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Disclaimer . 

Although this program was tested by its author prior to submission, 
no warranty, express or implied, is made by the author, 1620 USERS 
Group, or IBM as to the accuracy and functioning of the program and 
related program material and no responsibility is assumed by the 
author, 1620 USERS Group, or IBM in cormection therewith .. 

Modifications or revisions to this program, as they occur, 
will be annoWlced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce
ment occurs, users should order a complete new program 
from the Program Information Department.> 
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1620 USERS GROUP PROGRAM REVIEW AND EVALUATION 

(fill out :in typewriter or pencil, do not use ink) 

o Program No. _______ _ Da~ ____________ __ 

Progr~Name: ________________________________________________________ ___ 

o 1. Does the abstract adequately describe what the program is and what 
it does? 

o 

o 

o 

Comment '-----------------------------------------------
2. Does the program 'do wh~t the abstract says? 

Comment -----------------------------------------------
3. Is the Description clear, understandable, and adequate? 

Comment ----------------------------------------------
4. Axe the Operating Instructions understandable and in sufficient detail? 

Comment 
----~----------------~------~~~~--~~~ Axe the Sense Switch options adequately described (if applicable)? 

Are the mnemonic labels identified or sufficiently understandable? 
Comment '-----------------------------------------------

5. Does the source program compile satisfactorily (if applicable)? 
Comment -----------------------------------------------

6. Does the object program run satisfactorily? 
Comment -----------------------------------------------

7. Number of test cases run • Axe any restrictions as to data, 
size, range, etc. covered adequately in description? 
Comment ' 

8. Does the Program Meet the minimal standards of the 1620 Users 
Group? 
Comment ----------------------------------------------

9. Were all necessary parts of the program received? 
Comment ----------------------------------------------

Yes No - -
Yes_ No_ 

Yes_ No -
Yes_ No_ 
Yes_ No -
Yes_ No __ -, 

Yes - No_ 

10. Please list on the back any suggestions to improve the usefulness of the program. 
These will be passed onto the author for his consideration. 

Please return to: 

Mr. Richard L. Pratt 
Data Corporation 
7500 Old Xenia Pike 
Dayton, Ohio 45432 

Your Name 

Company 

Address 

User Group Code_. _________________ _ 

'mIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM 
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED 
TO PARTICIPATE IN THIS EVALUATION. 
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Purpose 

RELOCATION OFFSETS 

by 
P. O. Roberts 

Assistant Professor of Civil Engineering 
M.I.T. Civil Engineering Systems Laboratory 

Frequent I y du ring the cou rse of des i gn i ng a highway or ra i1 road" 

situations arise in which the design engineer would like to change the 

alignment that has been chosen. This can occur because of a misjudgment 

of the quantities incurred or bec~use of a change in the design situ

ation, such as the continued growth of a subdivis.ion or opposition of 

the public to the destruction of a park or historic building. Frequently, 

the change involved is small enough that the original survey information 

is still valid and usable. 

Whatever th.:: r~ason fo~ t~e chanQ:e, t~.e ~ork involved in recom

putation is formidable. New geometry must be calculated. Equivalent 

stations on the new centerline m~st be calculated and offset distance 

from the original survey line, or base I jne, to ~he new centerline must 

be established. These offsets are then used for correcting the cro~s 

section sheets. The program is designed to relieve the burd~n of 

computation which alignment changes place on the engineer. See Figure 1. 

Description 

The program is accomplished in two parts. Part One comp1-'t,es th~ 

geometry of the baseline and the new centerline .. given the state plane 

coordJnates of the P.I,.'s and one parameter defin.ing e~.ch curve. Part Two 

works with the table of geometry prepaTed by Part; One ~I,d computes the 

centerl ine stations and offsets for each basel ine station. 

-.3 

() 0' ;>. 



,t . rt#f .... #m tt'M rVYf "'1"' 

," 

o 

o 

~ 
? 
f 
It 
.l 
~.~ ...... --"'" 

...... --, ...... 

'Z o 
r: 

._~-". - ll~ ___ ... _ E 

.\ 

% 
'is 

i 
> .............. ---- ---

• '9"7'"1"'1AU.,14..;;;I.lttli$,t.iUI .. .@lM,·liYPQ;· # 

f 

WZh &44M4¥1lWl '. MUgu; ,ij,. -



Program Ooerat ion - Part One 

The geometry computation is performed as follows: 

1. The point identification. state plane coordinates of the 

P.I., and. either the radius. the degree of curvature. the 

tangent length, or the external distance is given for each 

P.I. on the baseline. 

2. The cards containing this information are read in and stored 

in memory. The geometry computations are performed and punched 

out P.t. by P.I. 

3. The program then cycles back to the beginning and reads the 

same information for each P.I. on the centerline. 

4. As the output for each P.I. is computed and output. a geometry 

table is built up in memory. The P.C., P.T,. and P.I. stations, 

the azimuth of each line. ~nd the deflection angle at each turning 

point are output for use by the engineer. 

Program Operation - Part Two 

The second program operates with the geometry table left in memory 

by program one and with a starting baseline station number and increment 

of advance. 

~~=-~~ 

1. The baseline station number is used to compute the coordinates 

of that point on the baseline and the azimuth of the cross section 

located at that point. 

