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SCREEN 9: COLOR 14, 9

' COMPUTER PROGRAM FOR SOLVING SVF PROBLEMS WITH INCREASING DISCHARGE ____
! BY HINDS METHODE
PRINT " WATER LEVEL PROFILE FOR SVF PROBLEMS WITH INCREASING DISCHARGE"

PRINT * !

INPUT "ENTER 1 FOR CONTINUE " E

IFE <> 1THEN 13

INPUT "QX:RATE OF DISCHARGE PER UNIT LENGTH (M~ 3/S/M)= " QX
INPUT "ALFA AND BETA= ", ALFA. BETA

INPUT "BED SLOPE(M/M) AND SIDE SLOPE(H/V)= " 80, Z

INPUT "MANNING COEFFICIENT AND BOTTOM WIDTH(M)= “N,B

INPUT "LENGTH OF WEIR(M) AND ELEVATION OF THE FIRST STATION(M)=", L, h(Z0)
1Q=4"B*QX ™~ 2

2Y = 001: K = (ALFA *Q ™ 2) /98]

Do

M=B*Y+Z"*Y ~2)"3/(B+2*7Z*Y)
Y =Y + .001

LOOP UNTIL (K - M) < .0001

YC=Y-W:T=B+2"Z*YCP=(SQR(1+Z ~2)*2*YC)+B
A=B*YC+Z*YC™*2R=A/P

x=(8*BETA * QX ~ 2)/ (981 *T ~ 2* (S0- (N ~ 2981 * P)/ (BETA * T * R ~ .333)) ~ 3)
QC = QX " x

IF ABS(Q - QC) < .05 GOTO 3
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Q = QC: GOTO 2

3 PRINT " )
PRINT *XC="; x, "YC="; YC, "QC="; QC,

PRINT " .
DIM x(120), Y(120), Z(120), Z0(120), A(120), P(120). R{120), Q(120), V(120)
DIM SF(120), DELYP0(120), DELYP1(120), DELYM(120), u(120), c(120), d(120)
x = CLNG(x)

IFW =1GOTO 20

PRINT "™

INPUT " NUMBER OF STEPS IN THE UPSTREAM="; H1
1=2

20 Y(I) = YC: x(I) = x: ZO(1) = h(Z0) - (x(1) * SO): Z(I) = ZO(I) + Y(I)
A=A P =P RO =R
Q) = QX * x(I): V(I) = Q(I) / A(I): SF(I) = (N * V(I)) ~ 2/ (R(I) ™ 1.333)
h=Hl+1
IFW =1GOTO 4
u(h) = x(I): c(h) = ZO(I): d(h) = Z(I)

PRINT ™

PRINT "

PRINT " CALCULATING THE WATER LEVEL PROFILE FOR SUBCRITICAL SECTIONS "
PRINT " §

4 PRINT "QX="; QX, "ALFA=", ALFA, "BETA=", BETA, "S0="; 50

PRINT "Z="; Z, "N="; N, "B="; B, "L="; L, "H(Z0)="; h(Z0)

PRINT "

PRINT " X(D) Zo(D Y(I) QW DELYP1(I)"
PRINT "

PRINT x(I), ZO(I), Y(I), Q(I), DELYP1(l)

IF W =1GOTO 9

5 INPUT " DELTAX="; DELTAX

61=1-1
x(I) = x(I + 1) - DELTAX
IF x(I) <= .001 GOTO 8
ZO(1) = h(Z0) - (x(I) * S0): Y(I) = Y(I + 1) - .0001
DO
Y(I) = Y(I) - .001
Z(I) = ZO(I) + Y(I): DELYPK(I) = ABS(Z(I) - Z(I + 1))

A =B* Y(I) + Z * Y(I) ~ 2: Q(I) = QX * x(I): V(I) = Q(I) / A(D)

SIGMAQ = Q(I) + Q(I + 1): SIGMAV = V(I) + V(I + 1)

DELTAQ = Q(I + 1) - Q(I): DELTAV = V(I + 1) - V(I)

