
8470 PHIN1:INPUT,PLEASE ENT'R NUMBER OF TIHESTEPS FOR GATE OPERATION:-*,NOSTEP 

8480 IF 04=2 THEN GOTO 8600

8490 CLS:PRINT’VOU HAVE SELECTED TO DETERMINE A I OUTLET OPENING FOR EACH OUTLET 

AT EACH TINE STEP"

8500 INPUTMS THIS CORRECT<V/N)'jQ«

G510 IF 0*=*N* THEN GOTO 8 4 W  

0520 DIN H6ATE0P(NOSTEP+I,6ATEHN0)

U530 FOR J2*0 TO NOSTEP 

3540 PRINTLINE STEP *;J2:PRIHT 

8550 FOR J3*l TO 6ATEHN0

8560 PRINT'GATE OPENING FOR 6ATE *jJ3:INPUT*I‘iHBATEOP(J2,J3)

8570 NEIT J3 

8580 NEXT J2 

8590 RETURN

8600 CLSiPRlNrVOU HAVE SELECTED TO DETERMINE THE NUHBER OF OUTLETS TO BE OPENED 

AT EACH TINE MERVAL*:PRINT 

B610 M P i T M S  THIS CORRECT (Y/N>:"s»*

8620 !F « * kN* THEN GOTO 8430 

8630 DIN HGAIEOPINOSTEPM)

8640 FOR J2*0 TC NOSTEP

8450 PRINT'NUKBER OF OUTLETS OPEN AT TIME STEP NUMBER*;J2iINPUT H6ATE0P(J2)

8660 NEIT J2 

8670 RETURN

8680 tDISFLAY OF DATA FILE.......................................................

8690 FDR 11*1 TO HZ

8700 ON OPT(21) SOSUB 8730,8830,9820,9920 

8710 NEST II 

8720 RETURN

8730 jDISPLAY RESERVOIR PHA9ACTERISTICS..........................................

8740 CLS:PRINT*ThE RESEVOIR BASIN CARACTER1STIC IS DESCRIBED BY*;NOSTEL;* POINTS 

AS FOLLONS:*

8750 PR I NT:PR I NT* ELEVATION STORABE*sBUES*17

8760 FOR 1*1 TO NOSTEL

8770 PRINT TAB(20);ELEV<I)]TABi40);ST0R(l)

8780 IF hOUES THEN INPUT'PRESS AN* KEY TO CONTINUE:-*,OS:BOTO 8810 

8790 NEIT I

8800 PRINT:INPUT'PRESS ANY KEY TO CONTINUE: *,09:RETURN 

8810 SUES‘0UES*I9

8820 CLSiPRINT* ELEVATION STMADE*:B0T0 ^ 9 0  

8830 'iDISPLAYSPILLNAY DATA......................................................

2840 FOR 1*1 TO SPILLNO

8850 ON 3PILLNAY(1) GOSUB 8890,9040,9100,9270,9420,9630,9720 

8860 NEIT I 

8870 l.ETURN

8880 ‘jBOI CUVERTS..................... ..........................................

8890 CLS:PR I NT A*:PR 1 NT:DUES=16

8900 PR I NT * TH1S SPILLNAY COMPONENT CONSISTS 0F*|UJLN0;* CULVERTS NITH THE FOLLON 

IN6 PROPERTIES:*

8910 PRINT* NUMBER UIDTH HEIGHT INVERT UNSHCOEF SUBCOEF*

89?0 FOR |»l TO CULNO

8930 PRINT I;: PR INT 1 AE> (11); i PR I NT USING *£t££.£CCa; CULNlDTn t < >)

8940 PRINT TAB(21);iPRINT USING *££££.C£tCULHEIBHT(I);

8550 PRINT TAB(31>::PRINT USING *££££.£f£*;CULINVERT(I);

8960 PRINT TAB(41);:PRINT USING '££.£££€*jCULUNCOEF(I);

8970 P R L  ’AB(51);:PRINT USING *££.££££*;CUlSUBCOEF(I)

8980 IF I=QUES THEN PRINT:INPIJT’PRESS ANY KEY TO CONTINUE:-*,0»:60T0 9010 

8990 NEIT I



9000 PRINT:INPUT’PRESS ANY KEY TO CONTINUF:-*,0*:RE TURN 

9010 Qllt S-Ollt j♦ 19

9020 CLS:PRINT* NUMBER WIDTH HEIGHT INVERT UNSUBCOEF SUBCOEF"»GOT

0 8990

9030 'iFREfl OVERFLOW NIER..........................................................

‘’040 CLS:PRINT BI:PRINT

9050 PRINT"WEIR LENGTH**;NIERLEN6TH

9060 PRINT'WEIR INVERT LEVEL**;WIERIWVERT

9070 PRINT'WEIR D1SCHAR6E COEFFICIENT=';WIERCOEF

9080 INPUT'PRESS ANY KEY TO CONT1NUE:-*,Bt:RETURN

9090 'tAUTOHATic GATES.............................................................

9100 CLS:PRINT C«:PRINT:OUES*16

9110 FRINT'THIS SPILLWAY COMPONENT CONSISTS Ol-";GATELNO;" SATES WITH THE FOLLOW! 

Nb PROK..(IES:*:PR!NT

9120 PRINT'NO INVERT COEFFICIENT WIDTH HEI6HT START EL END 

EL*

9130 FOR J*1 TO GATELNO

9140 PRINT J;TAB(5);6ATELINVERT(J);TAB(17);6ATELC0EF(J>;TAB(29);6ATELWIDTH(J)j 

9150 PRI..T TAR(4I);6ATELHEIGHT<J >;TAB(53>;6ATELS(J >;TAB(65>;BATELE<J>

9160 IF Jsflt'ES °R1NT:INPUT'FRESS ANY KEY TO CONTINUE:**,01:60T0 9190 

9170 N E H  J

91 BO rY TO CONTINUE:-*,0«:RETURN

? ! W  OUES«teU

7200 CLS:/»S1 COEFFICIENT WIDTH HEI5H7 START EL

END EL':GOTO 91/c

9210 'tNANUAL BATES............... ................................................

9220 CLS: PR I NT DI:PRINT:0UESM6

9230 PR ? NT * THIS SPILLWAY COMPONENT CONSISTS OF'jGATEHNO;* SATES WITH THE FOLLONI 

H6 PROPERTIES:'SPRINT

9240 PRINT’NO INVERT COEFFICIENT WIDTH HEIGHT TRAVEL SPILL CO 

EF.*

9250 FOR J«l TO GATEMNO

9260 PRINT J;TABi5);6ATEMINVERT(J1;TAB(I7);iAfENCOEF(J>;TAB(29);6ATEI1WI0TH(J>; 

9 / 0  POINT TAB<4])|6ATENSi;E(J>}TAB<5l>;6ATEMH£I6HT(J>j?ABI61)|GATESriLL(J}

9280 IF J«WES THEN PRINT; 1NPU’*PHESS ANY KEY TO CONTINUE:-*,t«:60T0 9310 

9250 NEIT J

9300 PRINT: INPL'T’PRESS ANY KEY TO C0?4i INUE:-* ,Ot:SOTO 9330 

9310 8UES«^UEb»l9

9s n  ClS:PRINT’NC INVEPf COEFFIC.ENT WIDTH HEI6HT TRAVEL SPIL

L C0CF.*:60l0 92fO

9330 IF B!*‘*U* THEN GOTO 9400

93*0 CLS: F>, I NT ‘THESE SATES ARi OPERATED BY THE PROGRAM SUBJECT TO THE FOLLOWING 

CONSTRAINTS:*:PRINT

935? PRINT'DELAY TIME TO FIRST 3PERATION«*j5ATLHSTART;' HOURS'

9360 PRINT'MAllNUM NUMBER OF GATES OPERABLE AT ANY ONE IiME•*;6A1EMSUM 

9370 PRINT'MAIIMUM OES’RABLE OUTFLOW RATE**,SATEMFLOW;* »J/**

93B0 PRINT'MAIIMUM ALLOWABIE OUTFLOW RATE INCREASE^jFLOWNESC;* «J/»/tl*

9390 PRINT:INPUT’PRESS ANY KEY TO CONTINUE:-*,OI:RETURk

9400 CLS:PRINT'THESE SATES ARE OPERATtD BY THE USER. USER BATE REVISION IS DON!

AS A RERUN OPTION IN THE CALC BLOCK'

9410 PRINT:INPL."PRESS ANY KEY TO CONT', "£•-*,OI:RETURN

94^0 sMANUAL HIGH PRESSURE OUTLET................................................

9430 CLS:PRINT E»:PRINT:SUES*16

9440 PR INT * THIS 2PILLWAY COHPONENI CONSISTS OF *;GATE HNO;' OUTLETS WITH THE FOLIO 

MING PROPERTIES:':PRINT

9450 PRINT'NO INVERT COEFFICIENT WIDTH HEIGHT*

9460 FOR J M  10 GAitHNO

9470 PRINT J;TAB(5);6ATEHINVERT<J);TAB<17);GATEHCOEF(J))TAB(29);6ATEHW1DTH(J);



9460 PRINT TAB(41)16ATEHHEIBHT(J)

9490 IF J*BUES THEN PPtNiiINPUT'PRESS ANY KEY TO C0NTINUEi-\0l:60T0 9520 

9500 N E U  J

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

9520 0UES*BUES*19

9530 CLS:PR:«»:vM0 INVERT COEFFICIENT WIDTH HEI6HT‘:G0T0 9500 

9540 IF Q1$*“U' TnEN 6CT0 9610

9550 CLS:PRINT'THCSt GATES ARE OPERATtD BY THE PROGRAM SUBJECT TO THE FOLLOW IN6 

CONSTRAINTS:*:PRINT

9560 PR I NT * DELAY TIHE TO FIRST OPERAT10N=‘;BATEHSTART;’ N N T

9570 PRiNT'HAIIHUM NUMBER OF OUTLETS OPERABLE AT ANY ONE T1NE'*:6ATEHSUH

9580 PRINT'HAIIHUN DESIRABLE GUTFIM RATE**jGATEHFLOW;’ v V % ‘

9590 PRINT*NAXIHUH ALLOWABLE OUTFLOW RATE 1NCREASE*'}FLQNH£SC;' iJ/i/h1

9600 PRINT:IK°UT‘PRESS ANY KEY TO CONTINUE:-*,B»:RETURN

9610 CLS:PRINT‘THESE OUTLETS ARE OPERATED f>Y THE USER. USER REVISION IS DONF. AS

A RERUN OPTION Ih THE CALC BLOCK

9620 PRINT:INPUT'PRESS ANY KEY TO CONTINU-.:-',B4:REIURN

9650 *:FUSE PLUG...................................................................

9640 CLS:PPINT F$:PR1NT

9650 PR I NT'THIS SPllLNAf COMPONENT HAS THE FOLLOWING PROPERTIESi'iPRINT

9660 PRINT'ELEVATION AT START OF WASH-'jFUSESTART

9670 PRINT'ELEVATION OF SPILLWAY CREST-'jFUSECREST

9680 PRINT'LENGTH OF SPILLNAY-*;FUSELEN6TH

9690 PRINT‘WFTR DISCHARBF CPEPFICIENT-*;FUSECCEF

9700 PRINT:INPUT'PRESS ANY KEY TO CONTIWUE: , 0 * : RE TURN

9710 ‘:USER SPILLWAY...............................................................

9720 CLS:PRINT GI:PR1NT:0UES*I6

9730 PRINTMHIS SPILLWAY COMPONENT IS DEFINED BY';PTNOU;“ POINTS AS FOLtOWS:*:PR 

INT

9740 PRINT'ELEVATION DISCHARGE*

9750 FI* M  TO PTNOU

9760 PRiNT E LEVU < J);T A?(201 i DISCHU(J)

9,"0 IF J.BUES THEN PRINT;INPUT'PRESS ANY K5Y TO CONTINUE:-',fll:60T0 r800 

9/80 N E U  J

9790 PRINT:In p u t'°R£SS ANY »EY TO CONTINUE:-*,Bi:RETUPS

9*00 QU£l»8tlCSMl

9810 CLS:PR!NT‘ElEVATION DISCHARGE*:SOTO 9780

9820 jO jSPLAY RESERVOIR FLOOD STATUS.............................................

