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2. PAD
PAD PAD
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10

11

PAD

cal inputl
3 cal iff [C]
cal wstiff cal loca {n
[RIO[C] [R]
{Ps}
cal eload |7 cal efix {F:}
{P}
cal load
{PYO{Po} HP} 8 cal trans u!
cal locat {1}
cal bound
cal gauss {P}
cal trans a
cal ngm cal tiff cal dix
call locat
{F}O{F:}+[T][C]{DIS}
stop
end
a
2.2 PAD

{P}

{P}O {Po} {Pg}

{Po}

{P} load



ngm

public

load bound gauss

—nai n
PAD inputl
PAD
PAD
PAD 2.3
public
main
open "fr da" for input as #1
open "fw dat" for output as #2
cal inputl
cal wstiff
cal load
cal bound
cal gauss
cal ngm
stop
2.3 PAD
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1
public
1 13
2 dim
3 open frixt  fw.txt
fr.ixt
PAD 14 32
e I nput 1
inputl
nn ne
nf nd npj npe
1 24 2 4
3
2 X 24
X
30kN- m
1 3 4
a @ @ P
)
6
2.4
3 L cosa sina
4
5 g np 3
24 4
Xpsa Yps Mpy 0 0 30 Ypa
6
inputl  PAD 25
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inputl

nn, nf, nd, ndf, ne, npj, npe, x(nn), y(nn),
jl(ne), jr(ne), ea(ne), €i(ne), mj(npj), aj(npj, 3),
mf(npe), ind, ag, bq,

g1, g2, ibd(ndf), bd(ndf),

n, a(ne)

input 1 nn, ne, nf, nd, ndf, npj, npe
nO 30(nn  ne)

print 2 nn ne nf nd ndf npj npe n

input 1 inti  x(inti) y(inti)

inti=1, nn

print 2 inti  x(inti) y(inti)

input#1 inti jl(int) jr(inti) ea(int) eiinti)

inti=1, ne

print#2 inti ji(int) jr(int) ea(inti) ei(inti)
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a
inti=1, ne jl(inti)<jr(inti) <
stop
j0 jl(inti), kO jr(inti)
inti=1, ne dx0 x(k) - x(), dyDD y(k) y()
al(inti)0 sgrt(dxCx+dyCdy)
input 1 inti, mj(inti),
npj=0 gj (inti, 1), gj(inti, 2), gj(inti, 3)
inti=1, npj
print 2 inti, mj(inti),
g (inti, 1), gj(inti, 2), gj(inti, 3)
input #1,inti, mf(inti),
ind(inti), ag(inti), bg(inti),
npe=0 g(inti), g2(inti)
inti=1, npe
print #2, inti, mf(inti),
ind(inti), ag(inti), bg(inti),
gl(inti), g2(inti)
ndf=0 input #1, inti, ibd(inti), bd(inti)
inti=1, ndf —
print #2,inti, ibd(inti), bd(inti)
end
2.5 Inputl PAD

public
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inputl  PAD 33~117

[R]
— stiff locat wstiff

[R] 1.27
[C] {1} " [R]
ie ie 1 2 ne 1.27
[C] stiff ie
{11} ii 6 |ocat
[C] {1} ‘ " [R]
ne [R] wtiff
locat wstiff PAD
[G— stiff
1.27 1.26
ea ie e ie a e
public C G
2.6 i jl ie ) jr ie

Q

2.6
1.26 1.27 [C]

stiff  PAD 2.7

inputl
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siff e
dim
idjl ie jOjr ie cosa
X x x i /d ie cyD vy j y i /d ie sina

bl0ea ie /d ie b2012CEl ie /d ie OB
b30 6l ie /d ie OR b4O2[H ie /d ie

s10 b1lexCex+b2ltylCty

sl0 bl b2 [kxCky, s30 b3Cky
A0 blltylty+b2Ctxtx

S50 b3kx 60 b4

c 1,1 Osl,c 1,2 Os2,c 1,3 0Os3,¢c 1,4 0O =i,

c 1,5 0 s2c¢c 1,6 O3 c¢c 22 OsAc 2,3 0 5

c 24 0 2c¢ 25 0 #,c 26 0 sc¢ 33 025

c 3,4 0 s3,¢c 35 0Os5c¢c 3,6 0Os,c 4,4 0Osl,

c 45 0Os2,c 46 0O s3c 55 0Os4,c 56 05

c 6,6 0206
i=2,6 =Li 1 c i,j Oc
end
2.7 stiff PAD
ie

153~203

NG EE

\
put

BEH|I
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{1}—- | ocat
Ie 13
[R] 11 ”
3% 3 2% 2
u v
u v ¢ 2.8
v
1,23 5% 13,14, 15
d
4 10,11,12
6 2.1 2.8
2.1
| J ] Vi ¢i UJ VJ ¢
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2 5 4 5 6 13 14 15
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2 3 4 5 6 7 8 9
2.8 2.1
I U v @ 3 2 3 1 3i
ie i Sjloie j =jr e
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[C] i 6 29



51

[R]
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€, C. Ci Cy Ci CoH 69
2.9
ii 6 locat PAD
204~220
locat ie
dim
idj ie jOjr ie i
i1 030 2
i 2 O30 1
i 3 U 30
ii 6
i 4 O3ag 2
i 5 O3 1
i 6 O 30
end
2.10 | ocat PAD
[R]— wsti ff
stiff ie [C] locat
[R] 2.9 [C] Ci

[C]
Rii i

i j

2.10
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Cij - Rii(i),ii(j) (i, =1 6)
[C] j [R] i i
i j | 6 [C] [R]
[R]
[R]
[R]
0 0
211 11
[R] 11x 11
[R] 21x 21
0,0,0
3 7
2
0,0,10 11,0,0
5
4
2.11
2.11 1] ”
2 3 1 3i
1
2
3 nn nf n 3x nn nf [R]
n
2.11 “ " 2.12 n 3 7
15 i 1 j 6
[R] 2.13
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19, 20, 21
7,8,9
123 4,5,6 —Y
3 7
2
6 16, 17, 18 10, 11, 12 13,14, 15
2 , 5
2.12
[R] 12 316 17 18 k] [R]
[K] 123 4 5 6
; i
o [kl [Kie] o2
= =0 g
[C] =K B B 3
B B4 16
g [ka] [Ke] g 5 17
g g6 18
213 (k] [Kis]  [Kea]  [Kee] [R]is, 15
4 “ 2.12 4
ie [C] i 6 stiff  locat
2.9 n [C]
G [R] Riiiij 1 j=186 i il
n n G Ri i i j i i
Cij ij 1 6 [C]
[R]
wstiff  PAD 2.14
118~152 [R]

5
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2.14 wstiff  PAD

wtiff
dim
i=1,n j=i,n rij oo [R]
ie=1 ne cl siff ie [C]
cal locat ie {n}
A
k=1 6 i0ii k
®
i>n <
a
B
a k,=k,, 6
jiaii k,
O,
j>n <
rioj Or i j +¢ k,k
i=2,n =Li 1 rioj ogr ji
end
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{P}
— efix trans eload load
{P} {Po}
{Pe} {P} {Po}+{Pg}
input
{P} {P}
{Po} load {Po}
tP) {Pd
eload load €load
{P}
{ Po}
npj 1 np
mj  npj g npj,3 npj Xo Yo
Mp inputl
i k mj i

q i1 Xok g 12 =Ypx g i 3 =Mp
p 3k 2 p 3k 1 p 3k
qi(i, =Xy, - pBk=2)  qi(i, 2=Y,, - pBk-1)
ai(i, 3=My, - p(3k)

i 1 np
{Pp} p n PAD 2.15
233~240
0 [ 500
| npj =0 2
i=1,np
kOmj i
p 3*k 2 Oq i1
p 3*k 1 Oq i2
p 3*k Oq i3
2.15 PAD
5

2.16 7 8
npj 4
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2.2
25 kN- m
20 kKN- m
10 kN / 15 kN- m
1 2 3
4 5 6
30 kN:
9 ™ " 8 35 kN
2 B
7. 7
2.16
2.2
k=mj i 3k 2,3k 1,3k Xo Yp Mo,
1 1 1 2 3 10 0 20
2 3 7 8 9 15 25 0
3 7 19 20 21 0 0 30
4 8 22 23 24 35 0 0
{Pe} eload
{F& efix
[T] trans
{1} locat {Pe}
{Pe} efix trans  eload
PAD
1 {F&} e efix
23 8

2.3

{Fe L




ind i [ j

F N 0 0
q,
1 Fo,| —a@-ard+220r | -qaB-22 0
i a i o LO o LO
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F N 0 0
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q — _
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__ q;b, [12b; bl2 -3, bzz -qb, [12b32 b, +3b, bz2
M
f +b2L]/12L° - 2b2L)/1212

F o 0 0

-q,C, [18012 L-12¢’ +ciL

_ 1 _
=0 For -Zqc, - Fro,
3 gi‘ﬂ:ﬂ_g o —2ce —%c;]llzﬁ PR

- 0,c,[18¢,¢] —36,C; - 0,6,[18cic; +36,C;
' +CL - 2c,/15)/36L° - 2c;L +2c;/15]/36L°
F N 0 0
, el _ . .
4 i l Fou -6g,a(L - a)/L’ 6q,a(L - a)/L’
]
a J—
My q (L-a)@a-L)L’ g,a(2L - 3a)/L?
F N 0 0
q; 0, — R —
s | 3, | Fos -a@d-2d)L -Q,
i a i B q q
= M, qI%d2+(b—a)L—f‘aL %Edz-f‘QL
9 F o ‘qlgi‘fg A
6 _
— % |7, o 0
Ne—a ] _
M, 0 0
= b+a d
-g,(b-a B_— H _ 449
| g, T 6, (-2 -> 0 -
! tﬁa b ] 'Eo : 0 0
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2.3
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ind [ i
i
F o 0 0
a
1 t, B a
8 i ] t, ,J Fo 0 0 b h
Ih 01 t
— El — t
Mp _a(ql _qz)F -Mg ® '
npe 2.3 1 npe
mf npe ind npe
ag npe bg npe gl npe 02 npe 2.3 ab g o
i k k mf i k
{FY® ind i a i bg j ql i a2 i 2.3
ff 6
1
2
217
4 npe 4 24
20kN
— - > ; 3
g |
<
8
Q
-
R/ 7 77
2 2 2 L2
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2.4
i K mf i ind i a ba al | a2 |
1 1 L/2 20
2 2 0 10 10
3 4 L/2 15
4 1 L/2 30
24 « » “ o
i —_— efix
21 283~346
efix i
dim
i 1,6 ||—|ffj|]0| ff 6
kOmf | ,d=a k |

adag i blbg i plOgl i p209g2 i

bids (atb /2,b20b ab3d atb /2

cl0sl (2b+a /3,c20b ac30 2t+a /3

d10bOB &aIB,d20blb ak

ind i = |

end

2.18 efix PAD
1 2.18 ind i 1 case 1
ind i =2 case 2
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2 casel case8 2.3 1-8
3 2.3
2. [T]— trans
efix {Fr}

{FF}(E :[T]T{EF}(e

[T]
Cc C
ie i =jloie
X yr = X iy i X2
Yy o 2.6 C« C [T]
trans trans PAD 2.19
347~371
trans ie
dim
idjl ie jajr ir cosa
cxd x| X i /d ie sina
eyl 'y | y i /d ie
i=1,6 ||—| =16 H— tij oo [T]
1=1,4,3 |— t i i Oox
t i i+l Ocy [Tl
t i+l i 0O cy
t i+l i+1 Ocx
end t i+2 i+2 01
2.19 trans PAD
3. {Pg}—— eload
npe 1 npe
k =mf i
&

]
Y2

1.16

:jr

i=jl k

ie

i=ir
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efix k {F} {Fe}

K
Fe} =M1} (F} f 6

F(1)0
D 0
-0
{F)0 Fern
AFg F@n
+6p
@)
1.50 {Fa} {Fep k i
j K
{NYy=[3 2,3 1 3 3 23 1 3]
{Fe) 6 {Pe}
—~f (1) - pe(3i-2) —~f (4) - pe(3i-2)
ii -f(2-pe@-1; j: —f(5) - pe@-1
- (3) - pe(3i) ~f (6) - pe(3))
2.20

k 6 2.20
{Pe} npe {Pe}

I:I

{Fe} =

{Pg} 2.21 3
n=3x 3=9 {N}=[1 2 3 10 11
12]" 4 {Pg} 10 11 12 n

: z ¥

77 77
2.21

eload PAD 2.22 250~282
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eload

dim

i=1,n ||— pe i 00 {Pr}

i=1 nDEH— k=mf i

end
®
I i
2.15
eload {Pg}
2.23 load

k
| cal trans k | | [T]
| cal locat k | | {n} i 6
EEEEEEEG ff 6
{FIO[TI{Fr}
A
ki=1l 6 joii k
j>n
pe j Ope j
f K
2.22 eload PAD
n
{P}— | oad
{P}
{P}

221~249

PAD
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load

i=Ln  ||—— p i OO

npj =0

.

kO mj i

p 30k Og

p 30k 2 Ogq
p 30k 1 Ogq

i3

i1
i,2

npe=0

cal eload

i=1n p i Op i +pe i

@ return

end

2.23 load PAD

bound
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DDE
OOE
g &P
z & &

> >

E S &
o
TJ;U
>

]
mlm!
Z 7
<

e
1
&
,%;U
>

A=1.0x 20%°
2.1

j

R, 009, O
0o O
R2n B@z D
H
MDDNE
Uo. O
Rjn BE@ O
H
Mg

R 09,0

Cj:O

AC; =R;0, + R;;,0, +A + Ad; +A + R0,

Rijj (I =1, 2, A n, i # j)

2.2

ibd ndf

EH—RHC,H (R,
HDZ_RZjCj% H?Zl
U U
o M pgM
0 _ 0 0O
O CJ O [lo
O M O OM
O O O
R -RC P Ry

C,=0 0,40 - 3, +A +1 - 5, +A +0 - 5, =1 - J,

nd
ndf

2.24

0 A R,OD,0

0o O
0 A R,O9.0

N
M MDD

U0y O
1A O DBZD
M MOOMO

oo O
0 A R,E®.B
3, =C,

bd ndf

Rj

ndf

2.1

2.2
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nd 3 5 ndf 5 5
25
1 1,23 2 4,56 3 7,809 4%
éz a @ ° 10,11, 12
Gt (e}
.| 11718 13,14, 15
7 5 7;;%
2.24
2.5
i 1 2 3 4 5
k ibd i 2 10 12 13 14
bd i 0 0 0 0 0
i k =ibd i “
" [R] R«=A A
Pc=A- bd i i 1 ndf
bound PAD 2.25 372~390

bound

=

A=1.0E20

i =1, ndf

2.25

k=ibd i
r kk OA
P k OAd

bound PAD
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— gauss

[RHa}={r}

n [R] n
Crout LDLT

FORTRAN

[RI{x}={r} 23

R, Ry A RyOXD
Ry Ry A R,OX0 P
oM M Mg
R, R, A ROHHH B

0
0
S 24
J
H

“ Ou

24 - i i=1 2 3 n

24

O

o
e
N
e
w

>
Y
]
S
O
O™
o

@ 111 1
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[R]

[R]

2.8

R =R R
P1=P0_R|_‘ci 0

1

R, Ry Ri A
BO R, Rs A
00 0 2 A
SM M M
Ho 0 0 A
k — pk-1 _ 'll(<_l k-1

R =R™ ~ i RS
k = pkt _ Rikk_l k-1
i i R:k_l k
2.6
k — pk-1 _ Ri:_l Rk—l
- Rkk—l K
k
k-1
Pk = F)ik—l _ E‘E_l Pkk—l
k
{P}
B:\)ll RlZ Rls A
Bo R22 R23 A
BO 0 R; A
oM M M
%o 0O 0 A

(i, j=2,3A,n)

° U0 OR° O
Rimmlu 0 0
RZnDD(ZD DPZ D

00, O_0_, 0
n D%S oo O
OO O 0
MMy f Mg

wHX:E HBH

(k=1,2,A ,n-1;i,j=k+1, k+2,A ,n)

(k=L2,A ,n-2%i,j=k+Lk+2,A,n)

25
Ox 0 P O
R 000 o' 0
RZnDD(ZD EPZD
0000 O
RsnDD(G,D:%DsB
00
MDDMS oM
00, O 0
R O O B’nm

2.5

2.7

25

2.8
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Ef( _ P, O
"R, H
O n 0
S=HR - SRR
H j;l I a
2.6 2.7 29
[R] 2.7 29
gauss PAD 2.26 391~438
gauss
nr nn ,p n
PN
nldn 1
k=1, nl i=k+1, n
i
cr ki /It kKk E
Pi OPi cOp Kk T
i=k+1,n roi,j Or ij clr
p n Op n-r nn
1l
R
i=1, n1 kOn i, ki0Ok+1 o
2
j=k1,n p k Op k r kj *P j
end p k Op k Ir kk

2.26 gauss PAD
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{P}

®

Fle=mkelsle +fFJe

©}° e
Fepe
®
1 trans ®
2 stiff ®
3 locat ®
O, 0° P(ii() 0O
oo o . O
5,0 CPi(2)0
e B0 P
5.0 Plid)o
S0 PG
A (O)R
{of* 6
5, i i >n
4 [T1k] {3} {F}
5 ® e &
£ ® k=e®
6 ff 6 4 {F}
7 ® ie 1
ngm PAD