DELYM(I) = (BETA * (Q(I) * SIGMAV) / (9.81 * SIGMAQ)) * (DELTAV + (V(I + 1) * DELTAQ / Q(I)))
P(I) =B +SQR(1 +Z ~ 2) " ™ " Y(I): R(I) = A(l) / P(])
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SF(I) = (N * V(I)) ~ 2/ (R(I) ~ 1.333): SF(AV) = (SF(I) + SF(I + 1))/ 2
DELYPI1(I) = DELYM(]) + DELTAX * SF(AV)
LOOP UNTIL ABS(DELYPO(I) - DELYP1(I)) < .001
7 PRINT x(I), Z0(I), Y(I), Q(I), DELYPI(I)
h = h - 1: u(h) = x(I): e(h) = ZOI): d(h) = Z(I)
X(1+ 1) = x(I): Z( + 1) = Z(I): VA + 1) = V(I): Q(I + 1) = Q(I)
SF(I + 1) = SF(I)
1=1+ 1 GOTO 5
8 ZO(1) = h(Z0): DELYP1(I) = (V(I + 1) ~ 2/981): Z(I) = Z(I + 1) + DELYP1(I)
Y(I) = Z(1) - ZO(I): x(1) = 0
PRINT x(I), ZO(I), Y(I). (Q(D) + Q(I - 1)) / 2, DELYPI(I)
ho=h - 1: uth) = x(I): c(h) = Z0(I): d(h) = Z(I)
PRINT "
INPUT " IF YOU WANT TO CONTINUE ENTER 1" Y
[FY <>1GOTO 13
CLS
PRINT " " .
PRINT " CALCULATING THE WATER LEVEL PROFILE FOR SUPERCRITICAL SECTIONS"
PRINT "
DELYPI(I) = 0: [ = 1: W = 1: GOTO 1
Y INPUT "DELTAX= "; DELTAX
1W0WI=1+1
x(I) = x(I - 1) + DELTAX
ZII) = h(ZD) - (x(D) * SO)%: Y(I) = Y(I - ) + .0001
DO
Y(I) = Y(I) + .001
Z(I) = Z0(h) + Y(I): DELYPO(I) = Z(1 - 1) - Z(])
Ay = B* Y(I) + Z* Y(I) ~ 2 Q(I) = QX * x(1): V(1) = Q(I) / A(})
SIGMAQ = Q(I) + Q(I - 1): SIGMAV = V(I) + V(I - 1)
DELTAQ = Q(I) - Q(I - 1): DELTAV = V(I) - V(I - I)
DELYM(I) = (BETA * (Q(I - 1) * SIGMAV) / (9.81 * SIGMAQ)) * (DELTAV + (V(I) * DELTAQ / Q(I - 1)))
Pd) =B+ SQR(1 +Z ~ 2)*2* Y(I)
R(I) = A(I) / P(I): SE(I) = (N * V(I)) ~ 2/ (R(I) ~ 1.333)
SF(AV) = (SF(I) + SF(I - 1)) /2
DELYPI1(I) = DELYM(I) + DELTAX * SF(AV)
LOOP UNTIL ABS(DELYPI(I) - DELYPO(I)) < .02
11 PRINT x(I), ZO(I). Y(1), Q(I), DELYPI(I)
h=h+1
u(h) = x(I): e(h) = ZO(I): d(h) = Z(I)
IF x(I) >= L GOTO 12
x(1-1) =x(I): ZA - 1) = Z(I): V(I - 1) = V(I): Q(I - 1) = Q(I)
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SF(I-1) = SF(I: 1 =1-1
GOTO 9
PRINT ™
12 INPUT "IF YOU WANT TO CONTINUE ENTER 1" S
IF§ <> 1 GOTO 13
CLS
LOCATE 2. 20
PRINT " WATER LEVEL PROFILE IN THE CHANNEL"

FORh=1TOh- 1
LINE (u(h) * 5, 150 - c(h))-(u(h + 1) * 5, 150 - c(h + 1))
LINE (u(h) * 5, 100 - d(h))-(u(h + 1) * 5, 100 - d(h + 1))
NEXT h
LINE (U1 * 5, 70 - C1)-(u(h) * 5, 70 - ¢(h))
LINE (u(h) * S, 70 - ¢(h))-(u(h) * 5. 40 - c(h))
LINE (U1 * 5,130 - CI)<(U1 * 5. 50 - D1)
13 END
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