9830 CL3:PR!NT*THE FOLLOWING CONDITIONS APPLY TO THE RESERVOIR DURIN6 SIMULATION 

s\PR1NT

98<0 PR I NT *«ATER LEVEL IN RESERVOIR AT SJART**;RESSTA 

PRINT'FINAl WATER LEVfcl REQUIRED**;RESLEV 

9360 PRiKT'NMlMJH WATER IEVEL ALLOMED OURIKG FLOODr‘)RESMAI 

9b70 PRINT’ANAlYSIS SfHS'fIVITY«*;t£VSENSF 

9660 PR INT • T IMF AT START Of ANA1.YSIS*';STATIME 

9890 PP!NT‘COMPUTATIONAL TIHE STEP*'jLSTEP 

9900 PR1NT-NUMBEP Of TIME STEPS IK ANftiYSIS**,NOSTEP 

9«10 PRINi:INPUT‘PRESS ANY KEY TO CONTINUE:-*,01(RETURN

9920 '(DISPLAY INFLOW HYDROGRAPH............... -.................................

9930 CLS:PRINT‘THE INFLOW HYDRUGRAPH IS DEFINED BY“;NOHYD;‘ POINTS AT‘-ISTEP;‘ H 

OUR INTERVALS AS FOLLOWS:‘iBUES*17 

9940 PRINT * INIFRVAL INFLOW*

9950 FOR J«l TO NOHYD 

9960 PRINT J;TAB 120);INFLOW!Ji

9970 IF J*6UES THEN PR I NT: INPUT'PRESS ANY KEY TO CONT- U)E:-',3I:60T0 10000 

9980 NEXT J

9990 PRINT:INPUT'PRESS ANY KEY TO CONTINUE:-*,BIsRETURN 

10000 0UES--BUESH9

10010 ClS:PP1NT * INTERVAL INFL0W':60T0 9980



LISTING FOR CALC PROGRAM BLOCK
10 lLEAR:CLS

20 *16ENERAL DEFINITIONS ............................... — ......

30 AI«’B0I CULVERTS*:Bf*‘FREE OVERFLOW NIER'

40 Cf*’AUTOMATICALLY CONTROLLED OVERFLON HEIR'

SO Dl=*MANUALLY CONTROLLED OVERFLON NIER'

60 Et*'MANUALLY LONTkOLLED HIGH PRESSURE OUTLET*

70 FI*’FUSEPLUG EMERGENCY SPILLWAY"

80 G*»"USER DEFINED SPILLWAY*

90 HI**PLEASF ENTER CORRECT DATA DISK IN DRIVE A*

100 II*’PLEASE REVISE SFNSITIVITY AS MODELLING MATRIX TOO LARGE* 

110 JJs'USER DEFINED SPILLWAY CAPACITY EXCEEDED*

120 Kt*'JOB ABANDONED****'

130 LI*'********************************************************

140 M#="RESERVOIR LEVEL EXCEEDS STORAGE/ELEVATION DATA*

ISO N$="RESERVOIR LEVEL EXCEEDS MAXIMUM ALLOWABLE LEVEL*

160 0#='STORAGE -INDICAT I ON CURVE EXCEEDED*

170 P$="DATA SET INCONSISTENT '

180 R$*'MAXIMUM DESIRABLE OUTFLOW RATE EXCEEDED'

190 SI**IWIIHUM ALLOWABLE OUTFLOW fc^E INCREASE EXCEEDED'

700 :PROGRAM HEADING ............................................................

210 PRINT LlrPRINT

220 PRINT * FLOOD ROUTING THROUGH DAM WITH MULTIPLE SPILl WAV SYSTEM*

230 PRINT: PRINT * L. FURSTEN8URG (011-6B3-U65)

1985*

240 PRINT:PRINT' CALCULATION BLOCIC*:PRINT:PRINT LI:PRINT

250 PRINT* THE FOLLOWING OPTIONS ARE PROVIDED:-':PRINT

260 PRINT* 1.RUN SIMULA.ION*

270 PRINT* 2.CHAIN TO DATA*

28C PRIET* 3.CHAIN TO MSS'

290 PRINT* 4.FINISH USING PR06RAM’

300 PRINT:INPUT' PLEASE SELECT OPTION:-'.OPT

310 ON OPT COSUB 370,330,340,350

320 6OTO 10
330 CHAIN 'A:DATA*

340 CHAIN 'A:PRES'

350 CLS:END

360 ’» ANALYSIS/OUTPUT MODE FIXED ...............................................

370 CLS:PRINT LI

380 INPUT'PLEASE ENTER NAME OF DATA FILE TO BE RUN:-'}XI:IF XI*** THEM PRINT CHR

l(7)|'A NAME IS RE0U1RED*:SOTO 380

390 ON ERROR 60T0 440

400 OPEN XI FOR INPUT AS (1

410 ON ERROR 80TC 0

420 GOSUB 4950

430 CLOSE C1:GOT0 460

440 PRINT’THIS FILE DOES NOT EXIST*

450 RESUME 380

460 FOR I*I TC SPILLNO

470 IF SPILLWAY ll>-4 THEN GOTO 660

480 IF SPILLWAY <I1»5 THEN 60TD 660

190 NEIT I

500 CLS:PRIk T LS:PR 1 NT:PR I NT TITLE11:PR I NT TITLE2I:PRINT 

510 PRINT ’THE SPILLWAY SYSTEM CONTAINS NO MANUAL COMPONENT*

520 PRINT ’FLOOD ROUTING SHALL PROCEED NORMALLY’

530 PRINT) PRINT LI: PRINT

540 PRINT 'OUTPUT CAN BE PRESENTED ON TWO LEVELS:-'

550 PRINT: PRINT ' 1.BASIC OUTPUT’

560 PRINT ’ EXTENDS OUTPUT’

570 PR.k . INPUT 'WHICH LEVEL DO YOU REQUIRE (l/2l'| OIL 

580 IF STORIND'O THEN 60T0 620



590 GOSUB 980 

600 GOSUB 6130 

610 RETURN 

620 60SUB 1730 

630 60SJB 2130 

640 GOSUB 6130 

650 RETURN

660 CLSit-nlNT Li: PRINT: PR I NT TITLE1 •: PRINT TITLE2S: PRINT: PR INT L*:PRINT

670 PRINT 'tik SPILLMAY SYSTEM CONTAINS NANUAL COMPONENTS AS FOLLONS:*:PRINT

680 FOR I M  >0 SPILLNO

690 IF SP1LI NAY(1>*4 THEN GORUB 730

700 IF SPIILNAYUI*5 THEN GOSUB 780

710 N E U  I

720 GOTO 830

730 IF Qll**U* THEN 6UT0 760

740 PRINT Dlj* MHICH W !L B r OPERATED BY THE PROGRAM*

750 RETURN

760 PRINT D*;* MHICH HILL BE OPERAND BY THE USER*

770 RETURN

780 IF 02»«*U* THEN 60T0 B1C

790 ORINT El;* MHICH KILL BE OPERATED BY THE P R O G M 1*

800 RETURN

810 PRINT E*;" MHICH MILL BE OPERATED 8Y THE USER*

820 RETURN

830 PRINT:INPUT-13 THIS CORRECT (Y/N)*;0*

840 IF 9*»*N* THEN PRINT P»:PRINT KS:INPUT’PRESS ANY KEY TO CONTINUE:-*,8I:60T0 

10
850 IF 01*«*P* THEN GOTO 7270 

860 IF 62I**P* THEN 6010 7270 

870 FUR il«l TO SPILLNO

880 IF SPULNAY(Jl)>«l AND SPILLMAY(J|)'«3 THEN 60T0 940 

890 iF SPILLWAY(J1>»7 THEN 6010 940 

VOO NEST Jl

910 CLS:PRINT LI:PRINT

920 PRINT'THE SPILLMAY CONTAINS MANUAL COMPONENTS OPERATED BY THE USER*

930 ST0RIND't:6GT0 320 

940 CLS:PRINT LI:PRINT

950 PRINT'THE SPILLMAY CONTAINS MANUAL COMPONENTS OPERATED BY THE USER*

960 ST0RIND<0:60T0 520

970 : VOLUME BALANCE MITHOUT STORAGE INDICATION CURVE........................... .

•

9b0 CLS:PRINTMTERATKE SEARCH TECHNIQUE EMPLOYED*

990 DIM I NFL INOSTEPM > ,OUTFL INQ5TEPMI .STOINOGTEPMI 

1000 DIM HT(NOSTEPM),TINEINOSTEP*ll,BAi(NOSTEP*l)

1010 FOR Jl"! TO SPILLMO

1020 IF SPILLMAY (Jl)»4 THEN DIM MGHE INOSTEPM I ,SPILLINOSTFP»l)

1030 IF SPILLMAY (JIXS THEN OIM HGI TE (NOSTEP* 1)

1040 IF SPILLMAY (Jl 1*6 THEN DIM F'JSE INOSTEP*))

1050 NEIT Jl

1060 T*-CSTEP

1070 FOR J*0 TO NOSTEP*I

lObO T-T+CSTEP:TINE(J1 *T*STATIflE

1090 COUNT = INT(T/ISTEP)

1100 IF COUNT:NOHYD THEN INFLIJ)-0:GOTO 1120

1110 INFL(J)* INFLOM(COUNT I♦(INF LON(COUNT *1)-INFLOM(COUNT))•(T/1STEP-C0UNT)

1120 NEXT J

1130 HT(0l»RESSTA:lSTEP*3600USTEP:CSTEP«3600tCSTEI STATIME«3600»STATINE 

1140 ^CALCULATE VOLUME BALANCE...................................................

1150 PRINT-.PRINT’CALCULATING VOLUME BALANCE*

.16? FOR K«0 TO NOSTEP



1170 PRINT K

1180 FOR 1*1 TO NOSTEL

1190 IF HT(Ki<*ELEV(I> THEN GOTO 1220

1200 NEIT I

1210 PRINT Mf:PRIKT K*:END

1220 STO(K)*STOR(M)*ISIOR(I)-STOR(I-1))«(HT(IO-ELEVII-1))/IELEV(1)-ELEVII-1)»

1230 0UTFLIK)*0

1240 FOR 1*1 TO SPILLNO

1250 IF SPILLWAY(I>*4 THEN 60SUB 3BI0:OUTFL(K)*OUTFL(K)♦H6ATE(K*

1260 IF SP1LLUAY (!)*5 THEN 60SUB 4230:OUTFL iK)<*OUTFL(K) ̂ H6ATE (K)

1270 IF SPILLMAY(I>*6 THEN 60SUB 1590-OUTFL(K)*OUTFL(K>♦FUSE(K)

1280 NEIT I

1290 INFL0NMlNH(K)*INFL(K*l>)tCSTEP/2*ST0(KI

I3C0 INCREMENT*!:IF K«0 THEN 60T0 1330

1310 IF HT(K))HT(K-l) THEN 60T0 1330

1320 HT(KM)*HT(H)-INCREMENT:60TO 1340

1330 >IT(KM)*HT(KIMNCREHENT

1340 rOP I*! TO NOSTEL

1350 IF HTiKMX«ELcVU) 1HEN 60T0 1380

1360 NEIT I

13/0 PRINT H$:PR1NT Kt:END

1380 ST0IKM)*ST0R(I-1)MST0R(1)-ST0R(I-1»)«IHT(M)-ELEV(I-11)/(ELEV(I)-ELEV(I- 

1)1

1390 0UTFL(KM)->0 

1400 FOR 1*1 TO SPILLNO

1410 IF SPILLNAY(I)*4 THEN 60SUB 4340:0UTFL(K*l>*0UTfllKM('H6ATElKM>

1420 IF SPILLMAY<I)*5 THEN 60SUB 4740:0Um.<KMI*0UTFLIK»l>»H6ATC(KM)

1430 IF SPILLNAi(!>*6 THEN 60SU8 U70:0GIFL(U1I*0UTFHKMI*FUSE(KM>

1440 NEIT I

1450 OUTFLOW(IWTFL<*♦!)♦OUTFLIK) I»CSTEP/2»ST0fKM >

1460 A*INF10N:B*0UTFL0N

1470 IF A<10000 AND li 10000 THEN bOTO 1500

1480 A*A/10:B*B/i0

1490 COTn 1470

1500 IF INTIAD1NTIB) THEN INCPEMENT-.8*INCHEHENT:MT<*:♦!)*HT(«♦ H ♦ INCREMENT:SOTO 

1340

1510 IF INTiA)<INTIB) THEN INCREMEN1*.8*INCREMENT:HT(K+l)*HT(K*I>-INCREMENT:GOTO 

1340

1j20 FOR 1*1 TO SPILLNO

1530 IF SPILLNAY(11*4 THEN H6ATE(r♦i)»0:SPILL(r*1»«0

154C IF SP ILLNAY i I > *5 THEN H6ATF.(KM>«0

15T0 IF SPILLNAY111*6 THEN FUSE(K*1>*0

1560 NEXT I

1570 NEIT i

1580 RETURN

1590 'iFLON THROUGH FUSEPLUS ADOEO................................................

