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17.197
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— tan—r TP TR ;
(X,Lp,Rq)=tan r— veeeensnsarreesneans ( 2.1)
(X,Rq,Lp)=tan-1 ILF (P L erveesersenseeens ( 2.2 )

¥ — L%y
i lx!“lxr<0‘7)&!i
134 _l]'u_

X,Lp, = tan-

(X.Lp,Rq an—1 - T3 x (2.3)
_, 2Yea—rYr

(X,Rq,Lp)= tan 1———.1. e RN & X D ]

cho (X.Lp.Rg) , (X.Rq,Lp) 2 p=1:10,9= 110 12D WTEHHT 5.

wmai BREHR
& ADFERBANF—F —LVEX
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(175 taPa, 27y 19Pa, —2Pa, 227 )

[) 17e mqPac = S < 1 Te - 11Pac OB

8, = . ceversessarnennennees (( 4,.1)

- (4.2)
- (4.3)

Ey==qTec- (1—cos 8:)

71 =17 - sin 6,
B) sa > 17e- ubac 2] ]
Set—q1Fe - L1Pa-c veevercraarseveeences ( 4.4)

1p7 e

8, = L1¢A-c -+

Eim= g (1—C08 1yPa.c) Hrale (€O LiPa.c —cos &) crvrremens (4.5)
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i) Ser < 1Te. mPac 2]

et — 17e- kg Pre
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£y =7 (1—C08 xyPac ) +rzle (€05 mbrc—cos 01 ) ceessemsenseseesees (4.8)
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Xy == X—yTe€0S (oB+G) e (4.11)

Y1 =¥+ r-cos (oP+% ) [ N ¢ )

/== ,r- . N ¢ R k)]
nm—oe)

i) stan (@@ +uda)<< T tan (pP+1yda+1204)
0
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h—o¥+(rer—q17) sin (ob+116s)

Z o ETE T (T —17) €05 (0¥ 1202)
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Mm—oy+(ea? —17) Sin (0P +118s)
= — 4 -1 eosactesmven srsssnana
-1 od+tan T E T Gar a7 ) 665 (T (4.14)

Xy = qX—1y7-COS(oB+B1 )+ (127 —17) €08 (06 +2181)

Y=o +1pr-3in(eP L) —(taF—17) $in (084 1161)

$i/ == 7oy Patr12T (B1—1102)

m—o¥ HtaF—17) 3in (0B -+1194)

i) tan (of +r1Pa+1262)<< FE T (aT— 7y €03 CoFudn)
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S = L1Pa-t 120s

%) =X —ta7-COS(gP+Pt )+ (2T —17) €05 (o P+ 118a)
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F1 = oybesr-sin(ed+ Y (el —17) 883 (0 b+ 1s8a) U I 7§
Sy =T l1¢A aat (¢’ _lzm) eevors ovrovs sanwenann (4.25)

oY+ (x27—17) $in (@S +21$h )
0x—Ei+ (22T —17) €08 (68 +xPa)
G0 = 2208 2202 PR C X1 )
Xy = oX—22T-COS(pP+B )+ (xe 7 —17) €03 (0P +21%a) veneemornessanvansons (4.27)
Py =Y+l -3in(o6+61) —(xe7—17) $in (0F+mba) o erseemaneem cenaes (4.28)
ceeees (4.29)
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1) m®a > ot
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g

X == g X7 -COS(o® +281 )+ (g7 —T) CcOS (B A+ mgPa) cosersesssrnaninnnon

WYt = 0¥ teaT-5in (0S4 B ) —(xeT —17) SiB (08 +21%1)

$1/_y - 8¢ .
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1
O = CY (sif-1 4+ 1)

WXy = oX—gr- €0S(ob+ Pi)
Fi =¥ +1T- Sin(ed+ aBi)
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iy 2iE s oBf
2. 4T
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B =18 4 (4 (8% + 517) =17 1382)

WX = g X —1pT -COS(aP+ B1) +(eT—7) COS (n¢+._,¢A)

I =0y dipr- $in(eBt b)) — (127 —s7) $in (084 1uba)
1) xi—i% = 0O

. oy g Yr—a s
(X;:Lp,4i) =tan—1 A
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. N _ th—N
(X:iLp,di)=tan—1 P x
) s —exy = 0 DR
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) exi—2x, < 0O
- Yo —an
X:Rq,Ai)=tan—1 22220
( q i an P 4
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D o+ 0255 < 2102 DB
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Py == 1 Pa + —lr— [ $17~1+ 0.25 81—y 281 )
xe

WX =g F— g -CO8 (0Pt i) F(xeF—17) COS (o B+ 2161)

cevnneersessansneens ( 5.7)

wrerenseneeness ( 5.8)
RN G 1D

crvessmnseesereannes (5.10)

cevemsssemecnaness (5,11)

ceverrarneenasreennen (5_12)
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17

W =

v %y =

=

0.25¢,
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S uda OBy

1
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(5/-1+0258)
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oY 17 -5in (484 .8, )

> 1301 OBy

r

1
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(1’1 +0.25 Sy —gT35Px) eeranrentannanecen an (5_20)

T 0T 12T COS(E 1)+ (127 — 7)) cOS (ot 1182) e (5.21)
FoXtrr-Sin(of 4.t ) (a7 —4T) sin(, BhrBa) i (5.22)

$'—0.25 5
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0F —227- €08 (gB4481 )+ (227 —17) €05 (o Btng $1) reresieniiin (5,24)
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(Ai ,Bi)=/(a%i—%:)2 + (1 —371)2 s (5.40)

Wem B 3 K

$ro = di_ 1+ i (i~i-1) creeeneesnssemeesnens ( 6,1)
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begin

comment Caleculation for the Coordinstes of Forms on syymetric three centered Arch Dama |
H:ﬁ:gnt of Lift
DiDistance from surface to enlculated polnts
NiiNumber of Blocks[<40}
N2:Number of polnts on forms [<1G]
N3tNumber of cltsses of formulas for shaepes {<10}
N4INumber of classas of standard pointa (<10}
ALKsR,PI:Coordinntes of triangular polinis-
SCII):Cord length mlong the arch center line on crest Lreh from the frown to jolnts
B1ILyMsNl3Shapes of Crown
B2(K,L,MyNJ2Shapes of Avutment
CI{IsKsRsNI2Cooreinates of standerd polints
ELIIN):El: for Shapes
EL2IN}:Et for Standard points;
Integer T4JsKoL,MyNyPyQyRyN1yN2JN3,N4yNSyNS,DE,MI4SE3
roll'HpD-BSvZ-LEi.DDpV-QJpCZ.TA,G1.ELS.EL“.ELS.EL6vAN5.C3'Ch3
array A(1=2.1=2,1=10].SClO:MO),Bl!1:5-1:5-1‘10].521i!2-13“-1*5,!’101-611100'1'2,13290*101-
EL110230),EL210220),TH(0:40),X(0:40),Y(0340),B4(1:2,352],
B501851,B8611:2,1:4),PHIOt403,SDI0240),501:40),
PH1.10$363,TI0%i61,Fill22,522,0:16),AN302223,ANLT2:2,122,0:20],
LE20122+122402161,S100:401,82(135401,6211:2),Wl1:2,122)3
Integer array AD1[1=211AM111=2],A51[1:2].AD2(1=2.1:2.12101.AM2(1=2,l82.1=10].A52[1=2.1=2.1=10h
ADSI[:12,122,0526) ,AMS (122,252,0816),AS50312,122,0816];

procedure READI1(A1,A2,MAL1)5
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velue AlysA24
Integer A1,A2: arrny MALS
degln
Integer I;
for I=ALl step ! untll A2 do
READCMASIIT)
end; '
procedurse READI3(Al.A26A3.A$-A5-A6,MA3)s
value Al1,A2,A3,A4,4A5,A6:
Integer Al,A2,A3,Al4,A5,A63
array MAJ:
begln
imteger I,J,L3
for Ix=Al atep & antl) A2 do
begin
for J=A3 atep ! until: Al do
begln
for L=AS atep { unt!) A6 do
READ(MAP(I;JvLJ)!
ends
end;
ends;
procedure READIH(AJ.AZ.AS.AQ.AS.AG,A7,A8,MAQ):
value Al4A2,A3,AlU,A5,A8,A7,A3;
Integer Al,A24A3,AU4A5,A64A7,A8%
array MA4S

hegln



integer 1,J,L M3

tor l1=AS l:;p 1 untll A2 do

beglm
for JZA3 atep 1 until A4 do
beglin
for L=A5 wtep 1 untll AS do
begin
for M=A7 step | until AB do
READ(MAGIT,JueLlyM1)s
endi
= end;
end;
end;
procedurs RAD(C1,C2,TA):
vaiue Ci,C23%
real C1,C2,TA;
begln
14 Ci=0e0then TA=1.57079633eFLOAT(SIGN(C2)) wlse
it Ci>0.0 then
TA=ARCTANCC2/C1) else
TA=ARCTAN(C2/C1)+3.14159265%FLOAT (SIGN(C2) )3
end;
pracedures DEG(TA+DE.MI,SE)3

velus TA3
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‘?""f DE,MI,SEs
real TAG
begintt ABS(TAI>3.14159265 tnen
TA:TA-FLGAT(SIGN(TA))16-28318533:
DE=FIX(TA:S7.29577957)8'
M1=F[X(ABS((TA=57-29577957)—FLOAT(DE))'GO-O);
SE:FIX(((ABS((TA'S7-29577957)-FLUAT(DE))'SO-O)-FLDAT(NI))'GO-O)3
end; ‘
READCH N1,N2,0,N3,Nu,EL3,ELL) ;
READI3C1+2¢15241510,A05°
READI1(0,N1,8C);
READIZI(0,N3,EL1)s
READI3CI+501,591,N3,B1)3
READI“(I;Z!1'4-1'511'N3152)3
READIICO,N4,EL2);
READIG(L,NI,1,2,1,2,1,N4,0)3
for P=1 step ! until' 5 do
begin
for Q=1 step. { until 10 dg

begin

CI=Al2,1,Q1-Al1+1,P13 C2=A[2,2,Q)~Al1,2,P)$RADCCL,C2,TA)} DEGCTA,DEsMI,SE)s ADI{1])=DE;

AS1U1I=SE; AMI(1I=MIs C3=(¢~1.0)sC1; C4=(=1.0)*C25 RAD(C3,C4,TA); DEG(TASDE,MI»SEDs

ADI{21=DE;

AML[21=MI; AS1(2)=SEs

SPACEC15)3 PRINTC*(X:sL*)s PRINT(2,P): PRINTC*,R*)3  PRINT(2,Q)35 PRINT(*)*);
PRINT(3,A01011035 PRINT(2,AMIL11); PRINT(2,AS1(11)s . SPACEC10)s PRINT(*(X3R*):
PRINTC*,L*)s PRINT(2,P)3
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PRINT(*2")3 SPACE(4): PRINT(3,AD1(21)3 PRINT(Z,AMI(21): PRINT(2,AS1(21>; CRLF(1):
endi  CRLF(1): '
and;  CRLF(S)3

for P=6 atep 1 untll 10 do
begln

for Q=] step 1 untt!l 12 &o

begln
© C1=Al2,1,Q)~A11,1,P]13 C2=A(2,2,Q)-A(1,2,P1;

RAD(C1,C2,TA)3 DEG(TA,DE,MI,SE}3 ADII1]=0E; AMI{1]=MI: ASIU11=SEs  C3=(=1.0)#C1 Cu=(~1.0)2C23
RAD(C3,CuyTAY: DEG(TA.SE,MI'SE)S ADII21=DEs AML{2)=MI; AS1(2]:=SE;
SPACEC15)% PRINT(*(XsL")35 PRINTC2,P)s PRINT(',R')3 PRINT(2,8)3 PRINT(*)*)s SPACE(4):
PRINT(S.ADi[ll)l PRINT(2,AM1(1))3 PRINT(2,AS1{11)s SPACE(15);
PRINT(* (X:R*)3 PRINT(2,Q)% PRINT(‘4L'}: PRINTC2,P)s PRINTC*)*): SPACE(4)3
PRINT(3,AD1021)5 PRINT(2,AM1(2))5 PRINTC2,AS1(21)5 CRLF(1):

endd CRLF(1)3

endi CRLF(5)3

.BS=BIT141-N5!'(EL1[NS]-ELI(0])!“+Bi(l72'N31'(EL1[N&I-ELL[Ol)fS*Bl[lp3.N31'(ELIIN31-EL1(0])12

*BXti.h.N}l-(ELi(NSI;ELZ[01)*81fZ.S,NS)S
for K=1 astep 1 untit- 2 do
yulln }
'BHIK-1]=BZIK':.:;N31'(EL1(N31-EL1[01)YQ*Bsz,1»2:N31'(EL1(N3]-EL1IO])13*82(K,1.5.N31!(EL1[NS]
-ELJ[31)72*82[K-l.h-NS)'(ELlINS]-ELl[0!5*82IK.1vS.N313
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Bh[KyZJ=BZEK-3.I'N3]t(ELl[NJ]-ELI[Ol)'h+52[K'3

