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clear

0/o Skookok kok koK sk sk skok skok sk kk Kk ok

d = input('Enter length of base of dam[m]: ');
z1 = input('Enter Hight of dam[m]: ');

m1 = input('Enter Slope of upstreem(m1): *);
m2 = input('Enter Slope of downstreem(mz2): ');
shibl=1/m1;

shib2=-1/m2;

0/0 kKK Kok ok koK ok ok sk koK ok ok >k

kx = input('Enter kx[m/s]: );

ky = input('Enter ky[m/s]: *);

Lf = input('Enter length of filter(Lf)[m]: ");
L=d-Lf;

h = input('Enter water level[m]: *);
kk=sqgrt(kx/ky); % scale factor
kp=saqrt(kx*ky);

0/o kkokkokkk sk Kk

hc=h/shibi;

gc=.3*hc;

gh=.7*hc;

xg=-(L-gh)*kk;

h=floor(h);
x0=(4*xg+sqrt(16*xg~2+16*h~2))/8;
q=2*kp*x0

c=-1/(2*kp*q);

lI=-kp*h;

hh=g;

m=h~"2/L;

n=ceil(m);

f=m/n;

0/0******************** ShOW point
x=input('Enter xim]');

y=input('Enter y[m]');

hold on

plot(x*kk,y,"-r*','color','black")
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z=x*kk+i*y;
W=sqrt(z/c);
phi=abs(real(W)/II*h)
up=9.8*(phi-y)
text(-L/2,1.5*z1," head=")

% kkkk

% this mapping converts a rectangular shape (1x2) in (u,v) plane to a shape in
% (x,y) plane.

for j1=0:1:h; % ci lines
k1=0;
clear z
clear W
for k2=0:10;
ki=k1+1;
W(k1)=j1*ll/h+k2/10*i*hh;

end

z=C*W."2;

plot ( real(z) , imag(z),'LineWidth',2)
axis([-L*kk Lf*kk 0 kk*(L+Lf)])
end

for j3=0:f:m; % phi lines
k1=0;
clear z
clear W
for k3=0:10;
ki=k1+1;
W(k1)=k3/10*I1+j3*i*hh/m;

end

z=C*W."2;
plot ( real(z), imag(z),'color','red’,'LineWidth',2)

end

clear z

clear W
xz=round(z1/(shib1)-L)*kk;
xz1=round(z1/(shib2)+Lf)*kk;
W(1)=-L*kk;

W(2)=xz+z1%i;
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W(3)=xz1+z1*i;

W(4)=Lf*kk;

z=W,;

W=[W W(1)]; z=[z z(1)];

hold on

plot(real(W), imag(W),real(z), imag(z))
axis square

grid on

% Water behind dam

clear z

clear W

W(1)=-L*kk+i*h;
W(2)=round(h/(shib1)-L)*kk+i*h;
W(3)=-L*kk;

z=W;

W=[W W(1)]; z=[z z(1)];
%y=h.*ones(size(x))
%plot(x,y,'color','b")

plot(real(W), imag(W),real(z), imag(z))
fill(real(z), imag(z),'b")

Ofp Kkksfokoksksfokokoxskokokkokk

clear x

cleary

x=0:.1:Lf;

y=-.1.*ones(size(x));
plot(x,y,'color','black’,'LineWidth',4)

%W=[W W(1)]; z=[z z(1)]
hold on
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10 REM EXAMPLE SOLUTION OF LAPLACE EQUATION BY RELAXATION METHOD
20 REM

30 DIM H(50,50)

40 PRINT "ENTER MAXIMUM LENGTH IN X-DIRECTIOU AND OX"
50 INPUT LX, DX

60 NX=LX/DX+1

70 PRINT "ENTER MAXIMUM LENGTH IN Y-DIRECTION AND DY"
80 INPUT LY , DY

90 NY=LY/DY+I

100 PRINT "NO. OF ITERATION AND TOLERANCE"

110 PRINT "ENTER 0 FOR DEFAULT VALUES"

120 INPUT D

130 IF D=0 THEN ITMAX=50: EPSMAX=.001: GOTO 160

140 INPUT ITMAX,EPSMAX

150 REM INITIALIZ VALUES OF H

160 FOR 1=1 TO NX

170 FOR J=1 TO NY

180 H(1,J)=0

33



190 NEXT J: NEXT I
200 REM BOUNDARY CONDITIONS

210 PRINT "ENTER VALUES OF H(1,1),H(2,1),......... H(";NX;",1)"

220 FOR I=1 TO NX: INPUT H(I,1): NEXT I

230 PRINT "ENTER VALUES OF H(1,";NY;"),H(2,";NY;"),...HC";NX; ", "sNY;")"
240 FOR I=1 TO NX: INPUT H(I,NY): NEXT I

250 PRINT "ENTER VALUES OF H(1,1),H(1,2),...... H(L,";NY;")"

260 FOR I=1 TO NY: INPUT H(1 ,I): NEXT I

270 PRINT "ENTER VALUES OF H(";NX;",1),H(";NX;",2),...H(";NX;",";NY;")"
280 FOR I=1 TO NY: INPUT H(NX,I): NEXT I

290 REM CALCULATE SUCCESSIVE BETTER APPROXIMATIONS FOR HYDRAULIC HEAD
300 REM AT All GRID POINTS. ITTERATING UNTIL SATISFACTORY CONVERGENCE
310 REM IS ACHIEVED.

320 REM

330 FOR ITER=1 TO ITMAX

340 EPS=0

350 FOR I=2 TO NX-1

360 FOR J=2 TO NY-1

370 HO=H(I,J)

380 H(L,J)=(H(L,J+1)+H(L,J-1)+H(I+1,3)+H(I-1,3)/4

390 EPS1=ABS(H(I,J)-HO)

400 IF EPS1>EPS THEN EPS=EPS1

410 NEXT J

420 NEXT I

430 IF FPS<=FPSMAX THEN 470

440 NEXT ITER

450 PRINT: PRINT "AFTER ";ITER;" ITERATIONS NO CONVERGENCE"

460 STOP

470 PRINT: PRINT "AFTER ";ITER;" ITERATIONS THE RESULTS ARE:"

480 FOR I=1 TO NX

490 FOR J=1 TO NY

500 PRINT "H(";L;",";3;")= ";H(I,J)

510 NEXT J

520 PRINT

530 NEXT I

540 END

L (Y-1) Jlio
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EMTER MAXIMUM LENGTH IN X -DIRECTION AND DX
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? 300,100
ENTER MAXIMUM LENGTH IN Y-DIRECTION AND DY
? 300,100

NO. OF ITERATION AND TOLERANCE

ENTER 0 FOR DEFAULT VALUES

20

ENTER VALUES OF H(1,1) H (2,1), . ... H (4,1)
? 100

? 100

? 100

? 100

ENTER VALUSE OF H(1,4),H(2,4),...,H(4,4)

230

230

230

230

ENTER VALUSE OF H(1,1),H(1,2),...,H(1,4)

? 100

230

230

230

ENTER VALUES OF H(4,1),H(4,2),...,H(4,4)

? 100

230

230

230

AFTER 10 ITERATIONS THE RESULTES ARE:
H(1,1)=100
H(1,2)=30
HI1,3)=30
H(1,4)=30

H(2,1)=100

H( 2, 2 )=56.24988
H( 2, 3 )=58.74994
H( 2, 4)=30

H(3,1)=100

H( 3, 2 )=56.24994
H( 3, 3 )=3874997
H(3,4)=30

H( 4, 1)=100
H(4,2)=30
H( 4, 3)=30
H( 4, 4)=30

Ok
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Dim t1, t2, t3, t4, t5 As Single
Private Sub cmdok_Click()
n = 50 * Text10.Text
If n < 30 Then
Textll.Text = 30
Else
Textll.Text =n
End If

End Sub

Private Sub Command1_Click()
If lal.Value = True Then

Call layer1
Else

If la2.Value = True Then

Call layer2

Else

If [a3.Value = True Then

Call layer3

End If
End If
End If
Text12 = "D(filter)< 76 mm"
Text13 = "D200(filter)< %5 d=.075 mm < %5"

End Sub

Private Sub Form_Load()
lal.Value = True

End Sub
Public Sub layer1()

Text5.Text = Round(Val(((Textl.Text / Text2.Text) + 2)) * Val(Text2.Text), 2)
Text6.Text = Round(0.941 * ((Text5.Text ~ 2) / Text2.Text) - (5.65 * Text5.Text), 3)
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Text7.Text = Round(9 * Text3.Text, 3)
Text8.Text = Round(4 * Text3.Text, 3)
Text9.Text = Round(4 * Text4.Text, 3)
tl = Text5
t2 = Text6
t3 = Text7
t4 = Text8
t5 = Text9

End Sub

Public Sub layer2()
Text5.Text = Round((t1 * 4), 3)
Text6.Text = Round((t2 * 4), 3)
Text7.Text = Round(9 * t3, 3)
Text8.Text = Round(4 * t4, 3)
Text9.Text = Round(4 * t5, 3)
tl = Text5
t2 = Text6
t3 = Text7
t4 = Text8
t5 = Text9

End Sub

Public Sub layer3()
Text5.Text = Round((t1 * 4), 3)
Text6.Text = Round((t2 * 4), 3)
Text7.Text = Round(9 * t3, 3)
Text8.Text = Round(4 * t4, 3)
Text9.Text = Round(4 * t5, 3)
tl = Text5
t2 = Text6
t3 = Text7
t4 = Text8
t5 = Text9

End Sub
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H wi. Design of filter and thicknesz of drain
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DA0fsai) | 005 DeOfir) (5333 Dfiter)< 76 mm

DSksei] 1 003 D15flter] <= ]—'n.nm
- D2z00{filter)< 45
DSOisell .03 Disfte)>  [0mE e

rLayer of hiter

DEOffiter) <= [z

i |ayer]

DESIGH
0 |aper Enter Value D1 5[filtker] Thickneszs of filter
0 layerd HEE I'DE ]3D

1 p9> Y 2yb

M &, Design of filter and thickness of drain

-Hesault-
DEO[zaill | os D1 ffilker) 024
Di0fsai] | 003 DIEDfilter] Difilter}< 76 rm

D15fzaill | 009 Di5(fiker <= 0729

i Dz00(itter)< 45
D50fsaill .03 D15(fiter) > 0144 d=.|]?|§5 mr,::<;¢5

rLaver of filter-

LLL

D50ffkkery <= g 48

" layerl

DESIGH '
& |aper? Enter Y alue D1 5(fiter] Thickness of filter
" laperd HELS: 43 ]3D
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¥ & Deszign of filter and thickness of drain

rResault
DED[=ail] I 05 £ 0(filker) | 0.95
D10(soi) |92 Deoffer)  [5.424 Difiter)< 76 mm

B15[saill | 009 C15ffiker) <= [5581

D200ffiter)< £5

B Sifilker) > ||:|_5?5 d=1075 mm < /5
rLayer of filter DSOfiter] <= [ﬁé_

i layer]
DESIGH
" laper2 E nter Walue D7 S[filter] Thickneszz of filter
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CLS
PRINT "*CACULATION FORWARD&BACKWARD SLOP FOR EARTHDAM*"
PRINT "UNITS":
PRINT "LENGTH=m,WIGHT=ton,ANGLE=degree"
PRINT ™exkkkskioxx N FORWARD"