1600 IF HT IKH'FUSECREST THEN FUSE (»C>-0: RE TURN 

1610 IF FUSECHECK>0 THrN GOTO 1640 

1620 IF HI IKX*FUSISTART THEN FUSE <K) »0t RE TURN 

1630 FUSECHECK*1

1640 FUSE (K)»FL'SECOEF#FUSELENGiP.«<HT (K)-FUSECREST»A1.5 

1650 RETURN

1660 *tFLOW THROUGH JUSEPLU6 CHECKED..........................................— -

1670 IF HT(KMK*FUSECREST IHEN FUSE (K» 1) «=0: RE TURN 

1680 IF FUSECHECK>0 THEH GOTO 1710 

1690 IF HT(K»I)CFUSESTART THEN FUSE (K^ 1) *0i RE TURN 

1700 FUSECHECK*!

1710 FUSEIM1)*FUSEC0EF*FUSELEN6THMHT(K*!I-FUSECRESTI*1.5 

1720 RETURN



1730 'i CONSTRUCTION OF STORAGE - INDICATION CURVE

1740 CLS:PRINT‘CONSTRUCTING STORAGE - INDICATION CURVE’

1750 A*RESNAI-RESLEV: B-RE5NAI-RESSTA 

1760 IF A(B THEN A*B 

1770 C*A/LEVSENSE

1760 IF 05000 THEN PRINT I»:GOTO 1B00 

1790 GOTO 1B20

1800 INPUT ‘REVISED ANALYSIS SENSITIVITY REQUIRED:'| LEVSENSE 

1810 60T0 1750

1820 J*1:D1N HE16HT(C*l>,Gu7ri.0N(C*l>

1830 FOR !*l TO SPILLNO

1840 ON SP1LLHAY(I) 60SUB 1870,1880,1890,1900 1910,1920,1930 

1850 NEIT I 

1860 GOTO 1940

1870 DIN B0IFL0NOl>:rklURN 

1880 DIN 06EEFLON(C*1I:RETURN

1890 DIN L6ATEFL0KIC*!),L6ATE0P(HCSTEPtI,MTELNO):RETURN 

1900 RETURN 

1910 RETURN

1920 DIN FUSEFL0N(C*1):RETURN 

1930 DIN USERFLON(CM):RETURN 

1940 HEIGHT(J-1)*RESHAI-A-IEVSENSE:D1N S!0RIND(C*1)

1950 HEIGHT(J)“HEIGHT(J-l)♦LEVSEMSE 

1960 0UTFLM(J)«0 

1970 FOR 1*1 TO SPILLNO

1980 ON ri'AMVII) G0SU3 2930,3050,3100,3330,3350,3370,3410 

1990 NEIT I 

2000 PRINT J 

2010 J * W

2020 IF J*(CM> THEN GOTO 2040

2030 GOTO 1950

20 ' FOR M  TO C

2050 F0*< I* I TO NOSTEL

2060 IF HEIGHT(J) < ELEVII) THEN 60T0 2090

2070 NEIT 1

2080 PRINT Nl: PRINT KS: END

2090 STOR«STOR(I)-(STOR(II*STORlI-ll)#(FLEVtII-HEIGHT(J)>/IELEV(l)-ELEV(I-ll) 

2100 ST0RIND(J)*ST0R*(CSTEP»0UTFLON(Jl/2>*36OO 

2110 NEIT i 

2120 PETURN

2130 VOLUNF BALANCE .............................. — .......................

2140 PR I NT:PR I NT‘CALCULATIN6 VOLUNE BALANCE*

2150 DIN 1 NFL(NOSTEP*1),0UTFL(N0S1EP*1),STO(NOSTEP*II,H!(NOSTEP* 1 >

2160 OIN TINE(NOSTEP*1),BAL(NOSTEP*1)

2170 FOR Jl*l TO SFILLNO

218C IF SPILLNAYUlf*! THEN l)IN L6ATE(NOSTEP*!)

2190 IF SF*ILLNAV(J11«4 THEN DIN NGATE(NOSTEP* 1 >,SPILL(NOSTEP* 1)

2200 IF SPILLNAY(J1>*S THEN DIN HGATE(NOSTEP*1)

2210 IF SPILLNAY(J1)“6 THEN OIN FUSE(NCSTEPM)

2220 NT *T -I

223C T*-CSTtr

2240 FOR ,'*0 TO NOSTEP *1

2250 T«T*CSTEP:TINE(JI=T*STATINE

2260 COUNT = INT(T/ISTEP)

2270 IF COUNT/NOHVD (HEN I NFL(J)*0:GOTO 2290

2280 I NFL(J)* INF LOU(COUNT)*(INFLON(COUNT * 1)-IN^LON(COUNT)> t (T/ISTEP-COUNT) 

2290 N E K  J

2300 1GTEPMSTEP»3600:CSTEP«CSTEP»3600:HT(0)*PESSTA



2310 FOR K=0 TO NOSTEP

2320 PRINT K

7330 FOR 1=1 TO HOSTEL

2340 IF HT<KK«ELEV(1» THEN SOTO 2370

2330 NEIT I

2360 PRINT N$:PRiNT Kt:END

2370 STO(K>*STOR(I-m(STQR(I>-STORlI-im(HT(K>-ELEVtI-l))/(ELEV(l)-ELEVU-l>> 

2380 FOR 1*1 TO C

2390 IF HT(KX*HEI6HT(1) THFN 60T0 2420 

2400 NEIT I

2419 PRINT Nt:PRINT K»:END

2420 OUTFL(K)=OUTFLON(1-1>'(OUTFLON(1)-OUTFLON<I-1>)*(HT(Ki-HcIBHT(1-1)»/(HEIGHT 

(I)-HE 16HT(1-1))

2430 FOR Jl*l TO SPILLNO

2440 IF SPILLNAY(J1)*3 THEN SOTO 2470

2450 NEIT J1

2460 GOTO 2480

2470 L6ATEIK)*L6ATEFL0N(!-!)♦(LGATkFLOW<11-L6ATEFL0N(I-1))•(HT <Ki-ME16HT <I-1> >/c 

HE13HTIl)-HEIGNT(l-l))

24B0 FOR J1*I TO SPILLNO

2490 IF SPILLNAYIJl)** THEN 60SUB 3810:OUTFL(K)*OUTFL(K)♦HbATE(K)

2500 IF SP1LLNAV (J 1) =5 THEN 60SUB 423C:OUTFL <Ki =OliTFL (K) ̂ H6ATE (K)

2510 IF SP 1LLNAY (J1) =6 THEN 60SUB 37OO:0UTFL <K) =0'JTFHK) ♦FUSE‘K)

2520 NEIT J1

2530 BAL*0

2540 FOR Jl*l Ttf SPILLNO

2550 IF SP'LLNAY(J1)*4 THEN BAL=BAL»«6ATE(K!»CSTEP/2 

2560 IF SPILL»AY(n»«5 THEN BAL=BAL♦HSATECK)*CSTEP/2 

K / 0  IF SfilLMA iJU‘6 THEN BAL=BAL*FUSE(K>»CSTEP/2 

2Ssk> KIT ]<
2590 BAL(K»=STOCK)-OUTFL(K-«CSTEP/2*(1NFL (1C) ♦ INFL iK+1) >*CSTEP/2 

2600 FOR J*1 TO C

2610 IF BAL(KH*STOR!NDtJ)»BAL THEN SOTO 2650 

2620 NEIT J

2630 PRINT Ot:GOSUB 6130

2640 PRINT M:PR1NT:INPUT*PRESS ANY KEY TO C0NTINUEs-\B»:60T0 10

2650 HT(KM)=HEI6HT(J-ll*(H£I6H!(J)-HEI6HTIJ-l))»(BAl (K)-STORINC (J-l)-BAl.) /(STOR

INDIJ)-STORIND(J-I))

2660 BALA*0

2670 FOR il*' TO SPILLNO

2680 IF SPILHW(Jl)*4 THEN 60SUB 4340:BALA= BALA+H6ATE(KM)»CSTEP'2 

2690 IF SPILLNAY(J1I*5 THEN 60SUB 4740:BALA=BALA^HBATE(K*1)tCSTEP/2 

2700 IF SP!LLNAY(J])*6 THEN GOSUB 4850:BALA-BALA^FUSE(KM)»CSTEP/2 

2710 NEIT Jl

2720 FOR J1*1 TO SPILLNO

2730 IF SPILLNAY(Jl)>*4 AND S.’1LLNAY(J1)<*6 THEN 60T0 2770 

2740 NEIT Jl 

2750 NEIT K 

2760 RETURN

2770 IF INT(BALA)=INT(BAL) THEN 6DT0 2850

2780 SAL:BALA

2790 FOR Jl*l TO SPILLNO

2800 IF SPILLNAY(Jl)s4 THEN R6ATE(KM)«0

2810 IF SPILLNAY (Jl )»5 THtN riGATE (KM 1=0

2820 IF SP1LLNAY(J1)=6 THEN FUSE(K»1)*0

2830 NEIT Jl

2840 GOTO 2600

2850 FOR J1*1 TO SPILLNO

2860 IF SPILLNAYMIIM THEN H6ATE(KM)*0

2870 IF SPILLNAY(J1)sS THEN HGATE(K*1)*0

2880 IF SPILLNAY(Jl1=6 THEN FUSEIK+l)*0



2890 NEIT Jl 

2900 NEIT K 

2910 RETURN

2920 ’i BOX CULVERT FLON ..........................................................

2930 FOR K M  TO CULNO

2940 IF HE IGHT(J)>CUL INVERT (10 THEN BOSUB 2980 

2950 NEIT K

2960 OUTFLON(J)*OUTFLON(JI*BOIFLDNIJ)

2970 RETURN

2980 H=HEI6HT(J)-CULINVERT(K)

2990 IF H>sl.20LHFI6HT(K) bOTD 3020

3000 BOIFLON(J)*<2/3>tCULUNCOEF<K)»CULNIDTH(K)tH»SeR(6.54»H)*BOXFLON(J>

3010 SETURN

3020 dOIc! O'il.1/*i.ULSUBC0EF IK)*CULNIDTH(K)»CULHEIGHT(K)»50R<19.62* (H-CULSUPOEF (K• 

♦CULHEI6H'iK'))*B0IFL0N(J)

3030 RETURN

3040 ’{ NIER F L O N -------- ----- ---  ------------------------------------------

3050 IF HEI6HTIJ!<*NIERINVFRT THEN RETUON

3060 Q6EEFl0N(Jh«lERC0EF#NlERlEN6TH*((HEI6HT<J>-Nlu,V.- ; * *■"

3070 OUTFLONlJ)-OUTFLQN(J)*06EEFLON(JI

3080 RETURN

3090 ’ aAUTONATIC 6ATt FLON............................................. ...........

3100 FOR Jl«l TO 6ATELN0

3110 IF HEIGHT (J)>6ATELS(J1) THEN &OSUB 3150

3120 NEIT J1

3130 OUTFLON(J > =OUTFLON(J >♦L6ATEFL0N(J)

3140 RETURN

3150 H*HEI8HT(JI-6ATEIS(J1>

3160 D*(K/(GATELE<Jl)-6ATELS<JI)>I*6ATELHEI6HT(Jl)

3170 IF D>6ATEiHEI6HTIJ1> THEN D=6ATELHEIBHT(Jl)

3180 IF D<*.7»(HEI6HT<j)-BATELINVERT(Jl>> THEN SOTG 3220

3190 F*6ATEl OEF < J*. > «6ATELNI DTH(J1 > * (HE IBHT (J > -BATEL INVERT (Jl >) *1.5

3200 16ATEF10NIJ)*16ATEF10N(JI*F

3210 RETURN

3220 HI =HEI6HTJ>-6ATEL INVERT (Jl)

3230 H2*H1-D:R*D/H1

3240 IF R(*.05 THEN C1*.73:60T0 3290

3250 IF R\*.075 THEN Cl*.73-<(R-.05)/.025)».01:60TD 3290

3260 IF R<*.12 THEN Cl«.72-((R-.075)/.045)•.01:60T0 3290

3270 IF R<«. 175 THEN Cl*.71-((R-. 12 )/.05*i)*8.999999E-03:60T0 3290

3280 IF R' * ^ rN Cl*.701-((R-. 175)/.525)*.056

3290 F*2.'. TELNIDTH(J1 )*(H1'1.5-H2*I.5)

3300 L6ATE. ,/«>.:ATEFL0N(JI*F

3310 RETURN

3320 ' ' . m m .  BATE F L O N .........................................................

