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A BEF

C VAIN PROGRAM OF FRAME ANALYSIS (WANG MENGFU)

DIMENSION XY(2,50), 17(2, 50}, AIL(3, 50%, ID(3, 50), C5(2, 507,
1 FPJ(4, 50}, FPF{4, 50), 1Z(4, 10}, SM(150, 150}, FP(150), AE(6, &),
2 T(6,6),ES(6,6), FF(6), IH(6),FE(B), DE{B), Z{3), FT{6)

OPEN(5, FILE=" ")

OPEN (6, FILE="PRO. DAT', STATUS=" NEW )

READ(S, *) N1, N2, N3, N4, N5, EM

CALL DAT (N1, N2, N3, N4, N5, X¥, 1], AIL, FFI, FPF, 1Z).

CALL SCL(LJ, X¥, AIL, CS, N2)

CALL JJC(ID, 1Z, XY, N, N1, N&)

CALL SSHM(SM, N, N2, EM, AIL, AR, CS, T, ES, ID, L], IH)

CALL LDAD{N, FP, FPJ, FPF, CS, T, AIL, FF, FT, IJ, IH, ID, N3, N4)

CALL GAUSS(SM, FP, N, ID, Z, N1}

- CALL EFX(N2, N4, ID, IJ, IH, DE, FP, EM, AIL, CS, ES, T, FE, FPF, FF)

END

€ SUB1——-DAT

SUBROUTINE DAT (N1, N2, N3, N4, N5, XY, IJ, AIL, FP], FPF, 12)
DIMENSION XY(2,50), 1J(2, 50}, AIL(3, 50}, FPJ(4,50),
LFPF (4, 507, 1Z {4, 10)

READ (5, #) (X¥Y{1, I), X¥{(2, 1}, I=1,N1)

READ (S, #) (1J{1, 1), 1J(2,1}, 1=1,N2)

READ (5, #} (AIL(1, I), AIL(2, I), I=1,N2)

IF (N3.NE.0) READ (5, ((FPJ(J,I),J=L 4), I=1,N3)
IF (N4.NE. 0} READ(5, =) ((FPF(], I}, J=1, 4), 1=1, N4}
READ (5, ¥} ((IZ(J, I}, J=1,4), I-1, N3}

RETURN '

END

C SUBZ2—-J]C

SUBROUTINE JJC(ID, IZ, XY, N, Ni, N5)
DIMENSION ID(3, 500, I1Z{4, 10}, XY (2, 50}
DO 10 I=1,3
DO 10 J=1, N1

10 ID{I, D=1
DO 20 [=1,N5
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20

40

a0

60

100

Do 20 J=1,3
DT, 1ZCL, I =1Z2()+1, 1}
DO 4D I=2, NI
J=i-1
E=(XY (I, I -XY (1, )42+ (XY (2, T) XY {2, J)) k2
IF {E.LT.0.01} ID(1, 1}=-1
CONTINUE
N=0
DO 60 [=1, N1
IF (1D, 1).EQ. ~1} THEN
ID(L, D=In{1, I-1)
{2z, =102, I-1
N=N+1
IB{3, 1)=N
ELSE
PO 50 J=1,3
N=N+ID(J, I}
IF (ID(J, ID. NE. 0} IDb{J, I)=N
CONTINCE
ENDIF
CONTINUE
RETURN
END

SUB3——5(L

SUBROUTINE SCL{1J, XY, ALL, CS, N2}
DIMENSION 1J(2, 50}, XY (2, 503, AIL (3, 50}, C5(2, 50)
DO 100 K=1, N2

1=1J(1,K)

J=1J(2,K)

=X¥ (1, D-XY{1, 1)
Y=XY(2, D XY(2, I

ATL (3, KY=SQRT (X#X+Y*Y)