229 N3I%CELIINSI~ELILO) ) t3+B20K, 35 34N31
'(ELJ[N)l-ELl[Ol)12*52fK.S.k.NSI'(ELIINS!-Eﬁl[0))+BZ[K-3v5.N3]l
end;

tor 150 atap 1 wntil- NI a0

beglin

1t SCI1<B3sBy{2,2]

begln

then

TH(II=8QI2.?l+(SC[I]-BS-Bh12.21)/53[2.11r

XII]:BS*(X-D-CUS(BQEZ:Z!))*BhIZ,II‘(CUS(BQIZ.ZI)-CUS(TH[I]))?

end elsae

Y[11=BS'SIN(BU[2.21)#Bh[Z.lll(SIN(TH[Il)-SIN(BH{ZpZI));
begln

*t SC(I}SB3=Bufl,2]

:
beglin

then

THEII=SCILII/B35  XII}=B3s(1.0-COSCTH(L1))s YEII=BI*SINCTHIII )
ond else

begln

THlll=BQtl.2]*(SC[tl-BS'Bh[1v2))/Bh[l'llt

X(Il=83‘(2-0-CUS(54[1.2]))#Bh(l.lll(CDS(Bb[l.Z])-CUS(THII]))3
Y[IJ=EJ'SIN(BUII.2))*5&(!,llt(SIN(TH[I])-SlN(Bh[1-21))?

endi
ands
endi
ELS=EL3;s ELS=EL3;
for I=1 step 1 untli N1 Qo S2(1)=0.0;
L1: Iet1s ,
L2

It EL5-EL1{I)>0.06 then
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begin
I=I+1: go to L2;
end}
ZRELS=-EL1(0];
for L=l atep i untll 5 do
‘ 55(Ll=B:(L.X.IIt(th)+BZ(L'Z,Il'(Z's)*BIIL,B.Il'(ZV2)+BlEL.h»I)‘Z*SIEL.5.I!;
for K=1 step 1 unttl 2 ao ' '
tor L=1 st epl untlil 4 Qo
BG[K,L]'—'—‘BZ[K.L.l.l’l'(ZM)*BE[K'L.Z.I]NZ!SHBZ[K.L-S-Il'(Z'Z)*BZlK-L.A-II'Z*EZ[KcL.S'IIF
for I=) astep ! until Nl de
begin
Gi=(Y(II-BS(41)/(BS(31-XII1);3
tor K=1 atep | untii- 2 do

begln

G2LKI=CYII1~BSI4)+(B6(K, 21350 11) #SIN(BS (51+B6(K,51)) /CBSI31-X{11+(BEIK,11-BSC11)
*COS(BS(S1+B61K,31)) 4
Tt ((B5(SI+B6IKs3I+BEIK, 41-ARCTANCGZ(KI))8(~140)1K>040 A
B5(31-X{11+(B6IK,11=85(1]1)*COSCB5[51+861K,s31)>0.0)
YV (BSI31-X{IT+(BS(K,11~BSI1])*COS(5[S1+B6IK,339<0.0 A
(YII1-BS5(41+(B6IKa11-B5L1))*SIN(BSISI+BSIK,31))8(=1.0)1K<0.0) than
hegln »
PHLII=BS K, 31+BS 1K, 4] 5
SOUII=BS111B61K,31+B6 Ky 11%B6(Kak1 5

*nd elas
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begin,
1t (B5051+BS[K,31-ARCTANCS2IK1))*{(=140)1K)>0.0 A
BS[S)-X(I]*(BG[K-iJ-BS(11)lCDS(BSISI+56[K.Bl)>0-O then

dbegln
PHII1=-85(5)+ARCTANCG2(K1)3
SDII)=85011*B6IK,31+B6IK, 11s(PHITI=BE[K,31)s
end;
endj
end;
1t (B5051+BS(1,312ARCTANCGL) A (BS[SI+B6[2,31)SARCTANCG1) ) A
B5031-XIIJ+(B6(K,y11=B501]))*COSCBSISI+BE(Ky3])>0.0¢thnen

begtin

PHIII=~BS[51+ARCTANCG): SDIII=BSI11#PHII]:
¥nd}
end;
tor I=1 step I unt!l NI do

begln »

SU1i=SDII1-SDLI~113
It ABS(S(I1)>0.001 then

begln

SPACEC43)+ PRINT('EL*)s PRINT(4.3,EL5)3 PRINTC(*M*); SPACE(10)3 PRINT(*BLOCK®*)3 PRINT(2,1):

CRLF(2)3 SPACEC1S)3 PRINTC'P*)5 SPACE(L): PRINT('URT)S SPACE(1); PRINT(*Q");

SPACEC1233  PRINTC'(X3LP,A)*)s SPACE(14): PRINT('(X?RQ,A)'ii SPACEC(14)3  PRINT(* (X5LPsB)* )
SPACECIN)® PRINT(®(XiRQ,8)')>35 CRLF(1): N=i3
L3t tr EL3-EL2[N]>0.0 then

‘-hegln

=N«13 go te L33



— 89 —

and else
beglin
for M=l

begin

step 1 untlt 2 do

for R=1 wtep 1 until 2 do

VIMyRISCULM,R,NI

begln
tor

begin

tor K=1 atep 1 untit 2 4o

P=1 step 1 until 10 4o

C1=ViMs11-AlKs1,P13

C2=WIMy21=A[K,2,P15
RAD(CL,C2,TAY: DEG(TA,DE,MI,SEs AD2(K,M,PI=DE:
AM2 (KoM P1=MIs AS2(KsMyPI=SEs
snd;
and;
end;

end}

for P=1 atep

1 unttl 10 40
vegin

SPACE(168)s PRINT(2,P);
for M=1 step ! untlfl 2 do

vegin

tor K=1 step 1 unt1y 2 ao

begln



— 69 —

SPACE(S): PRINT(3,AD2{K,M,P]1)3s PRINT(2,AM2[KsMyP1); PRINT(2,AS2 [(Ky,M,P 1)}
end;
endi  CRLF(1);
endi
CRLF(C1)s LEl=SQRT(<U[1,l!-U[2.!])'2f(U[1,2]-W(2.2])?2>=
SPACE(4SYs PRINT("(A,B)=*); SPACEC4) s PRINT(2.3,LE1)s CRLF(2);:
for J=0 step L until N2 ¢o
degln
PHX{J]:PH[1-:]#(PH[II-PH(!-:1)t(FLOAT(J))/(FLUAT(Nz));
1t J=0 then DD=D wlae
Ut JSN2 then DO=0.0 elae DD=(=1.0)#D;
tor K=1 step 1 unti1 2 4o
dsgin
te (PHITJI=B6IKy31)#(~1.0)1K<0-0 then
begin
TtJ)=BSE2]*(B$[K.ZI-BStaJ)'(l-o-CUS(PﬂlIJI-BGIK,!I))/(I.O-CUS(B6IK.MJ)):
tor L=1 step 1 until 2 4o
begln
for R=1 atep I unttl 2 40
FlL.R.Jl:BSER*é]-(BG(K.l1-(0-5'TIJ!-D)'(-1-0)?L)‘SlN<BS[51*PH1IJ)*1.57079553
’-(FLDAT(R)))#(BGtK.lI-BS[ll)-SIN(85(51*35fK.31*1.57079653'(FLDAT(R)))
~DD=COS(B5(51+PH1{J]+1.57079633=CFLOATC(R) ) 5
end}
end;
andi
vt PHITJISBG01,3) A PHICJI23602,3] tnen
dexin TIJI=B5(2]3
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tor L=l step 1 until 2 go

begin

for R=! step 1 anttl 2 do

F[L.R.JJ=BS[R+21-(BS[11-(0-5'T[JJ-D)'(-I-O)VL)'SIN(BS[51+PH1IJ1+1-57079653'(FLOAT(R)))

-DD'CUS(ES[S]*PHI(J]f}.S7079633-(FLDAT(R))):

end;

end;

C1=W12,1)=Wl1,1)35 C2=W(2.,21=-W({1,2]3 RAD(C1,C2,TA): AN3[11=TA3

Cl1=W{1,11=-W{2,115 C€2=W(1,21-W(2,2); RAD(C1,C2,TA): AN3[2]=TA;
for L=1 step | unt!l 2 do
begln  for M=1 step [ unttl 2 4o

begta Cl=F{L, 1, JI-WIMy 113 C2=F(L, 25 J1-WIM,21% RAD(C1, C2, TA)3

AN4IL, M, JI=TA: ANS=ANGIL, M, J1-AN3[MI: DEG(ANS, DE, MI, SE);
ADSILy M»JI=DEs AMS(L, M, JI=MI3 ASS5{Ls My JI=SE;

LE2(L, M, JI=SQRT((FIL, 1, J1-W(M, L1Xt2+4(F(L, 2, JI-U(M,2))12);

end;
end;

and;

for L=: wtep 1 untll 2 do
begin 1f L=1 then .

begln SPACE(S53)iPRINT(*UPSTREAMFACE®); CRLF(1):

SPACE(7)3 PRINT('J"); SPACE(13); PRINTC'X*); SPAQE(15):

PRINTC*Y*)i SPACEC13)s PRINTC*CA»85A,UJ)%)s SPACECI2):
PRINTC*(By A8, UJ)*)s SPACECIQ): PRINT(*{A,UJ)*)s SPACE(S);
PRINTC(*(8,Ud)*); CRLF(1):

‘end elme

begin SPACE(S53)3 PRINT(* BOUNSTREAMFACE®): CRLF(1)3
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SPACE(7)5 PRINT(*J*)3 SPACECI3)s PRINTC*X*): SPACE(15) 3
PRINTCY®)s SPACE(C13): PRINTC*(A,B3A, DJY*)s SPACE(12);

PRINTC*(By A3 By DJ)*)# SPACEC10)% PRINT(® (A, DJ)*)s SPACE(S);
PRINT(*(B, DJ)*s CRLF(1): '
sndsj ’
tor J=0 step ! untit: N2 do
begtn  SPACE(H): PRINT(2, J)3 SPACE(E): PRINT(S+3, FIL,1,J1)¢
SPACE(6); PRINT(3.3y FILs2,J3)5 SPACECS)S PRINT(3) ADSCL, 1, J1)3
PRINT(2, AMSIL, 1, J1)$PRINT(2, ASSIL, 1, J1): SPACE(S):
PRINT(3, ADS[L,2, J1)5 PRINT(2, AMS(L,2,d1);
PRINT(2, ASS5{Ls2+J)); SPACE(6)i PRINT(2-3, LE2IL,1, J1)3
SPACEC6) 5 PRINT(2.3, LEZIL,2,d1)5 CRLF(1);
end3 CRLF(1):3
endi SIMI1=0.05 NS=FIXCFLOAT(N2)/2.0)5
torJ=0 step 1 untld NS=1 do
SUCII=SIITI# (T (4144200 T[J+ 41147 (J+J#21)wS (11 /(3. 0nFLOAT (N2} ) 3
U ELS-EL6=0.0 then U=0-0 siwe
V=0.5+(S1111+52011)#CELS-ELE) 5 SPACEC32): PRINT(*V=")5 PRINT(4.4, V): PRINTC*CUM'):
SPACE(10)3 PRINTC(®S=*)3 PRINT(4.4, S1{I1): PRINT(*S@M*); CRLF(1)% NE=35-24N2$
for Ji=1 atep | uatll N6 do CRLF (1)
S2011=S1011;
end;
end; .