3330 RETURN

3340 'sHANUAL HIBK PRESSURE GATE FLON ..........................................

3350 RETURN

3360 jFUSEPLUG FLON .......................................................... —

3370 IF HEI6HT(JX*FUSECREST THEN RETURN

3380 FUSEFLON(J)*FUSECOEF»FUSELENGTH»(HEIGHT(J)-FUSECRESTIA1.5

3390 RETURN

3400 tUSEP SPILLNAY F L O N ................................................... —

3410 IF HEIGHT(J)>ELEVU(PTNOUI THEN PRIN1 J*:GOTO 3430

3420 GOTO 3630

3430 SOUND 640,20

3440 PRINT'DO YOU NISH TO EXTEND YOUR SPILLNAY'

J4cjO INPUT "CAPACITY (Y/Nls'jO*



3460 IF 01*'^ THEM PRINT K*:'ND

3470 PRINT:INPUT ‘NUNBFR OF DISCHARGE ELEVAfiON POINTS ADDED I- *,J1 

34B0 DIN El.EVE IPTNUU+JU, DISCH"'TN0U+J1)

3490 FOR l«l TO PTNOU

3500 EIEVEIL)*ELEVU(L):DISCH(L)*DISCHU(L)

3510 NEXT L

3520 FOR L*PTN0U+l TO PTNOU^Jl 

3530 INPUT ‘ELEVATION :- ‘,ELEVEH)

3540 INPUT ‘DISCHARBE : *,DISCH(L)

3550 NEXT L

3560 PTN0U*PTN0U+J1

3570 EPASE FlEVU.DISCHU

7.5B0 n m  tLEVUIPTNOl1! -DiSCHU(PTNOU)

2590 FP!, 1 = 1 TO PTr.J

3600 cLEV’J(I>*tLEVt U):DISCHU<I)*DISCH(I)

361C NFIT 1

3620 ERASE ELEVE.DISCH

3630 FOR 1*1 TO PTNOU

3640 IF HEIGHT(JKELEVU(I) THEN GOTO 3670

3650 NEIT I

3660 RFTURN

3670 USERFLON(J)*DISCHU(I-lM<DISCHUiI>-DISCHU(I-|>)tiHEIGHT<J>-ELEVU<I-l)>/(ELE 

VU(I)-ELc V U (I-1>)

3680 OUTFLONIJ)*0UTFL0M(JI♦USERFLON <J)

3690 RETURN

3700 •: FUSEPLUG FLOW ADDED TO EQUATION ------------------------------------------

3710 IF HTIKX«FUSECREST THEN FUSE IK »*0. RE TURN 

3720 IF FUSECHECIC>0 THEN 60T0 3750 

3730 IF HT(K)(*FUSESTART THEN FUSE(K)*0:RETURN 

3740 FU5ECNECK*!

3750 FOR 1*1 TO C

3760 IF HT(KK*HEI6HT(I) THEN 60T0 3'90 

3770 NEIT I

3780 PRINT NI:PRINT K$:END

3790 FUSE(K)*FUSEFL0N(I-1)*(FUSEFL0N(IJ-FUSEFLONtl-DMiHTIK)-HEIGHT(I-1))/!HEIG 

HT(I)-HEIBHTII-IM:RETURN

3800 HANUAL NIER FLOW ADDED TO EQUATION ......................................

3810 IF OII*‘P‘ THEN RETURN

3820 IF 03*1 THEN 60T0 3930

3S3C i: MT(K)>GATtHINVERT(ll THEN GOTO 3850

3840 RETURN

3850 F»BATEHCOEF11> »6ATEHN!DTH11)♦(HTIK I-GATEHINVERT(1))* 1.5

3860 AGATE(K)*F»HGATEOP(KI

3870 IF HTIK> >6ATEMNVERT(11♦GATEHSIZE(1) THEN GOTO 3890

3180 RETURN

3890 NOSPIL*GATEHNO-HGA1EOPIKI

3900 SPILLIK)=GATESPILLin»GATEHNIDTH(11 »N0SP1L»\HTIK)-GATEHINVERTID-GATEHSIZEI

nri.s

3910 HGATE(K>*HGATE(K)*SPILL(K>

3920 RETURN

3930 FOR J2*l TO GATEHNO

3940 IF HT IK) >6ATEH!NVERMJ2) THEN GOSUB 3980

3950 IF IT IK)>GATEHINVERT(J21+6ATEHSIZEIJ2) THEN GOSUB 4160

3960 NEIT J2

3970 RETURN

3980 H*HT(KI-GATEHINVERTIJ2)

3990 D*HGATE0PIK,J2)»GATEHHE16HT(J2I/I00 

4000 IF 0*0 THEN RETURN

4010 IF D/6ATEHHEIGHTIJ2> THEN D=6ATFHHEIGHTIJ2I



4020 IF D<S.7*IHT(K)-&ATEH1NVERTIJ2)) THEN 6010 4060 

4030 F*6ATEHC0EF (J2)*&ATEHN1DTHIJ2)*(HT (K)-GATEHINVERT (J2))A1.5 

4040 H6ATE(K)*NbATE(K)iF 

4050 RETURN

4060 H1=HT(K)-BATEHINVERT(J2»

4070 H2*HI-D:RSD/H1

4080 IF R<*.05 THEN CK7J?5CfO 4130

4090 IF R<=.075 THEN CI*.73-((R-.05l/.O25)».01:G0T0 4130

4100 IF R(«. 12 THEN CI*.72*((R-.075)/.045H.0I:60T0 4130

4110 IF R(*.175 THEN C1*.71-((R-.12)/.055)*8.999999E-03:60T0 4130

4120 IF R<*.7 ThCN Cl*.701-1(R-.175)/.525)».056

4130 F*2.953»CltGATEHNIDTHIJ2)t<HlA1.5-H2A1.5>

4140 M6ATE(K)=«6ATEtKi +F 

4150 RETURN

4160 IF H6ATE0P(K.,J2)>0 THEN RETURN

41/0 IF IHT(K)-6ATENINVE*T(J2l-6ATEH:iZE<J2))<*0 THEN SPILL*0:RETURN

4180 SPILL=GATESPILL(J2)*GATEHMIDTH(J2)*(HT(K)-6ATEHINVERT(J2)-6ATEHSIZE( 12))A1.

5

4190 H6ATE(K)*H6ATE(K*♦SPILL 

4200 SPILL(K)*SPILL(KUSPILL 

4210 RETURN

422C ‘tMANUAL HIGH PRESSURE 6ATE ADDED TO EQUATION.............................

4230 IF Q2I*'P* THEN RETURN 

4240 IF 04*I THEN 60T0 4280

4250 F*SATEHC0EFII)»6ATEHtlIDTHIl>«6ATEHHE!GHT(l)*SQR(ABSW.810001t<HT(K)-6ATEH 

INVERT(1)♦6ATEHHEIGHT(1)/2>))

4260 HGATEtK>*H6ATE(K)+f *H6ATE0P(K)

4270 RETURN

4280 FOR J2=l TO 6ATEHN0

4290 F*6ATEHC0EF(J2)»GATEHNIDTH(J2>*6ATEHHEI6HT(J2> *S0R(2*9.810001•(HT(K)-6ATEHI 

NVERT(J2)♦BATEHHEI6HT(J2)/2))

4300 H6ATEIK)*H6ATE(K)*F*H6ATE0PIK,J2>/100 

4310 NEIT J2 

4320 RETURN

4330 ’iHANUAL H1ER FLOW CHECKED.................. ...... .................... —

4340 IF Q1$='P* THEN RETURN

4350 IF Q3*l THEN GOTO 4460

4360 IF HT(K«1)>6ATEHINVERT(1I THEN GOTO 4380

4370 RETURN

438C F«6ATEHC0EF(|)»e»TEH«IDTH(l)»(HT(K*l)-6ATEIIlNV:RT(l))A1.5 

4390 H6ATE(K*l!*F«d6k,’0f,r»l!

4400 IF HTIK+1)>6ATERINVEfiT(i>♦GATEHSlZE11) THtN SOTO 4420 

4410 RETURN

4420 NDSP!L*6ATEWtO-H6ATEGP(KM)

4430 SPILL(KM)*6ATESP1LL (1 >»GATtfMIIDTH(l) »NOSPIL»(HT(K*l I-6ATEHINVERT(I)-6ATENS 

IZE(1))A1.5

4440 HGATE(KM)*N6ATE(MI)»SPILl (KM)

4450 RETURN

4460 FOR J2*l TO GATEHNO

4470 IF HT(K+l)>&ftTEMNVERT(J2) THEN 60SUB 4510

4«80 IF HTIKM) >6ATEHINVERT(J2)♦GATEMSIZE(J2) THEN GOSUP 4680

4490 NEIT J2

4500 RETURN

4510 H*HT(K*l)-6ATEHINVERT(J2)

4520 D=HGATEOP(Ml,J2)»GATENHE 1SHT (J2)/100 

4530 IF D’O THEN RETURN

4540 IF D<*.7*(HT(K*l)-GATEHIIVi:RllJ2)) THEN GOTO 4580 

4550 F*6ATEHC0EF(J2)»3ATENNIDTH(J2)»(HT(K*I)-GATEHINVERT(J2))A1.5 

4560 MGATE (>!♦ 1) =H6ATE (K* 1) ♦F 

4570 RETURN

4580 H1*HT(KM)-GATEHINVERT(J2)



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

♦600 IF R<*.05 THEN CI=.73:B0TD 4650

4610 IF R0.075 THEN Cl*.73-1 (R-.05)/.025)».01:GOTO 465C

4620 IF R<*.12 THEN Cl *.72-((R-.075)/.045)tc011 GOTO 4650

4630 IF R<«.175 THEN C1».71-C(R-.12)/.055)*B.999999E-03:60T0 4650

4640 !F R<*.7 THEN Cl*=.701-((R-. 175)/.525)•.056

4650 F*2.953*Clt6ATEHNIDTH(J2)*(Hri.5-H2A1.5)

4660 H6ATE (KM )«H6ATE ( K M ) *f 

4670 RETURN

4680 IF HGATEOP(KM,J2> >0 THEN RETURN

4690 IF (HT(KM)-6ATEHINVERT(J2)-6ATENSIZE(J2))<*0 THEN SPILL*0:RETURN

4700 SPiLL=GATESPILLIJ2)»6ATENNIDTH(J2>»(HTlKM)-GATERINVERT(J2)-firtTEHSIZE!J2ir

1.5

4710 HGATE(KM )*H6ATE(K*l)♦SPIL'

4720 RETURN

4730 :H16H PRESSURE 6ATE FLON CHECKED..........................................

4740 IF B2*S‘P* THEN RETURN 

4750 IF 84*1 THEN BOTO 4790

4760 F=6ATEHC0EFIi)*BATEHNIDTH(l)»6ATEHHEi6HT(l)»SOR12*9.810001 *(HT(KM1-6ATEH1N 

VERT(l)*6ATEHHEI6HT(l)/2))

4770 HBATE(KM)=H6ATE(KMI♦FtHBATEOP(KM)

4780 RETURN

4790 FOR J2=l TO 6ATEHN0

*.800 F=GATEHCOEF(J2)♦SATEHNIDTHtJ2)»MtEHHEIGHT(J2USSR(2*9.B10001*(HT(KM)-BATE 

HINVERT(I.‘»)i6A!EHHEI6HT(J2)/2)(

4B10 H6ATEIKM)*H6ATE(KM)*F»H6ATE0P(KM,J2>/100 

4820 NEIT J2 

4830 RETURN

4840 'sFUSEPLUG FLOW CHECKED....................................................