2. The line originating at the point where the cross section 

crosses the baseline and with an azimuth normal to the baseline is 

intersected with the centerline. The station of intersection offset 

and skew are determined. This information is output for each incre

ment as designated on the input. 
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- Features 

1. The station number of the origin is placed in the radius field 

on the input card. 

2. Only one of the curve parameters need be specified. The others 

are entered as zero. If more than one is entered, the first is used 

3. The termini of both baseline and centerline alignments are in

dicated by placing 999999.99 In the radius field of the input card. 

4. Several baselines andlor centerllnes can be handled contin

uously. Intermediate termini of each line are indicated by 

888888.88 in the radius field. 

5. After a~intermedlate tennlnus, the radius field of the 

following card is expected to contain the origin station number 

of the new line. If this number is zero, the terminus station 

of the previous line is assigned. 

6. The starting station and the increment of advance of the 

stations on the baseline are specified on the first input card 

to part two. The stationing is automatically increased by the 

amount of the increment until the stationing exceeds the value 

on the next card, or until the baseline numbers fail to match. 

When this happens, the values on the second card replace those in 

memory. 

Restrictions 

1. A total of 30 P.I. points can be handled. P.I. points include 

origins and termini as well as P.I.'s on both the centerl ine and 

baseline. 

2. All values on the input cards must be entered as either a 

number or as zero. They may not be left blank. 

COMPUTER 
TECH NOLOG't 
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3. Accuracy is determined by the number of significant digits in 

the input. Eight significant digits are accepted by the program. 

4. Each P.I. must be numbered with a four digit ID number. The 

units and tens position should contain the point number (which is 

not used by the program). The hundreds and thousands digits must 

contain the baseline or centerline number. These numbers must 

match those on the part two input cards. 

5. Situations in which the baseline and centerline are going in 

opposite directions should be avoided. The program will not es

tablish an intersection when the azimuths of the two lines in

volved are more than 90 degrees apart. 

Operating Instructions 

1. PARITY switch on STOP. 

2. 1/0 switch on STOP. 

3. 0 Flow switch on PROGRAM. 

4. Program Switches 
Switch 1 on for typed output 
Margins - 14 and 95 
Tabs- 22, 34, 46, 58, 70, 82 

5. Press - RESET. 

6. Ready read hopper with Part One Program followed by geometry 
input cards. 

7. Press - LOAD. 

8. Ready punch hopper with blanks. 

9. Press - PUNCH START. 

10. When program has read all cards and punched output, it will 
stop with a 48 in the operation register. 

11. Press - RESET. 

12. Ready read hopper with Part Two Program followed by the 
Baseline Station input cards. 

13. Press - LOAD. 

14. Program will stop on a 37 read Instruction in the operation 
register after punching output. 

-4-
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RELOCATION OFFSETS OUTPUT DATA 

POINT 
GEOMETRY OUTPUT 

X/PC YIP' R/PT D/AZ T/AtiG ~/C:_EUG 

101 500.00000 100.00000 .00000000 .00000000 .00000000 .00000000 
101 600000000 .00000000 .00000000 ll~.036246 .00000000 .00000000 
102 00.00000 500.00000 399.99993 llJ.323947 99.999994 12.310558 
102 312.31042 412.31041 50D.29335 31J5.96376 -2G.072491 195.98293 
103 500.00000 . 900.00000 .00000000 .00000000 .00000000 .00000000 
10~ 820.60377 820.60377 820.60377 .00000000 14.036246 .00000000 
10 500 .. 00000 1500.0000 808808.08 
104 1420.6036 1420.6036 1420.6036 
20. 550.00000 1500.0000 2000.0000 .00000000 .00000000 .00000000 
201 2000.0000 2000.0000 2000.0000 350.53768 .00000000 .00000000 

'202 500.00000 1800.0000 999999.99 
202 2304.1379 2304~1379 2304.1379 
30. 600.00000 100.00000· 1000.0000 ."00000000 .00000000 .00000000 
lOt 1000.0000 1000.0000 1000.0000 14.036246 .00000000 .00000000 
302 700.00000 ·SOO~OOOOO 914.77287 5.3778595 243.69325 30.000000 
302 1168 .. 6112 1412.3104 1646 .. 2143 345.96376 -28.072491 477.59718 
303 600.00000 900.00000 888888.88 
(83 1814.8315 1814.8315 1814.0315 

1 550.00000 900.00000 1814.8315 .00000000 .00000000 .00000000 
ItO 1 1814.8315 1814.8315 U114.8315 343.30076 • 00000000 .00000000 . 
!to 2 400.00000 ·llfOO.OOOO ... 1909.8593 3.0000000 280.30781 20.460514 SOURCE LANGUAGE LISTING 
it02 2.056.5387 2336..846S~ 26130 1001 .00000000 16.699245 556.64148 
1t03 #fOo.oooao 1800.;. 0000"" ·999999.99 
1fD3: 2732.8722 2732.8722 . 2732.8722 