CS(1, KY=X/AIL (3, K)
CS(2,K)=Y/AIL(3, K}

RETURN

END

[



C SUB4—--LOAD

SUBROUTINE LOAD(N, FP, FI’], FIF, CS, T, AIL, FF, FT, 1J, [H, ID, N3, N4)
DIMENSION FP (150}, FP] (4, 50}, ID(3, 50}, FPF{4, 507, C5(2, 507,
1IH{6), T(6, &}, AIL(3, 50) , FF(6),FT(6), 1] (2, 50}
DO 130 I=1,N
130 FR{1)=0.0
B0 140 I=1, N3
I1=FPJ{1, 17 +0. 01
0o 140 J=1,3
FI-TD(J, ID)
IF {J1.NE.OYFP(J1})=FP{JL}y+FF) (J~1, 1}
140 CONTINUE
DO 170 I=1,N4
{E=FPF (1, 1)+0. 01
CALL TTT(IE, CS, T
CALL FESUB(I, FPF, AIL, FF}
D0 150 J=1,6
FT(1)=0.0
DO 150 K=1,6
150 FT(I=FT{I)+T(K, I *FF (K}
CALL THSUB(IE, ID, 17, IH)
D0 160 J=1,6
TI=TH{(D)
TF (J1.NE. OJFP(J1)=FP{J1)-FT{J}
166 CONTINUE
170 CONTINUE
RETURN
END

c SUB5— -S54

SUBROUTINE SSM{SM, N, N2, EM, ALL, AE, CS, T, ES, ID, 1T, UD
DIMENSION SM(150, 150}, AIL (3, 50), AL (6, 63, C5(2, 50),
11D {3, 50), 1J(2, 500, TH(6),ES (6, 6),T(8, 6)

0O 105 I=1,N

DO 105 J=I N



105 SM(I, I3=06.0
DO 120 K=1, N2
CALL STIFF(EM, K, AIL, AE)
CALl. TTT(X,CS, T}
Do 102 I=1,6
DO 106 J=I, 8
BS(T, J)=0.0
DO 108 11=1,86
DO 108 Ji=1,6
108 ES(I, ID=ES(I, )+TCTL, D)*AE(IL, J13*T(J1, J}
ES(J, I)=E5(1, I}
106  CONTINUE
102 CONTINLE
CALL IHSUB(K, 1D, TJ, TH)
DO 120 I=1,6
11=IH(I)
1F (I1.EQ.0) GOTO 120
DO 110 J=1,6
JI=IR(D
TF {J1.EQ.0) GOT® 110
SM{I1, J1)=SM{IL, J13+ES(I, J)
11¢  CONTINUE
120 CONTINUE
RETURN
END

C SUB6-~-GALSS

SUBROUTINE GAUSS{SM, FP, N, ID, Z, N1)
DIMENSION SM{150, 1500, FP{1507, ID(3, 50}, Z (3}
[{} 200 K=1,N-1
DO 200 I=K+i, N
C=SM(I, K} /SM(K, K
DO 190 J=K+1.N
190 SM{I, JY=SM(I, J) -SM{K, 1)%C
200  FP(I)=FP{I)-C*FP (K}
FP (N} =FF {N} /SM (N, N)
DO 220 I=N-1,1, -1
DO 210 J=I+1. N
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210 FP(I}=FP{I}-SM{I, [}*FP(])
220 FP(I)=FP{I}/SM{I, I}
WRITE(B, 250)
250 FORMAT(15X, 53 * 7, RESULTS OF CALCULATION', S¢ #1,)
WRITE(6, %)’ Displacements
WRITE (6, 260}
260 FORMAT (58X, ' Node’, 11X, L', 15X, "V', 15X, " Phi’ )
D0 290 I=I, N1
Do 270 J=1,3
Z{=0.0
E=ID{J, I}
IF (K.NE.G} Z{D)=FF(K)
270 CONTINUE
WRITE(6,280) I, {Z(I),J=1,3)
280 FORMAT (I8, 5X, 3G16. 5}
290  CONTINUE
RETURN
END

