APPENDIX C

Program FLEX for the Flexibility Method 

This is the program for flexibility approach written in Basic. The input for s1,m,fo,f1 must be read in statement 6. The input for other matrices must be read from statements 865 to 964. The output is written in the file out.dat. Using Norton Editor you can view the output and print it as well.  The data is given for the continuous beam shown in Fig. C.1.

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

2 PRINT #1,"STRUCTURAL ANALYSIS BY FLEXIBILITY METHOD"

3 PRINT #1,"DEVELOPED BY DR. S.RAJASEKARAN"

5 READ S1,M,FO,F1

6 DATA 2,2,2,2

10 PRINT #1,"number of stress resultants per member";:PRINT #1,S1

15 PRINT #1,"number of coordinates";:PRINT #1,FO

20 PRINT #1,"number of members";:PRINT #1,M

25 PRINT #1,"number of redundants";:PRINT #1,F1

30 P1=M*S1

35 DIM A(P1,P1),B(P1,FO),B1(P1,F1),F(20),S(P1)

40 DIM Q(P1),C(F1,P1),D(F1,FO),H(P1,P1),G(F1,F1)

45 DIM J1(F1),P(P1),GI(F1,P1)

50 PRINT #1,"static matrix-b"

55 FOR I=1 TO P1

60 FOR J=1 TO FO

65 READ B(I,J)

70 NEXT J

75 NEXT I

80 FOR I=1 TO P1

85 FOR J=1 TO FO

90 PRINT #1,B(I,J);

95 NEXT J

100 PRINT #1," "

105 NEXT I

110 PRINT #1,"static matrix-b1"

115 FOR I= 1 TO P1

120 FOR J=1 TO F1

121 READ B1(I,J)

125 NEXT J

130 NEXT I

135 FOR I=1 TO P1

140 FOR J=1 TO F1

145 PRINT #1,B1(I,J);

155 NEXT J

160 PRINT #1," "

165 NEXT I

170 PRINT #1,"member flexibility matrix-a"

175 FOR I= 1 TO M

180 FOR J=1 TO S1

185 J1=(I-1)*S1+J

190 FOR L=1 TO S1

195 K1=(I-1)*S1+L

200 READ A(J1,K1)

205 NEXT L

210 NEXT J

215 NEXT I

220 FOR I=1 TO P1

225 FOR J=1 TO P1

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

235 NEXT J

240 PRINT #1," "

245 NEXT I

250 PRINT #1,"loading condition-fo"

255 FOR I=1 TO FO

260 READ F(I)

265 PRINT #1,F(I);

270 NEXT I

271 PRINT #1," "

275 PRINT #1,"initial strain matrix-delta"

280 FOR I= 1 TO P1

285 READ S(I)

290 PRINT #1,S(I)

295 NEXT I

296 PRINT #1," "

300 PRINT #1,"initial stress matrix-q"

305 FOR I=1 TO P1

310 READ Q(I)

315 PRINT #1,Q(I)

320 NEXT I

321 PRINT #1," "

325 PRINT #1,"displacements at redundants-j1"

330 FOR I= 1 TO F1

335 READ J1(I)

340 PRINT #1,J1(I)

345 NEXT I

346 PRINT #1," "

350 FOR I=1 TO F1

355 FOR J=1 TO P1

360 C(I,J)=0

365 FOR L=1 TO P1

370 C(I,J)=C(I,J)+B1(L,I)*A(L,J)

375 NEXT L

380 NEXT J

385 NEXT I

390 FOR I=1 TO F1

395 FOR J=1 TO FO

400 D(I,J)=0!

405 FOR K=1 TO P1

410 D(I,J)=D(I,J)+C(I,K)*B(K,J)

415 NEXT K

420 NEXT J

425 NEXT I

430 FOR I=1 TO F1

435 FOR J=1 TO F1

440 G(I,J)=0
445 FOR K=1 TO P1

450 G(I,J)=G(I,J)+C(I,K)*B1(K,J)

455 NEXT K

460 NEXT J

465 NEXT I

470 GOSUB 965

475 FOR I=1 TO F1

480 FOR J=1 TO FO

485 C(I,J)=0!

490 FOR K=1 TO F1

495 C(I,J)=GI(I,K)*D(K,J)+C(I,J)

500 NEXT K

505 NEXT J

510 NEXT I

516 FOR I=1 TO P1

520 FOR  J= 1 TO FO

525 H(I,J)=0

530 FOR K=1 TO F1

535 H(I,J)=H(I,J)+B1(I,K)*C(K,J)

540 NEXT K

545 NEXT J

550 NEXT I