EL6=ELSs ELSSELS+Y:



— 3L —

endj

te ELSSELY

then go

to Li

™

™
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vegln

comment Calwulatlon for the Coordinetes of Form- on taymetric three Centered Arch Dams2.
HiHelght of Lite.
DiDtstance from surface o calculated pofntss
NltNumber of Bloika (<40). .
N2:Number of Polmts on Forms (<16).
N3tNumber of Cleses of Formulers for Shapes (<10).
AlKysRyR)2Coordlnetens of triangular Polnts.
SQ(J]:Cora lengthes along the ac¢h center 11ne on ecrest arch from Crown to Jolntse
BlIL,MsN):Shapes ot Crowne
B2(KsLoMyNl tShapes of Abutmenta
ELIINI:EL tor Shapessi
tnteger I,J9KoLoMyNyPyQ,ReNI,N2,NI,NU,N5,DE,MI,SES
renl H,D,BS,Z.LE!,DD.V,CI.CZ.TA;Gi.ELS,CJ.Ck.ELhyANS,ELS'EL5:

Integer array ADI{332]1,AMI(232),AS2(1:21,A021(032,10:2,0310),AM2(0:2,:522,1810),A52(1:22,132,12101,

AD5[332,1:2,0216) ,AM50(132,122,0316),A55(1:2,132,02161]53
t

srrny A[132,1:2,1310),SC10:40),B1(1355,1:25,1210),B2103:2,1%4,125,1210),EL110210),THI0:401,
X(03401,Y00:400,B401:2,1:21,B511:5),B6(1:2,1:4),PR{0:40),50(0:403,S(1240),PHLIOt16],
TI0316),Fl112,122,02161-AN3(1221,ANGI122,152+0220)4LER(122,132,0316],S51012401,
5201:401,62{1:21,PHA{1:2],WI1:2,132]% '
procedure READIICAI,A2,MAID:
vrlue Al,A25
Tnteger Al,A23 Lrray MALG

begimn



vi

Tnteger I3
for I=ALl step 1 untll A2 do
READC(MALIL{I1) s
end;
procedure READIICAL,A20A3,AUsA5,A6,MA3)
value A1,A2,A3,A4)A5,AGs ‘ '
tnteger Al.AZ,AJ.AU.AS.AG} array MA3:
beglin
fnteger [,J,L3
tor IQAI atep ! untll A2 ao
tor JSAZ step 1 until A4 do
tor L=ASetap 1 until 46 do
READ(MA3IL,d,L));

end;

procedurs READIUCAL JA25A3 yAU,AS JAG4A7 JAB JMAL) S

velue A1,A2,A3,A4L,A5,A6,A7,A83
Integer AL,A2,A3,A4,A5,A8,A7,A8;
array MA4;
begin
Integer I,J,L,M;5
tor I=A1 step 1 unttl A2 4o
for J=AJ step | unt!l: A4 do

for L=AS stap 1 until A6 do
e
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tor M=A7 step | unttii A8 do
READCMASLI,JoL M1 )3

end;

procedure RAD(C1,C2,TA)S
value C1,C2¢
real C1,C2,TAs
degin

1t Ci=0.0 then TAS1.57079633%FLOAT(SIGN(C2)) atre

T€ C120.0 then TASARCTANCC2/C1) elas TA=ZARCTAN(C2/C1)+3. 14159265 FLOAT(SIGN(C2)) s

ende;
procedure DEG(TA,DE,MI,SE);
valne TAS
Integor DE,MILSE; resi TA;

begln It ABSCTAI>3.14159265 then TA=TA=6.283185302FLOAT(SIGNCTA) )

DE=FIX(TA*57.29577957);
MI=FIX(ABST(TA‘57-29577§57)-FLOAT(DE))-60-0)3
SE=FIX(((ABS<(TA!57.29577957)~FLDAT(DE))=60-0)-FLOAT(MI))'60-0)!
ent;
READ(H.NI,NZ.D.NJ'ELS;ELN): READI3C1+2+142514104A05 READIL1(Q,N1,SC);:
READI3(1+5y145,1,N3,B1)3 ﬁEADI“(i.Z.1.#.1,5,:.N3.82):
tor M=0 atep 5 untll S do
begin
tor PS14M stap 1 untid 5¢M do
begin '

for Q=1 step 1 until 10 4o

READI1(O,N3,EL1):



begln

Cl=A(2,1,Q1=-A(1,1,P)% C22A[2,2,Q]-A(1,2,P1RADCCL,C2,TA):

DEG(TA,DE,MI,SE}$ ADI[1J=DEs AMI[11=MIs ASI1{1)=SE: C3=(=1.0)%C1} C4=(=~1.0)%C23
RAD(C3,Cl4,TA)S DEGC(TA,DE,MI,SE); AD1[2]=DE; AMI(2)=MI: ASL(2)=SE;

SPACE(15)% PRINTC*(X5L")s PRINT(Z;P)S PRINT(*pR*)% PRINT(2,Q@)3 PRINTC*)*);
SPACEC4)s PRINT(3,AD1[11): PRiNT(Z.AMi[lI)t éRINT(E.ASl[l]); SPACE(10)3

PRINT(*(X3R'>s PRINT(2,8)% PRINT(‘,L")3 PRINTC2,P)i PRINT(*)'); SPACE(L);

PRINT(3,ADL1(21)3 PRINT(2,AM1{2]1)5 PRINT(2,AS1[21): CRLF(1)s
endj CRLF(1):

end3 CRLF(5)s

ends

Z=EL1IN31-EL1 (015 )
B3=B101s 1o NI} (2t u)4B111,2,N3)#(2t3)+B1(1,3,N3)%(212)+B1l1,4,N3]%2+81C1,5,N51;

i
- tor K=1.step 1 until 2 do
=z

-
vegln

BUlKy112B2{Ks191oN3) (2t UI*B2IK,1,2,N3]0C213)+B2CKo1+3sNITn{212)+B2(Ky1,4sN3I*2+B2(Ks1+5sN3] 5

BOEKy21=B21Ke3s 14 NI # (21 UI+B2IKy 39 2)N3) # (2t 3)+B2(Ky 393 yN33nCZt2)+B2 (K, 3,4,N3)%Z4B2LK,345,MN313
endj

for 1=0 step 1. untii- NI do
begln
tar K=1 stap 1 untti- 2 do
begln
14 (SCIII-B3#B4(K,21)#((~1.0)1K)<0+0 then
begin
TH!I!=Bu(K.2]*(SC[Il-BS;BQIK.zl)/Bh(K.x]i
X[Il:BJ'(l-O—CDSth(K;ZJ)>;Bu[K01!!(CDS(Bu(K.21)-COS(THKI]));
YIII=BIsSINCBUIK,21)+BLIK, 2D o (SINCTHII))-SIN(BL(K,2))) 5
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end}

and3

11. SCI1583»B4(1,2)ASCII]ZBIwBL(2,2] then
begln
TH{I1=SCCI1/B3s  X{I1)=B33(1.0-COSCTHIII))% Y(I)=B3=SINCTHII)):
ends . ' »
andj}
ELS=EL3: ELS=EL3:
for I=1 step ! unttl Nl do
S2(11=0-03
Lis I=13
L2: 1t ELS-EL1{I]>0.0 then
begin
I=1+15 20 to L23
end;
2=ELS-EL1[0]¢
for L=1 step 1 untll 5 do -
BSILI=B1(L,3,11eC2ty)+81(L,2,1)8C2t3)+B1IL,3, 0C2r2)+B1(L,4,11nZ+B1(Ls5,[)3
tor K=} -s.p‘1 wntil 2 do
for L=! step 1 antll 4 do
hGSK.LJ=leK.L.1.11:(2:“)+52(K.L.2.I1'(ir3)+32(K.L.J.I]-(112>+52IKyL.u.Il'Z+BZIK.L,S.11;
for 1m0 step 1 until NI 4o '
begln

GI1=(YII)-B5041)/(BS{3I-X(11)s
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tor K=1 step 1 until 2 deo
begltn »
GZ(K):(Y[IlmBS[kl+(BS(K.1]—BS!l!S'SIN(55(5)+B6[K.3]))/(BS[}
-XII]*(BG(K.l]-BS[l1)'COS(BSESJ+B6IK.31));
it ((BS(S]+B&[K.5)+BG[K;h!-ARCTAN(GZ[K]))t(~1-0)1K>0-0'A
ES[S]-X!IJ*(B6IK.1]-55(11)'COS(BSi5]*86IK;31)>0.0)
V (B5[31-XII1+(BSIK,1)~B5011)#C0S(B5[5)+BS6(K,319<0.0 A
(YLI1=B5(4)+(B6(K,11=B5{1))eSIN(BS{S5)+BS(K,3]1)3e(~3.0)1K<0.0) then
begln
PHII1=B6[K,31+BS&(Ksti)s
SDII)=B5011+361Ks3)+BSIKe1T*BE IKsb1s
e etae
begln
11 (B5(51+4B6 [Ky31-ARCTANCE2(K1))#((~1.0)1K)>0.0 A
B5(31-X[IT+(BSIKy1I=B5S(1))*COS(B5[5)+B6(K,31)>0.0 then
begtn ’ '
PH{I1=-85[51+ARCTAN(G2IK) )}
SOUJI=BSL1IeB6(K,3)+BSIK, 11 e (PHITI~BE{K,31)3
.na:. '
end;
end;
¢ (BS(51+B6(1,312ARCTANCGIIABS{51+BS[2,3)SARCTANC(GL) ) A
BS(3)-X(I]*(BGEK.II-BS[]J)'CUS(éS[Sl*BSIK-31)>0-0 then
begtn
PH[I]:—BS[S]*ARCTAN(G!);
SD{II=B5{1)=PHII3

end}
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endj
for I=1 step § untii- NI do
begln '
STId:SD[IJ-SDFI-J]l
1t ABS(S({1))Z6.0 then
begin
SPACE(40)3 PRINT(C'EL*)s PRINTC4«3,EL5)$ PRINT(*M*)3 SPACE(10)5 PRINT(*BLOCK®);
PRINT(2,1)3 CRLF(2)3
SPACEC15)% PRINT(*P*)i SPACEC1): PRINT(*OR'); SPACEC1)3 PRINT('Q'):. SPACE(10):
PRINT(‘(X;LP.A)'); SPACEC14)3 PRINT(*(X:RA,A)*)3 SPACECI&Y; PRINT(*(XiLP.B)*)s
SPACEC14)3 PRINTC*(X$RQ,B)°)s CRLF(1):
PHA11=0.25% (3. 0*PHII-11+PHIII);
PHA[21=0.25¢(PHII-11+3.0*PH{I));
tor M=1 step 1 until: 2 do
begln

for K=1 etep I unt11 2 do

pegtm
1t (PHAIMI=BSIKs3))#(=1.0)tK<0u0 then
begln
U(M,l]=B5[3)-BG(K.1)'CUS(BS(S)*PHA[M])+(BG[K;1l-BS(ll)'CPS(BSISJOBGSK.SJ)I
UIM.23=BSIQI+BGEK.l)'SIN(BS[Sl+PHA[M){-;BGIK.1]-55[11)uSIN(BS(5]*BG[K.3!)l
endj
end;

Yo PHA(MIZBSI2,31APHA[MISBGLL 3] then



begin

u[M.l]=B§(3]-BS[1)'CUS(PHA[M]&BS(5])i.
WiMe2)=BS{4)+35(11«SIN(BSI5I+PHAIMI)
end;
for K=1 step 1 until 2 de
begin
for P=i step I unt1110 do
begin
C1=WIMy1]1-A1Ks1,P) s C2=WiMy21~AlKs24P)5 . RAD(C1,C2,TA)S

