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จาก îu  ตอนการนั«นา,โปนเก'7 มต่าหรับการออกแบบ'โดย'ไม'โค!คอมนิว เตอรื่ดังแลคงในบฑ 
ก่ี 4 ลามารกสรุปกลุ่มการทำงาน (นรีอการออกแบบ) ออกIป็นส่วน'ใหญ่  ๆ ไค้ดังต่อไปน้ี

ต่วน(มน(รีอกการทำงาน

บรรทัดก่ี 10 -  30 เป็นการ(รีอกว่าต้องการออกแบบหรีอนิมนผลลันธ เมื่อ(รีอกแล้ว 
เครึ๋องจะ chain ไปยังโปรแกรม(ลิอกการออกแบบ หรีอโปรแกรมการนิมน 
ผลลันธต่อไป

ต่วน เมนการออกแบบ

บรรทัดก่ี 40 -  140 เป็นการ(รีอกว่าต้องการออกแบบระบบท่อระบายชนิดใด แล้ว 
(ครื่องจะทำการ chain ต่อไปยังโปรแกรมน้ันในโปรแกรมการออกแบบบ้ัง 3 
โปรแกรมน้ันมีหลักการทำงานก่ี(หมีอนกัน จะต่างกันตรงก่ีข้อปลีกย่อยของการ 
ออกแบบ(ท่าน้ัน เช่นการออกแบบระบบท่อระบายน้ําเลีย ก็มีการหาค่าอัตรา 
การไหลแบบหน๋ึง ต่วนการออกแบบระบบท่อระบายน้ําฝนก็มีการหาอัตราการ 
ไหลอีกแบบหน่ึง หลักการในการเขียนโปรแกรมก็เป็นไปตามข้างล่างนี้

ต่วน(มนหลัก

บรรทัดก่ี 10000 -  10200 เป็นการจองก่ีล่าหรับคัวแปร
บรรทัดก่ี 10210 -  10410 เป็นการแสดงตัว(ลิอกกี่มีในเมนู นร้อมบั้งให้(ลิอกว่าต้อง 

การการทำงานในหัวข้อใด แล้วเครื่องจะสั่งให้ไปทำงานใน su broutin e น้ัน 
บรรทัดก่ี 10430 -  10570 เป็นการแสดงความผิดพลาดว่าเกิดชิ้นในบรรทัดใด และ 

แลคงระหัสก่ีผิดนลาด ( ความหมายของระหัสก่ีผิคนลาดน้ีหาคูไค้จากค่มิอภาษา
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b asic  ทีทำชินโดยบริษัท m icrosoft )
บรรทัด'ท่ี 10590 - 11370 เก็น subroutine ของการป้อนชิจมสทางแย้นตัวอักพร

v  \  '  Z  _ ’บรรทัดที 10390 -  12020 เบน subroutine ของการป้อนข้อมูลทางแผ่นจาน ทีได้ 
เคยเก็บชิอมูลมาก่อน

บรรทัดท่ี 12030 -  12660 เก็น subroutine ของการแลคงผลของชิอมูลท่ีได้ป้อน 
เชิาไป โดยแลคงออกทางจอภานและลามารถนิม'ฟ่ออกทาง เคร่ืองนิมนได้ถ้า
ด้องการ

บรรทัดท ี ่  1 2 6 8 0  -  1 3 3 7 0  เบ็น subroutine  
ท่อระบายท่ีได้ป้อนเชิาไปแล้ว 

บรรทัดท ี ่  1 3 3 9 0  -  1 3 5 8 0  เก็น subroutine  
บรรทัดท ี ่  1 3 6 0 0  -  1 3 8 8 0  เบ็น subroutine  
บรรทัดท ี ่  1 3 9 0 0  -  1 4 2 1 0  เบ็น subroutine  
บรรทัดท ี ่  1 4 2 3 0  -  1 4 4 8 0  เบ็น subroutine  
บรรทัดท ี ่  1 4 5 0 0  -  1 4 8 3 0  เบ็น subroutine  
บรรทัดท่ี 1 4 8 5 0  -  1 5 2 9 0  เบ็น subroutine  
บรรทัดท ี ่  1 5 3 1 0  -  1 5 8 0 0  เบ็น subroutine  
บรรทัดท ี ่  1 5 8 6 0  -  1 6 1 3 0  เบน subroutine  
บรรทัดท ี ่  1 6 1 5 0  -  1 6 2 2 0  เบ็น subroutine

ของการเบนลักษ»ะลมป้ติของ ระบบ

ของการIน่ีม'โหนค 
ของการลบโหนค 

ของการเป่ล่ียนชิอมูลโนโหนค 
ของการเพิ่มลึ้งค 
ของการลบลิ้งค 

ของการ เปล่ียนข้อมูลในลงค 
ของการเริ่มด้นทำการคำนว»

ของการเก็บข้อมูลลงแผ่นจาน 
ของการเริ่มทำการออกแบบใหม่โดย

ทำการลบข้อมูลท่ีได้ป้อนเข้าไปท้ังหมด
บรรทัดท่ี 16660 -  16890 เบ็น subroutine ของการแปลงหน่วยที่ใข้ในการคำนว»

และจองท่ีลัาหรับการแลดงผล
บรรทัดท่ี 17350 -  17790 เบ็น subroutine ชองการหาปริมา»น้ําท่ีไหลในท่อ 
บรรทัดท่ี 17810 -  18190 เบ็น subroutine ของการหาค่าความลาดตํ่าสุดและ 

ความลาดลูงสุค
บรรทัดที 18210 -  19330 เบ็น subroutine ของการหาความลาดของการวางท่อ 

และระดับท่ีท่อวาง
บรรทัดท่ี 19350 -  19630 เบ็น subroutine ของการหาความลักของระดับนํ้าและ 

ความเ ร็วในเล้นท่อ
บรรทัดที 19650 -  19750 เก็น subroutine ของการตรวจลอบความลักของดินท่ีปก

คลุมหลังท่อ
บรรทัดท่ี 19900 -  21660 เท่ีน subroutine ของการแลคงผลลันร่ิของการ คำนวณ
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ออกบางจอมอนิเดอร่ืและถ้าต้องการให้นิมนผลลัพธออกบางเคร่ืองนิมนก็ 
สามารถสั่งไต้เช่นกัน

บรรทัดท่ี 22040 -  22190 เก็น subroutine ของการเก็บผลลัพรเข้าในแผ่นจาน 
เพ่ีอท่ีจะนำมานิมนไต้ในภายหลังโดยม่านบางโปรแกรมการนิมพ่ีผลลัพธ

ล่วนเมนการนิมนผลลันร

บรรทัดท่ี 40 -  1140 เก็นการเลิอกว่าต้องการนิมนผลลันธของระบบท่อระบายชนิดใด 
แล้วเครื่องจะท่าการ chain ต่อไปยัง1โปรแกรมน้ํน

ล่วนการนิมนผลลันร

บรรทัดท่ี 10000 -  10200 เบ็นการจองท่ีลำหรับตัวแปร
บรรทัดท่ี 11500 เบ็นการล่งการท่างานไปยัง subroutine ของการโหลดข้อมูล 

ผลลันร่ืท่ีต้องการนิมน
บรรทัดท่ี 22000 -  22200 เบ็น subroutine ของการโหลดข้อมูลผลลันธ 
บรรทัดท่ี 11750 -  12660 เบ็น subroutine ของการเรียกคู'ข้อมูลท่ีเก็นล่'วนลักษ0เะ 

สมบัติ ช่ิงสามารถพมพไต้ถ้าต้องการ
บรรทัดท่ี 16680 -  16890 เบ็น subroutine ของการจองที่สำหรับการแสดงผล 
บรรทัดท่ี 19900 -  21660 เบ็น subroutine ของการแสดงผลลันรของการคำนวผ 

ออกบางจอมอนิเตอรื่และถ้าต้องการ'ให้นิม น ผลลันธออกบางเคร่ืองนิมนก็ 
สามารถสั่งไต้เช่นกัน
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L i s t i n g  ข อ ง โ ป ร แ ก ร ม I ม น ุI ร ึอ ก ก า ร ฑ ำ ง า น

5 CLS'.GOSOB 1000
21 PRINT'SEHERS SYSTÎM - VERSION 1 .1 1 PRINT : PRIHT TAB( 10)'SELECT': PRIKT
2 2  PRINT TABllOn.DESIGN SYSTEM ■23 PRINT TAB!10)'2.PRINT RESULTS*ะPRINT TAB{10)*3.END*

I  ? Î rairaNI ■ NOT HIIBIN m i .  PLEASE BEEHTES -:GOIO 2426 ON NO GOTO 30,27,14027 SCREEN OtMIDTB SO’CBAIN ‘SELECT2*30 SCREEN 0:«IDTB 80:CBAIN “SELECT1*140 SCREEN 0:MIDTB 80:END1000 SCREEN 1,0ะCLSะKEY 0EF:C0L0R 0,11010 PI ะ 3.141591020 CE ะ (2*PI)/3601030 CIRCLEU60, 100),60,11040 PAINT!160,100),1,11050 CIRCLE!160,100) 140,3,CF*210, CF*3301060 LINE(120,118)-STEP(10,-6)1070 LINE(200,118)-STIP(-10,-6)1080 CIRCLE(145,93),10,0,,,2 1090 PAINT STEP(0,0),0,0 1100 CIRCLE! 175,93),10,0,,,2 1110 PAINT STEP(0,0),0,0 1120 FOR 1ะ1 TO 200 ะNEXT I 1130 PAINT STEP(0,0),0,31 1140 FOR Iะ! TO 200 'NEXT I 1150 RETORN
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L i s t i n g  ข อ ง โ ป ร น ก ร ม เ ม น ก า ร อ อ ก น บ บ

30 CLS:PRINT" LEAST-COST DESIGN 0E GEAVITT SEHERS PRINT : PRINT TAB(10)"SELECT
40 PRINT TAB(10)"1. STORM SEMERS"
50 PRINT TAB(10)"2. DOMESTIC SEMERS"
60 PRINT TAB(10)"3. COMBINED SEMERS"
70 PRINT TAB ioj'4 END'.PRINT
90 IF H0<1 OR NO >4 THEN PRINT 'NOT MITB1N RANGE. PLEASE REENTER "-.GOTO 80 
100 ON NO GOTO 1110,1120,1130,1140
n il INPUT • STORM MITH INTENSITY (Y/N)';ANSJ
1112 IE ANSI ะ T  OR ANSJ ะ 'y- TBEN CHAIN "SIN"
1113 CBAIN ST0RM1"
1120 CHAIN "D0MES1"
1131 INPOT ■ COMBINED MITH INTENSITY (Y/N)";ANSt
1132 IE m  -  T  OR ANSJ -  y TBEN CHAIN "CIN"
1140 SCREEN 0:HIDTH 80:CBAIN 'select'
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L i  s i  i n g  ข อ ง โ ป ร น ท ร ม ! 1ม น ุ ท ๆ ร V ม v w a a v s

II m m  y
30 PRINT* PRINT RESOUS k DATA :*: PRINT : PRINT TAB( 10) "SELECT *:PRINT 
40 PRINT TAB(10)"1. STORM SENERS"
50 PRINT TAB(10)"2. DOMESTIC SENERS"
60 PRINT TAB(10)*3. COMBINED SENERS"
70 PRINT TAB i o n .  END":PRINT

90 IE N0<1 OR N0 >4 THEN PRINT "NOT WITHIN RANGE. PLEASE REENTER ":G0T0 80 
100 ON NO GOTO 110,120,130,140
III INP0T ■ STORM WITH INTENSITY (Y/N) ";ANS*
112 IF ANS* ะ"r  OR ANS* ะ "y" THEN CHAIN "PSIN"
I  s | «  0 O IE  80.CBAIE พ

131 INP0T - COMBINED NITB INTENSITY (Y/N) ";ANS*
132 IF ANS* ะ"Y" OR ANS* ะ "y" T0EN CHAIN "PCIN"
! «  ร ัร ิเ โ ! ร ่i n  80.CEMB SELECT"
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L is t ,! n t f  ส ่วนl มนนลัทของโ!เรนทรมการออทนนนระนบร1/ นายนํ้ๆ 1ฐย

1 1 เ 1 ,
10070 KPAGE ะ 30000 10080 KLINE -- 120 10090 KNODE ะ 121 10100 ISAVE ะ 1
10120 DIM COEF(3),COYER( KL I NK),COKDEK(KNODE),COKDEPTH(KNODE),DEKAND(KNODE)
10125 DIK BA(KNODE)1 DEN(KNODE), DENH(KNODE) , NEE(KNODE)1NEEK(KNODE) , c (KNODE)10126 DIK CDKDEKH(KNODE),FLONK(KLINK),YELFDLL(KLINE)’GS(KLINE),STO(KLINK)10127 DIK T(KLINE),IKIN(KLINE),A(KLINE),PEAE(KN0EE),PEAE1(KN0DE)10130 DIK DEPTB(KLINE),DIAK(KLINE),D0NNCE0HN(KLINE),D0NNINYEP.T(KLINE)10140 DIK DROP(KNODE),ELEY(KNODE),FLOH(KLINK),FK$(6)10150 DIK GROOESLOPE(KLINK), IKAX(KLINK), LINK(KLINK), NDEGREEf KNODE)10160 DIK NFRQK(KLINK),N0DE(KNODE),NT0(HLINK),PIPESL0PE(KLINK)10170 DIK SLOPEKAXfKLINE),SLOPEKIN(KLINR),SPAN(KLINE)10180 DIK 0Nm[6),0PCR0HN(KLM),0PINYERT(KLINK),YEL0CITY(KLINK)10190 DIK XDONS(KLINK)1XN0DE(KNODE),XOP(KLINR)
10210 PRINT'DOKESTIC SENER KENO'
1 0 2 2 0 PRINT10230 PRINT' 1 . INPOT DATA FROK KEYBOARD'10240 PRINT- 2 . INPOT DATA FROK DISK FILE-10250 PRINT' 3. LIST DATA'10260 PRINT' 4. CHANGE SYSTEK CHARACTERISTICS'10270 PRINT' 5. ADD NODES'10280 PRINT' 6 . DELETE NODES'10290 PRINT- 7. CHANGE NODE DATA'10300 PRINT' 8 . ADD LINKS'10310 PRINT' 9. DELETE LINKS'10320 PEINT' 1 0 . CHANGE LINK DATA'10330 PRINT' 1 1 . DESIGN SKIERS'10340 PRINT- 1 2 . SAYE DATA TO DISK-10350 PRINT' 13. START A NEK EON'10360 PRINT' 14. END'
10380 INPUT 'ENTER HOKBER OF DESIRED ACTIONI ACT10390 IF IACTd OR IACT>14 THEN PRINT'NOT NITBIN RANGE. PLEASE REENTER':GOTO 103
1C400 ON IACT GOSCB 10690,11500,11820,12750,13440,13650,13950,14290,14560,14910,15480,15950,16200,1629010410 GOTO 10200
10430 REK ท  ERROR TRAP t»
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! S  t e  MH: M K RU I10500 PRINT TAB!20);‘DARNING !! DARNING !!*10510 PRINT’AN ERROR HAS OCCORED IN LINE ;ERL;‘ IN THE MAIH PROGRAM.‘10520 PRINHBE ERROR CODE IS ' ; ERR
10540 PRINT-AFTER THIS MESSAGE, TOO DILL RETORNED TO TBE MENU.- 10550 PRINT'SAVE YOOR DATA TO DISK IE YOD BAYE NOT ALREADY DONE so ! !•10560 GOSUB 21730 10570 RESOME 10200
10590 REM t t  sÜbËoÜtÏnË to enter data from ËËŸbÔÂËd t t  10690 IF ISAYE ะ0 TBEN GOSDB 16380 10700 ISAVE-0
10720 LINE INPDT ‘ENTER TITLE FOR PROJECT: ■ ; TITLE}10780 A=0 : B=0 : EK-0
10800 PRINT- FLOD IN LITERS PER SECOND (LPS)‘10810 PRINT' LENGTHS AND ELEVATIONS IN METERS (M)‘10820 PRINT- DIAMETERS IN CENTIMETERS (CM)'
10840 INPOT ‘ENTER RATE OF I/I ; (CMD/ba) ‘;R0
10870 GOSÜB 16560 ะ REM ASSIGN UNIT*!)10880 INPDT ‘ENTER NUMBER OF TBE OOTFALL NODE :■ ; HREF10890 PRINT‘ENTER TBE CROWN ELEYATION OF THE OUTFALL N0DE:*;UNIT$(3);
10920 PRINT-ENTER MINIMUM SCODR VELOCITY ALLOWABLE:■ ;UNIT$(5);
10940 PRIHT'ENTEE MAXIMUM VELOCITY ALLOWABLE:■ ;UNIT$(5);
10960 PRINT‘ENTER DEFAULT MINIMUM COVER DEPTH';UNIT$(3);
I I  § ! ! ! «  c.™  พ , , - ; ™  , , 5;;
11000 INPUT ‘ENTER MANNING’S ROUGHNESS COEFFICIENT:';ROUGH| Z11030 PRINT'BEGIN ENTERING LINK DATA-1 1040 PRINT : PRINT’ENTER T  FOR LINE. I TO DISCONTINUE. ■ ;TAB(55) ; 'EKTRY t‘;I + l 11050 PRINT : INPUT ‘ENTER LINK NUMBER:';LN̂11060 IF LH$ ะ -M‘ OR LN$ ะ V  THEN GOTO 11210
11080 LINE!I) ะ VAL(LNÎ)11090 INPUT ■ ENTER FROM NODE:-;NFROM(I)11100 INPUT ■ ENTER TO NODE: ;NTO(I)11110 PRINT- ENTER LENGTH OF LINE -;UNIT$(2);-:-;11120 INPDT SPAN!I)11130 PRINT- ENTER LINE DIAMETER ■ ; UNIT$(4 ) ; - : * ;11140 INPUT DIAM(I)



11160 PRINT' ' enter minimum cover depth (DEFAULT ะ ';COVERMIN;’ ):";

11180 IF COYER* ะ" THEN COVER!I) ะ COYERMIN ELSE COVER!I) ะ VAL (COVER*)
11190 IF I4l> MLINK THEN PRINT MAXIMUM NUMBER OF LINES ENTERED.' :GOSUB 21730:G0T

; i 1
11210 NLINK ะ I:GOTO 11370

mi i 0 0 10
11240 PRINT'BEGIN ENTERING NODE DATA'
11250 PLINT:PRINT'ENTER *H’ FOR NODE { TO DISCONTINUE.’ ; TAB(50);'ENTRY »•; M  
11260 PRINT:INPUT 'ENTER NODE NUMBER:';NN*
11270 IF NN* ะ T  OR NN* ะ V THEN GOTO 11360

III I r r i o ,
11305 INPUT ■ POP.AT T ะ Te [ BEGIN TIKE ] (CAPITA/ha) ■ ;DENM(I)
11310 INPUT • POP.AT T ะ T« [ END OF TINE ] (CAPITA/ha) ;DEN(I)
11311 INPUT ' NIN FACTOR ะ ';PEAR1(I)
11312 INPUT • PEAR FACTOR ะ : ;PEAR(I)
11315 INPUT ■ WASTE AT T ะ Te [LITERS PEP. CAPITA PER DAY ] ■ ;WERM( I)
11316 INPUT ■ NASTE AT T ะ ÎI [LITERS PER CAPITA PER DAY i ';NER(I)

11320 PRINT' ENTER GROUND ELEVATION OF NODE ■ ; UNIT*(3);':';

11340 IF l+DHNODE TEEN PRINT 'MAXIMUM NUMBER OF NODES ENTERED.' ะ GOSUB 21730:G0T

f o T o l m o
11365 GOTO 11220 
11370 RETURN

11390 REN *» SUBROUTINE TO ENTER DATA FROM DISE FILE ท 
11500 IF ISAVE ะ 0 THEN GOSUB 16380: REN TEST DATA SAVE 
11510 ISAVE ะ 0 
11520 CLS ’

11530 INPUT 'ENTER NAME OF DISE FILE TO BE READ:'; AF*
11535 DF* ะ 'h:'+AF*
11540 OPEN T,1,DF*
11550 PRINT'NON READING DATA'
11560 LINE INPUT *1,TITLE*
11570 INPUT I11NLINK,NNODE,A,B,EE,RO,NREF 
11580 INPUT Jl.ELEVREF,ROUGH,TE 
1 1590 INPUT * 1 .COYERMIN,COYERHAI1YELHIN1YELMAX

11610 INPUt' i 1,LINE(I),NFR0N(I),NT0(I),SPAN{I),DIAN(I),C0VER(I)

I  ̂  โ  ’ โ _ โ..โ โ.11640 INPUT 111 NODE!I) ,HA( I) ,DENN( I ), DEN( I ) ,HERH( I ), HER!I) , C( I ), ELEV(I ) ,PEAEl( I ) 
1PEAE(I)
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11650 NEXT I

11670 GOSOB 16560: REM SET ONIT NAMES
11680 PRINT : PRINT 'DATA READ. ’ : PRINT • FILENAME : ' 1])ท
11690 PRINT’ PROJECT TITLE : ■ ; TITLE*
11700 GOSOB 21730: REN BOLD SCREEN 
11710 RETORN

11730 REN ** SOBROOTINE TO LIST DATA น
11820 CLS
11830 OPEN ’SCRN:’ FOR OOTPOT AS II

11850 GOSOB 12140 
11860 CLOSE

11880 INPOT ’DO TOO KANT A BARDCOPY OF TEE DATA (Y/N)■ ; ANS* 
11890 IF ANS* 0 T  AND ANS* O y  TBEN GOTO 12010 
11900 OPEN ’LPT1:' FOR OOTPOT AS 11

s i rII™
12030 REN ** SOBROOTINE TO PRINT OUT DATA ท 
12140 IF (IPAGE ONPAGE) TBEN CLS 
12150 PRINT 51, 'TEE CURRENT SYSTEM CHARACTERISTICS ARE:’ 
12160 PRINT 51,
12170 PRINT 51,
12180 PRINT 51,
12190 PRINT 51,
12200 PRINT 51,
12210 PRINT 51,
12220 PRINT 51,
12230 PRINT 51,
12240 PRINT 51,
12250 PRINT 51,

■ PROJECT TITLE’ ;TAB(40);TITLE*
• NUMBER OF NODES: ;TAB(40);NNODE
■ NUMBER OF LINKS: ,TAB(40);NLINK
■ RATE OF I /I : ’ ;TAB(4Q);R0, (CMD/ha)’
■ MINIMUM SCOUR VELOCITY:■ ;TAB(40);YELMIN;’ ’ ;0NIT*(5)
■ MAXIMUM VELOCITYะ';TAB(40);VELMAX;■  -;0NIT*(5)
■ NANNING’S RODGBNESS COEEFICIENT:";TAB(40);ROUGB
■ SEHER OOTFALL NODE f :■ ;TAB(40;; HREF
■ CROWN ELEYATION OF OOTFALL NOUE :■ ;TAB(40);ELEVREF;• ’ ;0NIT*(3

12260 IF IPAGE <> NPAGE THEN GOSOB 21730: CLS: ELSE PRINT l l , ’ ’ :PRINT 11,"
12270 GOSOB 12470

12290 PRINT 51,TAB(2);LINK(1);TAB(10);NFE0H(I);TAB(18);NT0(I);
12300 PRINT f 1, TAB{28 ) 1- SPAN ( I ) ; TAB( 43 ) ;DIAM( I ) • TAB( 53 ) ; COVER( I )
12310 IF (IPAGE 0  NPAGE) AND (I NOD IPAGE ะ 0) TBEN GOSOB 21730:CLS:G0S0B 12470

12330 IF (IPAGE <> NPAGE) THEN GOSOB 21730: CLS:ELSE PRINT 51,” :PRINT I I ,"  
12340 GOSOB 12610

12360 PRINT 51,TAB(2);N0DE(I);TAB(7);PEAK1(I);TAB(12);PEAK(I);TAB(19);HA(I);TAB( 
25);DENH(1);TAB(35);DEN(I);TAB(45);NERN(I);TAB(55);NER(I);TAB(65);ELEY(I)
12370 IF (IPAGE <> NPAGE) AND (I NOD IPAGE ะ 0) THEN GOSOB 21730: CLS: GOSOB 126 
10
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12390 IF {1PAGE O «PAGE) THEN G0S0B 21730: CLS: ELSE PEINT fl,":PEINT 11 ,"  
12400 RETD8N

12420 EEN tx SUBROUTINE TO PRINT LINE BEADING »*
12470 PRINT »l,TAB(21)i " L I N E  DATA'
12480 PRINT 11,TAB 10); 'FRON';TAB(19);'TO';TAB(51);'NIN COVER-

E L12640 PRINT 11,• 1 MIN PEAK";TAB( 19);-(ha)■ ;TAB(25);•(CAF/ha)■ ;TAB{35);•(CA 
p/ha) * ;TAB(45) ; *(L/CAP)■ ; TAB{ 55) ; "(L/CAP) " ;TAB(67) ; UNni(3)
12650 PRINT II, "
12660 RETURN

12680 EEN น SUBROUTINE TO CHANGE SYSTEM CHARACTERISTICS *»
12750 ISAYE ะ 0

12770 PRINT 'THE CURRENT SYSTEN CHARACTERISTICS ARE:'

12790 PRINT-PROJECT TITLE";TAB{40); TITLED
12800 PRINT- NUMBER OF NODES: ;TAB(40);NNODE;TAB(45);- »•
12810 PRINT- NUMBER OF LINKS :• ;TAB(40);NLINK;TAB(45);' <•
12820 PRINT' RATE OF I /I :■ ;TAB(40);R0; (CMD/ha)
12830 PRINT- MINIMUM SCOOR VELOCITY: ;TAB(40);VELMIN;“ ’ ;UNIT$(5)
12840 PRINT- MAXIMUM VELOCITY:■ ;TAB(40);YELMAX;■ -;0NIT|(5)
12850 PRINT- MINIMUM COVER DEPTH (DEFAULT) : ■ ; TAB( 40) ; COVERMIN ; ” -;0Nm [3) 
12860 PRINT- MAXIMUM COVER DEPTH : * ; TAB( 40) ; COYERMAX; * -;DNm(3)
12870 PRINT- SEMER OUTFALL NODE Ï : ;TAB(40);NREF
12874 PRINT- MANNING’ROUGHNESS COEFFICIENT:: ;TA3{40); ROUGH
12880 PRINT- CROHN ELEVATION OF OUTFALL NODE• ; TAB(40);ELEYREF:* -;0Nm (3)
12890 PRINT- * UPDATED BY PROGRAM AS NEEDED. NOT USER EDITABLE.-
12900 GOSUB 21730:F.EE BOLD SCREEN

12920 PRINT-PRESS 'RETURN’ IF DEFAULT IS ACCEPTABLE, OTHERWISE ENTER NEH VALUE- 
12930 PRINT-PROJECT TITLE:■ ;TAB(40),"DEFAULT ะ - , TITLE!;

1  W W )12990 PRINT - MINIMUM SCOOR VELOCITY: ;TAB(40);‘DEFAULT ะ-;YELKIN;
13000 INPUT TEMPT



13010 IF TEMP* <> "  THEN VELMIH ะ ABS(VAL(TEHPJ))
13020 PRINT • MAXIMUM VELOCITY :■ 1TAB(40);’DEFAULT ะ, ;VELMAX;

!  m  • ฒ  m m  » m u m p .11
13050 PRINT DEFAULT MINIMUM COVER DEPTH ; TAB(40)/DEFAULT ะ■ ;COVERMIN;

13070 IF TEMPI <> ■ ■  T8EN COVERMIN ะ ABS(VAL(TEMP}))
13080 PRINT ■ MAXIMUM COYER DEPTH : ' ; TAB(40);‘DEFAULT =■ ;COVERMAX;

13100 IF TEMPI <> THEM COVERMAX ะ ABS(YAL(TEMPI))
13110 PRINT SEMER OUTFALL RODE l : ‘ ;TAB(40); DEFAULT ะ ';NREF;

! Ir w  o  • • IB I m  • BS m .  I
13131 PRINT' MANNING’ROUGHNESS COEFFICIENTTAB{40);"DEEAULT ะ ';ROUGH;

13133 IF TEMPI <> •• THEN ROUGH ะ ABS(YAL(TEMPI))
13140 PRINT' CROHN ELEVATION OF OUTFALL NODE: ;TAB(40);'DEFAULT ะ';ELEYREF;

13160 IF TEMPI 0  "  THEN ELEYREF ะ ABS(VAL(TEMPt))

13180 PRINT' OPTIONS AVAILABLE FOR UNITS*: PRINT 
13220 PRINT' FLOW IN LITERS PER SECOND (LPS)'
13230 PRINT' LENGTHS AND ELEVATIONS IN METERS (M)'
13240 PRINT' DIAMETERS IN CENTIMETERS (CM)'SSL
13340 GOSUB 16560: REM ASSIGN UNIT!))
13350 PRINT:PRINT'SYSTEM CHANGES COMPLETE.'
13360 GOSUB 21730: REM SCREEN HOLD 
13370 RETURN

13390 REM t t  SUBROUTINE TO ADD NODES tt  
13440 ISAYE ะ 0

13460 PRINT' THERE ARE CURRENTLY ■ ; NNODE; 'NODES IN THE NETKORF *
13470 IF NNODE +1>M»0DE THEN PRINT MAXIMUM NUMBER OF NODES HAVE BEEN ENTERED.':G

13480 PRINT'ENTER ๚ ’ FOR NODE NUMBER TO RETURN TO MAIN MENU'I t13545 INPUT ■ HASTE AT T ะ Te [LITERS PER CAPITA PER DAY ] -;HERM(NNODE)
13546 INPUT ■ HASTE AT T ะ Ts [LITERS PER CAPITA PER DAY ] ■ ;HiB(KHODE)
13550 PRINT' ENTER ELEVATION OF NODE ;0N1T$(3);': ;
13560 INPUT ELEV(NNODE)
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13570 GOTO 13470 
13580 RETURN

13600 REN t i  SUBROUTINE TO DELETE NODES t i  
13650 ISAYE ะ 0

13670 REINVENTER T  FOR NODE NUMBER TO RETURN TO NAIN MENU'ะPRINT 
13680 INPUT 'ENTER TEE NUMBER OF TEE NODE TO BE DELETED'; NDi
13690 IF ND$:'N' OR แ พ :V  TEEN GOTO 13880 
13700 ND ะ ABS(YAL(ND$j)

13720 IF DNNODE TEEN PRINT :PRINT'NODE NUNBER ENTERED NOT IN LIST PLEASE REENTER

13730 IF NODE (I)OND TEEN I=W:GOTO 13720 
13740 PRINT'NODE f;N D ; BAS TEE FOLLONING DATA:'
13750 PRINT' AREA (ha) ■ ;B A (I)
13751 PRINT' MIN FACTOR ะ ';PEAE1(D
13752 PRINT' PEAR FACTOR ะ ;PEAK(I)
13753 PRINT' POP.AT T ะ Te [ BEGIN TINE ] (CAPITA/ba) 'iDENN(I)
13754 PRINT' POP.AT T ะ T i [ END OF TINE ] (CAPITA/ha) ;DEN(I)
13755 PRINT' HASTE AT T ะ Te [LITERS PER CAPITA PER DAY i  ';HERN(D
13756 PRINT' HASTE AT T ะ T» [LITERS PER CAPITA PER DAY i ';HER(I)
13760 PRINT' ELEY ';U N IT T (3 );' ะ ;ELEV(I)
13770 INPUT 'IS  TBIS THE NODE TO BE DELETED (Y/N)';ANS*
13780 IF A N S IO T  AND AN S fO 'y ' TEEN GOTO 13670

13809 PEAK1(บิ) ะ PEAKKJ+l)
13810 PEAR(J) -  PEAK(J+l)
13811 DENN(J) ะ DENM(J+l)
13812 DEN(J) ะ DEN(J+l)
13813 HERN(J) ะ HERH(J+1)
13814 HER(j) ะ HERiJ+1)
13815 C(J) ะ C(J+1)
13820 ELEY(J) -- ELEY(j4 l)
13830 NEXT J
13840 NNODE ะ NNODE-1
13850 PRINT'NODE BAS BEEN DELETED'

13870 GOTO 13670 
13880 RETURN

13900 REN น  SUBROUTINE TO CHANGE NODE DATA i t  
13950 ISAVE ะ 0

13970 PRINT'ENTER T  FOR NODE NUNBER TO RETURN TO NAIN MENU" ะPRINT 
13980 INPUT 'ENTER TEE NUNBER OF TBE NODE TO CHANGE’ ; ND$
13990 IF NDV'N' OR แ พ ะ V  TEEN GOTO 14210 
14000 ND ะ ABS(YAL(ND$))