OFFSETS OUTPUT 
:IL BL STA CLSTA OFf COS ANG 

t 100'.00000 107S.7464 '.97.014230 1.9000000 
1 200.00000 1175.7490 96.988070 .99997324 
1 180.00000 1275.9644 91.109430 .99394231 
·1 . 0.00000 1394.9944 82.391260 .99991534 
1 500.00000 1516.2619 88.46941~0· .99366932 
1 600.00000·1618.~7i· 96.619620 .• 99959515 
1 =.OOOOOli1S. 1 9~.014238 1.0000000 
1 .00000 1 48.5383 '4 .193600 .99982753 
1 900.00000 ·1897;.7233 26 Hl2357 .95782552 
1 1000.0000 2002.1264 -3.8179427 .95782552 
1 1100;;0000 2106.3430 -33.139600 .96499239 
r ' 1100.0000· 2209.2707 -57 .'~61r-OO .97771940 

, 1 l~O.OOOO. 2311.0171 -76.144900 .9fl751011 
1 r 0.0000' 241L9016 -B9. L:.02200 .99445141 
2 20JO.0000 2419.3218 -140.'~3650 .99797536 
2 2020.0000 2429.3468 -139.77230 .99762776 
2 2030.0000 .. 2439.3705 -139.05580 .99725~73 I 2 2OltO'.OQOO 2449.3992 -13r..28730 • 996fl5002 
2 20$0.0000' 2459.4393 -137 .46500 .!)9fl~1932 I 
2 2060.0000 2469.4779 -13f,.5S000 .995S6115 ij 2 .20~.OOOO' 2~9';S207 -135.66200 ;995L~7526' 
2 20 .0000 2 9.5117 -134.63100 • 99i!-96l1!·1 fi 
2 2090.0000 2499.6241 -133.(,46ro· .99h.41~93 

/7 I 2 '2100.0000 2509.6747' -132.55r~0 • 993P5099 
2 . 2ltO •. 0000 2519.73~" -131.L}1r:~0 .99325370 ;-. 
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C REI.OCATION OFF!">ETS I PAIH 

c· 

c 

c 

P. O.·RO~ERTS I JUly,'~61 

MIT CIVIL FNGI~FFRfN0 ~Y5Tr~~ L~POPAT0RY 

SW 1 ON FOR TYPED OUTPlIT I VAR 14,95 I ~AbS 22.34,46,58,70,82 

DI~fN5tON ID C")'V(~OI'X(~OI'R(~OI,P((10ltPl(30).PT('0),UFFO(3) 

OJ~EN5ION D(30),T(~C),F.C'O) 

c. I NIT I ALI ZE 

c 

100 T =0 

READ ROUTINE 

DO 262 N=1,2 

IDCH '=J 

00 120 J=l,'O 

1=1+1 

RE~O,JO(I)'X(I),YCt),RCll,~Cl)'T(I),r(I' 

IFCRCI,-999999.98)170,, 4 0,,4n 

120 (ONTINUE 

140 l=t-J+l 
( 

200 ISWl=1 

15W3=1 

RI=RCll 

PHIl=RI' 

PCCtl=Rt 

PTCl):RI 

(=0. 0 

l( 1)=0. 

201 IS'!:4 111., 

.. , GO TO 10 

206 IFCIS.1-2124S • 210,210 

248 ISWl-2 

If 

ANGIO=O.O 

ALENG=o~n 

GO TO 232 

210 ANGI= AZ-AZO 

212 IFCANGI-3.1415927) 211,211,214 

211 ANr,I=ANGI+6.2831854 

GO TO 212 

214 ANGI=ANGI-6.2831854 

IFCANGI)208,209~209 

208 05=-1.0000000 

GO TO 205 

209 D5=1.0000000 

205 ANG=ANGII2. 

C FINO WHICH IS GIVEN 

IFCR(II1221,216,221 

216 IF(0(II1221,217,219 

217 IF(T(II)221,218,220 

218 IF(E(II)221t222,2?~ 

C IF D IS GIVEN 

219 R(I)=5729.5780/DCII 

GO TO 221 

( IF T IS GIVEN 

220 Ril)=TCI)*(05(ANr,)/SIN(~NG)*ns 

C;O TO?21 

( IF E IS GIVE'N 

223 R(1)=E(I)/(1./(0~CA~r,)-1.1 

GO TO ?21 

C IF NONE ARE GJVF~ 

o o 
:.e 
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222 0(1)=0.0 

GO TO 215 

221 OlI)=5729.5780/RCJI 

215 TfI)=R(I)~{SJN(ANGI/COS(ANGI)*nS 

PC ( I 1 = PI ( U - T ( I ) 

AlEN6=ANGI*RCI)*OS 

PT'I)~PCCI)+AlENG 

El[)::Cl./COSCANGJ-l.)*RlII 

ANGIO=ANGI*57.295780 

232 AZOOT- AZ*57.295780 

IfCSENSE SWITCH 1)233,234 

2 3 3 ~JU NT, I () U ) • X Cl ) , Y f I » ,R« I I ,D ( I I , T « J ) ,E« I ) 

- ~RI"l, IDe t J~PC( It-PI (I) ,PT (1) "AlOUT ,ANGIO,ALENG 

GO TO 235 

234 PUNCH. J 0' t ) , XC J , ,Y ( , ) , P ( I ) ,f" ( J ) , T ( I ) , F« J ) 

PUNCH • .IDC lhPCI') ,PJ (I) ,PT (J) ',"ZOUT ,~IIIGTO,t\LENG 

235 PJCI+l)~PT(I)-TlI)+C 

240 

, 242 

244 

AZO=AZ 

I=J+1 

IFCR(I)-888888.87)242'244'74~ 

CONTINUE 

GO TO 201 

pcn )=PI (J) 