INPUT "Density="; Da
INPUT "Cohesion Factore="; Ca
INPUT "Angle Of Tree Internal Friction="; Ba
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INPUT "Depth Water="; D
INPUT "Free Board="; F

PRINT ™#¥¥kkxiokxx[N BACKWARD"

INPUT "Density="; Db

INPUT "Cohesion Factore="; Cb

INPUT "Angle Of Tree Internal Friction="; Bb

H=D+F

PI = 3.14159

Ba = Ba * (PI/ 180)

Bb = Bb * (PI/ 180)

Ma = Ba

10 Ma=Ma+ .01

Za = ((TAN(Ba)) / (TAN(Ma)))

Xa = SQR(1 - ((Za) ~ 2))

Ya = ((Xa) / (Za))

Ea = ATN(Ya)

I =(H/ (SIN(Ma)))

J = ((2*(Ca)) / (Da * (SIN(Ma)) * ((SIN(Ea)) ~ 2))) * ((TAN(Ba)) + (Za / (TAN((PT) / 4) - (Ba / 2))) + (((PI) - Ea)

/ ((SIN(Ea)) * (COS(Ba)))))

IFI < (J-10) GOTO 10 ELSE

Mb = Bb

20 Mb=Mb + .01

Zb = ((TAN(Bb)) / (TAN(Mb)))

Xb = SQR(1 - ((zb) ~ 2))

Yb = ((Xb) / (zb))

Eb = ATN(Yb))

K = (H/ (SIN(Mb)))

L =((2* (Cb)) / (Db * (SIN(Mb)) * ((SIN(Eb)) ~ 2))) * ((TAN(Bb)) + (Zb / (TAN((PI) / 4) - (Bb / 2))) + (((PI) -

Eb) / ((SIN(Eb)) * (COS(Bb)))))

IF K < (L - 10) GOTO 20 ELSE

30 IFH > 30GOTO 40

IF 15 <= H <= 30 GOTO 50

IF H < 15 GOTO 60

40 Bc =3.64 * ((H-1.83) ~ (1/3))

GOTO 70

50 Bc = (.55* ((H) ~ (.5))) + (.2 * (H))

GOTO 70

60 Bc=(1.11* ((H)~ (.5)) +3

70 PRINT "sxskkskssokksrssokkkksorkrkok ANGWER' K Fkkokdoktoktoktok ok ok ok ok ok ok ok
PRINT "FORWARD SLOP LENGTH="; I
PRINT "FORWARD SLOP="; ((Ma * 180) / PI)
PRINT "BACKWARD SLOP LENGTH="; K
PRINT "BACKWARD SLOP="; ((Mb * 180) / PI)
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PRINT "WIDE OF CREST="; Bc
END
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10 REM STABILITY ANALYSIS , SWEDISH METHOD OF SLICES
20 REM
30DIMA(20),C(20),P(20),U(20), W(20)
40 REM
50 REM INPUT THE DATA
60 REM
70 PRINT “ENTER NUMBER OF SLICES"”
80 INPUT
90 PRINT "ENTER C, PHI, ALPHA, L, W, FOR EACH SLICE”
100 PRINT “UNITS Kn/m2 , DEG , DEG , m, Kn , Kn/m2”
110 FORI=1TON
120 PRINT “SLICE NUMBER”, I
130 INPUT C(1),P(I),A(I),L(I),W(I),U(I)
140 A(I) =A(I)*3.14159/180 !
150 P(1) =P(1)*3.14159/180 !
160 NEXT I
170 REM
180 REM CALCULATE FACTOR OF SFAETY
190 REM
200 T=0
210 B=0
220 FORI=1TON
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230 T=T+C(1) 8 L(I) + TAN(P(I)) * COS (A(I)) - U(I) * L(I))
240 B=B+W (1) * SIN(A(1))
250 NEXT I
260 F=T/B
270 PRINT “FACTOR OF SAFETY ( SWEDISH METHOD ) IS”, FOR
280 STOP
290 END
: (V-9) Jlo

CowSoo by el bl J> Sl asS J=> u=0 9 $=30"9 c=25KN/m? Shy | Bgd anl
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o) Yo Yo -1 Yo/o S+0

I 2

OK
RUN
ENTER NUMBER OF SLICES
?5

ENTER C, PHI , ALPHA , L, W, U FOR EACH SLICE
UNITS Kn/m2 , DEG, DEG, m, Kn, Kn/m2

SLICE NUMBER 1

?25,30,55,28,3456, 0

SLICE NUMBER 2

?25,30,37,25,8856,0

SLICE NUMBER 3

?25,30,23,21,9504,0

SLICE NUMBER 4

?25,30,10,20,5,7776,0

SLICE NUMBER 5

?25,30,-6,25,5,4050,0

FACTOR OF SAFETY ( SWEDISH METHOD ) IS 1.564361
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1 (V-1+) Jlwo
ol abw osaigy ¢ s £ lowl WolS auanis S0,b ey il 55 9 (V-9) Jbio Hlans abow azxslix
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i S
OK
RUN
ENTER NUMBER OF SLICES
?5

ENTER C, PHI, ALPHA , L, W, U FOR EACH SLICE
UNITS Kn/m2 , DEG, DEG, m, Kn, Kn /m2

SLICE NUMBER 1

?25,30,55, 28,3456, 108

SLICE NUMBER 2

?25,30,37,25,8856,221.4

SLICE NUMBER 3

?25,30,23,21,9504, 237.6

SLICE NUMBER 4
?25,30,10,20.5,7776,194.4

SLICE NUMBER 5

?25,30,-6,255,4050, 81

FACTOR OF SAFETY (SWEDISH METHOD) IS . 6804024
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10 REM SLOPE STABILITY ANALYSIS , SIMPLIFIED BISHOP METHOD
20 REM
30DIMA(20),C(20),L(20),P(20),U(20),W(20)
40 REM
50 REM INPUT REQUIRED DATA
60 REM
70 PRINT “ENTER NUMBER OF SLICE”
80 INPUT N
90 PRINT “ENTER C, PHI , ALPHA, L, W, U FOR EACH SLICE"
100 PRINT “UNITS Kn/m2 , DEG, m, Kn , Kn/m2”
110 FORI=1TON
120 PRINT “SLICE NUMBER”, I
130 INPUT C(1),P(I),A(I),L(I),W(I),U(I)
140 A(1) = A(1) * 3. 14159/180!
150 P(1) = P( 1) * 3. 14156/180!
160 NEXT I
170 REM
180 REM CALCULAT FACTOR OF SAFETY , INITIAL GUESS 1.0
190 F=1!
200 T=0!
210 B=0!
220 FORI=1TON
230 G=I+TAN (A( 1)) * TAN (P( 1)) /FOR
240 T=T+(C( 1) *L(I) +TAN (P( I )* (W(I)*COS (A(1)-U(I)*L(1)))/G
250 B=B+W( 1) * SIN (A(1))
260 NEXT I
270 T=T/B
280 PRINT “FACTOR OF SAFETY (SIMPLIFIED BISHOP METHOD) IS”, FOR
290 REM
300 REM OPTIONS ON RECALCULATING OR CHANGING DATA
320 PRINT “ENTER -1 TO RECALCULATE"
330 PRINT * 0 TO EXIT”
340 PRINT"100N TO CHANGE DATA FOR A SLICE(GIVE SLICE NO)”
350 INPUT J
360 IF J=-1 GOTO 200
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370 IF J=0 THEN STOP

380 PRINT"ENTER NEW C, PHI, ALPHA , L, W, U FOR SLICE NO.”, ]
390 PRINT “UNITS Kn/m2 , Deg , Deg , m, Kn , Kn/m2”

400 INPUTC(J),P(I),A(I),L(I),W(J),U(T)

410 A(J) =A(J) * 3.14159/180!

420 P(I) =P(J) * 3.14159/180!

430 GOTO 190

440 END
1 (V-11) Jls
+ S J> 500 093 Aol bauwgi ¢ 03,8 J> Jgl aoliy b aS I, (sJbio
OK
RUN
ENTER NUMBER OF SLICE
?5

ENTER C, PHI, ALPHA , L, W, U FOR EACH SLICE
UNITS Kn/m2 , DEG, m, Kn , Kn/m2
SLICE NUMBER 1
?25,30,55, 28,3456, 0
SLICE NUMBER 2
?25,30,37,25,8856,0
SLICE NUMBER 3
?25,30,23,21,9504,0
SLICE NUMBER 4
?25,30,10,20,5,7776,0
SLICE NUMBER 5
?25,30,-6,255,4050,0
FACTOR OF SAFETY (SIMPLIFIED BISHOP METHOD) IS 1.281342
ENTER -1 TO RECALCULATE
0 TO EXIT
1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO.)
?7-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.334175
ENTER —1 TO RECALCULATE
0 TO EXIT
1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO)
?-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.33499
ENTER -1 TO RECALCULATE
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0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO)
?-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.335095
ENTER -1 TO RECALCULATE

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO)
7?0

: (V-1T) Jlio

ENTER -1 TO RECALCULATE

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)
?5
ENTER NEW C, PHI, ALPHA , L, W, U FOR SLICE NUMBER 5
UNITS KN/M2 DEG , DEG , M, KN , KN/M2
?0,30,-6,255,4050,0
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.22832
ENTER -1 TO RECALCULATE

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)
?7-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.267998
ENTER -1 TO RECALCULATE

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)

?7-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.27376
ENTER -1 TO RECALCULATE
0 TO EXIT
1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)
?7-1
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.27458
ENTER -1 TO RECALCULATE
0 TO EXIT
1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)
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FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.27469
ENTER -1 TO RECALCULATE

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NUMBER)
7?0
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10 REM SLOPE STABILITY ANALYSIS , SIMPLIFIED BISHOP METHOD
20 REM
30DIMA(20),C(20),L(20),P(20),U(20), W(20)
40 DIM X(20), XB(20 ), YT(20 ), GA( 20)
50 REM
60 REM INPUT REQUIRED DATA
70 REM
80 PRINT “ENTER NUMBER OF SLICES”
90 INPUT N
100 PRINT “ENTER X COORDINATE OF TOP OF SLOPE (m):”
110 INPUT X(0)
120 PRINT “ENTER BOTTON AND TOP Y-COORDS . LEFT SIDE OF TOP SLICE”
130 INPUT YB(0 ), YT(0)
140 PRINT “ENTER WATER TABLE LEVEL AT TOP OF SLOPE (m):”
150 INPUT YW( 0 )
160 PRINT “ENTER DATA FOR EACH SLICE”
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170 GOSUB 1000

180 FOR I=1 TO N

190 GOSUB 2000

200 NEXT I

210 REM

220 REM CACULATE DERIVED OUANTETIES

230 REM

240 FORI =1TON

250 A(T) =ATN ((YB(I)=YB(I-1))/(X(I-1)=X(I)))

260 L(I)=SQR(((YB(I)=YB(I-1)22)+ ((X(I)=X(I-1)7"2))
270 U(I) = 9.810001* .5 *( YW(I) +YW (I-1)-YB(I) -YB(I-1))
280 IFU(I)<OTHENU(I)=0