14020 IF DNNODE TEEN PRINT :PRINT'NODE NUNBER ENTERED NOT IN LIST. PLEASE REENT 
ER"ะ GOTO 13970



14030 IF N0DE(I)<>ND THEN 1=1 + 1 :G0T0 14020 
14040 PRINT-NODE f ■;HD,'BAS THE F0LL0NING DATA : '
14050 PRINT- AREA (ha) ■1TAB(20);BA(I)
14051 PRINT - NIN FACTOR ะ •;PEAE1(I)
14052 PRINT ■ PEAK FACTOR : ; P E A K ( I )
14055 PRINT ■ POP.AT T ะ Te [ BEGIN TINE ) (CAPITA/ha) -;DENH(I)
14056 PRINT • POP.AT T ะ T i [ END OF TIME ) (CAPITA/ba) ■; DEN(1)
14057 PRINT • NASTE AT T ะ Te [LITERS PER CAPITA PER DAY i -;HERM(I)
14058 PRINT - NASTE AT T ะ T l [LITERS PER CAPITA PER DAY ] -;HER(I)
14060 PRINT- ELEY - ;U N m (3 ) ;-  ะ ■ ;TAB(2 0 );ELEV(I)
14070 INPDT ’ IS THIS TEE NODE TO BE CHANGED (Y/N)-;ANSi 
14080 IF ANSIO'Y" AND A N S jo y  THEN GOTO 13970
14090 PRINT-PRESS 'RETURN1 IF DEFAULT IS ACCEPTABLE, OTHERNISE ENTER NEN VALUE- 
14100 PRINT-NODE F‘ ;TAB(20); DEFAULT ะ ;ND;

14120 IF TEMPJO" THEN NODE(I) ะ ABS(YAL(TEMPI))
14130 PRINT- AREA (ha) TAB{2 0 ) ;-DEFAULT ะ - ;B A (I) ;

: m  BMI = ii,™
14141 PRINT- MIN FACTOR -;TAB(20); DEFAULT ะ -)PEAKl(I);

M l •• พ  m  Ï TO
14144 PRINT- PEAK FACTOR - ; TAB(20); "DEFAULT ะ -;PEAK(I);

14151 PRINT- POP.AT T ะ Te ;TAB(2Q); DEFAULT ะ -;DENM(I);

i l  1 1 1 -  ทุทุ ท ุ๊น ุ่ พ » ,
14154 PRINT- POP.AT T ะ T» ; TAB{20 )•“DEFAULT ะ -;DEN(I);

1  m o -  i f  m ai l i a w  ,
14157 PRINT- HASTE AT T ะ Te - ; TAB(20); "DEFAULT ะ -;HERM(I);

รู่ § ^ ™ ™ ท ฺพ ๊? ร ิ. .
14160 PRINT- HASTE AT T ะ T» : ; TAB(2 0 );"DEFAULT ะ -;HER(I);

ii 1  IM m il « พ "
14178 PRINT- ELEY ■;UHIT$( 3 ) ;TAB{2 0 );“DEFAULT ะ -;ELEY(I);

ร ู่ โ » ; !  I» ท ู ๊ ไ  « i
14190 PRINT-NODE CHANGE COMPLETE":PEIKT 
14200 GOTO 13970 
14210 RETURN

142ง0 REM «  SUBROUTINE TO ADD LINKS ท 
14290 ISAYE ะ 0

14310 PRINT-THREE ARE CURRENTLY";KLIEK;“ LINK IN THE NETWORK -
14320 IF NLINK+DHLINK THEN PRINT "MAXIMUM NUMBER OF LINKS BAYE BEEN ENTERED.-

14330 PRINT-ENTER ๚’ FOR LINK NUMBER AFTER LAST LINK HAS BEEN ENTERED.-
14340 PRINT
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14350 1NP0T 'ENTER LINE NOHBER:';LN}1 4360 IE LNl-T OR LN$: I THEN GOTO 14480 14370 HLINR-HLINR+1 14380 LIHK(HLIHK)-VAL(LHt )1 4390 INPUT • ENTER FROM NODE:* 1NFROM(NLINK)14400 INPUT ' ENTER TO NODE:•;NTO(NLINR)14410 PRINT' ENTER LENGTH OF LINE •;UNITt(2 INPUT SPAN(NLINE)14420 PRINT' ENTER DIAMETER OF LINE ';0NIT}(4);':';:INPUT DIAH(NLINK)
14440 PRINT'" ENTER MINIMUH COVER DEPTH (DEFAULT̂*; COVERMIN; : INPUT COYER} 14450 IF COYER}=‘“ THEN COVER(NLINR)=COYERMIN ELSE C0VER(NL1NE):VAL(C0VER})14460 PRINT 14470 GOTO 14320 14480 RETORN
14500 REN M SUBROUTINE TO DELETED LINES **14560 ISAYE ะ 0
14580 PRINT'ENTER T  TO RETURN TO NAIN MENU":PRINT 14590 INPUT 'ENTER THE NONBER OF TBE LINE TO BE DELETED';LN}14600 IF LN}:'N OR LN}:'i' THEN GOTO 14830 14610 LN ะ ABS(VAL(LN}))
14630 IF DNLINK THEN PRINT ะPRINT 'LINE'iLN;' NOT IN LIST. PLEASE REENTER':GOTO
14640 IF LINMDOLN THEN I=I+1:G0T0 14630 14650 PRINT-LINE »';LN;'HAS THE FOLLONING DATA:'14660 PRINT' FROM NODE ะ - ;TAB(34};NEROM(I}14670 PRINT' TO NODE ะ - ;TAB{34);NTO(I)14680 PRINT' LENGTH*;UNIT${2);■  ะ - ;TAB(34); SPAN(I)14690 PRINT' DIAHETER';0NIT}(4);' ะ -;TAB(34);DIAM(I)14700 PRINT' MINIMUM COYER DEPTH ะ - ;TAB(34);COVER(I)14710 INPDT 'IS THIS TBE LINE TO BE DELETED (Y/N)';ANS}14720 IF ANS}OT AND ANS}oy THEN PRINT 'GOTO 14580 14730 FOR J-I TO NLINE-1 14740 LINR(J) ะ LINK(J+l)14750 SPAN(J) ะ SPAN(J+l)14760 DIAH(J) ='DIAM(J+1)14770 NFROH(J) ะ NFR0K(J+1)14760 NTO(J) ะ NTO(J+1)14790 COVER!J) ะ C0YEF.(J+1)14800 NEXT J 14810 NLINE ะ NLINE-1 14620 GOTO 14580 14830 RETORN
14850 EEM «  SUBROUTINE TO CHANGE LINE DATA «14910 ISAYE ะ 0
14930 PRINT'ENTER *M* FOR TBE LINE 4 TO RETURN TO NAIN MENU*-.PRINT 14940 INPUT 'ENTER TBE NUMBER OF THE LINE TO BE CHANGED';LN}14950 IF LNyir OR LN}=V THEN GOTO 15290
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14960 LH ะ ABS(YAL(LN$))
14980 IF DNLINK TBEH PRINT ะ PRINT'LINK*;LN;■ HOT IN LIST. PLEASE REENTER-: GOTO
14990 IF LINK(I)oLN THEN 1=1 + 1 :GOTO 14980 15000 PRINT-LINE f;LN; HAS THE FOLLOWING DATA:- 15010 PRINT’ FROM NODE ะ - ;TAB(37);NFROM(I)15020 PRINT’ TO NODE ะ - ;TAB(37);NTO(I)15030 PRINT’ LENGTH’;DNIT${ 2) ; - ะ ; TAB( 37 ) ; SPAN ■'I )15040 PRINT’ DIAMETER-;UNIT$(4);■  ะ - ;TAB(37); DIAM(I)15050 PRINT’ MINIMUM COVER DEPTH ะ - ; TAB{37);COVER(I)15060 INPDT ’IS THIS THE LINK TO BE CHANGED (Y/N)’;ANSt15070 IF ANSioT AND ANSloy THEN PRINT 'GOTO 1493015080 PRINT-PRESS 'RETURN’ IF DEFAULT IS ACCEPTABLE, OTHERWISE ENTER NEW VALUE*15090 PRINT'LINK I";TAB(30); DEFAULT ะ ;LN;
1  I |p- m พ = •ร!!พ»»'15120 PRINT'™ NODE";TAB(30),"DEFAULT ะ-;NFRON(I);
15140 IF TEMPJO’’ THEN NFROH(I) ะ ABS(VAL(TEMP$))15150 PRINT’TO NODE’;TAB(30);'DEFAULT ะ’;NTO(I);
15170 IF TEMPiO’’ THEN HTO(I) ะ ABS(YAL{TEMP$))15180 PRINT-LENGTH - ; UNIT$(2),TAB(30); DEFAULT ะ’;รPAN(l);
15200 IF TEHPÎO" THEN SPAN(I) ะ ABS(VAL(TEMP$))15210 PRINT-DIAMETER -;UNIT$(4);TAB(30);’DEFAULT ะ-;DIAM(I);
15230 IF TEHPIO” THEN DIAM(I) ะ ABS(YAL(TEMP*))15240 PRINT’MINIMUM COVER DEPTH";TAB(30).DEFAULT ะ’;COVER)I);
15260 IF TEMP$<>-- THEN COYER)I) ะ ABS(VAL(TEMP$))15270 PRINT’LINK CHANGE COMPLETE’:PRINT 15280 GOTO 14930 15290 RETURN
15310 REM «  SUBROUTINE TO PERFORM SEWER DESIGN t t

! ;15500 FLAT ะ .0008
15520 IF NLIHK ะ NNODE-1 TEEN GOTO 1566015530 PRINT-NETWORK IS NOT BRANCHED.-15540 PRINT-NUMBER OF LINKS MUST EQUAL NUMBER OF NODES - r15550 GOSUB 21730
15660 COLOR 31,0:PRIHT TAB(25);’DOMESTIC SEWERS SYSTEM WORKING':COLOR 7,0:PRINT 
! H i 1ร ]๊  I ç »  !1730:GOTO 1™

= 1  »  111” 1 1 1 »15740 GOSUB 17870: REM FIND m  i. MIN SLOPES
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15750 IF IERROR ะ 1 THEN GOSOB 21730: GOTO 15790
15760 GOSOB 18300: REM SET PIPE SLOPES
15770 GOSOB 19400: REM FIND VELOCITIES AND MATER DEPTHS
15780 GOSOB 19700: REM CHECK MAXIMUM COVER DEPTH AND OUTFALL ELEVAT ICI-'
15790 GOSOB 19820: REM REASSIGN ORIGINAL l’0!E SUPERS
15800 GOSOB 20060: REN LIST [■ ' 4
15810 FOR Iะ! TO NLINi:
15830 NEXT I
15840 RETURN
5360 REN *• **’580L'T:SF TO SAVE DAT: ■
■ -80 CLS

.*9S0 INPUT -piiTEP NAME O’ : ’'E TO F.:" 
15965 DFt - .ะพ'
1 «107A .''ะ-โน ' r . r j

ค่ Ç,t7]E ; ; ร':
• ' • ร 0 PRINT î F :  
y  •ะ;;!r  î ’. พํ iiij : N4!"'; : ะ::. F.F. ; ?.0: HEEF

AF!

16040 PRINT 11,LINK(I);NFR0H(I);NT0(I);SPAN(I);D1AH(I);C0VER(I)
16050 NEXT I
16070 PRINT~I1,N0DE(I);HA(I);DENH(I);DEN(I);NEEH(1);HER(I);C(I);ELEV(I);PEAK1(I)
i l ,
16090 CLOSE
16110 PRINT'DATA NOW SAVED IN FILE:*;DF$
16120 GOSOB 21730: REM SCREEN HOLD 
16130 RETURN
16150 REH »  SUBROUTINE TO START A NEW RUN «
16210 IF ISAVE ะ 0 THEN GOSOB 16380 
16220 RON 
16230 REH
6 40 rEh m SUBROUTINE TO END PROGRAM **

16300 IF ISAVE ะ 0 THEN GOSOB 16380 
16310 CHAIN "SELECT!-
16330 REM »  SUBROUTINE TO TEST FOR DATA SAVE t t  
16380 INPOT "SAVE CORRENT DATA TO DISK (Y/N)';ANS$
16390 IF ANS$0“N" AND ANSÎOV TEEN GOSOB 15950 
16400 RETURN
16420 REM ** SUBROUTINE TO SET UNIT NAMES **
16560 ON 1DNITS GOTO 16660 
16660 COEF(l) ะ .01 
16670 COEF{2) ะ 80!
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16680 COEF(3) ะ 4343.06 
16690 ONITim ะ (LPS)*
16700 0HITt(2) ะ '(H)
16710 UNIT$(3) ะ '(H)'
16720 ONITIH) ะ '(CH)'
16730 DNITJ(5) ะ *(MPS)*
16740 GOTO 16830 
16830 m il) ะ I f f  
16840 FK$(2) ะ ' l l . l i r  
16850 FM$(3) ะ ’Ml.U"
16860 FH*(4) ะ 'M ir  
16870 FH*(5) : "II.IJ'
16880 m i )  ะ 'MH. Il'
16890 RETURN
16910 REM »  SüËËoütÏËË to ËËnOhËËr nodes and LINKS t t

แ น  ™
1 1 ;  น™
17010 IF KFROH ะ 1 THEN GOTO 17060
17020 IF HFEOH(I) O NODE(J) THEN GOTO 17060
17030 NFROH(I) ะ J
17040 KFEOH ะ 1
17050 GOTO 17100
17060 IF KTO ะ 1 THEN GOTO 17100 
17070 IF NTO(I) O NODE(J) TIEN GOTO 17100 
17080 HTO(I) ะ J 
17090 KTO ะ,1
17110 IF KTO ะ 1 AND KFEOH ะ 1 THEN GOTO 17150
17120 IF KFEOH 01 THEN FEINT 'NODE'iNFEOH(I);' NOT IN 'FROM NODE r  LIST*
17130 IF KTO O 1 THEN PRINT "NODE";NTO(I),■  NOT IN 'TO NODE r  LIST*
17140 IERROR ะ 1

17170 PRINT'PLEASE CHECK TO AND FROH NODE NUMBERS AND REFERENCE NODE NUMBER.' 
17180 PEINT'THEY HAY HAVE BEEN CHANGED INCORRECTLY BECAUSE OF THIS ERROR.' 
17190 GOSDB 21730: REM SCREEN HOLD 
17200 GOTO 17330 
17210 KNODE ะ 0
17230 IFk(KNODE=0) AND (NODE(I) ะ NREF) THEN NREF ะ I:KNODE ะ 1
17250 IF RHODES THEN GOTO 17320
17260 PRINT'REFERENCE NODE »';NREF;‘1S NOT IN 'NODE r  LIST*
17270 PRINT'PLEASE CHECK TO AND FROH NODE NUMBERS AND REFERENCE NODE NUMBER.' 
17280 PRINT'THEY MAY HAVE BEEN CHANGED INCORRECTLY BECAUSE OF TEIS ERROR.' 1
1  ร น . :  «  SCREEN B „
17310 GOTO 17330
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17320 PRINT 
17330 RETURN

17350 REN »* SUBROUTINE TO ASSIGN INITIAL FLOHS *»
17400 EOR 1=1 TO NNODE

17420 CUHDEH(I) ะ '(BA(l)*DEN(l)tHER(I)*PEAR(I)/86400!) 4 (BAd)*RO/86.4)
17425 CUNDEHN(I) ะ (BA(I)*DEHM(I)*MERM{I)*PEAK1{11/86400!) 4 (BAd)*RO/86.4)

17450 FLOH(I) ะ 0 
17455 FLOHM(I) ะ 0

17470 REN FIND DEGREE OF ALL NODES

! I  1 1 1 »  = น ิ 1m w
17500 NDEGREE(NTOdj) ะ NDEGREE(NT0(I))*1 
17510 NEXT I 
17520 REM SET FL0NS

17540 IF (NDEGREE(NFRONd)) <>1) OR (NDEGREE(NTOd)) ะ 0) TEEN GOTO 17600 
17550 FLOH(I) ะ CUHDEN(NFROHd))
17555 FLOWN d )  ะ CUNDENN(NFRONd))
17560 CDNDEH(NTOd)) ะ CONDEN(NTOd)) 4 CUMDEN(NFRONd))
17565 CUMDEMN(NTQd)) ะ CUNDEMN(NTOd)) 4 CUNDENN(NFRONd))

I I I  ร ! ! ,!
17600 IF (NDEGREE(NTOd)) <> 1) OR (NDEGREE(NFRONd)) ะ 0) TBEN GOTO 17650 
17610 FLOH(I) ะ -CUHDEN(NTOd))
17615 FLOWH(I) ะ -CUHDENH(NTOd))
17620 CONDEN(NFRONd)) ะ CUNDEN(NTOd)) 4 CDMDEN(NFRONd))
17625 CUHDEMM(NFRON(I)) ะ CUNDEMN(NTOd)) 4 CUNDENN(NFRONd))
17630 NDEGREE(NTOdi) ะ 0
17640 NDEGBEE(RFRONd)) ะ NDEGREE(NFR0N(I))-1

W L 117670 FOR 1=1 TO NNODE 
17680 NSUM ะ NSUN4NDEGREE(I)
17690 NEXT I
17700 IF NSUH > 0 TBEN GOTO 17530
17710 I ERROR ะ 0
17720 FOR 1=1 TO NLINK
17730 IF FLOH(I) >0! TBEN GOTO 17770
17735 IF FLONM(I) >0! TBEN GOTO 17770
17740 PRINT'TBE CALCULATED FLON IN LINR';LINE(I);dS NEGATIVE.;
17750 PRINT'PLEASE CBECR TBAT TBE FROM AND TO NODES ARE ASSIGNED CORRECTLY. • 
17760 I ERROR ะ 1

17780 PRINT' FLOWS DETERMINED.'
17790 RETURN
17800 REM ........................ ................................. ..................... ........... .........................
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17810 REM ** SUBROUTINE TO FIND MIN AND MAX ALLONABLE SLOPES **

1 1 :! p E , / , E , i n ,
17900 FOR Ed TO «DIGIT
17910 FOR 1=1 TO 10
17920 TEMP ะ THETAtl1*10!*(1-K))
17930 IF (TEMP-SIN(TEMP)) > CONST THEN GOTO 17950

I  ร  IS*F-I10! IHII
17970 IF THETA >FDLLTBETA THEN THETA ะ FOLLTHETA
17980 SLOPEHIN(J) ะ (COEF(3)*RODGB*FLONH(J)*THETA‘ (2!/3!)/(DIAH(J)*(8!/3!)*(THET

I ' W S S  m  ร , ™ ,  1, ■ FLAT 

18010 I ERROR ะ 0

111=..
18160 IF SLOFEMAX(J) < FLAT TBEN SLOPEMAX(J) ะ FLAT

18180 PRINT- MINIMUM AND MAXIMUM ALLONABLE SLOPES FOUND.•
18190 RETURN

18210 REN Ï»"sÛËËÔÜtÏnË to assign pipe SLOPES AND ELEVATIONS «

18310 GROUNDSLOPE(I) ะ (ELEV(NFROM(I) ) -ELEV{NTO( I) ) ) /SPAN(I )

E18390 NDEGREE(NTOdi) - NDEGREE(NTO(I))+l 
18400 NEXT I

18420 IF NDEGREE(NFROHd)) ะ 1 TBEN CUMDEPTH{NFROM(I)) ะ ELEV(NFRON(I))-COVER(I)

18020 FOR J=1 TO NLINE

18040 CONST ะ COEF(2)*FLON(J)/(YELNAX*DIAH(J)*2)
18050 FOR K=1 TO NDIGIT
18060 FOR 1=1 TO 10
18070 TENP ะ TEETA+(1*10 ! *(1-K))
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18450 IFNDEGREE(KFROM(I)) O 1 THEN GOTO 18820 
18460 IF GROONDSLOPE(I) ) SLOPEMIH(I) THEN GOTO 18520
18465 IF SLOPEMIH(I) < SLOPEMAX(I) THEN GOTO 18470
18466 PIPESLOPE(l) r SLOPEMAX(I)
18467 GOTO 18480
18470 PIPESLOPE(I) ะ SLOPEHÏN(I)
18480 TENPCROHN ะ ELEY(NFRON(I))-COYER(I)
18490 IF TENPCROHN < COHDEPTH(NFROH(l)j THEN OPCROHN(I) ะ TEMPCROMH ELSE OPCRONN

1 ^ ? ร , ^ » , . ^ ,
18520 IF GROONDSLOPE(I) < SLOPEMAX(I) THEN GOTO 18700 
18530 TEMPDOHK ะ ELEY(NTO(I))-COYER(I)
18540 TEMPDP ะ TEMPDOHN+SPAH{I )*SLOPEMAX(I)
18550 IF TENPOP >CUMDEPTB(HFROH(I}) THEN GOTO 18600 
18560 PIPESLOPE(I) ะ SLOPEHAX(I)
18570 OPCRONN!I) ะ TEMPOP 
18580 DOHNCROHN(I) ะ TEHPDOHN

18600 TEMPSLOPE ะ (COKDEPTH(NERON!1î ) - (ELEY(NTO(1))-COYER!I) ) ) /SPAN( I)
18610 IF TEMPSLOPE > SLOPEHAX(I) THEN GOTO 18660
18620 IF TEMPSLOPE > SLOPENIN(I) TEEN PIPESLOPE(I) ะ TENPSLOPE ELSE PIPESLOPE(I) 

18650 GOTO 18790
18660 PIPESLOPE(I) ะ SLOPEMAX(I)
18670 DOHNCROHN!I) ะ ELEV(HTO(I) )-COYER(I)
18680 DPCROHNU : DOHNCROHN(I)4SPAN(I ) ipiPESLOPE!I)

18700 IF CDNDEPTB(NFRONiD) < (ELEV(HFROM(I) ) -COVER{I)) THEN GOTO 18750! P = [ I
18750 TENPSLOPE ะ (CUMDEPTH(NFROM(I))-{ELEV(HTO( I))-COVER!I}))/SPAM{I)
18760 IF TENPSLOPE > SLOPEHIN(I) TEEN PIPESLOPE(I) ะ TENPSLOPE ELSE PIPESLOPE(I)

18770 DPCROHN(I) ะ CUMDEPTB(HFROM(I))
18780 DOHNCROHN!I) ะ DPCROWN(I )-SPAH{I )»PIPESLOPE(I)
18790 IF DOHNCROHN!I) < CUMDEPTB(ETO(I)) THEN CUMDEPTB(KTO(I)) ะ DOHNCROHN!I) 
18800 NDEGKEE(NTO(I)j ะ NDEGREE(NT0(I))-1 
18810 NDEGREE(NFRON(I)) ะ 0I
18850 NSOH ะ HSUM+HDEGREE! I )

18870 IF NSDN > 0 TEEN GOTO 18440 
18880 OOTCROHN ะ CUMDEPTB(BREF)
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ijjjj ฬ ๊« « « « « 1Ip
19040 BOTTOM ะ DOHNIHYERTd)

19060 IF (HTO(I) ะ NTO(J)) AND (DONNINYERT(J) > TOP) THEN TOP ะ DDHNINYERT(J) 
19070 IF (HTO(I) ะ NFROM(J)) AND (OPINYERT(J) ( BOTTOM) THEN BOTTOM ะ OPINYERTfJ

19090 DROP(NTOd)) ะ TOP - BOTTOM
19100 XNODE(NTO(ij) -- ELEV(NTO(I))-BOTTOM
19110 IF NDEGREE(NTOd)) <> 1 THEN GOTO 19140

ร i
19140 IF NDEGREEjNFROM(I)) 0  1 TBEN GOTO 19170

I l  | | ™ u î r  ̂ Lv(
19180 SLENGTB ะ 0!
19190 SDEPTB ะ 0!
19200 SAREA ะ 0!
19210 SDIAM ะ 0!
19220 FOR 1-1 TO NLINE 
19230 SLENGTB ะ SLENGTB+SPAN(I)
19240 XDEPTB ะ . 5*(XDP(I)+XDOHN(I))
19250 SDEPTB ะ SDEPTB+XDEPTB*SPAN(I)
19260 SAREA ะ SAREA4XDEPTE»SPAN(I)»DIAM(1)»C0EF(1)
19270 SDIAM ะ SDIAM+DIAM(I)*SPAN(I)

19290 AYGDEPTB ะ SDEPTB/SLENGTB
19300 AYGAREA ะ SAREA/SLENGTB
19310 AVGDIAM ะ SDIAM/SLENGTB
19320 PRINT” PIPE SLOPES AND ELEYATIONS FODND. ■
19330 RETURN

19350 REM Ü'SOBROOTINE TO FIND MATER DEPTHS AND VELOCITIES it
19410 const' :  COEF(3)*ROOGB*FLOH(J)/(DIAM(J)a(8!/3!)*SQR(PIPESLOPE(J)))
19420 TBETA ะ 0!
19430 FOR K=1 TO NDIGIT



19440 FOR 1=1 TO 10
19450 TEMP ะ THKTA+( 1110! *(1-K ))
19460 COMPAR ะ (TEMP-SIH(TEMP)r(5 i / 3 ! ) / ( TEMP*(2 !/3 !))
19470 IF COMPAR > CONST THEN GOTO 19490

!
19500 NEXT K 
19510 ANGLE(J) ะ THETA 
19520 NEXT J 
19530 FOR 1ะ1 TO NLINK
19540 VELOCITY) I)-COEF(2)tFLOH(I)/(DIAH(ir2<(ANGLE( I )-SIN(ANGLE(I))))
19545 DEPTH)I) ะ (l!-COS(ANGLE(I)/2!))*DIAM(I)/2!
19550 NEXT I

19552 const' :  COEF(3)*ROOGB*FLOHH(J)/(DIAM(Jr(8!/3!)»SQR(PIPESLOPE(J)))
19553 THETA :  0!
19554 FOR K=1 TO NDIGIT
19555 FOR 1:1 TO 10
19556 TEMP ะ TBETA+(I*10r{ 1-K))
19557 COMPAR ะ ( TEMP-SIN(TEMP) r {5 ! /3 ! ) / ( TEMP*(2 ! /3 !) )
19558 IF COMPAR > CONST TEEN GOTO 19560is |i is รฺ i ™
19565 YELOCITYM( I ) =COEF(2 )*JLOHM( I ) / ( DIAM( I )*2 *(ANGLE{ I ) -SIN(ANGLE{ I ) ) ) )
19566 DEPTHH(I) ะ (1 ! -COS(ANGLE( I ) / 2 i ) ) *DIAM{ I ) /2 !
19569 PIPESLOPE(I) ะ PIPESLOPE(I)*100!
19570 REM ท SLOPEMAX( ) 1SLOPEMINI) 1 SPAN() t t  
19580 SLOPEMIN)I) ะ SLOPEMIH(I)*100!
19590 SLOPEMAX)I) ะ SLOPEMAX(I)tlOO!
19600 GROONDSLOPE(I) ะ GROONDSLOPE)I)*100!

19620 PRINT" VELOCITIES AND DEPTHS OF FLOW FODND.■
19630 RETORN

19650 REM tt SOBROOTINE to check max coyer CONSTRAINT **
19700 FOR 1=1 TO NLINK 
19710 IMAX(I):0 
19715 H I I ( l j= 0

19720 IF ( ( ELEY(NFROH! I ) ) -OPCROSH! I )) > COYERMAX) OR )(ELEY(NTO(I))-DONNCROMN(I) 
) > COYERMAX) THEN IMAX(I) ะ 1
19725 IF YELOCITYM(I) < YELMIN TEEN IMIN(I) ะ 1
19726 IF SLOPEMIN)I) > SLOPEMAX)I) THEN A) I)  ะ 1

19740 PRINT" MAXIMOM COVER DEPTHS CHECKED.■
19750 RETORN

19770 REM tt SOBROOTÏNE to reassign ORIGINAL NODE AND LINK NUMBERS tt



19820 FOR 1=1 TO NLINF 
19830 NTO(I) ะ HODE(HTOd)) 
19840 m  i )  ะ NODE(NFROM(I))

เ ร ่ ะ  :  « , » ,
19870 PRINT 
19880 RETORN
19890 REM - .............................
19900 REN tt SOBROOTINE TO PRINT RESOLTS tt

OPEN -SORB:' FOR OÜTPOT AS (1

20090 GOSOB 20470 
20100 CLOSE

20120 INPOT "HODLD YOO LIRE TO REVIEW RESOLTS AGAIN (Y/N)';ANS*
20130 IF ANSI ะ , ! -  OR ANS* ะY  THEN GOTO 20060
20140 INPOT 1 0  YOO WANT A HARDCOPY OF TBE DATA (Y/N)-;ANS*
20180 IF ANSI 0  T  AND ANS* O Y  THEN GOTO 20200 
20160 OPEN -LPT1:- FOR OOTPOT AS *1 
20170 IPAGE ะ NPAGE 
20180 GOSOB 20470

20200 INPOT 1 0  YOü'WANT a disk copy OF TBE DATA (Y/N)';ANS*
20210 IF ANS* 0  T  AND ANS* O Y  TBEN GOTO 20270 
20220 GOSOB 22000 
20270 RETORN

20290 REM tt SOBROOTINE TO PRINT ODT RESAOLTS DATA «
20470 IF (IPAGE <> NPAGE) TBEN CLS
20480 IONITS=2:PRINT *1, PROJECT TITLE:■;TAB(17);TITLED

20500 PRINT 1 1 /  NUMBER OF NODES:■;TAB(40);NNODE
20510 PRINT 1 1 /  NUMBER OF LINES:- • TAB(40);NLINK
20530 PRINT ท :  MINIMUM SCOOR VELOCITY:*• TAB(40);VELMIN;■ -;UNIT$(5)
20540 PRINT 1 1 /  MAXIMUM VELOCITY:■;TAB(40);VELMAX;- •;0N ITî(5)
20550 PRINT ท :  MAXIMUH COVER DEPTH : ’ ; TAB ( 40 ) ; COYEEMAX ; ■ ‘ ;0NIT*(3)
20560 PRINT 1 1 /  SEWER OOTFALL NODE f  : * ; TAB( 40) ; NREE
20570 PRINT 1 1 /  CROWN ELEVATION OF OOTFALL NODE :■; TAB(40 );ELEVREE;■ • ;0NIT*(3)

20590 PRINT ท , "TOTAL SYSTEM LENGTHTAB(40);SLENGTB 
20500 PRINT I I ,  AVERAGE WEIGHTED DIAMETER:■;TAB(4 0);AVGDIAM 
20610 PRINT HI, AVERAGE WEIGHTED EXCAVATION DEPTH : " ; TAB(40);AVGDEPTB 
20620 PRINT II/AVERAGE WEIGHTED EXCAVATION AREA:" ; TAB(40);AYGAREA

20640 IF OUTCROWN < ELEVREE THEN PRINT II/WARNING : ELEVATION OF LAST PIPE IS L 
ONER THAN CROWN OF OOTFALL NODE/
20650 IF IPAGE <> NPAGE THEN GOSOB 21730:CLS:ELSE PRINT *1 ,":PR IN T I I , "
20660 GOSOB 21160
20670 FOR 1=1 TO NLINK
20680 IF INAX(I) ะ 1 TEEN PRINT f l / * ’ ;
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20685 IF IN IN(I) ะ 1 THEN PRINT 11, TAB(2 ) ; ;
20686 IF AID  ะ ! TEEN PRINT l l ,T A B ( 3 ) ;T ;
20690 PRINT I I , TAB( 4 ) ; USING FH*(1);LINK(I);
20700 PRINT I I , TAB(9 ); USING FM|(1 );RFBOM(I) ;
20710 PRINT II,TA B (14);USING FM|(1 );NT0(I);
20720 PRINT I I , TAB(17); USING FHJ(2);FL0H(i)».001;
20730 PRINT I I , TAB(23)•USING F N li2 );FLONM{I)» .001 ;
20740 PRINT II,TAB{30);USING m il) ;D IA M ( I ) I  
20750 PRINT II,TAB{34);USING FM|(5 ) ;SL0PEMAX(I);
20760 PRINT 11. TAB( 40); USING FH*(5);SL0PEHIN(I);
20765 PRINT II,TAB(46);USING FK*(5);GR0DNDSL0PE(I);
20770 PRINT II,TAB(52)'USING FH*(5);PIPESL0PE(I);
20775 PRINT I I , TAB( 57); USING EM|(5 )•VELOCITY!I);
20780 PRINT I I , TAB{ 62); USING FH|(5);YEL0CITYH(I);
20790 PRINT 11, TAB(67); USING FM|(3)'DEPTH!I);
20800 PRINT 11,TAB(73),USING FN${3);DEPTBM(I)
20810 IF (IPAGE 0  HPAGE) AND ( I  HOD IPAGE -- 0) TEEN GOSOB 21730:CLS:GOSUB 21160