PT ( I ) = PIC I ) 

JFfSENSE SWITCH 11245,246 

245 PR'NT,IO(I),XfII,Y(JI,~(I) 

PRINT,IOfI),PCCII,PICI),PT(I) 

GO TO ~60 

c c 
17 

() 

246 PUNCH,ID(l),X(I),Y( I),R(I) 

PUNCH,IO(II,PC(I),PJ(I),PT(I) 

260 IF(R(I)-999999.9R)250,262,267. 

262 CONTINUE 

PAUSE 

GO TO 100 

250 T= T +1 

'FCR(I»)?~O,2~2,2~n 

252 ReYI:PICT-l) 

C 

10 

GO TO 2eo 

AZIMUTH DISTANCE SUBROUTINE 

A-xeI+l)-Xel) 

B-YC 1+1 )-YC I) 

PIE-3.1415927 

11 'C-SQRCA**2+8**2) 

IFfA)l5,12,15 

12 IF(8)13,14,14 

13 AZ=PIE 

1,4 

15, 

16 

17 

19 

18 

GO TO 18 

AZ=O.O 

GO TO ]8 

ANG:aATNCR/A) 

TFCA)l9,1?,17 

AZ:a(PIE/2.0)-AMG 

GO TO 18 ' 

AZ=Cl.5*PJf)-AhG 

GO TO (206,100),IS~4 
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C 

C 

C 

.> 

408 

4~2 

409, 

,410 

420, 

C 

509 

510 

c 

o o 

RELOCATION OFFSETS I PART i 

P. O. RORERTS I JULY.1961 

MIT CIVIL ENGINEERING SYSTFMS LA~ORATOR~ 

DIMENSION 10 (31),YI30),XI30),RI30),P(130),PI(30),PT(30),OFFI)(3) 

READ TERRAIN, 

K=ID(3})+1 

J=l ' 

STA:-888888.88 

READ.lBLBtBLSB,DELTR 

IBL=TSLB 

STA=BLSB 

REiID. I BLA', eLSA. DEt T A 

IFIJ-l)409~S09.40~ 

BLSB=BLS8+DELT8 

STA=BLSB 

IBL:18LB 

IFCIBLA-IBLB)420.410.420 

IF(STA-BLSA1S00.500,420 

BLSB=BLSA. 

IBLB=IBLA 

nFLTA=DELTA 

GO TO 408 

COMPUTE COORDINATES ON BASELINE 

BLSB=BLSA-DELTB 

J=J+l 

I=J 

GEOMETRY SUBROUTI~E 

ISWl=l 

c 

1=1-1 Ii 

c 

c 

202 Is~a=l 

T S W'h, 1 

15,"';1+= 1 

GO Ta Al 1'\15 1 

AZI,.,UTH'DISTANCE SlIUROJTINF 

10 A=XIJ+1)-X(J) 

~=Y( 1+1 )-YI I) 

11 C=SQR(A**2+R**2) 

AZ=O.O 

IFIC-.OOOO])18.18.12 

12 J\NG=1.0 

TF(R,3.4.4 

3 ANG=-l.O 

15 

4 R=AeSF C A/C) 

P=SORCABSFCl.n-~~/2.) 

AZ-SINF(P, 

00 14 L=1.50 

ANGI=P-SI!'IFCAZ) 

IF(ANGl-.lE-OS)15,15.14 

14 AZ=AZ+ANGI 

AZ=(ANC;*AZ)*2. 

IF(A)17.16.16 

16 AZ=1.57079~4-AZ 

GO TO 18 

17 Al=4.71?,a~O+AZ 

18 GO TO(?06,6n5,660.6~S),ISW2 

206 IFCIS~I-2)207.?10,701 

2C7 AZR=AZ 

o o 
j 

2() 



C 

c 

:1 ::il +1 ' 

ISWl=2 

500 1 =,/ 

PCI=PCfl) 

AlO=AZA 

CHECK FOR MATCHING BASELINES 

IF(IBL*2~fID(I-l)/100+tD(I)/lOO))510,5159510 

515· IFfSTA-PT(I-I))442,520,520 

520 IF(RfI)-888888.88)525,530,530 

525 IFfSTA-PCI)530,530,545 

210 ANGI= Al-AlO 

212 

211 

ADJUST ANGLES TO LESS THAN 180 DEGRFES 

IFfANGI-3.1415927) 211,211.214 

ANGI=ANGI+6.283}854 

~O TO 212 

214 ANGI=ANGI-6.2831854 

IF(ISW4-1)204,204.690 

C COMPUTE SIGN OF DEFLECTION A~GLE 

C 

C 

204 DS=I.0 

IF(ANGI)20a,2n 5,205 

208 D5=-1.0 

205 ANG=ANGI/2. 

COtlPUTE CURVE TANGENT 

RI=RCI) 

TANG=RI*(SINfANG)/COSfANG»)*~S 

Al=AZO+3.1415927 

FIND COOR~IN~TES OF PC 

f) r C,=TA"·!(, 

~ c 

z( 

() 

C 

c 

C 

c 

20 

TSW5=} 

XI=X(J ) 

Y I =Y ( I ) 

GO TO COORD 

COMPUTE CUORDINATES SURROUTINE 

XI=XI+DIS*SINfAZ) 