DEG(TA,DEs)#M1,SE): AD2(K,M,P)=DEs AN (K, M,PJisMI; AS2{K,MyP)=SE;

end;
end;
ends tor P=1 step ] unti] §0 do

begln

— 08 —

SPACE(16)3 PRINT(2, P)i for M=] step 1 unt!il 2 do
. begtm »
for K=2% step I until 2 do
begln
SPACE(S)+ PRINT(3s AD2(KsMsP1)i PRINT(2,AM2IK,MsP))3 PRINT(2,AS2(K,M,P});
and}
end3 CRLF(1)3
end;
CRLF(1)s LEI=SQRTCC(W{1,11=-W(2,110t2+(W0 1,2)=W(2,2)012)5
SPACEC10)3 PRINT(’AX=")3 PRINT(3.3,W{l,11); SPACESG); PRINTC*AY=*)3 PRINT(3.3,W{1,21)3
SPACE(S)s PRINT(*BX=") PRINT(3«3,W(2,1))% SPACE(S)3 PRINT('BY=')i PRINT(3.3,W(2,21)s
SPACE(S) 3 PRINT('kA,B):')I PRINT(2.3,LE1)3# CRLF(2);

for J=D atep’l unttl N2 do
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begln
PHI[JI=PHII~11+CPH {1)=PH{I=1])sFLOAT(J)/(FLOATCN2) )3
1¢ J=0 then DD=D else
beglin
Tt J< N2 then DD=0.0 else DD=(-1.0)»D3
end;
tor K=1 atep 1 unttl 2 do
begtin
TE(PHL(J1~BS(K,31)2(=-1.0)tK<0<0 then
begln
TLJI=BS(21+(B6(K,21-B5{2) )% (e 0=COS(PHLIIJI=BEIK,31))/(10=COS(BSIK,42))3
for L=} atep 1 unttl 2 do
bazfin
for R=] atep 1 until 2 do
FILsRoJI=BS(R+21-(BEIKy1)=C0.52T(JI=D)2(~1.0)1L)»SIN(BS5]+PHI [J}+1.57079633
-(FLOAT(R)))*(BG(K»ll-BS[l])‘SIN(BSISJ*BGIK-J)+l-57079635'(FLOAT(R)))
-DD*COS(BS[SI+PH1(J)+1.57079633«(FLOAT(RI))
end;
ands:
end 3§
11 PHILJISBGL1,3)APHI(JIZBG(2,3) then

tegln

TLJI=BS(21%

tor L=1 step | untll 2 do
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hegin '
tor R=1 atep 1 untll 2 do
FILyRyJI=BS[R+2 J=(BSI11~(0e59TIJI=D)» (=120 tL)SIN(BS (5)+PHI(JI+1.57079633
*(FLOAT(R)))~DD*COS(B5(5)+PHL (J1+1.57079633aCFLOAT(R) ) );
end;
end;
Cl=W{2,11-V11,13: €2=W(2,2)~W(1,2)5 RAD(Cl, C2, TA): AN3[1)=TA:
C1=W(1, 11-Wl2, 115 C2:=W(1,21-W(2,21; RAD(CL, C2, TA)}: AN3(2)=TAs
for List step ! untll 2 4o
begin
for MEL astep 1 untit 2 do
begin
Cl= Fily 1, JI=WIMy 115 C2®F(L, 2, S1=W(M,2]3 RADCCI, C2, TA):
ANYIL, M, J)=TA: ANS=AN4IL, M, JI-AN3{MI; DEG(ANS, DE, MI, SE):
ADSIL,MsJI=DES  AMSIL,MsJI=MIs  ASS(L, My JI=SEs
LE2(L, My JISSQRTC(FIL,1,J1=MIM,11)124(F(L, 2, JI=WIM, 21)12);
end;
end;
end;
for L=1 atep 1 untll 2 4o
begln
1t L=l then
begln
SPACE(53)s PRINT('UPSTREAMFACE'): CRLFC1)s SPACEC7)8 PRINTC*J*)s SPACE(13)3
PRINTC(*X*): SPACE(:15): ?RINT(‘Y‘)! SPACEC13)5 PRINTC*(A,Bi A,UJ)*)3 SPACE(12)}
PRINT(*(B, A!B.UB)'); SPACEC10)s PRINTC*CA,UJ) )3 SPACE(S):

PRINTC*(B,UJ)*)s CRLF(1);



end elae
beglin
SPACE(53)3 PRINT(‘DDUNSTRE}MFACE')! CRLF(1)% SPACE(7)% PRINT('J')s SPACE(13):
PRIN?(‘X')S SPACE(lS)l. PRI&T(‘Y')S SPACE(13)3 PRINT(C*(ApB3A,DJ)* )3 SPACE(12);3
PRINTC*(ByA3BsDJI*) s SPACE(10)3 PRINT('(A.DJ)‘)! SPACE(8)3 PRINT(“(84DJ)*); CRLFC1):
enes
for J=0 atep | ;ntli‘Nz to
begin
SPACEC4) s PRINT(2, J)i SPACECS): PRINT( 343, F[L;‘l' JI1)3 SPACECS)+ PRINTC(3.3, File2y JI1)4
- SPACEC(6): PRINT(3, ADS(L,1,J1)s PRINT(2, AMS(L, t, J1)3 PRINTC(2, ASS5(L, 1y J))3
SPACE(6): PRINT(3, ADSIL, é. JI1)s PRINT(2, AMSIL, 2, J1): PRINT(2, ASS{L, 2, J1)3
SPACE(S) s PRINT(Z-S.FLEZIL' L J1)3 SPACE(S); PRINT(2.3, LE2({L,2,J1)% GRLFC1);
end; ‘
CRLF(i);
end}
S1(I1)=0.03 N4=FIXCFLOAT(N2)/2.0)-13
tor J=0 step 1 untll N4 ;ol
SllI]=Sl(I]+(T[J+Ji*q.0'TiJ+J+11+T[J*J¢2))'SIII/(S-O'FLUAT(NZ))!
11 ELSSELG then V=0.0 olae
V=O-5~(SX(I)+SZ[Ii)tiEL5-EL6)i SPACE(32); PRINT('V::)} PRINT(4eky V)5 PRINTC'CUM®) 3
SPACEC10)s PRINT(*S=*): PRINTCh4e4, SI[I))% PRYINT(*SQM*)3 CRLF(1): N5=35-2wn2;
for J=1 atep l‘u;tll N5 40 CRLF(1):
S2(I1=s11I1s
ehes )
T4 ABS(SIT1)<6.0AABS(S(11)>04001" then
hegln

SPACE(40)3 PRINTC*EL®)s PRINT(4.3, ELS)3 PRINTC*M')3 SPACE(10)3PRINTC*BLOCK® )3 PRINT(2, I)4.CRLF(2)3



¥8 —

SPACEC15)3 PRINTC*P*)s SPACE(1): PRINTC*OR*): SPACE(1): PRINT(*Q')3SPACE(10): PRINTC CXSLPA)* )5

SPACE(1433 PRINT('(X3RQ,A)*)3 CRLF(1)3 PHA[11=0-3'(PH[I-41+PH[Z]):

for K=} nt-p‘l unttl 2 a0
begln
tt (PHA[1)-BS K, 31)#((~140)1K)}<040 then
beglin
i1, 11=B5(31-B&IK, il'CDS(BS(S]+PHA[1])+(é6(K,Iﬁ-BStII)tCDS(SS[SlfBGIK'Sl);
Wil, 21=BS[4)+BS(K, 11#SIN(BS(SI+PHATL1)=-(BEIK,1)=BS(1})*SIN(B5{5)+BS(K,3));
end ;i
end;
1t PHAL11ZB6(2, 3)APHA{1)SB6[1, 3] then
begln
VI, 1)0=B5(3)-B5011+COS(PHALL1)+B5(51);
U(l}21=BS(b)*BSIll'SIﬁ(BS(S!+PHA[1])F
end;
toe K=1 step LI until 2 do
segin
for P1 step 1 untll 10 do
begln )
Cl=Wil, 11-AlK, 1, PJ; Cé:V[l, 21-A(K, 2, P)i RADCC1, C2, TAY:
DEGCTA, DEy MI,» SE)$ AD2(Ks 1, P)=DEs AM2[K, t, PI=MI; AS2K, 1s PISSE:
end 3 )
end
tor P=] stap 1 untll 10 do

beglin



SPACEC16)3 PRINT(2,P)3
tor K=1 step 1 unttl 2 4go

begin

SPACF(G); PRINT(Jf AD2[K, 1, P1)4 PRINT(2, AM2(K, 1, PIY¥: PRINT(2, AS2(K, 1, P1);

endj CRLF(1);. .
ends
CRLF(1)3 SPACE(30)s PRINT(*AX="); PRINT(3+3,W(1,11)3 SPACE(S)3s PRINT(*AY=')j PRINT(3.3,W(1,21)3 CRLF(2)
for J=0 step ! until N2 do .

begln

PHl(JI:PHII-Jl*(PHIII-PHrI-JJ)-(FLUAT(J>)/(FLDAT(N2)>s
It J=0 then DD=D elus

begln

Tt J<NZ tnen DD=0e0 else DD=(=1.0) %D}
endj
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for K=1 step 1 until 2 da

begin

b1 (PHILJI-BS[Ky3))#(~1.001K<0.0 then
begin

T(JJ=B5[21*(BG!K.ZJ-BSIZI)'(XHO-COS(PﬂitJl-BSlK.Sl))/(I-O-CDS(BSEK.QI))!

for L=1 step I untli 2 do

begln
tor R=1 step 1 untid: 2 do

FlL.R,J]=BStR*2]-(BG[K-l]-(O;S‘T[JJ-DJ'(-l-O)YL)'SIN(SS(SI*FHIiJ]+1o570795$3

'(FLOAT(R)))+(BG[Ky1)-55[11)'SIN(35E51¢86(K.5);I.57079633'(FLOAT(R)))

~DD*COS(B5S(SI+PH1[JI+1.570796335 FLOATCR) )¢
end}

end §
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end;
1t PHICJISBE(1,3] A PH[[J]:BS[2.3I then
begln '

T{JI=BS (213

tor L=1 stup 1 untll 2 4o

beglin

for R=1 step 1 untid 2 do

FILyRyJI=B5(R+21-(B5[13=0. 55T {J}=D)e(=1.0)tL)«SIN(BS[ 5] +PHI [J]1+1.57079633

*(FLOATC(R)))-DD*COS(B5 (51 +PH1 [JI+1.57079633s (FLOATCRI) ) S

end g
and;
for L=1 step 1 untlil 2 do

begln

CI=FIL,1,J]-WIl1,113 C2=F(L,2,J1-W(1,213 RAD(C1,C2,TA) ¢ DEGC(TAsDE)ML,SE) s

ADS(Ls1,J1=DE4 AMS[Ly1,J)=M1s ASS(Ls1,J1=SEs
LE2(L,1 4 JI=SART((FIL,1,J)-MI1,100124(F(Ly2,J1-UI1,2]1)12)3
end}
enéi
tor L=1 step 1 untfi 2 do
begin
1t L=1 then
begin
SPACE(S3)s .éRINT('UPSTREAMFACE')i CRLF(1)s SPACE(T7)3 PRINTC(*J*)s
PRINTCX*)3  SPACE(1S5)5 PRINTC*Y*)3 SPACE(C14)3 PRINTC' (X3A.UJ)*)3

SPACEC13);3 "

SPACE(11)3
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sau*)s

endj

PRINT(*(A,UJ*) 3 CRLF (1)
end else ’
begln
SPACE(53)3: PRINT(*DOWNSTREAMFACE®); CRLF(X)[ SPACE(7)3 PRINT('J*)s SPACE(13)s
PRINTC*X*)s SPACE(1S): PRINTC*Y*)s SPACEC14)3 PRINTC*C(X3AsDJ)*)3 SPACE(11)3
PRINTC*(A,DJ)*)s CRLF (1)
end 3
for JR0 step ! untll N2 4o
begln
SPACE(4); PRINT(2,J)3 SPACE(S); PRINT(3e3,F (L, 1,41)3 SPACE(6); PRINT(3«3,FIL,2,J1)3
SPACE(6)3 PRINT(35AD5(Ly1,41)4 PRINT(2,AMS{Ls14J))s PRINT(2,ASS(L,1,J1)3 SPACE(6);
PRINT(2+3,LE2(L,1,J1)} CRLF (13
end} '
CRLF(1)3
ond3
SIi(I1=0.03 NG=FIX(FLOAT(N2)/2.0)-13
tor J=0 step 1 unt{l N§ do
Sl[IJ:SI(IJ*(T(J*J]*M-O‘T[J*J*II*T!J*J*Zl)'S[I]/(S-O'FLDAT(NZ))J
!t EL5SELG then V=0.0 else
V=O-5-(Sl[ll#SZIIl)-(ELS-ELG)I
SPACE(32)3 PRINTC*V='); PRINT(4alyV) ¢ PRINTCCUM*); SPACEC10)+5 PRINT(*S='); PRINTC444951 (1103 PRINT(®