20830 IF (IPAGE 0  HPAGE) TEEN GOSDB 21730:CLS:ELSE PRINT ll, " :P R IN T  I I , "
20840 GOSDB 21370
20850 FOR 1=1 TO NLINE
20860 IF IMAX(I) ะ 1 TEEN PRINT 11,T ;
20870 PRINT ll,TAB(2);DSING FM$(1); LINK! I ) ;
20875 PRINT 11,TAB(8)'USING FH|(3);SPAN(I);
20880 PRINT I I , TAB! 1 5);USING FMI!3 ) ;XUP(I) +UPINVERT!I)-,
20890 PRINT I I ,  TAB(23)'USING FMI{3 )•XDONN(1)4 DOWNIN VER” ( I );
20900 PRINT I I ,  TAB!31); USING FMI!3 ) 'UPCROHN! I );
20910 PRINT I I ,  TAB!39); USING FMI!3 ) 'DOHNCROHN!I);
20920 PRINT II,TAB(46)'USING FMI!3 ) ;UPINYERT(I);
20930 PRINT 11,TAB(54);USING FH$(3);D0NNINVERT(I);
20940 PRINT I I ,  TAB!63); USING FMI!3)■XUP( I ) ;
20950 PRINT 11,TAB!7 2 );USING FM|(3)jXDOFfN!I)
20960 IF (IPAGE 0  HPAGE) AND ( I  HOD IPAGE ะ 0) TEEN GOSDB 21730:CLS'-GOSUB 21370

20980 IF (IPAGE 0  HPAGE) TEEN GOSOB 21730:CLS:ELSE PRINT ll," :P R IN T  I I , "
20990 GOSOB 21560
21000 FOR 1=1 TO NNODE
21010 PRINT 11, TAB!2); USING FH$(1);N0DE(I);
21020 PRINT »1,TAB(9);DSING FH$(5);BA(I);
21030 PRINT II,TA B !20);USING FMI!3 );ELEY(I);
21040 PRINT 11,TAB(32);USING FMI!3 )•XNODE!I);
21050 PRINT 11, TAB!52 ),USING FH|(3); DROP!I)
21060 IF (IPAGE <> HPAGE) AND ( I HOD IPAGE ะ 0) TEEN GOSDB 21730:CLS:GOSUB 21560

21080 IF (IPAGE <> HPAGE) TEEN GOSDB 21730:ELSE PRINT I1,":PR1NT I I , ”
21090 RETURN

21110 REM t *  SUBROUTINE TO PRINT LINE RESULTS BEADING Î  **
21160 PRINT II,"PROJECT T IT LE T 1T LE I



21170 PRINT f l , TA6(20) ; * L I N K  D A T  A '; TAB(50) ; ■* ะ) MAX COVER DEPTH EXCEED 

21175 PRINT I I , • - => HIM VELOCI

p i  «!■  1 o ท ๊ z

H I  !;■
21190 PRINT I I , *  LINK*;TAB(10);’ N 0 D E \
21200 PRINT »1,TAB(20);*F L 0 พ ; TAB( 30) ; 'DIAM* ; TAB( 36 ) ; ‘ ร L O P E * ;
21210 PRINT > 1, TAB( 46 ) ; ■ S L O P E * ;
21220 PRINT II,TAB(5 9 );"VELOCITY*;TAB(69);*D E P T H *
21230 PRINT #1, TAB(9) ; FROM * ; TAB(15); TO ; TAB(1 9 );"MAX*; TAB(2 5 );-MIN*; TAB(3 6 ); 'M 
AX*;TAB(42); ‘ MIN*, TAB 46) ; ‘ GROOND'; TAB( 53 ) ; "PIPE ; TAB ( 59 ) ; 'MAX'; TABi 64 ) ; ‘ MIN’ ;

21270 PRINT li,T A B (4 3 );T ;T A B (4 8 );*  X*;TAB(54);* X*;TAB(59);*(i/s)*;TAB(72);*(C

21290 PRINT I I , ”
21300 RETORN

21320 REH «  SÜBrÔÏtÏ nË to print L M  RESOUS BEADING 2 «
21370 PRINT I I ,  "PROJECT TITLE: - ; TITLED
21380 PRINT ll,TA B (20);* L I N K  D A T  A*;TAB(51);** ะ) HAX COVER DEPTH EXCEED

21400 PRINT 11’, TAB(15);*GROOND ELEV” ; TAB(31 ) ; "CROWN ELEY*;
21410 PRINT II,TA B (4 6 );"INVERT ELEV";TAB(61);"EXCAVATION DEPTH*
21420 PRINT ll,TA B (2 ), LINK ;TAB(8); "LENGTH ,TAB(15); DPSTRM*;TAB(23);'DNSTRM*; 
21430 PRINT II,TAB(31); "DPSTRM";TAB(39); "DNSTRM";TAB(46); "DPSTRM";
21440 PRINT II,TAB(5 4 );"DNSTRM";TAB(6 3 );"DPSTRM"; TAB(72), "DNSTRM"
21450 PRINT 11,* i*;TAB (10);*(M )*;TAB il7);0N IT |(3);TAB (25);*(H )*;
21460 PRINT tl,TAB(33);0N m {3);TAB(41);0N IT |(3);TAB(49);0N IT i(3);
21470 PRINT ll,TAB(55);ONIT|(3);TAB(64);DNIT$(3);TAB(73);ONIT$(3)
21480 PRINT I I , "
21490 RETORN

21510 REN ท SÜBROOtÏ nË to print node RESULTS BEADING t*
21560 PRINT II,'PROJECT TITLE: *;TITLEI 
21570 PRINT ll,T A B (1 3 );“ N O D E  D A T A *

21590 PRINT f 11 TAB(2 1 );"GRODND"; TAB(3 1 ); 'EXCAVATION*;
21600 PRINT I1,TAB(47), DIST HIGB INVERT-
21610 PRINT I I , *  NODE ;TAB(1 0 );"AREA*ะTAB(2 2 );"ELEV";
21620 PRINT 11, TAB{3 4 );"DEPTB ; TAB(49);■TO LON INVERT- 
21630 PRINT I I ,  l*;TAB (10);*(ha) ,TAB{23);0NITI(3);
21640 PRINT »1,TAB(35);0NIT$(3);TAB(54);0NIT$(3)
21650 PRINT I I , "
21660 RETORN

21680 REN tt SUBROUTINE TO BOLD SCREEN <*
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21730 LOCATE 24,1

21750 PRINT-PRESS ANY KEY TO CONTINUE’ ;

เร ่ r m m n m

22000 REN ** SUBROUTINE TO SAVE DATA TO DISE **

22020 INPUT -ENTER NANE OF DISE FILE TO BE SAVED:-;AF1i i i
22080 PRINT #1!COVERMIN1COVERMAX, YELMIH, VELMAX, SLEHGTB, AVGDIAM, AVGDEPTB,AVGAREA1

22100 PRINT Jl,LINE(I);NFRON{I);NTO(I);SPAN(I);DIAN:i);COYER(I);INAX(I);IHIN(I); 
FLON(I) ; FLONHII) ; DEPTH( I ); VELOCITY!I) VELOCITY)!!I}; PIPESLOPE)I) ; SLOPEMINlI) ; SLOP 
KMAX(I);GROUNDSLOPElI) , XDP{ I ) ; UPINVERT( I ) ; XDOHN( I j ; DOWN INVERT( I ) ; DPCROHN( I i ; DOWN

22105 PRINT ll,A(I);DEPTHH(I)
22110 NEXT I

22130 PRINT Il,NODE(I);HA(I);DENM(I);DEN(I);NERN(I);NER(I);C(I);ELEV(I);XNODE(I) 
;DR0P(I);PEAE1(I);PEAR(I)
22140 NEXT I

22170 PRINT-DATA NON SAYED IN FILE:‘ ;DF5 
22180 GOSUB 21730: REN SCREEN HOLD 
22190 RETURN



9 2

Li s t ,  i n tf ส ่วน l ม น ห ล ักของของโป รแกรม การออ กแบ บ ระบ บ ระบ าอน าฝน

พ -
10070 HPAGE ะ 30000 
10080 MLIKK ะ 120 
10090 HN0DE ะ 121

10110 DIM AHGLE(MLINK), PEAK1(MNODE), PEAK{MHODE)
10120 DIM C0EF(3),COYER(HLIHK), CDMDEM(MHODE), COMDEPTB(MNODE) 1 A(MLIHK)
10125 DIM BA(MNODE) , DEN(MNODE) , DENM(MNODE) , HER(HNODE) 1NERM(MNODE) , c (MNODE)
10126 DIM CUHDEMM(MNODE), FLOHM(MLINK), VELFDLL(MLIHK),GS(MLINK), STO(MLINK)
10127 DIM T(HLINK), IMIN(MLINK), FL(KLINR), FLO(MLINK), DEPTBM(MLINE)
10130 DIM DEPTB(NLINK),DIAN(ML1NK),D0HNCR0HN(MLINK),D0MNINYERT(MLINK)
10140 DIM DROP( MNODE), ELEY(MNODE) , FL0M( ML INK ), FM$ ( 6 ) , VEL0CITYM(MLINK)
10150 DIM GR0DNDSL0PE(MLIHR) , IMAX(MLINR) , LIHR(MLIHK), «DEGREE(MHODE)
10160 DIM NFROH(MLINK),NODE(MNODE),NTO(MLINK),PIPESLOPE(MLINK)
10170 DIM SLOPEMAX(MLINK)f SLOPEMIN(MLINK), SPAN(MLINK)
10180 DIM DHIT$(6), DPCROHH(MLIRR),DPINVERT(MLINK), VELOCITY(MLIHK)
10190 DIM XDOHN(HLINK),XNODE(MNQDE),XDP(MLINK)

10210 PRINT'SIORM SEMER MENU'
10220 PRINT
10230 PRINT- 1. INPUT DATA FROM KEYBOARD"
10240 PRINT- 2. INPUT DATA FROM DISK FILE-
10250 PRINT- 3. LIST DATA-
10260 PRINT- 4. CHANGE SYSTEM CHARACTERISTICS"
10270 PRINT- 5. ADD NODES’
10280 PRINT- 6. DELETE NODES"
10290 PRINT- 7. CBANGE NODE DATA"
10300 PRINT- 8. ADD LINKS’
10310 PRINT- 9. DELETE LINKS’
10320 PRINT- 10. CBANGE LINK DATA"
10330 PRINT- 11. DESIGN SEMERS-
10340 PRINT- 12. SAYE DATA TO DISK-
10350 PRINT- 13. START A NEM RON-
10360 PRINT- 14. END-

10380 INPOT 'ENTER HUMBER OF DESIRED ACT I ONI  ACT
10390 IF IACTd OR IACT>14 TBEN PRINT'NOT NITBIN RANGE. PLEASE REENTER-:GOTO 103

10400 ON IACT GOSOE 10690,11500,11820,12750,13440,13650,13950,14290,14560,14910,
15480,15950,16200,16290
10410 GOTO 10200

10(30 M  t i  ilM S  TRAP t i

loi» CIS: CLOSt" m r . P R M



9 3

10500 PEINT TAB(20);'WARNING !! KARNING !!"
10510 PEINT'AN ERROR BAS OCCORED m LIME ,ERL; IM THE MAIM PROGRAM."
10520 PRIHT’TBE ERROR CODE IS ■ ; ERR
10540 PRIMT'AFTER TB1S MESSAGE, YOD MILL RETORMED TO THE MENU."
10550 PRINT'SAYE YOOR DATA TO DISK IF YOO BAYE MOT ALREADY DOME so !!"
10560 GOSOB 21730 
10570 RESUME 10200
10590 REM «  SUBROUTINE to enter data from keyboard **
10690 IF ISAYE ะ0 TBEN GOSDB 16380 
10700 ISAYEV
10720 LIME INPUT "ENTER TITLE FOR PROJECT: ■ ;TITLES 
10730 PRINT" a ■
10740 PRINT" i ะ----- --------•
10755 PRINT" i ะ 14648/(t+48)A1.03 [ Rainfall intensity frequency in 100 years {
10756 PRINT" i ะ 12667/(t+45)ฯ .02 [ Rainfall intensity frequency in 50 years {
10757 PRINT" i ะ 10868/(t+42)A1.01 [ Rainfall intensity frequency in 25 years {
Bangkok ) ]"

10760 PRINT" i ะ 8418/(t+37)"1.00 [ Rainfall intensity frequency in
10770 PRINT" i ะ 6994/(t+34)“0.99 [ Rainfall intensity frequency in
10775 PRINT" i ะ 4803/(t+28)A0.97 [ Rainfall intensity frequency in
10780 INPUT • a ะ ";A:INPUT ■ b ะ ";B:INPUT ■ k ะ " ; KK
10800 PRINT" FLOK IN LITERS PER SECOND (LPS)"
10810 PRINT" LENGTBS AND ELEYATIONS IN METERS (M)"
10820 PRINT" DIAMETERS IN CENTIMETERS (CM)"
10840 INPUT "ENTER RATE OF I/I ; (CHD/ha) ";R0
10870 GOSOB 16560 : REM ASSIGN UMNO
10880 INPUT "ENTER NUMBER OF TBE OUTFALL N0DE:";NREF
10890 PRINT-ENTER TBE CROHN ELEYATION OF TBE OUTFALL NODE:";ONIT$(3);
10920 PRINT'ENTER MINIMUM SCOUR YELOCITY ALLOWABLE:■ ;DNIT$(5) ;
10940 PRINT'ENTER MAXIMUM YELOCITY ALLOWABLEะ';ONIT$(5);
10960 PRINT-ENTER DEFAULT MINIMUM COYER DEPTB";0NITS(3);
1 1 | | , ™  c.™
11000 INPUT "ENTER MANNING'S ROUGBNESS COEFFICIENT:";ROOGH
11001 INPUT "TIME OF ENTRY (MIN)";TE 
11010 CLS

10 years { 
5 years { 
2 years {
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ร ^ ■ ร / ^ , » น , » ,  m -
11040 PEIKT:PRINT‘KKTER 'H' FOR LINK I TO DISCONTINOE.■ ;TAB(65);‘ENTRY |-;M  
11050 PRINT:INPOT "ENTER LINK NUMBER :■ ;LN$
11060 IF LN* ะ T  OR LN* ะ V  THEN GOTO 11210
11080 LINK(I) ะ YAL(LN*)
11090 INPOT ENTER FROM NODE:•;NFROM(I)
11100 INPOT * ENTER TO NODE :■ ;NTO (I)
lino PRINT- ENTER LENGTH OF LINE • ;0NIT${2);■  :■  ;

ini I1t !illl 1 -̂ *mli);-:-;
11160 PRINT- ENTER MINIMOM COYER DEPTH (DEFAOLT ะ-;COVERMIN;'):";
11180 IF COYER* ะ-- THEN COYER(I) ะ COYERMIN ELSE COYER(I) ะ VAL (COYER*)
11190 IF M> MLINK THEN PRINT MAXIMUM NUMBER OF LINES ENTERED. "-.GOSUB 21730:G0T
Of ,,,1..
11210 NLINE ะ I:GOTO 11370
§  f  » » 1

11240 PRINT'BEGIN ENTERING NODE DATA"
11250 PRINT'.PRINT'ENTER T  FOR NODE I TO DISCONTINUE.■ ; TAB(50);"ENTRY *•; 1+1 
11260 PRINT:INPOT "ENTER NODE NOHBER:";NN*
11270 IF NN* ะ T  OR NN* ะ V  THEN GOTO 11360

i s  1  .ฯ r  % 1 ■ พ 1
11305 PEAK1 (I)-0 : PEAK(I)=0 : DENM{I)-0 : DEN(I)=0 : KERH{I)=0 : MER(I)=0 
11310 INPUT - RONOFF COEFFICIENT ะ -;C(I)
11320 PRINT- ENTER GROOND ELEYATION OF NODE ■ ; 0NIT*(3);-;-;
11340 IF l+DHNODE THEN PRINT "MAXIMUM NUMBER OF NODES ENTERED. ":GOSUB 21730:G0T

11365 GOTO 11220 
11370 RETURN
11390 REN t t  SUBROUTINE TO ENTER DATA FROM DISK FILE «
11500 IF ISAYE ะ 0 THEN GOSOB 16380: REN TEST DATA SAYE 
11510 ISAYE ะ 0 
11520 CLS ’
11530 INPUT -ENTER NANE OF DISK FILE TO BE READ:'; AF*
11535 DF* ะ "b:"+AF*
11540 OPEN T,1,DF$
11550 PRINT-NON READING DATA"
11560 LINE INPOT *1,TITLE*
11570 INPOT 11, NLINK, NNODE,A,B,KK,RO,NREF
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1 1580 INPUT f 1,ELEVEEF1 ROUGH, TE
11590 INPUT 11,COVERNIN,COVEBMAX,VELKIN,VELHAX

11610 INPUTI1, LINKf I ) 1 HFKOM( I ), NTO( 1 ), SPAN(I ), DIAM( I ) 1 COVER) 1 )
11620 NEXT I

11640 INPOT î 11 NODE( I ) , BA( I } , DEHH( I ) , DEK( I ) , HERM( I ) , HER(1 ) ,c( I ) , ELEV( I ) , PEAK1(1)l r  '
11670 GOSUB 16560: REN SET DNIT NAHES
11680 PRINT : PRINT 'DATA READ.’ : PRINT ■ FILEHAME : ";DF$
11690 PRINT' PROJECT TITLE : • ; TITLE*
11700 GOSOB 21730: REN BOLD SCREEN 
11710 RETURN

11730 REN Ï Ï  SUBROUTINE TO LIST DATA it  

11830 OPEN "SCRNะ■ FOR OUTPUT AS I Iis,!!,
11860 CLOSE

11880 INPUT 'DO YOU NANT A BARDCOPY OF TBE DATA (Y /N )'; ANS*
11890 IF ANS* 0 T  AND ANS* O  y  THEN GOTO 12010 
11900 OPEN 'LPT1:' FOR OUTPUT AS I Iะ irI ร
12030 REN tt subroutine TO PRINT OUT DATA ท
12140 IF (IPAGE ONPAGE) TBEN CLS
12150 PRINT I I ,  'TBE CURRENT SYSTEN CHARACTERISTICS ARE:'
12160 PRINT 11,
12170 PRINT 11,
12180 PRINT I I ,
12190 PRINT 11,
12191 PRINT I I ,
12192 PRINT 11,
12193 PRINT 11,
12194 PRINT I I ,

12200*PRIHT t i ,
12210 PRINT 11,
12220 PRINT I I ,
12230 FEINT 11,
12235 PRINT I I ,
12240 PRINT 11,
12250 PRINT I I ,

PROJECT TITLE';TAB!40);TITLE* 
NUNBER OF NODES:: ; TAB(4 0 );NNODE 
NDNBER OF LINKS:‘ ;TAB(40);NLINR 

a ■
( t+ b ) ‘ k " : PRINT 11,

a ะ ,TAB(40);A:PRINT 11, ■ b ะ -;TAB(40);B:PRINT I I ,  ■ k

RATE OF I/I:';T A B (4 0 );R O ;' (CND/ha)'
MINIMUM SCOUR VELOCITY : - ■TAB(40 );VELMIN; - ';UNIT*(5)
MAXIMUM VELOCITYะ - ;TAB(40 );VELMAX;" ■;UNIT*(5)
NANNING’ S ROUGHNESS COEFFICIENT: ; TAB(40); ROUGH
TIME OF ENTRY: • ; TAB!40) ;TE
SENER OUTFALL NODE I :  ;TAB(40);NREF
CRONN ELEVATION OF OUTFALL NODE ะ■; TAB(4 0 );ELEVREF;■ ';UNIT*(3

12260 IF IPAGE <> NPAGE TBEN GOSUB 21730: CLS: ELSE PRINT ll,-':PRINT II,'
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12270 G0S0B 12470

12290 PEINT f l , TAB(2 ) ;LIHK(I) ; TAB(10);KFEOM{I);TAB(18);KT0(I);
12300 PEINT 11,TAB(2 8 );SPAN( I ); TAB(4 3 );DIAH( I ) • TAB{53); COVER( I )
12310 IP (IPAGE 0  HPAGE) AND (I HOD IPAGE ะ 0) THEN GOSOB 21730:CLS:GOSOB 12470

12330 IP (IPAGE 0  HPAGE) TBEN GOSUB 21730: CLS:ELSE PEINT l l , " :P E I IT  f i r  
12340 GOSOB 12610

12360 PEINT il,TAB(2);N0DE(I);TAB(17);BA(I);TAB(30);C(I);TAB(50);ELEV(I)

พ
12640 PRINT I I , ■ #■;TAB(17);■ ha';TAB(55);0N m (3)
12650 PRINT I I ,
12660 RETORN

12680 REH พ ุ๊ sÔbrÔÔtÏ nÊ to change SYSTEM CHARACTERISTICS «
12750 ISAYE ะ 0

12770 PRINT 'THE CORRENT SYSTEH CHARACTERISTICS ARE:'

1 1  ร ^ :^ ^ ««=«<«̂ : -12810 PRINT' NOHBER OP LINKS :■; TAB(4 0 );HLINR;TAB( 45) ; ■ *• ill

ill ร- VI - t  ะ -;TAB(40);B:PR1HT - k = M W *

12820 PRINT' RATE OP I / I :■ ;TAB(40 );RO;■ (CHD/ha)'
12830 PRINT' HINIHOH SCOOR VELOCITYTAB(40);VELMIN; * -;0NIT$(5)
12840 PRINT' MAXIMUM VELOCITYะ ' ; TAB{4 0 );VELMAI;■ ‘ ;0NIT|(5)



1 2 8 5 0  P R I N T -  M I N I M U M  C O Y E R  D E P T H  { D E F A U L T ) : ■ ; T A B ( 4 0 ) ; C O V E R M I H ; ■ - ; 0 N i T I ( 3 )
1 2 8 6 0  P R I N T -  M A X I M U M  C O Y E R  D E P T H : • ; T A B ( 4 0 ) ; C O V E R H A X ; - ; D N I T $ ( 3 )
1 2 8 7 0  P R I N T -  S E M E R  O D T E A L L  N O D E  * ะ ■ ; T A B ( 4 0 ) ; N R E F  
1 2 8 7 5  P R I N T -  M A N N I N G ’ R O O G H N E S S  C O E F F I C I E N T : ■ ; T A B ( 4 0 ) ; ROOGB

' I? ™  i l  I  »£ "  ? U " ™ 5!
1 2 8 9 0  P R I N T : P R I N T : P R I N T ‘  *  U P D A T E D  B Y  P R O G R A M  A S  N E E D E D .  N O T  U S E R  E D I T A B L E .
1 2 9 0 0  G O S U B  2 1 7 3 0 : EEM H O L D  S C R E E N

1 2 9 2 0  P R I N T - P R E S S  ' R E T U R N ’ I E  D E F A U L T  I S  A C C E P T A B L E ,  O T H E R M I S E  E N T E R  NEM V A L U E '  
1 2 9 3 0  P R I N T - P R O J E C T  T I T L E : -  ; T A B ( 4 0 ) ; ' D E F A U L T  ะ  ■ ;  T I T L E D ;
1 2 9 4 0  I N P U T  T E M P I
1 2 9 4 1  I F  T E M P I  < >  "  T H E N  T 1 T L E I  ะ  T E M P I
1 2 9 4 2  P R I N T -  a -
1 2 9 4 3  P R I N T -  i  ะ . . . . . . . - - - - - -

1 2 9 4 5  P R I N T "  i  ะ  1 4 6 4 8 / ( U 4 8 ) * 1 . 0 3  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  i n  1 0 0  y e a r s  {

1 2 9 4 6  P R I N T "  i  ะ  1 2 6 6 7 / ( t + 4 5 ) ‘ 1 . 0 2  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  i n  5 0  y e a r s  {

1 2 9 4 7  P R I N T "  i  ะ  1 0 8 6 8 / ( t + 4 2 ) * 1 . 0 1  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  i n  2 5  y e a r s  {

1 2 9 4 8  P R I N T "  i  ะ  8 4 1 8 / ( t + 3 7 ) *  1 . 0 0  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  i n  1 0  y e a r s  {

1 2 9 4 9  P R I N T "  i  ะ  6 9 9 4 / ( t + 3 4 ) ‘ 0 . 9 9  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  in 5 years {

1 2 9 5 0  P R I N T "  i  ะ  4 8 0 3 / ( t + 2 8 ) * 0 . 9 7  [  R a i n f a l l  i n t e n s i t y  f r e q u e n c y  i n  2 years {

1 2 9 5 1  P R I N T  -  a : -;TAB(4 0 } ; - D E F A U L T  ะ " ; A ;
1 2 9 5 2  I N P U T  T F M ? $
12953 IF TEMPI o  -■  THEN A ะ ABS(VAL(TEMPI)}
12954 FEINT - ไท:'; TAB(40) ;'DEFAULT ะ”:ร:
12955 INPUT TEMPI
12*58 IF TEMPI o  -  TEEN B ะ ABS?VAL}TEMPIn 
1295’ PRINT ’ 7:”:TAB:40);"DEFAULT ะ :1':ท; 
1225Î Nr.,?r O โ. O y

roA*. apTjiy
- ""ะ,!' V

OF ! / T*:
VA . -Kri) -

TAÜ40);-DEFAULT ะ-;RO;

; 5  PIM ;' ฒ ; ™  ïlîôm î: ■ ร พ ;  im iL t 1-;ทนท.; 
13000 INPUT TEMPI
13010 IF TEMPI <> ■■ THEN YELMIN ะ ABS(VAL(TEMPI))
13020 PRINT - MAXIMUM VELOCITY:";TAB(40).DEFAULT ะ-;YELMAX;
I  L n • BEinuil B II »  ,
13050 PRINT • DEFAULT MINIMUM COYER DEPTH :‘;TAB(40);'DEFAULT ะ-;C0YERMIN;
13070 IF TEMPI <> THEN COVERMIN ะ ABS(YAL(TEMP{) 1
13080 PRINT • MAXIMUM COYER DEPTH :';TAB(40), 'DEFAULT ะ-;C0YERMAX;
13100 IF TEMPI <> -• THEN COYERMAX ะ ABS(VAL(TEMPI)I



1 3 1 1 0  P R I N T -  SEWER O U T F A L L  N O D E  I : - ; T A B ( 4 0 ) ; ' D E F A U L T  ะ - , N R E F ;

N พ » - ™ » "  BSVพ ู่พ , » ”
1 3 1 3 1  P R I N T '  H A N N I N G ’ R O U G H N E S S  C O E F F I C I E N T : - i T A B ( 4 0 ) ; " D E F A U L T  ะ - ; R O U G H ;

1 3 1 3 3  I F  T E M P S  < >  "  T H E N  ROU G H  ะ  A B S ( V A M T E M P S ) )
1 3 1 3 4  P R I N T -  T I N E  O F  E N T R Y ะ ■ ; T A B ( 4 0 ) ;  ‘ D E E A O L T  ะ ; T E ;

พ 1 ... J  « Ï = w  น พ  I
1 3 1 4 0  P R I N T -  CROHN E L E V A T I O N  O F  O U T F A L L  N O D E : - ; T A B ( 4 0 ) ; " D E F A U L T  ะ - ; E L E V R E F ;

1 3 1 6 0  I F  T E M P S  0  "  T H E N  E L E V R E F  ะ  A B S ( V A L ( t e m p s : )

1 3 1 8 0  P R I N T -  O P T I O N S  A V A I L A B L E  F O R  U N I T S ‘ : P R I N T  
1 3 2 2 0  P R I N T '  F L O H  I N  L I T E R S  P E R  S E C O N D  ( I P S ) -
1 3 2 3 0  P R I N T -  L E N G T H S  A N D  E L E V A T I O N S  I N  H E T E R S  ( H ) '
1 3 2 4 0  P R I N T -  D I A H E T E R S  I N  C E N T 1 H E T E R S  ( C M ) -

ร ; ;
1 3 3 4 0  G O S U B  1 6 5 6 0 :  R E H  A S S I G N  O M I T S ! )
1 3 3 5 0  P R I N T  : P R I N T ' S Y S T E M  C H A N G E S  C O M P L E T E . - 
1 3 3 6 0  G O S U B  2 1 7 3 0 :  REH S C R E E N  H O L D  
1 3 3 7 0  R E T U R N

1 3 3 9 0  R E H  t t  s u b r o u t i n e  t o  a d d  n o d e s  «
1 3 4 4 0  I S A V E  ะ  0

1 3 4 6 0  P R I N T -  T H E R E  A R E  C U R R E N T L Y  ■ ;  N N O D E ;  " N O D E S  I N  T H E  N E T W O R K  -
1 3 4 7 0  I F  N N O D E  + 1 > H N 0 D E  T H E N  P R I N T ’ H A K I H U H  N U M B E R  O F  N O D E S  H A V E  B E E N  E N T E R E D . " : G

1 3 4 8 0  P R I N T - E N T E R  ๚ ’ F O R  N O D E  N U M B E R  TO R E T U R N  TO H A I N  M E N U "

1 3 5 0 0  I N P U T  - E N T E R  N O D E  N U M B E R : ■ ; N N S  
1 3 5 1 0  I F  N N $ : " H " O R  H H S = ■ ■ -  T H E N  G O T O  1 3 5 8 0

1 1 Ü  “ 1
1 3 5 4 1  P E A K l { N N 0 D E ) - 0  : P E A K ( N N 0 D E ) = 0
1 3 5 4 2  D E N H ( N N O D E ) ะ 0  : D E N ( N N O D E ) = 0  : W E R M ( N N 0 D E ) = 0  : W E R ( N N O D E ) = 0  
1 3 5 4 5  I N P U T  R U N O F F  C O E F F I C I E N T  ะ  - ; C ( N N O D E )
1 3 5 5 0  P R I N T "  E N T E R  E L E V A T I O N  O F  N O D E  ■ j ü H I T S { 3 ) ; V ;
1 3 5 6 0  I N P U T  E L E V ( N N O D E )
1 3 5 7 0  G O T O  1 3 4 7 0  
1 3 5 8 0  R E T U R N

1 3 6 0 0  R E H  «  S U B R O U T I N E  T O  D E L E T E  N O D E S  ท  
1 3 6 5 0  I S A V E  ะ  0

1 3 6 7 0  P R I N T - E N T E R  ๚ 1 F O R  N O D E  N U H B E R  TO R E T U R N  TO H A I N  M E N U " : P R I N T  
1 3 6 8 0  I N P U T  - E N T E R  T H E  N U M B E R  O F  T H E  N O D E  T O  B E  D E L E T E D ' ;  MDS 
1 3 6 9 0  I F  H D S = " M “  OR N D $ : V  T H E N  G O T O  1 3 8 8 0  
1 3 7 0 0  ND ะ  A B S ( V A L ( N D $ i )



13720 1FDNNODE THEN PRINT:PRINT'HODE NUMBER ENTERED NOT IN LIST PLEASE REENTER
13730 IE NODE (I)OND THEN 1=1+1 ไGOTO 13720 
13740 PRINT'NODE l';ND;‘BAS TEE FOLLONING DATA:■
13750 PRINT- AREA (ha) -;HA(I)
13755 PRINT - RONOFF COEFFICIENT ะ - ;C(I)
13760 PRINT- ELEV -;0Nm(3);- ะ :;ELEV(I)
13770 INPOT -IS THIS THE NODE TO BE DELETED (Y/N)-;ANSi 
13780 IF ANSiOT AND ANSjoy THEN GOTO 13670II III
13809 PEAKl(j) ะ PEAK1(J+l)
13810 PEAR(J) ะ PEAK(J+l)
13811 DENN(J) ะ DENN(JH)
13812 DEN(J) ะ DEN(J+1)
13813 NERN(j) ะ NERN(J+1)
13814 HER(J) ะ NER(jil)
13815 C(J) ะ C(J+1)
13820 ELEV(J) ะ ELEY(J+1)
13830 NEXT J
13840 NNODE ะ NNODE-1
13850 PRINT'NODE HAS BEEN DELETED'
13870 รฺ0เ0โ13670 
13880 RETURN
13900 REN ท  SUBROUTINE TO CHANGE NODE DATA t t  
13950 ISAYE ะ 0
13970 PRIRT'ENTER T  FOR NODE NUMBER TO RETORN TO NAIN NENO“:PRINT 
13980 INPOT 'ENTER THE NONBER OF THE NODE TO CHANGE-;NDJ 
13990 IF ND*=T OR ND$:-r  THEN GOTO 14210 
14000 ND ะ ABS(YAL(ND$))
14020 IF DNNODE THEN PRINT -.PRINT'NODE NONBER ENTERED NOT IN LIST. PLEASE REENT 
EE"'GOTO 13970
14030 IF NODE(I)<>ND TBEN I=I+l:GOTO 14020 
14040 PRINT-NODE r;ND;-BAS THE FOLLONING DATA:- 
14050 PRINT- AREA (ha) •;TAB(20);BA(I)
14055 PRINT- RONOFF COE. ะ ■ iTAB(20);C(I)
14060 PRINT- ELEY -;0NITT(3);- ะ * ;TAB(20);ELEV(11 
14070 INPOT -IS THIS THE NODE TO BE CHANGED (Y/N)- ANS$
14080 IF ANS$<>"Y‘ AND ANSiO'y' THEN GOTO 13970
14090 PRINT'PRESS 'RETURN’ IF DEFAULT IS ACCEPTABLE, OTHERWISE ENTER NEN VALUE' 
14100 PRINT-NODE l -;TAB(20);'DEFAULT ะ -;ND;
14120 IF TENPÎO-- THEN NODE(l) ะ ABS(VAL(TEMPÎ))
14130 PRINT- AREA (ha) TAB(20);'DEFAULT ะ ;HAlI);