4850 IF HT(KMK«FUSECREST TH£N FUSE(«♦!)*0:RETURN

4860 IF FUSECHECK>0 THEN 60T0 4890

4870 IF HT (KM)(*FUSESTART THEN FUSE (KM 1*0:RETURN

4880 FUSECHECKM

4890 FOR I»l TO C

4900 IF HT(KMX*HEI6HT(I) THEN BOTO 4930 

4910 NEIT I

4920 PRINT N*:PRINT KI:END

4930 FUSE<KM)=FUSEFL0NII-l)MFUSEFL0N(|)-FUSEFL0N(I-l>)t(HT(KM>-HEI6HT'I-l>)/< 

HEI6HT(I)-HEIGHT(1-1))

4940 RETURN

4950 (STORAGE’- ELEVATION POINTS FROM DISK .....................................

4960 CLS:PRINT L*:PRINT

4970 PRINT:PRINT*READINB STORAGE/ELEVATION DATA FROH DISK.’

4980 INPUT fl.NCSTEL

4990 DIN ELEV(NOSTEL),STOR(NOSTEL)

5000 FOR 1*1 TO NOSTEL 

jOlO INPUT fl,ELEV(I)jSTORII)

5020 NEIT 1

5030 INPU1 fl,NOSTEP

5040 'j SPILLNAY DATA FROM DISK ................... ..............................

5050 PRINT: PRINT *READt.S6 SPILLNAY DATA FROM DISK.’

5060 INPUT £1,SPILLNO 

5070 DIN SPILLNAY(SPILLNO)

5080 FOR 1*1 TO SPILLNO 

5090 INPUT tl,SPILLNAY(I)

5100 NEIT 1

5110 FOR 1*1 TO SPILLNO

5120 ON SPILLNAY(1) 60SUB 5150,5240,5270,5360,5620,5890,5930 

5130 NEIT I



5140 6f)T0 6010

5150 'j BOX CULVERT DATA ----------------------------------------------------------

5160 INPUT {l.CULNO

5170 DIH CULHE16HT(CULNO),CULW10TH(CULNO),CULINVERT(CULNO)

5180 DIK CULUNCOEF(CULNO1.CULSUBCOEF(CULNO)

5190 FOR J*1 TO CULNO

5200 INPUT £1,CULU1DTH(J),CULHEI6HT(J),CULINVERT(J) 

bilO INPUT Cl,CULUNCOEF(J >,CULSUBCOEF(J)

5220 NEIT J 

5230 RETURN

5240 i FREE OVERFLOW MI Eh D A T A ..................................................

5 ^ 0  INPUT f 1 tMIE9LF5*6TH,H?ERIMV'_RT,WIERCOEF 

5260 RETi'M

5270 •t AUTOMATIC SATE D A T A ......................................................

5280 INPUT Il.SATELNO

5290 DIM 6A!ELS(6ATELN0),GATELF (6ATELM0) ,6ATEI.C0EF (BATELNO)

5300 DIM 6ATELIVERT(6ATELN0),6ATELNIDTH(6ATELN0),GATEl HE IGH1(6ATELN0),GATELTINE( 

66TELN0)

5310 FOR J«1 TO 6ATELN0

5320 INPUT £1,6ATELS(J),BATELE(J>

5330 INPUT £1,6ATELINVERT(J).GATELCOEF(J),6ATELN1DTH(J),6ATELHEIGHT(J)

5340 NEIT J 

5350 RETURN

5360 'i MANUAL 6ATE DATA ----------------- ----------------------------------------

5370 INPUT £ 1,EATEMNO

5380 DIM GATENCOEF(6ATEHN0).BATtrHNVERT(6ATEMN0I.BATESPILL(6ATEMN0)

5390 DIM 6ATEMNIDTH(6ATEMN0I,BATtMHE16HT(6ATEMN0),BATENSIZE(6ATEMN0)

5400 FOR J*1 TO 6ATEMN0

5410 INPUT £1,SATEM1NVERT(J>,6ATE5PILL(J>,6ATENC0EF(J),6ATENNIDTH(J)

5420 INPUT £1,GATEMHE1BHT(J>,BATEMS12E <J)

5430 NEIT J

5440 INPUT fl.JH

5450 ir Oil » ’U* THEN 60T0 5480

5460 INPUT £l,6ATEH5TART,GATEHSUM,6ATEMfL0N,FL0NMtSC

5470 RETURN

5480 INPUT {1,03

5490 IF W3*2 THEN 60T0 5570

5500 DIN NBATE&P(N0STEP»1,6ATENN0)

5510 FOR 1*0 TO NOSTEP 

5520 FOR J*l TO 6ATEKN0 

5530 INPUT £ 1,M6ATE0P(I,J)

5540 NEIT J 

5550 NEIT I 

5560 RETURN

5570 DIM M6ATE0PIN0STEPM)

5580 FOR 1*0 TO NOSIEP 

5590 INPUT f1,M6ATE0P(1)

5600 NEIT 1 

5610 RETURN

5620 MANUAL HIGH PRESSURE BATE DATA ..........................................

5630 INPUT £1,6ATEHN0

5640 DIM GATEHCOEF(6ATEHN0I.6ATEHINVERT(6ATEHN0)

5650 DIM 6ATEHNID1H(6ATEHN0!.BATEHHEI6HT16ATEHN0)

5660 FOR J*1 TO 6ATEHN0

5670 INPUT f 1,6ATEH1NVERT(J),6ATEHC0EF(J>

5680 INPUT £ 1,6ATEHNIDTH(J >,6ATEHHF16HT(J)



5690 NEIT J

5700 INPUT £1,02t

5710 IF 02$ * ‘IT THEN GOTO 5750

5720 INPUT fl,6ATEHSTART,SATEHSUH

5730 INPUT £1,6ATEHFL0H,FLOHHESC

5740 RETURN

5750 INPUT £1,04

5760 IF 04*2 THEN EOTO 5840

5770 DIN H6ATE0P(NOSTEP*1,6ATEKN0)

5780 FOR 1*0 TO NOSTEP

5790 FOR J«1 TO 6ATEHN0

5800 INPUT £1,H6ATE0P(I,JI

5810 NEIT i

5820 NEIT I

5830 RETURN

5840 DIH HGATEOP(NOSTEPM)

5850 FOR 1*0 TO NOSTEP

5860 PRINT n.HGATEOPd)

5870 NEIT I

5880 RETURN

5890 •» FUSEPIUG DA fA ......................................................... —

5900 INPUT £1,FUSESTART,FUSECREST 

5910 INPUT £1,FUSELENGTH,FUSECOEF 

5920 RETURN*

5930 'j USiR SPILLWAY DATA .......................................................

5940 INPUT £1,PTNQU

5950 DIH ELEVUiPTNOU'.DISCHUiPTNOU)

5960 FOR J*t TO PTMOU

5970 INPUT £1,ELEVU(J).DISCHU(J)

5980 NEIT J 

5990 RETURN

6000 '(FLOOD DATA READ FPOH DISK..................................................

6010 PRINTjP M N T’READING INFLCN HYDROGRAPH FR0« DISK.*

6020 INPUT fl.NOHYD,ISTEP 

6030 DIH INFL0N(NQHt'D»2>

6040 FOR 1*0 TO NOHYD 

6050 INPUT £l,]NFLW(l>

6060 NEIT I

6070 ‘(RESERVOIR FLOOD STATUS FROH DISK...........................................

6080 PRINT:PRINT*READIN6 RESERVOIR STATUS FROH DISK.*

60°0 INPUT £I,TITIEII,TITLE2I

6100 1NPU’ f 1 ,RCSSTA,RESLEV,RESnAI,LEVSENSE,STATIHEfCSTEP,NOSTEP 

6110 CLOSE £ 1:RE TURN

6120 'I STORE RESULTS ON DISK............................ *............... ........

6130 I t * I f .RES*

(.140 PRINTjPRINT'KRITING RESULTS TO DISK*

6150 Ci°EN I* FOR OUTPUT AS £1

6160 PRINT £1,TITLE1t

6170 PRINT £1 ,TITLE2t

6180 PRINT £1,0TL,NOSTEP,SPILLNO

6190 IF 0TL*2 THEN 60SUB 6520

6200 60SUB 6230

6210 CLOSE £1

6220 RETURN

6230 (STORE CALCULATION RESULTS..................................................



6240 FOR I«i TQ SPILLNO 

6250 PRINT £1,SPILLHAY(I)

6260 NEXT 1 

6270 PRINT £1,63,04 

6280 PRI“T L1,B1«

6290 Pom. £1,02$

6300 IF 011**P‘ THEN 03*2 

6310 IF Q2f="P* THEN 84=2 

6320 FOR J*0 TO NOSTEP

6330 PRINT £1,TIHE iJ),INFLIJ),OUTFL(J),HT(J),3T0(J)

6340 FOR J2*l TO SPILLNO

63jO IF SPILLWAY(J2>*3 THEN PRINT £1,L6ATE(J>

63l0 IF SPILLNAY(J2>*" AND 03*2 THEN PRINT £1,N6ATE(J),SPILL(J).H6ATE0PIJI 

6370 IF SP ILLHAY (J2) AND 03*1 THEN PRIN1 £l,fiSATE(J) ,SPILI -JhiuilT L\l* 

6380 IF SP1LIHAY(J2)«5 AND 04*2 (HEN PRINT £1,H6ATE(J),H6A tOTU)

6390 IF SFiLLHAY(J2l*5 AND 04*1 THEN PRINT £1,H6ATE(J):60SUt 6430 

6400 NEIT J2 

6410 NEIT J 

6420 RETURN

6430 FOR K2*l TO SAitHNO 

6440 PRINT £ I,H6ATE0P(J,K2)

6450 NEXT K2 

6460 RETURN

6470 FOR K2*l TO 6ATEHN0 

6480 PRINT £1,N6AiEOPIJ,K2)

6490 !»EXT K2 

6500 RETURN

6510 ISTORE ADDITIONAL DATA................................................

6520 PRINT £1,N0STEL,SPIlLNO 

6530 FOR 1*1 TO HOSTEL 

6540 PRINT £ 1,ELEV(I),STOP(I)

6550 NEI) 1

6560 FOR 1*1 TO SPILLNO 

6570 PRIHT £1,SPILLNAY(I)

6580 ON SPILLNAY(I) 60SUF 6610,670<,*I6740,6B40,7000,7140,7190

6590 NEIT I

6600 RETURN

6610 PRINT £ 1,CULNO

6620 FOR J*1 TU CULNO

6630 PRINT £1 ,fULIIDTH(J)

6640 PRINT £ 1,CULHEI6HT(J)

6650 PRINT £1,CULINVERT(J)

6660 PRINT £1,CULUNCOEF(J)

6670 PRINT £1.CULSUBCOEF(J)

6680 NEIT j 

6690 RETURN

6700 PRINT £1,NIERLEN6TH 

6710 PRINT £1,NIEH1NVERT 

6720 PRINT £ I,NIERCOEF 

6730 RETURN 

6740 PRINT £1,6ATELN0 

6750 FOR J*1 TO 6ATELH0 

6760 PRINT £ 1,6ATELINVERT(J)

6770 PRINT £ 1,6ATELC0EF(J)

6780 PRINT f1,6ATELN1DTH(Jl 

6790 PRINT £1,6ATELHEI6HT(J)

6800 PRINT f1,6ATELS(J)

6810 PRINT £1,BATELE(J)

6820 NEIT J 

6830 RETURN



6840 PRINT n.CATEKNO 

6850 FOR J*1 TO 6ATEHN0 

6860 PRINT £ 1,6ATEHINVERT(J)

6870 PRINT £1,6ATEHC0EF(J)

6880 PRINT £1,6ATEIW1DTH(J)

6890 PRINT £1,GATENHEI6HT(J)

6900 PRINT £ 1,6ATEHSIZE(J)

6910 PRINT £1,6ATESPILL(J)

6920 NEIT J 

6930 PRINT £1,01!

6940 IF Q1I*'U" THEN RETURN 

6950 PRIHT £1,SATCNSTART 

6960 PRINT £1,6ATr (SUN 

6970 PRINT £1,6ATERF!.0N 

69B0 ,’RINT n  .FLONHESC 

6990 RETURN 

7000 PRINT C1.6ATEHN0 

7010 FOR J*1 TO 6ATEHN0 

7020 PRINT £1,6ATEHINVERT(J)

7030 PRINT £1,6ATEHC0EF(J>

7040 PRINT £1,6ATEHNIDTHU>

7050 PRINT £1,6ATEHHEI6HT(J)

7060 NEXT J 

7070 PRINT £1,02!

7080 IF Q2!*'U* THEN RETURN 

7090 PRINT £1.bATEHSTART 

7100 PRINT £1,6ATEHSUH 

7110 PRINT £1,5ATEHFL0N 

7120 PRINT £1,FL0KHESC 

7130 RETURN

7140 PRINT £1,FUSESTART 

7150 PRINT £1.FUSECREST 

7160 PRINT £ 1.FUSELENGTH 

7170 PRINT £1,FUSECQEF 

7180 RETURN 

7190 PRINT £1,PTN0U 

7200 FOR J«1 TO PTNOU 

7210 PRINT £1,ELEVU(J)

7220 PRINT £i,DISCHUIJ)

7230 NEIT J 

7240 RETURN

7250 ’}PROBRAH CONTROLLET GATES...................................................