CRLFC1)3 NS=35~2#N23
for J=1 step 1' wnti) N5 4o

CRLF(1)3 S2[I1=s1(11s
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endy

ELG=ELS3: ELS=ELS+H3
1t ELSSELY then go to L1
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begin comment CALCULAFION for tne c€oordinnfes of forms on Xaymetrle

vsrilbh radive wrch dam 3
H 2 Hetgnt ot Lift
D:Dlltl;c- form surfree to calculhted polnta
Ni:Number of Blocks (<40)
N2:Number of polnts on forma(<l§)
NI:Number of clasaes of formulas tor shapes(<lO)
N4tNmuber of classes of standard polnts (<i0)
TtIndlettton to varfable thlckness
RMzIndtcutlon to variation of vadina
A{KyReP1s Cooraina fes of trlangular polnts
SC(Il2 Cord length along the areh conter lfne on erest wrch form the crown to Jolnts
BL1IL,M,N)2Shapes ot crown
B2(KyLsMyNI2 Shapes of abutment
ClIsKsReN)zCoordinutes of standard Polints
ELIINIZEL. for annpes
EL2{NI:EL for stunderd polntas

Integer I, Jy Ky Le My Ny P, Q'FR. N1, N24 N3s N4, NS, N6, DE, MI, SE3

retl RM, H, D, T, 2, LE!, DO, V, B3, €1, c2, C3, c4, TA, EL3, EL4, ELS, EL6, ANS5, Pi, P2, Ki, P3, Pu,

K2, K3, K4y R1s

fateger arrey AD1(1:2], Ami{122), AS1[1:2}, AD2(1:2, 1:2, 12101,
AM2(%:2, t:2, 12101, AS2f12, 1:2, 1:10), ADS(1:2, 1:2, 0:161,
AMSL122, 1:2, 0:16), ASSI[1:2, 1:2, 0t16);

sreay Al132, 132, 13103, SCLO:40), Bil1:5, 135, 1:101, B2l132, 113, 135, 12107,
Cl1:40,122, 122, 02101, EL1l0%10}, EL2l0O%10), THE(0:40), X[0140],
Yl0:401, Buli:2, 1221, B5(1:5), BSLe2, 11371, PH(O:40], SDI0:401},
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Sf1:401, TH(O316), Fl112, 1:2, 0:15], AN3(1:2),
AN4T1:2, 132, D:ZO): LE2({1:2, 122, 0:16), S1{13:401, S2[13401, U[liz.'1=2];
procedure READI1(A1,A2,MA1}} ’
value Al,A27 tnteger Al,A23 xreay MALS
beglin fnteger I3
for I=Al step ! until A2 do
READ(MAL[ID):
ends;
procedure READISCAL2A29A30ALIASHAGSMAS)
viilue Al,A2,A3,A4A5,A6:
Fnteger AL,A2,A3,AlU,A5,A63
wrroy MA3S
begln Integer I,J,K: tor I=A1 step 1 untll A2 do
tor J=A3 step | Fntll Al 4o
tor K=AS wtep 1 until A6 do
READCMAS{LJ,K1) G
end;
procedurs READI4CAL, A2, AS..AH- AS, ASy, A7, AB, MAL)I
value Al, A2, A3, Al, A5, A6, A7, AB; Integer Al, A2, A3, AL, AS, AS, A7, A8}
srray MALS
begln Integer Iy Jy Ko L3 for I=ALl step 1 until A2 do
tor J=A3 atep 1 unttl A4 do for K=AS5 atep | until A6 de
tor L=A7 step } until A8 4o READ(MA4LI, J'.K. Lids
andsj )
procacurs DEG(TA, DE, MI, SEJ;
valus TA? Integer DE, MILSE: real TA:

begln
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11 ABS(TA)>3.14159265 than TA=TA=6.28318530eFLOAT(SIGNCTAY)
DE=FIX(TA#57.29577957)3
MI=FIXCABSC(TA®57.29577957)~FLOATC(DE))%60+0)3
SE=FIX(((ABSk(TA-57-29577957)-FLBAT(DE))'60-0)-FLDAT(MI))'60-0);
and;
procedure RAD(CI.CZ.TA):
velue C1,C23 renl CL1,C2,TAS
begln
1f C1=0.0 then TA=1.570796339FLGAT(SIGN(C2)) elae
1¢ C1>0.0 tben TAZARCTAN(C2/C1). slse
TA=ARCTAN(C2/C!)+3-1ux59265~FLOAT(SXGN(c2)):
end; .
procedurs PROIC(RA,RMsP1,S1,K1)3
velue RALRMyP1,S15 real RALRM,P1,K13 fntager Si;
begln Integar Qi ¥X1=0.03
tor Q=0 atep 1 unt!l S1 4o
K1=K1+((COS(2.0%FLOAT(QI*P1/6420) )t {RM)+440%CCOS{C2.0FLOATCQ)
+1-0)3P1/6440)) 1 (RMI+(COS(2.0+FLOATCQ+1)P1/64.0))t(RM) I *RA®P1/192.03
ondj -
procedure PRO2(RAs» RMs P1» P2, S1, K1):
ﬁtlu- RA, RM, Pl, P2, S15 tnteger S13 real RA, RM, Pl, P2, K13
begln Integer Q7 K1=040% for Q=0 step | until S1 do
KI=Ki+((SIN(P2+2.QeFLOAT(Q)*P1/64.0))*(COS{2.05FLOATCQA) *P L /640

IIPCRMI* L O*CSIN(P2+(2.02FLOAT(Q)+1a0)*P1/64.0))*(COSCC2.09FLAAT(Q)+1.0)P1/

64s0))t(RMI+(SINCP2+2. 03FLUAT(Q+1)#P1/6440)) #(COS(2.08FLOAT(Q+1)*P1/64.0)) 1 (RM))sRA¥P1/192.0;

endi

procedurs PROZCRA, RMs P11y P2, S1s K1)i
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value RA, RM, P1, P2, S{i Integer Si{3 real RA, RM, Pl, P2, Kl
begln Integer Q7 K1=0403 for Q=0 atep 1 unttl) S1 do
K1=K1+((COS(P2+2.0¢FLOAT(Q)*P1/64.0))#(COS(2.0+FLOAT(Q) »P1/64,0)) 1 (RM)+ 409 COSCP2+(2.0¢FLAATCQ)
+140)*P1/64s0))*(COS((2«O*FLOAT(@)+1.0)*P1/6440) )1 (RMI+(COS(P2+2.0xFLOAT(Q+1)*P1/8440))
'(CUS(Z-b'FLUAT(Q+l)'Plléu-o))r(RM))tRA'P1/192-0:
ends
READ(RM, H, N1, N2, D, N3, N4, T , EL3, EL4YS READI3C1, 2, 1, 2, i, 10, A)}
READI1(O, N1, SC)% .
READI1(O0, N3, EL1)3 READI3C1, 5, 1, 5y 1, N3y B1)i READIG(142,1,3, 1,5+1,N3,82)3
READI {1 €O NU,EL2)+ READIU(1,N1,3,241,2,1,Nb,C)}
for NQ etep 5 untll 5 do
beglin for P=1+4N step 1 until S+N do
begln for Q=1 step ] until 0 do
begln ClﬂA[Z.l,Q)—All,I.P):CZ:A[2.2.01-AI1.2.P)= RADC(CL,C24TAY
DEGCTA,DE,MI,SE); ADI[211=DEs AMIT1):=MIG ASL{1)i=SE; C3:=(-1.0)=Ci;
Cu=(=1.0)%C2i RAD(C3+Cl,TA) DEG(TA,DEMI,SE)3 ADI(2)=DE; AMI(2)=M[;
AS1(2):=SEs SPACEC15): PRINTC'(XiL®): PRINT(2,P); PRINT(‘,R*):
PRINT(2,Q)% PRINT(*)>*): SPACECH): PRINT(3,ADI(11)5 PRINT(2,AMI(1));:
PRINT(2,AS1{1]10% SPACEC!10)3 PRINTC'(XiR')5 PRINT(2,@): PRINTC*,L*):
PRINT(2,P)7 PRINT(')*): SPACEC4): PRINT(3,AD102)};
PRINT(2,AMI[2)23 PRINT(Z,AS1[2)J); CRLF(1): undZCRL?(1)§
ends CRLF(5);
end;
BI=BIIL, 1, N3 e (ELIINS)~ELILO1) t4+3104,2,N3)a¢ELLINI)I~ELSE0)) 13+
BI(1,3yNS)#CELLINII=EL1(01)12+B1{1,4,N3)*CELI(N3)=~EL1CO})*+BI[1,5,N3)3
forK=t step 1 until 2 do for Lzl step 1 untll 2 do

BUIK,L1=B21K,L+1,1, N3] #(EL1IN3)~EL100)) t4+B2K,L+1,2,N3) % (ELL (N3I~ELLL0)) 13+



B2IKsL+1s3sNIT#CELLINII=ELI[01) 12+B21K L+1,4, N3I»(ELI(N3IJ=EL110))+B2 (K oL+1,5,N333
P1=B4(1,2)% P2=Bu4{2,+2)% PRO2(1.0, RM,P1,0+0+31,K1) 5
PRO2(1+0,RMsP2,0.0,31,K2)5 PROJC1.0sRMyP1 900, 314K3)5PRO3CIL0O,RM,P2,040,51,K4)5
R1=B3/ (SQART((KI=K2) t2+(K3-KU)12)) 3

for I=0 step 1 untll Ni{ do
begin [¢ SCLITZ0.0 then K=1 else K=2 5 PImB4IK,2)5 J=13
L1z PROICRIs RMoPlyd=d,K10s 1t (K1-SCII})#(~1.0)tK>040 than
begln J=J+1; go to L1
end;
1t (Rl'RM'(SIN(FLDAT(J)'BQ(K.ZI/32.0))-(CUS(FLDAT(J)=BMEK.21/32-0))'(RM-1-0))‘(-1-0)'KSO-O fhon
PI=FLOATCJ) *BU{K,21/32.0 elue PI=FLOAT(J~1)*B4(K,2]/32405
L2: PROICRI,RMsPL,31,K1)%

Ut ABS((K1=-SCIII)/(R1#(COSCPL))TRM)I>0.00000000! tnen
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begin PI=P1=(K1~SCII})/(R1a(COSCP1))ITRM) 5 go to L23%
end else THE[I]=P{-(K1~SCII})/(R1=CCASCP1I)tRM);
P2=THE(I13 PRO2(R1s RMsP2,0.0,31,K2)¢ PRO3(R1, RM» P2, 0. O, 31, K3): XII]=K23 YtI1=K33ends
ELS=EL3s EL6=EL3:
ftor I=1 step 1 until N{ 40 S2(11=0.03:
L3s I=13
L4: 1e ELS-EL1{11>0.0 tuen
vpegin I=I+13 go to Liu;
end;
I=ELS-EL1(213
*tor L=] etep 1 untll S do
aS(L):al(L.l.ll-(Zrh)¢al(L,Z.Il'Sle>+EllL.3.1)-(2r2)¢BllL.u.I!-Z*Bi[L.S'IIS

tor K=1 step 1 until 2 4o for L =1 atep L untitl 3 do



56(K,L1=52!K.L.I.I!'(qu)*BZIK.L.Z.I}'(ZVS)*BZIK.L.S.I]t(Zla)+BatK.L.u.11‘Z*BZ(K.L.S.I!:
Pi=B&I1, 314 P2=B6(2, 3); PRO2(1.0, RM, Pi, 00,31, K1)

PRO2(i+0y RM» P2y 040,31s K2)i PRO3(1.0, RMs Pls QaQs31,K3)3

PRO3(1.0, RM, P2, 0.0,38,%4)3 R1=B5 (13/(SQRT ((K1~K2) 12+ (K3=-K&)12) )}

tor I=0 atep ! uwntil NI do

teglin 1¢ (X[I]-BS(J])'SIN(B$[51)*(Y[I1-85[&})'C05(BS[5]):0 «0 then

K=1 alwe K=23 P1=(=1.0)8B6(K, 3135 Ji=t3
LS+ 11 Jyz32 then PHIIIZBGIK, 3] alse
begln P23FLOAT(J)#BGIK, 31/32.05 PRO3(R1, RM, Pl, P2, J~1, Ki)s