439~492

{1}

dis

{F}

ngm

[Tk 1% {of°

[T]
[k]e [C]
® 6
6 {o¥*
5,=0
i 1 npe k=me i k
Fef*  (Fe)
{F}
2.27



ngm

ie=1, ne — | cal trans ie | |

| cal «iff ie | |
| cal locat ie | |
A .
i-16 | ds i OO0
= o i
j>n

ds i Op j

i=1,6 ||_ ff i OO0 |

=16 |_ff i Off i

+c i,] *dis j
i=16 |— f i 00

+H oQ,) *ff

EI E| =16 |_ T

npe=0 -

i=1,npe

KO mf i
k#ie Z
| cal efix i | | {Fu}

{F}
2.27 ngm PAD
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PAD VB
frame

3 2.3 8

3 i i o<ir

fw.txt

frame

' Structural Analysis Program For Plane Frame

Option Explicit

Public nn as Integer, neas Integer ¢ nd as Integer, ndf as Integer

Public nf as Integer, npj as Integer, npe as Integer, n as Integer

Publica 50 asDouble t 6 6 asDouble x 40 asDouble,y 40 asDouble
Publicjl 50 aslinteger,jr 50 aslnteger,ea 50 asDouble, e 50 asDouble

Publicc 6,6 asDouble r 120,120 asDouble,p 120 asDouble pe 120 asDouble
Publicibd 20 aslinteger,ii 6 aslinteger,bd 20 asDouble ff 6 asDouble

Publicmj 20 asinteger,q 20,3 asDouble,f 6 asDouble dis 6 asDouble
Publicmf 30 aslinteger,ind 30 aslinteger,aq 30 asDouble bq 30 asDouble
Publicql 30 asDouble, g2 30 asDouble

' Main Program

Sub frame

Open "e\mydatalfr.txt" For Input as #1
Open "e:\mydata\fw.txt" For Output as #2

i
fr.txt
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Call inputl
Call wstiff
Call load
Call bound
Call gauss
Call ngm
Close 1
Close 2

End Sub

' SUB-1 Read and Print Initial Data

Sub inputl

Dim inti as Integer, intj as Integer,i as Integer, j as Integer, k as Integer
Dim dx, dy As Double

Print #2, "Plane Frame Structural Analysis"

H Nk ko n
P”nt#2, hhkkkkhkkkhkhkhhhhhkhkkhhhhkhhhhhkhxx

Print #2, "Input Data"
Print #2, " "
Print #2,
Print #2, "Structural Control Data"
Print #2, " "
Print#2, "nn"; Spc 3 ;"ne"; Spc 3 ;"nf*;Spc 3 ;"nd";Spc 3 ;"ndf";Spc 2 ;"npj";Spc 2 ;
"npe’; Spc 3 ;"n"
Input #1, nn, ne, nf, nd, ndf, npj, npe
n=3* nn nf
Print#2,nn; Spc 2 ;neSpc 2 ;nf;Spc 2 ;nd;Spc 2 ;ndf;Spc 2 ;npj;Spc 2 ;npegSpc 2 ;n
Print #2,
Print #2, "Nodal Coordinates"
Print #2, " "
Print#2, "Node"; Spc 2 ;"x";Spc 5 ;"y"
i=nn
Forinti=1toi
Input #1, inti, x inti ,y inti
Print#2,inti; Spc 2 ;x inti ;Spc 3 ;y inti
Next inti
Print #2,
Print #2, "Element Information"
Print #2, " "
Print#2,"EleNo."; Spc 2 ;"jI';Spc 2 ;"jr";Spc 5 ;"ed';Spc 7 ;"@";Spc 5 ;A"
i=ne
Forinti=1Toi
Input #1, inti, jl inti ,jr inti ,ea inti ,e inti
Next inti
Forinti=1Toi
Ifjl inti >=jr inti Then Stop
Next inti
Forinti=1Toi
j=jl inti
k=jr inti
dx=x Kk X
dy=y k vy j
ad inti =Sgr dx*dx+dy*dy
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Print#2,Spc 3 ;inti;Spc 4 ;jl inti ;Spc 3 ;jr inti ;Spc 2 ;ea inti

Spc 2 ;a inti
Next inti
Print #2,
k =npj
If k<>0Then
Print #2, "Nodal Load"

Print#2,"i"; Spc 3 ;"mj";Spc 2 ;"xd";Spc 2 ;"yd";Spc 2

Forinti=1Tok

Input #1, inti, mj inti ,q int,1 ,q inti,2 ,q inti,3
Print#2,inti; Spc 2 ;mj inti ;Spc 2 ;q inti,1 ;Spc 2

Next inti
End If
Print #2,

i =npe
Ifi<>0Then
Print #2, "Element loads’
Print #2, "

Print#2,"i"; Spc 3 ;"mf"; Spc 2 ;"ind";Spc 2 ;"aq";Spc 2 ;"bq";Spc 2 ;"gl"; Spc 3

Forinti=1Toi
Input #1, inti, mf inti ,ind inti ,ag inti ,bqg inti

Print#2,inti; Spc 2 ;mf inti ;Spc 3 ;ind inti ;Spc 2

Spc 2 ;ql inti ;Spc 3 ;Q2 inti
Next inti
End If
Print #2,
j = ndf
If j <>0Then
Print #2, "Boundary Conditions'
Print #2, "
Print#2,"i"; Spc 3 ;"ibd"; Spc 3 ;"bd"
Forinti=1Toj
Input #1, inti, ibd inti ,bd inti
Print #2, inti; Spc 3 ;ibd inti ;Spc 3 ;bd inti
Next inti
End If

End Sub

' SUB-2 Assemble Structural Stiffness Matrix { R}

Sub wstiff
Dimi asinteger, j asinteger, ie asinteger, k1 as integer, k2 as Integer

Fori=1Ton

Forj=1Ton
r i,j =0

Next j

Next i

ie=1

Do Whileie<=ne
Cdl «iff ie
Cdl locat ie
Forkl=1To6

o

;md”

inti

e

inti, 2

g2

inti

;Spe 2

7Spc 2

inti

;Spe 2

;6

o]

;bg

inti

inti, 3

inti

;2"
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i=ii ki
Ifi <=nThen
Fork2=k1To6
j=ii k2
If j <=nThen
ri,j =r i,j +c ki, k2
End If
Next k2
End If
Next k1
ie=ie+1
Loop
Fori=2Ton
Forj=1To i 1
roi,j =r j,i
Next j
Next i

End Sub

' SUB-3 Set Up Stiffness Matrix [C] Global Coordinate System

Sub stiff  ie

Dimi asinteger, j as Integer
Dim cx as double, cy as double, bl as double, b2 as double, b3 as double, b4 as double
Dim sl as double, s2 as double, s3 as double, s4 as double, s5 as double, s6 as double

i=jl ie
j=jr ie
CX= X | x i /d ie
cy= VY j y i /d ie
bl=ea ie /d ie
b2=12#*ei ie /d ie *3
b3=6#0e ie /d ie "2
ba=2#0e ie /d ie
sl=bl0cx"2+b20cy”2
2= bl b2 OcxOcy

s3 =b3 Ocy
sA=bl0cy”2+b2Ocx "2
s5 = b3 Ocx

s6=b4
1,1
1,2
1,3
1,4
1,5
1,6 =
2,2
2,3
2,4 =
2,5 =

I IR TR TR TRT
fﬂ&%&&’af@f’l

O 000000000
R©G
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c 2,6 =

c 3,3 =2#0s6

c 3,4 =

c 3,5 =5

c 3,6 =6

c 4,4 =s1

c 45 =32

c 46 = S3

c 55 =4

c 56 =s5

c 6,6 =2#0s6

Fori=2To6
Forj=1To i 1

c i,j =c i

Next j

Next i

End Sub

' SUB-4 Set Up Element Location Vector {11}

Sub locat ie

Dimi asinteger, j as Integer

i=jl e

j=jr ie

i 1 =300 2
i 2 =300 1
ii 3 =30i

i 4 =30 2
i 5 =30] 1
ii 6 =30j
End Sub

' SUB-5 Set Up Total Nodal Vector {P}

Sub load

Dim | asinteger, j asinteger, k as Integer
i=1
Do Whilei <=n
p i =0#
izi+1
Loop
If npj>0 then
Fori=1Tonpj
k=mj i
p 30k
p 30k
p 30k
Nexti

=N
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End if
If npe <> 0 Then
Cal eload
i=1
Do Whilei<=n
p i =p i +pe i
i=i+1l
Loop
End If

End Sub

' SUB-6 Set Up Element Effective Load

Sub eload
Dimi asinteger, j asinteger, k asinteger, k1 asinteger, k2 asinteger, k3 as Integer

i=1
Do Whilei <=n
pe i =0#
iz=i+1
Loop
i=1
Do Whilej <= npe
k=mf j
Cdl trans k
Cdl locat k
Call efix |
Forkl=1To6
f kI =0#
Fork2=1To6
f ki =f ki +t k2, k1 *ff k2
Next k2
Next k1
Fork3=1To6
i=ii k3
Ifi <=nThen
pe i =pe i f k3
End If
Next k3
=i+l
Loop

End Sub

' SUB-7 Set Up Fixed-End Force Of Element

Sub efix i

Dimj asinteger, k as Integer

Dim sl asdouble, aas double, b as double, pl as double, p2 as double

Dim b1l as double, b2 as double, b3 as double, c1 asdouble, c2 as double, c3 as double
Dim d1 as double, d2 as double
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Forj=1To6
ff ] =0#
Next
k=mf i
d=a k
a=aq |
b=bqg i
pl=ql i
p2=qg2 i
bl=d a+b /2#
b2=b a
b3= a+b /2#
cl=d 2#0b+a /3#

c2="0h2
c3= 2#0b+a /3#
dl=b”~3 a3
d2=b*b ala
Select Caseind i
Casel
ff 2 = plO d a ~2* 1#+2#*ald /d72
ff 3 =pl0ald d a ~2/d72
ff 5 = p1 ff 2
ff 6 = pl*a”2* d a /d"2
Case2
ff 2 = pl*b2* 12#*blr2*d 8#*b1"3+b272*d 2#*bl*b272 | 4#*4"3
ff 3 =pl*b2* 12#*b3*bl"2 3*bl*b272+b272*d [12#/d "2
ff 5 = pl*b2 ff 2
ff 6 = pl*b2* 12#*b3"2*bl+3#*bl*b272 2#*b272*d [12#/d"2
Case 3
ff 2 = p2*c2* 18*cl”r2*d 12*cl"3+c272*d 2*cl*c2”2 4*c273/45 [12/d"3
ff 3 =p2*c2* 18#*c3*clN2 3#*cl*c272+c272*d 2#*c273/15# /36#/d "2
ff 5 = 05*p2*c2 ff 2
ff 6 = p2*c2* 18#*c372*cl+3*cl*c2”2 2*c272*d+2*c2~3/15# /36#/d"2
Case 4
ff 2 = 6#*pl*a* d a /d"3
ff 3 =pl* d a * 3#*a d /d"2
ff 5 = ff 2
ff 6 =pl*a* 2#*d 3#*a /d"2
Case5
ff 2 = pl* 3*d*d2 2#*dl /d"3
ff 3 =pl* 2#*d2+ b a *d di/d /d
ff 5 = ff 2
ff 6 =pl* d2 di/d /d
Case 6
ff 1 = pl* 1# ald
ff 4 = pl*al/d
Case7
ff 1 = pl* b a * 1# b+a / 2#*d

ff 4 = pl*d2/2#/d
Case 8
ff a* pl p2 *e k /b
ff 6 = ff 3
End Select

w
1
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End Sub

' SUB-8 Set Up Coordinate Transfer Matrix [T]

Subtrans ie

Dimi asinteger, j as Integer
Dim cx asdouble, cy as double

i=jl ie
j=jr e
cX= X | X i ld ie
cy=vY j y i [d ie
Fori=1To6

Forj=1To6

t i,j] =0#

Next j
Next i
Fori=1To4 Step 3

t i,i =cx

t i,i+1 =cy

t i+1i = ¢y

t i+1,i+1 =cx

t i+2i+2 =1#
Next i

End Sub

' SUB-9 Introduce Support Conditions

Sub bound

Dimi asinteger, j asinteger, k as Integer
Dim aas double

If ndf <> 0 Then
For j =1 To ndf

a=1E+20

For i = 1 To ndf
k=ibd i
r k,k =a
p k =a*bd i

Next i

Next j
End If

End Sub

' SUB-10 Solve Equilibrium Equations

Sub gauss

Dimi asinteger, j asinteger, k asinteger, k1 asinteger, nl as Integer
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Dim c as double

nl=n-1

Fork=1Tonl
kl=k+1
Fori=kl Ton

c=r ki /r kk
p i =p i p k *c

Forj=kl Ton
r i,j =r 1i,j r k,j *c
Next j
Next i

Next k
p n =p n /r nn
Fori=1 Tonl
k=n 1
kl=k+1
Forj=kl Ton
p k =p k r kj *p ]
Next j
p kK =p k /r kk
Next i
Fork =1 To ne
Call locat k
Forkl=1To 6
i=ii kIl
If i > n Then
p i =0#
End If
Next k1
Next k
Print #2,
Print #2, "Output Data"
Print #2, " "
Print #2,
Print #2, "Nodal Displacement"
Print #2, " "
Print #2, "Node No.", "u", "v", "fai"
Fori=1 Tonn
Print#2,i,p 3*1i 2 ,p 3*i 1 ,p 3%*i
Next

End Sub

' SUB-11 Calculate Member—End Forces Of Elements

Sub ngm

Dim i as integer, j as integer, ie as integer, k as Integer
Dimfe 6 asdouble, fl 6 asdouble

Print #2, "Element No.&member-end force:"

Print #2, " "

Print#2,

Print#2, "Ele No.","n 1 ","q¢ 1 ","m 1 ",'n. r ","q r ","m
Print #2, " "
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ie=1
Do Whileie<=ne
Cdltrans ie
Cdl stiff e
Cdl locat ie
Fori=1To6
dis i =0#
j=iioi

If j<=nThen
dis i =p j

End If
Next i
Fori=1To6

fe i =0#

Forj=1To6

fe i =fe i +c i,j *dis ]

Next j
Next i
Fori=1To6
f i =0o#
Forj=1To6

f i o=f i +t i,j *fe j

Next j
Next i
If npe<>0Then
i=1

Do Whilei <= npe

k=mf i

If k=ieThen

Call

efix i

Forj=1To6

fjo=f | +ff |

Next j

End If
i=i+1
Loop
End If
Print#2,ie,f 1
iezie+1
Loop

End Sub
5.
2.1
2x 10° KN/m? |

2,3 ,f 4 ,f 5 ,f6

frame 2.28
32x 10 °m* A 1.0x 10 ?m?

