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11
5-2
Element s
Member_s
5-2
Element_s Member_s
Element_s
integer n_element !
Member_s

integer n_model !
integer n_model_type !

imm= Element.n_element -
ie = Member.nm_element -
immm= Member.n_model_type -

E_modell11(imm)
Element(ie)
M_model11(immm).d_ra_1

E_modelll_s
E _modelll s

integer nm_section_1
integer n_section_1

integer nm_section_2
integer n_section 2
M_modelll_ s

M_modelll s

[ T
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integer nm_section_1 i

integer n_section_1 LI

integer nm_section_2 T j

integer n_section 2 T j
nm_div = E_model.n_section_ 1 - do i=1,nm_div
nn = E_model.nm_section_1 — 1 - nm_type=E_model_fiber(nn).nm_type
nnm = M_model.nm_section_1 - 1 - nmx=M_model_fiber(nnm).n_type

E_model_fiber_s M_model_fiber_s
E_model_fiber_s
integer nm_type !
M_model_ fiber_s
integer n_type !

nm_type=E_model_fiber(nn).nm_type - goto ( 10,20,30,40,50,60,70,80),nm_type
nmx=M_model_fiber(nnm).n_type - Bilinear_work(nmx).i_stat
Concrete_work(nmx) .P1(2)

Bilinear_work_s
Trilinear_work_s
Concrete_work_s

Set_Model_type()

Model_type

®  SUBROUTINE /Set_Model_type

[ J Parameter

OO OO0

subroutine Set_Model type(Model _type)
implicit real*8(A-H,0-2)

include "submain.h"

record / n_model_s / Model_type

structure / n_model_s/
integer n_e_models

integer no_e_model (100)
integer n_div_model (100)
integer nm_div_model (100)
integer nm_div_element(100)

O O 0O 0O 0O 000
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integer n_e_model (100)
integer n_m_model (100)
integer n_damp(100)

integer n_m_damp

integer n_m_bilinear

integer n_m_trilinear

end structure

record / n_model_s / Model_type

O O 0O 00O 00O 0O o0Oo0

Model_type.n_e models = 100
Model_type.n_m damp =
Model_type.n_m bilinear =
Model_type.n_m trilinear
Model_type.nm_div_fmodel =
Model_type.nm_div_felement =
Model_type.nm_div_msmodel = 0
Model_type.nm_div_mselement= 0
Model_type.n_m_ro_model =0
do i=1,Model_type.n_e models
Model_type.no_e_model (i) = 0
end do

0
0
0
0
0

number = 1

Model_type.no_e_model(number) =
Model_type.n_div_model(number) =
Model_type.n_e_model (number) =
Model_type.n_m model (number) =
Model_type.n_damp(number) =

O O O F -

c No. 3

number = 2

Model_type.no_e_model(number) =
Model_type.n_div_model(number) =
Model_type.n_e_model (number) =
Model_type.n_m model (number) =
Model_type.n_damp(number) =

O OO Fr N

c No. 3

number = 3

Model_type.no_e_model(number) =
Model_type.n_div_model(number) =
Model_type.n_e_model (number) =
Model_type.n_m model (number) =
Model_type.n_damp(number) =

O O O Fr Ww

c No. 3

number = 4
Model_type.no_e_model(number) =4 1
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Model_type.n_div_model(number) =1 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No. 3

c
number = 5
Model_type.no_e_model(number) =5 !
Model_type.n_div_model(number) =1 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No. 3 Maxwell

c
number = 6
Model_type.no_e_model(number) =6 !
Model_type.n_div_model(number) =1 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =1 1

c

c No. 3

c
number = 7
Model_type.no_e_model(number) =7
Model_type.n_div_model(number) =1 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No.

c
number =11
Model_type.no_e_model(number) = 11!
Model_type.n_div_model(number) =6 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No.

c
number = 12
Model_type.no_e_model(number) =12 !
Model_type.n_div_model(number) =7 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c
number =18
Model_type.no_e_model(number) = 13!

c

1
(S}

Model_type.n_div_model (number)
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Model_type.n_div_model(number) =3 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No. MS

c
number = 13
Model_type.no_e_model(number) =21 !
Model_type.n_div_model(number) =6 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No. MS

c
number = 14
Model_type.no_e_model(number) =22 !
Model_type.n_div_model(number) =7 1
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No.

c
number = 16
Model_type.no_e_model(number) =31 !
Model_type.n_div_model(number) =6 !
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No.

c
number = 17
Model_type.no_e_model(number) =32 !
Model_type.n_div_model(number) =7 1
Model_type.n_e_model (number) =0 !
Model_type.n_m model (number) =0 !
Model_type.n_damp(number) =0 !

c

c No.

c

number = 19
Model_type.no_e_model(number) =33 !
Model_type.n_div_model(number) =
Model_type.n_e_model (number) =
Model_type.n_m model (number) =
Model_type.n_damp(number) =
return

end

O O O Ww
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11
12
13
14

21
22
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call Cal_stiff_linear( )

(0k)

call Set_initial_data( )

call Cal_damp_linear( )

(0k)

(0k*)

call Cal_mass_linear( )

call Check stress( ),

OO OO0

call Get_nonlinear_stiff( )

Member

4)

(0k)

Cal_stiff_linear()
5

®  SUBROUTINE /Cal_stiff_linear

e (ok)

subroutine Cal_stiff_linear( )