14151 PRINT* RUNOFF COE. ะ - ; 7AB(2 0 ) ; 'DKFAOLT ะ - ;C ( I) ;

14160 PEINT’ ELKV ’ ;UNIT*(3);TAB(20); DEFAULT ะ *;ELEV(I);

i i i  ร ํพ  ,B a n , ไ  m iis N P t i  
14190 PRINT’ NODE CHANGE COMPLETE': PRINT 
14200 GOTO 13970 
14210 RETURN

14230 REN tt SUBROUTINE TO ADD LINES tt 
14290 ISAVE ะ 0

14310 PRINT’ TBERE ARE CURRENTLY’ ;NLINE;’  LINE IN THE NETNORE.’
14320 IF NLINEmMLINK THEN PRINT 'MAXIMUM NUMBER OF LINES HAYE BEEN ENTERED.\G

14330 PRINT’ ENTER T  FOR LINE NUMBER AFTER LAST LINE HAS BEEN ENTERED.’

14350 INPUT ’ ENTER LINE NUMBER:";LN*
14360 IF LN*:’ H’ OR L N *:"|*  THEN GOTO 14480 
14370 NLINK=NLINK+1 
14380 LINE(NLINE):YAL(LN*)
14390 INPUT • ENTER FROM NODE:* ;NFROM(NLINK)
14400 INPUT ■ ENTER TO NODE : • ; NTO(NLINK)
14410 PRINT’ ENTER LENGTH OF LINE ’ ;0N IT *(2 );’ : ’ ; ะINPOT SPAN(NLINE)
14420 PRINT’ ENTER DIAMETER OF LINE ’ ;UNIT*(4);’ : ’ ;:INPDT DIAM(NLINE)

14440 PRINT’ " ENTER MINIMUM COYER DEPTH (DEFAULT '̂ : COVERMIN ; INPDT COYER* 
14450 IF COYER*: THEN COVER(NLINK)ะCOYERMIN ELSE COYER(HLINK)-VAL{COYER*)
14460 PRINT 
14470 GOTO 14320 
14480 RETURN

14500 REM tt SUBROUTINE TO DELETED LINES «
14560 ISAVE ะ 0

14580 PRINT’ ENTER ๚ , TO RETURN TO MAIN MENU’ :PRINT 
14590 INPUT ’ ENTER TEE NUMBER OF THE LINE TO BE DELETED’ ;LN*
14600 IF เ พ ะ T  OR เ พ ะ ■■- THEN GOTO 14830 
14610 LN ะ ABS(YAL(LN*))

14630 IF DNL1NE THEN PRINT :PRINT ’ LIN E 'iLN ;’  NOT IN LIST. PLEASE REENTER":GOTO

14640 IF LINE(I)OLN THEN I=l4l:G0T0 14630 
14650 PRINTLINE f ‘ ;LN;’ BAS TEE FOLLOWING DATA:'
14660 PRINT’ FROM NODE ะ “ ; TAB(34);NFROM(I)
14670 PRINT" TO NODE ะ ’ ;TAB(34);NTO(I)
14680 PRINT" LENGTH";DNIT*(2);" ะ ";TAB(34);SPAN(D 
14690 PRINT" DIAMETER";UNIT*(4);" ะ " ; TAB(3 4 );DIAM(I)
14700 PRINT" MINIMUM COYER DEPTH ะ ";TAB(34);C0YER(lj 
14710 INPDT "IS THIS TEE LINE TO BE DELETED (Y/N)";ANS*
14720 IF ANSJOT AND ANS*0"y" THEN PRINT .GOTO 14580
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14750 SPAN)J) ะ SPAH(Jil)
14760 DIAM(J) ะ DIAM(J+1)
14770 NFROM(J) ะ NFROM(J+l)
14780 NTO(J) ะ HTO(J41)
14790 COYER)J) ะ COVERED 
14800 KEXT J 
14810 KLIHK ะ NLINK-1 
14820 GOTO 14580 
14830 RETORN

14850 REM ท  SOBrÔütÏ nË ÎOCBANgË link data t»
14910 ISAYE ะ 0

14930 PRINT'ENTER 'H' FOR THE LINE I TO RETORS TO MAIN MEND':PRINT 
14940 INPOT ‘ENTER THE NUMBER OF THE LINK TO BE CHANGED'iLN*
14950 IF L M =r OR LN$--V THEN GOTO 15290 
14960 LN ะ ABS(YAL)LNîj)

14980 IF DNLINK THEN PRINT :PRINT‘LINR‘ ;LN;‘ NOT IN LIST. PLEASE REENTER-:GOTO

14990 IF LM(I)OLN THEN I-I+l:GOTO 14980 
15000 PRINT’LINK »-;LN;lAS THE FOLLOHING DATA:’
15010 PRINT- FROM NODE -- -;TAB(37);NFR0M(I)
15020 PRINT- TO NODE ะ -;TAB(37);NTO(I)
15030 PRINT- LENGTH”;UNIT$(2); ‘ ะ -;TAB(37);SPAN(I)
15040 PRINT- DIAMETER-;0NI!$(4);- ะ -;TAB(37);DIAH(I)
15050 PRINT- MINIMUM COYER DEPTH ะ -;TAB(37);C0YER(I)
15060 INPDT -IS THIS THE LINK TO BE CHANGED (Y/N)-;ANS$
15070 IF ANSJO T AND A N S lO y- THEN PRINT ’ GOTO 14930
15080 PRINT-PRESS ‘RETORN’ IF DEFAOLT IS ACCEPTABLE, OTHERMISE ENTER NEM YALOE"
15090 PRINT“LINK I- ;TAB)30); DEFAOLT ะ-;LN;

15110 IF TEMP$<>-‘ THEN LINK(I) ะ ABS(YAL(TEMP$))
15120 PRINT FW)M NODE”;TAB(30); DEFAULT ะ; ;NFROM(I);

15140 IF TEMPÎO" THEN NFROM(I) ะ ABS)VAL(TEMPJ))
15150 PRINT'TO NODE';TAB)30).DEFAOLT ะ-;NTO(I);

ร ™ ™ ..15180 PRINT-LENGTH ”;UNIT$(2);TAB(30); ‘DEFAULT ะ-;รPAN(I);

« .« .ท :
15230 IF TEMPtO”  THEN DIAM(I) ะ ABS(YAL(TEMP*))
15240 PRINI'MINIMOM COYER DEPTH';TAB)30);’DEFAOLT ะ-;COYER(I);

15260 IF TEMPJO-- THEN COVER(l) ะ ABS(VAL(TEHP$))
15270 PRINT-LINE CHANGE COMPLETE”: PRINT 
15280 GOTO 14930



102

15290 RETURN

15310 REH t t  sÔbrÔÜtÏnÊ to perform semer design น 

! | t, st • น
15500 ELAT ะ .0008

15520 IE NLINK ะ NNODE-1 TBEH GOTO 15660
15530 PRINT'NETHORK IS NOT BRANCHED.-
15540 PRINT-NDHBER OE LINES HOST EQUAL NUHBER OE NODES - r
15550 GOSDB 21730

15660 COLOR 31,0:PRINT TAB(28);-STORH SEHERS SYSTEM HORRING':COLOR 7,0:PRINT
15670 GOSDB 16960:REM RENUHBER NODES
15680 IE IERROR ะ 1 THEN GOSDB 19820:G0SDB 21730:G3T0 15840
15690 GOSDB 17400:REH ELOHS DETERHINED
15700 IE IERROR ะ 1 THEN GOSDB 19820: GOSDB 21730:3070 15840
15740 GOSDB 17870: REH EIND HAX เ  HIN SLOPES
15750 IE IERROR ะ 1 THEN GOSDB 21730: GOTO 15790
15760 GOSDB 18300: REH SET PIPE SLOPES
15770 GOSDB 19400: REH EIND VELOCITIES AND HATER DEPTHS
15780 GOSDB 19700: REH CHECK MAXIMUM COVER DEPTH AND ODTEALL ELEVATION
15790 GOSDB 19820: REH REASSIGN ORIGINAL NODE NDHBERS
15800 GOSDB 20060: REH LIST DATA
15840 RETURN

15860 REH ท SUBROUTINE TO SAVE DATA TO DISK ท  
15960 INPUT -ENTER NAHE OE DISK E1LE TO BE SAVED:-;AF*ilil
16020 PRINT n , COVERHIN;COVERMAX;VELHIN;YELMAX

16040 PRINt"|1,LINK(I);NER0H(I);NT0(1)';SPAN(I);DIAH(I);C0VER(I)
16050 NEXT I '

16070 PRINt' i 1,N0DE(I);HA(I);DENH(I);DEN(I};HERH(I);HER(I);C(I);ELEY(I);PEAK1(I) 
iPEAK(I)
16080 NEXT I 
16090 CLOSE

16110 PRINT-DATA NON SAVED IN FILE:-;DFt 
16120 GOSDB 21730: REH SCREEN HOLD 
16130 RETURN

16150 REH *» SUBROUTINE TO START Â NEW RUN ท 
16210 IE ISAVE ะ 0 THEN GOSDB 16380
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16220 EON
16240 REM » SUBROUTINE ii END PROGRAM **
16300 IE ISAYE ะ 0 THEN GOSOB 16380 16310 CHAIN 'SELECT1■
16330 REN « SOBROOTINE TO TEST FOR DATA SAVE ท  16380 INPOT -SAVE CURRENT DATA TO DISE (Y/N) ;ANS*16390 IF ANSÎOT AND ANS*OV THEN GOSOB 15950 16400 RETORN
16420 REN nSOBROOTÏNE TO SET UNIT NAMES **16560 ON 10NITS GOTO 16660 16660 COEF(l) ะ .01 16670 C0EF(2) ะ 80!16680 COEF(3) ะ 4343.06 16690 ONHi(l) ะ (LPS)"16700 0NITT12) ะ "(N)"16710 UNIT*(3) ะ "(H)"16720 UNIT»(4) ะ "(CH)"16730 DNIT$(5) ะ "(NPS)"16740 GOTO 16830 16830 FN$(1) ะ ■ »<»»•16840 FN*(2) ะ ■ เพ.HI"16850 FN*(3) ะ •»»».»»■16860 FH*(4] ะ ■ บ»»"16870 FM»(5) ะ ■ »».»»•16880 FM»(6) ะ ■ พ».»»*16890 RETURN
16910 REN «  SOBROOTINE TO RENUMBER NODES AND LINKS tt 

! 1=1 ll EMll,I17010 IF KFRON ะ 1 THEN GOTO 1706017020 IF NFRON(I) <> NODE(J) THEN GOTO 1706017030 NFRON(I) ะ J17040 KFRON ะ. 117050 GOTO 1710017060 IF KTO ะ 1 THEN GOTO 17100 17070 IF NTO(I) <> NODE(J) THEN GOTO 17100 17080 NTO(I) ะ J 17090 KTO ะ 1
17110 IF KTO ะ 1 AND KFRON ะ 1 THEN GOTO 1715017120 IF KFRON Ol THEN PRINT ’NODE‘;NFROM(I);* NOT IN 'FROM NODE เ LIST-17130 IF KTO <> 1 THEN PRINT ‘NODE-;NTO(I);■  NOT IN ;TO NODE »’ LIST-17140 I ERROR ะ 117150 NEXT I



17170 PEINT'PLEASK CHECK TO AND FROM NODE NUMBERS AND REFERENCE NODE NUMBER. ' 17180 PRINT’TBEY HAY HAVE BEEN CHANGED INCORRECTLY BECAOSE OF THIS ERROR.17190 GOSUB 21730: REN SCREEN HOLD 17200 GOTO 17330 17210 KNODE ะ 0
17230 IF (KNODE-O) AND (NODE(I) ะ NREF) THEN NREF ะ 1:KNODE ะ 1
17250 IF KNODEะ1 THEN GOTO 1732017260 PRINT-REFERENCE NODE f-;NREF; ฯร NOT IN ’NODE »’ LIST-17270 PRINT-PLEASE CHECK TO AND FRON NODE NDNBERS AND REFERENCE NODE NUMBER. -17280 PRINT’THEY NAY HAVE BEEN CHANGED INCORRECTLY BECAOSE OF THIS ERROR. ■
17300 GOSOB 21730: REN SCREEN HOLD 17310 GOTO 17330 17320 PRINT 17330 RETURN
17350 REN t t  SUBROUTINE TO ASSIGN INITIAL FLONS i t  17400 FOR 1=1 TO NNODE 17410 NDEGREE(I) : 0
17470 REN FIND DEGREE OF ALL NODES
! I  (>ท m  = รุ( U r a j m i

WL
17540 IF (NDEGREE(NFRON(i)i 01) OR (NDEGREE(NTOd)l ะ 0) THEN GOTO 1760017544 IF 1=1 THEN GOTO 1754617545 T(I)-SPAN(I-l)/VELFDLL(I-l)/60: TF=TF+T(I)17546 TC=TE+TF : INTEN ะ A/((TC+B)*H) : HP ะ BP+HA(I) : pp ะ (72<(TC\ 105)/((HP +68158!)*((LOG (HP/961/LOG (10))/60)))/100 : IF PP > 1 THEN pp ะ 117547 H ะ HP*PP : FLO(I) ะ (H*C(I)tINTEN*25/9)17548 FL(I) ะ (HA(I)*R0/86.4)17549 FLOO ะ FLOO 4 FL(I)17550 FLON(I) ะ FL0(I)4FL00 17555 CONDEN(NFRON(I)j ะ FLON(I)17560 CONDEN(NTOdi) ะ CDNDEN(NTOd)) 4 CDNDEN(NFRON)I))17570 NDEGREE(NFRONd)) -- 017580 NDEGREE(NTOd)) ะ NDEGREE(NT0(I))-1
17600 IF (NDEGREE(NTOd)) <> 1) OR (NDEGREE(NFROM(I)) ะ 0) THEN GOTO 17650



17610 FLOW I)  ะ -CÜMDEM(HTOd))*1NTEH
17620 COMDEN(NESOMd)) ะ COHDEH(NTOU)) 4 CDMDEM(NEEOM( I ) )
17630 NDEGEEE(NTOd) ะ 0
17640 NDEGREE(NEEOKd)) -- HDEGREE(NEROMd))-1

1 =17680 HSÜM ะ NSDM+HDEGREEd)

17700 IF NSÜH > 0 THEN GOTO 17530
17710 1 ERROR ะ 0
17720 FOR 1=1 TO NLINR
17730 IF FLOW I)  >0! THEN GOTO 17770
17740 PRIHT'TBE CALCULATED FLOW IN LINK' ; LINKd ) ; 'IS  NEGATIVE.-
17750 PRINT'PLEASE CHECK THAT THE FROM AND TO NODES ARE ASSIGNED CORRECTLY.'
17760 IERROR ะ 1

17780 PRINT- FLOUS DETERMINED.■
17790 RETURN

17810 REN « ' sÔËhÔÜtÎ nË to find  min and max ALLoifABLE SLOPES นI เไ
17900 FOR ระ! TO NDIGIT
17910 FOR 1=1 TO 10
17920 TEMP ะ .TH ETA+(I*10r(l-K))
17930 IF (TENP-SIN(TENP)) > CONST THEN GOTO 17950II
17970 IF THETA >FULLTHETA THEN THETA ะ FULLTHETA
17980 SLOPEHIN(J) ะ (COEF(3 )*ROUGH*FLOK(J)*THETA*(2 !/3 ! )/(DIAM(J) ‘ (81/3 ! ) »{THETA

ร ุ1. .  »R«.U, = nit
18000 NEXT J 
18010 IERROR ะ 0 
18020 FOR J=1 TO NLINK

18040 CONST "ะ COEF( 2)<FL0W{J) / ( YELMAX*DIAM(J)'2)
18050 FOR ระ! TO NDIGIT
18060 FOR 1=1 TO 10
18070 TEMP ะ THETA+(1*10! * ( 1-K) )

เ ^ ..



18160 IF SLOPEMAX(J) < FLAT THEN SLOPENAX(J) ะ FLAT

18180 PEINT* MINIMUM AND MAXIMUM ALLONABLE SLOPES FOUND. ■
18190 RETURN

18210 REN * * 'sÜbrÔdtÏ nE to assign pipe  slopes and ELEVATIONS *>

18310 GROONDSLOPE(l) ะ (ELEV(NFROM( I ) ) -ELEY(NTO{I) ) ) /SPAN( I )

E ’
18400 NEXT I

18420 IF NDEGREKNFROH(D) ะ 1 THEN CUMDEPTB(NFROM( 1 )) ะ ELEV(NFROM(I))-COVER(I)

ะ ะ , ! ! J L *
18450 IF NDE6REE(NFROM( I )) 0  1 THEN GOTO 18820 
18460 IF GROUNDSLOPE(I) > SLOPEHIN(I) THEN GOTO 18520
18465 IF SLOPENIN(I) < SLOPEMAX(I) THEN GOTO 18470
18466 PIPESLOPE(I) ะ SLOPEMAX(I)
18467 GOTO 18480
18470 PIPESLOPE(I) ะ SLOPEMIN(I)
18480 TENPCRONN ะ ELEY(NFRON(I))-COYER(I)
18490 IF TENPCRONN < CUMDEPTB(NFROM( I )) THEN OPCRONN(I) ะ TENPCRONN ELSE UPCROWN

18520 IF GROONDSLOPE(I) < SLOPEMAX(I) THEN GOTO 18700 
18530 TENPDONN ะ ELEV(NTO(I) )-COYER(I)
18540 TENPOP ะ TEMPDOMN+SPAN( I ) *SLOPEMAX(I)
18550 IF TENPOP >CDNDEPTB(NFRON(D) THEN GOTO 18600 
18560 PIPESLOPE(I) ะ SLOPEMAX(I)
18570 OPCROMN( I ) -  TENPOP 
18580 DOHNCRONN(I) ะ TENPDONN

18600 TEMPSLOPE ะ ( CUMDEPTH(NFROM{I) ) - ( ELEV(NTO(I) ) -COYER(I) ) ) /SPAN( I )
18610 IF TENPSLOPE > SLOPENAX(I) TEEN GOTO 18660
18620 IF TENPSLOPE > SLOPENIN(I) THEN PIPESLOPE(I) ะ TENPSLOPE ELSE PIPESLOPE(I)

18630 OPCRONN(I) ะ CUMDEPTB{NFROM( I ))
18640 DONNCRONN(I) ะ UPCROWN( I ) -SPAN(I) *PIPESLOPE(I)
18650 GOTO 18790
18660 PIPESLOPE(I) ะ SLOPENAX(I)
18670 DOHNCRONN(l) ะ ELEV(NTO(I))-COVER(I)
18680 UPCROWN!I) ะ DOWNCROWN{ I ) 4SPAN( I ) *PIPESLOPE(I)
18690 GOTO 18790



18700 IF CDMDEPTH(KFEOM( I )) < (ELEV(HFROM(I) ) -COVER(I}) THEN GOTO 18750 
18710 PIPESLOPE(I) ะ GROONDSLOPE(I)
18720 DPCROHN(I) ะ ELKV(HFROM(I) i-COYER(I)
18730 DOHNCROHN I) ะ OPCROMN{I)-SPAN(I}»pIPESLOPE( I)

18750 TEMPSLOPE ะ (CDMDEPTH(HFROM(I) )-(ELEV(HTO(I) ) -COVER!I) ) 1/SPANlI)
18760 IF TEMPSLOPE > SLOPEMIH(I) THEN PIPESLOPE(I) ะ TEMPSLOPE ELSE PIPESLOPE(I)

18770 (JPCROHN(I) ะ CDMDEPTH(HFROM(I))
18780 DOHNCROHNd) ะ DPCROMH(I )-SPAN(I)*pIPESLOPE(I)
18790 IF DOMHCROMN{I) < CDMDEPTH(NTO(I)) THEM CDMDEPTH(NTO(I)) ะ DOWCROHN!I) 
18800 NDEGREE(NTOd)) ะ NDEGREE!NTO(I))-1 
18810 NDEGREE!NFROM(I)) ะ 0I l I
18850 NSDM ะ NSOM+NDEGREEÜ)

18870 IF NSDM > 0 TEEN GOTO 18440 
18880 OOTCROHN ะ CDMDEPTH(NREF)

18900 OPINVERT(I)ะ DPCROHN(I)-DIAM(I)*COEF(1)
18910 DOHNINYERT(I) ะ DOWHCROMN(I)-DIAM(I)*COEF(1)I f
19010 NEXT I
19020 FOR I--1 TO NLINK
19030 TOP ะ DOHNINVERT(I)
19040 BOTTOM ะ DOHNINYERT(I)

19060 IF (NTO(I) ะ NTO(J)) AND (DOHNINYERT(J) > TOP) THEN TOP ะ DOHNINYERT(J) 
19070 IF (NTO(I) ะ NFRQM(J)) AND (OPINVERT(J) < BOTTOM) TEEN BOTTOM ะ DPINYERT(J

19090 DROP(NTOd)) ะ TOP - BOTTOM
19100 XNODE(NTO(ij) ะ ELEY(NTO(I))-BOTTOM
19110 IF NDEGREÈ(NTOd)) <) 1 TEEN GOTO 19140

1  «  1 L  M ( « I 0  I : m r a m n
19140 IF NDEGREE(NFROMd)) <> 1 THEN GOTO 19170

19180 SLENGTH ะ 0!
19190 SDEPTH ะ 0!
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19200 SAREA ะ 0!
19210 SDIAN ะ 0!
19220 FOR 1=1 TO NLIMK 
19230 SLEHGTH ะ SLEHGTH+SPAK(I)
19240 XDEPTB ะ 5*{XDP(I)+XDOHH(I))
19250 SDEPTH ะ SDEPTH+XDEPTB*SPAH(I)
19260 SAREA ะ SAREA+XDEPTB*SPAH(I) >DIAM(I)*COEF( 11 
19270 SDIAM ะ SDIAM+DIAN(I)*SPAN(I)

19290 AVGDEPTB ะ SDEPTB/SLEHGTB
19300 AVGAREA -- SAREA/SLENGTB
19310 AVGDIAM ะ SDIAN/SLENGTB
19320 PRINT’ PIPE SLOPES AND ELEVATIONS FOUND.■
19330 RETORN

19350 REN Ü'SOBROOTÏNE TO FIND HATER DEPTHS AND VELOCITIES tt

19410 CONST = COEF(3)*ROOGB*FLON(J)/(DIAN(J)'{8!/3!)»SQR(PIPESLOPE(J))) 
19420 TBETA ะ 0!
19430 FOR 1=1 TO NDIGIT
19440 FOR 1=1 TO 10
19450 TENP ะ TBETA+(I*10!*(1-K))
19460 CONPAR ะ (TEHP-SIN(TEMP)H5!/3!)/(TEHP'{2!/3!))
19470 IF CONPAR > CONST THEN GOTO 19490

1 1 7 ™ ™
19510 ANGLE(J) ะ TBETA

is  M M  T O . ™
19540 VELOCITY! I )-COEF(2)*FLOH(I)/(DIAN(ir2*(ANGLE(I)-SIN(ANGLE( I ) ) ) )  
19545 DEPTB(I) ะ (l!-COS(ANGLE(I)/2!))*DIAN(I)/2!
19550 NEXT I

19552 const"-  COEF(3)»ROOGB4FLON(J)/(DIAN(J)‘ (8!/3!)»SQR(P1PESLOPE(J)1)
19553 TBETA ะ 0!
19554 FOR K-l TO NDIGIT
19555 FOR 1=1 TO 10
19556 TENP ะ TBE TA +(l*10r(l-K ))
19557 CONPAR ะ (TENP-SIN(TENP)): (5!/3 !)/(TEN P’ ( 2 ! /3 ! ) l
19558 IF CONPAR > CONST TBEN GOTO 19560

19561 NEXT i
19562 ANGLE(J) ะ TBETA

M  TO L *
19565 VEL0CITYM(I)-C0EF(2)*FL0H(I)/(DIAM(I)’ 2*(ANGLE(I)-SIN(ANGLE(I))))
19566 DEPTBN(I) ะ (l!-COS(ANGLE(I)/2!))*DIAN(I)/2!
19569 PIPESLOPE(I) ะ PIPESL0PE(I)<100!
19570 REN t*  - SLOPEMAX( ) , SLOPEMINi) 1 SPAN() **
19580 SLOPEMIN!I) ะ SLOPEMIN( I ) »100!



19590 SLOPENAÏ(I) ะ SLOPEMAX(I )* 100!
19600 GRQUNDSLOPE(I) ะ GROONDSLOPK(I )* 100!

19620 PRINT' VELOCITIES AND DEPTHS OE ELON FOUND.'
19630 RETURN

19650 REN ท SUBROUTINE TO CHECH m  COVER CONSTRAINT »
19700 FOR 1-1 TO NLINE 
19710 INAZ(I)=0

19720 IF ( ( ELEV(NFRON(I) ) -UPCROIN( I )) > COYERMAX) OR ((ELEV(NTO(D)-DONNCRONN(I)
) > COYERMAX) THEN IMAX(I) ะ 1
19726 IF SLOPENIN(I) > SLOPEMAX(I) THEN A (l) ะ 1

19740 PRINT' MAXIMUM COVER DEPTHS CHECKED.•
19750 RETURN

19770 REN «  SUBROUTINE TO REASSIGN ORIGINAL NODE AND LINE NUNBERS *<

19840 NFRÔM(I) ะ NODE(NFRONd))

! [ •  « ( « , ,
19870 PRINT 
19880 RETURN

19900 REN H  SUBROUTINE TO PRINT RESULTS «

20070 OPEN 'SCRN:' FOR OUTPUT AS I I

20090 GOSUB 20470 
20100 CLOSE

20120 INPUT -MOULD YOU LIRE TO REYIEM RESULTS AGAIN (Y/H)-;ANS$
20130 IF ANSI ะ T  OR ANSI ะ 'y- THEN GOTO 20060
20140 INPUT 'DO YOU IANT A HARDCOPY OF THE DATA (Y/N)';ANS|
20150 IF ANSI <> T  AND ANSI O y  THEN GOTO 20200 
20160 OPEN 'LPT1:' FOR OUTPUT AS I IggiT
20200 INPUT 'DO YOU IANT A DISK COPY OF THE DATA (Y/N)';ANS|
20210 IF ANSI 0 T  AND ANSI O y  TEEN GOTO 20270 
20220 GOSUB 22000 
20270 RETURN

20290 REN 'นิ SUBROUTINE TO PRINT OUT RESAOLTS DATA **
20470 IF (IPAGE <> NPAGE) THEN CLS
20480 I0NITS=2:PRINT II,'PROJECT TITLE:';TAB(17);TITLE|

20500 PRINT 1 1 /  NUMBER OF NODES:-;TAB(40);NNODE 
20510 PRINT 1 1 /  NUNBER OF LINRS:';TAB(40);NLINR
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20530 PEINT 11,' 
20540 PRINT 11, 
20550 PRINT 11,* 
20560 PRINT 11, 
20570 PRINT 11,

HINIMOH SCOOR VELOCITYTAB(40);VKLM1N;■ -;0N IT |(5 )
MAXIHOM VELOCITY:";TAB(40);VELMAX'1 ■ •;0 N m (5 )
MAXIMUM COVER DEPTBะ ' ; TAB(40 );C0VE8MAX; '  • jo u rn o )
SEMER OUTFALL NODE » : * ; TAB{40);NREF
CRONN ELEVATION OF OOTEALL NODE : * ; TAB( 40) ; ELEVREF ; • 'jO N IT IO )

20590 PRINT l l !  'TOTAL SYSTEM LENGTB:■ ;TAB(40);SLENGTB 
20600 PRINT 11, 'AVERAGE MEIGBTED DIAMETER:' ; TAB(40);AVGDIAM 
20610 PRINT I I ,  "AVERAGE MEIGBTED EXCAVATION DEPTB: ';TAB(4 0 );AVGDEPTB 
20620 PRINT 11,'AVERAGE MEIGBTED EXCAVATION AREA : ' ; TAB(40);AVGAREA

20640 IF OÜTCROHN < ELEVREF THEN PRINT 11,'MARNING : ELEVATION OF LAST PIPE IS L 
OHER THAN CRONN OF ODTFALL NODE.;
20650 IF IPAGE <> MPAGE TEEN GOSOB 21?30:CLS:ELSE PRINT 11,":PRINT 1 1 , "
20660 GOSOB 21160
20670 FOR 1=1 TO NLINE
20680 IF IMAX(I) ะ 1 TEEN PRINT l l . T ;
20690 PRINT ll,TAB(2);0SING FM*(1);LINE(I);
20700 PRINT 11,TAB{7)juSING FM${1);NFROM(I);
20710 PRINT 11,TAB(12);USING FM i(l);N TO (I);
20720 PRINT 11,TAB(16)juSING FN*(2);FL0H(I)*.001;
20730 PRINT 11,TAB(25)juSING FN$(6);SPAN(I);
20740 PRINT 11,TAB(33)joSING FN*(3);DIAN(I);
20750 PRINT 11,TAB(40)juSING FN*(5);SL0PEMIN(I);
20760 PRINT tl,TAB(47)juSING FM*(5);SL0PENAX(I);
20770 PRINT f l , TAB{53)juSING FM$(5);GROUNDSLOPE(I);
20780 PRINT fl,TAB(59)joSING FM$(5);PIPESL0PE(I);
20790 PRINT 11,TAB(65)juSING FN*(3);DEPTB(I);
20800 PRINT fl,TAB(72)juSING FM$(4 )j velocity! I )
20810 IF (IPAGE <> MPAGE) AND ( I  NOD IPAGE ะ 0) TEEN GOSDB 21730:CLS:G0S0B 21160

20830 IF (IPAGE <> MPAGE) TEEN GOSDB 21730:CLS:ELSE PRINT »1,” :PRINT f l , ”
20840 GOSDB 21370
20850 FOR 1=1 TO NLINE
20860 IF IHAX(I) ะ 1 TBEN PRINT f l , ' * ' ;
20870 PRINT ll,TAB(2);0SING FN$(1);LINK(I);
20880 PRINT fl,TAB(9);USIHG FM$(3);XDP(I)+0PINYERT(I);
20890 PRINT f 1 ,TAB(18);OSIHG FMf(3 ) ;XDOMH( I ) +DOMNIHVERT( I );
20900 PRINT I1,TAB(27);0SING FMf(3 ) ;UPCROMB( I );
20910 PRINT f  1 ,TAB(36)juSING m(3);D0NNCR0NN(I);
20920 PRINT #1,TAB(45)juSIHG FH|(3);0P1NYERT(I);
20930 PRINT f 1 ,TAB(54)juSING FM$(3);D0HNINYERT(I);
20940 PRINT fl,TAB(63)juSING FMf(3 ) jXUP(I);
20950 PRINT f 1 ,TAB{72 );USING FMf(3);XDONN(I)
20960 IF (IPAGE 0  MPAGE) AND ( I  MOD IPAGE ะ 0) TBEN GOSDB 21730:CLS:GOSUB 21370