T (KI*(X[II-Bstbl)-SIN(BSISI*PZ)+(Y(Il*BS[h])lChS(éS[5!+F2))‘(-1-0)7K<0-0 then

begin JEJ+13 go to L33
endi  PI=P2SFLOATCJ=1)/FLOAT(J)S Pu=P2sFLOAT(J+1)/FLBATCI):

PRO3C(R:y RM,PL, P3, J=2, K1); PRO3(R1, RM, PLsP2, J-1, K2):
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PRIS(Rls RMy Py Ply JoK3)3
L4 (K1*K3-2-0-K2+<X(I]-B5[3])'(SIN(BSlSl*PJ)*SIN(BSIEJ*FQ)-Z-O'SIN(Bé[5]»P2))¢
(Y[ll-BSlB])'(COS(BS[S]*P})*COS(BS[S!0Pb)-2-0'COS(ES(51+P2)))'(—1-O)VKEO-O
then P2RFLOAT(J)I*BGIK,31/32.0 slas
P2=FLOAT(J-1) 286 (K, 31/32.0;
Lé: Piz=(=-1.0)sP2; PROS(R&. RM, P1, P2, 31, K1); PRO2(RL, BM, P1, P2, 31, K233
KI=CKI+CXIT)I-3503) ) #SINCBSISI+P2)+( YL I)=B504] )= COSCBS(S] +P2))/
(Rl'(CDS(PZ))rRH*KZ-(X([!-BS[S))'CDS(BSIS]*PZ)*(Y[}!-BS[hl)
*SIN(BS(51+P2));
1t A3S(K3)>0.000000001 then
begln P2=P2+KI: o to L6;
engd;
PHIII=P2+K33

end;



PI=PHII)s PROI(R1, RM, P1, 31, Ki)s SDIII=K1s

end;

for I=1 step 1 untll N{ do
degtn SUI)=SDIII~SDILI=-a)3 £t ABS(SI11)>0.0001 thnen
begln SPACEC40)s PRINTC'EL*): PRINTC4e3, EL5)$ PRINTC*M*)3 SPACE(10)s PRINT(*BLOCK*);
PRINT(2, I); GRLF(2)3 SPACE(:5); PRINTC*P*)3 SPACE(I)}: PRINT(*QR');

SPACE(1)5 PRINT('Q');
SPACEC10): PRINTC'CXiLP,A)*); SPACE(C14)3 PRINT(*(X:RQ

»A)Y )i SPACEC14)+ PRINTC(*(X:LP,8)')}
SPACE(14)3 PRINTC*(X:RQ,B)*); CRLF(1)s N=i3

L7: ¢

-

EL5~EL2IN1>040 then
begln NXN+13 go te L7%

andi
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tor M=1 step I untltl 2 do

begln for R=1 step | until 2 do Wits RISCLI» My Ry N)3

for K=1 wtep 1 untidl 2 do

beglin for P=i wtep I untt] 10 do

begln CI=WIMy 11~-AlKs 1, P); C2=U(M, 2)~AlK, 2, P1;

DEG(TA, DE, MI, SE}; AD2(K, M, P)=DE: AM2LK,

and;

RAD(CL, C2, TA):

M» PI=MI: AS2(K, M, PI=SE;

end}
end}

tor P=1 step 1 untfl 10 4o

begin SPACEC16): PRINT(2, P);
for M=! atep 1 untfs 2 ao

begln ror K=1 step I until 2 d¢o

begln SPACE(S): PRINT(3, AD2{K, M, P1)s PRINT(2, AM2IK, My P1)3  PRINT(2, AS2IK, M, Pl):
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end §
ends CALF(1);
end3 CRLF(1)3
LE1=SQRTC(WI1, 1)=Wl2, 11)t2+(W(t, 21-WIl2, 21)t2)5 SPACEC4S);
PRINTC*(A,B)='>3 SPACE(4): PRINT(2.3, LE1)3 CRLF(2)3
tor J=0 step 1 until N2 4o
begln PI=PHII=11+(PHILI=PH{I=11)*(FLOAT(J) )/ (FLOATU(N2) )
11 J=0 then DD=D alse 1 JSN2 then DD=0.0 else DD=(~1.0)sD;:
tor K=1 atep 1 untit 2 do
begin tf (P1-B6[Ky 21)%(~140)1K<0e0 AT>0.C then
THUJI=B502)+(B6{K, 11-B5[2]1)%(1.0-COS(P1-B6IK, 21))/€1-0~-COS(BSIKy 31~B6[K,21))3
(N4 <Pl-B€I§, 2!)-(-1-0)IK<O-OA T<0a0 then
THIJI=(B5[21-BS (K, 11eCOS(BS (K, 31~BEIK, 21)+(B6{K, 1J-B5(2))e
COS(B6IK, 31-BSIK, 2])/CUS(P1-B&[K. 21))/(1.0-C0S(BS K, 31-B6(K, 21));
endj 1t P1IBS[1, 2)APIZB6[2, 2] then
TH{J1=B5{2}% P2=B5(51% PRO2C(R1, RM, P1, P2, 31, K13
PROJ(R1s RMy» P1, P2, 31, K2)3
for L=1"wtep 1 unttl 2 o
begin FIL, 1, JI=BSESI*KI*(O-StTHtJ)-D)'COS(BS!S)#Pl)'(-l-O)rL
+DD=SINCBSISI+P1)s
F(L, 2, J):BS[u]+K2-<0-5'TH[J]-D)'SIN(BSIS]*Pl)'(-I-O)rL
+00»COS(B5(51+P1)3
end}
Ci=W(2, 11=W(1, I1s C2=W{2, 2)-W(i, 217 RAD(Ci, C2, TA): AN3(11=Tas
“C1=VIl, 1)=W[2, 11: C2=W(1, 2]«W(2, 213 RAD(CI, C2, TA): AN3LZ2]I=TAs
for L=1 step 1 unt!l 2 4o

begl!n for M=1 step 1 wntil 2 do



begln CI=F{L, 1, JI-WIM, 11; C2=F(L, 2, JI-WiM, 2]i RAD(Ci, C2, TA):
ANS=TA-AN3 {M); DEG(ANS, DE, M, SEX3 ADS(L, M, J]=bE;
AMS(Ly My J)=MI ASSIL, M, J)=SEs
LE2{L, M, JI=SQRT((F.(L, 1, JI=WIM 11D 024(F (L, 2, J)-WIM,21312)3

ends

end}
end;
tor L=1 stap I untll 2 do

begin 1¢ L=1 then
begtn SPACE(S3)# PRINT(*UPSTREAMFACE'): CRLF(1);

SPACE(7)3 PRINTC*J')s SPACE(13)3 PRINT(*X*); SPACE(15);

PRINTC*Y*)s SPACE(13)3 PRINTC'CA,B3A,UJ)*); SPACE(I2)+
PRINT(*(B,A1B,Ud)*)s SPACE(10}s PRINTC*(A,UJ) ")+ SPACE(E);

16—

PRINT(*(B,UJd)*)s CRLF(1):

end elue

beg!n SPACE(53)3 PRINT(®DOWNSTREAMFACE®); CRLF(i);
SPACECT)s PRINT(*J*)s SPACE(13)+ PRINTC'X*); SPACE(15)s
PRINT(*Y*)3s SPACE(13)3 PRINTC(A,BIA,DJ) " )5 SPACE(12)3
PRINTC (BsAIB,DJ) *)s SPACEC10)F PRINT(*(A,DJ)*)s SPACE(8):
PRINTC*C8,DJ3*)¢ CRLF(1);

end 3

tor J30 step 1 unt!il N2 ¢o
begin SPACECH): PRINT(2, J); SPACECS); PRINT(3+3, F{L, 1, J1)3

SPACE(6)3 PRINT(3.3, F(L, 2, J1): SPACE(S): PRINT(3, ADSIL, 1, J1):

PRINT(2, AMSIL, 1y J1)3 PRINTC2, ASSIL, 1, J1): SPACE(S):

PRINT(3, ADS(L, 2, J1)>3 PRINT(2, AMS5(L, 2, J1)} PRINT(2, ASSIL, 2, J1)3
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end}

SPACECS)3 PRINT(243, LE2(Ls 1, J1)3 SPACE(S); PRINT(2.3, LE2(L, 2, J1)3 CRLF(1)3

end; CRLF(1)3
end3 S1(I1=0.0: NSEFIX(FLOAT(N2)/2.0)=1;
for J=0 step 1 untti NS ¢o
S1III=S1{II+(THIJ+J 1 +4e ONTH(J+ I+ 11 +THIJ+J+21 02511/ (3.0FLOATI(N2) )}

V=0.59(S1{I1+S2(11)+(ELS-ELS): SPACE(S2)3 PRINT('V=')s PRINT(4et, V)3

It EL5=ELS then V0.0 elavs

PRINT(*CUM"): SPACE(10):

PRINTC(*S="): PRINTC(4.44sS1(11)3 PRINT(*SQM*)iCRLF(36=N2-N2): S2(ll=s1(D+

end;

endj

ELS=ELSs ELS=ELS5+Hs

tt

ELS % EL4 tnen go to L3

™
™
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begin comment cnlculatlion for the coordinntes of torms on ssymetrlc varfable radlfus arch dams &4

HiHetgnt of Lttt
DtDfstnee from surfece o enlculated polnts
NltNumber of Blocka(<40)
N2:Number of Polnts on forms(<16)
N3:Number of clasees of formulaa tor shapes (<10)
TtIndfestlon to vertable thickneas
RMiIndlcatton to vartatlon of radius
AlKyRoPI2Coordinates of trtengular polnts
SC[I):Ce}A length along the arch center line on crest areh from the crown to jofnts
Bl (LosMyN)2Shapes of crown
B2IKsLyMeNItShepes of Abdutment
ELINISEL for Shapes;
Integer l.J,K.L.M.N.P.Q,R.Nl.N2pN3.Nh.NS.N6.DE'MI'SEt
real RM.H,D.T.Z.LEI,DD,V.BS,CX,CZ,C}.CR.TA.ELS;ANS.PX,PZ.PS.PU.KI'KZvK3.Kh.R:.ELu.ELE,ELG:
Tnteger array AD)IISZ!.AM1(1:2).A51(1=21.ADZ[112,1:2.:=10).AM2(::2.1:2,':101.A52t:=2.1=2v1=101y
ADStlr2.1!2.0:161.AM5E1=2,1:2.0:161.ASS(1:2.1:2,0:161;
array A[I32.1!2.1:101,5Cf0=u01nBl[1=5v1=S,1=10)p52[1=2.1=3,l=5.1=lﬁ].ELl[O!lOl.THE[O:bOI-X[Q‘bO]-
Y[OlhOl,Bu[l:Z-l=2]-B5Il=51,85(1=2.1SSI,ﬁH[O=QOI.SD[D=bOJ.S(O:uOI.TH[0=X6).Fil=2y1=2.0=16l'
AN&[lXZ),ANUIX:2,1:2.0:20].LE2[1:2.1=2,0:16],SI[0:“01-52T0=h01,u(::2,1121.PHA[1=21=
Procedure READII{AL,A2,MAL1)3
value Al,A23%
tnteger Al,A2 array MALj
begin » '
Integer I}

for I=Al atep I untll A2 ao



— 001 —

READ(MAL(IL)

ends
procedure READIZ(AL2A20A39AULLAS,A6IMAT) S

vilue Al)A2,A3,AUsAS5,AG6}
array MAJS

Integer AL,A2,A3, AU,AS,AS:
beglin

Integer IyJdeXs

for [=A1 step 1 untll A2 do

tor JizAd step 1 mntll A4 do

for K=AS etep 1 untll AS do

READ(MAS(Isdok] )3

end;
peocedure READIUCAL,A2,A3,AL,AS,A6,A7,A8,MAL):

value AL,A2,A3 1AL A5 A6 4AT A
integer AloA2,A3,AUSAS,AS,A7,AB:  array MAU;

begln

tnteger [,JdsK,L3

tor I=Al step | umtll A2 do

for J=A3 atep ! untlil A4 do

for K=AS stap 1 unttl AS do

tor L=A7 atep { until A8 do

READ(MA4{I,JdsK,L1)3

#nd}

procedurs DEG(TA,DE,MI,SE)3

velue TAS
Integer DE,MI,SE; raalTAj

degln 1t

ABSCTA)'> 3.14159265 then TA=TA-6.28318530+FLOAT(SIGN(TA))
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DE=FIX(TA*S57.29577957);
MI=FIX(ABS((TA'57-29577957)—&FLGAT(DE)))‘Gd-o)l
SE=FIX(((ABS((TA'57-29577957)-FLOAT(DE))-60-0)-FLOAT(MI))'60-0)!