7260 ^CALCULATION OF INITIAL VOLUHES.............................................

7270 CLS:PRINT L!:PRINT:PR1NT TITLE t J* PR - TITLE2!: PRINT

7280 PRINT'THE SPILLNAY CONTAINS HANDAi iflilPONENTS OPERATED BY THE PR06RAH*

7290 PRINT-6ATE OPFRATION S' ALL BE OPTIHIZED*

7300 PRINT:PRINT L!:PRINT 

7310 I“0

7320 FOR J«1 TO SP1LLN0 

7330 IF SPILLNAYIJ)*4 THEN I»IM 

7340 IF SPILLNAY(J)*5 THEN I * M  

7350 NEXT J

7360 IF l«l THEN 6010 7390

7370 P9INT*THE SPILLNAY CONTAINS TNO HANUAL COMPONENTS. OPTIMIATION CAN ONLY BE 

DONE ON ONE MANUAL COhPONENT AT A TINE*

7380 PRINT Kf:INPUT'PRESS ANY KEY TO CONTINUE:*',8!:60T0 10 

7390 PRINT'OUTPUT CAN BE PRESENTED ON TNO LEVELS:PRINT 

7400 PRINT' 1.BASIC OUTPUT'

7410 PRINT' 2.EXTENDED OUTPUT'



7420 PRINT:INPUT'NHICH LEVEL DO YOU REQUIRE (1/?),;0TL

7430 INVOL'O

7440 FOR 1*1 TO dOHYD

7450 INVDLXINVOL*(INFLOW(I)^INFLOW<1-1))•ISTEP*1800 

7460 NEIT I

7470 FOR 1*1 TO NOSTEL

74B0 IF RESSTA(*ELEV(I> THEN SOTO 7510

7490 NEIT I

7500 PRINTtPRINT N$:PRIN1 M:END

7510 STORl*STORU-l)MSTOR(I)-STOR(I-l))*(RESSTft-ELEV(I-ll)/(ELEV(l)-ELEV(M))

7520 FOR 1*1 TO NOSTEL

7530 IF RESLEV<*ELEVI1) THEN 60T0 7560

7540 NEIT 1

7550 PR I NT:PRINT H$:PRINT K$:END

7560 STOR2=STOR(l-ll + (STORin-STORII-t))«(RESLEV ELEV(I-l))/IELEVU)-ELEV(I-I))

7570 FOR 1*1 TO NOSTEL

7580 IF RESHAK*ELEV(I) THEN GOTO 7610

7590 NEIT I

7600 PR I NT:pRINT HI:PRINT Kt:END

7610 ST0R3=STQR<I-i>*(ST0R<I>-S10RII-l)lt(RESHAI-ElEV<I-l>>/<ELEV(I)-ELEVt!-l>> 

7620 TE«PST0R=ST0R3-ST0R2

7. PERHST0R*ST0«2-ST0RI 

7640 EIVOL*INVOL-PERHSTOR

7650 IF EIV0L<*0 THEN PRINT"INFLON VOLUNE IS LESS TM-r rERNANENT STORASC AVAILAB 

LE‘:60TC 7670 

7660 SOTO 7660

7670 PRINT'NO FLOODROUT1N6 REfiU'RED‘:PRINT Kt:END 

7680 FOR Jl*l TO SPILLNO

7690 IF SPILLNAY(J1I>*1 AND SPILLNAYtJl)<*3 TC* <J

7700 IF SPILLNh Y 1J11*7 THEN M T O  7730 

7710 NEIT Jl

7720 STORIND=1:CLS:PRINT‘ITERATIVE SEARCH TECHli •w* EHP‘ OYED‘: SOTO 7740 

7730 ST0R1ND:0:S0SJB 1740

7740 T*-CSTEP:DIN TINE(NOSTEP*!INFL(NOSTEP*!),OUTFL(NOSTEP*1)

7750 DIN STO(NOSTEP*!>,HT(NOSTEP*1),BAL(NOSTEP*1)

7760 F r  ’ 1 TO SPILLNO

7770 I .LNAY(J1)*4 THEN DIH N6ATE(NOSTEP*!),H6ATE0P(N0STEP*1.,SPILL(NOSTEP*1

I

7780 U  .LLNAY(Jl1*5 THEN DIH H6ATEI NOSTEP*!),H6*TtOP(NOSTEP*1)

7790 IF SP1LLMAYMI 1*6 THEN DIN FUSE<NOSTEP*1)

7800 NEIT Jl

7610 FOR J*0 TO NOSTEP*!

7820 T*T*CSTEP:T1NE(J)*T*STATINE 

71130 COUNT = INT (T/ISTEP)

7840 IF COUNT>NOHYD THEN INFL(Jt*0:60T0 7660

7850 INFL (J) * INFLON (COUNT > * (INFLON (COUNT * 1) -1 • COUNT ))• (T/ISTEP-COUNT)

7860 NEIT J

7870 HT<0>«RESSTA:ISTEP=3600»ISTEP:CSTEP*360 t?:5TATIHE»3600«STATIHE 

7880 '(CALCULATE VOLUME BALANCE-..................................................

7890 PRINT:PRINT’CALCULATINE VClUHF BALANCI 

7900 0UTV0L*0:TARCHECK*0 

7910 FOR Jl*l TO SPILLNO

7920 ^  SPILLNAY(J!)*4 THEN T*STATINE*6ATE »<«0i T1 *T-STATI HE

7930 IF SP1LLNAYIJ11*5 THEN T-STATI«E*GATF■ ' ..00iTl*T-5TATIHE 

7940 NEIT Jl 

7950 FOR 1*0 TO NOHYD

7960 IF PEAKA<INFLON(I) THEN PEAKA*INFLCN(i. :PUK*I 

7970 NEIT 1

7980 FOR K*0 ’0 NOSTEP 

7990 PRINT K



BO30 IF TARCHECK-1 THEN GOTO 8160

8010 'tCALCULATE TARGET DI3CHAR6E.......... .......................................

8020 I*N0HYD:DISCHV01*0:RENAIN*0

8030 IF TK3600»TIHE(K>-STAT1NE THEN T1*3600*TI«E(K)-STATIHE 

8040 IF I<ISTEP<<T1 THEN TARCHECK*1:60T0 8160 

8050 DISCHVOL'INf LONII) * (UISTEP-T1)

8060 IF I=NOHYD THEN GOTO 8080

8070 REMA1N=REMAIN*(IMFLOW(I)♦IMFLOH(I♦1))*ISTEP/2

8080 IF DISCHVOL>*INVOL-REHAIN-PERHSTOR-TEKPSTOR-ObTVOL THEN GOTO B140

8090 1*1-1: IF KPEAK THEN SOTO 8110

8100 SOTO 8040

811C PIMNTMARGET OUTFLON EXCEEDS INFLOW*

B120 PRINT-SATE CONS 1 HA I NT' TO S^R IN6ENT ‘: E.OSUB 6120-.PR1NT M  

8130 PRINT:INPUT'PRESS ANY KEY TO CONHNUE:-\QlnOIO 10 

8140 EICESS“INV0L-REHAIN-PERHSTOR-TEHPSTOR OUTVOL 

8150 TARGET*EJCESS/(I«ISTEP-Tl>

8160 FOR 1*1 TO NOSTEL

8170 IF HT(KK*ELEV<1) THEN 60T0 8200

8180 NEIT 1

8190 PRINT NI:60SUB 6120:PRINT K t i l l W T W S S  ANY KEY TO CONTINUE:Cl:GOTO 10 

8200 STOtK)*STOHII-l>MSTOR(II-STORIl-|>>#IHT<K)-ELEV<M))/IFLEV(I)-ELEV<M)> 

8210 IF STORIND’O ’.HEN GOTO 8440 

8220 GOSUB 10170 

8230 TEST*0

8240 IF K*0 THEN 60T0 8350

B250 OUTVOL*OUTVOL*(OUTFL(K)*OUTFLIK-l)l»CSTEP/2

8260 FOR ’*1 TO SPILLNO

8270 IF SPILLWAY(I)*4 THEN 60TD 8310

8260 IF SPILLWAY 111*3 THEN 60T0 8350

8290 NEIT I

8300 60T0 8410

8310 IF OUTFL(K) >GAT£NFL0W THEN GOTO 8390 

8320 IF K*0 THEN 60T0 8410

8330 IF OUTFl(Kl-OUTFL(K-l)>FLOWHESC THEN GOTO 8400 

8340 60T0 8410

8330 IF OUTFL‘KOGATEHFL0W THEN W O  8390 

8360 IF K*0 THEN 60T0 6410

B370 IF OUTFl<K>-OUTFLIK-1>>FL0WHESC THEM GOTO 6400

B3BC 60T0 8410

8390 PRINT Rf:GOTO 8410

8400 PRINT St

8410 NEIT K

8420 GOSUB 6120

6430 RETURN

8440 FOR 1*1 TO C

6450 IF HT(KK-HE16HT(I) THEN 6010 8480 

8460 NEIT I

8470 PRINT Nf:PR INT Kf:END

8480 O U T F L )-OUTFLOW(1-1>♦ (OUTFLOW(U-OUiFLOW(I-1))*(HT(K)-HE1GHT(I-1)I/(HE1GHT 

<I>-HEIGHT(I-|>)

6490 FOR Jl*l TO SPILLNO

W  IF SPILLWAY(J 1>“4 THEN GOSUB 98S0:OUTFL(K)-OUTFL(K)♦HGATE(K)

8510 IF SPILLWAY(Jlh't THEN GOSUB 9970:OUTFL(K)-OUTFL(K!<H6ATE(K)

8520 IF SPlLLWAVIJil** IMF* 60SUB 3710:0UTFL(K)-OUTFL(K)♦FUSE(K)

8530 NEIT J.

8540 HT(K»1I*2»HT(K)-HT(K-1I 

8550 FOR J*l TO C

8560 IF HTIK+IK-HEIGHKJ) THEN 60T0 8590 

8570 NEIT J

8580 PRINT NiiPRINT Kt:END



9590 OUTFL(KM )*OUTFLOW( 1-1 IMOUTFLOW(l)-OUTFLOW (I-1MMHT(KM) -rttlbHTJ! iii/'IHE

i..HT(I)-hEI6HT(I-l)l

8iO0 IF TARCHECK*0 THEM SOTO fl^O

Hi 1C FOP J I M  TO SPILLNO

9670 IF SPILLMAY(J1)"*4 THEN 60SUB l0020i0UTFL(»:M)»0UTFL(KMMH6ATE(KM> 

e650 'F SPILLWAY(J1)-5 THEN GOSUB 10120i0UTFL!KMI*0UTFl IKM)*HSATE(KMl 

86«G JF SPILLWAYIJl 1*6 THEN GOSUB 4850:0UTFLIKM>«0UTFL(KMUFUSEIKM)

8650 NEXT J1

b\60 GOTO 9370

8670 FOR JIM TO SPILLNO

8680 IF SPILLWAY(J1)*4 THEN GOSUB 10020:tk.'TFL(KM>«0UTFL(HMHN6ATE(KM)

8690 IF SPILLWAY(J1) =5 THCN 60SUB 10120:0UTFL(KMI*0UTFL(KM>»H6ATE(KMI 

8 7 0  IF SPILLWAY(J1 )s6 THEN GOSUB 4850:0UTFKKM)*0UTFL(KMMFUSE(KM)

8710 NEIT J1

8720 IF TARCrtECK*! THEN GOSUB 10710:G0T0 9370 

8730 IF INT (QlTFLtkM) )* INT«TARGET) THEN 60T0 9370 

8740 I' OUfFKKMKTARfiET TKLN GOTO 9080

8750 REDUCE FLOW T> ACH.EVE lARaET— ..................................... ....

8760 FOR I M  TO SPILLNO

8770 IF SPILLNAY!I)*4 THEN SOSUB B82C

8780 IF SPILLWAY(I)-5 THEN GOSUB 8950

8790 NEIT 1

680f' jOTO 9370

8810 •tOPERATE MANUAL GATES TO REDUCE FLOW.......................................

