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5.6
3 [Kd]
% 0 0 0 0 —E 0 0 0 0 0
lZ;IZ 0 0 0 6El, 0 _12£I§IZ 0 0 0 6£E2IZ
12EI 6El 12EI 6El
£3 y _ Zzy 0 0 €3 y _ /ZY o
Sl 0 0 0 0 —GIX 0 0
L L
4El 6El 2El
! 0 0 Zy 0 ! 0
l L l
2 0 _6?2 0 0 0 ZiIZ
[K.]= EA
— 0 0 0 0 0
l
12;?2 0 0 0 _6?2
12El, 6EI,
sym 7 0 7 0
Gl, 0 0
l
4El, 0
l
4El,
L I
.................... (5_9)
C Model No.1
call Cal_lin_stiff M1(Member(i),Element(ie),ak_linear(1,1,1))
if(Member(i).i_rigid_length_.ne.0..or.Member(i).j_rigid_length.ne.0.)
call Deal_Rigid element(ak_linear(1,1,1),
Member(i).i_rigid_length,Member(i).j_rigid_length)
C
C e  SUBROUTINE /Cal_lin_stiff M1
C
SPACE
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C e (0k)

subroutine Cal_lin_stiff_M1(Member,Element,ak_linear)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s / Member

record / element_s / Element

dimension ak_linear(12,12)

Model No.1 =1 !

structure / element_s/
integer element_type
integer n_element

!

!
real*8 E !
real*8 G !
real*8 A !
real*8 RIx !
real*8 Rly !
real*8 Rlz !
real*8 ASy !
real*8 ASz !
real*8 AM !

1

integer nm_damp
end structure
record /element_s/ Element
ALLOCATABLE ::Element(:)
ALLOCATE (Element(n_element))

structure / member_s/
integer nm_element
integer element_type
integer n_element_type
integer nm_dll_element
integer nm_point(2)
integer irest(12)

integer 1ijp(2)

integer nm_analysis
integer nm_group

integer nm_local_coord(2)
integer nm_damp

real*8 alength

real*8 rot_x

real*8  force(12)

end structure

record / member_s / Member
ak_linear real*8

DLL DLL

O O O O O O O OO OO OO OO 0O O0OO0OO0OO0OIO0OIO0OIO0OO0OO0OIO0OIO0OIO0OIO0OIO0OO0OO0OO0OO0OO0OO0OIO0OO0OO0OO0OO0OO0O

do i=1,12

do j=1,12
ak_linear(j,i) = 0.0
end do
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end do

rl=Member.alength -
* Member.i_rigid_length - Member.j_rigid_length
young = Element.E

ra = Element.A

riz = Element.RIz

riy = Element.Rly

rix = Element.RIX

seng = Element.G

IP = Member.ijp(1) L
JP = Member.ijp(2) 1]
asy = Element.ASy

asz = Element.ASz

- RA

- RIX

- RIY

- RIZ
YOUNG

- SENG

- ASY

- ASz

- JCON

- RL s
- ak_linear

OO0 0O0nonon
1

ak_linear(1,1)= YOUNG*RA/RL
ak_linear(1,7)=-ak_linear(1,1)
ak_linear(7,7)=ak_linear(1,1)

IF(IP.EQ.0.AND.JP.EQ.0) GOTO 40 !
RL2=RL*RL

RL3=RL*RL*RL

IF(ASY.NE.0.0.0R.ASZ.NE.0.0) GOTO 20 !

ZERL2= 6.*YOUNG*RIZ/RL2

ZERL3= 2.*ZERL2/RL

ak_linear(2,2) = ZERL3
ak_linear(2,6) = ZERL2
ak_linear(2,8) =-ZERL3
ak_linear(2,12)= ZERL2