20980 IF (IPAGE <> MPAGE) TEEN GOSOB 21730:CLS'.ELSE PRINT »1,” :PRINT 1 1 , "
20990 GOSDB 21560 
21000 FOR 1=1 TO NNODE



21010 PEINT >1,TAB(2);USING FNS(1);I0DE(I);
21020 PEINT ll,TAB(9);USING FH|(5 ) ;B A (Ii;
21025 PEINT fl,TAB(18);0SING FN f(5 );C (I);
21030 PEINT fj,TAB(27);USlNG rW {3);E L !Ÿ (IJ ;
21040 PEINT »1,TAB(37);0SING FM${3);XHODE(I);
21050 PEINT fl,TAB(53);USING EH!(3);DR0P(i)
21060 IP (IPAGE <> HPAGE) AND (1 MOD IPAGE ะ 0) THEN GOSOB 21730:CLS:GOSDB 21560

21080 IP (IPAGE <> «PAGE) TBEN GOSDB 21730:ELSE PEINT f l , ” :PRINT 1 1 ,"
21090 EETDEN

21110 REM «  SUBROUTINE to PEINT LINE RESULTS BEADING ï  **
21160 PEINT fl,-PROJECT TITLE:";TITLE!
21170 PEINT »1,TAB(20);" L I N E  D A T  A";TAB(51);"* ะ) HAX COVER DEPTB EXCEED

21190 PRINT fÛAB(7);"ERON";TAB(13);"TO";TAB(41);" MIH‘ ;TAB(48) ; 'MAX';
21200 PRINT fl,T A B (5 3 ) ;"GROUND";TAB(60); "PIPE ;ÏA B (65);’  MATER- 
21220 PRINT f l , -  LINK ,TAB(7);"NODE ,TAB(1 2 );"NODE ,
21230 PRINT fl,T A B (1 9 );"PLON ,TAB(26); "LENGTB";TAB(35); "DIAN";
21240 PRINT f l ,  TAB(4 1 ) ;"SLOPE ; TAB(4 7 );'SLOPE'; TAB(53) ; ‘ SLOPE: ;
21250 PRINT fl,TAB(59);"SLOPE";TAB(65);" DEPTB: ;TAB'73);"VEL"
21260 PRINT f l , -  f-;TAB (9); f  ,TAB(14);-f ;TAB(18),‘  (CHS)-;
21270 PRINT fl,TA B (27);"(N ) ,TAB(35);"('CN) ,TAB(42);" i " ;T A B (4 9 ) ;T ;
21280 PRINT #1,TAB(55); "X "; TAB(61); "X‘ 1TAB(67); - (CM )TAB(73); "m/ s *
21290 PRINT f l , "
21300 RETURN

21320 REN พ  SUBROUTINE TO PRINT LINE RESULTS BEADING 2 «
21370 PRINT fl,-PROJECT TITLE: ";TITLE!
21380 PRINT fl,T A B (2 0 );" L I N E  D A T  A";TAB(51);"* ะ) MAX COVER DEPTB EXCEED

21400 PRINT f l ’,TAB( 9 ) ; "GROUND ELEV";TAB(27);"CR0NN ELEV;
21410 PRINT fl,TAB(45),INVERT ELEV“ ; TAB(61 )•-EXCAVATION DEPTH”
21420 PRINT fl,T A B (2 ), LINK";TAB(9 ) ; "UPSTRN";TAB(18); DNSTRN";
21430 PRINT f 1, TAB(2 7 ) ;"UPSTRN";TAB(3 6 );"DNSTRN"; TAB(4 5 );"UPSTRN";
21440 PRINT f 1, TAB(5 4 ) ;"DNSTRN",TAB(63), UPSTRN"; TAB(72), DNSTRN"
21450 PRINT f l , -  f";TAB(10);UNITf(3);TAB(19);UNIT!(3);
21460 PRINT fl,TAB(28);UNIT!(3);TAB(37);UNIT!(3);TAB(46);UNITf(3);
21470 PRINT fl,TAB(55);UNITf(3);TAB(64);UNITf(3);TAB(73);UNITf(3)
21480 PRINT f l , "
21490 RETURN

21510 REN tt SUBROUTINE TO PRINT NODE RESULTS BEADING ท 
21560 PRINT fl,-PROJECT TITLEÏ - ; TITLE!
21570 PRINT fl,T A B (1 3 );- N 0 D E D A T A "

21590 PRINT fl',TAB(27);"GROUND";TAB(3 6 );"EXCAVATION";
21600 PRINT fl,TAB (49), DIST BIGB INVERT-
21610 PRINT f l , "  NODE ,TAB(10) ; "AREA" ;TAB( 18) ; "RUNOEE ";TAB(28);"ELEV;
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21620 PEINT 11, TAB(3 8 ); 'DEPTH■1TAB(5 0 );*T0 LOU INVERT*
21630 PRINT 11,* i*;T A B (10);'(ha ) ,TAB(19);' COE.*;ÎAB(28);ONItt(3); 
21640 PRINT »1,TAB(38);0NIT6(3);TAB(55);0NIT$(3)
21650 PEINT 11,
21660 RETURN

21680 REM tt SUBROUTINE TO HOLD SCREEN *»
21730 LOCATE 24,1

21750 PRINrPRESS any key to CONTINUE*;

l if t ™
22080 PRINT fl!COVERMIN,COVERMAX,VELMIN,YELMAX,SLENGTB,AVGDIAM,AVGDEPTH,AVGAREA, 
OOTCROHN

22100 PRINT fl,LINR(I);NEROM(I) ; NTO(I) ; SPAN(I) ;DIAM{I) ;COVER( 1 ) ; IMAX(I) ; IM IN (I); 
ELON(I) ; FLOMMLI); DEPTH( I ); VELOCITY(I);VELOCITYHfI) ;PIPESLOPE(1 ) ;SLOPEMIN( I ); SLOP 
EHAX ( I ) GROONDSLOPE( I ), XUP(I) ; DPINYERT( 1 ) ;XDOMN( I ) ; DOHNINVERT( I ) ; DPCRONN( I ) ;DONN

22105 PRINT ll,A(I);DEPTHM(I)

22130 PRINT f 1 ,NODE(I);BA(I);DENM(I);DEN( I ) ; MERM( I ) ; MER(I) ; c ( I ) ; ELEV( I ) ; XNODE( I ) 
;DR0P(I);PEAR1(I);PEAE{I)
22140 NEXT I

22170 PRINT'DATA NON SAVED IN FILE:*;DF$
22180 GOSUB 21730: REN SCREEN HOLD 
22190 RETORN

22000 REN น  SOBROOTINE TO SAVE DATA TO DISE »

22020 INPUT ‘ ENTER NANE OE DISE FILE TO BE SAVED:*;AF$
22021 DF$ ะ *b:*+AF$+*.sto*
22030 OPEN T ,1 ,D F *
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L i s t i n g  ร ่ ว ใ น ม • น ใ ! ล ั ก ข อ ง ,« อ ง โ ป ร น ก ร ม ก า ร อ อ ก แ บ บ ร « บ น ร « บ า ย • น า ร ่ ว ม

I I »
10070 HPAGE ะ 30000 
10080 HL1HE ะ 120 
10090 MODE ะ 121
10110 D1H ANGLE(HLINK),PEAK1(HNODE),PEAK(HNODE)
10120 DIM C0EF(3) 1 COVER)HLINR) 1CUHDEH(HNODE),CDHDEPTH(HNODE)
10125 D1H BA(HNODE),DEN(HNODE),DENH(HNODE), NEE(HNODE)1HEEH(HNODE), c( HNODE)
10126 DIH COHDEHN(HNODE),ELOHH(HLINK),YELEOLL(HLINK),GS(HLINE),STO(HLINE)
10127 DIH T(MLIHK), IMI1(MLIMK) 1A(MLIiK),DEPTBMfMLIHK)1VSLOCITTM(MLIHK) 
10130 DIH DEPTB(HLINR),DIAH(HLINK),DOHNCROHN(HLINR),DOPINYEET(HLINK)
10140 DIH DROP(HNODE),ELEY(HNODE),FLOM(HLINK), FH$ ( 6)
10150 DIH GROUNDSLOPE(HLINK), IHAX(HLINK), LINK!HLINK),NDEGREEIHNODE)
10160 DIH NFROH(HLINK),NODE(HNODE),NTO(HLINK),PIPESLOPE(HLINK)
10170 DIH SLOPEHAX(HLINK)1SLOPEHIN(HLINK),SPAN(HLINK)
10180 DIH UNIT$(6), UPCROHN(HLINK),UPINYERT(HLINK),YELOCITY(HLINK)
10190 DIH XDOHN(HLINK),XNODE(HNODE),XDP(HLINK)
10210 PRINT’COHBINED SEWER MENU'
10220 PRINT
10230 PRINT- 1. INPUT DATA FROH KEYBOARD”
10240 PRINT- 2. INPUT DATA FROH DISR FILE-
10250 PRINT- 3. LIST DATA-
10260 PRINT- 4. CHANGE SYSTEH CHARACTERISTICS”
10270 PRINT- 5. ADD NODES’
10280 PRINT- 6. DELETE NODES’
10290 PRINT- 7. CBANGE NODE DATA*
10300 PRINT- 8. ADD LINKS-
10310 PRINT- 9. DELETE LINKS’
10320 PRINT- 10. CBANGE LINK DATA”
10330 PRINT- 11. DESIGN SEWERS'
10340 PRINT- 12. SAVE DATA TO DISK-
10350 PRINT- 13. START A NEN RUN’
10360 PRINT- 14. END’
10380 INPUT -ENTER NOHBER OF DESIRED ACTION:-;IACT
10390 IF IACTd OR IACT>14 THEN PRINT NOT WITHIN RANGE. PLEASE REENTER":GOTO 103
10400 ON 1ACT GOSUB 10690,11500,11820,12750,13440,13650,13950,14290,14560,14910,
15480,15950,16200,16290
10410 GOTO 10200
z  m  «  ....................................
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u r n  a f c i o s i :  M T : p m
10500 PEINT TAB(20);‘MARNIHG !i NARKING !!'
10510 PRINT'AN ERROR BAS OCCORED IN LINE ; ERL ะ' IN TBE MAIN PROGRAM.*
10520 PRINT'TBE ERROR CODE IS ";ERR
10540 PRINT'AETER TBIS MESSAGE, YOO HILL RETURNED TO TBE MEND.- 
10550 PRINT'SAVE YOUR DATA TO DISK IE YOU BAVE NOT ALREADY DONE so ! !■
10560 GOSOB 21730 
10570 RESUME 10200
10590 REM ** SUBROUTINE TO ENTER DATA FROM KEYBOARD t t  
10690 IE ISAVE =0 TBEN GOSUB 16380 
10700 ISAVErO
10720 LINE INPUT ‘ENTER TITLE EOR PROJECT: ';TITLEt 
10730 PRINT- a ■
10740 PRINT' i ะ.......
10755 PRINT' i ะ 14648/(t+48)*1.03 [ Rainfall intensity frequency in 100 years {
10756 PRINT' i ะ 12667/(t+45)*1.02 [ Rainfall intensity frequency in 50 years {
10757 PRINT' i ะ 10868/(t+42)'1.01 [ Rainfall intensity frequency in 25 years {
10760 PRINT' i ะ 8418/(t+37)‘1.00 [ Rainfall intensity frequency in 10 years {
10770 PRINT' i ะ 6994/{t+34)‘0.99 [ Rainfall intensity frequency in 5 years {

ะ 4803/(t+28)‘0.97 [ Rainfall intensity frequency in 2 years { 
a ะ ■ ; A :INPDT ■ b ะ -;B:INPUT • k ะ -;KK

ELOH IN LITERS PER SECOND (LPS)' 
LENGTBS AND ELEVATIONS IN METERS (If)" 
DIAMETERS IN CENTIMETERS (CM)'

Bangkok } ]’
10775 PRINT i 
Bangkok } ]■

10780 INPUT •
10790 PRINT 
10800 PRINT'
10810 PRINT- 
10820 PRINT'
10840 INPUT 'ENTER RATE OE I/I ; (CMD/ha) -;R0
10870 GOSUB 16560 : REM ASSIGN UMNO
10880 INPUT 'ENTER NUMBER OF TBE OUTEALL NODE:';NREE
10890 PRINT-ENTER TBE CROHN ELEVATION OE TEE OUTEALL N0DE:';UNIT$(3);
10920 PRINT'ENTER MINIMUM SCOUR VELOCITY ALLOWABLE:-;0NIT$(5);
10940 PRINT'ENTER MAXIMUM VELOCITY ALLOWABLE:-;DNIT$(5);
10960 PRINT'ENTER DEFAULT MINIMUM COVER DEPTB';UNIT$(3);
I  l i l l j ™  on.
11000 INPUT 'ENTER MANNING’S ROUGHNESS COEFFICIENT:-; SOUGH
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11005 INPUT 'TIKE 0E ENTRY (HIN)';TE

!! CO m;
11030 PRINT'BEGIN ENTERING LINE DATA’
11040 PRINT:PRINT’ ENTER ๚ ’ FOR LINE » TO DISCONTINUE. ■ ;TAB(65) ; ’ ENTRY l ' ; M  
11050 PRINT:INPOT 'ENTER LINE NUMBER:■;LN$
11060 IF LN! ะ 'H ' OR LN! ะ V  THEN GOTO 11210

11080 LINE(I) ะ VAL(LNJ)
11090 INPUT ■ ENTER FROM NODE:■;NFROM(I)
11100 INPUT ’  ENTER TO NODE:';NTO(I)
11110 PRINT' ENTER LENGTH OF LINE ';0 N IT ! ( 2 ) ; ' : ‘ ;

I l  I I  J m iB i iW l i r f l im ' : - ;

11160 PRINT' ENTER MINIMUM COYER DEPTH (DEFAOLT ะ ' ; C O V E R M I N ;

11180 IF COYER! ะ "  THEN COVER(I) ะ COVERMIN ELSE COYER(I) ะ VAL (COYER!)
11190 IF I+l> HLINE THEN PRINT NAIIHOH NUMBER OF LINES ENTERED.’ :GOSUB 21730:GOT

I I or n , .
11210 NLINK ะ I:GOTO 11370 

1 0 0 1
11240 PRINT'BEGIN ENTERING NODE DATA’
11250 PRINT:PRINT'ENTER ๚ , FOR NODE I TO DISCONTINUE.'; TAB(50);'ENTRY IT; 1+1BBi :
11310 INPDT ■ POP.AT T ะ T l [ END OF TINE ] (CAPITA/ha) ; ;DEN(I)
11315 INPOT ■ HASTE AT T ะ Te [LITERS PER CAPITA PER DAY ] ■;MERM(I)
11316 INPUT ■ HASTE AT T ะ T« LITERS PER CAPITA PER DAY ] ,HER(I)

I II  I I I  J p w .  lulilio» OF NODE •; « m V i
11340 IF I+DMNODE THEN PRINT ’ MAXIMUM NUMBER OF NODES ENTERED.’ -.GOSUB 21730:G0T

l i i o m ,
11360 NNODE ะ I 
11365 GOTO 11220 
11370 RETURN

11390 REN »  SUBROUTINE TO ENTER DATA FROM DISK FILE ท 
11500 IF ISAYE ะ 0 THEN GOSOB 16380: REN TEST DATA SAYE 
11510 ISAYE ะ 0 
11520 CLS
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11530 INPUT "ENTEE NAME OF DISK FILE TO BE READ:'; AFI
11535 DFI ะ 'b : '*A F I
11540 OPEN ฯ ' , l.D FI
11550 PRINT'NOH READING DATA'
11560 LINE INPUT ll.T IT LE I
11570 INPUT f 1 ,NLINK,NNODE,A,B,KR,RO,HREF
11580 INPUT 111ELEVEEF1 ROUGH, TE
11590 INPUT I 1.COVERMIN,COVERMAX, VELMIH,VELMAX

11610 1NPUTI1, LINR( 1 ) 1 NFROHf I ), NTO( I ), SPAN ( I ), DIAM( I ), COVER( I )

11640 INPUT 11 ,NODE{ I ) , BA( I ) , DENMน ) , DEN( I ) , HEBM( 1 ) , HER{ I ) , c ( I ) , ELEV( I ) , PEAE1 ( I )

r i; ,H
11670 GOSUB 16560: REN SET UNIT NAMES
11680 PRINT : PRINT 'DATA READ.' : PRINT ■ FILENANE : ';D F |
11690 PRINT' PROJECT TITLE ะ •; TITLE;
11700 GOSUB 21730: REN BOLD SCREEN 
11710 RETURN

11730 REN ท SUBROUTINE TO LIST DATA ท 

11830 OPEN 'SCRN:' FOR OUTPUT AS I I

เร ุ้ s i
11880 INPUT 'DO YOU HANT A BARDCOPY OF TBE DATA (Y /N )'; ANSI
11890 IF ANSI <> T  AND ANSI O  y  TBEN GOTO 12010
11900 OPEN 'LPT1:' FOR OUTPUT AS 11
11910 IPAGE ะ NPAGE
11920 GOSUB 12140
11930 CLOSE
12010 RETURN

12030 REN ท SUBROUTINE TO PRINT OUT DATA tt
12140 IF (IPAGE OMPAGE) TBEN CLS
12150 PRINT I I ,  ‘ TBE CURRENT SYSTEN CBARACTERIST3CS ARE:'
12160 PRINT l i
12170 PRINT 11,
12171 PRINT I I ,
12172 PRINT I I ,
12173 PRINT 11,
12174 PRINT I I ,
12175 PRINT I I ,
12176 PRINT I I ,
12180 PRINT 11,
12190 PRINT I I ,
12200 PRINT I I ,

PROJECT TITLE';TAB(40)iTITLEI

i  ะ-
(t+b)*k  ■ ะ PRINT
TAB(40); A 
TAB(4 0 );B 

k ะ ■;TAB(4 0 );RK 
NUMBER OF NODES:
NUMBER OF LINKS:

; TAB{40 );NHODE 
;TAB(40);NLINK

RATE OF I/I:';T A B (4 0 );R O ;' (CMD/ha)'



12210 PRINT 11, 
12220 PEINT 11, 
12230 PEINT 11,
1 0 0 1 ] PBTUT i l

!! : 
12250 PRINT 11,

MINIMUM SCOUR VELOCITY: • ; TAB(40);VELMIH; * *,UHITJ(5)
MAXIMUM VELOCITY: ; TAB(40) ;VELMAX;■ *,UNIT$(5)
NANNING’ S ROUGHNESS COEFFICIENT:TAB(40); ROUGH
TINE OF ENTRYะ■;TAB{40); TE
SEMER OOTFALL NODE i : ' ; TAB(40 ) ;NEEF
CROHN ELEVATION OF OOTFALL NODE:• ; TAB(40);ELEVREE;” *;UNIT$(3

12260 IF IPAGE 0 NPAGE THEN GOSUB 21730: CLS: ELSE PRINT I1,” :PR1NT II,"
12270 GOSUB 12470

12290 PRINT ll,TAB(2);LM(I);TAB(10);NFRON(I);TAB(18);NTO(I);
12300 PRINT *1 ,TAB(28); SPAN( I ) ; TAB( 43) ; DI AM( I ) , TAB(53) ;COYER(I)
12310 IF (IPAGE <> NPAGE) AND (I NOD IPAGE ะ 0) TBEN GOSOB 21730:CLS:GOSUB 12470

12330 IF (IPAGE <> NPAGE) TBEN GOSOB 21730: CLS:ELSE PEINT ll,":PRINT II," 
12340 GOSOB 12610

12360 PEINT ll,TAB(2);NODE(I);TAB(7);PEAKl(I);TAB(12);PEAK(I);TAB(18);BA(I);TAB( 
22);C(I);TAB(28);DENN(I);TAB(35);DEN(1);TAB(45);HERH(I);TAB(55);HER(I);TAB(65);E

12370 IF (IPAGE 0 NPAGE) AND (I NOD IPAGE ะ 0) TBEN GOSOB 21730: CLS: GOSOB 126 

12390 IF (IPAGE <> NPAGE) TBEN GOSOB 21730: CLS: ELSE PRINT ll,":PRINT II,"

I B S -
AB(35);‘ NAX POP";TAB(45);“MIN MASTE ;TAB(55); "MAX MASTE";TAB(6 5 ) , "ELEVATION" 
12640 PRINT 11," I  MIN PEAR"; TAB(17);■(h a) • ;  T AB{2 3 ) ; 1COE. ; TAB(2 7 ) ; " (CAP/ha) 
■ ; TAB(35);■(CAP/ba)■;TAB(45);■(L/CAP)■;TAB(55), (L/CAP) ,TAB(67);UNIT$(3)
12650 PRINT II,"
12660 RETORN

12680 REN » SUBROUTINE TO CHANGE SYSTEM CHARACTERISTICS t t  
12750 ISAYE ะ 0

12770 PRINT "THE CDRRENT SYSTEN CHARACTERISTICS ARE:"
12780 PRINT



|SL=12820 PRINT- RATE OF I/I:•;TAB(40);R0;• (CMD/ha)’
12830 PRINT- MINIMUM SCOOR VELOCITY: ;TAB(40);YEL)IIN;’ -;0NIT!(5)
12840 PRINT- MAXIMUM VELOCITY:■;7AB(40);VELMAX;“ -;0NIT$(5)
12850 PRINT- MINIMUM COVER DEPTB (DEFAULT)ะ-;TAB(40);COYERMIN; * -;0NIT!(3)
12860 PRINT- MAXIMUM COVER DEPTH: ;TAB(40);COVERHAI, -;0NIT!(3)
12870 PRINT' SEMER OUTFALL NODE * : ;TAB(40);NREF 
12874 print; HANNING’ROOGBNESS COEFFICIENT:;;TAB(40);ROUGH

I S  print; ĈçSn̂ LEVATION̂ÇF̂ OÇTFALL NODE:"i »" ‘;0HIT!(3) 
12890 PRINT- * DPDATED BY PROGRAH AS NEEDED. NOT OSER EDITABLE.- 
12900 GOSUB 21730ะREM BOLD SCREEN

12920 PRINT-PRESS 'RETURN' IF DEFAOLT IS ACCEPTABLE, OTHERWISE ENTER NEM VALUE- 
12930 PRINT-PROJECT TITLE:-;TAB(40);'DEFAOLT ะ ■;TITLE!;
12940 INPOT TEHP!
12941 IF TEHP! 0 “ THEN TITLE! ะ TEHP!19Q49 PR TUT* a •
12943 PRINT’ i ะ......

12945 PRINT” i ะ 14648/{t+48)‘1.03 [ Rainfall intensity frequency in 100 years { 
Bangkok ) ]-:PRINT" i - 12667/(t+45)‘1.02 [ Rainfall intensity frequency in 50

12946 PRINT" i ะ 10868/(t+42)‘1.01 [ Rainfall intensity frequency in 25 years { 
Bangkok ) ]":PRINT’ i - 8418/(t+37)"1.00 [ Rainfall intensity frequency in 10

12947 PRINT" i ะ 6994/(t+34)"0.99 [ Rainfall intensity frequency in 5 years ( 
Bangkok ) ]’ :PRINT" i - 4803/(t+28)"0.97 [ Rainfall intensity frequency in 2

12948 PRINT - a ะ TAB(40);"DEFAULT ะ * ;A;iINPUT TEH?!
12949 IF TEHP! 0 " THEN A ะ ABS(VAL(TEHP!))
12950 PRINT ; b ะ -;TAB(40);“DEFAULT ะ-;B;

! IF îLpfo -; THEN รุ้- ABS( VAL (TEHP!))
12953 PRINT ■_ k ะ TAB(40); “DEFAULT ะ-;RE;

! Hpf o -“ THEN KK ะ BS VAL TO))
12960 PRINT ' RATE OF 1/1 :“;TAB(40);“DEFAULT ะ-;RO;

! m < • m  «0 โ  . m m  i
12990 PRINT ■ MINIMUM SCOOR VELOCITY•;TAB(40);“DEFAULT ะ-;YELHIN;

13020 PRINT MAXIMUM VELOCITY:■;TAB(40); DEFAULT ะ-;VELMAX;



แ ฒ ๊ ท ู๊เ ท ุ่ร ฺท ู๊ ■■ THEN H i m  :  m m m a )
13050 PRINT ■ r a n  HINIHOH COVER DEPTH : * ;TAB(4 0 );'DEFAULT ะ , ; COVERMIN;

13070 IF TEMPI <> THEN COVERMIN ะ ABS(VAL(TEMPt)}
13080 PRINT ■ MAXIMUM COYER DEPTHะ■;TAB(4 0 );"DEFAULT ะ , ; COYERMAX;

13100 IF TEMP* <> "  THEN COYERMAX ะ ABS(VAL(TEMPI))
13110 PRINT" SEMER OOTFALL NODE I :■ ;TAB{40)■"DEFAOLT ะ * ;NREF;

! n"  < ;  THE H ไ « พ ™ ท ุ  .
13131 PRINT" HANNING’ ROOGHNESS COEEEICIENT:■;TAB{4 0 );'DEPAOLT ะ " ;ROUGH;

13133 IF TEMP* <> ■■ THEN ROUGH ะ ABS(YAL(TEMPI))
13134 PRINT" TIME OF ENTRY:";TAB(4 0 );"DEFAULT ะ ;TE;

L ™ '1 .  J ™ .I?  -  *  !™  ' .13158 PRINT" CROHN ELEVATION OF OÜTFALL NODE:";TAB)4 0 );"DEFAOLT ะ " ;ELEVREF;

13160 IF TEMP$ 0  THEN ELEVREF ะ ABS(VAL(TEMPI))

13180 PRINT" OPTIONS AVAILABLE FOR ONITS":PRINT 
13220 PRINT" FLOW IN LITERS PER SECOND (LPS)"
13230 PRINT" LENGTHS AND ELEVATIONS IN METERS (M)*
13240 PRINT" DIAMETERS IN CENTIMETERS (CM)"

I I : ?  ..13340 GOSOB 16560: REM ASSIGN ONmO 
13350 PRINT:PRINT"SYSTEM CHANGES COMPLETE."
13360 GOSOB 21730: REM SCREEN BOLD 
13370 RETURN

13390 REM «  SUBROUTINE TO ADD NODES **
13440 ISAYE ะ 0

13460 PRINT" THERE ARE CORRENTLY ■; NNODE; "NODES IN THE NETHORL"
13470 IF NNODE +1>HN0DE THEN PRINT HAXIHOM NOMBER OF NODES HAVE BEEN ENTERED.":G

13480 PRINT: ENTER 'M’ FOR NODE NOMBER TO RETORN TO MAIN MEND"

13500 INPOT "ENTER NODE NUMBER:* ;NNI 
13510 IF NN$="H"OR NN|=-B- THEN GOTO 13580

13539 INPUT ■ MIN FACTOR ะ ";PEAK1(NNODE)
13540 INPOT • PEAK FACTOR ะ : ;PEAK(NNODE)
13541 INPOT - POP.AT T ะ Te i BEGIN TIME ] (CAPITA/ba) -;DENM(NNODE)
13542 INPOT • POP.AT T ะ T i [ END OF TIME ] (CAPITA/ha) ,DEN(NNODE)
13543 INPOT • HASTE AT T ะ Te [LITERS PER CAPITA PER DAY ] " ; HERN(NNODE)
13544 INPUT ■ HASTE AT T ะ T« [LITERS PER CAPITA PER DAY ] ";HER(NNODE)
13545 INPOT * RONOFF COE. * ;C (I)
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13550 PRINT’ ENTER ELEVATION OF NODE • ,DHIT$(3) ; * : * ;
13560 INPOT ELEY(NNODE)
13570 GOTO 13470 
13580 RETORN

13600 REN »« SOBROOTINE to delete nodes **
13650 ISAYE ะ 0

13670 PRINT’ ENTER T  FOR NODE NONBER TO RETORN TO NAIN MEHD': PRINT 
13680 INPOT ’ ENTER TOE NONBER OF TOE NODE TO EE DELETED’ ; NDi
13690 IF แ พ ะ ๚ ' OR ND$ะ THEN GOTO 13880 
13700 ND ะ ABS(YAL(ND$j)

13720 IF I>NNODE THEN PRINT:PRINT'NODE NONBER ENTERED NOT IN LIST PLEASE REENTER

13730 IF NODE (I)OND THEN I=I+1:G0T0 13720 
13740 PRINT’ NODE J‘ ;ND;’ HAS THE FOLLONING DATA:’
13745 PRINT’ AREA (ha) ;HA(I)
13749 PRINT’ NIN FACTOR ะ -;PEAK1(I)
13750 PRINT’ PEAK FACTOR ะ -;PEAK(I)
13751 PRINT’  POP.AT T :  Te i BEGIN TINE ] (CAPITA/ha) ’ ;DENN(I)
13752 PRINT’ POP. AT f :  Tl [ END OF TIME ] (CAPITA/ha) ’ ;DEN(I)
13753 PRINT’ HASTE AT T ะ Te [LITERS PER CAPITA PER DAY ] ’ ;NERH(I)
13754 PRINT’ NASTE AT T ะ T« [LITERS PER CAPITA PER DAY j  ’ ;HER(I)
13755 PRINT’ RONOFF COE. ’ ;C (I)
13760 PRINT’ ELEY *;0N IT $(3 );’  ะ ’ ;ELEV(I)
13770 INPOT ’ IS THIS THE NODE TO BE DELETED (Y/N)’ ;ANS*
13780 IF ANSIO’ Y’ AND A H S lo y  THEN GOTO 13670

1  I! Sr
13809 PEAKl(J) ะ PEAKKJ+l)
13810 PEAR(J) ะ PEAR(jil)
13811 DENN(J) ะ DENN(J+1)
13812 DEN(j) ะ DEN(J+1)
13813 HERN(J) ะ HERN(jil)
13814 HER(J) ะ HER(J+1)
13815 C(J) ะ C(J+1)
13820 ELEY(J) ะ ELEY(J+1)
13830 NEXT J
13840 NNODE ะ NNODE-l
13850 PRINT’ NODE BAS BEEN DELETED’

13870 GOTO 13670 
13880 RETORN

13900 REN ** SOBROOTÏNE to change node data *<
13950 ISAYE ะ 0

13970 PRINT’ ENTER T  FOR NODE NONBER TO RETORN TO NAIN NENO’ iPRINT 
13980 INPOT ’ ENTER THE NONBER OF THE NODE TO CHANGE’ ;ND*
13990 IF ND$:’ H OR THEN GOTO 14210
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14000 ND ะ ABS(VAL(NDJ) )
14020 IF DNNODE THEN PRINT :PEINT'NODE NDHBER ENTERED NOT IN LIST. PLEASE REENT
14030 IF NODE(l)oND THEN I-I+l-GOTO 14020 
14040 PRINT NODE #";ND;”BAS THE FOLLOWING DATA:'
14045 PRINT' AREA (ha) * ;TAB(20);BA( I)
14049 PRINT • HIN FACTOR ะ ■ ;PEAK1{I)

: 1 • ! '  ร ' ™  1 ■ « ! !14056 PRINT ■ POP.AT T ะ Tl [ END OF TINE ] (CAPITA/ha) •ะDEN(I)
14057 PRINT • HASTE AT T ะ Te [LITERS PER CAPITA PER DAY ] -;HERN(I)
14058 PRINT ■ HASTE AT T ะ Tl [LITERS PER CAPITA PER DAY j ';HER(I)
14058 PRINT * RUNOFF COE. -;C(I)
14060 PRINT' ELEV ';UNm(3);: ะ -;TAB(20);ELEV(I)
14070 INPUT “IS THIS THE NODE TO BE CHANGED (Y/N)';ANS1 
14080 IF ANSJo T  AND ANSîoy THEN GOTO 13970
14090 PRINT'PRESS 'RETURN’ IF DEFAULT IS ACCEPTABLE, OTHERHISE ENTER NEH YALUE' 
14100 PRINT'NODE l';TAB(20)i'DEFAULT ะ ;ND;
14120 IF TEHPfO” THEN NODE(I) ะ ABS(YAL(TEKP$))
14130 PRINT' AREA (ha) -;TAB(20);'DEFAULT ะ ,BA(I);

w o  • TBท ๊ผ ฺโ • พ ุ™
14141 PRINT" HIN FACTOR ';TAB(20); DEFAULT ะ ';PEAR1(I);

I  i  l"14144 PRINT' PEAR FACTOR ';TAB(20);'DEFAULT ะ ';PEAR(D;I _
14151 PRINT' POP.AT T ะ Te :;TAB(20);'DEFAULT ะ *;DENH(I);

14154 PRINT' POP.AT T ะ Tl ;;TAB(20);'DEFAULT ะ ';DEN(D;
H W O -; m  B i l l  M tt n w T14157 PRINT' HASTE AT T ะ Te -;TAB(20);'DEFAULT ะ *;HERN(I);