[y

SUBT-—EFX

SUBROUTINE EFX (N2, N4, ID, 1], IH, DE, FP, EM,
1AIL, CS, ES, T, FE, FPF, FF)
DIMENSION ID(3,50), 1J{(2,50), IH(E}, DE(6), FP(150), FF(6),
2AIL(3,50),C5(2,50),ES(8, 68), T(6, €}, FE(6), FPF{4, 30}, AE(5, 6)
WRITE (6, 292)
292  FORMAT (/1X%,° Internal Forves')
WRITE (6, 295)
295  FORMAT(  Ele.”,6X,  BENi’, 10X, 'FQi", 10X, "Mi’,
110X, " FNj™, 108, ° FQJ’, 10X, "Mj’ )
DO 400 IE=1, N2
CALL THSUB(IE, ID, 1], [H)
D0 300 I=1,6
DE(I)=0.0
IF (IH(I}.NE.0) DE{I}=FP{IH{(I))
300  CONTINUE
CALL STIFF({EM, IE, AIL, AE}
CALL TTT(IE,CS, T}
o 320 I=1,8
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310
RYAY

370
400

FEI1}=0.0
Lo 310 J=1.8
DO 310 K=1,6
FE(1)=FE(L} +AE (I, J)#T (], K} *DE (K)
CONTENUE
DO 340 I=1, N4
K=FPF {1, 13+0. 01
TF (K. EQ. IE} THEN

CALL FFSUB (L, FFF, AIL, FF)

DO 330 J=1,6

FE(J) =FE{JJ +FF(])
ENDIF
CONTINGE
WRITE (6, 370} IE, (FE(I}, I=1,86)
FORMAT (15, 2X, 6G12. 5)
CONTINUE
RETURN
END

¢ sSUBOI-——T

340

SUBRGUTINE TTT(IE,CS, T)
DIMENSION CS{2, 50),T(6, 6)
DO 340 I=1,6

) 340 J=1.6

T, N=0.0
T(l,1)=C5(1, IE)
T(1,2y=C5(2, IE)

T2, 13=-T{(1,2)
T(2,23=T(1, 1}
T(3,3)=1.C

T{4, 4)=T(1, 1}
T(4,5)=T(1, 2)

TG, 43=T{S 1)
T{5,8)=T(2,2)

T, 6)=1.0

END

C SUBOZ--1H



SUBROUTINE THSUB(JE, ID,1J, 1H)
DIMENSLON TD(2, 50}, 1J(2, 50}, [H(8)
1=13(1, IE '

J=11(2, IE)

Do 550 11,3

TH(LY=ID(L, ID

550 [H(L+3)=ID{, D
RETURN
EAD

¢ SUBOd--FF

SUBRGUTIKE FFSUB({I, FPF, AIL, FF)
DIMENSTON ALlL(3,30), FPF(4, 50}, FF (8]
DO 560 J=1, 86

360 FF{J)=0.0

K=FPF {1, 12+0.01

E=ATL(3,K)

P=FPF{3, 1)

A=FPT {4, 1)

K=FPF{2, 1) +0. 01

GOTO (565, 570, 575, 580) K

SF(5) =—PkA*A*A® (2E-A) / (2+E*E*E)

IF (2) =—P#A~FF (5)

SE(6) =PxAkA%Ak (2%E—3%4) / (1 2%+E)

FF(3)=—FF (5) #E-FF (6} —P*A%A/2

GOTO 585

570 FF(5)=—PaA*A*k (3+E-2%A) /{E+E*E)

FF(2)=-P-FF (5)

D=PxpAx (E-A) / (E*E)

FE () =—D% (E-A)

FF (6} =D*A

GOTO 585

FF{4)=-PxA/E

FF(1)=—P-FF{4)

GOTO 585

380  D=P/ (E*E)
FF {2) =6#D*A* (E-A) /E

[
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FF{2)=-FF (2}

FF{3) =D (E- A} % {3/ -E)
FF {6) =DA% (2%E—3%4)
CONTINUE

RETURN

END

C SUBO4-—STIFF

110

SUBROUTINE STIFF(EM, IE, AIL, AE}

DYMENSION AT1.(3, 50}, AE(8, B)