555 FOR I= 1 TO P1

560 P(I)=0

565 FOR J= 1 TO FO

570 P(I)=P(I)+B(I,J)*F(J)

575 NEXT J

580 NEXT I

585 FOR I =1 TO P1

590 FOR J=1 TO FO

595 P(I)=P(I)-H(I,J)*F(J)

600 NEXT J

605 NEXT I

610 FOR I =1 TO F1

615 FOR J =1 TO P1

620 C(I,J)=0

625 FOR L= 1 TO F1

630 C(I,J)=C(I,J)+GI(I,L)*B1(J,L)

635 NEXT L

640 NEXT J

645 NEXT I

650 FOR  I =1 TO P1

655 FOR  J = 1 TO P1

660 H(I,J)=0

665 FOR K=1 TO F1

670 H(I,J)=H(I,J)+B1(I,K)*C(K,J)

675 NEXT K

680 NEXT J

685 NEXT I

686 FOR I = 1 TO F1

687 FOR J=1 TO P1

688 J1(I) = J1(I) - B1(J,I) * S(J)

689 NEXT J : NEXT I

690 FOR I =1 TO F1

695 F(I)=0

700 FOR J=1 TO F1

705 F(I)=F(I)+GI(I,J)*J1(J)

710 NEXT J

715 NEXT I

725 FOR I= 1 TO P1

730 FOR J= 1 TO F1

735 P(I)=P(I)+B1(I,J)*F(J)

740 NEXT J

745 P(I)=P(I)+Q(I)

750 NEXT I

755 PRINT #1,"STRESS RESULTANTS---P"

760 FOR I=1 TO P1

765 PRINT #1,P(I);

770 NEXT I

771 PRINT #1," "

775 FOR I= 1 TO P1

780 Q(I)=0

785 FOR J =1 TO P1

790 Q(I)=Q(I)+A(I,J)*P(J)

795 NEXT J

800 NEXT I

805 FOR I= 1 TO P1

810 Q(I)=Q(I)+S(I)

815 NEXT I

820 PRINT #1,"DISPLACEMENTS---v"

825 FOR I=1 TO FO

830 P(I)=0

835 FOR J= 1 TO P1

840 P(I)=P(I)+B(J,I)*Q(J)

845 NEXT J

850 PRINT #1,I:PRINT #1,USING".####^^^^";P(I)

855 NEXT I

860 END

865 DATA 0,0

866 DATA 1,0

867 DATA 0,0

868 DATA 0,1

869 DATA 1,0

870 DATA 0,1

871 DATA 0,-1

872 DATA 0,0

875 DATA 1.33,-.67,-.67,1.33,1,-.5,-.5,1

880 DATA -10,4

885 DATA 0,0,0,0

890 DATA -16,16,-6,6

895 DATA 0,0

965 REM SUBROUTINE STARTS HERE

970 FOR I= 1 TO F1

975 FOR J= 1 TO F1

980 GI(I,J)=0

985 NEXT J

990 GI(I,I)=1

995 NEXT I

1000 FOR N=1 TO F1

1005 IF ABS(G(N,N)<.00001) THEN 1120

1010 C1=1/G(N,N)

1015 N1 = N+1

1020 IF N= F1 THEN 1075

1025 FOR J= N1 TO F1

1030 AJ=G(N,J)*C1

1035 BJ=GI(N,J)*C1

1040 FOR I= 1 TO F1

1045 G(I,J)=G(I,J)-AJ*G(I,N)

1050 GI(I,J)=GI(I,J)-BJ*G(I,N)

1055 NEXT I

1060 G(N,J)=AJ

1065 GI(N,J)=BJ

1070 NEXT J

1075 FOR J= 1 TO F1

1080 BJ=GI(N,J)*C1

1085 FOR I= 1 TO F1

1090 GI(I,J)=GI(I,J)-BJ*G(I,N)

1095 NEXT I

1100 GI(N,J)=BJ

1105 NEXT J

1110 NEXT N

1115 GOTO 1125

1120 PRINT "ZERO ELEMENTS ON THE MAIN DIAGONAL";N

1125 RETURN

1130 END

Output

STRUCTURAL ANALYSIS BY FLEXIBILITY METHOD

DEVELOPED BY DR. S.RAJASEKARAN

number of stress resultants per member 2 

number of coordinates 2 

number of members 2 

number of redundants 2 

static matrix-b

 0  0  

 1  0  

 0  0  

 0  1  

static matrix-b1

 1  0  

 0  1  

 0 -1  

 0  0  

member flexibility matrix-a

 1.33 -.67  0  0  

-.67  1.33  0  0  

 0  0  1 -.5  

 0  0 -.5  1  

loading condition-fo

-10  4  

initial strain matrix-delta

 0 

 0 

 0 

 0 

initial stress matrix-q

-16 

 16 

-6 

 6 

displacements at redundants-j1

 0 

 0 

STRESS RESULTANTS---P

-19.03396  9.977359 -9.977359  10  

DISPLACEMENTS---v

 1 

.2602E+02

 2 
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Fig. C.1
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