEN®
210 PRINT:PRINT" L. FURSTENBURG  (011-683-166%) 1
985"

220 PRINT:PRINT® PRESENTATION BLOFY":PRINT:PRINT L$:PRINT

230 PRINT* THE FOLLOWING OPTIONS ARE PROVIDED:-":PRINT

240 PRINT® 1. PRINT RESULTS OV ~ )

250 FRINT® 2.PRINT RESULTS ¥ R*

260 PRINT" J.CHRIN 10 DATA*

270 PRINT® A.CHAIN TO CaLC*

280 PRINT® S.FINISH I""ING PROB.

290 PRINT: INPUT® PLEASE SELECT OPTION:-",0PTI

300 OM OPT1 GOSUE 360,340,320,330,340

310 6070 10

320 CHAIN *A:DATA®
330 CHAIN *A:CALC"

340 CLS:END

350 *tREAD DATA FILE FRON DISK----n-=v=semmmeimmemmmemmem e mmmemm e me e e
360 CLS:PRINT (8

370 INPUT*PLEASE ENTER NAME OF DATA FILE RESULTS TO BE PRESENTED:-* X$:1F Ig=**
THEN PRINT CHR$(7);"A NAME IS REQUIRED®:60T0 370

360 1$=18+", RES"

390 ON ERROR GOTO 440

400 OPEN X$ FOR INPUT AS [1

410 0% ERROR 6070 0

420 GOSUB 520

430 CLOSE £1:6070 460

440 PRINT*THIS FILE DOES NOT EXIST*

450 RESUNE 370

460 "tPRINT DATA FILE ON CORRECT DEVICE-====-n-mmmssmsemmmmsnemmnmnnnnnn i mmnmen
470 IF OPT1=1 THEN B0TO 510

480 IF PT1=2 THEN BOTO 500

450 PRINT PS:PRINT K$:END

500 OPEN *LPT1:* FOR OUTPUT AS £1:PRINT £1,CHRS (27)3°C*;CHRS(70):60T0 1420

510 OPEN *SCRN:* FOR OUTPUT AS £1:60T0 1420

520 ‘3READING RESULTS FROM DISK==--=n=sms-mremmmmmmsmcem e e e e e

530 PRINT:PRINT*READING RESULTS FROM DISK"
540 INPUT £1,TITLEI$, TITLE2S,0TL,5OSTEP,SPILLND



550 IF OTL=2 THEN GOSUB BBO
560 BOSUB 590

570 CLOSE £1

580 RETURN

590 "tREAD CALCULATION RESULTS

600 FOR I=! TO SPILLNC

610 INPUT £1,SPILLWAY(])

620 NEXT I

630 INPUT £1,03,04,014,02¢

640 IF Q18="P" THEN Q3=2

650 IF Q28="P" THEN Q4=2

660 DIM TIMC (NOSTEP) , INFL (NOSTEP) ,OUTFL (NOSTEP) (HT (NOSTEF) ,STO (NLSTEP) ,KGATEDP (N
OSTEP)

670 DIN LGATE (NOSTEP) NGATE (NOSTEP) (KF" YE (NOSTEP) ,SPILL {NOSTEP) HEATEOP (NOSTEP)
680 FOR J=) TO NOSTEP

690 INPUT £1,TINE(J)  INFLCJ} ,OUTFL(J) WT:d) STOQ))

700 FOR J2=1 TO SPILLNO

710 IF SPILLWAY(J2)=3 THEN INPUT £1 LBATE(Q)!

720 IF SPILLWAY(J2)=4 AND G3=2 THEN INPUT €1 ,MGATE(J) ,SPILL(J} MGATEDP(J)
730 IF SPILLWAY(J2)=4 AND 03=1 THEN INPUT £1 ,NGATE(J) SPILL(J):GOSUR B30
740 IF SPILLWAY(J2)=5 AND G4=2 TheN INPUT E£1,HGATE (J) HGATEOP(J)

750 IF SPILLWAY(J2)=5 AND R4=! THEN INPUT £i,HGATE(J):60SUB 790

760 NEXT J2

770 NEXT J

780 RETURN

790 FOR X2=1 TD BATEHND

800 INPUT £1,HGATEDP(J,K2)

810 NEXT K2

820 RETURN

830 FOR ¥2=1 TD GATENNO

B40 INPUT £1,MGATEOP(J,K2)

B50 NEXT K2

860 RETURN

B SRS MR ITINN. MTfeoneccccccssasissancses cnscnnnnsnercosssmmansmnsneas
BB0 INPUT £1,NOSTEL ,SPILLNC

890 DIM ELEV(NOSTEL) ,STOR (NOSTEL)

900 FOR I=1 TO NOSTEL

910 INPUT €3 ,ELEV(I),STOR(T)

920 NEXT |

930 FOR I=1 TD SPILLND

940 INPUT £1,SPILLWAY(T)

950 ON SPILLWAY(I) GOSUB 980,1050,10670,1150,1250,1340,1360

960 NEXT 1

970 RETURN

980 INPUT £1,CULND

990 DIN CULWIDTH(CULNO) ,CULHEIGHT (CULND) ,CUL INVERT (CULNO)

1000 D1& CULUNCOEF (CULNO) ,CULSUBCOEF (CULND)

1910 FOR v=1 TO CULND

1020 INPUT £1,CULNIDTH(J) (CULHETBHT (J) (CULINVERT (J) ,CULUNCOEF (J) , CULSUBCOEF (J)
1030 NEXT J

1040 RETURN

1050 INPUT €1 WIERLENGTH,WIERINVERT ,WIERCDEF

1060 RETURN

1070 INPUT £1,6ATELNC

1080 DIN GATELINVERT (GATELNO) ,GATELCOEY (BATELND) ,GATELWIDTH(BATELNO)
1090 DIM GATELHEIGHT (GATELNO) ,GATELS (GATELND) ,GATELE (GATELNO)

1100 FOR J=1 TO GATELNO

1110 INPUT €1 ,GATELINVERT(J) ,GATELCOEF (J) GATELWIDTHI))

1120 INPUT €1, GATELHEIGHT (J) ,GATELS(J) ,BATELE (J)

1130 NEXT )

e S W gl " R

M 5

LT T A e BT i

=
b

i .

-
B
o

Al




Author Furstenburg Leon
Name of thesis Optimum Reservoir Operation During Floods. 1985

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2013

LEGAL NOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed, or otherwise
published in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material (one machine readable copy and one print copy per page) for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