YERL2= 6.*YOUNG*RIY/RL2

YERL3= 2.*YERL2/RL

ak_linear(3,3) = YERL3
ak_linear(3,5) =-YERL2
ak_linear(3,9) =-YERL3
ak_linear(3,11)=-YERL2
ak_linear(4,4) = SENG*RIX/RL
ak_linear(4,10)=-ak_linear(4,4)
ak_linear(5,5) = 4.0*YOUNG*RIY/RL
ak_linear(5,9) = YERL2
ak_linear(5,11)= ak_linear(5,5)*0.5
ak_linear(6,6) = 4.0*YOUNG*RIZ/RL
ak_linear(6,8) =-ZERL2
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ak_linear(6,12)= ak_linear(6,6)*0.5
ak_linear(8,8)= ZERL3
ak_linear(8,12)=-ZERL2
ak_linear(9,9)= YERL3
ak_linear(9,11)= YERL2
ak_linear(10,10)= ak_linear(4,4)
ak_linear(11,11)= ak_linear(5,5)
ak_linear(12,12)= ak_linear(6,6)
DO 1=1,11

DO J=i+l1,12

ak_linear(J,1) =ak_linear(l,J)
enddo

enddo

GOTO 30

20 CONTINUE
FY=0.0
Fz=0.0
IF(ASY.NE.0.0) FY=12.*YOUNG*RIZ/(SENG*ASY*RL2)
IF(ASZ.NE.0.0) FZ=12.*YOUNG*RIY/(SENG*ASZ*RL2)
ZERL3=12.*YOUNG*RIZ/(RL3*(1.+FY))
ZERL2= 6.*YOUNG*RIZ/(RL2*(1.+FY))
ak_linear(2,2) = ZERL3
ak_linear(2,6) = ZERL2
ak_linear(2,8) =-ZERL3
ak_linear(2,12)= ZERL2
YERL3=12.*YOUNG*RIY/(RL3*(1.+FZ))
YERL2= 6.*YOUNG*RIY/(RL2*(1.+FZ))
ak_linear(3,3) = YERL3
ak_linear(3,5) =-YERL2
ak_linear(3,9) =-YERL3
ak_linear(3,11)=-YERL2
ak_linear(4,4) = SENG*RIX/RL
ak_linear(4,10)=-ak_linear(4,4)
ak_linear(5,5) = (4.0+FZ)*YOUNG*RIY/(RL*(1.+FZ))
ak_linear(5,9) = YERL2
ak_linear(5,11)= (2.0-FZ)*YOUNG*RIY/(RL*(1.+FZ))
ak_linear(6,6) = (4.0+FY)*YOUNG*RIZ/(RL*(1.+FY))
ak_linear(6,8) =-ZERL2
ak_linear(6,12)= (2.0-FY)*YOUNG*RIZ/(RL*(1.+FY))
ak_linear(8,8)= ZERL3
ak_linear(8,12)=-ZERL2
ak_linear(9,9)= YERL3
ak_linear(9,11)= YERL2
ak_linear(10,10)= ak_linear(4,4)
ak_linear(11,11)= ak_linear(5,5)
ak_linear(12,12)= ak_linear(6,6)
DO 1=1,11
DO J=i+1,12
ak_linear(J,1) =ak_linear(l,J)
enddo
enddo
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C
C ———
C
30 CONTINUE
IF(IP.EQ.1.AND.JP.EQ.1) GOTO 31 !
KP=1
IF(JP.EQ.0) KP=2
CALL SPPIN(KP,ak_linear) !
31 CONTINUE
RETURN
C
C —_——
C
40 CONTINUE
ak_linear(7,7) = ak_linear(1,1)
ak_linear(7,1) =-ak_linear(1,1)
RETURN
END
C
C ®  SUBROUTINE /SPPIN
C
C e
C
SUBROUTINE SPPIN(KP,ak_linear)
IMPLICIT REAL*8(A-H,0-2)
DIMENSION ak_linear(12,12),MM(2,2),5(12,2),A(2)
DATA MM/5,6,11,12/
C
C - ak_linear
C

ak_linear(4,4) =0.0
ak_linear(4,10) =0.0
ak_linear(10,4) =0.0
ak_linear(10,10)=0.0
DO 10 MX=1,2
M=MM(MX, KP)
A(MX)=0.0
IF(ak_linear(M,M).EQ.0.0) GOTO 10
A(MX)=1.0/ak_linear(M,M)
DO 11 1=1,12
S(1,MX)=ak_linear(l,M)
11 CONTINUE
10 CONTINUE
DO 20 MX=1,2
M=MM(MX , KP)
DO 20 1=1,12
ak_linear(1,M)=0.0
ak_linear(M,1)=0.0
20 CONTINUE
DO 30 MXx=1,2
M=MM(MX, KP)
IF(A(MX).EQ.0.0) GOTO 30
AA=AQMX)
S(M,MX)=0.0
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DO 31 I=1,12
DO 31 J=1,12

ak_linear(l,J)=ak_linear(l,J)-AA*S(1,MX)*S(J,MX)