290 W(I) =GA( I) ¥(X( I )-X(I—1)) *.5% (YT(I)+YT(I—1)-YB(I)-YB (I-1))
300 NEXT I

310 REM

320 REM CALCULATE FACTOR OF SAFTY , ININTIAL GUESS I . 0

330 REM

340 F=1!

350 T=0!

360 B=0!

370 FORI=1TON

380 G=I + TAN( I )*TAN(P(I))/F

390 T=T+(C( I )¥L( I )+TAN(P( I )*W( I )*COS(A(I))-U(I)*L(1)))/G
400 B=B+W( I )*SIN(A( 1))

410 NEXT I

420 FL=FOR

430 FOR=T/B

440 IF ABS(FL/F - 1) >,0001 GOTO 350

450 PRINT “FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS” ,F
460 REM

470 REM OPTIONS ON CHANGING DATA

480 REM

490 PRINT “ENTER -2 TO CHANGE POSITION OF SLIP SURFACE"

500 PRINT * -1 TO CALCULATE FACTOR OF SOFTY”

510 PRINT " 0 TO EXIT”

520 PRINT * 1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO.)"
530 INPUT I

540 IF I=0 THEN STOP
550 IF I=-1 GOTO 240
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560 IF I=-2 GOTO 600

570 GOSUB 1000

580 GOSUB 2000

590 GOTO 490

600 PRINT "ENTER NEW YB COOBDINATES ALONG SLIP SURFACE”
610 FOR I=0 TO NUMBER

620 INPUT YB(I)

630 NEXT I

640 GOTO 240

1000 PRINT “ENTER C, PHI , GAMA, X, YB, TY , YW”

1010 PRINT “ENTER Kn/m2 , Deg , Kn/m3, m, m, m, m”

1020 RETURN

2000 PRINT “SLICE NUMBER" , I

2010 INPUTC(I),P(I),GA(I),X(I),YB(I),YT(I),YW(I)
2020 P(I) =P(I) *3.14159/180!

2030 RETURN

2040 END

: (V-1Y) Jln
S > poaw aolin U | (V-9) Jle
OK
RUN
ENTER NUMBER OF SLICES
?5
ENTER X COORDINATE OF TOP OF SLOPE (m) :
24
ENTER BOTTON AND TOP Y-COORDS . LEFT SIDE OF TOP SLICE
250,50
ENTER WATER TABLE LEVEL AT TOP OF SLOPE (m) :
20
ENTER DATA FOR EACH SLICE
ENTER C, PHI, GAMA, X, YB, YT, YW

SLICE NUMBER 1
?25,30,21.6,20,27.2,45,0
SLICE NUMBER 2
?25,30,21.6,40,12,35,0
SLICE NUMBER 3
?25,30,216,60,3.5,25,0
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SLICE NUMBER 4
?25,30,216,80,05,15,0
SLICE NUMBER 5
?25,30,21.6,105,2.8,28,0
FACTOR OF SAFTY (SIMPLIFIED BISHOP METHOD) IS 1.375529
ENTER -2 TO CHANGE POSITION OF SLIP SURFACE

-1 TO CALCULATE FACTOR OF SOFETY

0 TO EXIT

1..N TO CHANGE DATA FOR A SLICE (GIVE SLICE NO.)
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CLS

SCREEN 9

PRINT

PRINT " press enter to run .........ccceee...
INPUT o

CLS

PRINT "......... entery ......... "

PRINT

INPUT " phi (deg) ="; u

INPUT"H (m) ="v

PRINT "ooeriiiiiiiiienii "

p=w/(s*v):q=ATN(1/r):q=q* 180/ 3.14159
PRINT " "
PRINT " phi c/(Gama*H) Beta(deg)"
PRINT USING " ### HUERBRHA HHHRRH #H#HARHHRH"; U; P; q
PRINT " "
PRINT
1 INPUT " C/(Gama*H)="; y

YYV



CLS
PRINT "
PRINT
PRINT
PRINT
IF vy = 0 THEN 2 ELSE 3
2 PRINT

chosse paraneter

Mhkkkhkkhkkhkkhkkhkhkhkkhkhkhkhhkhhkhkhkhhhhkhhhhhhkkxk c/ (Gama*H):O LR R S S R R S ]

PR IN T "

S=4:1 S=5:1 "

m n m n "
705 749 .882 .917 "
887 943 1.109 1.153 "
1.072 1.139 1.340 1.393 "
1.261 1.340 1.577 1.639 "
1.456 1.547 1.820 1.892 "
1.657 1.761 2.071 2.153 "
1.865 1.982 2.332 2.424 "
2.082 2.213 2.603 2.706 "
2.309 2.454 2.887 3.001 "
2.548 2.708 3.158 3.311 "
2.801 2.977 3.501 3.639 "
3.069 3.201 3.837 3.989 "
3.356 3.566 4.196 4.362 "

PRINT M mm oo oo o e - "

l4

PR IN T "

S=4:1 S=5:1 "

m n m n "
1.130 .846 1.365 1.031 "
1.337 1.061 1.620 1.282 "
1.544 1.273 1.868 1.534 "
1.751 1.485 2.121 1.789 "
1.962 1.698 2.380 2.050 "
2.177 1.916 2.646 2.617 "
2.400 2.141 2.921 2.596 "
2.631 2.375 3.207 2.886 "
2.873 2.622 3.508 3.191 "
3.127 2.883 3.823 3.511 "
3.396 3.160 4.156 3.849 "
3.681 3.458 4.510 4.209 "
3.984 3.778 4.885 4.592 "

PRINT M mmmm oo o mm oo "

’

Df:l 25 KAk kAhkhkAhk kA khk Ak hAkhkkhhrkkhkrkhkhkkxkhxW

PRINT M —m oo oo o o "

S=4:1 S5=5:1 "
m n m n "
1.085 867 1.285 1.014 "
1.299 1.089 1.543 1.278 "
1.515 1.311 1.803 1.545 "
1.736 1.541 2.065 1.814 "
1.961 1.775 2.334 2.090 "
2.194 2.017 2.610 2.373 "
2.437 2.269 2.879 2.669 "
2.953 2.806 3.511 3.299 "
3.231 3.095 3.841 3.638 "
3.524 3.400 4.191 3.998 "
3.835 3.723 4.563 4.379 "
4.164 4.064 4.958 4.784 "

PRINT " mm oo oo o e - "

PRINT " S=2:1 S=3:1
PRINT " = ——————————= ——————————
PRINT "Phi m n m n
PRINT "10.0 353 441 529 588
PRINT "12.5 443 .554 665 739
PRINT "15.0 536 670 804 893
PRINT "17.5 631 789 946 1.051
PRINT "20.0 .728 910 1.092 1.213
PRINT "22.5 828 1.035 1.243 1.381
PRINT "25.0 933 1.166 1.399 1.554
PRINT "27.5 1.041 1.301 1.562 1.736
PRINT "30.0 1.155 1.444 1.732 1.924
PRINT "32.5 1.274 1.593 1.911 2.123
PRINT "35.0 1.400 1.750 2.101 2.334
PRINT "37.5 1.535 1.919 2.302 2.558
PRINT "40.0 1.678 2.098 2.517 2.797
GOTO 8

3 IF y = .025 THEN 4 ELSE 5

4 PRINT Mk khrkhkhkhkkhkhkhkhkrkkhkhhkhkhkhkhkhkkhhhkkhxkhx C/(Gama*H):‘O25
PRINT " S=2:1 S=3:1
PRINT " = ——————————=  ——— ===
PRINT "Phi m n m n
PRINT "10.0 678 534 906 683
PRINT "12.5 790 655 1.066 849
PRINT "15.0 901 776 1.224 1.014
PRINT "17.5 1.012 898 1.380 1.179
PRINT "20.0 1.124 1.022 1.542 1.347
PRINT "22.5 1.239 1.150 1.705 1.518
PRINT "25.0 1.356 1.282 1.875 1.696
PRINT "27.5 1.478 1.421 2.050 1.882
PRINT "30.0 1.606 1.567 2.235 2.078
PRINT "32.5 1.739 1.721 2.431 2.285
PRINT "35.0 1.880 1.885 2.635 2.505
PRINT "37.5 2.030 2.060 2.855 2.741
PRINT "40.0 2.190 2.247 3.090 2.993
INPUT o
CLS
PRINT
PRINT
PRINT
PRINT MBS S S B B B a i B i i B i i i C/ (Gama*H):.025
PRINT " S=2:1 S5=3:1
PRINT " = ——————————= ——————————
PRINT "Phi m n m n
PRINT "10.0 737 614 .901 726
PRINT "12.5 878 759 1.076 .908
PRINT "15.0 1.019 907 1.253 1.093
PRINT "17.5 1.162 1.059 1.433 1.282
PRINT "20.0 1.309 1.216 1.0618 1.478
PRINT "22.5 1.461 1.379 1.808 1.680
PRINT "25.0 1.619 1.547 2.007 1.891
PRINT "30.0 1.956 1.915 2.431 2.342
PRINT "32.5 2.139 2.112 2.659 2.686
PRINT "35.0 2.331 2.321 2.901 2.841
PRINT "37.5 2.536 2.541 3.158 3.112
PRINT "40.0 2.753 2.775 3.431 3.399
INPUT o

GOTO 8



5 IF y

6 PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
CLS
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
CLsS
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

Df:l‘OO R R R R R R R R I R b b b i L]

S=4:1 S=5:1 "

m n m n "
1.469 .910 1.733 1.069 "
1.688 1.136 1.995 1.316 "
1.904 1.353 2.256 1.567 "
2.117 1.565 2.517 1.825 "
2.333 1.776 2.783 2.091 "
2.551 1.989 3.055 2.365 "
2.778 2.211 3.336 2.651 "
3.013 2.444 3.628 2.948 "
3.201 2.693 3.934 3.259 "
3.523 2.901 4.256 3.585 "
3.803 3.253 4.597 3.927 "
4.103 3.574 4.959 4.288 "
4.425 3.926 5.344 4.668 "

Df:l 25 KAhkhkkAhk kA hkAhk Ak kA hkkhkhrkkxhkrkhkhkkxkhxW

S=4:1 S=5:1 "

m n m n "
1.344 .886 1.594 1.042 "
1.563 1.112 1.850 1.300 "
1.782 1.338 2.109 1.562 "
2.004 1.567 2.373 1.831 "
2.230 1.799 2.643 2.107 "
2.463 2.038 2.921 2.392 "
2.705 2.287 3.211 2.690 "
2.957 2.546 3.513 2.999 "
3.221 2.819 3.829 3.324 "
3.500 3.107 4.161 3.665 "
3.795 3.413 4.511 4.025 "
4.109 3.740 4.881 4.405 "
4.442 4.090 5.273 4.806 "

Df=1.50 ***xFkkkkkkxkhkhkkhkxkrkhkhxn

= .05 THEN 6 ELSE 7

Mk kA rhkhkkhkhkhhkhkkhkhkrkhkhkkhkhhkhkhkkkkxk*k C/(Gama*H):.O5
" S=2:1 S=3:1

"Phi m n m n
"10.0 .913 563 1.181 717
"12.5 1.030 690 1.343 .878
"15.0 1.145 816 1.506 1.043
"17.5 1.262 .942 1.671 1.212
"20.0 1.380 1.071 1.840 1.387
"22.5 1.500 1.202 2.014 1.568
"25.0 1.624 1.338 2.193 1.757
"27.5 1.753 1.480 1.380 1.952
"30.0 1.888 1.630 2.574 2.157
"32.5 2.029 1.789 2.777 2.370
"35.0 2.178 1.958 2.990 2.592
"37.5 2.336 2.138 3.215 2.826
"40.0 2.505 2.332 3.451 3.071
o