11

n_member = Parameter_C.N_member

do i=1,n_member

mem = i

iet = Member(i).element_type
iett=(iet-1)/10

if(iett.eq.0)then
goto(11,12,13,14,15,16,17,18,19,20), iet
continue

12

call Cal_lin_stiff M1( )
goto 100
continue

Model_No.1

13

call Cal_lin_stiff M2( )
goto 100
continue

Model_No.2 3
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c Model No.3 3
call Cal_lin_stiff M3( )
goto 100
14 continue
c Model No.4 3
call Cal_lin_stiff M4( )
goto 100
15 continue
c Model_No.5 3
call Cal_lin_stiff M5( )
goto 100
16 continue
c Model_No.6 3 Maxwell
call Cal_link_maxwelldamp( )
goto 100
17 continue
c Model_No.7 3
c call Cal_lin_stiff M7( )
goto 100
18 continue
c Model_No.8
goto 100
19 continue
c Model_No.9
goto 100
20 continue
c Model_No.10
goto 100

elseif(iett.eq.1)then
goto(111,112,113,114,115,116,117,118,119,120), iet-10
111 continue
c Model _No.11
call Cal_lin_stiff M11( )
goto 100
112 continue
c Model_No.12
call Cal_lin_stiff M12( )
goto 100
113 continue
c Model_No.13 MS
call Cal_lin_stiff M21( )
goto 100
114 continue
c Model _No.14 MS
call Cal_lin_stiff M22( )
goto 100
115 continue
c Model_No.15 +
call Cal_lin_stiff M15( )
goto 100
116 continue
c Model_No.16
call Cal_lin_stiff M31( )
goto 100

Manual of Dynamic Analysis System SPACE



5-11

117 continue
c Model _No.17
call Cal_lin_stiff M32( )
goto 100
118 continue
c Model _No.18
call Cal_lin_stiff M13( )
goto 100
119 continue
c Model_No.19
call Cal_lin_stiff M33( )
goto 100
120 continue
c Model_No.20
goto 100
endif
9999 continue
100 continue
end do
return
end

Cal_check_stiff_M2()
Check_stress()

5.8

SPACE

e  SUBROUTINE /Cal_check stiff M2

® Model_No.2 3

OO OO0

subroutine Cal_check _stiff M2( )
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No_rireki=Element.nm_type

if(No_rireki/10.eq.0) then

goto(5,10,20,30,40,50,60) ,No_rireki+l 11
5 continue

call Takeda_TriLiner(Member,Element,vv,vpp) 12
goto 999
10 continue
c Nomal
call Mesing_TriLiner(Member,Element,vv,vpp) 13
goto 999
20 continue

call DirecMax_TriLiner(Member,Element,vv,vpp)
goto 999
30 continue

call Takeda TriLiner(Member,Element,vv,vpp) 14
goto 999
40 continue

goto 999
50 continue

goto 999
60 continue

goto 999

elseif(No_rireki/10.eq.1) then

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

mro=Element.n_section(1)
call Modify Bi_Linerl(Member,Element,RO_work(mro),vv,vpp)
goto 999

102 continue

mro=Element.n_section(1)
call Modify_RO1(Member,Element,RO_work(mro),vv,vpp)
goto 999
endif
999 continue
return
end

5.4
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= (1)
{AU } :[Kz,le({ f, } —[Kz,lj{AUO}) .................... (5.2)
(5.1)
[K]{AUO}={f} .................... (5.3)
[K] ()
(=) -[k. T {1} y
[K]:|:|:Kl,l:|_|:K1,z:”:K22Tl[Kz’lﬂ } .............. ( ) )

11

Cal_stiff_linear() Check_stress()
Get_nonlinear_stff()
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3 Set_initial_data() Cal_damp_linear()

Cal_mass_linear()

c Model _No.11
call Cal_lin_stiff_M11(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_modelll, E_model_fiber,

M_model1l, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)

c Model _No.11
call Cal_check stiff_M11(Control,N_analysis,

* mem,Model_type,Member(i),Element(ie),
* E_modelll, E_model_fiber,
* M_model1l, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)
c Model _No.11

call Cal_nonlin_stiff M11(N_analysis,

Model_type,Member(i),Element(ie),
* ak ,ier,E_modelll, E_model_fiber,
* M_modell1l , M_model_fiber)

Cal_check_stff_M11()

M_model_fiber

C
C ®  SUBROUTINE /Cal_check_stiff M1l
C
C e ( )
C
subroutine Cal_check_stiff _M11()
C
iet = Member.n_model ! 11
n_div = Model_type.n_div_model(iet) !
imm= Element.n_element !
immm= Member.n_model_type !
n_if = 6*(n_div-1) !
c
c
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c
c
c
c
ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),EA(n_div),
akk(12,12,n_div)
* )
c
c
call set_modelll_dat( )
c
ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),bav(n_if),f1(n_if)
* )
c
do i=1,12
do j=1,12
ak(j,i)=0.
enddo
enddo
c
it=0
do i=1,n_div
c
call Stiff _M11( )
if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).ne.3) then
call Cal_geomet_stiffx( )
call Create_Kn( )
endif
c
call Bnd_FEM( )
enddo
c
c
c
c
c
c
call Deal_Rigid_element_v( )
c (c
call Typical_member_v( )
c
it=0
do i=1,n_div
call Typical_member_p_force( )
enddo
c
do i=1,n_if
M_model11(immm) . FFf_ip(1)=F1(i)
enddo
c

o0}
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call Typical_member_f( ) 115
c
call Deal_Rigid_element_f( ) 116
c
c
c
c
C
C
it=0
do i=1,n_div
C
ii=0
do j=1,2
do k=1,6
iizii+l
irest=irest_Point(k,i+j-1)
if(irest.1t.0) then
vvx(ii)=vv(-irest) 117
elseif(irest.gt.0) then
vvx(ii)=bav(irest) 118
else
vwx(ii)=0. 119
endif
enddo
enddo
c
if(n_type(i).eq.2) then
it=it+l
call Fiber_check( ) 120
endif
c
call nonlinear_stress_N()
Member.an_stress(i)=Member.an_stress(i)+fnn 121
c
Member.an_vv(i)=Member.an_vv(i)+(vwx(8) - vwx(2)) 122
Member.an_ww(i)=Member.an_ww(i)+(vwx(9) - vwx(3)) 123
enddo
c
DEALLOCATE ( 124
c ,ab ,irest_point,n_type,alength,EA,
*  bav,akk,fl )
return
end
1
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2
3
set_modelll_dat()
5.8.4
4
ak
6 n_div 7 10
(5.1 4
Stiff_M11Q)
7
8 Cal_geomet_stiffx()
6
9 Create_Kn()
10 Bnd_FEMQ) 6 7 8
11 Deal_Rigid_element_v()
12 Typical_member_v() (5.2)
13 Typical_member_p_force()
14
15 Typical_member_f() (5.4
16
Deal_Rigid_element_f()
17
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irest Point

vV
18 bav
19 0
20 n_type 2

Fiber_check()