1  œ ™ ,  ไนู ๊ ทฺ, r
14160 PRINT' HASTE AT T ะ Tï ';TAB(20);'DEFAULT ะ *;HER(I);
§  m  [ p 5  m  . ’‘พ ุ™ !!14163 PRINT' RUNOFF COE. ,TAB(20), DEFAULT ะ ';C(D;
i »«»  ทุ CÜ โ  น m

14178 PRINT' ELEV - ; DNI7$(3); TAB(20);'DEFAOLT ะ ■ ;ELEV(I);
ะ  ; | g ;  1; ÇU

14190 PRINT'NODE CHANGE COMPLETE": PRINT 
14200 GOTO 13970 
14210 RETURN
14220 REM.......................... ..................... ......................................................
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14230 REM t t  SÜBR00TIHE TO ADD LINKS »»
14290 ISAVE ะ 0
14310 PRIHT’TBERE ARE CURRENTLY";NL1NK1’ LINK IN TBE NETWORK."
14320 IF HLIHR+l>MLINK TBEN PRINT "MAXIMUM NUNBER OF LINKS BAYE BEEN ENTERED.":G
14330 PRINT’INTER ‘M’ FOR LINK NUMBER AFTER LAST LINK BAS BEEN ENTERED."
14350 INPUT "ENTER LINK NUMBER:";LN!
14360 IF LN*:T OR แนะ V  TBEN GOTO 14480 
14370 NLINK-NLINK+1 
14380 LINK(NLINK):YAL(LN!)
14390 INPUT ■ ENTER FROM NODE:';NFROM(NLINK)
14400 INPUT • ENTER TO NODE:■ ;NTO(NLIHK)
14410 PRINT" ENTER LENGTH OF LINK ";UNIT!(2)INPUT SPAN(NLINK)
14420 PRINT" ENTER DIAMETER OF LINK ";UNIT!(4);":";ะINPOT DIAM(NLINK)
14440 PRINT"" ENTER MINIMUM COVER DEPTB ( DEFAULT̂*; COVERMIN ; INPUT COVER! 
14450 IF COVER!:"" TBEN COVER(NLINK)ะCOVERMIN ELSE COYER(NLINK):VAL(COVER!)
14460 PRINT 
14470 GOTO 14320 
14480 RETURN
14500 REM «  SUBROUTINE TO DELETED LINKS »
14560 ISAVE ะ 0
14580 PRINT'ENTER 'M1 TO RETURN TO MAIN MENU"-.PRINT 
14590 INPUT "ENTER TBE NUMBER OF TBE LINK TO BE DELETED";LN!
14600 IF LN!= H OR LN!:"|" TBEN GOTO 14830 
14610 LN ะ ABS(VAL(LN!))
14630 IF DRUNK TBEN PRINT :PRINT "LINK'iLN;" NOT IN LIST. PLEASE REENTER"-.GOTO
14640 IF LINK(I)OLN TBEN I=I+1:G0T0 14630 
14650 PRINT-LINK »";LN;"BAS TBE FOLLOWING DATA:"
14660 PRINT" FROM NODE ะ ■ ;TAB(34);NFROM(I)
14670 PRINT" TO NODE ะ •;TAB{34);NTO{I)
14680 PRINT" LENGTB‘;UNIT!(2);" ะ ";TAB(34);SPAN(D
14690 PRINT" DIAMETER";UNIT!(4);" ะ ";TAB(34);DIAM(I)
14700 PRINT" MINIMUM COVER DEPTB ะ ";TAB(34);COVER(I)
14710 INPUT "IS TBIS TBE LINK TO BE DELETED (Y/N)";ANS!
14720 IF ANS!(>"Y AND ANSÎO'y" TBEN PRINT -.GOTO 14580 
14730 FOR J-I TO NL1NK-1
14740 LINK(J) ะ LINK(J+1)
14750 SPAN(J) ะ SPAN(j4l)
14760 DIAM(J) ะ DIAM(J+1)
14770 NFROM(j) ะ NFROM(Jtl)
14780 NTO(J) ะ NTO(J+l)
14790 COVER!J) ะ C0VER(J+1)
14800 NEXT J 
14610 NLINK ะ NLINK-1 
14820 GOTO 14580
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14830 RETORR
14850 REH น ิ SOBROOTIHE ïô CBAHGE lire data น ิ 
14910 ISAVE ะ 0
14930 PRIHT'ERTER 'H’ FOR IBE LIRE » TO RETURN TO HAIR HERU’-.PRIRT 
14940 INPUT "ENTER TEE NUMBER OF TBE LIRE TO BE CHARGED";LR$
14950 IF LRJ:"H" OR LH*:"«" THEN GOTO 15290 
14960 LR ะ ABS(YAULRi))
14980 IF DRL1RE THEN PRIRT :PRIRT"LIRE";LR;" ROT IN LIST. PLEASE REENTER-:GOTO
14990 IF LIRE(I)<)LR TBER Id+r.GOTO 14980 
15000 PRIRT’LIRE l";LR;"EAS TBE FOLLOHIRG DATA:"
15010 PRIRT" FROH RODE ะ ";TAB(37);RFR0H(I)
15020 PRIRT" TO RODE ะ ";TAB(37);RT0(D
15030 PRIRT" LENGTH";UNIT$(2); - ะ ";TAB(37);SPAR(I)
15040 PRIRT" DIAMETER";UNIT${4);*■  ะ ;TAB(37);DIAH(I)
15050 PRIRT" MINIMUM COYER DEPTH ะ ";TAB(37);C0YER(I)
15060 IRPOT "IS THIS TBE LIRE TO BE CHARGED (Y/R)";ARSi
15070 IF AHSÎOT AND ARS*<>Y TBER PRIRT :GOTO 14930
15080 PRINT-PRESS 'RETURN' IF DEFAULT IS ACCEPTABLE, OTBERRISE ERTER HER VALUE-
15090 PRIRT'LIHE f-;TAB(30);"DEFAULT ะ";LR;
! ! 1 -; TO « L t f s i m  m j )
15120 PRIRT'FROH RODE";TAB(3Q);"DEFAULT ะ:;HFROH(I);
15140 IF TEHPfO" TBER RFROH(I) ะ ABS{VAL(TEMP$))
15150 PRINT-TO H0DE‘;TAB(3Q); DEFAULT ะ";RTO(I);
I  r  TBE » o il7  m พ  il
15180 PRIHT’LERGTB ";บ111ท(2) ; TAB( 30) ; "DEFAULT ะ";รPAR(I);
15200 IF TEHPtO" TBER SPAH(I) ะ ABS(YAL(TEHF*))
15210 PRIRT'DIAHETER "; UNIT$ ( 4) ; TAB{3 0 );"DEFAULT ะ " ;DIAH(I);

15230 IF TEMPJO"" TBER DIAH(I) ะ ABS(YALfTEHPî))
15240 PRINT-MINIMUM COYER DEPTH";TAB(30).DEFAULT ะ";COYER(I);
15260 IF TEHPJO"" TBER COYER(I) ะ ABS(YAL(TEHPî))
15270 PRINT-LINK CHARGE COMPLETE"-.PRIRT 
15280 GOTO 14930 
15290 RETURN
15310 REH น ิ SUBROUTINE TO PERFORM SEMER DESIGN น ิ 
15480 CLS
15490 FDLLTBETA ะ 4.3
15500 FLAT ะ .0008
15520 IF HLM ะ RHODE-1 TBER GOTO 15660
15530 PRINT-NETWORK IS ROT BRANCHED.-
15540 PRINT-NUMBER OF LIRES MUST EQUAL HUMBER OF RODES - 1"
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15550 GOSOB 21730
15660 COLOR 31,0-PKINT TAB(25) ; “COMBINED SEHERS SYSTEM WORKING': COLOR 7,0:PRIKT
15670 GOSOB 16960:REM RENOMBER MODES
15680 IE IERROR ะ 1 TBEN GOSOB 19820:G0S0B 21730:G0T0 15840
15690 GOSOB 17400:REM ELOMS DETERMIMED
15700 IE IERROR ะ 1 THEN GOSOB 19820: GOSOB 21730:GOTO 15840
15740 GOSOB 17870: REM EIMD MAI เ MIM SLOPES
15750 IE IERROR ะ 1 THEN GOSOB 21730: GOTO 15790
15760 GOSOB 18300: REM SET PIPE SLOPES
15770 GOSOB 19400: REM FIND VELOCITIES AND MATER DEPTES
15780 GOSOB 19700: REM CHECK MAI1MOM COVER DEPTH AND OOTEALL ELEVATION
15790 GOSOB 19820: REM REASSIGN ORIGINAL NODE NOMBERS
15800 GOSOB 20060: REM LIST DATA
15810 EOR 1ะ1 TO NLINK
15830 NEXT I
15840 RETURN
15860 REM M SUBROUTINE TO SAVE DATA TO DISK โ»
15960 INPUT 'ENTER NAME OE DISK EILE TO BE SAVED:-;AE*E l
16010 PRINT f1,ELEYREF; ROUGH ;TE
16020 PRINT II.COVERMINะCOVERHAX;YELHINiYELMAI
16040 PRINt'»,LINK(I);NEROM(I);HTQ(I);SPAN(I);DIAM(I);COYER(I)
16050 NEXT I
16070 PRINT ».N0DE(I);HA(I);DENN(I);DEN(I);HERH(I);HER(I);C(I);ELEV(I);PEAK1(I) 

16090 CLOSE
16110 PRINT'DATA NON SAVED IN EILE:';DE*
16120 GOSOB 21730: REM SCREEN HOLD 
16130 RETURN
16150 REM โ» SUBROUTINE TO START A NEW RON โ»
16210 IE ISAVE ะ 0 TBEN GOSOB 16380 
16220 RON
16240 REM โ» SUBROUTINE TO END PROGRAM โ»
16300 IE ISAVE ะ 0 THEN GOSOB 16280 
16310 CHAIN ■SELECT1
16330 REM โ  SUBROUTINE TO TEST EOR DATA SAVE »»



16380 IHPDT ‘ SAVE CURRENT DATA TO DISE {Y/N)';AKS$
16390 IF A N S to T  AND ANS*<>V TBEN G0S0B 15950 
16400 RETURN

16420 REN ** SOBRODT1NE TO SET UNIT NAMES »*
16560 ON IUNITS GOTO 16660 
16660 COEF(l) ะ .01 
16670 COEF(2) ะ 80!
16680 COEF(3) ะ 4343.06 
16690 OHITt(l) ะ (LPS)- 
16700 ONITM) ะ •(M )- 
16710 DRITÜ3) ะ * (M)■
16720 0NITM4) ะ -(CH)*
16730 01111(5) ะ ■ (MPS) ■
16740 GOTO 16830 
16830 m i)  ะ ฯ » » ,
16840 m i)  ะ ฯ» .»»» ,
16850 FM$(3) ะ ฯ » * .» » ,
16860 FM*(4) ะ ฯ .» » » ,
16870 ท ุผ ่ร )  ะ ฯ * .» » ,
16880 m i )  ะ ฯ» » *.» » ,
16890 RETDRN

16910 REM »  SUBROUTINE TO RENUMBER NODES AND LINES «

1  Ir “
ร  | i ;  ;  RHODE
17010 IF EFRON ะ 1 TBEN GOTO 17060
17020 IF NFRON(I) 0  NODE(J) TBEN GOTO 17060
17030 NFRON(I) ะ J
17040 EFRON ะ 1
17050 GOTO 17100
17060 IF STO ะ 1 TBEN GOTO 17100 
17070 IF NTO(I) 0  NODE(J) TBEN GOTO 17100 
17080 NTO(I) ะ J 
17090 ETO ะ ’ 1

17110 IF ETO ะ 1 AND EFRON ะ 1 TBEN GOTO 17150 
17120 IF EFRON 0 1  TBEN PRINT ‘ NODE*;NFROM(I);■ NOT IN 'FROM NODE r  LIST- 
17130 IF ETO 0  1 TBEN PRINT ’ NODE';NTO{I) ; • NOT IN 'TO NODE f  LIST- 
17140 IERROR ะ 1

17170 PRINT-PLEASE CHECK TO AND FROM NODE NUMBERS AND REFERENCE NODE NUMBER.■ 
17180 PRINT'TBEY MAY BAYE BEEN CBANGED INCORRECTLY BECAUSE OF TBIS ERROR. 
17190 GOSOB 21730: REM SCREEN BOLD 
17200 GOTO 17330 
17210 MODE ะ 0

17230 IF (KNODE=0) AND (NODE(I) ะ NREF) TBEN NREF ะ I:MODE ะ 1
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17250 I f  KHODK-1 THEN GOTO 17320
17260 PRINT-REFERENCE NODE r;N R E F ;‘ lS NOT IN ‘ NODE I 1 LIST-
17270 PRINT'PLEASE CHECK TO AND FROM NODE NUMBERS AND REFERENCE NODE NUMBER.*
17280 PRINT'THEY NAY HAYE BEEN CHANGED INCORRECTLY BECADSE OF THIS ERROR.-

1  § § 0: m  sc,™ »
17310 GOTO 17330 
17320 PRINT 
17330 RETURN

17350 REN <» SUBROUTINE TO ASSIGN INITIAL FLOMS ท 
17400 FOR I d  JO NNODE

17420 CONDEN(I) ะ " !HA(I)»DEN(I)»HER(I)*PEAR(I)/86400!) 4 (HA(I)*RO/86.4) .
17425 CONDEMN!I) ะ (HA(I)<DENN(I)*HERN(I)*PEAKl(I)/86400!) 4 (HA(l)*R0/86.4)

17440 FOrV i  to NLINK 
17450 FLON(I) ะ 0 
17455 FLOHM(I) ะ 0

17470 REN FIND DEGREE OF ALL NODES

E l
17540 IF (NDEGREE(NFRON(I)i 0 1 )  OR (NDEGREE(NTO(I)l ะ 0) THEN GOTO 17600
17544 IF 1=1 THEN GOTO 17546
17545 T( I ) ะรPAN( I -1 ) /VELFULL( I -1 ) /60 : TF=TF+T(I)
17546 TC=TE+TF ะ INTEN ะ A/((TC+B)‘ ER) : BP ะ BP+HA(I) : pp ะ {72*(TC M 05)/((BP 
+68158!)*((LOG (HP/961/L0G (10 ))/6 0 )))/1 00  ะ IF pp > 1 THEN pp ะ 1
17547 H ะ HP*PP : STO(I) ะ ( INTEN*E*C(I)*25/9)

lil il Kii17565 CDNDENN(NTOd)) ะ CONDEMN!NTO(I)) 4 CONDENN(NFROMd))
17570 NDEGREE(NFROMd)) ะ 0
17580 NDEGREE NTO(li) ะ NDEGREE(NT0(I))-1

17600 IF (NDEGREE(NTOd)) <) 1) OR (NDEGREE(NFROM( I )) ะ 0) THEN GOTO 17550 
17610 FLOH(I) ะ -CONDEN(NTOd))
17615 FLOHNd) ะ -CONDEMN!NTO(I))
17620 CONDEN(NFROHd)) ะ CONDEM(NTOd)) 4 CONDEN(NFRONd))
17625 COMDENN(NFRONd)) ะ CDNPEMM(NTOd)) 4 CONDEMN!NFROM(D)
17630 NDEGREE(NTOdi) - 0
17640 NDEGREE(NFROMd)) ะ NDEGREE(NFR0N(I))-1
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17650 NEXT I 
17660 NSON ะ 0 
17670 FOE 1--1 TO NNODE 
17680 NSOH ะ NSOM+NDEGREE(I)

17700 IF NSOH > 0 THEN GOTO 17530
17710 IERROR ะ 0
17720 FOR 1=1 TO NLINK
17730 IF FLOH(I) >0! THEN GOTO 17770
17735 IF FLOHN(i) >0! THEN GOTO 17770
17740 PRINT'THE CALCOLATED FLOW in L IN K ';L IN K(I) ; ’ IS NEGATIVE.■
17750 PRINT'PLEASE CHECK THAT THE FROH AND TO NODES ARE ASSIGNED CORRECTLY.■
17760 1ERROR ะ 1

17780 PRINT* FLOHS DETERMINED.*
17790 RETORN

17810 REN ;;-SOBROOTÏNE TO FIND KIN AND XAX ALLOWABLE SLOPES ท

1 g
17900 FOR K=i TO NDIGIT
17910 FOR 1=1 TO 10
17920 TENP ะ THETA+( I *1 0 !* {1-K))
17930 IF (TEXP-SIN(TEHP)) > CONST THEN GOTO 17950

I  g
17970 IF THETA )FOLLTHETA THEN THETA ะ FOLLTHETA
17980 SLOPENIN(J) ะ (COEF(3)tROOGB*FLOHH(J)*THETA‘ (2 !/3 !) /(D IA X (J r(8 !/3 !)*(T H E T

g r a s s ®  m  ™
18010 1ERROR ะ 0 
18020 FOR J=1 TO NLINK

18040 CONST ะ COEF(2 )*FLOH(J ) / ( VELHAX*DIAH(J r  2)
18050 FOR K: 1 TO NDIGIT
18060 FOR 1=1 TO 10
18070 TENP ะ THETA+(I*10!*(1-K))
18080 IF (TEHP-SIN( TEMP)) >CONST THEN GOTO 18100

I  เ โ » -,«1',™
18120 IF THETA <ะ FOLLTHETA THEN GOTO 18150

18140 PRINT-LINK *;L IN K (J);* TOO SNALL TO CARRY THE FLOW.-
18150 SL0PEHAX(J):(C0EF(3)tR00GHtFL0H(J)*TBETA‘ (2 !/3 !) /(D IA K 'Jn e :/3 !!* :T H E T A -S

18180 FRINT* MINIMUM AND MAXIMUM SLOP!:* sv•ร? *
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16150 RETURN
16200 REH - ................. .................. .................... ..............
i m o  REH •• - SROUTINE TO ASflON ? . ๖} • -NT ' i r r ; ' * ’- ••
:83C: F?r •ะ! TO m i NE
1 'J ๆ  » r. '’•j'kMfjfiÇî fjpj f 7 r* r :  น ุ'  '.» /  'A • I : : M
1 0 )* '■ I C ^  •
• • . ไ - / '  ไ' : • • V -  r i j - T

j'îïM.'i ไ'. : r rv -

; ■ เรุร :  b S S K !,w
18420 IF NDEGREE(HFEOMd)) ะ 1 THEN CDMDEPTH(NFROM(I)) ะ ELEV(NFROM(I) ) -C0VER(I) 

jtwj r a n !;N  M I
18450 IF NDEGREE(NFR0M(I)) 0  1 THEN GOTO 18820 
18460 IF GRODNDSLOPE(I) ) SLOPEMIN(I) THEN GOTO 18520 
18465 IF SLOPEMIN(I) < SLOPEMAX(I) THEN GOTO 18470 
16466 PIPESLOPE(I) ะ SLOPEMAX(I)
18467 GOTO 18480
18470 PIPESLOPE(I) ะ SLOPEMIN(I)
18480 TEMPCROHN ะ ELEY(NFRON(I) ) -C0VER(I}
18490 IF TEMPCROHN < CDMDEPTH(NFROM( I )) THEN OPCROHN(I) ะ TEMPCROHN ELSE OPCROHN

18520 IF GROORDSLOPE(I) < SLOPEMAX(I) THEN GOTO 18700 
18530 TEMPDOWN ะ ELEV(NTO(I) )-COVER(I)
18540 TEMPUP ะ TEMPDOHN+SPAN(I)*SLOPEMAX(I)
18550 IF TEMPOP >CDMDEPTH(NFROM(I)) THEN GOTO 18600 
18560 PIPESLOPE(I) ะ SLOPEMAX(I)
18570 OPCROHN)I) ะ TEMPOP 
18580 DOHNCROHN I)  ะ TEMPDOWN

18600 TEMPSLOPE ะ ( CDMDEPTH(NFROM( ! ) ) - ( ELEV(NTO( I ) ) -COVER( I ) } ) /SPAN( Î )
18610 IF TEMPSLOPE > SLOPEMAX(I) THEN GOTO 18660
18620 IF TEMPSLOPE > SLOPEMIN(I) THEN PIPESLOPE(I) ะ TEMPSLOPE ELSE PIPESLOPE(I)

18630 OPCROHN)I) ะ COMDEPTH(NFROM)I))
18640 DOHNCROHN(I) ะ OPCROHN( I ) -SPAN( I ) «PIPESLOPE( I )
18650 GOTO 18790
18660 PIPESLOPE(I) ะ SLOPEMAX(I)
18670 DOHNCROHN(I) ะ ELEV(NTO(I))-COVEP.(I)
18680 OPCROHN(I ะ DOHNCROHN( I ) +SPAN( I ) IPIPESLOPE( I )

18700 IF COMDEPTB(NFROH)I)) < (ELEV(NFROM)I))-COVER(I)) THEN GOTO 18750 
18710 PIPESLOPE(I) ะ GROONDSLOPE)I)
18720 OPCROHN)I) ะ ELEV(NFROM)I) ) -COVER)I)
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18730 DOJpOJHU) ะ OPCBONH(I)-SPAH(I)*PIPESLOPE(I)

18750 TEMPSLOPE ะ (CDMDEPTH(HEROM(1))■-(ELEV(HTO(I))-COVER)1)))/SPAH{I)
18760 IF TEMPSLOPE > SLOPEHIN(I) THEN PIPESLOPE)I) ะ TEMPSLOPE ELSE PIPESLOPE)I)

18770 OPCROMH)I) ะ CUMDEPTB(NFROH)I))
18780 DOHNCROHH)I) ะ OPCROKN)1)-SPAN)1)«PIPESLOPE)I)
18790 IF DOWNCROMH(I) < COMDEPTB(MTO)I)) THEN COMDEPTB(NTO(I)) ะ DOMNCROHN)I) 
18800 NDEGREE)NTO(D) ะ NDEGREE(NTO)I))-l 
18810 NDEGREE)NFROM(I)) ะ ,0

1 1  โ
18850 NSOM ะ NSOM+NDEGREE(I)

18870 IF NSOM > 0 THEN GOTO 18440 
18880 OÜTCROMN ะ COMPTE (HREF)

18900 ?™??!!!! _= DPCR0HH(I)-DIAH(I)«C0EF(1)
18910 DOHHINYERT(I) ะ DOMNCROHN(I)-DIAM(I)*COEE(1 )Ip
19040 BOTTOM ะ DOWNINYERT)I)

19060 IF (NTO(l) ะ NTO(J)) AMD (DOMNINVERT)J) > TOP) TEEN TOP ะ DOWNINYERT)J) 
19070 IF (HTO)I) ะ HFRON(j)) AND (OPINYERT(J) < BOTTOM) TEEM BOTTOM ะ OPIHYERT(J

19090 DROP(NTO)I)) ะ TOP - BOTTOM
19100 XNODE(NTO)I)) ะ ELEV(NTO)I))-BOTTOM
19110 IF NDEGREE(NTO)I)) <> 1 TEEM GOTO 19140

0

19140 IF NDEGREE(NFROM)I)) 0 1 TEEN GOTO 19170 

19160 l^pERoili)?^

19180 SLEHGTB ะ 0!
19190 SDEPTB ะ 0!
19200 SAREA ะ 0!
19210 SD1AM ะ 0!
19220 FOR 1=1 TO NLINR



19230 SLENGTB ะ SLENGTH+SPAN( I )
19240 XDEPTH ะ .5 * (X0P(I) 4XD0MN( I ))
19250 SDEPTB ะ SDEPTH+XDEPTH*SPAN(I)
19260 SABEA ะ SAREA+XDEPTH*SPAN( I ) *DIAM(I) *COEF(1)
19270 SDIAM -- SDIAM+DIAM( I ) *SPAN( I )

19290 AYGDEPTB ะ SDEPTB/SLENGTB
19300 AYGAREA ะ SAREA/SLENGTB
19310 AYGDIAM ะ SDIAM/SLENGTB
19320 PRIHT* PIPE SLOPES .AND ELEVATIONS FOUND.-
19330 RETORN

19350 REN >»"sÜbrÔÔtÏ nË to find HATER'DEPTBS and velocities **

19410 CONST*: COEF(3)*RODGH*FLOH(J)/(DlAH(J)- (8!/3!)<SQR(PIPESLOPE(J))) 
19420 TBETA ะ 0!
19430 FOR K-l TO «DIGIT
19440 FOR 1=1 TO 10
19450 TENP ะ TBETA+(I*10!*(1-K))
19460 CONPAR ะ (TEHP-SIN(TEMP)H5!/3!)/(TENP*(2!/3!))
19470 IF CONPAR > CONST TBEN GOTO 19490

1  r  ■ » , , o Ë „ , n

19510 ANGLE!J) ะ TBETA 
19520 NEXT J

19540 VELOCITY(I):COEF(2)tFLOH(I)/(DIAN(I)*2»(ANGLE(I)-SIN(ANGLE(I)))) 
19545 DEPTB(I) ะ (l!-COS(ANGLE(I)/2!))*DIAN(I)/2!
19550 NEXT I

19552 CONST*: COEF(3)*ROUGB*FLOHH(J)/(DIAN(J)- (8!/3!)»SQR{PIPESLOPE(J)))
19553 TBETA :  0!
19554 FOR ร=1 TO NDIGIT
19555 FOR 1=1 TO 10
19556 TEN? ะ THETA+(I*1 0 !- (1-R))
19557 CONPAR :  { TEMP-SIN(TEMP)) 1(5 !/3 ! )/{TEKP‘ (2 !/3 !) )
19558 IF CONPAR > CONST TBEN GOTO 19560

! ร ,  "  T a m

! !  ,0 z
19565 YELOCITYN(I):COEF(2)*FLOHN(I)/(DIAN(I)‘ 2*(ANGLE(I)-SIN(ANGLE(I))))
19566 DEPTBN(I) :  {1 ! - cos{ANGLE( I ) /2 i ) ) *DIAM( I ) /2 !
19569 PIPESLOPE(I) ะ PIPESL0PE(I)*100!
19570 REN «  SLOPEMAX( ) 1SLOPEMIN( ) 1 SPAN() **
19580 SLOPENIN(I) :  SLOPEMIN( I )*100!
19590 SLOPENAX(I) :  SLOPEMAX(I)*100!
19600 GROUNDSLOPE(I) :  GROONDSLOPE(I)*100!
19610 NEXT I



19620 PRINT* VELOCITIES AND DEPTHS OF FLOH FOUND.*
19630 RETURN

19650 REN "** SUBROUTINE TO CHECK NAX COYER CONSTRAINT *<
19700 FOR 1--1 TO NLINK 
19710 IMAX(I)-0 
19715 ININ(I)=0

19720 IF ( ( ELEY(NFROH( I ) ) -UPCRONN( I )) > COVERMAX) OR {( ELEV(N TO( I ) ) - DOWN CROHN { I ) 
) > COVERMAX) THEN INAX(I) ะ 1
19725 IF VELOCITYNd) < YELHIN THEN IMIN(I) ะ 1
19726 IF SLOPENINd) > SLOPEMAX(I) THEN A (I) ะ 1

19740 PRINT* MAXIMDM COYER DEPTHS CHECKED.*
19750 RETURN

19770 REN ท SUBROUTINE TO REASSIGN ORIGINAL NODE AND LINK NUMBERS **
19820 FOR 1ะ! TO NLINK 
19830 NTO(I) ะ NODE(NTOd))
19840 NFRON(I) ะ NODE(NFRONd))
19850 NEXT I
19860 NREF ะ NODE(NREF)
19870 PRINT 
19880 RETURN

19900 REN «  SUBROUTINE TO PRINT RESULTS «

20070 OPEN *SCRN:* FOR OUTPUT AS I I  

20090 GOSUB 2*0470

20120 INPUT 10ULD YOU LIKE TO REVIEW RESULTS AGAIN (Y/N)*;ANS|
20130 IF ANSI ะ*Y* OR ANSI ะ -y* THEN GOTO 20060
20140 INPUT DO YOU SANT A HARDCOPY OF THE DATA (Y/N)*;ANS|
20150 IF ANSI <> T  AND ANSI O  y  THEN GOTO 20200 
20160 OPEN ‘ LPT1:* FOR OUTPUT AS I IÉlis”
20200 INPUT 'DO YOU WANT A DISK COPY OF THE DATA (Y/N)*;ANSI 
20210 IF ANSI 0 *Y* AND ANSI O y  THEN GOTO 20270 
20220 GOSUB 22000 
20270 RETURN

20290 REN »  SUBROUTINE TO PRINT OUT RESAULTS DATA «
20470 IF (IPAGE 0  NPAGE) THEN CLS
20480 IUN T s y  PRINT ll.PROJECT TITLE:TAB( 17) ;TITLE$

20500 PRINT l l ! *  NUMBER OF NODES:• ;TAB(40);NNODE 
20510 PRINT 11, NUNBER OF LIN KS:TAB{40);NLINK 
20530 PRINT 11,* MINIMUM SCOUR VELOCITY:- ; TAB(40);YELMIN;■ *;UNIT|(5)



20540 PEINT f l , • 
20550 PEINT 11, 
20560 PEINT f l ,  
20570 PEINT 11,”

MAXIMUM VELOCITY : " ; TAB(40 );VELMAX;■ ” ;0NIT|(5)
MAXIMUM COVEE DEPTB: * , TAB(40); COVERMAX;■ ”;0Nm(3)
SEMER OOTFALL NODE f : * ;TAB(40); HREF
CROMH ELEVATION OP OOTFALL MODE : * ; TAB(40);ELEVREE;• ” ;ÜNITI(3)

20590 PEINT fl,'TOTAL SYSTEM LEHGTB:■ ;TAB(4 0 );SLENGTH 
20600 PEINT f l , ‘ AVERAGE MEIGHTED DIAMETER:■;TAB(4 0 );AVGDIAM 
20610 PEINT fl,-AVERAGE MEIGHTED EXCAVATION DEPTB:- ; TAB(4 0 );AVGDEPTH 
20620 PEINT f l , ‘ AVERAGE NE1GBTED EXCAVATION AREA : • ; TAB(4 0 );AVGAREA

20640 IF OOTCROHN < ELEYEEF TBEN PEINT f l , ‘ MARNING : ELEVATION OF LAST PIPE IS L 
ONEE TBAN CNOHN OF OOTFALL NODE.”
20650 IF IPAGE 0  MPAGE TBEN GOSOB 21730:CLS:ELSE PRINT l l , ” ” :PEINT I I , "
20660 GOSOB 21160
20670 FOE 1=1 TO NLINR
20680 IF IMAX(I) ะ 1 TBEN PEINT 11,” * ” ;
20685 IF IM IN(I) ะ 1 TBEN PEINT f l , TAB(2 ) ; ;
20686 IF A (I) ะ 1 TBEN PEINT ll,T A B (3 );” l ” ;
20690 PEINT ll,TAB(4);0SING FM*(1);LINR(I);
20700 PEINT f  1 ,TAB(9) 1USING FM|(1);NFR0M(I);
20710 FEINT I1,TAB(14);0SING FM$(1 );HTO(I);
20720 PEINT I1,TAB(17);0SING FM$(2);FL0N(I)t.001;
20730 PEINT ll,TAB(23);0SING FN*(2):,FL0NM(i)».001;
20740 PEINT I1,TAB(30);0SING FM$(1);DIAM(I);
20750 PEINT ll,TAB(34);0SING FM*(5);SL0PEMAX(I);
20760 PEINT #1,TAB(40)•USING FM$(5 ) ;SLOPEMIH(I)■
20765 PRINT fl,TA B {46)‘ USING FM$(5);GR00NDSL0PE(I);
20770 PRINT fl,TAB (52)‘ USING FM*(5);PIPESL0PE(I);
20775 PRINT f 1 ,TAB(5 7 );USING FM$(5)‘ VELOCITY!I);
20780 PRINT f 1, TAB(62); USING FM*(5);YEL0CITYM(I);
20790 PRINT fl,TAB (67)‘ USING FM$(3)‘ DEPTH!I);
20800 PRINT I1,TAB(73);0SING FM$(3);DEPTHM(I)
20810 IF (IPAGE 0  MPAGE) AND ( I  MOD IPAGE ะ 0) TBEN GOSOB 21730:CLS-GOSUB 21160