UE S S S S B B B i B B i B i i i b i I i C/(Gama*H):_OS
" S=2:1 S5=3:1

"Phi m n m n
"10.0 .919 633 1.119 766
"12.5 1.065 792 1.294 941
"15.0 1.211 .950 1.471 1.119
"17.5 1.359 1.108 1.650 1.303
"20.0 1.509 1.266 1.834 1.493
"22.5 1.663 1.428 2.024 1.690
"25.0 1.822 1.595 2.222 1.897
"27.5 1.988 1.769 2.428 2.113
"30.0 2.161 1.950 2.645 2.342
"32.5 2.343 2.141 2.873 2.583
"35.0 2.535 2.344 3.114 2.839
"37.5 2.738 2.560 3.370 3.111
"40.0 2.953 2.791 3.642 3.400
o

Mk khkhkhkhkhkhkhkhkhkkhkhhkkhkhkkhkhkhkkhkrhkkxkxx C/(Gama*H):‘O5
" S=2:1 S=3:1

"Phi m n m n
"10.0 1.022 751 1.170 .828
"12.5 1.202 936 1.376 1.043
"15.0 1.383 1.122 1.583 1.260
"17.5 1.565 1.309 1.795 1.480
"20.0 1.752 1.501 2.011 1.705
"22.5 1.943 1.698 2.234 1.937
"25.0 2.143 1.903 2.467 2.179
"27.5 2.350 2.117 2.709 2.431
"30.0 2.568 2.342 2.964 2.696
"32.5 2.798 2.580 3.232 2.975
"35.0 3.041 2.832 3.515 3.269

S=4:1 S=5:1 "

m n m n "
1.343 974 1.547 1.108 "
1.589 1.227 1.829 1.399 "
1.835 1.480 2.112 1.690 "
2.084 1.734 2.398 1.983 "
2.337 1.993 2.690 2.280 "
2.597 2.258 2.990 2.585 "
2.867 2.534 3.302 2.902 "
3.148 2.820 3.626 3.231 "
3.443 3.120 3.967 3.577 "
3.753 3.436 4.326 3.940 "
4.082 3.771 4.707 4,325 "



PRINT "37.5 3.299 3.102 3.817 3.583 4.431 4.128 5.112 4.735
PRINT "40.0 3.574 3.389 4.136 3.915 4.803 4.507 5.543 5.171 "
PRI T T = = "
INPUT o
GOTO 8
7 PRINT " try again ............. ?": GOTO 1
8 PRINT "—————mm——mm—mmmm oo "
INPUT " for Df=1 input m="; a
PRINT M=————————m—m——mm—mmmmmmmmm oo "
INPUT " for Df=1 input n="; b
PRINT M=————————m—m——mm——mmmmmmm oo "
INPUT " for Df=1.25 input m="; c
PRINT M———————mm—m——mm—mmmmm oo "
INPUT " for Df=1.25 input n="; d
PRINT M=————————m—m——mm——mmmmmmm o "
INPUT " for Df=1.5 input m="; e
PRINT Moo oo oo oo oo "
INPUT " for Df=1.5 input n="; f
PRINT Mmoo oo o e - "
F1 =a -Db * t
F2 =c-d*t
F3=e - £f * t
PRINT " Beta(deg) Phi (degqg) C/ (Gama*H) D m n F=m-n*ru"
PRINT USING "  ##4#.### #44# FHEHE . HHEH 1 #.o#HH #.oH44 #H . HH4"S
g; u; p; a; b; Fl
PRIN T Mmoo o o "
PRINT USING "  ###.### #H# FHHEHE . HAHHH 1.25 #.oHHEH #.o#HH #H.HEETS
q; u; p; c; d; F2
PRI T M = = "
PRINT USING "  ##4#.### #44# FHEHE . HHEH 1.5 #. 444 #.oHHH #H . HHH"

q; u; p; e; f; F3

PRINT "

IF F1 >= F2 THEN GOTO 9
IF F1 >= F3 THEN i = F3: GOTO 10

i = Fl: GOTO 10
9 IF F2 >= F3 THEN i = F3: GOTO 10
i=F2
10 PRINT " F (min) ="; 1

PRINT "-———=————————————————— "
END
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PSET (100,100)

HC P FRVERT

DIM A(50,50) , M(50) , B(50) X(50) ,Y(50) , OE(50) , P1(50) , P2(50) , soeb(50) , T

INPUT “EARTH SLOPS HEIGHT H (M)=", H
INPUT “SLOPE ANGLE B (DAG) =", B

XC = xb + H / TAN (B * 3.141595 / 180)

INPUT “CIRCULAR FAILURE SURFACE X =", xo1
INPUT “CIRCULAR FAILURE SURFACE Y =", yol
INPUT “UNDARIN COHSION CU (KN/M2) =", C
INPUT “FRICTION ANGLE Q (DAG) =", Q

INPUT “UNIT WEIGHT OF SOIL W (KN/M3) =", W
Xo = xb + xo1

™



Yo =yb + yol

A(l,1)=XA

A(1,2)=YA

A2,1)=xb

A(2,2)=yb

A(3,1)=XC

A(3,2)=YC

A(4, 1) =xd

A4,2)=vyd

FORI=1TO3
M(I)=(A(L,2)-A(I+1,2))/(ACI,1)-A(I+1,1))
B(I)=A(I,2)-M(I)*A(I,1)

10 NEXT

OB=(x0o—xb)~2+(yo-yb)~2)~ .5

20 INPUT “RADIUS OF THE CIRCULAR FAILURE SUAFACE REM =", R
25K=0

=1
FORI=1TO3
DA=1+M(I)

DB= 2% M(I)*B(I)-x0+yo*M(I))
DC=x0o"r"2+B(I)-yo)~2-R~"2

D=DB~"2-4*DA*DC

IF D < 0 THEN GOTO 30

X1 =(-DB-D ~.5)/ (2 * DA)

X2 = (-DB + D ~ .5) / (2 * DA)

IFAI,1) <=X1ANDX1 <=A(I+1,1)THENx(J) = X1:GOTO 28
IFA(I, 1) <=X2 AND X2 <=A(I + 1, 1)THEN x( J ) = X2 : ELSE GOTO 30
28y(J)=M(I)*x(J)+B(I)

P1(J)=((xb=x0)*(x(J)=x0)+ (yb=yo)*(y(J)-yo))/(OB*R)
P2(J)=@Q-(P1(I)N~2)~5

Soeb (J)=R*OB*P2(1)/2

TP(J)=P2(1)/P1(])

O(J)=ATN(TP(1))

K=0(J)+K

IFJ = 2 THEN SOEF = K/ 2 * REM ~ 2 : SC = SOEF — (soeb(1) + soeb(2))
J=J+1

30 NEXT

N=K/2

MBO = (yo — yb) / (xo — xb)

MOE = (yo—y( 1))/ (xo=x(1))

MOF = (yo—-y(2))/ (xo=x(2))
YOB=yo-xb:YOE=yo-y(1):YOF=yo—-y(2)

XOB =x0—-xb: XOE=x0-X(1):XOF =x0-x(2)

PP1 = XOE /R
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PP2=(1-PP1~2)~ 5
TP2 = PP2 / PP1

02 = ATN (TP2)

M=N+ 02
G=2*R*SIN(N)/(3*N)

XCO =G * PP1

YCO = G * PP2

YH1 = (YOB + 1 / MOE * XOB) / (MOE + 1 / MOE)
YH1 = MOE * XH1

XM1 =(XH1+XOB/3)/(1+1/3)

YM1 = (YH1 +YOB/3)/(1+1/3)

XM2 = R/ 2 * COS (TAN ( YOE / XOE)

YM2 = XM2 * MOE

MBM2 = (YOB — YM2) / (XOB — XM2)

BBM2 = YOB — MBM2 * XOB

BM1M2 = YM1 — MOE * XM1

XGT1 = (-BBM2 + BM1M2) / (MBM2 — MOE)
YGT1 = MOE * XGT1 + BM1M2
H2=0B*P2(2)

OH2 = 0B *P1(2)

XH2 = (OH2 ~ 2/ (1 + MOF ~ 2)) A .5
YH2 = MOF * XH2
XN1=(XOB+XH2/3)/(1+1/3)
YN1=(YOB+YH2/3)/(1+1/3)

STRI = SOEF + soeb( 1) + soeb( 2 )

XN2 = R/ 2 * COS(TAN (YOF / XOF))

YN2 = XN2 * MOF

MBN2 = (YOB — YN2) / (XOB — XN2)

BBN2 = YOB — MBN2 * XOB

BN1N2 = YN1 — MOF * XN1

XGT2 = (-BBN2 + BN1N2) / (MBN2 — MOF)
YGT2 = MBN2 * XGT2 + BBN2

XG = (SOEF * XCO — (soeb( 1) * XGT1+ soeb( 2 ) * XGT2)) / STRI
YG = (SOEF * YCO — (soeb( 1) * YGTI + soeb( 2 ) * YGT2)) / STRI
SC = SOEF —soeb( 1 ) —soeb( 2)

WIE = W * SC

LEF = (X(2)-X(1)~2+((Y(2)-Y(1 )" 2)~ 5
LEF1 =2 * N *R

RC = LEF1 * R/ LEF

MEF = (y(2)-y(1))/(x(2)-x(1))
BEF = (yo—y(1))—MEF* (xo-x(1))
XCC=(RCA2/(1+1/MEF~A2)~N .5
YCC = -1 / MEF * XCC

YCW = MEF * XG + BCC
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XCW = XG

MCW = YCW / XCW

D=(XCW A2+ YCWA2)A .5

Q = Q * 30141595 / 180

QO = 3.141595 / 2 — TAN(ABS(MEF))

COQO = COS( QO )

PRINT STABILITY OF SLOPS "

PRINT Wkkskatokstokskokskoksfoksfoksokoskokosk ok ok ok ok ok soksoroskorok ok ok ok soksokskoksk 7

PRINT * TAYLOR METHOD”
PRINT * "
PRINT USING “WIEGHT(KN/M) = ##### . ## SECTOR AREA (M2) = ###.## XGO = ##.#4# |"; WIE
PRINT * "
PRINT " | FC | QD | RSINQD | C |[CM | FQ |*
PRINT * »

FORI =1 TO 200
F(I)=1+1/50

TGOD = TAN(Q )/ F(1)
QD = ATN(TGQD)

R1 =R * SIN(QD)
COQ1=R1/D

SIQ1 = (1-COQL~A2) A 5
TGQ1 = SIQ1 / COQ1

Q1 = ATN(TGQ1)

Q2 = Q1 — ATN(YCW / XCW)
CC = WIE * (XG — R1) / RC

CM = CC/ LEF

FC=C/CM

QD = QD * 180 / 3.141595

PRINT USING | ##.4 | ##.4 | ##.# | ###4.4 | #45.4% | #8.4# |7 FC
IF ABS(F(1)—FC) < .1 THEN E = F(I) : GOTO 100

NEXT

100 PRINT * .

PRINT USING®  MIN SF #r# 8" F(1)
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! alawo J> aigoi
STABILITY OF EATH SLOPS

3K 5K 3k 3K 5k 3k >k 5k 5k >k 5k 3k >k 5k 5k >k 5k K K 5k K >k Sk 3k >k 5k K 3k 5k K >k 5k K 5k 5k K >k 5k K 5k 5k 3K >k 3k >k 5k 5k K >k 3k K ok >k K >k k Kk k Kk k Kk

TAYLOR METHOD

EARTH SLOPS HEIGHT H(M ) = ?