21 fnn
non_linear_stress _N()

Member.an_stress

22
v Member.an_vv

23 w Member.an_ww
24
C
C e  SUBROUTINE /Cal_lin_stiff_M11
C
C L d ( )
C

subroutine Cal_lin_stiff M11( )
C

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_modelll_s / E_modelll

record / E_model_fiber_s / E_model_fiber
record / M_modelll_s / M_modelll
record / M_model_fiber_s / M_model_fiber
record / Bilinear_work_s / Bilinear_work
record / Trilinear_work_s / Trilinear_work
record / Concrete_work_s / Concrete_work
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model11(*),M_modell11(*)
dimension ak(12,12),akk(12,12)
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real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

C
iet = Member.n_model !
n_div = Model_type.n_div_model(iet) !
imm= Element.n_element !
immm= Member.n_model_type !
n_if = 6*(n_div-1) !
c
ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div)
* )
c
c
call set_modelll_dat( )
c
ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),ba(n_if)
* )
c
do i=1,12
do j=1,12
ak(j,i)=0.
enddo
enddo
do i=1,n_div
Member.an_vv(i)=0.
Member.an_ww(i)=0.
enddo
c
it=0
do i=1,n_div
call Stiff M11_I( )
call Bnd_FEM( )
enddo
C
call Typical_member_model( )
c
call Deal_Rigid_element( )
c
DEALLOCATE (
c ,ab ,ba,irest_point,n_type,alength
* )
return
end
C
C ®  SUBROUTINE /Cal_nonlin_stiff _M11
C
C e (
C

subroutine Cal_nonlin_stiff M11( )

' x1
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C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_modelll_s / E_modelll
record / E_model_fiber_s / E_model_fiber
record / M_modelll_s / M_modelll
record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model11(*),M_modell11(*)
dimension ak(12,12),akk(12,12)
real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:),EA(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)
C
iet = Member.n_model ! 11
n_div = Model_type.n_div_model(iet) !
imm= Element.n_element !
immm= Member.n_model_type !
n_if = 6*(n_div-1) !
c
ALLOCATE ( 12
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),EA(n_div)
* )
c
c
call set_modelll_dat( ) 13
c
ALLOCATE ( 14
c(0:iubw,n_if),ab(n_if,12),ba(n_if )
* )
c
do i=1,12 L)
do j=1,12
ak(j,1)=0.
enddo
enddo
EAx=Element._A*Element.E I x5
it=0
do i=1,n_div
EA(i)=EAx
if(n_type(i).eq.2) then
it=it+l

if(it.eq.1l) then
EA(i)=M_model11(immm).d_ra_1
else
EA(1)=M_model11(immm).d_ra_2
endif

endif

enddo
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it=0

do i=1,n_div

call Stiff M11()
if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).ne.3) then
call Cal_geomet_stiffx( )

call Create_Kn( )

endif

call Bnd_FEM( )

enddo
C

call Typical_member_model( )
c

call Deal_Rigid_element( )
c

DEALLOCATE (

c ,ab ,ba,irest_point,n_type,alength,EA
* )
return

end
x1
X2 Stif_M11 10
x3 Typical_member_model () (5.4
x4

Deal_Rigid_element()
x5
EA
M_modelll(immm).d_ra_1 EA

C

call Typical_member_model( )

[e0)

110

I x3

1 x4

1 24
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call Typical_member_v( )

call Typical_member_p_force( )

call Typical_member_f( )

5.6

®  SUBROUTINE /Typical_member_model

- (0k)

OO OO0

subroutine Typical_member_model(c,ab,ak,n,nx,nu,nux,ba,ier)
implicit real*8(A-H,0-2)

dimension ak(12,12),f(12),f1(nx)

dimension c(0:nux,*),ab(nx,12),ba(nx)

n
nx
nu
nux

c(0:nux,nx): )
ak(12,12): in:
out:
ab(nx,12):
ba(nx)

O O 0O 0O 0O 00O 0O 0O 0O O0OO0

eps=0.000000000001

ier=0

call Decom B( ¢, n, nux,nu,eps, ba , ier )
if(ier.ne.0) return

do 100 i=1,12
do j=1,n
ba(j)=ab(,1)
enddo
call Solv_ B( ¢, n, nux, nu, ba )
do j=i,12
sum=0.0
do k=1,n
sum=sum+ab(k, j)*ba(k)
enddo
ak(j,i)=ak(j,1)-sum
ak(i,j)=ak(g,i)
enddo

100 continue
return
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end

®  SUBROUTINE /Typical_member_v

- (0k)

OO OO0

subroutine Typical_member_v(c,ab,fl,n,nx,nu,nux,ier,vv,bav)
implicit real*8(A-H,0-2)

dimension w(12),f1(nx)

dimension c(0:nux,*),ab(nx,12)

dimension bav(nx)

n
nx
nu
nux

c(0:nux,nx):
ab(nx,12):
w(12)
bav(nx)
f1(nx)

O O 0O 00O 0O 0O 0O 0O 06O 00

eps=0.000000000001
ier=0
call Decom B( ¢, n, nux,nu,eps, bav , ier ) ! bav()
if(ier.ne.0) return
c fl - ab*v
do j=1,n
sum=0.
do k=1,12
sum=sum+ab(j ,k)*wv(k)
enddo
bav(j)=-sum + f1(j)
enddo
c c*bav = f1 - ab*v
call Solv_B( ¢, n, nux, nu, bav ) I bav()
return
end