YJ=YJ+DIS*COC,fAlJ 

GO TO f2]6,217,540.6RO),I5W5 

216 PCX=XI 

PCY=YJ 

FIND COORDINATES OF CIRCLE CENTER 

AZ=AZO+DS*I.5707964 

1)T5=RI 

ISW5=2 

GO TO 20 

GO TO COORD 2 

217 XO=XI 

YO=YT 

PCAZ=AZ 

IFfISW3~2) 550,655.690 

C TANG£NTCASE 

530 DTS=PI(J)-STA 

AZMIT=A~0+1.5707964 

15\015=3 

AZ=AZO+3.1415927 

XI=X(I) 

YI=Y(J) 

GO TO 20 

(~) f-'~ 

'-"" 

zz" 
~ 



o o o o o 
'It 

GO TO "610 
'C GO TO COORO , 

545 IFISTA-PT(I»202,510.510 
C COHPUTE OFFSET FR.at" RL TO CL AND DISTI\N~E FROM' PI 

C CURVE CASE 
632 00 636 L=1.2 

DTS=OFF 
550 ANG:; (STA-PC I) /Rt 

OFF=(A*COS(AZI1-A*SlN(All11/C 
Xl=XO 

636 AZ1=AZ2 
YJ=YO 

DIS = OS * ( -R I ) 
610 ANG=J\Z 

AlMIT=A10+l.S707964+0S*ANG 
CLS=PJII1-DIS 

C IS INTERSECTION AEYOND THE PC 
AZ=AlMiT 

IFICLS-PCCI)625.625.640 
, ISW5=3 

C IS ALIGNMENT FINISHED 
GO TO 20 

C STORE BASELINE COOROINATfS 
640 IFlR(I)-888888 e 88)642.642. 44 2 

641 1=1+1 
"'54(t'''" 'COPDX lit X I 

642 IF(ID(I)/100-ID(I+11/1001641.645.641 
CORDY.VI 

C COMPC)TE INTERSECTION ON CENTERLINE 
645 AlO=AZ 

K=I-1 
600 I-K 

GO TO 601 
601 ISW2=2 

C IS ALIGNMENT 'BEYOND THE PRFVIOUS PT 
GO TO 10 

625 IF(CLS-PTII-1»628,626,626 

C GO TO AZ DIS 2 
626 IF(I-K-l)698,fJCJ8.691 

605 t-I+1 

AlI-AZ';" T 
691 K=Y+l 

GO TO 698 
AZ2 c AZ+3.1415927 

628 IF(I-K-IJ650.442.650 
A-X ( I ) -COROX 

C INTERSECTION ON CURVE 
S-Y ( I) -CORDY 

650 1=1-1 
C-SU" AZ 1-Al2) 

TSW3=2 
IFCC+.OOOOl)632,638,638 

ISW4=] 
638 OFF-88888B.8S-

DIS=-888888.88 
GO T("'I ~1" p , n" '}./f 



c 

C 

C 

c 

C 

C 

C 

.C 

GO TO LAST PART OF GEOM 2 

655 A-XO-CORDX 

a-YO";CORDY 

ISW2-3 

GO TO 11 

GO TO LAST PART OF AZ DIS 3 

CO~PUTE CURVE OFFSET 

660 A~.AZ-AZMIT 

680. 

68S 

A-C*COS( ANG); 

B-C~S UU ANG) 

O~F.A-OS*SQR(RI**2-B**7.) 

GET COORDINATES OF. INTERSECTION POINT 

XI-CORDX 

VI-CORDY 

AZ-AZMIT 

DIS-OFF 

ISW5-4 

GO TO 20 

GO TO COORD 4 

GET AZIMUTH OF qADIUS 

A-XO-XI 

a-YO-YI 

ISW2-4 

GO TOU 

GO TO AZ DIS 4 

. COMPUTE ANGLE sunTENDfD 

ANf;J-AZ-PCAZ 

ISW4=3 

() c 

/ 

V 

,-~ 
" :j 

GO TO 212 

C GO TO GF.O~ 3 

C COMPUTE CLS AND LOCA( AZIMUTH FOR CURVE INTERSlCTION 

·690 CLS=PC(Il+ANGI*RI*DS 

ANG=AZO+ANGI 

698 ANG =SIN(AZMI1-ANG) 

IFCSENSE SWITCH 1)699,700 

699 P~lNT,I~L,STA,CLS,O~F,ANG 

GO TO 442 

700 PUNCH,IBL.STA,CLS,OFF.ANG 

GO TO 442 

EN!) 

,,-) 
't __ 

j 

('-) 

ZC 
• 



(1) 

(2) 

(3) 

(~) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

o o 
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<.. 1'[L,,(ATICJr. OFF;;,ET S 1_ p{,ln ·1 
P. u. i,0olln~ 1 JULYtl9ul ( 

C 
<.. 