SLOPE ANGLE B(DEG) = ?

CIRCULAR FAILURE SURFACE X = ?

CIRCULAR FAILURE SURFACE Y = ?

UNDARIN COHESION CU(KN/M2) = ?

FRICTION ANGLE Q(DEG) = ?

UNIT WEIGHT OF SOIL W(KN/M3) = ?

RADIUS OF THE CIRCULAR FAILURE SURFACE R =?

D piua ol V-IY-1
HC P FRVIRT

program calculation ;
uses crt ;
var
a, b, d, h, alpha, e, r, alphaprin, f,g, M, N, p,Q, S, Ns: real ;
ST, teta,tetal,teta2,tetaT,SPRIN, La,Lc,rc,phiu,beta, gama,Cu,Fs : real ;
Begin
Clrscr ;
TEXTBACKGROUND (BLUE) ;
Write (* alos syl 1) sulgyw glasyl h=");
Read (h) ;
Writeln (*') ;
Write (* dwlos 5)lg a5 o> u |y alpha al; alpha =') ;
Read (alpha) ;
Alpha : = 3.1415952654*alpha/180
D: = h / (sin (alpha) / cos (alpha)) ;
B: = h/ sin (alpha) ;
Writeln ( *') ;
Write (* wsolgpuai Sl U opls 38,0 o alblbe=");
Read (e) ;
Writeln (*') ;
Write ( amlos 3,lg Lrlada) r=");
Read (r) ;
If (e /r>1) or (e / r<-1) then
Begin
Writeln ;
In (" awles L5 oz e reslasiel,ly bs il (e (silio juc 03)ly €fr Cos V) ;
Readin ;
Exit ;
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End;
If e=rthen
Begin

Writeln ;
Writeln (40 by |, alphapin aS cowl oo olxil Sygb effauwws V) ;
Writeln ;
Writeln (* Wloi oo s wolpin @ | faxss ;5 g 1S (0 )
Readln ;
Exit ;
End ;
Alphaprin : = ArcTan ((e / r) / sqr (1 - sqr ((e / 1))));
F : = e/ (sin (alphaprin ) / cos (alphaprin )) ;
Writeln(**) ;
Write (* oslg s Slal U ojuls 3850 bl aloldog=");
Readin (g);
WRITELN (*');
M:=f+d-g;
N : = SQRT (M*M) + (h*h));
A:=f-g;
P:=a+b+N;
Q=05%p;
St = SQRT (Q*(Q-a)*(Q-b)*(Q-N)) ;
Write (* Amlos 3)lg a5y sy 1) cowSii oS agl; teta=");
ReadLN (teta ) ;
Teta : = teta * 3.141592654 / 180 ;
SPRIN : = 0.5 * r * r (teta — sin (teta)) ;
Tetal : = (90 + alphaprin * 180/3.141592654 ) ;
If((h+e)/r>1)or((h+e)/r<-1)then
Begin
Writeln ;
N (awlbos Ly 3yazsihg eor Sl yiol)l s wowl dow (sshhio jue Ssach+e/r Jols') ;
Readin ;
Exit ;
End ;
Teta2 : = ArcTan(sqrt (1-sqr(h+e)/r)) / ((h+e) /) ;
Teta2 : = teta2 * 180 / 3.14159254 ;
Tetat : = tetal + teta2 ;
ST: =S+ SPRIN ;
La: =r*tetaT * 3.141592654 / 180 ;
WRITELN (") ;
WRITELN (* la=",la:4:4);
WRITELN (") ;
Lc:N;
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WRITELN (' lc=",Lc:4:4);
WRITELN (‘') ;
Rc:=Lla*r/Lc;

WRITELN (' rc=',rc:4:4);
Writeln (* > ,Lad | enter aolsl sl ') ;
Readin ;

Clrscr ;

Write ( Awlos lg b I sSaiwz wpo Culak) Cu= V) ;
ReadIn (Cu) ;
Writeln (*') ;
Write (* awlos 3)lg [ I oS ayol; lod U phiu lak) phiu=");
ReadIn(phiu) ;
Writeln ;
Write (* Awlos 3)lg |, beta vlod b silgyenis assl; Tala) beta =") ;
ReadIn ( beta ) ;
Writeln ;
Write (* Jaloi 3lo L U Ns ek NS =1 ) ;
Readin (Ns ) ;
Writeln ;
Write (1 amles ,ls [ Il ogamo Ui Ulod L I gama lek) gama =) ;
ReadIn ( gama ) ;
FS:=Cu/Ns*gama*h);
Writeln ;
Write (* Vbuobl vy, FS=",FS:4:2);
Readin ;
End.

: Al J> ugoi

awlos 3l9 1 (solg i glas,l H= 12
awles 3)lg a=)> o>y 1) alpha aygl; alpha = 36
wilgnis Slawl U opuls 35,0 0ils alold e = 4.2
amlos Slg L r Tak) r=17.9
wlg Slaul B ojls 35,0 88l alold g = 6.9
amlos 3)lg as)s sy | cowSii 098 ayl; teta= 22

La = 40.2212
Lc = 29.5620
Rc = 24.3542

s ,Las | enter aolsl sl

amlos 3,l9 ) I sSaiw= wuyo Culal) Cu =25
alos 3yls |y I oS ausl; las b phiu ek phiu = 23
Aulos 3,9 1, beta Ulosd ) sl ayel; laka) beta = 36
amlos 3,9 1, L Ns Taka NS = .07
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awlei 3)lg |, I Logaxoe Uig Uled L s> gama lak) gama = 2
Uliwodol w0 FS =1.49

PP ooyl Jugy aly  V-IY-V
03w 031> Ol JSw ) aS j9b Vlad 39ub (s pll JS Ginid w0 Sl ,ebb g, >
o vl relew g 05850 a4 onls b sl osowsd JSiwr @ (slosx] (sSizenS adaw b ol
Jslss Jaa> oLy 5L 3y90 cousiin caoslio . diily Il Slsie Glasiso €, 5 @, aS S| . soub

T, = (cu +Wtan¢u)

I
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Lo

7, =c, +Wtang,

9 il s Vlwobl cuyo sl aal, )> aS

tan
tang, = tand,

m m

e

5
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T
<
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03 u2y9 Hlase U F laio U 33,8 1S5 ,asil Uas g csew vg) oS @ wldes ¢l aS cwl o3V
o0l w495 30 silgris SHlub Shy W8S Ulisobl s ©ygo Gl 5> « 35,5 VLS, F¢ Sl

.Ca..ull

: ol yio
SCREEN 12
CLS
Soil
FORI = 1 TO 10000
X = RND * 640
Y = RND * 480

C=6*INT (RND *3)
PEST (X,Y), C
NEXT
‘cd

LINE ( 0,188 ) — ( 200,188 ), 16
‘da

LINE — ( 418, 320) , 16

\

PAINT ( 600, 200),0, 16

\

CIRCLE ( 300, 100),30,9
CIRCLE ( 300,100),35,9
CIRCLE ( 300, 100),40,9
CIRCLE ( 300, 100),250,15,3.5,5.2

v

o-up
FORR = 1 TO STEP 3
PSET (300,100 -R), 8
NEXT

‘cd
LINE (0, 188 )-(200,188),6

‘da
LINE — (418,320), 6
* up — down left
FOR R =1 TO 300 STEP 3
PSET (200,20 +R), 8

NEXT

\

a

LINE ( 418,320 ) - (640,320), 6

Yo



ca

ocC

FOR X = 69 TO 418 STEP 1
Y=163+(320-188)/(418-69) *X
Colo = 4

IFX /20 —INT (X/20) < .2 THEN colo = 0

PSET (X, Y), colo
NEXT

FOR X = 65 TO 300 STEP 1
Y =2123-.374*X
Colo = 4

IF X/ 20— INT ( X/ 20 ) < .2 THEN colo = 0

PSET (X, Y ), colo
NEXT

0a

‘E

FOR X = 300 TO 418 STEP 1
Y = -459.323 + 1.864 * X
Colo = 4

IFX/10-INT(X/10) < .2 THEN colo = 0

PSET (X, Y ), colo
NEXT

LINE ( 230,380 ) - (259 -87), 3
LINE ( 230,380 ) - ( 256 ,88), 3
LINE ( 230,380 ) - (271,90), 3

LINE ( 230,280 )—-(230,380),5
DRAW ™ e3g3h3f3 "

CIRCLE (230,280), 1, 15

LINE ( 270, 400 ) — ( 170, 356 ), 14
DRAW " e3g3d4 "
CIRCLE (170,356 ), 1, 14

LINE ( 520,319 )-(640,480),0, BF

LINE (0, 187 )—(30,480),0, BF

LINE (0, 400 ) — (640,480 ), 0, BF

COLOR 15

LOCATE 12, 9 : PRINT “C”
LOCATE 12, 26 : PRINT “D”
LOCATE 20, 53 : PRINT “A”
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COLOR 15

LOCATE 7, 38 : PRINT “O0”
LOCATE 13, 46 : PRINT “r”
COLOR 5

LOCATE 20, 28 : PRINT “W”
COLOR 15

LOCATE 18, 28 : PRINT “G”
LOCATE 22, 25 : PRINT “La"”
COLOCR 4

LOCATE 15, 28 : PRINT “Lc”
COLOCR 14

LOCATE 25, 27 : PRINT “C”
COLOR 5

LOCATE 12, 27 : PRINT “W”
COLOR 14

LOCATE 18, 68 : PRINT “C”
COLOR 3

LOCATE 13, 67 : PRINT “R”
' POLY

LINE ( 560,90 ) — (560 ,280), 5
LINE — ( 530, 257 ) , 14

LINE - (560,90 ), 3

LINE — ( 540, 262), 3

LINE ( 560,90 ) — ( 535,257 ), 3

COLCR 4

LOCATE 27 , 55 : PRINT W skokoR KK KKKk ok ok ok sk k >k kK KKKk
LOCATE 28 , 55 : PRINT * ARk "
COLOR 6

LOCATE 29, 55 : PRINT * EARTH DAM PROGRAM *
COLOR 7

193 IF INDEYS =" " THEN 193

CLS

PRINT Mkokskokskoroksrokstokskok ok sfoksfoksfoksorskokok ok ok ok ok ok sokskokoskokosk ok ok ok ok ok ok 7

INPUT “coefficient of cohesion [cu] = ?”, cu

PRINT WUk Sk 3K ok Sk oK 5k 5k K 5k 3k >k ok K >k Sk K >k 5k K 3k Sk K >k 5k K 5k 5k K >k 5k K 5k 5k K 5k 5k >k ok 5k >k 5k k %k ok k >k sk ok kk k ok k >k 77

INPUT “internal friction angle [ fee (u) ] =7?", F
PRINT W3k sk ok 3K 3k Sk 3K 3k Sk 3K ok Sk 3K ok K 3K ok Sk 3K ok K 3K ok 3K 3k ok K 3k ok 3K 3k 3k 3K 3k Sk K ok Sk K ok sk Kok sk >k k sk sk k sk kk kk sk >k

INPUT “raduis [r] = ?”, R
PRINT Wk sk ok Sk Sk sk Sk 3k 3k 3K 3K ok ok ok ok ok Sk Sk Sk Sk Sk 3k 3k 3k 3k 3k ok ok ok ok Sk Sk Sk Sk sk 3k 3k 3k 3k 3k ok ok ok ok Sk Sk Sk sk sk 3k sk kokkokok /7