14
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100 kN
30 kN/m J
3 da 1 @ 2;% -
80kN- m 7z E
N
80 kN
y — 3 .
L E
N
4
| 4m | 2m | 2m
I T I 1
2.28
2.28
inputl input kKN m
nn nf nd ndf ne npj npe
nn 4 nf 2
nd | ndf 2
ne 3 npj |
npe 3
i 1 2 3 4
i 4.0 8.0 0.0 4.0
i 4.0 4.0 4.0 0.0
EA EIl
i 1 2 3
I 1 1 1
jroi 3 2 4
ea | 2.0E10° 2.0E10° 2.0E10°
a i 6.4E10* 6.4E10* 6.4E10"
Xp Yp Mp
m i q i 1 qg i 2 g i 3

1 0.0 0.0 80.0
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a b 01 7]
i mf i ind i aq i bg i gl i g2 i
1 1 2 0.0 4.0 30.0 30.0
2 2 20 0.0 100.0 0.0
3 1 2.0 0.0 80.0 0.0
6
i ibd i bd i
1 0.0
2 0.0
fr.txt
4 3 21213
1 40 40
2 80 40
3 00 4.0
4 40 00
1 1 3 20E6 6.4E4
2 1 2 20E6 6.4E4
3 1 4 20E6 6.4E4
1 1 00 0.0 800
1 1 2 00 40 300 300
2 2 1 20 00 100.0 0.0
3 3 1 20 00 800 00
1 4 00
2 5 00
2.
fw.txt
Plane Frame Structural Analysis
khkkkkkkkhkkkhkkhkkhkkkhkkhkkhkkkhkhhkkhkkkkxk
Input Date
Structural Control Data
nn ne nf nd ndf npj npe n
4 3 2 1 2 1 3 6
Nodal Coordinates
Node x y
1 4 4
2 8 4
3 0 4
4 4 0
Element Information
EleNo. |l jr ea el a
1 1 3 2000000 64000 4
2 1 2 2000000 64000 4
3 1 4 2000000 64000 4
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Nodal load
i mj xd yd md
1 1 0 0 80
Element Loads
i mf  ind aq bg ql g2
1 1 2 0 4 30 30
2 2 1 2 0 100 0
3 3 1 2 0 80 0
Boundary Conditions
i ibd bd
1 4 0
2 5 0
Output Data
Nodal Displacement
Node No. u v
1 5.0215E 05 2.6050E 04
2 2.51077E 19 1.256E 19
3 0 0
4 0 0
Element No.& member-end force:
Ele No. n | q | m |
1 25.1077 67.6919 62.5957
2 25.1077 62.556 50.2382
3 130.2514 50.2153 67.6425
3 fw . txt
2.29 2.12

fai

4.5075E 04
1.1043E 03

0
0

nr
25.1077
25.1077

130.2514

qr
52.3081
37.4405
29.7847

2.29

m r
31.8282
4.0317E-07
26.7813

3.6%
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51 523 62.5
o Ad &
o ; EA Z| 5 Z
25, ’ 2 Z
> 50.2 \ 67.6 374
130.1 o
| 2938
7 7
Q kN N kN
2.29
2.2 frame 2.30 E 3.2x 10'kN/m?
| 002312m* A 0.350 m? | 0.0055m* A 0.305m?
y 10KkN/m 15kN 20kN
| EEEEREERRERN]
okN- m (Y5 > 31/ 4%
20kN- m E
25 kN
1S
N
5 6 7
)X b/ 7
I 3m ! 3m I 3m ! ! 3m !
2.30
1. kKN m
1
2.30
nn nf nd ndf ne npj npe
7 3 1 2 6 3 5
2.3 2.31
20 kN/m 20 kN/m
10 kN/m
2.31

npe 5
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i 1 2 3 4 5 6 7
i 12 15 0 6 12
i 4 4 4 4 0 0 0
3 EA EI
i 1 2 3 4 5 6
jbi 1 2 3 1 2 3
jri 2 3 4 5 6 7
ea 1.12E7 1.12E7 1.12E7 0.976E7 0.976E7 0.976E7
e 6.784E5 6.784E5 6.784E5 1.76E5 1.76E5 1.76E5
4
Xp Yp Mp
i mj i g i 1 q i 2 g i 3
1 1 0 0 30
2 3 0 0 20
3 4 0 20 0
4
5
1 npe 5
a b O 07]
i mf i ind i aq i bg i gl i g2 i
1 1 3 0 6.0 0.0 20.0
2 1 3 3.0 6.0 0.0 20.0
3 2 1 3.0 0.0 15.0 0.0
4 2 2 0.0 6.0 5.0 5.0
5 4 1 2.0 0.0 25.0 0.0
6
i ibd i bd i
1 10 0.0
2 12 0.0
fr.txt

76 31235

00 40
6.0 40
120 40
150 4.0
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00 00

6.0 0.0

120 0.0

1 2 112E7 6.784E5

2 3 1.12E7 6.784E5

3 4 1.12E7 6.784E5

1 5 9.76E6 1.76E5

2 6 9.76E6 1.76E5

3 7 976E6 1.76E5

1 00 00 300

3 00 00 200

4 00 200 00

1 2 00 60 00 200
1 3 30 6.0 00 200
2 1 30 00 150 0.0
2 2 00 60 5.0 5.0
4 1 20 00 250 0.0
10 0.0

12 0.0

2 fw . txt

Plane Frame Structural Analysis

hhkkkkkkhkhhkhhhhhkhhkkhhhhhhkhk

Input Date

Structural Control Data

npe
5

nn ne nf nd ndf np
7 6 3 1 2 3
Nodal Coordinates
Node X y

1 0 4
2 6 4
3 12 4
4 15 4
5 0 0
6 6 0
7 12 0

Element Information

Ele.No. jl jr ea
1 1 2 1.12E+07
2 2 3 1.12E+07
3 3 4 1.12E+07
4 1 5 9760000
5 2 6 9760000
6 3 7 9760000

Nodal Load

i mj xd yd md

1 1 0 0 30

2 3 0 0 20

3 4 0 20 0

n
12

E]

678400
678400
678400
176000
176000
176000

A DA AMNOWOOO



Element Loads

i me ind ag bq ql q2

1 1 2 0 6 0 20

2 1 3 3 6 0 20

3 2 1 3 0 15 0

4 2 2 0 6 5 5

5 4 1 2 0 25 0

Boundary Conditions

i ibd  bd

1 10 0

2 12 0

Output Data

Nodal Displacement

NodeNo . u v fai
1 1.08526E 05 4.103499E 07 9.7715E 05
2 7.802952E 06 6.574285E 06 5.999835E 05
3 2.76988E 06 2.05082E 05 1.571549E 05
4 1.034088E 19 1.10414E 04 3.355379E 19
5 0 0 0
6 0 0 0
7 0 0 0

Element No.& member-end force

Ele No. n | q | m | nr qr m r
1 5.6927 1.0013 24.5859 5.6927 1.0013 11.4216
2 9.3951 14.96 1.3769 9.3951 30.04 43.8631
3 10.3409 20 26.4462 10.3409 20 33.5538
4 1.0013 5.6927 54141 1.0013  19.3073 21.8152
5 16.0413 3.7024 10.0447 16.0413 3.7024 4.7649
6 50.04 0.9458 2.5831 50.04 0.9458 1.2002
1

2.32



88

b A B
EA El
EA
1x 10%° El 1.0x 10 * 223 b
l [ I [ l
B
s I ' I
77
a b

2.32

2
2.33
! = |

2.33
3
2.
1

nid p n pe n p n nid

pe n nld i | nld
p n nld

[R ]nx n[A]nx nld [P ]nx nid
nid
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2
2.1 X
2.2 1
1 2 3
»
5 4
L #
1
2.3 1
[R]
2.4 wstiff
25 23 2
ind a b g o
T 5KkN/m 5kN/m
1
s
T 2 3
e
Z
- 1S
~ JWA .
X A /A
I 4m | 4m |
2
26 eload efix i trans locat
Kk
2.7 113 ”
28 3 E 30x 10’ kN/m?
A, 035m® I; 0.04m’ A, 024m* 1, 0.01m?
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40 kN-

10 kN/m
) PLPTPTRITETTTT 20N
2 3
€
<
€
1
|' 6 m |
3
29 4
42x 10°kN ElI 55x 10°kN- m?
10 kN/m
HRRRRRRREEEN
10 kN/m 2 ] 20 kN
50kN
25 kN
1 3 5 5
30kN- m @
@
] S 9l 10
| 6m 4m | 4m 3m | 3m
4
*2.10 1

*2.11

|.2m | .2m |
T

4m




PAD
efix eload

1 [R] ¢ ?

N

nn
nf
nd
ndf nd

ne
npj
n n 2x nn nf



cX cosa
cy sna

Fe o=N/A

i ne jr ne
i 4

m npj

ibd ndf

nn y nn Xy
ne
ne
a ne
c 4 4 [k]
rn nw
g np 2 Xy 1-Xp 2-Yp
p n
f 4
dis 4
bd ndf

2. PAD
6
inputl
wstiff
load
bound
bgauss
nforce

o 0ok WDN P

[KI*
{1} stiff  locat
31
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cal inputl
call tiff
call wstiff call locat
[RIO[C]
call load {P}
call bound
call bgauss
call tiff
cdl nforce call locat
{f} 0 [c){dis}
fnO n, fgd n/a
stop F oFo

31

PAD

[
{1}
[R]
[C] ox ¢y
{1}
F Fa
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PAD
nforce

inputl
PAD

PAD

32

public

inputl wstiff

load bound bgauss

main

public

open

open

“e:\mydata\tr.txt” for input as #1

“e:\mydata\tw.txt” for output as #2

call

inputl

call

wstiff

call

load

call

bound

call

bgauss

call

nforce

stop

PAD

3.2

PAD

1-31
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i nput 1

nn nf nd ndf ne npj

X
inputl PAD 33
inputl
dim
reed 10,* nn, nf, nd, ndf, ne, npj
nd2*  nn—ne

nn nf nd ndf ne npj n
input 1 i, x i ,y i
i=1,nn
print 2 i,x i ,y i
i=1, ne input 1 i,jl i ,jr i ,e i ,a i
: ®
ie=1, ne jl e <jr ie <
stop100
ie=1, ne igjl ie ,jOjr ie
ad ie Osgt x X i **2
tyj oy i w2
i=1, ne print 2 i,jl i ,jr i ,e i ,a i d i
Input 1 i,ml i ,q i1 ,q i2
npj=0 2
i=1, npj
print 2 i,m i ,q i,1 ,q i,2
] input 1 i,ibd i ,bd i
ndf =0 Z
i =1, ndf
print 2 i,ibd i ,bd i
end
3.3 inputl PAD

inputl PAD

33~96
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—WSTIFF  STIFF LOCAT

® stiff
[k]e [Cla.a locat
[R] 13 ”
[R]
stiff locat wstiff  PAD
1. [C]l— tiff
135 ie
C G E A L L AL
inputl
[C] siff  PAD 34
145~178
stiff ie
igjl ie ,jOjr ir
xd x j x i /AL e yO y j y i /@ ie
bd0e ie A ie /d ie
sObOcx Ocx sObOcx Ocy s0b Ocy Ocy
c 1,1 Os,c 1,2 Os,c 1,3 O s,
c 1,4 0 s,c 22 Os,c 2,3 0 s,
c 24 0O s,c 33 Os,c 34 Os,c 44 Os
i=2, 4 ||—| =Li 1 ||—c ij Oc ji
end
3.4 stiff PAD
2. {nN}— locat
13 ” i
2i 1 2 ie
locat PAD 35

{1}

1.35

cosa
sina

UV
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180~194
locat ie
idjl ie jO jr ie
i1 0261 di 2 O 2%
i3 O2¢-1 ii 4 O 2%
end
3.5 | ocat PAD
3. _— wstiff
1 [R]
[R]
3.6
nw [R]
nx nw R] 36 b
nw
nw
nw 2x +1 31
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nw

nw

[R]

/ 45°

O X[ X[X]X|X
O X[ X[X]|X|X
O X[ X[X]|X]|O
O X[ X[X]0O|X

O X[ X[O]|X|X

O[O X[ XXX

O X[ X[X]X]|X

O X[X[X]X]|X

O X X[X]|X|X

O X | X[X]|X|X
O X X[X]|X|X
O X|X|[X]|X|X

O] X[ X[ X|[X]|X

—J|A|A[O|AA[A

[

—1]0|0|0[0O|O|O

O X|[X

O X|X]|X

O X[ X X[X

XX [X]|X]| X[«

O X[ X[ X[X]|X

OO X[X]|X]|X]|

O X| X| o X]|X]|>

O| X | X[ X| o] X[

O[X| X[ X[X[O]™

O XXX XX

O X| X[ X] X[ X[

—|alalolalalal,

r

—__|olo|o|o|o|of.

S

‘ O

[R]"

[R]

3.6

3.7

b nw=8

3.7

a nw=12

nw

31

31

3.8

8x 8

b
nw 2x

[R]o

7

31

16x 16

1+1

14

[2x 12

6% 6

[R]
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e —_—

N\

\

N g P

[

AN
(S S5 | S

[ ]M

g g

[

]<R

nw

[ ]i
N

e

=) e

[R]

[R]
32

+1

nw 6 <14

[R]

3.2

nw 2x

nw

nm

nm nn nf

iw 2%

j< nm
j>nm

iw
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iw nw nw
2 [R]
36 IR [R] * [R]
[R] 1 [R] r [R] r
[R] Re  [R] roo1 [R]
R r r il [R] r [R]
[R] ro1 Rl 1 s Rs [R]
r S
r’=r
. % 3.3
S =s-r+1f
[R] Ris [R]* I’* S*
® [k]e P P {1}
4 i1 =2 1 i 2 =2 i 3 =23 1 i 4 =2 [K]e
[R] 39
[R] i1 i 2 i 3 i 4 “*
we ]2 | e e ] o
g‘ g‘
e e e e K i
g(ll k12 k13 k14D 1 i1
R - e s
- Il
ky kg ks kO -
0 O 3 i 3
e ke ke ke
ﬂKM 42 43 MD 4 i 4
3.9
3.9 [k r s Kes [R]
ir i s 36 33 R] i r
ii s iir +1
kres A Ri(r), i < R*i(r), ii(s)=ii (r)+1 3.4
(r=1,2,34;s=r)
klel < Ri(l), i@ < R*i(l), ii(l)—ii(1)+l: R*i(l),l
kzes hnd I:ﬁi(z), i3 < I:ﬁ*i(z), i (3)-ii (2)+1
stiff  locat [K]® [C] {11}
34 [k]e R]
[R] [R] . [Kle
r=1 2 3 4 s=r [R] rn nw
“ " n
wstiff PAD 3.10

98~143
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wtiff

nw O, nmO nn nf

@ ie=1, ne

—1 iOjl ie jdjr e

ie=1, ne

O

iwd2* j i+l
iws nw
nw( iw
cal diff ie [C]
cal locat ie {ny
ir=1,4 kO i ir
k,>n C
is=ir, 4
kO ii s
©
k,>n
10k, k+1
r k0 Or k,| +c iris

end

3.10 wsti ff

PAD
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— load bound
1. {P}— load
npj I npj
q np 2 npj Xo Yo
i k=m
X0 Yo
xo-p 2K |
Yo-p 2k
X Yo p 2k 1 p 2k [
load PAD 311
196~216
load
i=1,n p i OO0
npj=0
i=1, npj kOmj i
p 2k 1 Oq i1
p 2k Oq i,2
end
3.11 load PAD
2. —_— bound
” 1] 1 0 ”
1
9; =C, [R]
) ! [R] R A o
P; AG; [R] Ri [RT j

mj

npj

npj
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35

i e
EEBEEEBEREE

o © o

A 0 A R
A O A
M
M
A O A

0 A 1A

=
— N M M =
RD@DDDO_UD_U

1]
I O O

e

o O o)
o = Q,M W

c

o
| |

o' oo o
DDTDDDDDDDD

[R]

Rj=1

[R]

3.6

[R]
3.12

[R]

450

nw

nw

“Xo X X Xo
X X© X X©
X X X© X© X X
X X X X°O e XX
X X XX X XX

\

—

X
X X

X X X©
© x x©°
X© X©

X X X X X

= nw

¢ [R]"

j<nw

b [R]

a [R]

3.12

312 b

Rj

= nw

j<nw

nd

ibd ndf

ndf

ndf
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3.13

bd ndf
i k=ibd i [R] R, =A
P« ax bd i “ ” [
ndf bound PAD
218~234
bound
npj=0
g0 1.0E20
i=1, ndf kOibd i
r k1 Og
p k Og*bd i
end
3.13 bound PAD
— bgauss
Rq O
Ry O Ry _QRKJE
R, . O
POR-_%R O
R B

kk
(k=1 2, An-1i

Ci=k+L k+2, A, )

3.6
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P
Xy O =%

x O (R _liRinj)/RiiE
j=I+1

i=n-L,n-2,A,)

OO

2.
[R]
33 3.6 37
R, =Ry j=j-i+1 O
Ri - R, 1=i-k+1 [
. O
Rkk_’Rkli B
Ry = R M=j-k+10
. O
Ri - Ry 0
* D
Run = Ru C
3.6 3.7
| i
R, O
*D *__*klR*mD
RIJ RIJ I?kl ki E
Ry 0
ROR-_ER
Re ~H
k=1 2 n 1
nw I 1 m=j i k I=i k 1
P
PNDR—*N E
N1 5, D
PO (PR —;Rj Pjﬂ-l)/alg
i=n-1L,n-2,A,)
39 im i
1 im
3.14 a k
k 0
i k nw | <n
i=zk+1L A, k+nw-1 im k nw
k nw 1= n k | k 2

i kI k 2 n im N

3.6

<n
n

3.7

i=k 1 k 2

3.10

[R]

jm

3.7

[R]

3.8

3.9

=1 2

3.10
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im =min(k +nw-1, n)

nw
b e
4 | J N , N
c o o o o e o o o o o [R]
c o o o § . | e o o o o X /
e o o X o A o0 X /[R]
Fom——me——— ST . o o o X o A
ki —iRue Ry <R - _|RURI R
Noe X e A oo k [-==——mm /
| \\\ X o R : o o : * X : A ./ ”
N ! : ! i PR :X . R, e 6 o
N A e i . . /o/ o o
] \\\ AL E e o o o : A P
N -:- e o o J - :A o e o0
k+tnw 1 \\\ { e o o o K nw 1 i o//o o o o
N ./ .
a [R] b [R'
3.14
[R] [RY
i=k+1 k+2, A, i,
im =min(k +nw-1, n)
2 39 ]
314 a k i
[R] [R] [R]
314 b [R] i nw
nw i k nw I+1 i k| [
=1, 2, A, nw=1+1
3 310 im
[R] [R] [R]

3.15

311
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z ”W |
/' L] L] L] L] '\
| —] . . . . . .
[
I —_— e L] L]
[
n L’ ni 1 )
3.15
3.15 i nw
jm nw i n i+l
jm n i+l
[
J, =min(nw, n—i +1) 3.12
3.9 3.10
. . \
k=12, A,n-1 , i, =min (k+nw-1 n)
i=k+1 k+2, A, i, ,  I=i-k+1 j =nw-1+1
R
ROR-Tip > 313
1
i=L 2, A, j, ,m=j+i-k
. . Ry
"R -—LR
Ru Ru Rkl km )
PN:PN/R:\Jl S
i=n-1L, n-2,A,i, 0
] 3.14
Jm=min(nw, n—i+1) B '

PO (R —ZR}P,-+i-1)/F<1§
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bgauss

ndn 1

e [ imoem 2

| o |
M_( mon ]