,-.I T C Iv I L U\)G I j~ct:.I' li'~G .:, y -? T E'Vi5_J..i\uyJ~lQj~y. _____________ __I 

:-;;-i ui~ F()I~ TYPED OuTPuT 1 i"Af~ 14,95 1 TABS 22,34 46 58,70,82 
. ___ D E.,_I;~~lQ!L_ULJ...llb.D_~.Lt.!U :iIl.JLfi.LJJ.lJJ.P....c.{ 30 I IP I ()O) ,PI ()O) ,OEED' 3) 

L>L-iU~~ IUi~ ()( 3u), T (3u) ,Et 30) 
C I;~IT_lALIZJ;:: __ . ________ .. _________________ -1 

100 l=~ 
C H~A[,) [<oUT I N~,,"-___ _ 

D- 262 N=I,2 
_____ .. ____ LD..JJ_tL_=_=J _____ _ 

DO 12u J=I,30 
______ . _______ 1 =.J..j-l ________ _ 

READ,IDtI),X(I),Y(I),R(I),D(I),T(l),E(I) 
IF(R( 1)-9~9999.9ijJI2u'14Y~'~1~4~0L-________________________________ ~ 

120 CONTINUE 
140 l=I.-J+l 
2(;0 1 Sill=1 _______ ~I~"3=~IL-______________________ ~~ ____________________ ~ 

RI =H ( I ) 
PI(I)=RI 
PC( I f=RI 

___ .:-PT! I )=RI 
c=o.o 
T(I)=U. 

201 IS~'I4=1 

GO TO 10 
-----2:-"C:':""'6--=fF ( 1 5 •• 1-2) 248 ,210 ,210 

248 ISvn=2 
ANGIU=U.O 
ALENG=O.O 
GU TO 232 

210 ANGI= AZ-AZO 
212 IF(ANGI-3.1415927) 211,211,214 
211 ANGI=ANGI+6.2831854 

GO TO 212 
214 ANGI=ANGI-6.2831854 

IF(ANGI)208,209,209 
2v8 OS=-I.vu0uOOu 

GU TO 205 
2u9 DS=I.vl,uvvJU 
2lJ5 

C 
ANG=Af"GI/2. 
FINlJ •• HICIi IS GIVEN 

216 
217 
218 

C 
219 

c 
22..1 

C 
223 

IF(R(I»221,216,221 
IF(D(I))221,217,219 
IF(T(I»)221,218,220 
IF(E(I»221,222,223 
IF l) IS GIVEN 
R(I)=5729.5780/0(I) 
GO TO 221 
IF T IS GIVEN 
RII)=T(I)*COS(ANG)/SIN(ANG)*DS 
GO TO 221 
IF t. IS GIVEN 
fH I )=E( 1 )/(l./COS(ANG)-l~. 
GO TO 221 

~ IF NO~E ARE GIVEN 
222 0(1)=0.0 

GO TO 215 
--------2~2-1--~D~(I)=~729.5780/R(I) 

:2¥ 

/, 
J 

215 T(I)=R(I)*(~INtANG)/CO~(A~G~)~)L'*~[~)S~ ________________________________ __ 



( RELUC,i\T10 .. , ()FF~US I Pf,iU 2 
( P. 0. k~ulkl~ I JULYtl~61 

' ______ ~:--:-:~-:.:-:;__:_:::_:__=_~----~---------- PAC-___ s;. ____ ~"IJ __ s,;_LV.lk ___ ..,':.§J.tjf,.!:.lU.i'"~ ~} __ ~ 1 Ld.~ U\L"liJ~}\ 1 Ui';"{ _____ . 

PC«()=Pl(I)-Tll) [)II·il:.;~ . .:dU"'_Il) (31),Y(3u),i\(3U)tl-«:,W),PC(3U),fJII)U),PT'30),OFFOI3) 
ALEI'IG=ANGI*R( I )*OS ( [.;LAi,j _ TlR'~AIN 
PH l) =PC CI ) +ALlNG - K= i-U-'-3 i i +1- --- ------
E(I)=11./COSIANG)-I.I*R(I) J=1 
ANGIO=ANGI*S7.29578U - ~T-i\-=-C$-~U-8ae;Ua----

?-32 AlOUT= Al*57.29S780 1~_tl!,tb..tHQ.!:"_~JbJl~_L.IU._ 
IF(~Ei'4~E ~WlTCHl }23hl34~---- ----- IUL=IuLd 

233 PR·HH, 101 I) tXI I) t Y 11) ,R( I ) tD( I I ,T( I) ,E( I I ~_vd_::;'L~!:3I..,;;;l:) _________________ _ 
PRli-.t,IO( I) ,PC' I) ,pT(Ci-;PTCI)~-~\L6GT,~~,;-.jG-iO'ALENG 1~£AJtluLA,eLSA,DELTA 
GO TO 235 _________ _ _________ tf-'_J_-=-lJ_'±.k't.!!?-')_9_~~U9 

234 PVNCth ID( I) ,x, I) ,YI I) 'Rl I) ,DI I) ,T I I) ,F( I) '+42 uL;:,::.=oL~b+UE.L T' 
PuNCH, lU' I ) • PC' 1 ) , P l' 1 ) , P l' C 1 ) , ALUiJ 1 ,ANG I 0, ALENG ~ I!.cttl"._'::;9 .... - ______ _ 

235 PHI+1)=PHl)-TCl)+C I!:3L=IuLU 
AZC=AZ 4v<) _IfJJJ3_LA-IoLb)420,410'_~2.o ___ _ ----- ----------------lal+1 4lv IF(~TA-!:3LSA)500,5UO.420 