INPUT “unit weight [gama] = ?"”, GAMA

PRINT WUk ok Sk 3K ok Sk oK 5k 5k K 5k K >k ok K >k Sk K K ok K 3K Sk K >k 5k K 5k 5k K >k 5k K 5k 5k K 3k 3k >k ok 5k >k 5k k K ok k >k sk ok kk ko k >k 17

INPUT “angle [alfa] = ?", A

PRINT WUk Sk 3K ok Sk oK 5k 5k 3K 5k K >k ok K >k Sk K K 5k K 3k Sk K >k 5k K 5k 5k K >k 5k K 5k 5k K 5k 5k K ok 5k >k 5k k K ok k >k sk ok kk ko k >k 77

INPUT “distance of OD = ?", D

YEY



PRINT WUk Ok 3K ok K oK 5k 5k K 5k 3k >k 5k K >k Sk 3k K 5k K >k Sk K >k 5k K 5k 5k K >k 5k K 5k 5k K 5k 5k >k ok 5k >k 5k k K ok k >k sk ok k k k ok k >k 77

INPUT “distance of XG to point D = ?", XG
PRINT “##H###HHHBRHHHBRHHH AR BB HHHBRHHHBRBHHHB BB HHHR RS HHBR RS HHHRS
INPUT "ENTER A(X,Y ) = (**)", X1, Y1

PRINT .
INPUT “ENTER C(X,Y ) = ( *,* )", X2, Y2
PRINT n
INPUT “ENTER D( X,Y ) = ( *,*)", X3, Y3
PRINT n

DIM FOR(1000) , FEEm(1000), RR(1000), C(1000) , Cm(1000) , FF(1000)
S=.5%((X1, X2) = (X2, Y1) + (X2, Y3) = (X3, Y2) + (X3 * Y1) — (X1*Y3)
W = GAMA *SLICE

FEE = F * 3.14 / 180

ALFA = A * 3,14 / 180

La=3.14*R * A /180

Lc = 2 * R * SIN(ALFA / 2)

Rc = (La*R)/ Lc

F(0) = .97

PRINT * FC FEEm R*SIN(FEEm) C Cm F "
PRINT "'============================s===sss===sss==s=ss====
FORI = 1TO 100

F(I)=FI-1)+.03

TT = TAN(FEE) / F( 1)

FEEm(I) = ATN(TT)

RR(I) = R * SIN(FEE( 1))

C(I)=(W=*(D-RR(I)=-XG))/RC

Cm(I)=C(I)/Lc

FF(I)=Cu/Cm(I)

PRINT USING “###.###" ; F(1),FEEm(1);

PRINT USING “##### ########” ; RR(1);

PRINT USING “###.###"; C(1); Cm(1); FF(1);

PRINT

IF ABS(FF(I)—-F(I)) <=.5GOTO 10

NEXT I

10 PRINT "
END

YY



: Al J> ugoi
coefficient of cohesion [cu] = ? 15
Internal friction angle [fee(u)] = ? 15
Radius [r] =? 11.1
Unit weight [gama] = ? 20
Angle [alfa] = ? 37
Distance of OD = ? 4.25
Distance of XG to point D = ? 0.6
Enter A(x,y)=(**)?0,0
Enter C(x,y)=(**)?14,7
Enter D(x,y)=(**)?9,7
F=17
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COLOR 1,7 :CLS

PRINT ™
PRINT P* 1 : EMBANKMENTS WITHOUT ERMEATION”
PRINT ™
PRINT P* 2 : EMBANKMENTS WITHOUT ERMEATION”
PRINT ™"
PRINT ™
PRINT CHOOSE YOUR CONDITION” ;: INPUT Q
Z = 3.141595
IF Q = 1 THEN 10 ELSE 1000
PRINT ™
10 PRINT® 1:1 SECTION”
PRINT 2:2 SECTION”
PRINT 3:3 SECTION”
PRINT " A
PRINT ™
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PRINT CHOOSE YOUR CONDITION” ;: INPUT N
IFN =1 GOTO 100
IF N = 2 GOTO 200
IF N = 3 GOTO 300

100 PRINT "
PRINT “ENTER L(m) =" ; : INPUT A
PRINT “ENTER A(m~2) ="; : INPUT B

PRINT “ENTER (ALFA) (deg) =" ; : INPUT C
PRINT “ENTER (GAMA) (Kn/m~2) =" ; : INPUT D
PRINT “ENTER C (Kn / m~2) =" ; : INPUT E
PRINT “ENTER (phi) (deg) ="; : INPUT F
PRINT ™'
PRINT
S1 = ((E * A+ B * D * COS(C * Z/180)) * TAN(F * 2/180)) / ((B * D * SI
COLOR 6
PRINT SF="; S1
PRINT
COLOR 1,7
END

200 PRINT
PRINT “ENTER L1 (m) =" ; : INPUT A
PRINT “ENTER Al (m~2) =" ; : INPUT B
PRINT “ENTER (ALFA)1 (deg) =" ; : INPUT C
PRINT “ENTER (GAMA)1 (Kn/m~2) =" ; : INPUT D
PRINT “ENTER C1 (Kn/ m~2) =" ; : INPUT E
PRINT “ENTER (phi)1 (deg) ="; : INPUT F
PRINT ™'
PRINT
PRINT “ENTER L2 (m) =" ; : INPUT G
PRINT “ENTER A2 (m~2) =" ; : INPUT H

PRINT “ENTER (ALFA)2 (deg) =" ; : INPUT I
PRINT “ENTER (GAMA)2 (Kn/m~2) =" ; : INPUT J
PRINT “ENTER C2 (Kn / m~2) =" ; : INPUT K
PRINT “ENTER (phi)2 (deg) ="; : INPUT L
PRINT ™'

S1 = ((E* A+ B* D * COS(C * Z/180)) * TAN(F * Z/180)) / (B * D * SI
S2 = ((K* G + H*J* COS(I * Z/180)) * TAN(L * Z/180)) / ((H * J * SI

COLOR 6
PRINT " SF=";S1 +S2
COLOR 1,7
END

300 PRINT
PRINT “ENTER L1 (m) =" ; : INPUT A

PRINT “"ENTER Al (m~2) ="; : INPUT B

Yo



PRINT “ENTER (ALFA)1 (deg) =" ; : INPUT C

PRINT “ENTER (GAMA)1 (Kn/mA2) =" ; : INPUT D
PRINT “ENTER C1 (Kn/ m~2) =" ; : INPUT E
PRINT “ENTER (phi)1 (deg) ="; : INPUT F
PRINT "

PRINT

PRINT “ENTER L2 (m) =" ; : INPUT G

PRINT “ENTER A2 (m~2) =" ; : INPUT H

PRINT “ENTER (ALFA)2 (deg) =" ; : INPUT I
PRINT “ENTER (GAMA)2 (Kn/m~2) =" ; : INPUT J
PRINT “ENTER C2 (Kn / m~2) =" ; : INPUT K
PRINT “ENTER (phi)2 (deg) =" ; : INPUT L
PRINT

PRINT "

PRINT "

PRINT “ENTER L3 (m) =”; : INPUT M

PRINT “ENTER A3 (m~2) ="; : INPUT Y

PRINT “ENTER (ALFA)3 (deg) =" ; : INPUT O
PRINT “ENTER (GAMA)3 (Kn/mA2) =" ; : INPUT P
PRINT “ENTER C3 (Kn/ m~2) =" ; : INPUT V
PRINT “ENTER (phi)3 (deg) =" ; : INPUT R
PRINT "

S1 = ((E * A + B * D * COS(C * Z/180)) * TAN(F * 2/180)) / (B * D * SI
S2 = ((K* G + H * J* COS(I * Z/180)) * TAN(L * Z/180)) / ((H * J * SI
S3 = ((VXM + Y * V * COS(O * Z/180)) * TAN(R * Z/180)) / ((Y * V * SI

COLOR 6
PRINT * SF=":S1+S2+S3
COLOR 1,7
END
1000 PRINT "
PRINT * 1:1 SECTION”
PRINT * 2:2 SECTION”
PRINT " 3:3 SECTION”
PRINT * "
PRINT “”
PRINT * CHOOSE YOUR CONDITION” ;: INPUT N

IFN =1 GOTO 1100

IF N =2 GOTO 1200

IF N = 3 GOTO 1300
1100 PRINT *”

PRINT “ENTER L(m) =" ; : INPUT A
PRINT “ENTER A(m~2) =" ; : INPUT B
PRINT “ENTER (ALFA) (deg) =" ; : INPUT C

PRINT “ENTER (GAMA) (Kn/m~2) =" ; : INPUT D
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PRINT “ENTER C (Kn / m~2) =" ; : INPUT E
PRINT “ENTER (phi) (deg) =" ; : INPUT F

PRINT “ENTER Hw(m) =" ; : INPUT W
PRINT ™'
PRINT
S1 = ((E* A+ B * D * COS(C * Z/180)) * TAN(F * Z/180)) / (B * D * SI
COLOR 6
PRINT SF="; S1
PRINT ™'
COLOR 1,7
END

1200 PRINT ™
PRINT “ENTER L1 (m) =" ; : INPUT A
PRINT “ENTER Al (m~2) =" ; : INPUT B
PRINT “ENTER (ALFA)1 (deg) =" ; : INPUT C
PRINT “ENTER (GAMA)1 (Kn/mA2) =" ; : INPUT D
PRINT “ENTER C1 (Kn/ m~2) =" ; : INPUT E
PRINT “ENTER (phi)1 (deg) ="; : INPUT F
PRINT “ENTER Hw(m) =" ; : INPUT W
PRINT
PRINT ™'
PRINT “ENTER L2 (m) =" ; : INPUT G
PRINT “ENTER A2 (m~2) =" ; : INPUT H
PRINT “ENTER (ALFA)2 (deg) =" ; : INPUT I
PRINT “ENTER (GAMA)2 (Kn/mA2) =" ; : INPUT J
PRINT “ENTER C2 (Kn / m~2) =" ; : INPUT K
PRINT “ENTER (phi)2 (deg) ="; : INPUT L
PRINT “ENTER Hw(m) =" ; : INPUT X
PRINT ™'

S1 = ((E* A+ B* D * COS(C * Z/180) — 9.81 * W*A)) * TAN(F * Z/180
S2 = ((K* G + H * J * COS(I * Z/180)) — 9.81 *X* G))) * TAN(L * Z/180

COLOR 6
PRINT SF="; S1 + S2
COLOR 1,7
END

1300 PRINT
PRINT “ENTER L1 (m) =" ; : INPUT A
PRINT “ENTER Al (m~2) = ; : INPUT B
PRINT “ENTER (ALFA)1 (deg) =" ; : INPUT C
PRINT “ENTER (GAMA)1 (Kn/mA2) =" ; : INPUT D
PRINT “ENTER C1 (Kn/ m~2) =" ; : INPUT E
PRINT “ENTER (phi)1 (deg) ="; : INPUT F
PRINT “ENTER Hwi(m) =" ; : INPUT W
PRINT ™'
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PRINT ™

PRINT “ENTER L2 (m) =" ; : INPUT G

PRINT “ENTER A2 (m~2) =" ; : INPUT H

PRINT “ENTER (ALFA)2 (deg) =" ; : INPUT I
PRINT “ENTER (GAMA)2 (Kn/m~2) =" ; : INPUT J
PRINT “ENTER C2 (Kn / m~2) =" ; : INPUT K
PRINT “ENTER (phi)2 (deg) ="; : INPUT L
PRINT “ENTER Hw1(m) =" ; : INPUT X