20830 IF (IPAGE 0  MPAGE) TBEN GOSOB 21730: CLS : ELSE PRINT f l ,  ‘ ‘ ‘.PRINT I I , ” ”
20840 GOSOB 21370
20850 FOR 1=1 TO NLINR
20860 IF IMAX(I) ะ 1 TBEN PRINT I I , ” 1” ;
20870 PRINT f 1 ,TAB!2); USING FM$(1);LINK(I);
20875 PRINT fl,T A B (8 )‘ USING FM$(3)•SPAN!I);
20880 PRINT f 1, TAB! 15); USING FM$(3);XÜP(I)+UPINVERT(I);
20890 PRINT f 1 ,TAB!23);USING FMf(3 ) ;XDOMN( I )+DOMNINVERT( I );
20900 PEINT f 1 ,TAB(31);USING FMI(3);0PCR0NN(I);
20910 PRINT ll,TAB(39);0SING FMf(3 ) ;DOMNCROMN!I);
20920 PRINT fl,TA B {46)‘ USING FM$(3);0PINVERT(I);
20930 PRINT fl,TA B {54)‘ USING FM|(3);D0MNINVERT(I);
20940 PRINT f 1 ,TAB!63); USING FM|(3);X0P(I);
20950 PRINT fl,TA B (72)‘ USING FM*(3);XD0NN(I)
20960 IF (IPAGE 0  MPAGE) AND ( I MOD IPAGE ะ 0) TBEN GOSOB 21730:CLS:GOS0B 21370
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20980 IF (IPAGE <> HPAGE) THEN GOSOB 21730:CLS:ELSE PRINT 11,■•-PRINT I I , "

1  SS «T
21010 PRINT ll,TAB(2);DSING FH$(1);N0DE(I);
21020 PRINT •1 ,TAB(9 ) ;OSING FN$(5);BA{I);
21025 PRINT ll,TAB(18);0SING F M (5 );C (I) ;
21030 PRINT ll,TAB(27);USING FH*(3);ELEV(I);
21040 PRINT f 1 ,TAB(37);DSING FHJ(3);XN0DE(I);
21050 PRINT II,TAB(53),USING FH|(3);DR0P(I)
21060 IF (IPAGE <> HPAGE) AND ( I  HOD IPAGE ะ 0) THEN GOSOB 21730:CLS:GOSÜB 21560

21080 IF (IPAGE 0  HPAGE) THEN GOSOB 21730:ELSE PRINT ll," :P R IN T  I I , "
21090 RETORN

21110 REH tt SOBrÔÔtÏ nË to print link  results heading Ï  tx 
21160 PRINT II,-PROJECT TITLE:• ; TITLED
21170 PRINT ll,T A B (2 0);" L I N K  D A T  A";TAB(50);-» ะ) HAX COVER DEPTH EXCEED

21175 PRINT I I , -  - ะ) HIN VELOCI

21176 PRINT 11,- I  :> HIN SLOPEE M r W l O K - l  0 I  ! • ;
21200 PRINT ll,TA B (20);"F  L 0 «• ; TAB{30) ; ‘ DIAM’ ; TAB( 36) ; •ร L O P E " ;
21210 PRINT ll,TAB(46), S L O P E ’ ;
21220 PRINT I I ,  TAB(59);"VELOCITY";TAB(69);"D E P T H •
21230 PRINT ll,T A B (9 ), FR0H";TAB(15); TO ;TAB(19);"HAX";TAB(25);"HIN";TAB(36);"H 
AX-;TAB(42);-HIN-;TAÉ 46);-GR00Nr;TAB(53);-PIPE: ;TAB(59);-HAX-;TAB(64);'HIN: ;

21270 PRINT li,T A B (4 3 ) ;T ;T A B (4 8 ) ;’  Ï ‘ ;TAB(54);- r ;T A B (5 9 );-( i/s )-;T A B (7 2 );-(C

21290 PRINT I I , "
21300 RETURN

21320 REH **  SUBROUTINE TO PRINT LINK RESULTS HEADING 2 «
21370 PRINT II,-PROJECT TITLE: TITLE!
21380 PRINT ll,T A B (2 0 );- L I N K  D A T  A- ;TAB(51 );■ * ะ) HAX COVER DEPTH EXCEED

21400 PRINT I1JAB(15);"GR0UND ELEV ;TAB(31) ; ‘ CROWN ELEV;
21410 PRINT II,TAB(46), INVERT ELEV•TAB(6 1 ) ; ‘ EXCAVATION DEPTH-
21420 PRINT ll,T A B (2 ), LINK";TAB(8);"LENGTH";TAB(1 5 );"OPSTRH";TAB(2 3 );"DNSTRM";
21430 PRINT *1 ,TAB(3 1 ) ;‘ UPSTRM"; TAB(39) ; *DNSTRH‘ ; TAB(4 6 );‘ UPSTRM";
21440 PRINT f 1 ,TAB(5 4 );"DNSTRM"; TAB(6 3 );‘ UPSTRM*; TAB(72), DNSTRM"
21450 PRINT I I ,  |-;TA B(10);-(H ) ;TAB(17);DNIT|(3);TAB(25);-(H)-;
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21460 PRINT ll,TAB(33);0NIT|(3);TAB(41);0NIT$(3);TAB(49);0NITi(3);
21470 PRINT «,TAB(55);0NITi(3);TAB(64);0NIT$(3);TAB(73);UNIT3(3)
21480 PRINT I I / *
21490 RETURN

21510 REH »* SUBROUTINE TO PRINT NODE RESULTS BEADING it 
21560 PRINT «/PROJECT TITLE: *;T1TLEJ 
21570 PRINT ll,T A B (1 3 ) / N O D E  D A T A *

21590 PRINT ll/AB(27)/GROUND*;TAB(36)/EXCAVATION’ ;
21600 PRINT I1,TAB(49);'DIST BIG8 INVERT*
21610 PRINT 1 1 / NODE ; TAB( 10) ; ■ AREA* ;TAB( 18) ; ’ RUNOFF *;TAB(28)/ELEV;
21620 PRINT « ,-TAB( 38) ; 'DEPTH' ; TAB( 50) ; "TO LON INVERT’
21630 PRINT 1 1 / i*;TA B (10)/(ha)*;TA B (19); COE.*;TAB(28);UNIT|(3);
21640 PRINT ll,TAB(38);UNlTi(3);TAB(55);UNIT«3)
21650 PRINT « / ■
21660 RETURN

21680 REH tt SUBROUTINE TO BOLD SCREEN tt 
21730 LOCATE 24,1

21750 PRINT‘ PRESS ANY KEY TO CONTINUE*;

I  r ïm : นิ m GOTO 21770

22000 REH tt SUBROUTINE TO SAVE DATA TO DISE tt 

22020 INPUT ’ ENTER NAHE OF DISK FILE TO BE SAVED: *;AF|

I E -
22080 PRINT fl!COYERMIN,COYERMAX,VELMIN,VELMAX,SLEH6TH,AYGDIAM,AYGDEPTH,AVGAREA,I? ! = > โ .. . I22100 PRINT il,LINK(I);NFROH(I);NTO(I);SPAN(I);DIAH(I);COVER(I);IHAX(I);IH IN(I); 
FLOH(I);FLOHH(I);DEPTB(I);VELOCITY(I);YELOCITYH(I);PIPESLOPE(l);SLOPEHIN(I);SLOP 
EHAX( I ) ; GROUNDSLOPE( I ) , XUP( I ); UPINVERT( I ) ; XDONN( I ) ; DONNINVERT( I ) ; UPCRONN( I ) ; DONN

22105 PRINT ll,A(l);DEPTBH(I)

m i n *
22130 PRINT ll,NODE(I);BA(I),DENH(I);DEN(I);NERH(I);NER(I);C(I);ELEV(I);XNODE(I) 
;DR0P(I);PEAK1(I);PEAK(I)
22140 NEXT I

22170 PRINT-DATA NON SAYED IN FILE:*;DF*
22180 GOSUB 21730: REH SCREEN HOLD 
22190 RETURN
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L ist ing  ของโปรแกรมการพิม•พผล»•พร์ของการออกแบบร«บบร«บาบน้ํา I สิบ

10000 CLEAK 
10010 CLS
10020 DEFIHT I - J .L - I  
10030 OPTION BASE 1

10120 BIN COEF( 3 ) ,COVEE(MLIKK) , COKDEN(HMODE) t CDMDEPT3{MNODE) , DEMAND(MNODE)
10125 BIN BA(NN0BE) , BEN(NN0BE) , BENN(MNODE) , NER(NN0BE) ,NERM(NN0BE) , c (NN0BEj
10126 BIN C0MDEMM(MHODE) , FL0HM(MLI8K) , VELF0LL(MLINR) , GS(MLINE) 1 STO{MLIME)
10127 BIN T(MLINK), IMIH(MLINK)1PEAK1(MNODE)1PEAK(MNODE)
10130 BIN DEPTH(MLIHK) 1 DIAM(MLIHK) 1D0HKCR0HH(MLINK)1DOWKIHVEET{MLIHK)
10140 BIN DB0P(MNODE), ELEV(MHODE) , FLOU(KLINK) , FM$(6)
10150 BIN GROOHDSLOPE ( ML I HR ) 1 INAX(MLINR), LINR(NLINR), NBEGREE(NNOBE)
10160 BIN NFR0H(MLINR),N0BE(NN0BE),NT0(KLINR),PIPESL0PE(KLINR)
10170 BIN SLOPEMAE(.KLINE) 1 SLOPEMIN(NLINR) 1 SPAN(KIINR)
10180 BIN ONIT|(6),I)PCRONN(NLINR),DPINYERT(MLINR),YELOCITY(KLINR)
10190 BIN XDOMN(MLINR) , XNOBE(HN0BE) , X0P(KLINR)

11400 LOCATE 5,20:PRIHT'PRINT DOMESTIC SEWERS SYSTEM RES0LTS เ  BATA ':PRINT:PRIN 

11500 GOSDB 22000

11730 REN «  SOBrÔÔtÏ nÊ to LIST BATA ท 

11830 OPEN 'SCRNะ■ FOR OOTPDT AS I I

1! s i
11860 CLOSE

11880 INPOT 'BO YOO WANT A HARDCOPY OF THE BATA (Y /N )'; ANSI 
11890 IF ANSI <> T  AND ANSI O y  THEN GOTO 11935 
11900 OPEN 'LPT1:' FOR OOTPOT AS I I

i: s i r
I  9

11940 INPOT 'BO YOO NANT ANOTHER PRINT (Y/N)';ANSI 
11950 IF ANSI 0  T  ANB ANSI O y  THEN GOTO 12000III 'ร̂-
12030 REN «  SOBROOTÏNE to print out BATA tt
12140 IF (IPAGE OMPAGE) THEN CLS
12150 PRINT i l ,  'THE CORRENT SYSTEM CHARACTERISTICS ARE:'
12160 PRINT I I ,

10040 IESC ะ 27 
10060 REY OFF 
10070 NPAGE ะ 30000 
10080 KLINE ะ 150 
10090 MNODE ะ 151 
10100 ISAYE ะ 1 
10110 BIN ANGLE(KLINR)



12170 PENT 11, 
12180 PRINT 11, 
12190 PEINT 11, 
12200 PEINT 11, 
12210 PEINT 11, 
12220 PEINT f l ,  
12230 PRINT 11, 
12240 PEINT 11, 
12250 PEINT 11, 
)

•PROJECT TITLE'; TAB(40); TITLE!
• NOHBER OF NODES:; ;TAB(40);NN0DE
• NUMBER OF LINES:,TAB(40);NLINK
• RATE OF I / I : ‘ ;TAB(40),R0, (CMD/ha)"
• MINIMUM SCOUR VELOCITYTAB(4 0 );VELMIN;• ’ ;0NIT$(5)
• MAXIMUM VELOCITYะ ;TAB(4 0 );VELMAXi'  *;U N m (5)
• NANNING'S ROOGBNESS COEFFICIENT:■;TAB{40); ROUGH 
■ SENER OOTFALL NODE I  :■ ;TAB(40 ); HREF
• CRONN ELEVATION OF OOTFALL NODE : • ; TAB(4 0 );ELEVREF;• ";U N IT t(3

12260 IF IPAGE 0  «PAGE THEN GOSOB 21730: CLS: ELSE PRINT ll," :P R IN T  I I , "
12270 GOSOB 12470

12290 PRINT il,TAB(2);LINR(I);TAB(10);NFR0H(I);TAB(18);NT0(I);
12300 PRINT 11, TAB(28); SPAN ( I ) ; TAB ( 43) ; DIAM( I ) ; TAB{53); COVER( I )
12310 IF (IPAGE <> HPAGE) AND ( I HOD IPAGE ะ 0) THEN GOSOB 21730:CLS:G0S0B 12470

12330 IF (IPAGE o  HPAGE) TEEN GOSOB 21730: CLS:ELSE PRINT fl," :P R IN T  I I , "
12340 GOSOB 12610

12360 PRINT il,TAB(2);N0DE(I);TAB(7);PEARl(I);TAB(12);PEAR(I);TAB(19);HA(I);TAB( 
25);DENH(I);TAB(35);DEN(I) TAB(45);HERH(I);TAB(55),NEP,(I);TAÉ(65);ELEV(lj n 
12370 IF (IPAGE 0  HPAGE) AND ( I HOD IPAGE ะ 0) THEN GOSOB 21730: CLS: GOSOB 126

E12640 PRINT 11," I  MIN PEAK ; TAB(19);■ (ba) • ; TAB(2 5 ) ;" (CAP/ba)' ; TAB(35 );■ (CA 
P/ha)";TAB(45);"(L/CAP)";TAB(55),(L/CAP) ,TAB(67);0NIT$(3)

I E
16710 0NIT$(3) ะ "(H)"



ะ '(CM)'
ะ '(MPS)' 
•M l*  
■ แพ'  
n i l » '  

•*.»»*■  
’ น . น '  

• H I M » ’

16720 DNIT$(4)
16730 0N m (5)
16830 FM|(1)
16840 FM|(2)
16850 FM$(3)
16860 FM|(4)
16870 FM|(5)
16880 FM|(6)
16890 EETORH

19900 REM <* SUBROUTINE to print results »i

20070 OPEN "SCRNะ* FOR OUTPUT AS I I

20090 GOSUB 20470 
20100 CLOSE

20120 INPUT 'MOULD YOU LIRE TO REVIEW RESULTS AGAIN (Y/N)';ANS|
20130 IF ANSI ะ ' r  OR ANSI ะ -y- THEN GOTO 20060
20140 INPUT 'DO YOU WANT A BARDCOPY OF TBE DATA (Y/N)';ANS|
20150 IF ANSI 0 T  AND ANSI O  y  TBEN GOTO 20270
20160 OPEN 'LPT1:' FOR OUTPUT AS 11
20170 IPAGE ะ MPAGE
20180 GOSUB 20470
20190 CLOSE
20270 RETURN

20290 REM «  SUBROUTINE TO PRINT OUT RESAULTS DATA น
20470 IF (IPAGE 0  MPAGE) TBEN CLS
20480 PRINT II,'PROJECT TITLE:';TAB(17);TITLE|
20490 PRINT I I , "
20500 PRINT I I ,
20510 PRINT I I , "

PPTUT «1 "

2 1  z
20550 PRINT I I ,
20560 PRINT I I ,
20570 PRINT I I ,

NUMBER OF NODES:';TAB(40);NN0DE 
NUMBER OF LINRS:';TAB(40);NLINR 
MINIMUM SCOUR VELOCITY : ’ i TAB(4 0 );YELMIN;"  *;UNIT|(5)
MAXIMUM VELOCITY:";TAB(40);VELMAX; -;UNIT|(5)
MAXIMUM COVER DEPTH : - ; TAB(4 0 );COYERMAX;•  ';U N IT |(3 )
SEWER OUTFALL NODE l : : ;TAB(40);NREF
CROHN ELEVATION OF OUTFALL NODE: ;TA3(40);ELEVREF;" ';U N IT |(3)

20590 PRINT 111'TOTAL SYSTEM LENGTH: * ; TAB(4 0 );SLENGTB 
20600 PRINT II,'AVERAGE WEIGHTED DIAMETER:-;TAB(40);AVGDIAM 
20610 PRINT I I  ,'AVERAGE WEIGHTED EXCAVATION DEPTH : : ;TAB(40);AVGDEPTH 
20620 PRINT 11,'AVERAGE HEIGBTED EXCAVATION AREA:•; TAB{40)'AYGAREA

20640 IF OUTCROHN < ELEVREF TBEN PRINT II,'WARNING : ELEVATION OF LAST PIPE IS L 
OHER THAN CROHN OF OUTFALL NODE.'
20650 IF IPAGE <> MPAGE TBEN GOSUB 21730:CLS:ELSE PRINT l l , ” :PRINT I I , "liez



ï ï ï f f l e s K20700 PRIST ll,TAB(9);0SIHG FM*(1);SFR0M(I);
20710 PRIST fl,TAB(14);0SISG FH*{l);STO (I);
20720 PRIST I 1,TAB(17);0SIHG FM|(2);FLOH(I)*.001;
20730 PRIST fl,TAB(23);0SISG FS$(2);FL0SH(I)*.001;
20740 PRIST ll,TAB(30);0SISG FM$(1);DIAM(I);
20750 PRIST I1,TAB(34);0SISG FM${5);SL0PKMAX(I);
20760 PRIST fl,TAB(40);0SISG FM|(5);SL0PEMIS(I);
20765 PRIST »1,TAB(46);0SISG FMJ(5);GROOSDSLOPE(I);
20770 PRIST fl,TAB(52);0SISG FM$(5);PIPESL0PE(I);
20775 PRIST I1,TAB(57);0SISG FM*(5)'VELOCITY!I);
20780 PRIST ll,TAB(62);0SISG FM|(5);YEL0CITYM(i);
20790 PRIST fl,TAB(67);0SISG FH*(3);DEPTB(I);
20800 PRIST I1,TAB(73);0SISG FM*(3);DEPTBM(I)
20810 IF (IPAGE <> SPAGE) AND ( I  MOD IPAGE ะ 0) TBES GOSOB 21730:CLS:G0SUB 21160

20830 IF (IPAGE 0  MPAGE) TBES GOSOB 21730:CLS:ELSE PRIST l l , " :P R IS T  1 1 , "
20840 GOSOB 21370
20850 FOR 1:1 TO SLISE
20860 IF IKAX(I) ะ 1 TBES PRIST f l ,  V ;
20870 PRIST ll,TAB(2);0SISG FH$(1);LISR(I);
20875 PRIST ll,TAB(8);0SING FHÎ(3);SPAS(I);
20880 PRIST ll,TAB(15);0SISG FM|(3);X0P(I)+0PIHYERT(I);
20890 PRIST 11,TAB(23); USING FM$(3 ) i XDOHN( I ) +D0HNINVERT( I );
20900 PRIST #1,TAB(31);DSING FH9(3);OPCRORH(I);
20910 PRIST fl,TAB(39);OSISG FH*(3);D0HSCR0HS(I);
20920 PRIST ll,TAB(46);0SISG FM$(3);0PISYERT(I);
20930 PRIST fl,TAB(54);0SISG FMT(3);D0SSIRVERT(I);
20940 PRIST fl,TAB(63);0SISG FM$(3);X0P(I);
20950 PRIST 11,TAB(72);0SISG FM$(3);XD0HS(I)
20960 IF (IPAGE 0  MPAGE) ASD ( I  MOD IPAGE ะ 0) TBES GOSOB 21730:CLS:GOSDB 21370

20980 IF (IPAGE <> MPAGE) TBES GOSOB 21730:CLS:ELSE PRIST * 1 ,” :PRIST I I , "

ะ ! ' »
21010 PRIST fl,TAB(2);DSISG FM$(1);S0DE(I);
21020 PRIST tl,TAB(12);0SISG FM Ï(5};BA(i);
21030 PRIST ll,TAB(25);0SISG FM$(3);ELEY(I);
21040 PRIST f 1 ,TAB(37),USING FM*(3);XS0DE(I);
21050 PRIST ll,TAB(53);0SISG FH*(3);DR0P(I)
21060 IF (IPAGE 0  MPAGE) ASD ( I  HOD IPAGE ะ 0) TBES GOSOB 2173O:CLS:GOS0B 21560

21080 IF (IPAGE 0  MPAGE) TBES GOSOB 21730:ELSE PRIST ท , - - : PRINT I I , "
21090 RETORS

21110 REM «  sÔbrÔÔtÏ sË to prist u s e  results heading Ï  «
21160 PRIST ท, -PROJECT TITLE:- ; TITLE!
21170 PRIST ท, TAB{20) ; - L I S E  D A T  A- ; TAB(51 ) ; - *  ะ) MAX COVER DEPTB EXCEED 
ED'



1 3 9

21175 PEINT 11," - => MINVELOC

i m j l ท ฺร ่โ ท.- 1 --> , » M l

น  M  T
21190 PEINT 11, LINK';TAB(10);'N 0 D E ';
21200 PRINT I1 ,TAB (20);7  L 0 « ,• TAB( 30) ; "DIAM* ; TAB( 36 ) ; -ร L O P E ’ ;
21210 PRINT f  1, TAB( 46) ; ■ S L O P  E ,
21220 PRINT 11,TAB(5 9 );'VELOCITY';TAB(69); 'D  E P T E ■
21230 PRINT ll,TA B (9 ), FR0H';TAB{15), TO ,TAB(19);'MAX';TAB(25);'HIN';TAB(36);’ N 
AX';TAB(42);'MIN';TAB(46);'GB00ND';TAB(53);'PIPE ;TAB(59);'MAX';TAB(64);"MIN'; 
21240 PRINT ll,TAB(69 i'jfA X ';

21260 PRINT 1 1 !' I : ;T A B (11);T ;TA B (16);'I';TA B (19);'(C U .|/S )';TA B (3Ô );'(C M )

21270 PRINT li, IA B (4 3 ) ;T ;T A B (4 8 ) ; ' X";TAB(5 4 );’  X ';T A B (59 );'(i/s )* ;T A B (72 );'(C

21290 PRINT 1 1 ,"
21300 RETORN

21320 REM ท SÜBrÔÔtÎ nË to print lin k  results beading 2 «
21370 PRINT 11, PROJECT TITLE: *•1TITLED
21380 PRINT ll,T A B (2 0 );‘  L I N K  D A T  A "; TAB(51 );■* ะ) MAX COVER DEPTH EXCEED

21400 PRINT l l ] îA B ( 1 5 );'GROOND ELEV';TAB(31);'CR0NN ELEV;
21410 PRINT #1,TAB(4 6 );'INVERT ELEV; TAB(6 1 ) ; 'EXCA7ATI0H DEPTH'
21420 PRINT. 11,TAB(2), LINK ;TAB(8);'LENGTH';TAB(1 5 );‘ 0PSTRM';TAB(23);'DNSTRM‘ ; 
21430 PRINT ll,TAB(31); ÜPSTRM ;TAB(39);“DNSTRH,TAB(46);"0PSTRM,
21440 PRINT ll,W B (5 4 ) 'DNSTBM’ ;TAB(63 'DPSTRM" TAB(72 i'DNSTRH'

21460 PRINT f l'TAB(3^);UNITl(3);TAÉ(41);üHn$(3);TA^(49);UNÎTi(ร ุ);
21470 PRINT fl,TAB(55);0NIT|(3);TAB(64);ÜNIÎ$(3);TA3(73);0NITî(3)
21480 PRINT 1 1 , "
21490 RETORN

21510 REM «  SUBROUTINE TO PRINT NODE RESULTS HEADING พ  ๊
21560 PRINT II,'PROJECT TITLE: 'jT ITLE I 
21570 PRINT tl,T A B (1 3 );' N O D E  D A T A '

21590 PRINT 11!TAB(25); 'GROUND'; TAB(36); ‘ EXCAVATION";
21600 PRINT ll,TAB(49), DIST HIGH INVERT-
21610 PRINT I I ,  NODE ,TAB( 13); 'AREA';TAB(25) ; "ELEV;
21620 PRINT II,TAB(38);'DEPTH: ;TAB(50);"T0 LON INVERT- 
21630 PRINT I I , '  i";T A B (13);'(ha ) ;TAB(26);0NIT|(3);
21640 PRINT I1,TAB(38);0NIT$(3);TAB(55);0NIT$(3)
21650 PRINT 1 1 , "
21660 RETORN

21680 REM »  SUBROUTINE TO HOLD SCREEN ท 
21730 LOCATE 24,1 
21740 COLOR 0,7



1 4 0

21750 PRINT-PRESS ANY KEY TO CONTINUE';

I  g j K » : . r  r  m  m  n m
22000 REN ** SOBROOTINE TO READ DATA tt 
22005 ON ERROR GOTO 11940

22020 INP0T 'ENTER NAME 0E DISE FILE TO BE READ:';AFT
22021 IF AFT ะ ■■ THEN 12000 
22025 DF) ะ 'b : '+ A F T t\d o ï '
22030 OPEN ฯ ' , 1,DFT
22040 PRINT'NQH READING DATA'
22050 LINE INP0T ll.TITLET
22060 IMPOT 111NLINK,NHODE,A,B,EE 1 RO,NREF

22080 INPUT I I  ! COVERMIN,COYERMAX,VELMIN,VELMAX,SLENGTB,AYGDIAM,AVGDEPTH,AVGAREA,

I  1 ! i Ï  ' โ.
22100 INPOT 11,LINK{I),NFROM(I),NTO(I),SPAN(I),DIAM(I),CO?ER(I),IMAX(I),IMIN(I), 
FL0N(I) 1FLONNII} 1DEPTB11) 1 VELOCITY!I) , VELOCITYNfI) 1PIPESLOPE(I)1SLOPENINd) 1 SLOP 
EMAX(I GROONDSLOPE( I ) 1XOP( I ) 1 DPINVERT(I),XDOWN(I),DOWN INVERTI I),OPCROHN(I), DOHN

22105 INPUT 11, A ( I) , DEPTHM(I)

i !  ;  ™  E
22130 INPOT 11, NODE)I) , BAd ) IDENM(I) ,DEN(I) ,NERN(I)1HER(I),c(I ).ELEV! I !, INODE:I : 
,DR0P(I),PEAR1(I),PEAE(I)

22175 PRINT” PROJECT TITLE : ■; TITLE?
22180 GOSUB 217-0: REM SCREEN H LT



L i s t i n g  ของโปรนกรมการพิม■ พผลลั■ นอของการออกนนบระบบระบายนํ้าฝน

10000 CLEAR 
10010 CLS
10020 DEFINT I-J.L-N  
10030 OPTION BASE 1 
10040 I ESC ะ 27 
10060 KEY OFF 
10070 HPAGE ะ 30000 
10080 KLINE ะ 150 
10090 KNODE ะ 151

10110 DIK ANGLE(KLINE),FEAE1(MN3DE) 1 PEAK(MNODE)
10120 OIK COEf(3 ) ,COYER!KLINE) 1C0KDEK(MNODE) 1CONBEPTB(MNODE) 1DEKAND(KN0DE)
10125 DIK BAfKNODE) , DEN(MNODE), DENK(KNODE) , KER(MNODE) 1NERK(KN0DE) , c (KNODE j
10126 DIK COfflEKK(HNODE),M(KLINE),YELFDLL(KLINE),GS(KLINE),STO(KLINE)

10130 DIK DEPTB!HLINR),DIAH(NLINK),DOHNCROKN(NLINK),DOHNINYERT(NLINE)
10140 DIK DROP(KNODE), ELEY(KNODE) , FLOW(KLINK) , FK*(6)
10150 DIK GROONDSLOPE(KLINE)1IKAX(KLINK), LINK!KLINE) 1 NDEGREE!KNODE)
10160 DIK HFR0N(NLINK),N0DE(NN0DE),NT0(KLINK),PIPESL0PE(KLINK)
10170 DIK SL0PEKAX( KLINE) 1SLOPEKIN{KLINE) , SPAN(KLINE)
10180 DIK 0NIT$(6),OPCRO'ilN(HLM), OPINYERTfKLINE),VELOCITY!KLINE)
10190 DIK XDOHN(KLINK)1XNODE(HNQDE), XOP(KLINK)

11400 LOCATE 5,22 : PP.INT'PRINT STORK SEWERS SYSTEK RESULTS เ  DATA ■ะ PRINT : PRINT 
11500 GOSOB 22000

11730 REM ท SUBROUTINE TO LIST DATA ท

11830 OPEN 'SCRN:“ FOR OUTPUT AS »1 
11840 IPAGE ะ 18 
11850 GOSOB 12140 
11860 CLOSE

11880 INPOT 'DO Y00 KANT A BARDCOPY OF TBE DATA (Y /N )'; ANS*
11890 IF ANS* 0 T  AND ANS* O y  TBEN GOTO 11935
11900 OPEN 'LPT1:' FOR 00TP0T AS *1
11910 IPAGE ะ KPAGE
11920 GOSOB 12140
11930 CLOSE

11940 INPUT 'DO YOU KANT ANOTBER PRINT (Y/N)';ANS*
11950 IF ANS* 0 T  AND ANS* O y  TBEN GOTO 12000

! ! “ ™ ■
12030 REK tt SUBROUTINE TO PRINT OUT DATA «
12140 IF (IPAGE 0 KPAGE) TBEN CLS
12150 PRINT I I ,  'TBE CDRRENT SYSTEK CHARACTERISTICS ARE:'
12160 PRINT 11,



M2

12170 PEINT «1, 
12180 PEINT 11,
12190 PEINT 11,
12191 PEINT 11,
12192 PEINT 11,
12193 PEINT 11,
12194 PEINT 11,
-- ’ ;TAB(40);KK 

12200 PEINT 11, 
12210 PEINT 11, 
12220 PRINT 11, 
12230 PRINT 11, 
12235 PRINT 11, 
12240 PEINT 11, 
12250 PEINT 11

PROJECT TITLE"; TAB(40);TITLE$
NOHBER OF NODES:TAB(40);NNODE 
NOKBER OF LINKS:‘ ; TAB(40);NLIHK 

ร
(ü b ) * k  * ะPEINT 11,

8 ะ ";TAB{40);A:PEINT 11, '  b ะ ■ ; TAB(40); B : PRINT 11, • k

RATE OF I / I :■ ;TAB(40);R0;■ (CMD/ba)"
MINIMUM SCOUR VELOCITY: ; TAB(4 0 );YELHIN; '  ";UNIT$(5)
MAXIMUM VELOCITYะ ' ; TAB{4 0 );VELHAX; - ;0 N m (5 )
HANNING’ S ROOGBNESS COEFFICIENT:TAB{40);EOUGH
TIME OF ENTRY:";TAB{40);TE
SEWER OUTFALL NODE l:';TAB(40);NREF
CROHN ELEVATION OF OUTFALL NODE: ;TAB(40);ELEYREF;‘  - ;0 N m (3

12260 IF IPAGE 0  «PAGE TEEN GOSOB 21730: CIS: ELSE PRINT ll," :P R IN T  f i r  
12270 GOSOB 12470

12290 PRINT f l , TAB{2);LINK(I) ; TAB(10);NFROM(I) ; TAB(18);NTO(I);
12300 PRINT 11, TAB(28); SPAN( I ); TAB{43); DIAM(I); TAB(53); COVER(I )
12310 IF (IPAGE <> HPAGE) AND ( I  HOD IPAGE ะ 0) THEN GOSOB 21730:CLS:GOSUB 12470

12330 IF (IPAGE <> HPAGE) TEEN GOSOB 21730: CLS:ELSE PRINT 11,"-.PRINT I I , "

Î = ^ ?  HO
12360 PRINT I1,TAB(2);N0DE(I);TAB(17);BA(I);TAB(34);C(I);TAB(52);E1EV(I)
12370 IF (IPAGE 0  HPAGE) AND ( I  HOD IPAGE i  0) TEEN GOSOB 21730: CLS: GOSOB 126

12390 IF (IPAGE <> HPAGE) TEEN GOSOB 21730: CLS: ELSE PRINT f l , ” : ™  I I , "  
12400 RETURN

12420 REM «  SUBROUTINE TO PRINT LINE HEADING «
12470 PRINT ll,TAB(21); “ L I N K  D A T A "
12480 PRINT II,TAB 10); "FROM"; TAB(1 9 );"TO*; TAB(5 1 ) ;"MIN COYER-E l
12640 PRINT I I , -  |-;TAB(17);-(ha)-;TAB(53);D N ITI(3l 
12650 PRINT 11,”
12660 RETORN



■(LFS)*
•(H)-
•(H)-
■(CH)**(MPS)■ •เท- -ท.เท- ■ III.ท- 

-น ท ­
-เ».ir  nil.»-

16680 REH *1 OHIT 
16690 OHITI(l)
16700 UNITJ(2)
16710 DN1TI(3)
16720 0NITI14)
16730 0NIT|(5)
16830 FH|(1) ะ 
168(0 FM|(2) ะ 
16850 FN$(3)
16860 FMÜ4)
16870 FH|(5)
16880 FH$(6)
16890 KETDRH