®  SUBROUTINE /Typical_member_f

OO OO0

subroutine Typical_member_f(c,ab,fl,f,n,nx,nu,nux)
implicit real*8(A-H,0-2)

dimension f1(nx),f(12)

dimension c(0:nux,*),ab(nx,12)

nx
nu
nux

O O 0O 0O OO0
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c(0:nux,nx):

ab(nx,12):

w(12)

bav(nx)

fi(nx) : !
f(12)

O 0O 0O 0000

call Solv_ B( ¢, n, nux, nu, f1 )
do j=1,12

sum=0.0

do k=1,n

sum=sum+ab(k, j)*f1(k)

enddo

f(@)=f(J)-sum

enddo

return

end

®  SUBROUTINE /Typical_member_p_force

- (0k)

OO OO0

subroutine Typical_member_p_force(akk, irest_Point,disp_p,
* disp_ip,f,fl)
implicit real*8(A-H,0-2)

dimension disp_p(12),disp_ip(*)

dimension akk(12,12),f(12),f1(*),v(12)

dimension irest_Point(*)

do i =1,12

irest=irest_Point(i)
if(irest.gt.0)then
v(i)=disp_ip(irest) !
elseif(irest.1t.0) then
v(i)=disp_p(-irest) !
else

v(i)=0.

endif

enddo

do 100 i=1,12
irest=irest_Point(i)
sum=0.
if(irest.ne.0) then
do j=1,12
sum=sum+akk (i, j)*v(j)
enddo
if(irest.gt.0) then
fl(irest)=fl(irest)+sum !
elseif(irest.1t.0) then
f(-irest)=f(-irest)+sum !
endif
endif

100 continue
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return
end
4
Typical_member_model () (5.5)
[Kze ]
[Kze ]
(5-5)

(<[ [k [k Tw. T K. ] !
(a2 ][0]=[Kai ]
][] [.:]

[Ky ] ak [K,, ] ¢ [Ky | ab

Typical_member_v()

{Au} :I:KZYZT ({ fi} _[Kz‘l:I{AUO}) .................... (5.6)
[K,,] Lbu
bav
Solv_BQ)
Typical_member_f()
[K,,] LDU
{f}:{fo}_l:KZ‘z:r{fi} .................... (5.7)

Typical_member_force()
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akk

5.5

SPACE
11

record / E_model_fiber_s / E_model_fiber
record / M_model_fiber_s / M_model_fiber

submainx.h

E model fiber_s

M_model fiber_s

record / E_modelll_s / E_modelll
record / M_modelll_s / M_modelll

E _model_fiber_s

o000
0

Manual of Dynamic Analysis System SPACE



5-27

c
structure / E_model_fiber_s/
integer nm_type !
real*8 E_1 ! El
real*8 E_2 ! E2
real*8 E_3 ! E3
real*8 Q1 !
real*8 Q2 !
real*8 Ec_1 ! El
real*8 Ec 2 ! E2
real*8 Ec_3 ! E3
real*8 Qc_1 !
real*8 Qc_2 !
real*8 G ! G
real*8 A !
real*8 Ay !
real*8 Az !
real*8 ry ! y
real*8 rz ! z
real*8 Ary !
real*8 Arz !
real*8  Ary2 !
real*8 Arz2 !
real*8 Aryz !
real*8 Beta !
real*8 Beta_2 !
end structure
c record / E_model_fiber_s / E_model_fiber
c
C
C L E_model_fiber_s
C
c
c
structure / E_model_fiberc_s/
integer nm_type !
real*8 AK 1 !
real*8 AK 2 !
real*8 AK 3 !
real*8 Q1 !
real*8 Q2 !
real*8 Q3 !
real*8 Q 4 !
real*8 AK 4 !
real*8 dm !
real*8 dml !
real*8 G ! G
real*8 A !
real*8 Ay !
real*8 Az !
real*8 ry ! y
real*8 rz ! z
real*8 Ary !
real*8 Arz !
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real*8  Ary2 !

real*8 Arz2 !

real*8 Aryz !

real*8 Beta !

real*8 Beta 2 !

end structure

record / E_model_fiberc_s / E_model_fiber

M_model_fiber_s

oo o000 o0
0

structure / M_model_fiber_s/
integer n_type
integer i_elastic
real*8 d_eps_x
real*8 d_stress_x
real*8 d_E
end structure
record / M_model_fiber_s / M_model_fiber

® Model No.11 E_modelll_s

O 0O OO OO0 0

structure / E_modelll_ s/
integer nm_section_1
integer n_section_1
integer nm_section_2
integer n_section_2
end structure

record / E_modelll_s / E_modelll

® Model No.11 M_modelll_s

O 0O OO OO0 0

structure / M_modelll s/
integer nm_section_1
integer n_section_1
real*8 d_aa 1

1

1

1
real*8 d_ra_ 1 1 E*
real*8 d_ray 1 I E*A*z
real*8 d_raz_1 I E*A*y
real*8 d_raz2_1 I E*A*y*y
real*8 d_ray2 1 I E*A*z*z
real*8 d_rayz_1 1 E*A*z*y
real*8 d_gg 1 I G*A
real*8 d_epsi_x_1 !
real*8 d_epsi_y 1 Iy
real*8 d_epsi_z 1 L4
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integer
integer
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8

nm_section_2
n_section_2
daa 2
dra?
d_ray 2
d_raz_2
d_raz2 2
d_ray2 2
d_rayz_2
dgg 2
d_epsi_x 2
d_epsi_y 2
d_epsi_z 2
disp_p(12)
disp_ip(30)
ff_ip(30)

end structure

record

/ M_modelll s

J
J

E*
E*A*z
E*A*y
E* A*y*y
E*A*z*z
E*A*z*y
G*A

/ M_modelll

® clement_s

O 0O OO OO0

structure / element_s/

integer
integer

element_type
n_element

® member_s

O 0O OO0

structure / member_s/

integer
integer
integer
integer
integer

nm_element
element_type
n_model
n_model_type
n_element_type

E model _fiber_s

E _model_fiber_c
2

E model fiber_s

E_model_Fiber

element_s E_modelll_s
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membe

*

r s M modelll s M model fiber_s

mem

ie=Member(mem) .nm_element

imm= Element(ie).n_element !
immm= Member(mem).n_model_type !