[ a] i=k+1, im | |

100 k+1
: G
jmOnw 1+1 313 =)
GOR k| /R k1 ' '
PiOPi GP k
j=1,jm
maj+ Kk 313 R
R i,j OR i,j G*R km l

(]
[]

anpn/Rn,1|

k=1, n1 ||— i0n k,jmOn i+l | 3.14 P,

jm<nw
jmO nw |——| j=2,jm ||

LOj+ 1
P i OP i
piDpi/Ri,l| R iLj *P 1
314 P, 314 P

{P}

ER

3.16 bgauss PAD
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3.13
236~280

3.14

{F¥*=[N\, Q,, N;, Q;1°"

Ny
1 tiiff ®
2 locat ®
{6y <« {DIS}
3 [TI[CK{DIS}
[THF}

CX

0
i
0
i
G-C
[T{F}=0
0
0
0
0
H

y

FN FG

nforce
282~315

{FY° =[TIKI®{o}®

PAD

bgauss PAD
nforce
N©=-N} Q=Qj=0
3.15 Nj
[k1® [C]
{1} ®
[C]{DIS} {F}
C, 0
0 . 0
[Q Elg(l)g BQ;D
C, IF(Q20_ 0
[]D = @D
Cx CUH:F(3)D %JD
00 0O O
o B,
_Cy CXQ
NT=F@3C, +F(4)cC,
_NT
Aze
Nj “ o ¢ ®
3.17

3.15
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nforce
ie=1, ne
cal diff ie [C] cx cy
cal locat ie {11}
@ -1 4 dis i 0O
jOii i
O,
i>n <
dis i OP j
i=1,4 fi 00
=14 f i of i
+Cc i,j *dis j
fnOf 3 *cx f 4 *cy N
fgd fn/a ie
end fn fg
3.17 nforce PAD

{DIS}
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Visua Basic truss

a s WN PP

3. —truss

Structural Analysis Program For Plane Truss

Option Explicit

Public nn as Integer, ne as Integer, nd as Integer

Public nf as Integer, ndf as Integer, npj as Integer

Public n as Integer, nw as Integer

Public x 40 as Double, y 40 as Double

Public jI 50 as Integer, jr 50 as Integer, ii 4 as Integer
Public e 50 as Double, a 50 as Double, al 50 as Double
Public cx as Double, cy as Double, ¢ 4, 4 as Double
Public r 120, 20 as Double, p 120 as Double

Public nj 20 as Integer, gj 20, 2 as Double

Public ibd 20 as Integer, bd 20 as Double

Public f 4 as Double, dis 4 as Double

" Min Program

Sub truss

Qpen "e:\nydata\tr.txt" For Input as #1
Qpen "e:\nydata\tw. txt” For Qutput as #2

Call inputl
Call wstiff
Call load

Call bound
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Call bgauss
Call nforce
Close 1
Close 2
End Sub

SUB-1 Read and Print Initial Data

Sub inputl

Dimi as Integer, j as Integer, k as Integer
Dimie as Integer, inti as Integer
Dimdx as Double, dy as Double

Print #2, "Plane Truss Structural Analysis"

Print #2, "nn"; Spc 3 ; "nf"™; Spc 3 ; "nd"; Spc 3 ; "ndf"; Spc 2

Spc 3 ; "n"
Input #1, nn, nf, nd, ndf, ne, npj
n=2%* nn-nf

Print #2, nn; Spc 3 ; nf; Spc 3 ; nd, Spc 3 ; ndf; Spc 3

Spc 3 ; n
Print #2, "Nodal Coordinate"
Print #2, "Node"; Spc 3 ; "x"; Spc 3 ; "y"
For i =1 To nn

Input #1, i, x i , vy i

Print #2, i; Spc 3 ; x i ; Spc 3 ; vy i
Next i
Print #2, "Elenent Information
Print #2, "He.No.™; Spc 3 ; "jI": Spc 4 ; "jr™ Spc 10
ALY
For j =1 To ne

Input #1, j, jl j ,ijr j , e j , a j
Next j
ie=1
Do Wile ie <= ne

If jI ie >=jr ie Then Stop

ie=ie+1

Loop
inti =1
Do Uhtil inti > ne

i =jl inti

j =jr inti

dx =x j =X i

dy =y j -y i

al inti =Sgr dx * dx +dy * dy

inti =inti +1

e

Spc

"ne"; Spc 2
; ne; Spc 3
10 ; "A'; Spc

"npj ",

, npj;

10



117

Loop
For i =1 To ne
Print #2, i; Spc 6 ; jl i ;Spc 3 ;jr i ; Spc 3
Spc 5 ; al i
Next i

;e 1 ;Spc 4 ;a0

k = npj
If k <> 0 Then
Print #2, "Nodal load"
Print #2, "n"; Spc 3 ; "nmj"; Spc 2 ; "xd"; Spc 2 ; "yd"
For inti =1 To k
Input #1, inti, nj inti , g inti, 1 , g inti, 2
Wite#2, inti; Spc 2 :nj inti ;Spc 2 ;g inti,1 ;Spc 2 :qj inti,

Next inti
End If
j = ndf
If j < 0 Then
Print #2, "Boundary Conditions"
Print #2, "I"; Spc 3 ; "IBD"; Spc 3 ; "BD'
For inti =1 To j
Input #1, inti, ibd inti , bd inti

Wite #2, inti; Spc 3 ; ibd inti ; Spc 3 ; bd inti
Next inti
End If

End Sub

"SUB-2 assenble Structural Stiffness Mitrix [R

Sub wstiff

Dmnmas Integer, ie as Integer
Dim k1 as Integer, k2 as Integer
Dimi as Integer, j as Integer
Dimiw as Integer, | as Integer
Dminti as Integer, intj as Integer

nw=20
nm= nn - nf
ie=1
Do Wile ie <= ne
i =jl ie
j =jr ie
If j >nmThen GTo 2
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iw=2* j-i+1
If iw <= nw Then GoTo 2
nw=iw
2ie=-ie+1
Loop
For i =1 Ton
For j =1 To nw
r i, j =0
Next j
Next i
ie=1
Do Whtil ie > ne
Call stiff ie

Call locat ie
For inti =1 To 4
k1 =ii inti
If kI >n Then GoTo 30
For intj =inti To 4

k2 =ii intj
If k2 > n Then GoTo 20
|l = k2 -kl +1
r ki, I =r ki1, I +¢c
20 Next intj
30 Next inti
ie=ie +1
Loop
End Sub

inti, intj

"SUB-3 Set W Stiffness Mitrix [(C

G obal Coordinate System

Sub stiff ie

Dmi as Integer, j as Integer
Dmb as Double, s1 as Double
Dms2 as Double, s3 as Double

i =jl e

j =jr ie

cx= X j =-x i [ al ie
cy= vy j -y i [al ie
b=e ie *a ie [/ al ie

sl =cx *cx*bhb
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s2=cx *cy*b
s3=cy *cy *b

c 1, 1 =51
c 1, 2 =5s2
c 1, 3 =-s1
c 1, 4 =-s2
c 2, 2 =53
c 2, 3 =-s2
c 2, 4 =-s3
c 3, 3 =51
c 3, 4 =52
c 4, 4 =53

For i =2 To 4
For j =1Toi -1
c i, j =c¢ j,i
Next j
Next i

End Sub

"SUB-4 Set W HElenent Location \Vector {lI}

Sub locat ie

Dimi as Integer, j as Integer

i =jl e

j =jr e

i1 =2*i -1
i 2 =2*i

ii 3 =2*j -1
i 4 =2*]

End Sub

"SUB-5 Set W Total Nodal \ectou {P}

Sub load

Dimi as Integer, j as Integer
Dmk as Integer

For i =1Ton

p i =0
Next i
If npj <> 0 Then
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i =1
Do Wile i <= npj
k=n i
p 2*k-1 =qj i, 1
p 2*k =gqj i, 2
i =i +1
Loop
End If
End Sub

'SUB-6 Introduce Support Conditions

Sub bound

Dmi as Integer, k as Integer
Dimg as Double

If ndf <> 0 Then

g = 1E+20
For i =1 To ndf
k =ibd i
r- k1 =g
p k =g *bd i
Next i
End If
End Sub

' SUB-7 Solve Equilibrium Equations

Sub bgauss

Dmnl as Integer, k as Integer
Dmimas Integer, i as Integer
Dimk1 as Integer, | as Integer
Dimg as Double, jmas Integer
Dmmas Integer, j as Integer

nt=n 1
For k =1 To nl
im=k+nw 1
If n<imThen im=n
ki =k+1
For i =kl To im
| =i -k+1
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g=r k I [/ r k 1
p i =p i p k *g
jm=nw | +1
For j =1 To jm
m=j +i Kk
ri,j =r
Next j
Next i
Next Kk
p n p n/r n 1
For k =1 To nl
i =n k
jm=k +1
If nw< jmThen jm= nw
For j =2 To jm
I =j +i 1
p i =p i ri,j *p |
Next j
p i =p i /r i,1
Next k
Print #2, "Qutput Data"
Print #2, "Nodal Displacenent™
Print #2, "Node No.™; Spc 5 ; "U'; Spc 30 ; "V
For i =1 To nn
Print #2, i; Spc 4 ; p 2*i -1 ; Spc 4 ; p 2*i
Next i

i, ] r-k m*g

End Sub

'SUB-8 Calculate The Forces of Henents

Sub nforce

Dimie as Integer, i as Integer
Dimj as Integer, fn as Double
Dimfg as Double

Print #2, "Forces And Stresses of The Henents"

Print #2, "He.No."; Spc 5 ; "Force--N'; Spc 14 ; "Stress--NA'
ie=1

Do Wile ie <= ne

Call stiff ie
Call locat ie
For i =1 To 4

dis i =0#
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jo=ioi
If j >n Then GoTo 10
dis i =p j
10 Next i
For i =1 To 4
f i =o0#
For j =1 To 4
f i =f i +c¢ i, ]j *dis j
Next j
Next i
fn=f 3 *cx+f 4 *cy
fg=fn/ a ie
Print #2, ie; Spc 5 ; fn; Spc 5 ; fg

ie=ie+1
Loop
End Sub
4,
3.1 truss 318 a
62 cm? 30 cm? E 1.8x
108 KN/m?
a
b AB

172 A B 12 A B
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50 kN

30 kN

30 kN 50 kN
=
™
30kN 30 kN
£
™
4m 4m 4m
I % I I
a
30 kN 50 kN 30 kN
A
SV
5
6
40 kN
b
3.18
. kKN m
1
b
nn nf nd ndf ne npj
8 2 2 2 15 5
2
i 1 2 3 4 5 6 7 8
0.0 0.0 4.0 4.0 8.0 8.0 0.0 4.0
6.0 3.0 6.0 3.0 6.0 3.0 0.0 0.0
3 E A

jroi
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1 1 2 1.8E8 0.0062
2 2 7 1.8E8 0.0062
3 1 3 1.8E8 0.0062
4 1 4 1.8E8 0.003
5 2 3 1.8E8 0.003
6 2 4 1.8E8 0.0062
7 2 8 1.8E8 0.003
8 4 7 1.8E8 0.003
9 3 4 1.8E8 0.0062
10 4 8 1.8E8 0.0062
1 3 5 1.8E8 0.0062
12 3 6 1.8E8 0.003
13 4 5 1.8E8 0.003
14 4 6 1.8E8 0.0062
15 5 6 1.8E8 0.0031
4
i 0 b
kK m i q i,1 q i,2
1 1 0.0 30.0
2 2 30.0 0.0
3 3 0.0 50.0
4 5 0.0 30.0
5 6 0.0 40.0
5 6 X O
5
i ibd i bd i
1 9 0.0
2 11 0.0
tr.dat
8 2 2 2 15 5
1 00 6.0
2 00 30
3 40 6.0
4 40 30
5 80 6.0
6 80 30
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7 0.0 00
8 40 00
1 1 2 1.8E8 0.0062
2 2 7 18E8 0.0062
3 1 3 18E8 0.0062
4 1 4 18E8 0.003
5 2 3 1.8E8 0.003
6 2 4 18E8 0.0062
7 2 8 1.8E8 0.003
8 4 7 1.8E8 0.003
9 3 4 18E8 0.0062
10 4 8 1.8E8 0.0062
11 3 5 1.8E8 0.0062
12 3 6 1.8E8 0.003
13 4 5 1.8E8 0.003
14 4 6 18E8 0.0062
15 5 6 1.8E8 0.0031
1 1 00 30.0
2 2 300 00
3 3 00 50.0
4 5 00 30.0
5 6 00 40.0
1 9 00
2 11 00

1
2.

tw.dat

Plane Truss Structural Analysis
nn nf nd ndf ne npj
8 2 2 2 15 5
Nodal Coordinate
Node x y
1 0 6
2 0 3
3 4 6
4 4 3
5 8 6
6 8 3
7 0 0
8 4 0
Element Information
EIE.No. jl jr E
1 1 2 180000000
2 2 7 180000000
3 1 3 180000000
4 1 4 180000000

n
12

0.0062
0.0062
0.0062
0.003

tr.dat

arww>
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5 2 3 180000000
6 2 4 180000000
7 2 8 180000000
8 4 7 180000000
9 3 4 180000000
10 4 8 180000000
11 3 5 180000000
12 3 6 180000000
13 4 5 180000000
14 4 6 180000000
15 5 6 180000000
Nodal Load
n mj xd yd
1 1 0 30
2 2 30 0
3 3 0 50
4 5 0 30
5 6 0 40
Boundary Conditions
i ibd bd
1 9 0
2 11 0
Output Data
Nodal Displacement
Node No. u
1 1.33928113105242E-04
2 4.79733451260613E-06
3 1.5553855725352E-04
4 5.11095354252163E-05
5 9.72501117383814E-19
6 5.37380394523194E-19
7 0
8 0
Forces And Stresses of the Elements
EIE.No. Force--N
1 25.4780145619728
2 29.5956655800883
3 6.02931391736959
4 7.536642396712
5 12.4326154030218
6 15.5980167126525
7 5.56986370616262
8 22.4599540637399
9 72.1492900596999
10 103.58644375797

0.003
0.0062
0.003
0.003
0.0062
0.0062
0.0062
0.003
0.003
0.0062
0.0031

WhOOOOPrwwololh~O

\)
1.48047527263605E-04
7.9558240806689E-05

4.7240788660664E-04
2.78458182145081E-04
1.38547101689123E-03
1.44133736473255E-03
0
0

Stress-N/A
4109.35718741497
4773.49444840134

972.469986672515
2512.21413223733
4144.20513434061
2515.80914720201
1856.62123538754
7486.65135457997

11636.9822676935
16707.4909287048
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11 43.3952574737319 6999.23507640837
12 49.3480988358551 16449.3662786184
13 67.3185678308115 22439.5226102705
14 14.2595603836352 2299.92909413471
15 10.3911406984869 3351.98087047966
3.2 truss 3.19
20 cm? 2.0x 108 kKN/m? A 1.5cm
y
10 kN 135 kN
a5 3
% > 1
] ¢}
S
D1 @ ©
26 0 2 X
4
”. 15 kN %: ICZJ..S cm
| 8m | 8 |
I I 1
3.19
1. kN m
1
nn nf nd ndf ne npj
6 1 2 2 11 3
2
i 1 2 3 4 5 6
X 16.0 16.0 8.0 8.0 0.0 0.0
y i 6.0 0.0 6.0 0.0 6.0 0.0
3 E A
il jiroi E i A i
1 1 2 2.0E8 0.002
2 1 3 2.0E8 0.002
3 1 4 2.0E8 0.002
4 2 3 2.0E8 0.002
5 2 4 2.0E8 0.002
6 3 4 2.0E8 0.002
7 3 5 2.0E8 0.002
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2.0E8

0.002

2.0E8

0.002

10

2.0E8

0.002

a|lbd | bW
o |0 |0 o

11

2.0E8

0.002

Yo=0j

1 3 0.0

35.0

15.0

10.0

i ibd i

bd i

0.015

0.0

©CoOo~NOOUGPR~RWNPEPOOMWDNEO

B
P o

NEFE WNPF

tr.dat

1 2 2 11 3
16.0 6.0
16.0 0.0
8.0 6.0
8.0 00
0.0 6.0
0.0 0.0
1 2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
2.0E8 0.002
6 20E8 0.002
6 2.0E8 0.002
0.0 35.0
0.0 15.0
0.0 10.0
0.015

0.0
31

A WWWNDNPRELPE
oo ar~rbwbhowbdN

(62 =N

[Co NN NI & ) I SN OV )
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2.
tw.dat

Plane Truss Structural Analysis

nn nf nd
6 1 2
Nodal Coordinate
Node x
16
16
8
8
0
0
Element Information
Ele.No. il jr

CURNWNER
OO O O«

O©CoO~NOUIA,WNPE

10

11
Nodal Load
n m  xd
1 3 0
2 4 0
3 5 0
Boundary Conditions
i ibd bd
1 4 .015
2 9 0
Output Data
Nodal Displacement
Node No. u

ORRBDPWWWNNRERRERE
OO0 uo R~ WA,WN

ndf ne
2 11

E
200000000
200000000
200000000
200000000
200000000
200000000
200000000
200000000
200000000
200000000
200000000

yd
35
15

10

1

OO WN

2.92473604826546E
2.75218702865762E
2.40595776772248E
2.18506787330317E

03
03
03
03

1.7525641025641E 18

0 0

Forces And Stresses of the Elements

Ele.No.
1
2
3

Force N
19.454185520362
25.9389140271494
32.4236425339368

npj n
3 10
A AL
.002 6
.002 8
.002 10
.002 10
.002 8
.002 6
.002 8
.002 10
.002 10
.002 8
.002 6
v
1.47081872171946E
.015
6.64560080442433E
6.54413021618904E
7.68283371040723E
Stress N/A
9727.09276018099
12969.4570135747
16211.8212669684

02

03
03
04
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4 35.4449472096532 17722.4736048266
5 28.3559577677225 14177.9788838612
6 6.76470588235304 3382.35294117652
7 120.297888386124 60148.9441930619
8 82.5037707390647 41251.8853695324
9 68.6981523378581 34349.0761689291
10 109.253393665158 54626.6968325792
11 51.2188914027149 25609.4457013574
320 a A k
E
e T T
1S
<
Y/
7 v AT
77,
1S
<
. 3m | 3m | 3m ! 3m
a b #/_,B i
3.20
1
2
A AB
320 b EA/L k AB
L 4m EA/L=k A=KkL/E=4k/E k E
AB
2.
313 a B



131

ug 20 vg =0

ug 20 Xy
Us Vg Ug
Us VB
1
X By’ 321 b XBy  xOy
X Y

a b
3.21
2
BC
EA/L
10% L
BC B
C
3.
1 npj p | m - npj

2 p n p n npj

p

BC

BC

3.22

Us VB
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3 p n np npj
npj p n np
4 p n npj
_ npj
npJ
5 npj
npj
P=1

npj

p n npj

31 1
nw

32

[R] [R]

(k] e
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3.3 3 A 25cm?
E 2.0x 10°kN/m?