24u IF(R(IJ-888888.871242,244,244 420 8~_~~BL,S.,-,-A _____ _ 
242 CON1INUE - IULH=IBLA 

GOIP 201 Q!;'kIe=DELTA 
244 petIt.PllI) GO TO 408 

PHII-PI« i )________ ( <;'9i,-,PIJTE COORDINATE~ UN !:3A~_illJiE .... - ___ _ 
IF(~EN~E SRITCH 1)245,246 Su9 BLSd=8LSB-OELTB 

245 PRI~T.ID(I).X(l),Y(I).R'Ll SIU J=J+1 
PRINt.IDCIhPCCI),PI(l),PT(I) I=J 
GO TO 260 ( G~OhETRY ~UUROUTINE 

" 246 PUNCH.I~(f~,xtl),Y(I •• R(l) ISWl=l 
- PVNCH,IO(I),PCCIJ.PltJ),PT(I) 1=1-1 

260 IF(R.I)-999999.9a)2~o.262,262 
262 conTINUE 

PAUSE 
GO TO, 100 

250 l=I+L 
IFCRtl)20Q,25Zj200 

252 R(lt-Plfl-lJ 
GO Tci 2~O 

C AZIMUTH DISTANCE SUBROUTINE 
10 A=X(1+1)-XlI) 

B=Y.( I+ll-Y( I) 
PIE=3.141S927 

11 C=SQRtA**2+6**2) 
IF'A)l5.12.15 

12 IFCBr13.14,14 
13 AZ~PIE 

Goro 18 
14 AZaO.V 

GO TO 18 
15 ANG=ATNI8/A) 
16 IF(A)19,12.17 
1 7 AL=_ ( PI EI ~. v) -ANG 

GO TOlfS 
19 AZ=Cl.S*PIE)-ANG 

202 ISW2=1 
IS~';3=1 

ISiJ4=1 
C GO TO AZ DIS 1 
C AL H'lUT H DIS l' ANCE SUBROUTI HE 

ru_ A = xu + 1 ) -X ( I ) 
B=Y ( 1+1) -Y ( 1 ) 

11 C=S~_fUA**2...+B*...!.2) 
AZ=u.0 
IF(C-.uuvOI118,18,12 

12 ANG=I.0 
IF(5)3,4.4 

3 ANG=-1.0 
4 8=AUSF(A/C) 

P=SQRfABSF(I.0-B)/2.) 
Al=~INF(PI 

·00 14 L=ltSO 
ANGL=P-~lI'lF (AZ) 
IF(ANGI~.I~-05)15,15,14 

14 Al=AZ+ANGI 
15 Al=(ANG*All*2. 

IF(A)17,16,16 
16 AL=I.57U7164-Al 

GO TO 18 
17 Al=4.7123890+AZ 18 GO TO (206,100),ISW4 

END 18 GO TO(2v6'6U5,66U,68~~LS~~ __________________________________ ___ 
206 IF(IShl-2)2U7,210,201 

~.,. .... _t~~:.~_ (j () 
...!, --

~r 

#-"'\ 
~, j 

2v7AZ8=AZ 
1=1+1 
IS\;H=2 

500 r =J 
PC I =PC ( I ) 

f'\ 
\.j 

,-~\ 

'-l 

')0 
.. 



o o ~ o o 
) 

_ .. _._----- ---"-- --- _ .. - ._._---------- ---

-------- - ____ h __ • -- .•• - --- PA G -----.------ J i-;-;;i) ;-*-(~I-)-----'-
J\ZO=AlB AlF; I T=t\LO+l.)ILJ3'.1_64+DS*A;~C, __ _ C C!i_i;.~K FOI~..bA TOIIJ..tG_j~t\SEI"I Nt;_~__ ------ AL=Ali.; IT 

-----1 F ( I [) L * 2 - ( I D ( I -1 I 11 00+ I D ( 1 1,1 1 00 I I 5 1 0 , 5 1 .5 , 51 0 I :", I, j = 3 
512_1£J_~TA±T _Ll-=-llJ_ 44_z..,_5.20,_nu ____ ---. GO T 020 . 

--52u IF("'( I l-a(H~8b8.8ti)52:.>,53u,530 L .:>TC;[,L li6..:;.ELlI ... t CU()I~Dll ... AII;:.:", _______ _ 
!)~!) I F t_~r A-~l 530, 5AQ.'_?_lt_~ ___ ----- ---S-Z;V--CU:<-DX=X-l 
21u ANG1= AZ-AZO (a~~Y=YI 

C ADJuS !....._6J'iGLES !.9_L_i::5_:'; J}-l:\J<_IJ3 __ Q -J~EG-R£-r;::;;--_C ____ -- C"6ivJ)uit--ir .. T EH~[CT lUI'I ON CthT[i-\L! i'iE 

Qtil 

--2fT-If(AI~GI-3.1415921) 211 ,211,214 6liU 1=1<. _______________ _ 
Zl1 ANG1-=-~I~_GI+b.2631654 ------- ---- -----6vl-C~2=2 

------GQ1-0 212 GO TO IlSuL-___________ -________________ 1 
214 ANGI=ANGI-b.Z831854 C GO TO Al DIS 2 

IF( IS~4-1)204,2~4,b90 605 1=1+1'=--_____ _ 
C COlviPUT E SIGN Of QEF LECT..l.QJ:LliliSlL...E -- - - - - Ai 1 = AZjvj IT 