call Stiff _M11(mem,it,n_type(mem),akk,Member,alength,

Model_type,Element,
E_model11(imm), E_model_fiber,
M_model11(immm), M_model_fiber)

Stiff M11Q)

if(it.eq.1l) then L
nm_div = E_model.n_section_1 !
nn = E_model.nm_section_ 1 -1 ! -1
nnm =M_model .nm_section_1 -1 ! -1
elseif(it.eq.2) then 1]
nm_div = E_model.n_section_2
nn = E_model .nm_section_2 - 1
nnm = M_model .nm_section_2 - 1
endif
do i=1,nm_div
nn = +1
nnm = nnm + 1
c

M_model_fiber(nnm).d_E = E_model_fiber(nn).E_1

SPACE

5-2
Manual of Dynamic Analysis System SPACE



5-31

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 : ™

Manual of Dynamic Analysis System SPACE



5-46

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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RO

~N oo o b

10.
11.
12. z
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5.9
5.9.1
2
[Ki]=[K ]+ [Ke]+[Ky] e (5.13)
[K.]
[EA EAZ EAY EA EAZ EAY |
— 0 0 —_— _—_— = 0 0 0 -— _—
1 ! 1 ! 1 1
12EAY? 6EAY’ 12EAY* BEAY’
- 0 0 " — 0 0 0 "
¢ 4 /
12EAZ* 6EAZ’ 12EAZ? 6EAZ’
3 - 2 0 0 0 - 3 - 2
4 ! ! 1
GJ, GJ,
0 0 0 0 0 - 0 0
1 ¢
4EAZ? EAYZ EAZ 0 6EAZ’® 2EAZ® EAYZ
¢ 1 14 A / ’
4EAY?  EAY 6EAY’ 0 0 EAYZ 2EAY’
Y 4 0 i !
[KL] = — - -
EA EAZ EAY
_— 0 0 0 —_— -—
’ ’ /
12EAY? 6EAY’
3 O 0 - /2
1 /
12EAZ® B6EAZ’
X A
GJ,
sym 0 0
!
4EAZ? EAYZ
1 1
4EAY?
L 1
...... (5.14)
SPACE
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g‘:ZEi'Aﬁ

EAY, =, EydAJ.fldx:_[ EydAA=SEYA |
= EAY

EAY, jEydAj “Sdx=[ EydA=Y EY,A

EAZ, =] Eszj —dx:j EzdA=Y EZA |
=EAZ

EAZ,=|, Eszj “Sdx=[ EzdA=) EZA
EAY? = | EyszJ.:%dx=_[AEy2dA= SEY?A
EAY; = | EyZdAj”Z—fdx=jAEy2dA=inYiZA —EAY?

EAY; = jEZdAj 3 - [ Ey’dA=3EY?

EAZ? =] Ezszj"—dx=j Ez%dA=Y EZ’A
EAZ? = jEZdAj Six=[ EfdA=Y EZ?A [=EAZ®

EAZ? = [ Ez 2clAj —d x=[ Ez’dA=3 EZ?A

EAYZ =, j B2 gyaa- jEyszj Zdx=[ EyzdA=Y EV,Z,A
[Ke]
[Ky]
5.9.2
[K.]
[K.]
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call Cal_lin_stiff M11(Model _type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_modelll, E model_fiber,
M_modell1l, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work)

call Cal_check stiff M11(Control,N_analysis,
mem,Model_type,Member(i),Element(ie),
E _modelll, E_model_fiber,
M_modell1l, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)

call Cal_nonlin_stiff M11(N_analysis,
Model_type,Member(i),Element(ie),

* ak ,ier,E_modelll, E_model_fiber,

* M_modelll , M_model_fiber)

*
*
*
*

e  SUBROUTINE /Cal_lin_stiff M1l

- ( )

OO OO0

subroutine Cal_lin_stiff _M11(Model_type,Member,Element,ak,
E _modelll, E_model_fiber,
M_modell1l, M_model_fiber,

* Bilinear_work,Trilinear_work,Concrete_work)

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_modelll_s / E_modelll

record / E_model_fiber_s / E_model_fiber

record / M_modelll_s / M_modelll

record / M_model_fiber_s / M_model_fiber

record / Bilinear_work_s / Bilinear_work

record / Trilinear_work_s / Trilinear_work
record / Concrete_work_s / Concrete_work
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model11(*),M_model11(*)

dimension ak(12,12),akk(12,12)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model

n_div = Model_type.n_div_model(iet)
imm= Element.n_element

immm= Member.n_model_type

n_if = 6*(n_div-1)
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ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div)
* )

call set_modelll_dat(irest_Point,n_if,n_div,iubw,
Element,Member,
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length, 1j
Member.i_shear_G, L
Member.j_shear_G) L

L T S

ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),ba(n_if)
* )

do i=1,12

do j=1,12
ak(j,i)=0.

enddo

enddo

do i=1,n_if

do j=0,iubw
c(,i)=0.

enddo

enddo

do i=1,12

do j=1,n_if
ab(j,1)=0.

enddo

enddo

do i=1,n_div
Member.an_stress(i)=0.
enddo

do i=1,n_div
Member.an_vv(i)=0.
Member.an_ww(i)=0.
enddo

it=0

do i=1,n_div

call Stiff M11 _I(i,it,n_type(i),akk,Member,alength,
Model_type,Element,
E modell1(imm), E_model_fiber,
M_model11(immm), M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work)

call Bnd_FEM(i,akk,irest_Point,ak,c,ab, iubw,n_if)

enddo

*
*
*
*

call Typical_member_model(c,ab,ak, n_if,n_if,iubw,iubw,ba,ier)

call Deal_Rigid_element(ak,Member.i_rigid_length,
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* Member.j_rigid_length)