80 kN

1S
<
25 kN 25 kN
3
3.4 4 B 2cm -
A 20cm’® E 1.8x 10° kN/m?
10 kN 20 kN 10 kN
1S
1S
<
B
42 _m 2o
I I 1
4
*35 5 A

x 10% KN/m E 2.0x 10°kN/m*> A 40cm?
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*3.6
25 cm?

*3.7

40 kKN
30kN N
€
™
€
™
- %
3m | 3m | 3m |
T T 1
5
6
40 kN 30 kN 40 kN
B ) g C
VA .
| 4x3 m |
6

E 2.0x 108kN/m?

3m



2% 2

2
1
2 Q M Qc Mc
41 n n 1
{At=[p,. ¢, A, 0] {P}=[p. P, A, R]T
P i
al 2 3 i i+1 n
N 4 % ° H » O
| L | 2 ! | i | | n 1]
4.1
1.
PAD
1
n
ne ne n |
nw nw=2
il jI=1 jI=0

ir jir 1 jr=0
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m2

nid P 1

ke ke=i i C Q M
4.2 ke O

_ kc=a _
I : i+1
C
x|
Li
4.2

npj npe

kw kw 0

2

fqcl fqer C

fmc C

ac C

3

inposition 20

mj ml ml nld
npj

mf m2 ind m2

m2 nld npe

4

. . El
e ne a ne el ne El L |=T
rn 2

p n nid nid

g ml ml

ag m2 bg m2 gl m2 g2 m2 a b ql g2
fg ne 2 Q Q

fm ne 2 M M

ff 6 6 N|:i Q|:| MFi N|:J QFJ MF]
2. PAD

PAD 4.3
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Ex:al

| call  wstiff | |

ld=1 nid

||—|| callefix||

| cal inputl Id | |
| cal load Id

| cal bound | |

| cal bgauss | |

| cal gme | |—| | cal kcgm | |

stop
4.3
datal
R n2
Id
Id
Id
R n 2 p n nld
Qc Mc
main
1. PAD

1-41

p n,nld
p nld
nid
Q@ M Q M]
datal  wstiff
PAD

4.4
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main
open "e:\mydata\brl.txt" for input as #2
open "e\\mydata\bw1.txt" for output as #3
[ ot | |
| call wstiff | |
Id=1, nld ||— | cal load Id | |
|ca|| inputl Id | |
| call bound | |
| cal bgauss | |
| cal gme | |
close2, close3
stop
4.4 PAD
1 datal bri.txt
inputl brl.txt
2 brl.txt p n nid
gme
Seek
2. —_— datal
datal n ne=n | nw =2
il jr nid kw =
kc ac L El
i EI/L datal PAD 45 43~76
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datal

I

I

input 2 n,ne nw, jl, jr, nld, kw, kc, ac |
i=1, ne |—‘ input#2,i e i .d i |
i=1, ne |—‘ 6l i =ei i /a i |

end

4.5 datal PAD

3. —_— wstiff
2x 2 ®@

WO 1L @i, 2,0
"B o4 B, 4

n
(4, 2,
2, 4, +4, 2
E 2, di,+4i; O
[RlI=0 O O
E 4| n-3 + 4in—2 2' n-2
D 2' n-2 4'in—2 + 4in—1
F 2in—1
4.6
46 [R] nw 2 R]
O 4 2i, O

o 4i,+4i, 2, g

- Odivdiy 2 O
[Rl =g M Mp
%un_suun_2 2i

i, 4, 2,0

4i o[

4.7
47 Rl

2' n-1
4| n-1

g i i |

&
N

le

=El/L

4.6
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Ril = 4i11R12 =2,
Rnl = 4in—l!RnZ = Ov

4.1
N O
Ra= ™l (=2, 3, 4, n-1)
R =2 O
4.1 wstiff  PAD 4.8
78~95
wtiff
r 11 D4el 1 r 12 po2rel 1
rn il 04l n 1 rn 2 00
r kil D04 el k 1 +el k
k=2 n 1 iir k2 04+l k
end
4.8 wstiff PAD
i inputl load efix
{P} ={Pp} +{P¢}
i
M; =My +Mg 4.2
nld Id
inputl load inputl
Id p n Id
{Fg} load efix nid
p n nid
inputl load efix PAD
1 —_— inputl
Id npj m np g np
npe
mf  npe ind npe ag npe bg npe d npe
g2 npe ab o o inputl
inputl  PAD 49 97~135
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inputl Id

input 2 npj, npe
npj=0 Z
i=1, npj input 2 i,mj i ,q i
npe=0 ; . . . .
i=1, npe input 2 |.,me i .,eq i E
bg i ,q1 i ,92 i
kwz0 ;
end
4.9 PAD
2. e load
Id inputl
P n
efix load PAD
137~162
load Id
izl,n p
npj=0 ;
i=1 npj komj i p k Id Oq i
npe=0 2
i=1 npe kOmf i
cal efix i | |
p k Id dp k Id ff 3
EI p k+t1 Id Op k+1 Id ff 6
4.10 PAD
3. —_— efix

4.10
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€ e e e e e e
{Fe} :[leiv Qs, Mg, NFj' QFjv M.:j]

ff 6 efix
PAD

bound bgauss

1. _ bound
" jljr
| L, i 1,
J Eb, J Eb,
" 1 0 ”
nw=2 1 n
[R] 411
0 ooy, O MO0 A OO
O |
% X%Z 0 S‘ x A xg
Ck x[[l]§3 O x x A xU
O
MM FEMM Mg
Lk U Gk O
0 x%"‘zm S A 0
x 0I9,.0 X X A X[
H ofs, B oa of,
[RI" {4 [P]
4.11
nld “ 1 0
nld 411
412 238~263
2. e bgauss
nid
bgauss nid

265~329

datal

PAD

23
164~236

bound

nw=2

6 7

PAD
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bound

jlI=0
r 1 1 010
r 1 2 000
i=1 nld p 1,i OO0
jr=0 rn 1l 010
r n 2 000
rn 1 2 000
end i=1 nid |+—————4 p ni OO0
4.12 bound
nid p n nid
{F}e={F}e +{F}e
€
{F} {FY
Id ld=1 2
® e
™M, @ M, 2.0 P Id) O
%/Ieﬂ% %ie 4ie%(e’ Id+1)%
Q =M +Mg,)L,0
_ 0
Qe+1__Q D
)
y
Mz’( ®© t)Mr+l
X
. Q.ni
4.13
® Id

p n

413

4.3

ld

4.4

4.5
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{F} =0 efix ff 6
efix 6 2 356
Qe Me Qe+l |\/Ie+1
®
kc ke data kc=0 kcz0
kc=® kc=® kcgm ke ®
Q M kcx® Id
gme PAD 4.14 331~376
gme
kwi 1 input1
=1 nid ||_ | cal inputl Id | |
ie=l ne :
fm ie 1 D4*el ie *p ie Id +2*dl ie *p ietl Id
fm ie 2 O2*%il ie *p ie Id +4*el ie *p ietl Id
fqg ie 1 O fm e 1 +fm ie 2 /d ie
fg ie 2 Ofq ie 2
npe=0 2
i=1,npe
| kOmf i |
O, ®
kczie < k#ie <
] N
|ca|lkcqm|| |cai|eﬂxi||
fq ie 1 Ofg ie 1 +ff 2
fg ie 2 Ofg ie 2 +f 5
fm ie 1 Ofm ie 1 +f 3
fm ie 2 Ofm ie 2 +f 6
end
4.14 gme  PAD
1 inputl
brl.txt p n nld brl.txt
gme
2

nid P=1
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— kegm
ke C Qc Mc Id
ke 415 a
Qe Qkett
M. ( T c B 1) M
&o
x |
a kc |
a 1
ch Q(‘ QL' ch+l
My, (T c ) M Me (' c B ) My
ac | | a ke a |
I 1
b c
4.15
C
C
C Qc
Mc
Qc Mc P=1 kc kc
| P=l kc
kc 415 b
QC = ch E
MC:Mkc+ch'aCD
2 P=l kc
P 1 AC CB C
P=I AC BC 415 c
Oc =—0Oenn E
M.=-M,.,, +0,., - dkc)-ac)g
P=I CB AC 415 b
QC = ch E
M:;=M, +0, - a
P=I C C
P=I C CB

kc
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Q. = Qqn
P=I C ac
Q. =Qk
P 1 C C

M.=My +0Q, - &€

Qr =7 0Qyun E
Q- =0 0
M(’=M§a+Qﬁ§ \aCH
P=l kc aqg 1 2.3 ac
fgcl fger fmc Qc Q¢ Mc
ke Id(ld=1, 2, A, nid) input
npj=1 npe=1 P=1 mft | P=l ind |
ag 1 bg 1 ql 1 g2 1 gme
kegm kecgm  PAD 4.16
378~410

kcgm

kDmf 1

k=kc

fgclOfq ke 1
fgerO facl
fmcOfm ke 1 +fg kc 1 *ac

fagclD fgq ke 2
faerO focl
<0 fmcO fm ke 1 +g ke 2 * d ke a

fqclD fq kc 2
fgcrO+g ke 1

ag 1 ac =0
fmcOfm ke 1 +fg kc 1 *ac

fqclOfq ke 1
>0 faerO focl
fmcOfm ke 1 +fq kc 1 *ac

end

4.16 kcgm  PAD
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PAD Visua Basic

1

1 2.3 1-5 8

2

3

4
2.

1

2
3. ——beam

’

"Structural Analysis Program For Continous Beam
Option Explicit

Public n as Integer, Id as Integer

Public ne as Integer, nw as Integer

Publicjl as Integer, jr as Integer

Public nld as Integer, kw as Integer

Public ac as Double, kc as Integer

Public npj as Integer, npe as Integer

Publicei 20 asDouble,ad 20 asDouble
Publiceil 20 asDouble,r 21,2 asDouble
Publicp 21,60 asDouble, mj 20 asinteger
Publicqy 20 asDouble fq 20,2 asDouble
Publicfm 20,2 asDouble ff 6 asDouble
Publicmf 20 asinteger,ind 20 asInteger
Publicag 20 asDouble, bg 20 asDouble
Publicql 20 asDouble, g2 20 asDouble
Publicinposition 100 asInteger

’

'Main Program

’

Sub continous beam

Open "e\mydata\brl.txt" For Input as 2
Open "e\mydata\bw1.dat" For Output as 3

Call datal

Call wstiff

ld=1

Do Whileld <=nld
inposition Id =Seek 2
Call inputl Id

Cdlload Id

ld=1d+1
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Loop

Call bound
Call bgauss
Call gme
Close 2
Close 3

End Sub

'SUB-1 Read And Print Control Data
Sub datal

Dimi as Integer

Input #2, n, ne, nw, jl, jr, nld, kw, kc, ac

If kc=0 Then

Print #3, "Influence Line Values Of Interna”, "Force"
Else

Print #3, "Anaysis Of Continous Beam Structures"
End If
Print #3,
Print #3, "Input Data"
Print #3,

Print #3, "Control Data

Prlnt #3, Mk kA AR A AR KA A A A I A A I I A A I A Ak d A Ak h A Ak hhkhkhhhhkhhkhhkkdhkhhdhkrkdhrkdixx"

Print #3,"n"; Spc 4 ;"ne";Spc 4 ;"nw";Spc 3 ;"jI";Spc 2 ;"jr';Spc 3
Spc 3 ;"kc";Spc 2 ;"ac"

Prlnt #3 Mhkkkkhhkhhhhkkhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhhdddhhhhhrrrhhhhihxn
)

Print#3,n;Spc 2 ;ne Spc 2 ;nw;Spc 2 ;jl;Spc 2 ;jr; Spc 2 ;nld; Spc
Spc 2 ;ac

Print #3,
Print #3, "Element Information"
Print #3, "EleNo."; Spc 5 ;"El";Spc 5 ;"L";Spc 7 ;"El/L"
Print #3,
Fori=1Tone

Input#2,i,eé i ,a i

el i =&a i /d i

Print#3,Spc 2 ;i;Spc 3 ;e i ;Spc 3 ;d i ;Spc 5 ;el i
Next i

End Sub
'SUB-2  Assemble Structural Stiffness Matrix  [R]

" Stored as a Banded Matrix

’

Sub wstiff

Dim k as Integer

r 1,1 =4#*el 1

r 1,2 =2#*el 1

r nl =4#*el n 1

r n2 =0#

Fork=2Ton 1
r k,1 =4#* el k 1 +el k
r k,2 =2#*el k

;"'nld"; Spc 3

2 ;kw;Spc 2

; kw";

; ke,
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Next k
End Sub

"SUB-3 Read And Print Loading Information

’

Subinputl Id
Dimi as Integer

Input #2, npj, npe
If npj <> 0 Then
Fori =1To npj
Input#2,i,mj i ,q i
Next i
End If
If npe <> 0 Then
Fori=1Tonpe
Input#2,i,mf i ,ind i ,ag i ,bq i ,01 i ,q2 i
Next i
End If
If kw=0 Then
Print #3, "Number Of Loading Condition”, "1d=", |d
Print #3, " " "
Print#3,Spc 4 ;npj; Spc 10 ;npe
Print #3, "Nodal Loads"
Print#3,"No."; Spc 3 ;"mj";Spc 3 ;"q"
Fori =1Tonpj
Print#3,Spc 2 ;i;Spc 5 ;mj i ;Spc 6 ;q |
Next i
Print #3,
Print #3, "Element Loads"
Print#3, "No."; Spc 3 ;"mf"; Spc 3 ;"ind";Spc 3 ;"ag";Spc 3 ;"bqg";Spc 3 ;"gl";Spc 3 ;"qg2"
Print #3,
Fori=1Tonpe
Print #, "
Print#3,Spc 2 ;i;Spc 6 ;mf i ;Spc 7 ;ind i ;Spc 6 ;aq i ;Spc 6 ;bg i ;Spc 5 ;
gl i ;Spc 5 ;02 i
Next i
End If

End Sub
'SUB-4 Set Up the Total Nodal Vector {p n,id }

Subload Id
Dimi asInteger, k as Integer

Fori=1Ton
p i,ld =0#
Next i
If npj <> 0 Then
Fori =1 To npj
k=mj i
p kid =q i
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Next i
End If
If npe <> 0 Then
Fori=1Tonpe
k=mf i
Cal efix i
p kid =p kld ff 3
p k+1ld =p k+1,Id ff 6
Next i
End If

End Sub

'SUB-5 Calculate Element Fixed end Forces {FF}

Sub efix i

Dimj asInteger, k as Integer

Dim aas Double, b as Double, sl as Double
Dim p1 as Double, p2 as Double

Dim b1 as Double, b2 as Double, b3 as Double
Dim c1 as Double, c2 as Double, c¢3 as Double
Dim d1 as Double, d2 as Double

Forj=1To6

ff ] =0#
Next j
k=mf i
d=a k
a=ag |
b=bg i
pl=ql i
p2=9g2 i
bl=d (a+b) 2#
b2=b a
b3=(a+b)/2#
cl=d (2#*b+a)/3#

= pl* d a * d a * W+2#*ald /472

8#*b1"3+b272* 4

=pl*b2* 12#*b3*bl" 2 3#H*bl*b272+b272*d

c2=h2
c3=(2#*b+a)/3#
di=b”3 a3
d2=b*b a*a
Select Caseind i
Casel
ff 2
ff 3 =pl*a* d a * d a /d"2
ff 5 = pl ff 2
ff 6 = pl*a*a* d a /972
Case2
ff 2 = pl*b2* 12#*bl~2*4dl
ff 3
ff 5 = pl*b2 ff 2
ff 6