2v4 DS=l.li i
\ . Al2=AZ+3.1415~9~2'-'!.7 __ _ 

___ --=--1 F~l Ar~G lJ 208 ,205 • 2 ~ ---------A-;-X(Ti-=Cu:, D X 
2li8 OS=-1.(; ci=Y( I )-cur-m~Y!.-___ _ 

~i-A!iG=Aj~GII2. C=SIN(AL1-AI2) 
C COlolPUTl:: CURVE TANGENT IF(C+~vv@lJJ:!3Z,638_~~ ________ _ 

___ ---tR .... l .... =~R.C I » -------- 638 OFF=888ts8b.88 
TANG=Rl*l~IN(ANG)/CO~(ANGI )*D~. ~~.Ba8~ _____ ~ __ ~ _____ ~ __________ ~---
Al=AZO+3.1415927 GO TO 610. 1 

C FIND COURDINAT~S OF PC C CO~PUTE OFFSET FROM BL TO CL ANU DISTANCE FROM PI 
DIS=TANG -- -------. 632 DO b36 L=l,2 ___________________ ~ 
ISW5=1 DIS=OFF _ 
XI=XlI) OFF-CA*COSCAZll-S*SINlAll))/C 
YI=YlI) 636 All=AZ2 
GO TO COORD 1 - 610 ANG=Al 
COMPUTE COORDINATES SU~ROUTINl CLS=Pl(II-DIS 
XI=XI+DIS*SINCAZ) C 1~ INTEH~tCTION UEYOND THE PC 
YI=YI+DIS*COSCAZ) IFCCL~-P(I))6Z5'Ql2J,~6~4~O~ ________________________________ _ 

C 
C 
2~ 

GO Te C216,211,540.68uh~ C IS ALIGI''kiENT FINISHED· .l.. ______________________ _ 
21b PCX=XI 64u IF(R(I)-888688.8ts)642,642.~42 

PCY=YI 641 1=1+1 
FINO COCiRl) INATES OF CIRCLE CEj~TER 642 IF ( I D ( I) 11uU-l D ( 1+1) IIO.Q.L6_.f!411.!.,£6!i425.1'.S!6!if!J.l _______________________ _ 
AI=AZO+DS*I.5707964 645 AlO=Al 
DIS=Rl K=I-l 

c 

IS\'J5=2 GO TO 6u 1 __ 

GO TO 20 C I';; ALIGI.,'II:.NT dLYuiiD ThEeJ.iEVIU_v~ PT 
C GO TO COORD 2 b~51F'CL~-PT(1-1))b28,626,626 

211 XO=XI b26 IF(I-K-1)698.698,697 YO=YI 
PCAl=AZ ---~ 697 K=I<.+l 
IF(lS~3-21 550,655,690 GO TO 6~8 

C TANGENT CASE 628 IF(I-K-l)650,442,b5U 
~30 DIS=PI(II-STA C INT~R~[(TION ON CURVE 

ALHIT=ALO+1.57079b4----- 650 1=1-1 ------- -

C 
545 -,-
55U 

I~1'I5=3 
AZ=AZO+3.1415921 
XI=XII) 
YI=YlI) 
GO TO 20 
GO TO COO~D 3 
If(~TA-PT (I») 20Z .51(; .510 ____ _ 
CURVE CASE 
ANG=l~TA-PCI)/RI 

Xl=XO 
YI=YO 

:3/ 
C 

655 

C 
C 

6&(; 

15,,';3::2 
IS\ti4=1 
GO TO 210 
GO TO LAST PART OF GEUM 2 
A=XO-CORDX 
8=yu-CORDY 
IS~2=3 
GO TO 11 

- .. __ . ---- .. _---------------

---
__ J~ 

GO TO LAST PAHT ~F Al Dl~ 3 
Cm.;PU1E Culh'l OFFSET 
ANG=Al-ALrIt 1 T 



A=C*CU!)'ANG) 
6=C*SIN(ANG) 
OFF=A-DS*SWR(RI**2-U**2) 

C GET CUQ13DINATES OF IN,llR~C:UUfL£-',Lli\LL 
XI=CORDX 
YI=COfWY 
Al.~Al;.lI 1 
DIS=OFF 
.JSvd=4 
GO TO 20 

I C GOlD COORD 4 
I C GET AZIMUTH OF RADIUS 

680 A=XO-)(l 
B=YO-Yl 
IS\,;2=4 
GO TO 11 

C Go TO AZ DIS 4 
~ COi"lPUTE.ANGL.E SUfHENOED 

685 ANGI=Al-PCAl 
1$.,4-3 
GO TO 212 

C _, _GO TO GEOt"l 3 
C COMPUTE CLS AND LOCAL AZIMUTH FOH CURVE INTERSECTION 

_~_6.i\t _ct; .. ~=PC f I J+ANGI*RI*DS 
: 'c' ~~- .. --.- A~G=A"O+ANGI 

t".,i .', :~i: i.ift-:6i'.G ,=i~ IN '"Z£1 1 T~AN(il 
~,;";.y .•.. 1,r t~~~~~E .. ~wlTCH'll699t 700 
0~ ~._. "......c:~._6 2.9 ~.·.PfffNr,· HJ L,!)IA,--C.L~ ,QfE ,_t\~G 

GO 10 442 . 
7uu_ Pl.lN(.H,ldL.,.5 TA ,CLS,OFF ,ANG. 

GO'10 442 
END: . 
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