DEALLOCATE (
c ,ab ,ba,irest_point,n_type,alength
* )
return
end

®  SUBROUTINE /Cal_check_stiff _M11

- ( )

OO OO0

subroutine Cal_check_stiff_M11(Control,N_analysis,
mem_x,Model_type,Member,Element,
E _modelll, E_model_fiber,
M_modell1l, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,w,vp,f_p)

L T

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_modelll_s / E_modelll

record / E_model_fiber_s / E_model_fiber
record / M_modelll_s / M_modelll

record / M_model_fiber_s / M_model_fiber
record / Bilinear_work_s / Bilinear_work
record / Trilinear_work_s / Trilinear_work
record / Concrete_work_s / Concrete_work
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model11(*),M_model11(*)

dimension ak(12,12),f p(12)

dimension w(12),vp(12),vvx(12)

dimension Bilinear_work(*),Trilinear_work(*)
dimension Concrete_work(*)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),alength(:),EA(Z)
real*8, ALLOCATABLE :: bav(:),akk(:,:,:),f1(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model

n_div = Model_type.n_div_model (iet)
imm= Element.n_element

immm= Member.n_model_type

n_if = 6*(n_div-1)

O 0O 0O 0 00

ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),EA(n_div),
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akk(12,12,n_div)
* )

call set_modelll_dat(irest_Point,n_if,n_div,iubw,
Element,Member,
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length, L
Member.i_shear_G, L
Member.j_shear_G) 1j

L B S I

ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),bav(n_if),F1(n_if)
* )

do i=1,12

do j=1,12

ak(j,i)=0.

enddo

enddo

do i=1,n_if

do j=0,iubw

c(j,i)=0.

enddo

enddo

do i=1,12

do j=1,n_if

ab(j,i)=0.

enddo

enddo

do i=1,12

f_p(i)=0.

enddo

do i=1,n_if

f1(i)=0.

enddo
EAx=Element.A*Element.E
it=0

do i=1,n_div

EA(i)=EAx
if(n_type(i).eq.2) then
it=it+l

if(it.eq.1l) then
EA(i)=M_model11(immm).d_ra_1
else
EA(i)=M_model11(immm).d_ra_2
endif

endif

enddo

it=0
do i=1,n_div
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call Stiff _M11(i,it,n_type(i),akk(l,1,i),Member,alength,

* Model_type,Element,
E modell1(imm), E_model_fiber,
* M_model11(immm), M model_fiber)

if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).ne.3) then !
call Cal_geomet_stiffx(Member.an_stress(i),Member,

* akk(1,1,i),alength(i))
call Create_Kn(akk(1,1,i),Member.an_vv(i),Member.an_ww(i),
* EA(i),alength(i))
endif
c
call Bnd_FEM(i,akk(1,1,1),irest_Point,ak,c,ab,iubw,n_if)
enddo
c
c
c
c
c
c
call Deal_Rigid_element_v(vv,Member.i_rigid_length,
* Member.j_rigid_length)
c (c
call Typical_member_v(c,ab,M_model11(immm).ff_ip(1),
* n_if,n_if,iubw, iubw,ier,vv,bav)
c
it=0
do i=1,n_div
call Typical_member_p_force(akk(1,1,1),irest Point(l,i),
* w,bav ,f p,fl)
enddo
c
do i=1,n_if
M_model11(immm) . Ff_ip(i)=FL(i)
enddo
c
call Typical_member_f(c,ab,f1,f p,n_if,n_if,iubw, iubw) I f1
c
call Deal_Rigid_element_f(f_p,Member.i_rigid_length,
* Member.j_rigid_length)
c
c
c
c
c
c
it=0
do i=1,n_div
C
ii=0
do j=1,2
do k=1,6
ii=ii+l

irest=irest_Point(k,i+j-1)
if(irest.1t.0) then
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vvx(ii)=vv(-irest)
elseif(irest.gt.0) then
vvx(ii)=bav(irest)

else

vwx(ii)=0.

endif

enddo

enddo

if(n_type(i).eq.2) then
it=it+l
call Fiber_check(Control,i,N_analysis,
mem_x, it,alength(i),Member,Element,
E_modell11(imm),E_model_fiber,M_model11(immm),M_model _fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vvx)
endif

call nonlinear_stress_N(akk(1,1,i),vvx,fnn)
Member.an_stress(i)=Member.an_stress(i)+fnn

Member.an_vv(i)=Member.an_vv(i)+(vwwx(8) - vwx(2))
Member.an_ww(i)=Member.an_ww(i)+(vwx(9) - vwx(3))
enddo

DEALLOCATE (
c ,ab ,irest_point,n_type,alength,EA,
*  bav,akk,fl )
return
end

®  SUBROUTINE /Cal_nonlin_stiff M11

- ( )

OO OO0

subroutine Cal_nonlin_stiff_M11(N_analysis,
Model_type,Member,Element, ak,ier,
* E _modelll, E_model_fiber, M_modelll, M_model_fiber)

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_modelll_s / E_modelll

record / E_model_fiber_s / E_model_fiber

record / M_modelll_s / M_modell1l

record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model11(*),M_model11(*)

dimension ak(12,12),akk(12,12)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:),EA(:)
integer, ALLOCATABLE :: irest Point(:,:),n_type(:)
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iet = Member.n_model

n_div = Model _type.n_div_model(iet)
imm= Element.n_element

immm= Member.n_model_type

n_if = 6*(n_div-1)

ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),EA(n_div)
* )

call set_modelll_dat(irest_Point,n_if,n_div,iubw,
Element,Member,
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length, L
Member.i_shear_G, L
Member.j_shear_G) L

L T S

ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),ba(n_if )
* )

do i=1,12

do j=1,12

ak(j,i1)=0.

enddo

enddo

do i=1,n_if

do j=0,iubw

c(j,i)=0.

enddo

enddo

do i=1,12

do j=1,n_if

ab(j,1)=0.

