APPENDIX A

Program RANK for the Selection of Best Redundants by Rank Technique

This is the program to find the best redundants by Rank technique. It is written in Basic. For any structure, equilibrium matrix must be determined. Read N, M, NF as given in statement 35.  Read the coefficients of the equilibrium matrix starting from statement 511. The output is written in the file out.dat. You can view the output using Norton Editor and you can print it as well. The program can also be used to detect kinematic instability. The input data is for the example (pin-jointed truss) shown in Fig. 7.21 (Example 7.3).

Program
10 DIM A(20,30),IC(30)

20 PRINT"CHIOCE OF BEST REDUNDANTS BY RANK TECHNIQUE"

30 PRINT"DEVELOPED BY DR. S.RAJASEKARAN"

35 READ N,M,NF

36 OPEN "o",1,"out.dat"

40 DATA 8,9,1

50 PRINT #1,"NUMBER OF EQUNS";:PRINT #1, N

60 PRINT #1, "NUMBER OF COLUMNS";:PRINT #1,M

70 PRINT #1,"NUMBER OF FORCES";:PRINT #1,NF

80 IF N>M THEN 480

90 FOR I =1 TO M

100 IC(I)=I

110 NEXT I

120 MT=M+NF

130 FOR I=1 TO N

140 FOR J=1 TO MT

150 READ A(I,J)

160 NEXT J

170 NEXT I

180 PRINT #1, "INITIAL MATRIX"

190 FOR I =1 TO N

200 FOR J =1 TO MT

210 PRINT #1,A(I,J);

220 NEXT J

230 PRINT #1," "

240 NEXT I

250 GOSUB 710

260 PRINT #1, "FINAL MATRIX"

270 FOR I=1 TO N

280 FOR J=1 TO MT

290 PRINT #1,A(I,J);

300 NEXT J

310 PRINT #1, " "
320 NEXT I

350 FOR II=1 TO N

360 IF A(II,II)=0 THEN 480

370 NEXT II

380 IF M=N THEN 500

381 PRINT #1, "STRUCTURE IS STATICALLY INDETERMINATE"

390 PRINT #1, "COLUMN NUMBERS"

400 FOR J=1 TO M

410 PRINT #1,IC(J);

420 NEXT J

430 PRINT #1, " ":PRINT #1, "REDUNDANTS ARE"

440 FOR II=N+1 TO M

450 PRINT #1, "P(";IC(II);")"

460 NEXT II

470 GOTO 510

480 PRINT #1, "THE STRUCTURE IS KINEMATICALLY UNSTABLE"

490 GOTO 510

500 PRINT #1 ,"STATICALLY DETERMINATE STRUCTURE"

510 END

511 DATA 1,0.707,0,0,0,0,0,0,0,0,0,0

512 DATA 0,0.707,1,0,0,0,0,0,0,0,0,0

513 DATA 0,0,0,0.707,1,0,0,0,0,0,0,0

514 DATA 0,0,-1,-0.707,0,0,0,0,0,0,0,0

515 DATA 1,0,0,0.707,0,0,0,0,0,0,0,0

516 DATA 0,0,0,-0.707,0,-1,0,0,0,1,0,0

517 DATA 0,0.707,0,0,1,0,1,0,0,0,0,0

518 DATA 0,0.707,0,0,0,1,0,1,0,0,0,0

710 REM SUBROUTINE STARTS HERE

720 FOR I= 1 TO N

730 B=ABS(A(I,I))

740 I1=I

750 FOR J=I TO M

760 IF ABS(A(I,J))>B THEN 780

770 GOTO 800

780 B=ABS(A(I,J))

790 I1=J

800 NEXT J

810 IJ=I

820 T=IC(IJ)

830 IC(IJ)=IC(I1)

840 IC(I1)=T

850 IF B=0! THEN 1170

860 IF I1=I THEN 920

870 FOR K=1 TO N

880 T=A(K,I1)

890 A(K,I1)=A(K,IJ)

900 A(K,IJ)=T

910 NEXT K

920 CU=A(I,I)

930 FOR J=1 TO MT

940 A(I,J)=A(I,J)/CU

950 NEXT J

960 A(I,I)=1

970 FOR II=1 TO N

980 IF II=I THEN 1040

990 CT=A(II,I)

1000 FOR J=1 TO MT

1010 A(II,J)=A(II,J)-CT*A(I,J)

1020 NEXT J

1030 A(II,I)=0

1040 NEXT II

1050 PRINT "MATRIX AFTER STEP";I

1060 FOR II= 1 TO N

1070 FOR J=1 TO MT

1080 PRINT A(II,J);

1090 NEXT J

1100 PRINT

1110 NEXT II

1120 PRINT "CHANGED COLUMN NUMBERS AFTER STEP";I

1130 FOR K=1 TO M

1140 PRINT IC(K);

1150 NEXT K

1160 PRINT

1170 NEXT I

1180 RETURN

1190 END

Output

NUMBER OF EQUNS 8 

NUMBER OF COLUMNS 9 

NUMBER OF FORCES 1 

INITIAL MATRIX

1 0.707 0 0 0 0 0 0 0 0 0 0

0 .707 1 0 0 0 0 0 0 0 0 0

0 0 0 0.707 1 0 0 0 0 0 0 0

0 0 -1 -0.707 0 0 0 0 0 0 0 0

1 0 0 0.707 0 0 0 0 0 0 0 0

0 0 0 -0.707 0 -1 0 0 1 0 0

0 0.707 0 0 1 0 1 0 0 0 0 0

0 0.707 0 0 0 1 0 1 0 0 0 0

FINAL MATRIX

 1 0 0 0 0 0 0 0 0.707 0 0

 0 1 0 0 0 0 0 0 0.707 0 –1

 0 0 1 0 0 0 0 0 0.707 0 –1

 0 0 0 1 0 0 0 0 –1 0 1.414 

 0 0 0 0 1 0 0 0 0 0 –1

 0 0 0 0 0 1 0 0 0.707 –1 –1

 0 0 0 0 0 0 1 0 0 0 1

 0 0 0 0 0 0 0 1 0 1 1 

STRUCTURE IS STATICALLY INDETERMINATE

COLUMN NUMBERS

 1 3 5 4 9 6 7 8 

REDUNDANTS ARE

P(2 ) 

P(10)

1
1