PRINT ™'

PRINT ™'

PRINT

PRINT “ENTER L3 (m) =”; : INPUT M

PRINT “ENTER A3 (m~2) ="; : INPUT Y

PRINT “ENTER (ALFA)3 (deg) =" ; : INPUT O
PRINT “ENTER (GAMA)3 (Kn/m~2) =" ; : INPUT P
PRINT “ENTER C3 (Kn/ m~2) =" ; : INPUT V
PRINT “ENTER (phi)3 (deg) =" ; : INPUT R
PRINT “ENTER Hwi(m) ="; : INPUT T

PRINT

S1 = ((E * A+ B * D * COS(C * Z/180) — 9.81 * W*A)) * TAN(F * Z/180
S2 = ((K* G + H * J* COS(I * Z/180)) — 9.81 *X* G))) * TAN(L * Z/180
S3 = (VXM + Y * V * COS(O * Z/180)) — 9.81 *X* G)) * TAN(L * /180

COLOR 6

PRINT SF=":S1+52+S3

COLOR 1,7

END

1 : EMBANKMENTS WITHOUT PERAMATION

2 : EMBANKMENTS WITHOUT PERAMATION
CHOOSE YOUR CONDITION ? 2

1:1 SECTION

2 : 2 SECTION

3: 3 SECTION
CHOOSE YOUR CONDITION ? 3

ENTER L1 (m) =? 10

ENTER Al (m~2) = 7?40

ENTER (ALFA)1 (deg) = ? 10

ENTER (GAMA)1 (kn/m~3) = ? 20

ENTER C1 (kn/m~2) = ? 15

ENTER (phi)1l (deg) = ? 15

ENTER Hwl (m) =? 4

ENTER L2 (m) = ? 10

ENTER A2 (m~2) = ? 30

YEA
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ENTER (ALFA)2 (deg) = ? 30
ENTER (GAMA)2 (kn/mA3) = ? 20
ENTER C2 (kn/m~2) = ? 15
ENTER (phi)2 (deg) = ? 15
ENTER Hw2 (m) = ? 2

ENTER L3 (m) = ? 10

ENTER A3 (m~2) =220

ENTER (ALFA)3 (deg) = ? 60
ENTER (GAMA)3 (kn/m~3) = ? 20
ENTER C3 (kn/m~2) = ? 15
ENTER (phi)3 (deg) = ? 15
ENTER Hw3 (m) =? 2

SF=1.3131
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10 REM EXAMPLE A PROGRAM TO CALCULATE INCREASE IN VERTICAL
20 REM STRESS DUE TO SURFACE LOAD USING BOUSSINESQUE
30 REM  SOLUTION.

40 PRINT "ENTER k: 1 for point load,2 for line load ,3 for"

50 PRINT "rectangular load and 4 for circular load"

60 INPUT K

70 ON K GOTO 80,280,580,860

80 PRINT "ENTER point load I,(kn) "

90 INPUT L

100 PRINT" ENTER max. depth h and depth increment i ,(m) "
110 INPUT H,I

120 PRINT "ENTER max. Distance d, and distance increment b, (m) "
130 INPUT D,B

140 PRINT

150 PRINT " "

160 PRINT "point load on surface (kn)=",L

165 PRINT " "

170 PRINT "depth", "distance", "V.stress"

180 PRINT "(m)" , "(m)", "(KN/m2)"

190 PRINT " "

200 FOR Z=I TOH STEPI

210 FOR R=0 TO D STEP B

220 LET V=((1+(R/Z)"2)"(-2.5))*(3*L/(6.2832*Z"2))

230 LET S=INT(10*V+.5)/10

240 PRINT Z,R,S

250 NEXT R

260 NEXT Z

270 STOP

280 PRINT "ENTER line load | (kn/m)"

290 INPUT L

300 PRINT "ENTER length of line load, m"

310 INPUT LL

320 PRINT "ENTER max. Depth h and depth increment i (m)"
330 INPUT H,I

340 PRINT "ENTER max. Distance d and distance increment b"
350 INPUT D,B

360 PRINT

370 PRINT " "

380 PRINT "line load on surface (kn/m) =",L

390 PRINT " "

400 PRINT "depth" , "distance", "V.stress"
410 PRINT "(m)" , "(m)" ,  "(kn/m2)"
420 PRINT " "
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430 FOR Z=I TO H STEP I

440 FOR X=0 TO D STEP B

450 LET M=X/Z: LET N=LL/Z

460 LET G=M"2+N"2+1

470 LET C1=(1/G)+(2/(M"2+1))

480 LET C2=(C1*(1/SQR(G)))*(N/(M~2+1))

490 LET IL=.159155*C2

500 LET V=IL*L/Z

510 LET S=INT(10*V+.5)/10

520 REM LET V=2*L*(Z"3)/(3.1415*%(X"\2+Z"2)"2)
530 REM LET S=INT(10*V+.5)/10

540 PRINT Z,X,S

550 NEXT X

560 NEXT Z

570 STOP

580 PRINT "ENTER stress on surface p (kn/m2)"

590 INPUT P

600 PRINT "ENTER length | and width w of rectangular(m)"
610 INPUT L,w

620 PRINT "ENTER max. depth h and depth increment i (m) "
630 INPUT H,I

640 PRINT

650 PRINT " "

660 PRINT "stress on surf.of rectangular(kn/m2)=",P
670 PRINT "length=",L,"width=",W

680 PRINT "

690 PRINT "depth" , "v.stress under"
700 PRINT “(m)" "corner kn/m2"
710 PRINT " "

720 FOR Z=I TOH STEPI

730 LET M=L/Z

740 LET N=W/Z

750 LET G=M~A2+N~2+1

760 LET F=(2*M*N*SQR(G)*(G+1))/(G*(G+(MA2*N~2)))
770 LET T=ATN((2*M*N*SQR(G))/(G-(MA2*N~2)))
780 LET Y=7.957747E-02*(F+T)

790 IF Y>0 THEN 810

800 LET Y=Y+. 25

810 LET V=Y*P

820 LET S=INT(10*V+.5)/10

830 PRINT Z,S

840 NEXT z

850 STOP

860 PRINT "ENTER stress on surf. of circle p (kn/m2)"
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870 INPUT P

880 PRINT "ENTER radius r (m)"

890 INPUT R

900 PRINT

910 PRINT "ENTER max. depth h and depth increment i (m)"
920 INPUT H,I

930 PRINT

940 PRINT " "

950 PRINT "stress on surf. of circle(kn/m2) =",P

960 PRINT "radius of circle (m) =",R

970 PRINT " "

980 PRINT "depth" , "stress under center"
990 PRINT " (m)" "( kn!m2)"

1000 PRINT " "

1010 FOR Z=1 TO H STEP I

1020 LET V=P*(1-((1/(1+(R/Z)"2))*1.5))
1030 LET S=INT(10*V+.5)/10

1040 PRINT Z,S

1050 NEXT Z

1060 END

: (A-)) Jlio
+ S5i9m0lS @olis 5l oslaiwl b (5,138,L J=o 5l yio

Ok

RUN

Enter k: 1 for point load ,2 for line load ,3 for rectangular load and 4 for circular load
21

Enter point load I,(kn)

? 2000

Enter max. depth h and depth increment. 1 . (m)

?31

Enter max. distance d, and distance increment b, (m)

?3.1

point load on surface (kn)= 2000

depth distance v.stress
(m) (m) (KN/m2)
1 0 954.9
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1 1 168. 8

1 17.1 133

2 238.7

2 1 136.7

2 2 42.2
2 3 12.5

3 0 106. 1
3 1 81.5

3 2 42.3
3 3 18.8

Break in 270

Ok

: (A-T) Jlio

cwb oo Sev by a>lg Jgb 55 05,19 U Slase . 50 Yoo Job au
Ok
RUN

ENTER k: 1 for point load ,2 for line load ,3 for
rectangular load and 4 for circular load

72

ENTER line load | (kn/m)

? 400

ENTER .length of line load, m

? 100

ENTER max. depth h and depth increment 1 (m)
?31

ENTER max. distance d and distance increment b
?31

line load on surface (kn/m) = 400

depth distance v.stress
(m) (m) (kn/m2)
1 0 127.3
1 1 31.8
1 2 5.1
1 3 1.3
2 0 63.7

Yy



2 1 40.7
2 2 15.9
2 3 6
3 0 42.4
3 1 34.4
3 2 20.3
3 3 10.6
Break in 570
Ok

: (A-T)Jlo
a=>lg 55 950 Hlaie - S Judniuwo sy igS a5 Syio ¥ B0 S (S3908 Ui ,lade vuwugllho

Ll w0 09 ) iy A sy wose 9 Jgb L il o £ 0 wm il adaow

RUN

Enter k: 1 for pQOint 10ad,2 for line load ,3 for rectangular load and 4 for circular load
?3

Enter stress on surface p (kn/m2)

? 400

Enter length 1 and width w of rectangular(m)

? 10,5

Enter max. depth h and depth increment i (m)

?31

Stress on surf.of rectangular(kn/m2)= 400

length= 10 width= 5
depth v.stress under corner

(m) kn/m2

1 99.7

2 97.6

9

3.2

Break in 750

Ok
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RUN

Enter k: 1 for point load ,2 for line load ,3 for rectangular load and 4 for circular load
24

Enter stress on surf. of circle p (kn/m2)

? 400

Enter radius r (m)

? 10

Enter max. depth h and depth increment 1 (m)

?31

Stress on surf. of circle(kn/m2) = 400

radius of circle (m) = 10
depth stress under center
(m) (kn/m2)
1 399.6
2 397
3 390.5
Ok
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10 REM PROGRAM TO CALCULATE TOTAL AND EFFECTIVE STRESSES
20 REM FOR ACTIVE AND PASSIVE CASES

30 REM

40 DIM G(20),2(20),P(20)

50 PRINT "ENTER GROUND WATER LEVEL (METER BELOW SURFACE ):"
60 INPUT W

70 PRINT "ENTER 0 FOR ACTIVE OR 1 FOH  PASSIVE:"
80 INPUT AP

90 K=0

100 PRINT "ENTER DEPTH, BULK UNIT WEIGHT, PHI(m,Kn/m3,Deg.)"
110 PRINT "(0,0,0 TO END):"

120 K=K+

130 INPUT Z(K),G(K),P(K)

140 IF Z(K)<>0 GOTO 120

150 K=K-1

160 PRINT "Z","SIG-V(T)","SIG-V(E)","Pa/Pp(T)","Pa/Pp(E)"

170 PRINT "m","(Kn/m2)","(Kn/m2)","(Kn/m2)","(Kn/m2)"

180 PRINT" "

190 PRINT 0,0,0,0,0

200 TV=0

210 ZL=0

220 FOR I=1 TO K

230 TV=TV+(Z(I)-ZL)*G(I)

240 ZL=2(I)

250 U=9.810001*(Z(Y)-W)

260 IF U<0 THEN U=0

270 EV=TV-U

280 S=SIN(P(I)*3.14159/180)

290 KA=(1-S)/(1+S)

300 PA=EV*KA

310 IF AP=1 THEN PA=EV/KA

320 TH= PA+U

330 PRINT Z(I), TV,EV,TH,PA

340 NEXT I

350 STOP

360 END
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31.0 17.20 3 L3 5.9
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LS
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Ok
RUN
ENTER GROUND WATER LEVEL (METER BELOW SURFACE):
?3.2
ENTER 0 FOR ACTIVE OR 1 FOR PASSIVE :
?0
ENTER DEPTH. BULK UNIT WEIGHT. PHI(m,Kn/m3,Deg)
(0,0,0TO END):
?2,14.75,25.5
?4.3,17.6,31
?5.9,17.2,31
?9.7,19.83,31
? 15.6,18.9,38.8
?0,0,0
4 SIG-V(T) SIG-V(E) Pa/PpIT) Pa/Pp(E)
m (Kn/m2) (Kn/m2) (Kn/m2) (Kn/m2)
0 0 0 0 0
2 29.5 29.5 11.7440111. 74401
4.3 69.98001 59.1890] 29.7373518.94635
5.9 97.5 71.013 49.2182 22.7312
9.1 172 . 854 109.089 98.6842934.9193
15.6 284.364 162.72 158.997437.35336
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10 REM COLUMB WEDGE ANALYSIS OF ACTIVE RETAINING WALL
20 REM FRICTIONAL SOIL