enddo

enddo
EAx=Element.A*Element.E
it=0

do i=1,n_div

EA(i)=EAx
if(n_type(i).eq.2) then
it=it+l

if(it.eq.1l) then
EA(i)=M_model11(immm).d_ra_1
else
EA(i)=M_model11(immm).d_ra_2
endif

endif

enddo

it=0
do i=1,n_div
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call Stiff M11(i,it,n_type(i),akk,Member,alength,

* Model_type,Element,
E modell1(imm), E_model_fiber,
* M_model11(immm), M model_fiber)
if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).ne.3) then !

call Cal_geomet_stiffx(Member.an_stress(i),Member,akk,alength(i))
call Create_Kn(akk,Member.an_wv(i),Member.an_ww(i),

* EA(i),alength(i))
endif
call Bnd_FEM(i,akk,irest_Point,ak,c,ab, iubw,n_if)
enddo
C
call Typical_member_model(c,ab,ak, n_if,n_if,iubw,iubw,ba,ier)
c
call Deal_Rigid_element(ak,Member.i_rigid_length,
* Member.j_rigid_length)
c
DEALLOCATE (
c ,ab ,ba,irest_point,n_type,alength,EA
* )
return
end
5.9.3
3 4.2
3
C
call Typical_member_model(c,ab,ak, n_if,n_if,iubw,iubw,ba,ier)
C (c
call Typical_member_v(c,ab,M_model11(immm).ff_ip(1),
* n_if,n_if,iubw, iubw,ier,vv,bav)
C
call Typical_member_p_force(akk(1,1,1),irest Point(l,i),
* w,bav ,f p,fl)
C

call Typical_member_f(c,ab,f1,f p,n_if,n_if,iubw, iubw)

5.3
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call Deal_Rigid_element_v(vv,Member.i_rigid_length,
Member.j_rigid_length)

*

call Deal_Rigid_element_f(f_p,Member.i_rigid_length,
Member.j_rigid_length)

*

call Deal_Rigid_element(ak,Member.i_rigid_length,
Member.j_rigid_length)

*

5.6

call Bnd_FEM(i,akk,irest_Point,ak,c,ab, iubw,n_if)
call Decom B( ¢, n, nux,nu,eps, ba , ier )
call Solv B( ¢, n, nux, nu, ba )

5.9.4

set_modelll_dat()

i 1 2 3

4 5

+Hery

e o)

/7] Rigit Body  [__] Beam Blement  —@— Fiber Element

5-3

10
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5.3

C
C ® SUBROUTINE /set_modelll dat
C
C L (ok)
C
subroutine set_modelll dat(irest_Point,n_if,n_div,iubw,
* Element,Member,
* n_type,alength,gxi,gxj,asi,asj)
C
implicit real*8(A-H,0-2)
include "submain.h"
record / element_s / Element
record / member_s / Member
dimension irest(6,5,3),nn_type(4),aleng(4),irest_s(12,3)
dimension irest_Point(6,*),n_type(*),alength(*)
real*8 gxi,gxj !
real*8 asi,asj !
data nn_type/2,1,1,2/ ! 2: 1: 11
data irest/-1,-2,-3,-4,-5,-6, 1,1,1,1,1,1, 12
* 1,1,1,1,1,1,
* 1,1,1,1,1,1, -7,-8,-9,-10,-11,-12,
* -1,0,-3,0,-5,0, 1,0,1,0,1,0,
* 1,0,1,0,1,0,
* 1,0,1,0,1,0, -7,0,-9,-0,-11,0,
* -1,-2,0,0,0,-6, 1,1,0,0,0,1,
* 1,1,0,0,0,1,
* 1,1,0,0,0,1, -7,-8,0,0,0,-12/
data irest_s/0,-2,-3,0,0,0, 0,-8,-9,0,0,0,
* o, 0,-3,0,0,0, 0, 0,-9,0,0,0,
o,-2, 0,0,0,0, 0,-8, 0,0,0,0/
data aleng/0.03,0.47,0.47,0.03/ 13
c
itype=1 !
if(asi.gt.0.) then 14
if(asj.gt.0.) then
itype=4 !
else
itype=2 i
endif
elseif(asj.gt.0.) then
itype = 3 T j
endif
goto(1001,1002,1003,1004), itype 15
c
1001 continue
n_div=n_div-2 16
do i=1,n_div 17
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n_type(i)=nn_type(i)

enddo

al=Member.alength - gxi - gxj !
do i=1,n_div

alength(i)=al*aleng(i)

enddo

nn=n_div+1 110
do i=1,nn 111
do j=1,6

irest_Point(j,i)=irest(g,i,1)

enddo

enddo

o o

if(Element.RIx .eq.0.) then 112
do i=2,nn-1

irest Point(4,i) = 0

enddo

endif

if(Element.Rly .eq.0.) then 113
do i=2,nn-1

irest Point(3,i) = 0

irest Point(5,i) = 0

enddo

endif

if(Element.Rlz .eq.0.) then 114
do i=2,nn-1

irest Point(2,i) = 0

irest_Point(6,i) = 0

enddo

endif

n_if =0 115
do i=2,nn-1 116
do j=1,6

if(irest_Point(j,i).gt.0) then

if(irest_Point(j,i).eq.1) then

n_if = n_if +1 117
irest_Point(j,i)= n_if

else

ip=irest_Point(j,i)/10 118
ipp= Mod(irest_Point(j,1),10)

irest_Point(j,i)=irest_Point(ipp,ip)

endif

endif

enddo

enddo

call set_iubw(irest_Point,n_div,iubw) 119
return

1002 continue 120
n_div=n_div-1 121
n_type(1)=3 ! 122
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do i=2,n_div 123
n_type(i)=nn_type(i-1)

enddo

al=Member.alength - gxi - gxj !