19900 REH »  SÜBrÔÔtÏ nË to print results «

20070 OPEN "SCRN:" EOR OOTPOT AS I I

20090 GOSOB 20470 
20100 CLOSE

20120 INPOT -WOULD TOO LIRE TO REVIEW RESOLTS AGAIN (Y/N)-;AHS|
20130 IF ANSI ะ'T  OR ANSI ะ -y- THEN GOTO 20060
20140 INPOT -DO YOU WANT A HARDCOPY OF THE DATA (Y/N)-;ANS|
20150 IF ANSI 0  T  AND ANSI 0  -y- THEN GOTO 20270
20160 OPEN -LPT1:- FOR OOTPOT AS I I
20170 IPAGE ะ HPAGE
20180 GOSOB 20470I is
20290 REM ท  SUBROUTINE TO PRINT OCT RESAOLTS DATA ท ๊

20500 PRINT * 1 /
20510 PRINT I I ,
20530 PRINT. I I ,
20540 PRINT I I , -  
20550 PRINT I I ,
20560 PRINT I I ,
20570 PRINT I I ,

NDMEER OF NODES:-;TAB(40);NNODE 
NOHBER OF LINES:-;TAB(40);NLINR 
MINIMUM SCOOR VELOCITY: ;TAB(4Q);VELHIN;- -;0N IT |(5 )
HAXIHÜH VELOCITYะ - ;TAB(4 0 };VELMAX; - -;DNIT|(5)
MAXIMUM COVER DEPTH:- ; TAB(40 );COVERHAI;- -;UNIT|(3)
SEWER ODTFALL NODE I :  ,TAB(40);NREF
CROHN ELEVATION OF ODTFALL NODEะ ' ; TAB(4 0 );ELEVEEF;■ -;DNIT|(3)

20590 PRINT ท, ’ TOTAL SYSTEM LENGTHTAB(4 0 );SLENGTB 
20600 PRINT II,'AVERAGE HEIGHTED DIAMETER:- ; TAB(40);AVGDIAM 
20610 PRINT II,-AVERAGE HEIGHTED EXCAVATION DEPTHะ: ; TAB(4 0 );AVGDEPTB 
20620 PRINT 11,‘ AVERAGE HEIGHTED EXCAVATION AREA : - ; TAB(4 0 );AVGAREA

20640 IF QÜTCROHN < ELEVREF THEN PRINT #1, "WARNING : ELEVATION OF LAST PIPE IS L
OWER THAN CBOHN OF ODTFALL NODE. ■
20650 IF IPAGE <> HPAGE THEN GOSDB 21730: CLS : ELSE PRINT l l , ” :PRINT II,"
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20660 GOSÜB 21160
20670 FOE 1=1 TO SLINK
20680 IF IMAX(I) ะ 1 THEN PRINT I I , - » - ;
20690 PEINT 11, TAB(2 ) ;CSING FM $(I)'L INK(I);
20700 PRINT J1,TAB(7);0SING FH|(1);NFR0H(I);
20710 PEINT ll,TAB(12);OSING FN}(1);NT0(I);
20720 PRINT I1,TAB(16);USING FH*(2);FL0H(I)».001;
20730 PRINT I I , TAB{2 5 );OSING FHI(6);SPAN(I);
20740 PRINT 11,TAB(33);OSING FHJ(3);DIAH(1);
20750 PRINT I I , TAB{40 );OSING FM1(5);SLOP£MIN(I);
20760 PRINT ll,TAB(47);0SING FH|(5 ) ;SLOPEMAX(I);
20770 PRINT I I , TAB(53)^USING FH$(5 ) ;GEOONDSLOPE{I);
20780 PRINT II,TAB(59);OSIHG FM|(5 ) ;PIPESLOPE(I);
20790 PRINT II,TAB(65);OSING FM$(3);DEFTB(I);
20800 PRINT J1,TAB(72);0SING FHI(4 ) ;VELOCITY(I)
20810 IF { IPAGE 0  HPAGE) AND ( I  NOD IPAGE ะ 0) TEEN GOSOB 21730:CLS:G0SDB 21160

20830 IF (IPAGE 0  HPAGE) THEN GOSÜB 21730:CLS:ELSE PRINT l l , ” :PRINT I I , ”
20840 GOSDB 21370
20850 FOR 1=1 TO NLINK
20860 IF IHAX(I) ะ 1 THEN PRINT I I , - » - ;
20870 PRINT 11,TAB(2);DSING FH*(1);LINK(I);
20880 PRINT 11,TAB(9);DSING FMI(3 ) ;XÜP( I ) +DPINYEET 
20890 PRINT ll,TAB(18);0SING FM|(3 ) ;XDONN( I ) +DOWNINYERT{I);
20900 PRINT 11,TAB{27) , OSING FHj(3);DPCR0HN(I);
20910 PRINT 11,TAB(3 6 ),OSING FK|(3);DOHNCROHN(I);II1 1  liliÊ
20950 PRINT IUAB(72);0SING FH|(3);XD0HN(i)
20960 IF (IPAGE 0  HPAGE) AND ( I  HOD IPAGE ะ 0) THEN GOSOB 21730:CLS'-GOSDB 21370

20980 IF (IPAGE 0  HPAGE) THEN GOSOB 21730:CLS:ELSF PRINT !1 , ” :PRINT I I , "
20990 GOSOB 21560
21000 FOR 1=1 TO NHODE
21010 PRINT I1,TAB(2);0S1NG FH$(1);N0DE(I);
21020 PRINT II,TAB(9),OSING FHT(5);HA(I);
21025 PRINT II,TAB(18);DSING FH$(5);C(I);
21030 PRINT I I , TAB{27 ),OSING FH|{3);ELEY(I);
21040 PRINT II,TAB(37),USING FH$(3);XN0DE(I);
21050 PRINT I1,TAB(53);DSING FH$(3);DR0P(I)
21060 IF (IPAGE 0  HPAGE) AND ( I HOD IPAGE ะ 0) THEN GOSOB 21730:CLS:GOSOB 21560

21080 IF (IPAGE <> HPAGE) THEN GOSDB 21730:ELSE PRINT «1,” :PRINT I I , ”
21090 RETORN

21110 REH <» sÔbrÔÔtÏ nÊ to print lin e  resorts beading Ï  »»
21160 PRINT II,-PROJECT TITLE:“ ;TITLE|
21170 PRINT 11,TAB(20);■ L I N E  D A T  A";TAB(51); - *  ะ) HAX COYER DEPTH EXCEED 
ED-
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21190 PRINT I i ! tAB(7);’ FROH';TAB(13);'TO';TAB(41);' MIN';TAB(48) ; 'MAX';
21200 PRINT 11,TAB(53j ; "GROUND";TAB(6Q);"PIPE ,7AB(6 5 ) ; ' HATER- 
21220 PRINT I I ,  LINK , TAB(7); 'NODE'; TAB(1 2 );'NODE";
21230 PRINT I1,TAB(19);'FL0H ;TAB(26); LENGTH";TAB(35);*DIAH";
21240 PRINT II,TAB(41) ; ‘ SLOPE’ ; TAB(4 7 );“ SLOPE"; TAB(53) ; "SLOPE ;
21250 PRINT II,TAB(59);'SLOPE';TAB(65), DEPTH ;TAB(73);'YEL 
21260 PRINT I I , '  i ';T A B (9 ) ;T ;T A B (1 4 ) ; 'l  ;TAB(18), (CHS)';
21270 PRINT I1 ,TAB(27);'(H )';TAB(35);'(C H ),TAB(42), X ';T A B (4 9 );T ;
21280 PRINT ll,T A B (5 5 );'X ‘ ;TA B (61);T ;TA B (67);'(C H )‘ ;T A 8 (7 3 ); 'i/s ‘
21290 PRINT I I , "
21300 RETURN

21320 REH tt SUBROUTINE TO PRINT LINE RESULTS BEADING 2 tt 
21370 PRINT II,'PROJECT TITLE: ';TITLE*
21380 PRINT I1,TAB(20);* L I N E  D A T  A ';T A B (51 );'I ะ) HAÏ COVER DEPTH EXCEED

21400 PRINT l l ’,TAB( 9 ) ; ‘ GROUND ELEV';TAB(27);'CROHN ELEV;
21410 PRINT ll,TAB{45), INYERT ELEV ;TAB(61);'EXCAVATION DEPTH- 
21420 PRINT ll,TAB(2);'LINE';TAB(9);'0PSTRH';TAB(18);'DNSTRH';
21430 PRINT ll,TAB(27);'DPSTRH';TAB(36); DNSTRH';TAB(45);'UPSTRH";
21440 PRINT I1,TAB(54), DNSTRH ,TAB(63), UPSTRH';TAB(72), DNSTRH"
21450 PRINT I I ,  l';TAB(10);0NIT$(3);TAB(19);0NITI(3);
21460 PRINT ll,TAB(28);0N m (3);TAB(37);U N m (3);TAB (46);U N m (3);
21470 PRINT ll,TAB(55);UNIT$(3);TAB(64);UNIT$(3);TAB(73);UNIT|(3)
21480 PRINT I I , "
21490 RETURN

21510 REH tt SUBROUTINE TO PRINT NODE RESULTS HEADING tt 
21560 PRINT II,'PROJECT TITLE: ;TITLE$
21570 PRINT ll,T A B (1 3 );‘ N O D E  D A T A '

21590 PRINT I I  JAB(27);'GROUND';TAB(36);'EXCAVATION';
21600 PRINT ll,TAB(49);"DIST HIGH INVERT-
21610 PRINT I I , '  NODE: • TAB ( 10 ) ; ■ AREA " ; TAB ( 18 ) ; ‘  RUNOFF ';TAB(28);'ELEV;
21620 PRINT ll,TAB(38);'DEPTH: ;TAB(50);'T0 LOH INVERT'
21630 PRINT I I ,  i';T A B (1 0 );'(h a ) ,TAB(19); COE.';TAB(28);ONm(3);
21640 PRINT ll,TAB(38);DNITi(3);TAB(55);0NIT|(3)
21650 PRINT 1 1 , "
21660 RETURN

21680 REH tt SUBROUTINE TO BOLD SCREEN Ï»
21730 LOCATE 24,1

21750 PRINT'PRESS ANY KEY TO CONTINUE';

I
22000 REH tt SUBROUTINE TO READ DATA tt 
22005 ON ERROR GOTO 11940 
22010 FILES 'b :* .s to
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22020 INP0T ’ ENTEE NANE OF OISE FILE TO BE READ:’ ;AFI
22021 IF AF* ะ ”  TBEN 12000 
22025 DF* -- ’ b : ’ + A F *r.$ to ’
22030 OPEN ฯ ’ , 1,DF*
22040 PRINT’ NON READING DATA*
22050 LINE INPOT II,TITLE*
22060 INPOT i  11 NU NÉ, NNODE, A, B, FI, RO, NREF

22080 INPOT 11 ! COYEEMIN1COYEEMAX, YELNIN,VELMAX,SLENGTB,AYGDIAM,AVGDEPTB1AYGAREA,

’โ  _โ โ  7 .  _  โ _โ.22100 INPOT 81,LINK( I ) 1NFEOM{I ) , KTO(I ) , SPAN(I ) , DIAM(I ;, COYER{ I ) 1 IMAX( I ) 1 IH1K(I ) , 
FLOW( I ) 1 FLOHHlI ) 1DEPTB(I ) 1YELOCITY(I) , VELOCITYMd) 1PIPESLOPEiI ), SLOPEHIN( I ) 1 SLOP 
EHAX ( 11, GROONDSLOPE( I ) , XOP{I) , OPINVERT(I),XDOMH( I ) , DONNINVERT( I ) , OPCRONN( I  ) , DONN

22105 INPOT fl,A(I),DEPTHH(I)
22110 NEXT I

22130 IHPOT f l , HODE(I) , BA(I) , DEHM(I) , DEH(I), WEEM(I) , MER(I) , C { I) , ELEY(I) , XNODE(I) 
1 DROP( I ) , PEAR1( I ) , PEAË{ I )
22140 NEXT I

22160 GOSÜB 16690 : REM SET ONIT NAMES
22170 PRINï:PRINT ’ DATA READ. .PRINT FILENAME : ’ ;DF*
22175 PRINT’ PROJECT TITLE : •; TITLE*
22180 GOSOB 21730: REN SCREEN BOLD 
22200 RETORN



Li Et intf ของโปรแกรมการพม-พผลลั•พอของการออกแบบร«บบร«บาอนํ้าร่วม

10000 CLEAR 
10010 CLS
10020 DEFINI I-J.L-H  
10030 OPTION BASE 1 
10040 IESC ะ 27 
10060 EET OFF 
10070 HPAGF ะ 30000 
10080 K I M  -- 150 
10090 KNODE ะ 151

10110 DIM ANGLE(KLM), PEAK1 ( KNODE),PEAK(MNODE)
10120 DIK COEF(3), C0VER(MLINK) , COMDEH(MNODE) , CDMDEPTH(KH0DE), A(MLINK)
10125 DIM SA(MNODE) , DEN(KNODE) , DENH(KNODE) , HER(KNODE) 1NERM(KNODE) , c (KNODE)
10126 DIK COMDEMM(MNOrE)1FLOWM(MLINK), YELÉOLL(MLIHK), GS(KLINK)1STO(MLINK)
10127 DIK T(MLIHK), IMIH(MLIHK), DEPTHM(MLINK), VELOCITYM(KLIHK)
10130 DIK DEPTB(KLM) 1 DIAM(MLINK) 1 DOHNCROHN(MLM) 1DONNINYEÉKKLINK)
10140 DIK DROP(KNODE), ELEY(KNODE) , FLOU( ML M  ), FM* ( 6 )
10150 DIK GROOSDSLOPE(MLINÈ), IHAX(MLINE), LIHÉ(MLIHR)1NDEGREE(MNODE)
10160 DIK HFROM(MLINK), HODE(MHODE)1NTO(MLIHR),PIPESLOFE(KLIHK)
10170 DIK SLQPEKAXI K L M ) 1 SLOPEMIN(MLM), SPAN (KLINE)
10180 DIK 0KIT$(6) 1ÜPCROHN(KLINR) , DPINYERT(KLINE), VELC'CITY(KLIHK)
10190 DIK XDOHN(HLINK) , XNODE{ KNODE) , XOP(HLINK)

11400 LOCATE 5,20:PRINT'PRINT COMBINED SEWERS SYSTEM RESULTS A DATA ’ :PRINT:PRIN 

11500 GOSOB 22000

11730 REM «  sÔbrÔÔtÏ nË to LIST DATA tt

11830 OPEN 'SCRN:' FOR OUTPUT AS f l  
11840 IPAGE ะ 18 
11850 GOSOB 12140 
11860 CLOSE

11880 INPUT 'DO YOU KANT A HARDCOPY OF THE DATA (Y /R )'; ANS*
11890 IF ANS* O  T  AND ANS* <> 'y '  THEN GOTO 11935 
11900 OPEN 'LPT1:' FOR OUTPUT AS 11 
11910 IPAGE ะ KPAGE 
11920 GOSOB 12140

>1 »
11940 INPOT 'DO Y00 WANT ANOTHER PRINT (Y/N)';ANS*
11950 IF ANS* <> T  AND ANS* O  Y  THEN GOTO 12000

12000 CHAIN 'SELECT2'

12030 REM ** SUBROUTINE TO PRINT OUT DATA tt 
12140 IF (IPAGE <>KPAGE) THEN CLS



12150 PRINÎ 11, 
12160 PRINT 11, 
12170 PRINT 11, 
12180 PRINT 11,
12190 PRINT 11,
12191 PRINT 11,
12192 PRINT 11,
12193 PRINT 11,
12196 PRINT 11,
12197 PRINT 11,
12198 PRINT 11,
12199 PRINT 11, 
;TAB(40);KK
12200 PRINT 11,
12201 PRINT 11,
12202 PRINT 11,
12203 PRINT 11,1 0 0 ( 1  Q P P I M T  I I
z  ran !!:
12220 PRINT 11,
199ไก PPTWT II
z  ร  !!:

12250 PRINT I I ,  
)

'THE CURRENT SYSTEN CHARACTERISTICS ARE:'

■PROJECT TITLE';TAB(40);TITLE$
■ NOHBER OF NODES:* ; TAB{40);HNODE 
• NOHBER OE LINKS'. ,TAB( 40);NLINK

'STORM FACTOR-

a ะ ■;TAB{40); A:PRIHT 11," b ะ • ; TAB(40);B:PRIHT I I , *  k ะ ■ 

TINE OF ENTRY:';TAB(40);TE 

DOMESTIC FACTOR-

RATE OF I / I : ";TAB{40);R0;* (CKD/ha)-
MINIMUM SCOOR VELOCITY: ;TAB(40);YELMIN;■ - ;0 N m (5 )
MAXIMUM VELOCITY : - ; TAB( 40) ; YELMAX ; - - ;0 N m (5 )
MANNING’ ร ROUGHNESS COEFFICIENT: - :,TAB(40) ;ROUGH
SEWER OOTFALL NODE #:■;TAB(40);NREF
CROWN ELEVATION OF OOTFALL NODE:- ; TAB{40);ELEVREF;'  -;0NIT$(3

12260 IF IPAGE 0  MPAGE TEEN GOSOB 21730: CLS: ELSE PRINT I1 , ” :PR1NT I I , "
12270 GOSOB 12470

12290 PRINT I1,TAB(2);LINK(I);7AB(10);HFR0H(I);TAB(18);NT0(I);
12300 PRINT 11 ,TAB(28); SPAN( I ) ; TAB(43);DIAM(I) , TAB(53),COVER(I)
12310 IF (IPAGE 0  MPAGE) AND ( I  HOD IPAGE ะ 0) TEEN GOSOB 21730:CLS:GOSUB 12470

12330 IF (IPAGE <> MPAGE) TEEN GOSOB 21730: CLS:ELSE PRINT ll," :P R IN T  I I , ”  
12340 GOSOB 12610

12360 PRINT I1,TAB(2);N0DE(I);TAB(7);PEAK1(I);TAB(12);PEAK(I);TAB(18);HA(I);TAB( 
22);C(I);TAB(28);DENH(I);TAE(35);DEN(1);TAB(45);HERH(I);TAB(55);HER(I);TAB(65);E

12370 IF (IPAGE 0  MPAGE) AND ( I MOD IPAGE ะ 0) TEEN GOSOB 21730: CLS: GOSOB 126

12390 IF (IPAGE <> MPAGE) TEEN GOSOE 21730: CLS: ELSE PRINT I1,":PR1NT I I , "  
12400 RETURN

12420 REM นิ  SUBROUTINE TO PRINT LINK BEADING นิ 
12470 PRINT I1,TAB(21); ' L I N K  D A T A'
12480 PRINT II,TAB 10); ■FROM' ;  TAB(19); * TO ; TAB(51);■MIN COVER- 
12490 PRINT I I , -  LINK , TAB(10); NODE"; TAB(18); NODE ,
12500 PRINT !1,TAE(28);"LENGTB ,TAB(4 1 );"DIAMETER";TAB(5 3 );"DEPTH"
12510 PRINT I I , -  l " ;T A B ( l l ) ; ’ l  ,ÎAB(19); I  ;TAB(29);0NIT$(2);
12520 PRINT ïl,TAB (43);0N m !4);TAB (53);0N lT î(3)
12530 PRINT I I , "
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12640 PRINT 11,’  I MIH PEAK■;TAB(17); ( ha)•; TAB(2 3 );‘ COE.■;TAB(2 7 );’ (CAP/ha) 
" ; TAB(3 5 ) ;" (CAP/ha)■;TAB(45), (L/CAP)■ ;TAB{55);■(L/CAP)■;TAB(67);DHIT$(3)
12650 PRINT I I ,
12660 RETURN
16680 REM »* UNIT tt .
16690 UNITI(l) ะ '(LP S)'
16700 0NIT$(2) ะ '( H ) ' .
16710 UNIT|(3) ะ -(H )- 
16720 UNIT|(4) ะ "(CM)'
16730 UNIT|{5) ะ '(EPS)*
16830 FH$( 1) ะ ' M l '
16840 FH|(2) ะ I I . s i r  
16850 FM${3) ะ ' l l l . i r  
16860 m ( 4 )  ะ 'M M '
16870 FM|(5) ะ ■«.»*■
16880 FM|(6) ะ - แ แ . แ '
16890 RETURN

19900 REH นิ  SUBROUTINE TO PRINT RESULTS นิ

20070 OPEN "SCRN:" FOR OUTPUT AS I I  
20080 IPAGE ะ 15 
20090 GOSUB 20470 
20100 CLOSE

20120 INPUT ' WOULD YOU LIFE TO REVIEW RESULTS AGAIN (Y/N)-;ANS|
20130 IF ANSÎ ะ 'Y' OR ANSI ะ -y- THEN GOTO 20060
20140 INPUT -DO YOU WANT A BARDCOPY OF TBE DATA (Y/N)';ANS|
20150 IF ANSI 0 T  AND ANSI O y  TBEN GOTO 20270 
20160 OPEN -LPT1:- FOR OUTPUT AS I I

ะ  s i r
20190 CLOSE 
20270 RETURN

1 1 ; ; : ................................................
20470 IF (IPAGE 
20480 PRINT I I  
20490 PRINT I I  
20500 PRINT I I  
20510 PRINT I I  
20530 PRINT I I  
20540 PRINT I I  
20550 PRINT I I  
20560 PRINT I I  
20570 PRINT I I

INE TO PRINT OUT RESADLTS DATA **
O HPAGE) TBEN CLS 
PROJECT TITLE:-;TAB(17);TITLEI

NUMBER OF NODES:• ; TAB(4 0 );«H0DE
NUMBER OF LINES:-|taB(40)Inline
MINIMUM SCOUR VELOCITY:* ITAB(4 0 );VELMIN;• -;UNIT|(5)
MAXIMUM VELOCITY: ;TAB(4 0 );YELMAX;- -;DNITI(5)
MAXIMUM COVER DEPTH :■; TAB(4 0 ) ;COYERMAX; - -;UNIT|(3)



20590 PEINT 11,'TOTAL SYSTEM LENGTHTAB(40 );SLEKGTB 
20600 PEINT 11,"AVERAGE MEIGBTED DIAMETER:■;TAB(40);AYGDIAM 
20610 PEINT 11,'AVERAGE WEIGHTED EXCAVATION DEPTH: ;TAB(4 0 );AYGDEPTH 
20620 PEINT 1 1 , 'AVERAGE WEIGHTED EXCAVATION AREA : • ; TAB(40);AVGAREA

20640 IE OOTCROHN < ELEVREE THEN PEINT 11,'WARNING : ELEVATION OE LAST PIPE IS L 
OKER THAN CROHN OE ODTEALL NODE.'
20650 IE IPAGE O MPAGE THEN GOSOB 21730:CLS:ELSE PRINT I1,":PR1NT 1 1 ,"
20660 GOSÜB 21160
20670 EOR 1=1 TO K L M
20680 IE IHAX(I) ะ 1 THEN PEINT 11,'* * ;
20685 IE IK IN (I) ะ 1 THEN PRINT 11, TAB(2 );■ -* ;
20686 IF AU) ะ ! THEN PRINT f l ,T A B (3 ) ; 'i : ;
20690 PRINT ll,TAB(4);DSING E H |(1 );L M (I> ;
20700 PRINT 11,TAB(9);0SIHG EHÎ(1);NER0H(I);
20710 PRINT 11,TAB(14);0SIHG E n i(i);N TO (I);
20720 PRINT 11,TAB(17)-USING FM|(2);ELOW(I) » .001 ;
20730 PEINT 11,TAB(23)'USING EM|(2);FL0HM(I) » .001 ;
20740 PRINT II,TAB(30)‘ USING FM|(1 );D IAH(I);
20750 PRINT 11,TAB(34)'USING EH*(5);SLOPEHAX(I);
20760 PRINT ll,TAB(40);DSING EH*(5);SL0PEHIN(I);
20765 PRINT 11, TAB(45); USING Eni(5);GROONDSLOPE(I);
20770 PRINT 11 ,TAB(52)jüSING EH*(5);PIPESL0PE(I);
20775 PRINT I I ’ TAB(57)■USING EH*(5);YEL0CITY(I);
20760 PRINT I I , TAB(62) -USING FM|(5 ) ;VELOCITYM(I);
20790 PRINT I 1 ,TAB(67);USING EH$(3);DEPTH(I);
20800 PRINT II,TAB(73).USING FM|(3) ;DEPTHM(I)
20810 IE (IPAGE <> HPAGE) AND ( I HOD IPAGE ะ 0) TEEN GOSDB 21730:CLS-GOSUB 21160

20830 IE (IPAGE 0  HP AGE) THEN GOSUB 21730:CLS:ELSE PRINT f l , * ’ :PRINT I I , "
20840 GOSDB 21370
20850 FOR 1=1 TO SLINK
20860 IE IHAX(I) ะ 1 TEEN PEINT 11,T ;
20670 PRINT f 1 ,TAB(2);USING EH$(1);LINK(I);
20875 PRINT I1,TAB(8);DSING FM$(3) ; SPAN(I);
20880 PRINT 11,TAB( 15)-.USING FK|(3 ) ;XUP(I) +UPINVERT(I);
20890 PRINT I1,TAB(23);DSING FMI(3 ) ;XDOWN( I ) +DOWNINVERT(I);
20900 PRINT 11,TAB(31) .USING FM|{3)■UPCROWN( I );
20910 PRINT 11 ,TAB(39).USING EH|(3);D0HNCR0HN(I);
20920 PRINT 11,TAB(46)jüSING EH|(3);DPINYERT(I);
20930 PRINT f 1 ,7AB(54)iUSING FH$(3);D0HNINVERT(I);
20940 PRINT 11 ,TAB(63); USING EH|(3);X0P(I);
20950 PRINT II,TAB(72)juSIHG FM$(3 );XDOWN( I )
20960 IF (IPAGE 0  HPAGE) AND ( I HOD IPAGE ะ 0) TEEN GOSUB 21730:CLS:GOSUB 21370

20980 IF (IPAGE 0  HPAGE) THEN GOSDB 21730:CLS:ELSE PRINT »1,":PRINT I I , "I21010 PRINT ll,TAB(2);DSIRG EH|(1);N0DE(I);



21020 PRINT 11 ,TAB(9 ) ;DSIHG FM$(5);BA(I);
21025 PRINT 11,TAB{18);USING FM$(5);C(I)i 
21030 PRINT f  1 ,TAB(27);0SING m (3 );E L E Y (I);
21040 PRINT 11,TAB(37);DSIHG FHf(3)|XN0DE(i);
21050 PRINT il,TAB(53)-USING FMA{3);DROP(I)
21060 IE (IPAGE 0  KPAGE) AND (I HOD IPAGE ะ 0) THEN GOSDB 21730:CLSiGOSDB 21560

21080 IE (IPAGE <> HP AGE) THEN GOSDB 21730:ELSE PRINT J l,  "-.PRINT f l , "
21090 RETURN

21110 REM ท sÜbrÔÔtÏ nE tÔ pÊÏnt' l Ï nË rËsÜlTS beading ï  m  

P  ™  liiïïë!-L . I l  .  ! r ! ,TAB(!o!! * => HAA c o m  DEPTH EICEES 

21175 PEINT f l ,  ■ - ะ> H1NYEL0CI

m m  ni!- I  ะ) H1K SLOPE

แ  "  T ท ! ; -
21190 PRINT f l ! '  LINK';TAB(1Q);'H 0 D E ';
21200 PEINT * i ! tAB{20);7  L 0 H ,TAB(30);'DIAH‘ ;TAB(36);'S L 0 P E ';
21210 PRINT fl,T A B (46); ■ S L O P E - ;
21220 PRINT fl!TAB (59); 'VELOCITY';TAB(69); ’ D E ? T H '
21230 PRINT fl!TAB(9);'EROH';TAB(15);'TO ;TAB(19);'HAr;TAB(25);'H IN ‘ ;TAB(36);'H 
AX';TAB(42);'HIN';TAB 46);'GR00ND';TAB(53);‘ PIPE ,TAB(59);'HAX';TAB(64);'H IN,

21260JR IH M l! เ  ^T A B lllf; I  ;T A B (1 6 }; 'l'lT A B !!9 î; (cu .s /s )';ÎA B (3 0 );'(C M |

21270 PRINT fi,T A B (4 3 );T ;T A B (4 8 ); ' r ;T A B (5 4 ) ; ' ï ';T A B (5 9 ); '(s /s ) ';T A B (7 2 ); '(C

21290 PRINT f l , "
21300 RETURN

21320 REH «  SUBROUTINE TO PRINT LINE. RESULTS BEADING 2 «
21370 PRINT fl,'PROJECT TITLE: “ ะTITLE!
21380 PRINT fl,T A B (2 0 );' L I N K  D A T  A ';TA E (51);'* ะ) MAX COVER DEPTH EXCEED

21400 PRINT fl!TAB! 1 5 );'GRODND ELEY';TAB(31);'CROHN ELEV;
21410 PRINT f l ! lA B ( 46) ; 'INVERT ELEV ; TAB(61); ‘ EXCAVATION DEP’ B'
21420 PRINT fl,TA B (2 ), LINK ;TAB(8);'LENGTH';TAB(1 5 );'DPSTRH" TAE(23);'DNSTRH'; 
21430 PRINT f 1 ! TAB(3 1 );‘ UPSTRM■; TAB ( 39); -DNSTRM' ;  TAB(4 6 ); 'UPSTKM“ ;
21440 PRINT f 1 ! TAB(54 ) ; "DNSTRH"; TAB(6 3 );‘ UPSTRM"; TAB(7 2 ); 'DNSTRH'

21470 PRINT fl,TAB(55);UNIT$(3);TAB(64);UNIT$(3);TAB{73);UNIT$(3)
21480 PRINT f l ! "
21490 RETURN

21510 REM tt SUBROUTINE TO PRINT NODE RESULTS 'BEADING *<



1 5 2

21560 PRINT 11,"PROJECT TITLE: ■;TITLE!
21570 PRINT ll.TABI 13) ; * N 0. D E D A T A "

21590 FEINT s 1 TAB{2 7 );"GROUND',TAB(3 6 );'EXCAVATION';
21600 PRINT ll,TAB(49); DIST HIGH INVERT-
21610 PRINT I I  , NODE ; TAB(1 0 );"AREA"I TAB(1 8 );-RUNOFF - ;TAB(2 8 );*ELEV;
21620 PRINT ï 1,TAP(38); DEPTH ; TAB(50); * TO LOH INVERT 
2 1630 PRINT 11, I ;TAB(10);"(ha) ;TAB(19);‘  COE.";TAB(28);DNm(3);
21640 PRINT Sl,TA8(3u);UNIT{(3);TAB(55);0NIT$(3)
01cÇ1ๆ PPIMT i \  mm
2166 RETURN

21680 REH Ï Ï  SDBROtJTINE to hold screen I»
21730 LOCATE 24,1

21750 PRINT-PRESS ANY KEY TO CONTINUE";

I  m  m  n m

22000 REM A* SDBRODTINE TO READ DATA A*
22005 ON ERROR GOTO 11940

22020 INPUT "ENTER NAME OF DISE FILE TO BE P.EAD:";Aท
22021 IF AF$ ะ - THEN 12000 
22025 DFÎ ะ "b:"+AF*+ . cob"
22030 OPEN T . l .D F J
22040 PRINT'NCH READING DATA"
22050 LINE INPUT 11,TITLE!
22060 INPUT f  1,NLIJIE, NNODE, A, B,EE, RO, NREF

22080 INPDT เท,, COVERMIN, COVERMAX,YELMIN,VELMAX, SLENGTH, AVGDIAH, AVGDEPTS, AVGAREA, 
OUTCROHN

22100 INPUT 8 I,L IN E (I), NFROM{I) , NT0(I), SPAN{I) , CIAM(I), COYER(I), IM AX(I),IM IN(I), 
FLOP?( I ) , FLOHM( I ) ,DEPTB{ I ) , YELOCITY( I ) , YELOCITYM{I) , PIPESLOPE( I ,SLOPEHIN(I),SLOP 
EMAX ( I }, GROÜHI)SLOPE( I ), XUP ( I ), UPINYERT( I ), XDOHN ( I ), DOWN INVERT{ I ), DPCROHN ( I ), DOWN

22105'lNPDT *1 ,A {I} , CEPTBM{I) .
22110 NEXT I '

22130 INFUT~c11 NODE( I ) , KA{ I ) , DENM{ I ) 1 DEN( I ) , WERM{ I ) ,WER{I) , c{ I ) , ELEV( I ) , XNODE( I ) 
, DROP (ท ,  PE AK1 ( I ), F tAK ( I )

22175 PRINT" PROJECT TITLE : ■; TITLE!
22180 Gวรบ?. 21730: REM SCREEN HOLD 
22200 RETURN
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