31 CONTINUE
30 CONTINUE

return
end
C
C ® SUBROUTINE /Deal_Rigid_element
C
C L (0k)
C
C
C
C
C
C = mEmmmmmoomoomoooo
C
C I----- Lg ------ |
C |- - L —mm—mmmmmo -
C
C ,V,p) (Px,Py,Mz)
C (u,v,0) (px,py.mz)
C
C
C U=u Px = px
C V=v-LgO© Py = py ()
C ®= 6 Mz = mz + Lg Py
C
C
C
C u=UuU px = Px
C v=V+Llgop py = Py @
C =@ mz = Mz - LgPy
C
C Lg
C
C |10 0] |1 0 0]
C Ru=1]101Lg]| RF=]10 1 0] (©))
C |00 1] | 0-Lg 1|
C
C u=RulU p=RfP @)
C
C u=(u,v,0) U= ,V,p)
C p = (px,py,mz) P = (Px,Py,Mz) )
C
C
C
C p=Ku (6)
C
C () ®)
C
C RFP=KRuU )
C
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C Rf

C

C P=Rfb KRuU (€)
C

C Rf Rfb

C

C | 10 0] T

C Rfb=]01 0] =Ru (©))
C | 0Lg 1]

C

C

C

C T

C K = RuKRu

C

C

subroutine Deal _Rigid_element(ak,rigid_i,rigid_j)
implicit real*8(A-H,0-2)

dimension ak(12,12),akk(12,12),r1(6,6),r2(6,6)
data r1/1.,0.,0.,0.,0.,0.,

* 0.,1.,0.,0.,0.,0.,
* 0.,0.,1.,0.,0.,0.,
* 0.,0.,0.,1.,0.,0.,
* 0.,0.,0.,0.,1.,0.,
* 0.,0.,0.,0.,0.,1.7
data r2/1.,0.,0.,0.,0.,0.,
* 0.,1.,0.,0.,0.,0.,
* 0.,0.,1.,0.,0.,0.,
* 0.,0.,0.,1.,0.,0.,
* 0.,0.,0.,0.,1.,0.,
* 0.,0.,0.,0.,0.,1.7

if(rigid_i.eq.0..and.rigid_j.eq.0.) return
if(rigid_i.ne.0.) then
r1(2,6)=rigid_i
r1(3,5)=-rigid_i

else

r1(2,6)=0.

r1(3,5)=0.

endif
if(rigid_j.ne.0.) then
r2(2,6)=-rigid_j
r2(3,5)=rigid_j

else

r2(2,6)=0.

r2(3,5)=0.

endif

do i=1,12

do j=1,12
akk(i,j)=ak(i,j)

enddo

enddo

call Rotate_K6(akk,rl,r2,ak)
return

end
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®  SUBROUTINE /Deal_Rigid_element_v

- ( )

u=Uu
V + Lgpz
W - Lgepy

W

O OO0 0o

subroutine Deal _Rigid_element_v(vv,rigid_i,rigid_j)
implicit real*8(A-H,0-2)

dimension w(12)
if(rigid_i.eq.0..and.rigid_j.eq.0.) return
if(rigid_i.ne.0.) then
w(2)=w(2)+rigid_i*vv(6)
w(3)=w(3)-rigid_i*vv(5)

endif

if(rigid_j.ne.0.) then
w(8)=wv(8)-rigid_j*vv(12)
w(9)=w(9)+rigid_j*vv(1l)

endif

return

end

®  SUBROUTINE /Deal_Rigid_element_f

- ( )