2#*pbl*b2r2 | 4#*sIN3
[ 12#*d "2

pl*b2* 12#*p372*bl+3#*bl*b272 2#*b272*d | 12#*d "2
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Case 3

ff 2 = p2*c2* 18#*cl"n2*d 12#*cl"3+c2"2*9 2#*cl*c2"2 4#*c2"3/45# |

12#* 9 "3
ff 3
ff 5 = 05*p2*c2 ff 2
ff 6 =
Case 4
ff 2 = 6#*pl*d* d a /473
ff 3 =p1* d a * 3#*a d
ff 5 = ff 2
ff 6 =pl*a* 2#*d 3#*a /d"2
Case b
ff 2 = pl* 3#*d*d2 2#*dl /d"3
ff 3 =pl* 2#*d2+ b a *d dl/d
ff 5 = ff 2
ff 6 =pl* d2 di/d /d
Case 6
ff 1 = pl* 1# al/d
ff 4 = pl*ald
Case7

=p2*c2* 18#*c3*clnN2 3H*cl*c2”2+c272*4d

/4

ff 1 = pl* b a * 1% b+a | 2#*d

ff 4 = pl*d2/2#/d

Case 8
ff 3 = a* pl p2 *e k /b
ff 6 = ff 3

End Select

End Sub
'SUB-6 Introduce Support Conditions

Sub bound

Dimi as Integer

If jl <>0Then

r 1,1 =1#

r 1,2 =0#
i=1

Do Whilei <=nld
p 1i =0#
i=i+1
Loop

End If

If jr<>0Then

r nl =1#

r n2 =0#

r n 1,2 =0#
Fori=1Tonld
p ni =0#
Next i

End If

End Sub

'SUB-7 Solve Equilibrium Equations

24* c273/15# [36#/8 "2

p2*c2* 18#*c3M2* cl+3#*cl*c2n2 2#* c272*d+2#*c2"3/15# [ 36#/d "2
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’

Sub bgauss

Dim n1 as Integer, m as Integer

Dim k as Integer, im as Integer, k1 as Integer
Dimi asInteger, | as Integer

Dim jm as Integer, j as Integer, g as Double

nl=n 1

k=1

Do Whilek <=n1
im=k+nw 1
Ifn<imThenim=n

kl=k+1
Fori=klToim
=i k+1
g=r kIl /r k1
Forld=1Tonld
p i,ld =p i,ld p kld *g
Next Id

jm=nw |+1
Forj=1Tojm
m=j+i k
roij =r ij r kkm *g
Next j
Next i
k=k+1
Loop
Forld=1Tonld
p nid =p nlid /r n/1
Next Id
k=1
Do Whilek <=nl
i=n kK
jm=k+1
If nw<jmThenjm=nw
Forj=2Tojm
I=j+i 1
Forld=1Tonld
p ild =p ild) r ij *p IId
Next Id
Next j
Forld=1Tonld
p i,ld =p ild /r i1
Next Id
k=k+1
Loop
Print #3,
Print #3, "Output Data"
Print #3,
Forld=1Tonld
Print #3, "
Print #3, "Number of loading conditions’; "ld="; Id
Print #3,
Print #3, "Nodal Angular Routation"
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Print #3, "Node No."; Spc 3 ; "fa"
Print #3, " "
Fori=1Ton
Print#3,Spc 2 ;i;Spc 6 ;p i,ld
Next i
Next Id

End Sub

'SUB-8 Member-end Forces Of Elements

Sub gme
Dimie as Integer, i as Integer, k as Integer

kw=1

Forld=1Tonld

Seek #2, inposition  1d

Call inputl Id

Print #3, " "

Print #3, "Member-end forces of Elements’, "ld=", Id

Print #3, "EleNo."; Spc 14 ;"qgi";Spc 20 ;"mi";Spc 27 ;"qg";Spc 19

Print #3, " "
Forie=1Tone
fm iel =4#*el ie *p ield +2#*el ie *p ie+1,ld
fm ig2 =2#*el ie *p ield +4#*el ie *p ie+1,ld
fqg il = (fm igl +fm ig2 /d ie
fqg ie2 = fq iel
If npe=0Then

Print#3,Spc 2 ;iegSpc 5 ;fq iel ;Spc 4 ;fm ie 1 ;Spc 7

fm ie 2
Else
i=1
Do Whilei <= npe
k=mf i
If k=ieThen
Call efix i
fqg iel =fgq iel +ff 2
fq ie2 =fq ie2 +ff 5
fm iel =fm iel +ff 3
fm ie2 =fm ie 2 +ff 6
End If
izi+1l
Loop
End If

Print#3,Spc 2 ;ie;Spc 9 ;fq iel ;Spc 4 ;fm ie, 1 ;Spc 7

fm ie 2
If ie=kc Then
Call kegm
End If
Next ie
Next Id

m

;fa

' fa
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End Sub

'SUB-9 Calculate Influence Line Values of Qc and Mc of kc Element

Sub kegm

Dimk as Integer, fgcl as Double
Dim fqcr as Double, fmc as Double

k=mf 1
If k = kc Then GoTo 10
fgcl =fq ke, 1
fger=fg kc, 1
fmc=fm kc,1 +fg kc,1 *ac
101f ag 1 ac <0Then
fgcl = fg ke, 2
fger= fq ke, 2
fmc=fq kc,2 * ad kc ac fm kc, 2
Elself ag 1 ac =0Then
fgcl = fgq ke, 2
fger=fg kc, 1
fmc=fm kc,1 +fg kc,1 *ac
Else
fgcdl =fq ke, 1
fger=fg kc, 1
fmc=fm kc,1 +fg kc,1 *ac
End If
Print #3,
Print #3, Spc 2 ;"kc="; kc; Spc 3 ;"ac=";ac; Spc 3 ;"fqcl=";fqcl; Spc 3
"fmec="; fmc
Print #3,
End Sub
4.
4.1 beam 417 a
10° kN/em?® | 1.0x 10°cm’
a 21 2 3 4 5 6
| 7;) 2l 7/;; 2l 7;/_ [ 7/;/7|
| 4m 6m | 6m | 4m | 2m |
I =20 kN/m I I
o gl LUV TTT DU PR TP ETT T T T
60 kN
30 kN/m ,80 kN roo kN l 30 kN/m SOkN
. [T RNRRNARRN |

%

g
7 7
[ 3m |
T 1

| 3m

; "fger="; fqcr; Spc 3

E 3.2x
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100 kN

40kN- m 60kN- m
30 kN/m T~ 30 kN/m
i 7 IIIIIHIHNIIHIHIIID 171
|2m|2m| 6m | 6m | 4m I2mI
4.17
5
5 KN m
1.
1
nn 5 ne 4 nw 2 j 1 jr O
nid 3 kw 0
kw
ke 0 a O
2 El
i 1 2 3 4
[ 3.2E4 6.4E4 6.4E4 3.2E4
[ 4.0 6.0 6.0 4.0
brl.txt data
54,2,1,0,3,00,0
1,3.2E4, 4.0
2, 6.4E4, 6.0
3,6.4E4, 6.0
4,3.2E4, 4.0
2.
inputl brl.txt
inputl inputl
Id inputl
nid 3 inputl
1 npj=I npe=4
i k=mj i Mg=cj i
1 5 40.0
i k=me i ind i ag i bg i gl i q2 i
1 1 2 0.0 4.0 20 20
2 2 2 0.0 6.0 20 20
3 3 2 0.0 6.0 20 20
4 4 2 0.0 4.0 20 20
2 npjj 1 npe 5
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i k=mj i Mg=qj i
1 5 100.0
i k=me i ind i aq i bg i gl i g2 i
1 1 2 0.0 4.0 30.0 30.0
2 2 1 20 0.0 80.0 0
3 2 1 4.0 0.0 100.0 0
4 3 2 0.0 6.0 30.0 30.0
5 3 1 3.0 0.0 60.0 0.0
3 npj 3 npe 3
i k=mj i Mg=qj i
3 40.0
4 60.0
5 60.0
i k=me i ind i aq i bg i gl i g2 i
1 1 1 20 0.0 100.0 0.0
2 2 0.0 6.0 30.0 30.0
3 3 2 0.0 6.0 30.0 30.0
inputl brl.txt
1,4
1,5, 40.0
1,1,2,0.0,4.0, 200, 20.0
2,2,2,0.0,6.0, 20.0, 200
3,3,2,00,6.0, 20.0, 20.0
4,4,2,0.0,40, 200, 200
1,5
1,5,100.0
1,1,2,0.0,4.0, 300, 30.0
2,2,1,2.0,00, 80.0,0.0
3,2,1,4.0,0.0, 100.0,0.0
4,3,2,0.0,6.0, 300, 300
5,3,1,3.0,0.0, 60.0,0.0
3,3
1, 3,40.0
2,4, 60.0
3,5,60.0
1,1,1,2.0,0.0, 100.0,0.0
2,2,2,0.0,6.0, 30.0, 300
3,3,2,00,6.0 30.0, 300
3. ——bwl.txt

Influence Line Values Of Internal  Force
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Input Data
Control Data

hhkkkkhkhkkhkhhhhkhhkkhhhhhhhhhkhhrxhhhhhhkhkx

n ne nv jl jr nld kw kc ac

dhkkkkhhhkhhhkhkhhkkhhhhhhhhhkdkhrxhhhhhrhkx

5 4 2 1, 0 3 0 0 O

Element Information

Ele.No., El, L, El/L
1, 32000, 4, 8000
2, 64000, 6, 10666.666666666 7
3 64000, 6, 10666.6666666667
4, 32000, 4, 8000

Number Of Loading Condition ld=,1

1, 4
Nodal Loads
No., mj, q
1, 5, 40

Element Loads

No., mf, ind, ag,  bg  ql, 02
1, 1, 2, 0, 4, 20, 20
2, 2, 2, 0, 6, 20, 20
3, 3, 2, 0, 6, 20, 20
4, 4, 2, 0, 4, 20, 20

Number Of Loading Condition Id= 2

1, 5
Nodal Loads
No., mj, o]
1, 5, 100
Element Loads
No., mf, ind, aqg, bq, ql,
1, 1, 2, 0, 4, 30,
2, 2, 1, 2, 0, 80,
3, 2, 1, 4, 0, 100,
4, 3, 2, 0, 6, 30,
5, 3, 1, 3, 0, 60,
Number Of Loading Condition ld= 3
3, 3
Nodal Load
No., mj, o]
1, 3, 40
2, 4, 60
3, 5, 60
Element Loads
No., mf, ind, aqg, bq, ql,
1, 1, 1, 2, 0, 100,
2, 2, 2, 0, 6, 30,
3, 3, 2, 0, 6, 30,

Output Data

g2
30

o

30

g2

30
30
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Number of loading Conditions 1d= 1
Nodal Angular Routation

Node No., fai
1, 0
2, 4.33501E 04
3, 452441E 05
4, 6.1448E 04
5, 7.23906E 04

Number of loading Conditions Id= 2
Nodal Angular Routation

Node No., fai
1, 0
2, 8.21847E 04
3, 6.65202E 04
4, 2.9879E 03
5, 4.61893E 03

Number of loading Conditions 1d= 3
Nodal Angular Routation

Node No., fai
1, 0
2, 1.95707E 04
3, 1.19003E 03
4, 3.0808E 03
5 3.41540E 03

Member-end forces of Elements Id= 1

EleNo., qi, mi, aj, mj
1, 34.798, 19.731, 45.202, 40.539
2, 54.893, 40.539, 65.107, 71.178
3, 66.072, 71.178, 53.928, 34.747
4, 38.689, 34.747, 41.313, 40

Member-end forces of Elements Id= 2

Ele.No., ai, mi, a, mj
1, 50.139, 26.850, 69.862, 66.299
2, 69.323, 66.299, 110.677, 170.359
3, 144.775, 170.359, 95.225, 21.709
4, 19.573, 21.709, 19.573, 100

Member-end forces of Elements ld= 3

EleNo., qi, mi, a, mj
1, 47.652, 46.869, 52.348, 56.263
2, 75.219, 56.263, 104.781, 144.949
3, 110.168, 104.949, 69.832, 16.061
4, 4.0152, 43.939, 4.0152, 60
4.2 beam 418 2 C
C

E 25x 10°kN/cm?® | 1.0x 10°cm?
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12

=

A C e B P
2m |
4m 6m | 6m . 4m
I T T 1
4.18
P=1
0 =1
C nd 13 kc 2 ac=2m
npj 0 npe | P 1
kw=l #0 kN; m
1 data
1
n ne nw il ir nid kw kc ac
5 4 2 1 13 1 2 2.0
2 El L
i e i a i
1 2.5E4 4.0
2 2.5E4 6.0
3 2.5E4 6.0
4 2.5E4 4.0
datal brl.txt
54,2,1,0,131,2,20
1,2.5E4, 4.0
2,2.5E4, 6.0
3,2.5E4, 6.0
4,2.5E4,4.0
2.
npj 0 npe 1
1 npj 0 npe 1
2
i k=me 1 ind i aq i bg i ql i g2 i
1 k=me 1 1 a 0 1.0 0.0
k a P 1 brl.txt
01
1,1,1,10,00, 1.0,0.0
0,1
1,1,1,20,00, 1.0,0.0
0,1
1,1,1,3.0,00, 1.0,0.0
0,1
1,2,1,15,00, 1.0,0.0
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1,20,

P
w
o

1, 4.5,

1,15

1, 3.0,

, 1,45,

ORPORPROFRPORFRPORFRPRORO
PWRWRWRNRPNRNBR

1,4,1, 1.0,
01
1,4,12.0,
01
1,4,1,30,
3.

0.0,

o
o

0.0,
0.0,
0.0,
0.0,
0.0,
0.0,

0.0,

1.0,0.0
1.0,0.0
1.0,0.0
1.0,0.0
1.0,0.0
1.0,0.0
1.0,0.0
1.0,0.0

1.0,0.0

Analysis Of Continous Beam Structures

Input Data

Control Data

kkkkkkkkkhkkhkkkkkkkhkhkhkhkhkhkhkhkkkkkhkkkhkhkhkhkhkhkkkkkkkkkkxk

n ne

nw

irr

nl

d kw kc a

hhkkkkhkhhhkhhhhkhhkhhhhhhdhhhhhkdhhhhhhdhhhhkhrhhhixixk

5 4

2

1 0

Element Information

Ele.No. El

1 25000
2 25000
3 25000
4 25000
Output Data

L

O O BN

1

3 1 2 2

El/L

6250
4166.66666666667
4166.66666666667
6250

Number of loading conditions Id= 1

Nodal Angular Routation

Node No. fai

1 0

2 4.7524E 06
3 1.2624E 06
4 2.9703E 07
5 14851E 07



156

Number of loading conditions Id= 2

Nodal Angular Routation

Node No. fai

1 0

2 1.2673E 05
3 3.3663E 06
4 7.9208E 07
5 3.9604E 07

Number of loading conditions Id= 3

Nodal Angular Routation
Node No. fai

0

1.4257E 05
3.7871E 06
8.9109E 07
4.4554E 07

ga s~ wWwN PR

Number of loading conditions |d= 4

Nodal Angular Routation
Node No. fai

0

2.328E 05
1.5148E 05
3.5644E 06
1.7822E 06

O b wWN PP

Number of loading conditions Id=5

Nodal Angular Routation
Node No. fai

0

2.5523E 05
2.0946E 05
4.9285E 06
2.4642E 06

ga b wWNPE

Number of loading conditions Id= 6

Nodal Angular Routation

Node No. fai

1 0

2 2.4059E 05
3 3.0297E 05
4 7.1287E 06



157

5 3.5644E 06
Number of loading conditions Id= 7

Nodal Angular Routation
Node No. fa

0

1.2809E 05
3.0297E 05
7.1287E 06
3.5644E 06

A WN P

Number of loading conditions Id= 8

Nodal Angular Routation
Node No. fai

0

6.1262E 06
3.0631E 05
1.5148E 05
7.5743E 06

Aa b wWwN P

Number of loading conditions Id=9

Nodal Angular Routation
Node No. fai

0

6.2376E 06
3.1188E 05
2.8515E 05
1.4257E 05

O b wWwN P

Number of loading conditions Id= 10

Nodal Angular Routation
Node No. fai

0

3.2302E 06
1.6151E 05
2.7624E 05
1.3812E 05

gabh wWNPE

Number of loading conditions Id= 11

Nodal Angular Routation

Node No. fai

1 0

2 1.0396E 06
3 5.1980E 06
4 1.9752E 05
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5 1.7376E 05
Number of loading conditions Id= 12

Nodal Angular Routation
Node No. fa

0

1.1881E 06
5.9406E 06
2.2574E 05
3.1287E 05

A WN P

Number of loading conditions Id= 13

Nodal Angular Routation

Node No. fai

1 0

2 7.4257E 07

3 3.7129E 06

4 1.4109E 05

5 2.9554E 05

Member-end forces of Elements ld=1

Ele.No. qi mi q mj

1 0.8883 0.6219 0.1117 6.8688E 02

2 1.4542E 02 6.8688E 02 1.45428E 02 1.8564E 02
ke=2 ac=2 fqcl=1.4542E 02 fger=1.4542E 02 fmc= 3.9604e 02
3 4.0223E 03 1.8564E 02 4.02237E 03 5.5693E 03
4 1.3923E 03 5.5693E 03 1.3923E 03 0
Member-end forces of Elements ld=2