DO 110 1=1,6

DO 110 J=L6

AE(I, 1)=0.0

A=ATL (1, IF)

Z=AIL(2, 1E)

=AIL{3, IE)

AE(1, 1) =EM*A/E

AE(], 4)=-AE(L, 1)

AL(3, 6) =2+EM*Z/E

AE(3, 3} =2%AE (3, 6)

AE(3, 5)=~3%AE(3,6) /E

AE(2, 3)=-AE(3, 5)

AE(2, 2)=24AE(2, 3} /E

AE(2Z, 5)=-AE{2, 2}

AE(2, 6)=AF{2, 3)

AE(4, 4)=AE(1, 1)

AE (B, 5)=AE(Z, 2)

AE(5, BY=AE(3, )

AE(B, 6)=AE (3, 3)

DO 530 1=2,6

DO 530 J=1,1-1

AE(IL, J}=AE(], I}

RETURN

END
. WH
Bl1 A A=0.5m",1=0.04167 m*,E=30 GPa(£ 25 T®H),
L &RGT A% RAELHFERUHE 14 %,
2. BILZ K El k& U




8 kN

o 10kN-m 4,3,2, 3,2, 3E7
12 K!‘\Fz o AN\ KN T 0.0.0,4,5 4,80
gr:j 16 knNf 12N 1,2,2,3,3,4
Z=® E 0. 5, 0. 04166, 0. 5, 0, 04166, 0. 5, 0. 04166
EE ) e 2,12,0,0,3,0,-8,-10

1.1,-15,4,3,2,-12,2.5,3,3,16,2.5
1,0,0,0,4,0,0,0

FE 14

3. BATRF ITHRERDT
*EkRARESULTS OF CALCULATION#otx

Displacements
Node U ¥ Phi

| . 00000 - G0000 . 00000

2 . T2245E-04 . 20985E-05 . 13604E-05

3 . 64101E-04 . 33244E-04 -. 15098E-04

4 . 0OD0G . D000 . QG000
Internal Forces

Fle, FNi FQi Mi FNJ FQj M

1 -7.8694 47, b6 54, 710 7. 8694 12, 433 15. 560
2 24, 433 ~7. 8694 -15. 560 —-24. 433 7. 8694 ~23. 787
3 27.355 10. 024 13. 787 —43. 355 1. 9755 6. 3351

Bl2 A A=1X10' el I=1m' ,E=1000Pa(FERREEH U ARBER,BYE
BE RSB E), :

1. 5558 2 AHT EREFERWE LS .

2. B EH B2 H:

4
30'&?\'! |3 4
@ { 5,3,1,1,2,1
£ | 0,0,0,4,0,4,4,4,4,0
E 1) {3 = .
g I had ll ")‘.! 3! 4] 5' 4
1E4, 1, 1E4. 1, 1E4, 1
1 s |
A s — 2,30,0,0
| im 1. 1,~20, 4
- ] 1,0,0,0,5,0,0,0
KB 15
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I BB THERET.

Bisplacements

MNode

Internal Forces

Ele.
1
2
3

]

N 3 D

FkkkkRESULTS OF CALCULATTON*k*Aok

FNi

15

41.
15

. 655
7H4
605

U
. 00000
389. 65
389. 65
38%. 64
. 00600

FQi
B8. 265
-15. 655
41. 746

v Phi

. 00000 . D000

. 626109E-02 ~-119. 45

. 62619E-02 41. 743
- 62619E-02 —-83. 495

. 00000 . 00000

Mi FQj
113. 06 15. 665 11. 735
. 76294E-05 —41. 754 - 15.655
104. 37 -15. 655 —41. 746

Mi

= B9OTIR 03

62.614
62, tily
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TE2SEHE

|. B EE,EZFZEH . &M AF  EF20 . LA .S HEF MK, 1983
2. AR Ak Eg AW E LM F . W E BERT AL, 1994
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