Px = px
Py = py
My =my - Lg Pz
Mz = mz + Lg Py

OO0 0O 0O0Oon

subroutine Deal _Rigid_element_f(ff,rigid_i,rigid_j)
implicit real*8(A-H,0-2)

dimension ff(12)
if(rigid_i.eq.0..and.rigid_j.eq.0.) return
if(rigid_i.ne.0.) then
f(5)=Ff(5)-rigid_i*ff(3)
ff(6)=Ff(6)+rigid_i*ff(2)

endif

if(rigid_j.ne.0.) then
fF(11)=Ff(11)+rigid_j*ff(9)
ff(12)=Ff(12)-rigid_j*ff(8)

endif

return

end

Cal_lin_stiff M10 (5.5)
ak_linear
rl

(5.9
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Deal_Rigid_element() ak

Rotate K6()
Deal_Rigid_element_v() Deal_Rigid_element_f()

5.7
(K] 5.7.1
[KT]=[KL]+[KG]+[KN] """ (510)
[K.] [Ke]
N
0 0 0 O 0 0 0 0 0 0 0
6 0 0 0 — 0 6 o 0o o L
5¢ 10 5¢ 10
5 0 -L 0 0 o0 6 1o
5¢ 10 5¢ 10
0 0 0 0 O 0 0 0 0
2t 0 0 O 1 0o - o
15 10 30
f—é 0 —% 0 0 0 —3—€0
k.l=n\ =29
[Ke] 0 0 0 0 0 0 (5.19)
5 v o0 o 1L
5¢ 10
sym Ll 0 1 0
5¢ 10
0 0 0
2
15
20
L 15 |
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o 4% MW 900 o0 bV — 000
l l L L
— — \2 — — — — — — — — \2 — — — —
(1_V2J ViV, h — W, 000 i—V, _(Vl_vzj _Vl_VZ.Wl_WZ 00O
L l l l l l
— — \2 — — — — — — — —
1~ YW 00O W —W, _Vl_VZ_Wl_WZ _ W —W, 00O
/ l { l 12
0 0O 0 0 0 0 0O
00 0 0 0 0 0O
0 0 0 0 0 0O
[KN]=§ e 0
l 0 Y W - W, 00 0
/ /
— — \2 — — —
(Vl_vzj Vl_VZ_Wl_WZ 00O
l l l
sym (Wl_WZJ 000
l
0 0O
00
L 0
...... (5.12)
[Ke] [Ky]
Cal_nonlin_sitff_M1()
C
C ®  SUBROUTINE /Cal_nonlin_stiff M1
C
C e (ok)
C
subroutine Cal_nonlin_stiff_M1(Member ,Element ,
* an,ak )
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
record / element_s / Element
dimension ak(12,12)
C
call Cal_lin_stiff_M1(Member,Element,ak) !
call Cal_geomet_stiff(an,Member,ak) !
EA=Element.A*Element.E
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call Create_Kn(ak,Member.an_vv(1),Member.an_ww(l),
* EA,Member.alength ) !

return
end

Cal_geomet_stiff()
an al

[Ke]

®  SUBROUTINE /Cal_geomet_stiff

- (0k)

OO OO0

subroutine Cal_geomet_stiff(an,Member,ak)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s / Member

dimension ak(12,12)

an real*8
Element structure
Member structure
ak real*8

O O 0O 0O 00

al=Member.alength -
*  Member.i_rigid_length - Member.j_rigid_length
sl=an*6./(5.*al)
s2=an/10.
s3=an*al*2./15.
s4=an*al/30.
ak(2,2)=ak(2,2) +sl
ak(2,6)=ak(2,6) +s2
ak(2,8)=ak(2,8) -sl
ak(2,12)=ak(2,12)+s2
ak(6,2)=ak(2,6)
ak(8,2)=ak(2,8)
ak(12,2)=ak(2,12)

ak(3,3)=ak(3,3) +sl
ak(3,5)=ak(3,5) -s2
ak(3,9)=ak(3,9) -sl
ak(3,11)=ak(3,11)-s2
ak(5,3)=ak(3,5)
ak(9,3)=ak(3,9)
ak(11,3)=ak(3,11)