8820 ADJUST*6ATCNC0EF(ll»6ATENWIDTH(l)»(HTIKM)-6ATENINVERT(ll)*1.5 

8830 D1SCREP*0UTFL (KM (-TARGET

8840 IF DISCREP/ADJUST(*.5 TKZN WGATEOPlK^l)«KBATEOP(K)sRETURN 

0850 COUNT =INT(D1SCREP/ADJUST)

8860 IF COUNT >BATENSUI4 THEN C0UNT*6ATENSUN:60T0 8910

8870 RENA IN*DISCREP/ADJUST-COUNT

8880 IF FENAIN*(,5 THEN RENA|N*0:6GTQ 8900

8890 REMAIN*I

89C0 LUUiiT’COUNTtREHAIN: IF COUNT>6ATEHSUN THEN COUNT»6ATEHSUH

8910 NfiATE0P<KM>*N6ATE0P(Ki-COUNT

8920 IF NGATEOFiKMXO THEN H6ATE0PIKM!«0

8930 RETURN

8940 -:0P£RATE HIGH PRESSURE OUTLETS TO REDUCE FLOW.................... .........

8950 ADJUSH6ATEHC0EF(l)»GATEHNIDTH<l>»6ATEHHE16Hl(l)«SQR(ABS(2t9.810001t(HT(KM 

I-6ATEMIVERT(I>♦6ATEHHEIGHT(1)/2>)>

8960 DISCREP*OUTFL(KM)-TARGET

8970 IF ADJUST/D1SCREP<*.5 THEN HGATEOP ( K M ) =HGATEOP(K):RET'jRN 

8980 COUNT®INTIADJUST/DISCREP'

8990 IF COUNT>6ATEHSUN THEN C0UNT*6ATEHSUH:G0T0 8910

9000 REH-ADJUST/DISCREP-COUNT

9010 IF REH(-0.5 THEN REN»0.60T0 /002

9020 RENM

9030 COUNT=COUNT«REN: IF COUNT >SATEHSUH THEN COUNT‘GATEHSUH

9040 HGATEOP(KM)*H6ATE0P(K)-COUNT

9050 IF HGATEOPIKMKO THEN H6ATE0P(KMI«0

9060 RETURN

9070 ’iINCREASE FLON TO ACHIEVE TARGET............................................

9080 FOR I M  TO SPILLNO

9090 IF SPILLWAY(I)*4 THEN GOSUB 9140

9100 IF SP1LLNAY(I>*5 THEN GOSUB 9260

9110 NEIT I

9120 GOTO 9370



9130 'sOPERATE MANUAL 6ATES TO INCREASE FLOW

9140 ADJUST=6ATENC0EF(l)»6ATEHNIDTH(l>KHT(K+l>-6ATEHINVERT(l))''1.5 

9150 DISCREP=TAR6ET-0UTFL(»C+1>

9160 IF "ISCP. ,rtOJUST<«.5 THEN H6ATE0P (K+l) *H6ATE0P ()C>:RETURN 

9170 COUNT*! (D1SCREP/ADJUST)

9180 IF COUNT>GATENSUM THEN C0UNT*6ATEHSUK:60T0 9230

9190 REHAIN=DISCREP/ADJUST-COUNT

9200 IF RENAIN<*.5 THEN RENAIN*0:G0TQ 9220

9210 REHAIN=1

9220 COUNT=COUNT♦RENAIN: IF COUNT >6ATEHSUf1 THEN COUNT*6ATE«SUH 

9230 NBATE0P(K+1)*H6ATE0P<K>♦COUNT 

9240 RETURN

9250 ‘sOPERATE HI5H PRESSURE OUTLETS TO INCREASE FLOW............................

9260 ADJUST=6ATEHCOEF(l)»GATEHNIDTH(l)«6ATEHHtIGHT(l)»SOR(ABS<2*9.810001»(HT(KM 

)-SATEHIVERT(1)♦GATEHHEI6HTII),?)))

9270 DISCREP*TAR6ET-0UTFL(liM>

9280 IF ADJUST/DISCREP<*.5 THEN HGATEOP(K*l)-H6ATE0P U ) :RE TURN

9290 COUNT=I NT (ADJUST / D.1 SCREP)

9300 IF COUNT>GATEHSUH THEN COUNT=SATEHSUH:GOTO 9350

9310 REREADJUST/DISCREP-COUNT

9320 IF REN<=0.5 THEN REH=0:60T0 7044

9330 RE«=1

9340 COUNT=COUNUREN:IF COUNT>GATEHSUfl THEN COUNT-6ATEHSUM

9350 H0ATE0P(Ktl)*H6A. )P(K)tCOUNT

9360 RETURN

9370 tFIND POSITION UN STORAGE INDICATION CURVE.................................

9380 BAl(K>*STO(K)-OUTFL(K)*CSTEP/2+(lNFL<»:)MNFL(KMi)»C:TEP/2 

9390 BAL=0

9400 FOR Jl*l TO SPILLNO

7410 IF SPILLNAY(Jl)^4 THEN 60SUB 10020:BAL»BAL*HGAfE(K*I)K:STEP/2 

9420 IF SPILLNAY(J1)*5 THEN GOSUB 10120:BAL=BAL^H6ATE(K*11»CSTEP/2 

9430 IF SPILLNAY(Jl) =6 THEN GOSUB 48t.C:BAL=8AL*FUSF(►:♦ 1)*CSTEP/2 

9440 NEIT Jl 

9450 FOR J*1 TO C

9460 IF BAL(KK*STORIND(J)*BAL THEN 60T0 9490 

9470 NEIT J

9480 PRINT Ot:PRINT KS:END

9490 HT(I*I!*hII6HT (J-1)*(HEIGHT(J)-HEIGHT (J-l)) * (BAL (1C) -STORINDI J-l)-IAL) / (STOR 

IND(J)-STQRIND(J-D)

9500 BALA=0

9510 FOR Jl-1 TO SPILLNO

9520 IF SPILLNAY(J1)^4 THEN GOSUB 10020: BALA=BALA»HGATE(►-♦ 1) *CSTEP/2 

9530 IF SPILLNAY(Ji)-5 THEN GOSUB l0l20:BALA=BALA*HGATE(KHUCSTEP/2 

9540 IF SP ILLNAY t J1) >6 THEN GOSUB 4(i50:BALA=BA!.A^USE(IC*l)iCliIEP/2 

9550 NEIT Jl

9560 FOR Jl*l TO SPILLNO 

9570 IF SPILLNAY(J1 >*4 THEN MGAlEfKM 1*0 

9580 IF SP ILLNAY (J1) s5 THEN HGATE (!(♦ 1) -0 

9590 IF SPILLNAY(.m=6 THEN FUSE(K*1)=0 

9600 NEIT Jl

9610 IF INI(BALA) = J^i(BAL) THEN GOTO 9640

962i BAL'BALA 

9630 GOTO 945C

9640 IF TARCHECKM ’HEN GOSUR 10710

9650 IF K=0 THEN 60T0 9760

9660 OUTVOL=OUTVOL + lOUTFL(*C)♦OUTFl !*-■) HCSTEF '2

9670 FOR 1*1 TO SPILLNO

9680 IF SPILLNAY(I)=4 THEN GOTO 9720



9690 IF SPILLMAY(I)*5 THEN 60T0 9760

9700 NEXT 1

9710 60T0 9820

9720 IF OUTFL(K)>6ATEMFL0N THEN GOTO 9800

9730 IF K=0 THEN GOTO 9820

9740 IF Ol)TFL(K) -OUTFL (K-l) >FLDNNESC THEN 60T0 9810

9750 60T0 9820

9760 IF OUTFi(K)>GATEHFLON THEN GOTO 9800

9770 IF K=0 THEN GOTO 9820

9780 IF OUTFL(K>-CUTFLIK-11>FLONHESC THEN 60T0 9810

9790 GOTO 9820

9800 PRINT Rf:60TC 9820

9810 PRINT S*

9820 NEXT K

9830 GOSUB 6120

9840 RETURN

9850 iMANUAL HEIR FLON ADDED TO EOUATIu*........................................

9860 IF Q1$=’U' THEN RETURN

9870 IF TIME(KKT/3600 THEN H6ATE(If»*0:RETURN

98B0 IF HT(KK*6ATEM1NVERT(1) THEN (1GATE(K)=0:RETURN

0890 FsGATEHC0EF(l)*GATENNIDTH(l)»(HT(KI-6ATEHINVERT(l))Al.j

9900 M6ATE(K)*N6ATE0P(K>*F

9910 IF HT(K)<=6ATENINVERT(1)+6ATEMSIZE(1) THEN RETURN 

9920 NOSPIL=GATEMNO-HGATEOP(K)

9930 IF (HT(K)-GATEHiNVERT(l)-6ATEMSIZE(l))<*0 THEN SPILL(K)*0:RETURN

9940 SPILL(K)=6ATESPILL(1)*SATEHNIDTH(1)»N0SPIL*IHT(IC>-GATEHINVERT(1)-BATEHblZE(

1))A!.5

9950 M6ATEIK!=H6ATEiK>♦SPILL(K).RETURN

9960 ’{MANUAL HIGH PRESSURE FLON ADDED TO EQUATION...............................

9970 IF B2»«*U* THEN RETURN

9980 IF TIHE<KM/3600 THEN H6ATE(K> =0:RETURN

9990 r-3AlEHC0EF(l)»6ATEHNIDTH(l)»6ATEHHEI6HTll)tSQfi(ABS(2»9.810001*(HT(K)-6ATEH 

INVERT(1)♦6ATEHHEI6HT(11/2)1)

10000 HGATE(K)*F*H6ATE0P(K):RETURN

10010 ’:MANUAL NEIR FLON ADJUSTMENT.............................................-

10020 IF 8H='U* THEN RETURN

10030 IF TINE>K»lKT/3600 THEN H6ATE(K+1)*0:RETURN

10040 IF HT(K*ll<*GATEHINVERT<l) THEN MGATE ()(♦!) *0: RE TURN

10050 H6ATE<KMI=H6ATE0PIK)»6ATEHC0EF(ll»GATEHNIDTH(l)»(HTIK*l)-6ATENINVERT(lir

1.5

10060 IF HT(K*ll<=6ATEMINVERT(11♦GATEMSIZE11) THEN RETURN 

10070 N0SPILs6ATEHNQ-N6ATE0P(K)

10080 IF (HT(K*1)-GATEHINVERT(ii-GATEMSIZE(1))<*0 THEN SPILL(K^I)*0:RETURN 

10090 SPILL (KM)=6ATESPILL(1>*GATEHNIDTH(1)*N0SPIL*(HT(K+l)-GATEHINVERT(1)-GATEM 

SIZE(I))A1.5

10100 MGATE(M1I=H6A!E(KM)*SPILL(K+I)-RETURN

10110 ’:MANUAL HIGH PRESSURE FLON ADJUSTMENT.................. -.................