Ele.No. qi mi q mj

1 0.6188 0.6584 0.3812 0.1832

2 3.8779E 02 0.1832 3.8779E 02 4.9505E 02
kc=2 ac=2 fqcl=3.8779E 02 fqcr=3.8779E 02 fmc= 0.1056
3 1.0726E 02 4.9505E 02 1.07267E 02 1.4851E 02
4 3.7129E 03 1.4851E 02 3.7129E 03 0
Member-end forces of Elements ld=3

Ele.No. qi mi qi mj

1 0.2899 0.3657 0.7101 0.2061

2 4.3626E 02 0.2061 4.3626E 02 5.5693E 02
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ke=2 ac=2 fqcl=4.3626E 02 fger=4.3626E 02 fmc= 0.1188
3 1.2067E 02 5.5693E 02 1.2067E 02 1.6708E 02
4 4.177E 03 1.6708E 02 4.177E 03 1.3231E 18
Member-end forces of Elements ld=4

Ele.No. qi mi qi mj

1 0.2182 0.2910 0.2182 0.5820

2 0.8099 0.5820 0.1901 0.2228

ke=2 ac=2 fgcl= 0.1901 fger=0.1901 fme=0.5377

3 4.8267E 02 0.2228 4.8267E 02 6.6832E 02
4 1.6708E 02 6.6832E 02 1.6708E 02 0
Member-end forces of Elements 1d=5

Ele.No. qi mi o] mj

1 0.2393 0.3190 0.2393 0.6381

2 0.7217 0.6381 0.2783 0.3080

ke=2 ac=2 fgcl= 0.2783 fqer=0.7217 fmc= 0.8053

3 6.6740E 02 0.3080 6.6740E 02 9.2409E 02
4 2.3102E 02 9.2409E 02 2.3102E 02 0
Member-end forces of Elements 1d=6

Ele.No. qi mi o] mj

1 0.2256 0.3007 0.2256 0.6015
2 0.5260 0.6015 0.4740 0.4455
ke=2 ac=2 fqcl=0 .5260 fger=0.5260 fmc= 0.4505
3 9.6535E 02 0.4455 9.6535E 02 0.13366
4 3.3416E 02 0.1337 3.3416E 02 0
Member-end forces of Elements 1d=7

Ele.No. qi mi q mj

1 0.1201 0.1601 0.1201 0.3202

2 0.2291 0.3202 0.7709 0.4455

ke=2 ac=2 fgcl=0.2291 fger=0.2291 fme=0.1380

3 9.6534E 02 0.4455 9.6535E 02 0.1337
4 3.3416E 02 0.1337 3.3416E 02 0
Member-end forces of Elements 1d=8
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Ele.No. qi mi qi mj

1 5.7433E 02 7.65787E 02 5.7433E 02 0.1532

2 0.1021 0.1532 0.1021 0.4595

ke=2 ac=2 fgcl= 0.1021 fger= 0.1021 fmc= 5.1052e 02

3 0.7792 0.4595 0.2208 0.2840

4 7.1009E 02 0.2840 7.1009E 02 0

Member-end forces of Elements 1d=9

Ele.No. qi mi o] mj

1 5.8478E 02 0.0780 5.8478E 02 0.1559

2 0.1040 0.1559 0.1040 0.4678

ke=2 ac=2 fgcl=  0.1040 fger= 0.1040 fmc= 0.0520

3 0.4889 0.4678 0.5111 0.5347

4 0.1337 0.5347 0.1337 0

Member-end forces of Elements 1d=10

Ele.No. qi mi qi mj

1 3.0283E 02 4.0377E 02 3.0283E 02 8.0755E 02
5.3837E 02 8.0755E 02 5.3837E 02 0.2423

ke=2 ac=2 fqcl= 5.3837E 02 fqer= 5.3837E 02 fmc= 2.6918E 02

3 0.2041 0.2423 0.79595 0.51795

4 0.1295 0.5179 0.1295 4.2365E 17

Member-end forces of Elements 1d=11

Ele.No. qi mi o] mj

1 9.7463E 03 1.2995E 02 9.7463E 03 0.02599

2 1.7327E 02 0.02599 1.7327E 02 0.07797

ke=2 ac=2 fqcl=1.7327E 02 fger=1.7327E 02 fmec=8.6634E 03

3 6.0644E 02 0.0780 6.0644E 02 0.2859

4 0.8215 0.2859 0.1785 2.7756E 17

Member-end forces of Elements 1d=12

Ele.No. qi mi o] mj
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1 1.1139E 02 1.4851E 02 1.1139E 02 2.9703E 02
1.9802E 02 2.9703E 02 1.9802E 02 8.9109E 02
kec=2 =2 fqcl=1.9802E 02 fgcr=1.9802E 02 fmc=9.9010E 03
3 6.9307E 02 8.9109E 02 6.9307E 02 0.3267
4 0.5817 0.3267 0.4183 0
Member-end forces of Elements 1d=13
Ele.No. qi mi qi mj
1 6.96164E 03 9.2822E 03 6.9616E 03 1.85646E 02
2 1.2376E 02 1.8564E 02 1.2376E 02 5.5693E 02
ke=2 ac=2 fqcl=1.2376E 02 fqer=1.2376E 02 fmc=6.188E 03
3 4.3317E 02 5.5693E 02 4.3317E 02 0.2042
4 0.3011 0.2042 0.6989 0
4 Qc Mc
Qc Mc 4.19 bw1.txt
Q M
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efix 8
5.4 ®
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{EF}G
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load bound

causs

 — matc
ngm 6 bound gauss
kec ne wstiff  load
PAD [CT]
—matc ie kk ct ie
[CT] 5.8
matc ie kk ct |
i=jl e
j=ir e
cx= x(j) x i /d ie
cy= y(j) y i /d ie
cl=cx/al ie
s=cy/d ie
ct i =10
e [Hre [ <
ot i =0.0
Kk= 2
.
(o}
end ¢ 31 = d
¢ 3 2 =
EI ¢ 3 3 =00
ct 3 4 =d
o 31 = 392 gggfog
e 3 2 =3*2 ct61:.sl
¢ 3 3 =00 :|
ot 34 =c 31 a 62 =c
¢ 35 =c 32 ¢ 6 3 =00
¢ 3 6 = 05 o 6 4 =d
c 6 5 = d
¢ 6 6 =00
5.8 matc  PAD

inputl wdtiff
inputl
ngm 3
kk
PAD
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—_ wstiff
[R] wtiff
stiff ie
6
kec ie c
4
[CT] [C]
ie
[R]
wtiff wetiff
5.9
wstiff
i=1,n j=1,n r i j 000 | [R
ie=1, ne | cal siff ie | | [
kk=kec ie ie
Kkz1 f | cal matc ie Kk, ct | |
— [ o [C]
i=1,6 i=1,6 t i,j =c ij (7]
i=1,6 |H =16 |H ¢ i,j =00
: I=1,6
|CaII locat ie | | {11}

=]

c i,j =c i,j
+t i, *ct I,j

PAD
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A
kil=1, 6 i=ii k1
i>n B
k2=k1, 6 j=ii k2
- (e)
roijo=r o
+c klk2
b
i=2,n =Li 1 roijo=r i [R]
end
5.9 wstiff PAD
1 wstiff ct 6,6
2 stiff ie locat ie
3
— |oad
PAD load
{Po} {Pe}
load PAD
2.23 eload load
efix i eload eload
1 k [T]
trans Kk {11}
2 efix i {Fg}
[T] {F}
3 k kk=kec k “oom 4
4 5
4 matc k kk ct k [CT]
{F}
5 {F} {1} {Pe}
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5.10 eload PAD
| |
0 ] e 1 =00 -
e e ]
[a v []
[ []
X

k1=1,6 |— f k1 =00
k2=1, 6 f ki =f ki + (F}
t k2, k1 *ff k2
kk=kec k k
1 < | cal mac kika | | fem

i1=1,6 b— ff il =0.
i2=1, 6 ff i1 =ff i1 H
:I:I ct i2,i1 *f i2
i1=1,6 ||—f i1 =ff i1
k1=1,6 |—j=ii k1

end i<n

pe j =pe j f ki

5.10 eload PAD
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ngm

Fl=muer+fF}

k1 <fFe}
ngm
511 ngn PAD
ngm
— |
ie=1, ne ||— | cal diff ie | |
| cal locat ie | |
i=1, 6 dis i =00
j=ii i
kk=kec ie
end

kkz 1 f

| cal matc ie, kk, ct | |
=16 | e [H =i ]
EXH ST

c i,j =00 |

c i,j =c i,j +

1=1, 6 ) .
t il *et 1))
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i=1,6 ff i =0.0
j=1,6 ff i =ff i +c i,j *dis j
| cal trans ie | |
i=1,6 f i =00
j=1,6 foi =f i +t i,j *ff j
npez 0 i=1, npe l— k=mf i
|ca|| efix i | |
k=ie
kkz1 f
j=1,6 dis j =ff j
j=1,6 ff j =00
I=1,6 ff j =ff j +
ct I,j *dis |
{F} =16 f ) o=f ] +f j
5.11 ngm  PAD
VB
zhjg
2.3 8
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3 jl e >jr

5 ffr.txt ffw.txt
3. —7zhjg

"The Program of Composite Structure

Option Explicit

Public nn as Integer, ne as Integer

Public nd as Integer, ndf as Integer

Public nf as Integer, npj as Integer

Public npe as Integer, n as Integer

Publical 50 asDouble,t 6,6 asDouble
Publicx 40 asDouble,y 40 asDouble
Publicjl 50 aslnteger,jr 50 aslnteger
Publicii 6 aslinteger,ea 50 asDouble
Publicei 50 asDouble,c 6,6 asDouble
Publicr 120,120 asDouble,p 120 asDouble
Publicpe 120 asDouble ibd 20 aslnteger
Publicbhd 20 asDouble, mj 20 aslInteger
Publicqj 20,3 asDouble ff 6 asDouble
Publicf 6 asDouble dis 6 asDouble
Publicmf 30 asinteger,ind 30 aslInteger
Publicag 30 asDouble, bg 30 asDouble
Publicql 30 asDouble, g2 30 asDouble
Publickec 30 asInteger

’

'Main Program
Sub zhjg

Open "e\mydatalffr.txt " For Input as #1
Open "e\mydata\ffw.txt" For Output as #2

Call inputl
Call wstiff
Cal load
Call bound
Call gauss
Call ngm

Close 1
Close 2

End Sub

'SUB-1 Read and Print Initial Data
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Sub Inputl

Dimi asInteger, j as Integer
Dim e as Integer, inti as Integer
Dim intj as Integer

Dim dx as Double, dy as Double

Print #2, "Structural Analysis"

H n n
Prl nt #2l hhkkkkhkkhkhhhhhkhkhkhkhhkhdhhhhhhhkxkx

Print #2,

Print #2, "Input Data"

Print #2, " "

Print #2,

Print #2, "Control Data’

Print #2, " "

Print#2,"nn"; Spc 5 ;"nf";Spc 4 ;"nd";Spc 3 ;"ndf";Spc 4 ;"ne";Spc 3 ;"np";Spc 3 ;"npe"’;
Spc 4 ;"n"

Input #1, nn, nf, nd, ndf, ne, npj, nppen=3* nn nf

Print#2,nn; Spc 3 ;nf;Spc 3 ;nd;Spc 3 ;ndf;Spc 3 ;neSpc 3 ;npj;Spc 3 ;npeSpc 3 ;n
Print #2,

Print #2, "Nodal Coordinates"

Print #2, " "

Print#2, "Node"; Spc 3 ;"x";Spc 5 ;"y"

Fori=1Tonn

Input#1,i,x i ,y i
Print#2,i;Spc 3 ;x i ;Spc 3 ;y i
Next i
Print #2,
Print #2, "Element Information"
Print #2, " "

Print #2, "EleNo."; Spc 3 ;"jlI";Spc 3 ;"jr"; Spc 7 ;"ed';Spc 8 ;"e";Spc 15 ;"d";Spc 13 ; "kec"
Fori=1Tone

Input #1,i,jl i ,jr i ,ea i ,d i ,kec i

Next i

Forintl =1 Tone

Ifjl inti >=jr inti  Then Stop

Next inti
ie=1

Do Whileie<=ne

i=jl ie

j=jr ie

X=X ] X i

dy=y j y i

ad ie =Sgr dx*dx+dy*dy

iezie+1

Loop

Fori=1Tone

Print#2,i;Spc 6 ;jl i ;Spc 3 ;jr i ;Spc 3 ;ea i ;Spc 3 ;e i ;8¢ 3 ;d i ;Spc 3

kec i

Next i

If npj <> 0 Then

Print #2,

Print #2, "Nodal Loads"

Print #2, " "

Print#2,"i"; Spc 6 ;"mj";Spc 4 ;"xd";Spc 6 ;"yd";Spc 6 ;"md"
Forintj =1 To npj
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Input #1, intj, mj
Print #2, intj; Spc 3
Next intj

End If
If npe <> 0 Then
Print #2,

intj
; mj

Print #2, "Element Loads"'

Print #2, "

'

intj

intj ;

intj,
;i

1,4
Spc 3

Print #2, Spc 1
Spc 10
Fori=1Tonpe
Input #1, i, mf i
Print #2,i; Spc 3

i ;Spc 5

Next i

End If
If ndf <> 0 Then
Print #2,
Print #2,
Print #2, '

,ind
»mf

;Ui" Spe 5
;g2

vaq i
;Spec 3

;02

"Boundary Conditions"

;"'mf"; Spc 3

,bg i
;ind
i

Print #2, "i"; Spc 3
For j =1 To ndf
Input #1, j, ibd |
Print#2,j; Spc 3
Next |

End If

End Sub

; "ibd

, bd
ibd

i

i

;Spc 3

Spc 3 "

»bd

'SUB-2 Assemble Structural Stiffness Matrix  [R]

Sub wstiff

Dimi asInteger, j as Integer

Dim e as Integer, kk as Integer
asdouble
Dim k1 as Integer, k2 as integer

Dim|l aslInteger,ct 6,6

Fori=1Ton
Forj=1Ton
roi,j o#
Next j
Next i
ie=1
Do Until ie>ne
Cdl «iff ie
kk =kec ie
If kk <> 1 Then
Cdl matc e, kk, ct
Fori=1To6
Forj=1To6
t i,j =c
Next |
Next i
Fori=1To6
Forj=1To6

0y

2 intj, 3

;Spc 5

g
intj, 1

;"ind"; Spc 4

gl 0,92 i
i ;Spc 3 ;&

bad"

i

g

"ag’; Spe 7

intj, 2

;Spc 5

;Spc 5 ;g intj,3
;"bg"; Spc 13 ; "ql™
ybg i ;Spc 5 ;ql
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c i,j =0#
Next j
Next i
Fori=1To6
Forj=1To6
Forl=1To6
c i,j =c i,j +t i,l *ct |I,j
Next |
Next |
Next i
End If
Cdl locat ie
Forkl1=1To6
I=ii ki1
If i >n Then GoTo 30
Fork2=k1To6
j=ii k2
If j >n Then GoTo 20
roi,j =r i,j +c ki, k2
20 Next k2
30 Next k1
ie=ie+1
Loop
Fori=2Ton
Forj=1Toi 1
roi,j =r j,i
Next j
Next i

End Sub

'SUB-3  Set up Element Stiffness Matrix in Global Coordinate System [C]

)

Sub stiff  ie

Dimi asInteger, j as Integer

Dim bl as Double, b2 as Double
Dim b3 as Double, b4 as Double
Dim sl as Double, s2 as Double
Dim s3 as Double, s4 as Double
Dim s5 as Double, s6 as Double
Dim cx as Double, cy as Double

i=jl e

j=jr ie

cX= X | X i )ld ie
ey=y j oy i )ld ie
bl=ea ie /d ie
b2=12#*e ie /ad ie "3
b3=6#*e ie /ad ie "2
bd=2#*el ie /d ie
sl=bl*cx"2+b2*cy"2
2= bl b2 *cx*cy
s3=b3*cy

A=bl *cyr2+hb2*cx"2
s5=h3* cx
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s6=h4

c 1,1 =s1
c 1,2 =22
c 1,3 s3
c 1,4 = sl
c 1,5 s2
c 1,6 =s3
c 2,2 =4
c 2,3 = s
c 2,4 = 2
c 25 = +4
c 2,6 = s5
c 3,3 =2#*H
c 34 = s3
c 3,5 =5
c 3,6 =6
c 4,4 =sl
c 45 =32
c 46 = s3
c 55 =4
c 56 =s5
c 6,6 =2#*H
Fori=2To6

Forj=1Toi 1
c i,j =c i
Next j
Next i
End Sub
'SUB-4 Set up Element Location Vector {11}
Sub locat ie