ak(5,5)=ak(5,5) +s3
ak(5,9)=ak(5,9) +s2
ak(5,11)=ak(5,11)-s4
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ak(9,5)=ak(5,9)
ak(11,5)=ak(5,11)

ak(6,6)=ak(6,6) +s3
ak(6,8)=ak(6,8) -s2
ak(6,12)=ak(6,12)-s4
ak(8,6)=ak(6,8)
ak(12,6)=ak(6,12)

ak(8,8)=ak(8,8) +sl
ak(8,12)=ak(8,12) -s2
ak(12,8)=ak(8,12)

ak(9,9)=ak(9,9) +sl
ak(9,11)=ak(9,11) +s2
ak(11,9)=ak(9,11)

ak(11,11)=ak(11,11)+s3
ak(12,12)=ak(12,12)+s3

return
end

5.7.2
Create_Kn()

W ww rl

(5.8) [Ky]

®  SUBROUTINE /Create_Kn

- (0k)

OO OO0

subroutine Create_Kn(akn,vv,ww,ea,rl)
implicit real*8(A-H,0-2)

dimension akn(12,12),ak(3,3)
do i=1,3

do j=1,3

ak(i,j)=0.

enddo

enddo

ri2=rl*rl

ri3=ri2*rl
ak(1,2)=ea*w/rl2
ak(1,3)=ea*ww/rl2
ak(2,2)=ea*w*w/rl3
ak(2,3)=ea*w*ww/rl3
ak(3,3)=ea*ww*ww/rl13
ak(2,1)=ak(1,2)
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ak(3,1)=ak(1,3)
ak(3,2)=ak(2,3)

do i=1,3

do j=1,3

akk=ak(i,j)

akn(i,j) =akn(i,j)+akk
akn(i+6,j) =akn(i+6,j)-akk
akn(i,j+6) =akn(i,j+6)-akk
akn(i+6, j+6)=akn(i+6, j+6)+akk
enddo

enddo

return

end

5.8

call Cal_lin_stiff M2(Member(i),Element(ie),ak linear(1,1,i))
call Cal_check stiff_M2(Member(i),Element(ie),R0_work,vv,vpp )
call Cal_nonlin_stiff_M2(Member(i),Element(ie),ak )

e  SUBROUTINE /Cal_lin_stiff M2

® Model No.2 3

OO OO0

subroutine Cal_lin_stiff_M2(Member,Element,ak_linear)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s2 / Member

record / element_s2 / Element

dimension ak_linear(12,12)

data BI_MODEL_NUMBER /11/

data RO_MODEL_NUMBER /12/

® 3 No.2

No.2 3

O 0O OO0

element_s
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c
c structure / element_s2/
c integer element_type ! (6)
c integer n_element !
c real*8 AK 1 !
c real*8 AK 2 !
c real*8 AK 3 !
c real*8 Q1 !
c real*8 Q2 !
c real*8  AKu !
c real*8 dml !
c real*8  dm2 !
c real*8  dm3 !
c real*8 dm4 !
c integer nm_damp ! (€H)
c integer nm_type !
c real*8  ANP !
c real*8  AQPv Iy
c real*8  AQPw L4
c real*8  dmm(3) !
c end structure
c record /element_s2/ Element
c ALLOCATABLE ::Element(:)
c ALLOCATE (Element(n_element))
c
C
C ® 3 No.2 member_s
C
c ALLOCATABLE :: Member (:)
c ALLOCATE (Member (n_member))
c Element structure
c Member structure
c ak_linear real*8
c
do i=1,12 1
do j=1,12
ak_linear(j,i) = 0.0
end do
end do
ak=Element.Aku 12

ak_linear(1,1)= ak

ak_linear(1,7)=-ak

ak_linear(7,7)= ak

ak_linear(7,1)=-ak

if (Element.nm_type.eq.BI_MODEL_NUMBER) then 13
ak=Element.AK_1*Member.alength

else if(Element.nm_type.eq.RO_MODEL_NUMBER) then

ak=Element.AK_1/Member.alength

else

ak=Element.AK_1

endif

ak_linear(2,2)= ak 14
ak_linear(2,8)=-ak

ak_linear(8,8)= ak
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ak_linear(8,2)=-ak

ak_linear(3,3)= ak 15
ak_linear(3,9)=-ak
ak_linear(9,9)= ak
ak_linear(9,3)=-ak

OO OO0

O O O O OO O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O O0OO0OO0OO0OO0OO0OO0O0OO0OO0O