end; X
procedure RADCC1,C2,TA);

velue CLyC23
renl C1,C2,TAs
begln
It Ct=0 then TA=1.57079633¢ FLOAT(SIGN(C2)) else
Te C1>0 then TAZARCTANCCZ/C!) elua TA=ARCTAN(C2/C1)*S-IHI59265'FLOATfSXGN(C2))?
end;
Procedure PRO%(RA,RM,PZWS}.K}{?

velue RA,RM,P1,S513

resl RAyRMyRP1,K13 fnteger $is
begln
Integer Qi
K1=0.0:
unt{t S1 do .
O*FLOAT(Q)+1.0)#P1/64,0)) 1 (RyM) +

for Q=0 atep |
‘=Kl*((CUS(Z-O'FLUAT(Q)'PIISQ-O))f(RM)*“-O‘(CUS((Z-

(COS(Z-O:FLDAT(G*I)uPl/Gb-O))r(RM))'RA‘Pl/lSZ.Dt

end;

procedure PRO2(RA,RM,P1,P2,51,K1);

value RALRM,P1,P2,S1:

tatéger Si3 terl RAsRMsP14P2,K13

begtln

Integzer Q3

K1=03:
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for Q=0 step ! untltl Sl do

K1=K1*((SIN(P2*2-0‘FLDAT(Q)'Pl/SQ-O))'(CbS(Z-O!ELUAT(Q)'PX/GQ-D))'RM*Q-O'(SIN(PZ*(Z-O‘FLOAT(Q)*I-0)
'PIIGQ-O))'(CDS((2-0'FLOAT(O)+1-O)'P1/6&-0))YRM*(SIN(Pé+2-O'FLUAT(Q*Z)‘P:/GQ-0))-(COS(2-0-
FLOAT(Q+122P1 /64a0) ) tRMISRAP1/192.03

ends
procedure PROJ(RA,JRMyPI,P2,S51,K1);
value RA,RM,P1,P2,S1%
Integer S13 rnli RAyRM,P1,P2,K13
begin
lnteger Q3
K1=0;
tor Q=0 -;up 1 until S1 do
K1=K1*((COS(PZ*Z-O*FLDAT(Q)'PI/6“-0))'(CUS(Z-O'FLOAT(Q)'PI/6“-0))'Rn+h-0v(CUS(PZ*(Z.O-FLQAT(O)*I.O)'
PI/GH-O))'(CUS((2-0'FLDAT(Q)+1-0)'P1/6u-O))rRM+(CGS(P2*2-0-FLDAT(Q+1)'PI/SH-OJ)-(CUS(Z-O'
FLOAT(Q+1)8P1/64.0) 3t RM)SRASP1/192.03
end; ’

READ(R”,HlerNZvaN}.T'EstEPu); READI3C14251+241510,A)3 READI1(O,N1,SC);

READIICOoN3,EL1)3 READI3C1,5,1,5,1,N3,61)3 READI4C14251+9391+5+135N5,82);

for N=0 step 5 untll 5 do

begln
tor P=I+N atep 1 ;ntll S;N d0
begln
for Qi=f ::e$ 1 unt?y 10 do
begin
CI=Al2,1,Q}~Al1,1,P)s C2=AL2,2,Q1~A01,2,P1: RAD(C1,C2,TA)+
DEG(TA,DE’HI.SE); ADIC11=DEs AML[1I=MI3 ASI[1]=SE; C3=(-1.0)sC1;

C4=(=140)5C23 RAD(C3,C4,TA): DEGCTA,DE,MI,SE); AD1I2)=DE: AM1[2]=MI;
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ASL(21=SE;
SPACE(!S):'PRINT('(X;L'>; FRINT(2,P)5 PRINT(*,R")s PRINT(2,Q)3 PRINTC')*): SPACE(4):
PRINT(3,AD1(11)3 PRINTC2,AML1[13)s PRINT(2,AS1(1})s SPACE(10)s PRINT('(XiR*)3 PRINT(2,Q)3
PRINTC*,L*)3 PRINT(2,P)s PRINT(*)>*)3 SPACE(4); PRINT(3,ADL[2))5 PRINT(2,AMI(21):
PRINT(2,AS1(2])3 CRLF(1):
ends;
CRLF(1)3
end 3
CRLF(S)3
endi
Z=EL1(N31-EL1(D}
BS=BX(1.1.N3]'(ZPR)+B? 142, N31a(Z13)+Bs11,3,N37e(Z12)+B111,4,N3)82+81(1,5,N3]5
tor K=1 atep 1 untfl 2 do
tor L=1 wtep ! untit-2 do
Eh!K.L]:BZ(K'L*l.1pN!lt(Zth)*BZlK,L+1v2.N3]'(ZIS)*BZIK,L+1,3'N5!'(2'2)*52[K,L+1.M.NS]’Z*BZ[K.L‘I.S,NB];
P1=84(1,215 P2=B412,213 PRO2(1.0,RM,P!,0.0,31,K1)3
PRO2(1+0,RM,P2,040,33,K2); PRO3(1.0,8M,P1,0.0,31,K3)3
PRO3(1<0,RM)P240.0,31,K0)5
R1=B3/&SQRT((Kl-KZ)'Z*(K}-Ku)!Z))?
tor [=0 step. 1 until: N1 do

begin

it SC{I}>D.0 then 1;:1'.1-. K=é=
P1=B4lK,2])3 J=1;

L1e
PROICRE,RM,P1,d=5K1) 3
Pt (K1=SCII1)#(+1.0)71K>0.0 hen

vegln



- ¥0I1

JEJ+ls ge to L1

end;

U (RI*RM*CSINCFLOAT(U)#BU{Ky21/3240))3(COSCFLOATCS)®B4[Ks2)/32.0))1(RM=1.0))2(~1,0)1KSQ +>--n

PI=FLOAT(J)#BL(K21/32+0 elae Pi=FLOATC(J-1)%34(K,21 /3203

L2:
PROI1CR1sRMs P15 315K1) %

tt ABS((K1=SCII1)/(R1%(COSC(P1))1RM))I>0.000000001 then

begtn

PL=P1-{K1-SCIL]1)/(R1%(COSCPI))1RM)s o to L23

ond elae

THE(I}=Pt=C(K1~SCLI] )/ (R1x(COSCPI) tRM) 5

P2=THE(I]:
PRO2(R1sRM»P2,y0.0+31,K2);
KL11=K25 Y(1)=K3:

end;

EL5=EL3s EL6=EL3;

for I=1 step | wnt!l Ni do

S2(11=0.03%

1t EL3-ELI(1)50.0 then
begln
I=l+13 go to L4
and;
Z=ELS-EL10D)4

tor L=1 step 1 unttl 5 do

PRO3(R1,AMsP240.0,31,K3);
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BSILI=B1ILy 1, T1eC24)+BI(Ly2, [19¢2t30+B1(L,3,I11*(Z12)+B1 (L, 4,11%Z¢B1 [LoS,113
BSILIZB1(L,1,I29CZ18)*B1CL, 2,11 wCZt3)+B1ILs 301 uCZt2)+B1LL, 411 wZ+BLLL,5 1]
for K=1 step 1 untit 2 dao
for L=1 step 1 until- 3 de
BSIKsLI=B2IKsLo 1o ITwCZ6)+B2IKyLo2o 1) nCZ13)+B20K L35 [39CZ12)+B2 (KoL olksll2ZeB2LKsLoSs 1)
P128601,314 P2=86(2,315
PRO2C1+0,RMyP1,340,31,K2) 5
PRO2(1+0,RM,P2,0.0,31,K2)5 PRO3(1-0,RM,P14040,31,K3)3
PROSC140sRMyP2,040,31,K6)3
RI=BS[1)/(SQRTCC(K1-K2) 12+ (K3-K4)12) )5
tor I=0 step L unt1} NI do
begln ‘
B(X{TI=BS31)xSINCB5 (51)#(Y(11=B5(4])9COS(BS(5]1)20.0 then K= olee K=23
Pi=(~1402¢BS [K,3)5 J=1s
LSt
e U232 then PHIII=B6[K,3] elue
begln
P2=FLOAT(J) *86{K,31/32.04
PRO3CR1,RM,P1,P2,J=1,K1)3
Pt K3+ CXCII-BS I3 aSINCBS[51+P1)+(Y{E1-B5(41)»COSCBS(SI+P2))(~1.0)1K<O then
begln
J=Jd+1i go o LS
end;
P3=P2sFLOAT(J=1) /FLOAT(J)s Pu=P2sFLOAT(J+1) /FLOATCJ)
PROCRI,RMsP1,P3,U=2,K105 PROSCRIsRMyP1,P2,J=1,K2)5 PROSCRIARMsPLoPhsd K135
f (K1+K3+2.09K2+(XI11=BSI31)a (SINCBS[51+P3)+SINCB5 L5) +PL) =202 INCBS (S14P2) )4+ (Y [1)-BS (4 1)
*(COS(35(S14P3)+COS(B5 (51 +P4)=2.0%COS(B5 {51 +P2)))8(=1.0) 1K Z 0 Ltuen
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P2=FLOATCJ) #B61Ks31/3240 alse P2=FLOAT(J-1)*86(K,31/32.01
L6:
Pi=(=1.0)%P2}
PRO3(R1,RM,P1,P2,31,K1)5 PROZCRI,RM,P1,P2,31,K2);
K3=CK1+CX{II=B5 (312 sSINCBS [S1+P2)4+ (Y X 1=B5 (413 aCOSBS ($1+P23)/ (R 1s (COS(P2)) 1RM*K2= (X[ 11-BS 131
-cps<sstsi+pz>+(¥(x:-asiuJSterissr51+P2>>;
1t ABS(K3)>0.000000001 then
'bn;ln
P2=P2+K3% gzo to L&3
end vtl'uc
PHII1=P2+K3 3
end;
PI=PHII1:
PRO1CRY,RM\P1,31,K1)5
SDIII=K1

end;
for Il step 1 untll Ni do
beg!in

S[IT=sD{I1-8SD(I-11:

3t ABS(S(I]) 2 6.0 then

begln .
SPACEC40)s PRINTC*EL*); PRINT(4+3,ELS): PRINTC*M*)5 SPACEC10)5 PRINT(*BLOCK')+#
PRINT(Z.I);v CRLF(;)J SPACE(15)s PRINT(*P*); SPACEC3)3s PRINTC'OR')s SPACE(1);
PRINT(*Q*); SPACE(10): PRINT('(X:LE;A)')# SPACE(!A): PRINT('(XGRQ;A)‘)Z SPACE(1I4) 3
PRINTC*(XsLP,BY*)5 §PACE(1H)= PéINT(‘(X;RQ.B)'); CRLF (133
PHA[2]1=04259(PHII-13+3.0#PHII) PHA(1)1=0.25%(3.0*PH{I-1}+PHI1])3

for M=l step | untll 2 4de



LOT

begzin
P1=PHAIM]s P2=B5[51:
PRO2(R1,RM,P1,P2,31sK1)s " PROZCRI,RMyP14P2,31,K2D3
WIM, 11=BSE31+K3s WM, 21=B504]1+K23
for K=1 stez 1 untll 2 do
vegln .
tor P={ atep 1 until 10 ¢o
vegln
Cl=W(My11-A{Ke1sP)s C2=WIMy21=ATKs25P13
RAD(CI.CZ;TA): DEGU(TA4DE,MI,SE}$
AD2(K,M,PISDEs AM2IK,M,PI=NIs AS2{K,MsP)=SE}
end;
endi
end;
tor P=1 etep 1 until 10 do
begln
SPACE(iG)S, PRINT(2,P)3
tor M=1 step 1 until 2 do
begin
ror K=1 step | until 2 do
vegln
SPACE(S); PRINT(3,AD2[K,M,P1)3 PRINT(2+AM2 [KsMsP1I3
end;
endi
CRLF(1)3
and;