10120 IF Q2*S,U* THEN RETURN

10130 IF TIME(K*l)<T/3600 THEN HGATE(K*1)*0:RETURN

10140 F=6ATEHC0EF(1)»GATEHNIDTH(1)»GATEHHE16HTI1>5S0RIABS(2*9.810001 KHT(K+D-GA 

TEHINVERT(1)+6ATEHHEIGHT(1)/2))I 

10150 H6ATE ( K M ) *F»H6ATE0P (K):RETURN

10160 VOLUME BALANCE NITHOUT STORAGE INDICATION CURVE.........................

10170 OUTFL(K)=0 

10180 FOR J*1 TO SPILLNO

10190 IF SPILlNAVu‘i-4 THE'< r''**'0P(KMI*MGATE0P(K)



10200 IF SPILLWAY(J)=5 THEN H6ATE0P(K+lI*H6ATE0PIK)

10210 NEXT J

10220 FOR Jl=l TO SPILLNO

10230 IF SPILLUAY(J1 > =4 THEN BOSUB 98-SO:OUTFL<K>«OUTFL(1C)<HGATE(K)

10240 IF SPILLWAY(J1)=5 THEN 6QSUB 9970:OUTFL(K)=OUTFL<K>♦HBATE(K»

10250 IF SPILLWAY(J1)s6 THEN BOSUB 3710sOUTFL(K)-OUTFL(K>*FUSEIK)

10260 NEXT J1

10270 INFLOW*(INFL(K)+INFL(K*l>)tCSTEP/2+ST0(K)

10280 INCRE«LNT=1:IF K*0 THEN 60T0 10310

10290 IF HT(K)>HT(K-1) THEN 60T0 10310

10300 HTIK*I)«HTIK)-INCREMENT:6GT0 10320

10310 HT(K*I)=HTIK)♦INCREMENT

10320 FOR 1=1 TO NOSTEL

10330 IF HT(U>1X*ELEV(I) THEN 60T0 10360

10340 NEIT I

10350 PRINT Mf:GOSUB 6120:PRINT Kl:INPUT'PRESS ANY KEY TO CONTINUE:-*,DI:60T0 10

10360 STD(K*l)=STQR(I-l)MST0ft(I)-ST0R(I-lM*(HT(K+1)-ELEV(I-1)I/(ELEV(II-ElEV(I 

-1»)

10370 0UTFLIKM)*0 

10380 FOR 1*1 TO SPILLNO

10390 IF SPiLLWAY(1)«4 THEN 60SUB 10020:0UTFL(KM)=0UTFL<KMXMSATE(K+1)

10400 IF SPILLWAYII)*5 THEN 60SUB 10120:OUTFL(!(♦ 1)-OUTFL(»(♦ 1)♦HGATE(K^l>

10410 IF SP ILLWAY £ i) *6 THEN GOSUB 4850: OUTFL (K*I) *0UTFL (!£♦ 1) ♦FUSE (!(♦ 1)

10420 NEIT I

10430 OUTFLOW*(OUTFl(KM)♦OUTFL(K))*rCTEP/2*STG(K*l)

10440 A*INFLOW.8=0UTFL0W

10450 IF A<1jOOO AND B<10000 THLn 6OTO 10460
10460 A*A/10:S=B/10

10470 60T0 10450

10480 IF INT (A) >1NT(B) THEN INCREMENT1. 8*INCREMENT:HT (Kfl )*HT ( K M ) ♦INCREMENT:SPI 

LL(K+1)*0:60TO 10320

10490 IF INT(AXINT(B) THEN INCREMENT*.8*1WCRENENT:HT(K*1I*HT(K+l)-INCREMENT:SPI

LL(KM)*0:60TO 10320

10500 IF TARCHECKM THEN 60SUB 10710

10510 IF INT (PUTFLIK*1M*INT(TAP6£T) THEN Re TURN

10520 IF OUTFL I K M X  TARGET THEN 60T0 10620

10530 IF TEST*1 THEN RETURN

10540 TEST*l:INCREMENTS

10550 FOR J«1 TO SPILLNO

10560 IF SP ILLtrAY (JI *4 AND TIME (K*1X6ATEMSTART THEN RETURN

10570 IF SPILLWAY(J)=4 THEN BOSUB 8820

10580 IF SPILLWAY(J)*5 AND TIME(K^lXSATEHSTART THEN RETURN

10590 IF SPILLWAY(J»*5 THEN BOSUB 8950

10600 NEXT J

10610 60T0 10320

10620 IF TEST*1 THEM RETURN

10630 TEST*1:INCREMENT = L

10640 FOR J*1 TO SPILLNO

10650 IF SPILLWAY (J) *4 AND T1ME(KMX8ATEMS1ART THEN RETURN

10660 IF SPILLWAY(J)*4 THEN 60SUB 9140

10670 IF SPILLWAY(J)*5 AND TINEIKMX6ATEHSTART THEN RETURN

10680 IF SPILLWAY(J)*5 THEN 60SUB 9260

10690 NEIT J

10700 60T0 10320

10719 ‘:TARBET FLOW FOR RECEDING LIMB OF OUTFLOW HYDROGRAPH.....................

10720 DISVOL*1NV0L-OUTVOL-PERMSTOR 

10730 IF DISV0L<*0 THEN TARBET*0:RE TURN 

10740 TT=*2*DISVOL/OUTFL (K-l >

10750 TAR6ET*0UTFL(K-1)«(1-CSTEP/TT>

10760 RETURN



LISTING FOR PRES PROGRAM BLOCK
10 CLEAR:CLS

20 '!GENERAL DEFINITIONS .........................................

30 A$=*BOX CULVERTS’sBI-’FREE OVERFLOW WIER'

40 Ct='AUTOMATICALLY CONTkOLLED OVERFLOW WIER'

50 D$=-HA.NUALLY CONTROLLED OVERFLOW WEIR'

60 EI=’MANUALLY CONTROLLED HIGH PRESSURE OUTLET 

70 Fi**FUSEPLU6 EMERGENCY SPILLWAY*

80 Gf='USER DEFINED SPILLWAY’

90 HI=*PLEASE ENTER CORRECT DATA DISK IN DRIVE A*

100 If*"PLEASE REVISE SENSITIVITY AS MODELLING MATRIX TOO LARGE* 

11" JI*'USER DEFINED SPILLWAY CAPACITY EXCEEDED"

120 k*=*JOB ABANDONED****'

no li*'******»•»*»**»*»♦****♦*»»**»*♦**»»*****»*****i*»*»»*»*»»• 

t m m t *

M O  H***K€SERVbiR LEVEL EICEEDS STORAGE/ELEVATION DATA*

150 W*=*REbtRVOlK LEVEL EXCEEDS MAXIMUM ALLOWABLE LEVEL*

160 Ot=,STORAGE-INDICATION CUPVE EXCEEDED*

170 P*=*DATA SET INCONSISTENT*

180 PROGRAM HEADIN6— ..........................................

190 PRINT L$:PRINT

200 PRINT* FLOOD ROUTING THROUGH M M  WITH MULTIPLE SPILLWAY SYSTEM*

210 PRINTsPRINT" L. FURSTENBURG (011-683-1665) 1

985'

220 PRINT:PRINT' PRESENTATION BLOrK":pRINT:PRINT LI:PRINT

230 PRINT' THE FOLLOWING OPTIONS ARE P»’D V I D E C s :PRINT

240 PRINT' 1.PRINT RESULTS ON '

250 PRINT* 2.PRINT REsULTS >" CR*

260 PRINT* 3.CHAIN TO DATA*

270 PRINT* 4.CHAIN TO CALC

280 PRINT* 5.FINISH TIN G  PROGi*.

290 PRINT:INPUT* PLEASE SELECT OPTION:-*,UPTI

300 ON 0PT1 60SUE* 360,360,520,330,340

310 GOTO 10

320 CHAIN 'A:DATA*

330 CHAIN "A:CALC*

340 CLS:END

350 ': RE AD DATA FILE FROM DISK................ ....................................

360 CLS:PR I NT LI

370 INPUT'PLEASE ENTER NAME OF DATA FILE RESULTS TO BE PRESENTED:XI: IF XI*" 

THEN PSINT CHRI(7)j'A NAME IS REOUIREO":GOTO 370 

3G0 XI=XI*".RES'

390 ON ERROR GOTO 440

400 OPEN II FOR INPUT AS fl

410 0* ERROR GOTO 0

420 60SUB 520

430 CLOSE £ 1:60T0 460

440 PRINT'THIS FILE DOES NOT EXIST"

450 RESUME 370

460 sPRINT DATA FILE ON CORRECT DEVICE..........................................

470 IF OPT 1*1 THEN GOTO 510 

480 IF WTI*2 THEN GOTO 500 

490 PRINT P1:PRINT K1:END

500 OPEN "LPTls" FOR OUTPUT AS £1:PRINT £1,CHRI(27>;"C"{CHRI(70)sGOTO 1420 

510 OPEN "SCRNs* FOR OUTPUT AS £1:G0T0 1420

520 *:READING RESULTS FROM DISK..............................................

530 PRINT:PR1NT"READ;NG RESULTS FROM DISK*

540 INPUT £I,TITLE1I,TITLE2I,OIL,HOSTEP,SPILLNO



550 IF 0Tl*2 THEN GOSUB BBO 

560 GOSUB 590 

570 CLOSE £1 

580 RETURN

590 'tREAD CALCULATION RESULTS----------------------------------------------------

600 FOR 1*1 TO SPILLNO 

610 INPUT £1,SPILLNAY(1)

620 NEIT I

630 INPUT (1,03,04,011,021 

640 IF OI«=*P' THEN 03*2 

650 IF 02I**P* THEN 04*2

660 DIN TIIK(NOSTEP),INFL(KOSTEP),0UTFL(NOSTEP),HT(NOSTEPI,STOINlSTEP>,*6ATE0P(N 

OSTEP)

670 DIH L6ATEI NOSTEP),N6ATE(NOSTEP),HF‘TE(NOSTEP),SPILL(NOSTEP).MGATEOP(NOSTEP) 

680 FOR J=0 TO NOSTEP

690 INPUT £ I,TIHE(J),INTL(J),OUTFL(J),HfiJ),STO(J)

/OO FOR J2*l TO SPILLNO

710 IF SPIlLNAY4J2)*3 THEN INPUT £1,L6ATE(J'

720 IF SPILLNAY(J2)*4 AND 03*2 THEN INPUT £l,H6ATE(J),SPILl(J!,N6ATE0P(J)

730 IF SPILLNAY(J2)*4 AND 03*1 THEN INPUT tl,NBATE(J),SPlLL(J):GOSUP 830 

740 IF SPILLNAY(J2)*5 AND 04*2 THtN INPUT £I,HGATEIJ),HGAW(J)

7'aO IF SPlLLNAY(J2)*5 AND Q4*! THEN INPUT £1,HGATE(J):60SUB 790 

760 NEIT J2 

770 NEIT J 

780 RETURN

790 FOR K2*l TO GATEHNO 

800 INPUT fl,HGATE0P!J,K2)

810 NEIT K2 

B20 RET'JftN

830 FOR Ki*l TO 6ATENN0 

840 INPUT £I,NGATE0PIJ,K2I 

850 NEIT «

860 RETURN

870 ':READ ADDITIONAL DATA.......................................................

880 INPUT £|,NOSTEL,SPILLNO 

890 DIN ELEV(NOSTELI,STOR(NOSTEL)

900 FOR 1*1 TO NOSTEL 

910 INPUT El,ELEVU),STORM)

920 NEIT I

930 FOR 1*1 TO SPILLNO 

940 INPUT £1,SPILLNAY(I)

950 ON SPILLMAY(I) 60SUB 980,1050,1070,1150,1250,1340,1360

960 NEIT I

970 RETURN

980 INPUT £1,CULNO

990 DIN CULNIDTH(CULNO),CULHEI6HT(CULNOI,CUlINVERT(CULNO)

1000 Dl* CULUNCOEF(CULNO),CULSUBCOEF(CULNO)

1010 FOR M  TO CULNO

1020 INPUT £ I ,CULWIDTH(J),CULHEI6HT(J),CULINVERT(J),CULUNCOEF(J).CULSUBCOEF(J) 

1030 NEIT J 

1C40 RETURN

1050 INPUT £1,HIERLENGTH,MIER1NVERT,NIERC0EF

1060 RETURN

1070 INPUT £1,GATELNO

1080 DIN GATFlINVERT(GATELNO),6ATELC0Eh(GATELNOI,6ATELNIDTH(6ATELN0)

1090 DIN GATELHEI6HT(GATELNO),6ATELS(GATELNO),GATFLE(6ATELN0)

1100 FOR J=l TO 6ATELN0

1110 INPUT £ I,GATELINVERT(Jl,GATELC0EF(J),6ATELNIDTH(J)

1120 INPUT £1,6ATELHEIGHT(JI,6ATELS(J),GATELE(J)

1130 NEIT J



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 Un i ve r s i t y  o f  the  Wi twa te r s rand ,  Johannesbu rg  L ib ra ry  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.  

 