Member .AKv_tan=ak I Member.AKv_tan=Element.AK 1 16
Member . AKw_tan=ak I Member.AKw_tan=Element.AK 1

Member . istat_v=0 17
Member . istat_w=0

return

end

®  SUBROUTINE /Cal_check_stiff M2

® Model No.2 3

subroutine Cal_check_stiff_M2(Member,Element,RO_work,vv,vpp)
implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s2 / Member

record / element_s2 / Element

record / RO_work_s / RO_work

dimension w(12),vpp(12),R0_work(*)

® 3 No.2 member_s

structure / member_s2/
integer nm_element
integer element_type
integer n_element_type
integer nm_so

integer nm_dll_element
integer nm_point(2)
integer irest(12)
integer istat v
integer istat_w
integer nm_analysis
integer nm_group
integer nm_local_coord(2)
integer nm_damp

real*8 alength

real*8 rot_x

real*8  force(12)
real*8 stress(6)
real*8  AKv_tan

real*8  AKw_tan

real*8  dmv(5)

real*8  dmw(5)

end structure

DLL DLL

y : ™

@)
@)
y : ™
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c
c ALLOCATABLE :: Member (:)
c ALLOCATE (Member (n_member))
c Element structure
c Member structure
c ak_linear real*8
c
No_rireki=Element.nm_type 18
if(No_rireki/10.eq.0) then
goto(5,10,20,30,40,50,60),No_rireki+l
5 continue
c
call Takeda_TriLiner(Member,Element,vv,vpp)
goto 999
10 continue
c Nomal
call Mesing_TriLiner(Member,Element,vv,vpp)
goto 999
20 continue
c
call DirecMax_TriLiner(Member,Element,vv,vpp)
goto 999
30 continue
c
call Takeda_TriLiner(Member,Element,vv,vpp)
goto 999
40 continue
c Nomal
if(Member.istat_v.eq.0.and.Member.istat_w.eq.0) then
Element.AK _2=Element.AK_1
Element.Q 2 =Element.Q_1
endif
call Mesing_TriLiner(Member,Element,vv,vpp)
goto 999
50 continue
c
goto 999
60 continue
c

goto 999

elseif(No_rireki/10.eq.1) then

goto(101,102),No_rireki - 10
101 continue

mro=Element.n_section(1)

write(222,"(A20,15)") "Modify Bi-Liner®, mro

call Modify_Bi_Linerl(Member,Element,RO_work(mro),vv,vpp)
goto 999

102 continue

mro=Element.n_section(1)
write(222,"(A20,15)") "Modify R-0", mro
call Modify_RO1(Member,Element,RO_work(mro),vv,vpp)
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goto 999
endif

999 continue
return
end

®  SUBROUTINE /Cal_nonlin_stiff M2

® Model No.2 3

OO OO0

subroutine Cal_nonlin_stiff_M2(Member,Element,ak)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s2 / Member

record / element_s2 / Element

dimension ak(12,12)

ALLOCATABLE :: Member (:)
ALLOCATE (Member (n_member))
Element structure
Member structure
ak real*8

O O 0O 0000

do i=1,12 19
do j=1,12

ak(j,i) = 0.0

end do

end do

akk=Element.Aku 110
ak(1,1)= akk

ak(1,7)=-akk

ak(7,7)= akk

ak(7,1)=-akk

akk=Member.AKv_tan 11
ak(2,2)= akk

ak(2,8)=-akk

ak(8,8)= akk

ak(8,2)=-akk

akk=Member .Akw_tan 112
ak(3,3)= akk

ak(3,9)=-akk

ak(9,9)= akk

ak(9,3)=-akk

return

end

1 ak_linear
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