Dimi asInteger, j as Integer

i=jl e

j=jr ie

i 1 =3*i 2
i 2 =3*i 1
i 3 =3*j

ii 4 =3*] 2
i 5 =3*) 1
ii 6 =3%]
End Sub

'SUB-5 Set up Total Noda Vector { P}
Sub load
Dimi asInteger, k as Integer

Fori=1Ton
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p i =0#

Next i

If npj <> 0 Then
Fori=1Tonpj
k=mj i
p 3*k
p 3*k
p 3*k
Next i

End If

If npe<>0 Then

Cal eload

End If

Fori=1Ton

p i =p i +pe i

Next i

=N
1

End Sub
'SUB-6 Set up Effective Nodal Loads
Sub Eload

Dimi as Integer, k as Integer

Dim k1 as Integer, kk as Integer

Dimj asinteger,ct 6,6 asDouble
Dim k2 as Integer

Dim| asInteger, Il as Integer

Fori=1Ton

pe i =0#

Next i

Fori=1Tonpe

k=mf |

Cdl trans k

Cdl locat k

Call efix i

Forkl1=1To6
f ki =0#
Fork2=1To6
f ki =f ki +t k2,k1 *ff
Next k2

Next k1

kk =kec k

If kk <> 1 Then
Cdl matc  k, Kk, ct
Forj=1To6
ff j =0#
Forl=1To6

ff j =ff j +ct I,j *f |

Next |
Next |
Forll=1To6
fin =ff 1
Next I

Endif

k2
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Forkl=1To6
J=ii ki1
If 3> n Then GoTo 30
pe j =pe(j) f ki
Next k1

30 Next i

End Sub
'SUB-7  Set up Fixed End Forces
Sub efix i

Dim j asInteger, k as Integer
Dim 9 as Double, aas Double
Dim b as Double, p1 as Double
Dim p2 as Double, bl as Double
Dim b2 as Double, b3 as Double
Dim c1 as Double, c2 as Double
Dim d1 as Double, d2 as Double
Dim c3 as Double

Forj=1To6
ff | =0#

bl=d (a+b)/2#

b2=b a

b3= a+b /2#

cl=d (2#*b+a /3#

c2=h2

c3= 2#*b+a /3#

di=b”*3 a3

d2=b”2 an2

Select Caseind i
Casel
ff 2 = pl* d a "2* 1#+2#*A/d /972
ff 3 =pl*A* d A "2/d"2
ff 5 = p1 ff 2
ff 6 = pl*Anr2* d A [/d7r2

Case 2

ff 2 = pl*b2* 12#*bl 2*d 8#*bl 3+b2"2*d 2#*bl*b272 | 4#*d"3
ff 3 =pl*b2* 12#*b3*bl"2 3#*bl*b222+b272*d [12#/d"2

ff 5 = pl*b2 ff 2

ff 6 = pl*b2* 12#*b372*bl+3#*bl*b272 2#*b272*d [12#/d"2
Case 3

ff 2 = p2*c2* 184*cl"h2*d 12#*clN3+c272*d 2#*cl* 2”2 4#* c273/45# [12#/4d "3
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ff 3 =p2*c2* 18#*c3*clN2 3#*cl*c2"2+c272*d 2#*c273/15# /36#/d "2

ff 5 05*p2*c2 ff 2

ff 6 = p2*c2* 18#*c37"2*Ccl+3#*cl*c2N2 2#*c2"2*d+2#*c2”3/15# /36#/d"2
Case 4

ff 2 6#*pl*A* o a /d"3

ff 3 =pl* d A * 3H*a d /d"2

ff 5 = ff 2

ff 6 pl*a* 2#*d 3#*a /d"2
Case b

ff 2 = pl* 3#*d*d2 2#*dl /4”3

ff 3 =pl* 2#*d2+ b a *d di/d /d

ff 5 = ff 2

ff 6 =pl* d2 di/d /d
Case 6
ff 1 = pl* 1# A/d
ff 4 = pl*A/d
Case7
ff 1 = pl* b a * 1# (b+a / 2#*d )
ff 4 = pl*d2/2#/d
Case 8
ff 3 = A* pl P2 *e& k /B
ff 6 = ff 3
End Select
End Sub

)

'SUB-8 Set up Coordinate Transfer Matrix [T]
Subtrans ie

Dimi asInteger, j as Integer
Dim cx as Double, cy as Double

i=jl ie

j=jr ie
cX= X | x i )/d ie
cy=y j y i )la ie
Fori=1To6

Forj=1To6

t i,j =O0#

Next j
Next i
Fori=1To4 Step 3

t i,i =cx

t i,i+l1 =cy

t i+1i = ¢y

t i+1,i+1 =cx

t i+2i+2 =1#
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End Sub
'SUB-9 Introduce Support Conditions
Sub bound

Dim aasDouble, i as Integer
Dimk as Integer

If ndf <> 0 Then
A =1et+20
Fori =1 To ndf
k=ibd i
r kk =A
p k =A*bd i
Next i
End If

End Sub
'SUB-10 Solve Equilibrium Equation

Sub gauss

Dim nl as Integer, k as Integer
Dim k1 as Integer, i as Integer
Dim Jas Integer, c as Double

nl=n 1
Fork=1Tonl
kl=k+1
Forl=kl1Ton
c=r ki /r kk
p i =p i p k *c
J=k1
Do Whilej <=n
roi,j =r(i,j) r kj *c
j=j+1
Loop
Next i
Next k
p n =p nr nn
Fori=1Tonl
k=n 1
kl=k+1
Forj=k1Ton
p k =p k r kj *pj
Next j
p k =p k /r kk
Next i
Print #2,
Print #2, "Output Data"
Print #2, "
Print #2, "Nodal Displacements"
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Print #2, "
Print #2, "NodeNo."; Spc 3 ;"u";Spc 34 ;"v';Spc 34 ;"fa"

Fori=1Tonn

Print#2,Spc 2 ;i;Spc 8 ;p 3*i 2 ;Spc 8 ;p 3*i 1 ;Spc 8 ;p 3*i
Next i

End Sub

'SUB-11 Cadculate the Forces of Elements

’

Sub ngm

Dimieas Integer, i as Integer
Dim j as Integer, kk as Integer
Dimk asinteger,ct 6,6 asDouble
Dim | asInteger, jj as Integer

Print #2,
Print #2, "Element.No.and Member end Force:"
Print #2, "EleNo."; Spc 3 ;"n | ";Spc 3 ;"9 | ";Spc 3 ;"m | ";Spc 3 ;"n r ";Spc 3 ;
"qg r "Spc 3 ;"m r "
ie=1
Do Whileie<=ne
Cdl stiff ie
Cdl locat ie
Fori=1To6
dis i =0#
j=iioi
If J>n Then GoTo 10
dis i =p j
10 Next i
kk =kec ie
If kk <> 1 Then
Cdl matc ie, kk, ct
Fori=1To6
Forj=1To6
t i,j =c 1i,j
Next j
Next i
Fori=1To6
Forj=1To6
c i,j =0#
Forl=1To6
c i,j =c i,j +t i, *ct I,j
Next |
Next j
Next i
End If
Fori=1To6
ff i =0#
Forj=1To6
ff i =ff i +c i,j *dis j
Next j
Next i
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Cdltrans ie
Fori=1To6
f i =0#
Forj=1To6
foi =f i +t i,j *ff j
Next j
Next i
If npe <> 0 Then
1=1
Do Whilei <= npe
k=mf i
Ifk=ieThen
Call efix i
If kk <> 1 Then
Forj=1To6
dis j =ff j
Next |
Forj=1To6
ff j =0#
Forjj=1To6
ff j =ff j +ct jj,j *dis jj
Next jj
Next j
Endif
Forj=1To6
fj =f j +ff j
Next j
End If
i=i+1
Loop
End If
Print#2,Spc 2 ;ieeSpc 5 ;f 1 ;Spc 5 ;f 2 ;Spc 5 ;f 3 ;Spc 5 ;f 4 ;Spc 5 ;
f 5 ;Sc 5 ;f 6
iezie+1
Loop

End Sub

'SUB-12

Sub matc e, kk, ct

Dimi asInteger, j as Integer
Dim 9l as Double, cl as Double
Dim cx as Double, cy as Double
i=jl ie

j=jr ie

cX= X | x i )/d ie
cy=y j y i)l ie

Fori=1To6
Forj=1To6
Ifi=j Then

ct i,j =1#
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Else
ct i,j
End If
Next j
Next i
d=cy/d ie
cl=cx/ad ie
If kk =2 Then
c¢ 3,1
¢ 3,2
¢ 3,3
ct 3,4
¢ 3,5
ct 3,6
Else
c¢ 3,1
¢ 3,2
c¢ 3,3
ct 3,4
¢t 3,5
ct 3,6
c 6,1
ct 6,2
ct 6,3
ct 6,4
¢t 6,5
ct 6,6
End If
End Sub
4,
5.1

3t* o[ 24
3>l 2#
O#

c 31

c 3,2

0.5

I
[723

i n

1
R 28°

zhjg 5.12
g=10 kN/m P=50 kN

TN RRRRRRNNEY

e
Lo
N
o_
=
Y]
N
o-
=
™~
o
5.12
E | A 5.1
5.1
E kN/m? I mt A n?
3x 10’ 0.71458 x 10 ® 0.07
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3x 10’ 0.71458 x 10 ® 0.07
3x10° 0.71458 x 10 3 0.07
3x10° 0.71458 x 10 ® 0.07
2x10° 0 0.63x10 ®
2x10° 0 05x10 °
2x10° 0 0.63x10 3
2x10° 0 05x10 8
2x10° 0 0.63x10 °
1.
1
nn nf nd ndf ne npj npe
7 0 4 5 9 1 8
2
i 1 2 3 4 5 6 7
X i 0.0 30 30 6.0 9.0 9.0 12.0
y i 0.0 0.25 0.7 0.5 0.7 0.25 0.0
3
i I jroi ea i e i kec i
1 1 2 2.1E6 2.143 74E4 1
2 2 4 2.1E6 2.143 74E4 1
3 4 6 2.1E6 2.143 74E4 2
4 6 7 2.1E6 2.143 74E4 1
5 5 7 1.26E5 0 3
6 5 6 1.0E5 0 3
7 3 5 1.26E5 0 3
8 2 3 1.0E5 0 3
9 1 3 1.26E5 0 3
4
i m i q i1 g i,2 i,3
1 4 0.0 50.0 0.0
5
i ‘ mf i ind i ag i bg i ql i g2 i
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1 1 2 0.0 3.0103986 9.965457 0.0
2 1 7 0.0 3.0103986 0.830454 0.0
3 2 2 0.0 3.0103986 9.965457 0.0
4 2 7 0.0 3.0103986 0.830454 0.0
5 3 2 0.0 3.0103986 9.965457 0.0
6 3 7 0.0 3.0103986 0.830454 0.0
7 4 2 0.0 3.0103986 9.965457 0.0
8 4 7 0.0 3.0103986 0.830454 0.0
6
[ 1 2 3 4 5

ibd i 1 2 9 15 20

bd i 0.0 0.0 0.0 0.0 0.0

ffr.txt

7,0,4,59,1,8

1,0.0,0.0

2,3.0,0.25

3,30, 07

4,6.0,05

590, 0.7

6,9.0,0.25

7,12.0,0.0

1,1, 2 2.1E6, 2.14374E4, 1
2,2,4,2.1E6, 2.14374E4, 1

3,4, 6, 2.1E6, 2.14374E4, 2

4,6,7, 2.1E6, 2.14374E4, 1
5,5,7,1.26E5, 0.0, 3

6,5, 6, 1.0E5, 0.0, 3
7,3,5,1.26E5,0.0, 3

8,2,3 10E5,0.0,3

9, 1,3, 126E5, 0.0,3

1,4,0.0, 50.0,0.0
1,1,20.0,3.0103986, 9.965457, 0.0
2,1,7,0.0,3.0103986, 0.830454, 0.0
3,2,2,00,3.0103986, 9.965457, 0.0
4,2,7,0.0,3.0103986, 0.830454, 0.0
5,3, 2,0.0,3.0103986, 9.965457,0.0
6, 3, 7, 0.0, 3.0103986, 0.830454, 0.0
7,4,2,0.0,3.0103986, 9.965457,0.0
8,4,7,0.0, 3.0103986, 0.830454, 0.0
1,1,00

2,2,00

3,900

4,15,0.0

5,20,0.0
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2.
ffw.txt

Structural Anadysis

khkkhkkkkhkhkkhhkrkhhrkk

Input Data

Control Data

nn nf nd ndf ne npj npe

7 0 4 5 9 1 8
Nodal Coordinates

Node x y

1 0 0

2 3 .25

3 3 7

4 6 5

5 9 7

6 9 .25

7 12 0

Element Information

Ele.No. il ir ea e

1 1 2 2100000 21437.4
2 2 4 2100000 21437.4
3 4 6 2100000 21437.4
4 6 7 2100000 21437.4
5 5 7 126000 0

6 5 6 100000 0

7 3 5 126000 0

8 2 3 100000 0

9 1 3 126000 0
Nodal Loads

i mj xd yd md

1 4 0 50 0
Element Loads

i mf  ind aq bq

1 1 2 0 3.0103986

2 1 7 0 3.0103986

3 2 2 0 3.0103986

4 2 7 0 3.0103986

5 3 2 0 3.0103986

21
a
3.010398644698 07
3.010398644698 07
3.010398644698 07
3.010398644698 07
3.080584360149 87
0.95
6
0.95
3.080 584 360 149 87
al a2
9.965457 0
0.830454 0
9.965457 0
0.830454 0
9.965457 0

kec

W ®WWH R R
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~

3 7
4 2
4 7

Boundary Conditions

i ibd i

1 1

2 2

3 9

4 15

5 20
Output Data

Nodal Displacements

Node No.

1

~NOoO s WN

Element.No.and Member end Force:
edeNo. n |

1

© 00 N O O b~ wWDN

276.306
279.144
276.333
273.806
282921
64.288
27552
64.288
282921

0 3.0103986 0.830454
0 3.0103986 9.965457
0 3.0103986 0.830454
bd
0
0
0
0
0
u v
1.1250E 26 7.0156E 19
2.4512E 03 3.4162E 02
7.2577E 04 3.3552E 02
5.8342E 03 7.9556E 02
1.2394E 02 3.3552E 02
9.2173E 03 0.0342
1.1668E 02 7.0156E 19
q | m |
2033 3464E 14
32.033 51.276
2020 833E 14
32033 51.276
7.105E 15 0
0 0
0 0
0 0
7.1051E 15 0

0

nr
273.806
276.644
278.833
276.306
282921
64.288
275.52
64.288
282.921

51.28

kN-

fai
1.0705E 02
1.3248E 02
0
0.01579
0
1.3248E 02
1.0705E 02

q r
32.033
2033
32,020
2033
7105E 15
0
0
0
7105E 15

m r
51.276
8527E 14
51.276
2842E 14

0
0
0
0
0
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5.1 1 E 3x 10'kN/m?
| 0.71458x 10 *m"* A=0.07 m? E=2x 10°kN/m?
A 0.63x 10 *m? 2 o 5kN/m =10 KkN/m
5.2 2 1
)

HTHTTTHI

08m15m
o]
1
8
x
<
3

q
TIRIRRIRRARRINNY
3
ey

Amo 12m ) 12m  Am,
: 2m 2m ’ N
1 2
1
E kN/m? I m A m?

1 3x10° 0.95x10 3 0.08
2 3x10’ 0.95x10 3 0.08
3 2x10° 0 0.33x10 3
4 2 x 108 0 07x10 3
5 2x10° 0 0.33x10 3
6 2x 108 0 0.33x10 3
7 2x10° 0 07x10 3
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2x10° 0 0.33x10 3




PAD

Flow Chart
PAD PAD FC
FC PAD
PAD
1. PAD
PAD 1
- PAD
L [
1
2 PAD

PAD FC

FC
PAD
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1 PAD
PAD FC
S s
> S,
S, S,
<Q>
Q d
S
I
n
S
Q <
S S,
S
11Q Q
21 Q S Q
PAD
1. PAD
PAD 2
PAD FC
2 PAD

| PAD

FC
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i=1,n
S
L
Q
if 0 y S
S
n
S
if else Q
S, St
S S
|:|k
=1
switch n
2. PAD

1 PAD
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PAD
PAD
PAD
_dd. PAD
o
" pAD
S,
=]
s
e {
s,
s
s
Q
[ s |
(2]
2
S
o {
3 PAD
s |
° ¢
s,
4 PAD

PAD

H

i=1,n ||—| S |

S,
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S

S, S;
A@ 2
goto A
S, S,
a b
6
b Q
S, DO
7 Q
Sy
S S
A
i=1,n S
Q 2
Q 2
S, S, S,
7
Q S
S
PAD
PAD
PAD PAD
a n
PAD:
| i=1,n ||— a i 00
a mn
PAD:
L =m [ =t [ a i 00
x 20 y 15 z=4/4x* +y
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PAD:

X0 20.0
yO 15.0

zO gt 4. * X * x+y

[(Px? + <0
X X, X ’Z:y2+2

y=0 X y z PAD
03x+4, x>0,
PAD:
read *, * X
yO 2. * X* * +x
x< 0 <
yO 3. * x+4
zOy *y+2
al a2 an
PAD:
cOo.
i=1,n reed *, * X
a i <

cictsgrt a i
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. Visual Basic

1984
1986
1979
1981
1988
1996
2001
1982
1993
2000
1998
1992
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10
11
12

1984
1986
1979
1981
1988
1996
n . 2001
1982
. 1993
.Visual Basic
1998
1992

2000
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