CRLF (13

PRINT(2+AS2(KsMsP1)3



LEL1=SQRT((W (L, L)=WE2, 1)) 12+(W (1, 2]=W12,2))12);
SPACE(132: PRINT(*AX="); PRINT(3.3,Ul1.,1))5 SPACE(6): PRINT('AY=*): PRINT(3.3,¥(1,21)3
SPACE(S): PRINT(‘BX=*)s PRINT(3.3,W{2,11)5 SPACE(6): PRINT(*BY=*)3 PRINT(3.3,U(2,21);
SPACE(6):s PRINT(*(A,B)=*)3 PRINT(2.3,LEL)s CRLF(2):
tor J=0 step 1 umttil N2 do
begln
PL=PHII=11+(PHEL}-PH{I-13)*(FLOAT(J))/(FLOAT(NZ));
It J=0 then DD=D elwe tf J<SN2 then DD=0e0 else DD=-D3
for K=1 step 1 untll 2 4o
begin
Pt (Pi=B6(Ky2))*(=1.0)1K< 0.0 AT>0.0 then
TH{J1=BS5{2)+(B&IKy1}=B5(2))*(1e0~COS(Pi=B6{K,21))/(1.0-COS(36(K,31-B6(K,21))3
tt (P1=B&{Ky2])2(=1.0)tK<0-0 A T < Qa0 then

THUJI=(B5([2)~BS{Ks112C0S(B6({K,31~BE{K,21)+(B6(K,11-B5(21)#C0S(BEIK,3I~BSIKs2])/
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COS(P1-B6(K»21))/C1.0-COS(B6{K,31-86(K,21))3

end ;

te PISSS{X.ZI A P1zB612+2) then TH{JI=BS(2)}

P2=851(51):

PRO2CRISRMsPLyP2,31,K2)3 PRdS(Rl.RM.PI.PZ,SI.KZ):

tor L=l step | until 2 do

hegln
FlLy19J]=35(3)+K1+(0.5sTHIJI=D)»COSCBS{51+P1)3(=1.0)1L+DD*SINCB5ISI+P1)3
F[L,Z.J1=BSIAJ¢K2-(0-S'THIJi-D)-SIN(BSISI+P1)'c-;-oJrL+DDtCUS(55(51+P1);

end;

Cl=Wi{2y11-WIlLl,1)5 C2=W[2,2]-W(1,213 RAD(C1,C2,TA): ANI[1):=TAS

ql:U[l.l]-U[Z.l}: Ca=w(1,21-W{2,215 RAD(C1,C2,TA)S ANII2I=TAS

tor L=1 step ! untll 2 do
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begln
tor M=1 atep 1 until 2 do
begln

CISFIL,1,J1-WiM,123

DEG(ANS»DEsMISSE)S

end}
end}

end

for L=1 step 1 untld 2 2o

begin

(f L=] then

ADS(LsMsJI=DEs

C25F [L,2,d1-W(M,215

AMS(L

sMad ]I
LE2(LyMyJI=SQRTCCF (Lo 1o dl=WiMs 11 12+4(FILs2sJ)-WIMpy21012)3

RAD(C1,C2,TA)s ANS=TA~AN3I([M):

AS5([L,M,J1=SE3

begln
SPACE(S3): PRINT(*UPSTREAMFACE*): CRLF(1)3 SPACE(7)% PRINTC*J*)3 SPACE(13):
PRINT(*X*)3 SPACE(15): PRINT('Y'): SPACE(13)s PRINTC(*CA,B3AUJ)")3 SPACE(12):
PRINTC*(B,A3B,UJ)')s SPACE(CI0); PRINT(*(A,UJd)*); SPACE(8)s PRINT(*(B,UJ)*)3
CRLFC1):
endelse
beglin
SPACE(53)5 PRINT(*DOVNSTREAMFACE')s CRLFC31)s SPACE(7)s PRINT('J™):
SPACE(13)s PRINTC(*X*)s SPACE(15); PRINTC*Y'): SPACE(13):
SPACE(12)3

PRINT(* (ByA:B»DJI*):

PRINT(*(B,DJY*)s CRLF(1):

sndj

for J=0 step 3L until N2 do

begtin
SPACECW) 3

PRINT(2,4)5 SPACE(S):

SPACEC10)3

PRINT(3.3,FIL,1,J1)5

PRINTC*CA,0J) )3

PRINTC* CAyB3A,DJ) )¢

SPACE(8)3

SPACE(S)3



~0Il -

ends

PRINT(3.3,F(L,2,J3): SPACECSYS PRINT(3,AD5(Ls1rJ1)s PRINT(2,AM5{L,14d))3
PRINT(2,AS5ILy24d3)5 SPACE(S)3 PRINT(3,AD5[L42,J1)5 PRINT(2,AN5(L,2,J1)}
PRINT(2,ASS(L+2,J3)3 SPACE(S); PRINT(2.3,LE2(L,1,J1)3 SPACE(&);
PRINT(2.3,LE2IL,2,d}035 CRLF(1):
ond;‘
CRLF (13
end;
S1(11=0.0; Nu=FIX(FLOAT(N2)/2.0)~13
for J=0 etep 1 wntll NU do
S1CLI=StIIY+(THIJ+II+UaOsTHIJ+J# LI +THII+J+21)2S(11/(3.02FLOAT(N2))
11 ELS=ELS then V=Dal elss V=0-5;(Slxll*52(13)'(EL5-EL6)!
SPACE(32)3 PRINT(*V="); PRINT(A-&,V); PRINT;'CUM'):
SPACE(10)3 PRiNT('S:')= PRINT(4e4,S10231)3 PRINT(*SQM')s CRLF(36-N2-N2); S2(I)=s1(I}3

11 ABS(S[I]) < 6«0 A ABS(SII1) > 00001 then

begl

n
SPACE(40)+ PRINTC*EL®): PRINTC(4.3,ELS)s PRINT(*M*): SPACE(10)5 PRINT(*BLOCK")3
PRINT(2,1)3 CRLF(2)3 SPACE(15)s PRINT(*P*)3 SPACEC(1)# PRINTC'OR")s SPACE(1):
PRINT(*Q*)s SPACE(L0): PRINT(*(X:LP,A)*)3 SPACEC14): PRINT( (X:RQ,A>"); CRLF(1):
PHA(11=0.5«(PHII-1)+PA[11)3

P1=PHA(L]}

P2=851(5)4

PROZ(R!,RM,P1,P2,31,KI)3

PROJ(R1,RMeP1oP24314K2)5

VI(1.11=35(31+L15

Ull.?):BS[QI’KZ;

tor K=1 step 1 untll 2 do



TIT

begln

for P=1 atep I until 10 do

begln

C1=Wi1s11-AlKs1,P1s C23WI1,21-AlKs2,P}4 RADCC1,C2,TA):

AD2[K,1,P)=DEs AM2(K,1,PI=MI} . AS2{K,1,P)=SE;
and;
end}
tor P=1 step I untll 10 do
begln
SPACEC16)3 PRINT(2,P)3
for K=1 step ] wuntil 2 do
begz!in

SPACE(6)3 PRINT(3,A02(Ks1,PY)s PRINT(2,AM2{Ks1,P1);

endj

CRLF(1)s
ond;
CRLF(1)3
SPACE(10)3
PRINT(3.3,M01,21); CRLF(2)3

PRINTC*AX=')3 PRINT(3.3,U(1,11)5 SPACE(16)3

for J=0 step 1 until N2 do

beglin
P1=PHII=114(PHII)=PHII~11)*(FLOAT(J))/(FLOAT(N2) )}

11 J=0 then DO=D else
tt J<N2 then DD=0.0 elss DD=-D;
for K71 step 1 untll 2 do

begin
Ut (P1-B6(Ks21)%(=1.0)1K<0<0 A T>0.0 then

DEG(TA,DEsMI+SE)}

PRINT(2,AS2(Ks14P1)3

PRINT(*AY=")$



TH(J]:BS[ZJ*(BGIK.IJ-BS[Z])-(}-0-C05(P1-B6[K.2]))/(l-O-CDS(BGIK.SJ-BGEKyZI)):
11 (P1-B6(K,21)8(=1.0)1K<0a0 A T<0-0 then
TH[J]:(BS[Z]rBGIK.x]aCOS(BG[K.S)—BS(K.Z])*(BG[K.l]-BsKZI)-COS(B6IK.31-
BG(K.Z])/CDS£P1~BGKK.2)))/(l-O—CUS(BS[K.S]—BSIK.Z]))5
endj
Tt PiSB6(1,2) A P12B6(2,2) then THLJI=BS(2]3
P2=BS(5)3
PRO2(R1,RM,P1,P2,31,K1)% PRO3,R1,RM,P1,P2,31,K2)
tor L=l step ! unttl 2 do
baglin
F[L.X,JJ=BSISI*K1*(O-S‘THIJ)-D)'CUS(BSI51+P1)ﬂ(-l-D)rL*DD'SIN(B5[SI*PI)S
F!L.Z.J]:BB[M]+K2-(0-5-TH(J1-D)'SIN(B5I5)+P1)'(-1-0)lLvDD!COS(BSl51+PI)K
enas ‘ ‘
for Ll step ! until 2 do
beglin
CI=FIL,1,J3-Wilt,10s C2=F(L,2,J1-WC1,2)5 RAD(C1,C2,TA}: DEG(TA,DE.MI,SE);
ADS{Ly 19 JI=DE} AMS(L,1,J1=MI3 ASS{L,1.J)=SE;
LEZ(L.IvJ]=SQRT((FfL.l-Jl-U(lpl])'20(F[L.2.JI-U(1-2!)?2)!
ondi
end;
tor L31 step 1 untll 2 do
begtn
It L=1 than
begin
SPACE(53)s PRINT(*UPSTREAMFACE®)s CRLF(1): SPACE(7); PRINTC*J*)s
SPA&E(IS); PRINTC*X*)3 SPACEC:S5): PRINT('Y*): SPACECTI4):  PRINTC*(X3A,Ud) ")

SPACECI1)3 PRINTC*CAWUJII*)5  CRLF(1):

-~ Ny



— err —

ond elue
begtn
SPACE(S53)3 PRINT(‘DDUNSTREAMFACE'); CRLFC1)3  SPACE(7)F FPRINT('J')s
SPACE(13)s PRINTC*X*): SPACEC15)3 PRINT(*Y®): SPAEE(!U)! PRINT(‘(X3A,0d)")3
SPACEC11)5 PRINT(*CA,DJ)*)$ CRLFC1)3$
end;
tor J=0 step 1 until) N2 4o
begin
SPACEC4)s PRINT(2,J)s SPACE(6)S PRINT(3-3,Fi{L,1,J))% SPACE(S)S
PRINT(3+3,FILs2,J10% SPACE(S)S PRINT(3,ADSILy1sJi)s PRINTC2,AM5(Lsl,yd3)s
PRINT(2,AS5(L,14sJ1)3 SPACE(S): PRINT(243,LE2{L,1,41)3 CRLF(1);
ondy v ,
CRLF(1)3
end;}
SifI1=0+03 NuUSFIX(FLOAT(N2)/2.0)-13%
tfor J=0 step 1 until N4 do
SHII=SAIII+(THIJ*JI+4e 0o THIJ+J+ S )+ TH{J#J+21)9S {1/ (3 00FLOATINZ) )}
11 EL5SELS then V=0.0 eloe V=0.5(SI[L1+S2(1) )s(ELS=-ELE)}
SéACE(Sz): PRINT(*V=*)3 PRINT(4.4,Y)3 PRINT('CUM*): SPACE(10)3
PRINT(:;=')I PRINT(4o4,S1LL1)3 PRINT(*SAM*); CRLF(36-N2-N2)3s
S2(11=S1t11s '

EL6=ELS5: ELS=ELS+H;
11 ELSSELY then go to L33

end;

A