30 REM

40 PRINT "ENTER ANGLE OF INTERNAL FRICTION (PHI , Deg.):"
50 INPUT PH

60 PH=PH*3.14159/180!

70 PRINT "ENTER UNIT WEIGHT OF SOIL IGAMA, Kn/m3):"

80 INPUT GA

90 PRINT "ENTER ANGLE OF WALL FRICTION (DELTA,Deg.):"
100 INPUT DE

110 DE =DE*3.14159/180!

120 PRINT "ENTER HEIGHT OF WALL (H, m):"

130 INPUT H

! ly yao

140 PRINT "ENTER ANGLE OF BACKFILL UPWARDS FROM HORIZONTAL(BETA,- 150 PRINT " Deg.):"

160 INPUT BE
170 BE=BE*3.14159/180!

180 REM

190 REM MAKE INITIAL GUESS FOR ANGLE OF FIAILURE SURFACE
200 T=3.14159%.25-PH*.5

210 PL=0

220 TI=.1

230 REM

240 REM ENTER ITERATIVE CALCULATION

250 Z7Z=.5*3.14159-T-PH

260 W=(GA*H*H*.5)*TAN(T)/(I-TAN(BE)*TAN(T))

270 F=W*TAN(ZZZ)/(I'+ TAN(DE)*TAN(ZZZ))

280 REM

290 REM CHECK ON IMPROVEMENT IN CALCULATION OF P
300 IF F<PL THEN TI=-.5*TI

310 IF ABS/TI)<.00l GOTO 350

320 PL=F

330 T=T+TI

340 GOTO 250

350 T=(T*180!)/3.14159

360 PRINT "FORCE ON WALL PER UNIT LENGTH(Kn/m):",F
370 PRINT "CRITICAL ANGLE OF FAILURE SURFACE(Deg. ):",T
380 STOP

390 END
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Ok

RUN

ENTER ANGLE OF INTERNAL FRICTION (PHI, Deg.):

? 30

ENTER UNIT WEIGHT OF SOIL (GAMA, Kn/m3):

720

ENTER ANGLE OF WALL FRICTION (DELTA, Deg.):

7?0

ENTER HEIGHT OF WALL (H, m):

710

ENTER ANGLE OF BACKFILL UPWARDS FROM HORIZONTAL (BETA, Deg.):
?0

FORCE ON WALL PER UNIT LENGTH(Kn/m): 333.3305
CRITICAL ANGLE OF FAILURE SURFACE/Deg.): 30.08952
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10 REM OVERALL STABILITY OF A SMOOTH PROPPED CANTILVER
20 REM RETAINING WALL IN DRY FRICTIONAL SOIL

30 REM

40 "PRINT ENTER HEIGHT OF RETAINING WALL (m) "

50 INPUT H

60 PRINT "ENTER DEPTH OF EMBEDMENT (M)"

70 INPUT D

80 PRINT "ENTER DISTANCE BELOW TOP OF WALL OF PROP (m)"
90 INPUT zP

100 PRINT "ENTER BULK UNIT WEIGHT OF SOIL KN/m3)"

110 INPUT GA

120 PRINT "ENTER ANGLE OF FRICTION (DEGREES)"

130 INPUT PH

140 PH=PH * 3.14159 /180!

150 KA=((-SIN(PHI)) / (I+SIN(PH))

160 KP= 1/ KA

170 TH=H +D

180 PA=.5* GA * TH * TH * KA

190 PP= .5 * GA* D * D * KP

200 P = PA-PP

210 MA= PA * (TH/1.5 - ZP)

220 Mp= pp * (H + D/1.5 - ZP)

230 FS=MP/MA

240 PRINT "PROP FORCE REQUIRED PER UNIT LENGTH ",P, "KN/m"
250 PRINT "FACTOR OF SAFETY ON MOMENTS ABOUT PROP IS",FS
260 PRINT "ANOTHER CACULATION ";

270 INPUT C$

280 IF C$="Y" GOTO 40

290 STOP

300 END
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305 518 Gwos abw oWl o 12 Sylgo pews #=31.0 5 . =19.9KN/m’

ok

HUN

ENTER HEIGHT Of RETAINING WALL (m)

?11.2

ENTER DEPTH OF EMBEDMENT (M)

?74.6

ENTER DISTANCE BELOW TOP OF WALL OF PROP (m)

?71.2

ENTER BULK UNIT WEIGHT OF SOIL (Kn/m3)

?18.9

ENTER ANGLE OF FRICTION (DEGREES)

?31

PROP FORCE REQUIRED PER UNIT LENGTH 130.4575 Kn/m
FACTOR OF SAFETY ON MOMENTS ABOUT PROP IS 1.158139
ANOTHER CALCULATION ? N
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10 REM EXAMPLE A PROGRAM TO SOLVE ONE DIMENSIONAL CONSOLIDATION'S
20 REM EQUATION BY EXPILICIT FINITE-DIFFERENCE METHOD

30 REM

40 DIM U(10,20)

50 REM INPUT DATA

60 PRINT "ENTER MAXIMUM LAYER DEPTH, AND DZ IN METER"

70 INPUT LZ,DZ

80 NZ=L7/DZ+1

90 PRINT "ENTER MAIMUM TIME IN YEAR"

100 INPUT TMAX

110 PRINT: PRINT "ENTER VALUE FOR 'A". A SHOULD BE LESS THAN .5"
120 PRINT "RECCOMMENDED VALUE IS 0.2"

130 INPUT A

140 PRINT: PRINT "ENTER COEFFICIENT OF CONSOLIDATION Cv IN m2/year" 150 INPUT CV
160 REM CALCULATE THE TIME STEP DT

170 DT=(A*DZA2)/CV

180 PRINT "DT=";DT;"IS THIS VALUE GOOD? IF YES ENTER 1 ELSE ENTER 0" 190 INPUT G
200 IF G=1 THEN 230

210 PRINT "ENTER NEW VALUE FOR DT": INPUT DT

220 A=CV*DT/(DZ/2)

230 NT=TMAX/DT+1

240 PRINT "NUMBER OF TIME STEPS ARE:";NT

250 REM INITIAL CONDITIONS

260 PRINT: PRINT "ENTER VALUE OF u(1,1),u(2,1),..., u(";Nz;",1)"

270 FOR I=1 TO NZ: INPUT U(I,1): NEXT I

280 REM BOUNDARY CONDITION

290 PRINT "ENTER VALUES OF u AT THE LAYER SURFACE FOR ALL TIME"
300 PRINT "IF ALL VALUES ARE ZERO THEN ENTER 1 ELSE ENTER 0"

310 INPUT BC

320 IF BC=1 THEN 360

330 PRINT: PRINT "ENTER VALUES OF u(1,1),U(1,2),...,u(1,";NT;")"

340 FOR I=1 TO NT: INPUT U(1,I): NEXT I

350 GOTO 370

360 FOR I=1 TO NT: U(1,1)=0: NEXT I

370 REM

380 REM CALCULATE VALUES OF U(I,J) FOR INTERNAL NODES

m



390 FOR J=1 TONT

400 FOR 1=2 TO Nz-1

410 U(L,J+1)=U(I,3)+A*(U(I-1,3)+U(I+1,3)-2*U(1,3))
420 NEXT I

430 U(NZ,J+1)=U(NZ,3)+A*(2*U(NZ-1,J)-2*U(NZ,3))
440 NEXT J

450 REM PRINT RESULTS

460 FOR J=1 TO NT

470 FOR 1=1 TO NZ

480 U(I,J)=INT(10*U(I,J)+.5)/10

490 PPRINT "U(";I;",";3;")= ";U(1,3)

500 NEXTI: NEXT J

510 END

: (1+-T) Jlio
c puS os0 J> S yigaols aoliy b L Jd Jlio

ok

RUN

ENTER MAXIMUM LAYER DEPTH, AND DZ IN METER

2 10,2

ENTER MAIMUM TIME IN YEAR

21

ENTER VALUE FOR 'A'. A SHOULD BE LESS THAN .5
RECCOMMENDED VALUE IS 0.2

20.2

ENTER COEFFICIENT OF CONSOLIDATION Cv IN m2/year
27.9

DT= .1012658 IS THIS VALUE GOOD? IF YES ENTER 1 ELSE ENTER 0
20

ENTER NEW VALUE FOR DT

20.1

NUMBER OF TIME STEPS ARE: 11

ENTER VALUE OF u(1,1),u(2,1),...,u( 6 ,1)

? 60

7254

241

229

219

215

ENTER VALUES OF u AT THE LAYER SURFACE FOR ALL TIME
IF ALL VALUES ARE ZERO THEN ENTER 1 ELSE ENTER 0
21

U(t,1)=0

Y\Y



U(2,1)=>54
U(3.1)=4t
U(4,1)=29
U(s,1)=19
U(6,1)=15
u(t,2)=0
U(2,2)=408
U(3,2)=412
U(4,2)=29.4
U(s,2)=202
U(6,2)=16.6
U(1,3)=0
u(2,3)=328
U(3,3)=388
U(4,3)=29.9
U(5,3)=213
U(6,3)=18
U(1,4)=0
U(2,4)=275
U(3,4)=358
U(4,4)=30
U(5,4)=223
U(6,4)=19.3
U(1,5)=0
U(2,5)=23.7
U(3,5)=33
U(4,5)=296
U(5,5)=23.2
U(6,5)=20.5
U(1,6)=0
U(2,6)=209
U(3,6)=305
U(4,6)=29
U(5,6)=24
U(6,6)=216
U(1,7)=0
u(2,7)=187
U(3,7)=283
U(4,7)=283
U(.5,7)=245
U(6,7)=225
U(1,8)=0
u(2,8)=16.9
U(3,8)=264
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U(4,8)=276
U(5,8)=24.9
U(6,8)=233
U(1,9)=0

U(2,9)=154
U(3,9)=248
U(4,9)=268
U(5,9)=25.1
U(6,9)=23.9
U(1,10)=0

U( 2, 10)= 14.2
U(3, 10)= 23.3
U( 4, 10)= 26.1
U(5, 10)= 25.2
U(6, 10)= 24.4
U(l,11)=0

u(2,11)=13.2
u(3, 11)=22.1
U(4,11)=25.4
U(5, 11)= 25.2
U(6, 11)= 24.7
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