alength(1)=gxi

do i=2,n_div

alength(i)=al*aleng(i-1)

enddo

nn=n_div+1

do j=1,6

irest_Point(j,1l)=irest_s(j,1)

enddo

do i=2,nn

do j=1,6

irest_Point(j,i)=irest(j,i-1, 1)

enddo

enddo

irest_Point(2,2)=1 !

if(Member.analysis_3D.eq.1) irest_Point(2,2)=0 ! (x-2)
irest_Point(3,2)=1 !

if(Member.analysis_3D.eq.2) irest_Point(3,2)=0 ! (y-2)

if(Element.RIx .eq.0.) then
do i=3,nn-1

irest Point(4,i) = 0

enddo

endif

if(Element.Rly .eq.0.) then
do i=3,nn-1

irest Point(3,i) = 0

irest Point(5,i) = 0

enddo

endif

if(Element.Rlz .eq.0.) then
do i=3,nn-1

irest Point(2,i) = 0
irest_Point(6,i) = 0

enddo

endif

n_if =0

do i=2,nn-1

do j=1,6
if(irest_Point(j,i).gt.0) then
if(irest_Point(j,i).eq.1) then

n_if = n_if +1
irest_Point(j,i)= n_if
else

ip=irest_Point(j,i)/10

ipp= Mod(irest_Point(j,i),10)
irest_Point(j,1)=irest_Point(ipp,ip)
endif
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endif
enddo
enddo
call set_iubw(irest_Point,n_div,iubw)
return

1003 continue 124

n_div=n_div-1
do i=1,n_div-1
n_type(i)=nn_type(i)

enddo
n_type(n_div)=3 ! 125
al=Member.alength - gxi - gxj !

do i=1,n_div-1

alength(i)=al*aleng(i)

enddo

alength(n_div)=gxj

nn=n_div+1

do i=1,nn-1

do j=1,6

irest_Point(j,i)=irest(j,i, 1)

enddo

enddo

do j=1,6

irest_Point(j,nn)=irest_s(j+6,Member.analysis_3D+1)
irest_Point(j,nn)=irest_s(j+6, 1)

enddo

irest_Point(2,nn-1)=1 !

if(Member.analysis_3D.eq.1) irest_Point(2,nn-1)=0 ! (x-2)
irest_Point(3,nn-1)=1 !

if(Member.analysis_3D.eq.2) irest_Point(3,nn-1)=0 ! (y-2)

if(Element.RIx .eq.0.) then
do i=2,nn-2

irest Point(4,i) = 0

enddo

endif

if(Element.Rly .eq.0.) then
do i=2,nn-2

irest Point(3,i) = 0
irest_Point(5,i) = 0

enddo

endif

if(Element.Rlz .eq.0.) then
do i=2,nn-2

irest Point(2,i) = 0
irest_Point(6,i) = 0

enddo

endif

n_if =0
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do i=2,nn-1

do j=1,6
if(irest_Point(j,i).gt.0) then
if(irest_Point(j,i).eq.1) then

n_if = n_if +1
irest Point(j,i)= n_if
else

ip=irest_Point(j,i)/10

ipp= Mod(irest_Point(j,1),10)
irest_Point(j,i)=irest_Point(ipp,ip)
endif

endif

enddo

enddo

call set_iubw(irest_Point,n_div,iubw)
return

1004 continue 126
do i=2,n_div-1
n_type(i)=nn_type(i-1)
enddo
n_type(1) =3 ! 127
n_type(n_div)=3 !
al=Member.alength - gxi - gxj !
do i=2,n_div-1
alength(i)=al*aleng(i-1)
enddo
alength(1) =gxi
alength(n_div)=gxj
nn=n_div+1
do i=2,nn-1
do j=1,6
irest_Point(j,i)=irest(j,i-1, 1)
enddo
enddo
do j=1,6
irest_Point(j,1) =irest_s(j, 1)
irest_Point(j,nn)=irest_s(j+6, 1)
enddo
irest Point(2,2) =1 !
if(Member.analysis_3D.eq.1) irest_Point(2,2)=0 ! (x-2)
irest Point(3,2) =1 !
if(Member.analysis_3D.eq.2) irest_Point(3,2)=0 ! (y-2)
irest_Point(2,nn-1)=1 !
if(Member.analysis_3D.eq.1) irest_Point(2,nn-1)=0 ! (x-2)
irest_Point(3,nn-1)=1 !
if(Member.analysis_3D.eq.2) irest_Point(3,nn-1)=0 ! (y-2)

if(Element.RIx .eq.0.) then
do i=2,nn-1
irest_Point(4,i) = 0

enddo

endif
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if(Element.Rly .eq.0.) then
do i=3,nn-2

irest Point(3,i) = 0

irest Point(5,i) = 0

enddo

endif

if(Element.Rlz .eq.0.) then
do i=3,nn-2

irest Point(2,i) = 0
irest_Point(6,i) = 0

enddo

endif

n_if =0

do i=2,nn-1

do j=1,6

if(irest_Point(j,i).gt.0) then
if(irest_Point(j,i).eq.1) then

n_if = n_if +1

irest_Point(j,i)= n_if

else

ip=irest_Point(j,i)/10

ipp= Mod(irest_Point(j,i),10)
irest_Point(j,i)=irest_Point(ipp,ip)
endif

endif

enddo

enddo

call set_iubw(irest_Point,n_div,iubw)
return

end

e  SUBROUTINE /set_iubw

OO OO0

subroutine set_iubw(irest,n_div,iubw)
implicit real*8(A-H,0-2)
dimension irest(6,*)
iubw=0
do 100 i=1,n_div
do j=1,6
if(irest(j,i).gt.0) then
do k=1,6
if(irest(k,i+l).gt.0) then
iu=iabs(irest(j,i)-irest(k,i+l)) 132
if(iubw.It.iu) iTubw=iu
endif
enddo
endif
enddo
100 continue
do 101 i=1,n_div+1l 133

28
29
30
31
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do j=1,5

if(irest(j,i).gt.0) then

do k=j+1,6

if(irest(k,i).gt.0) then
iu=iabs(irest(j,i)-irest(k,i))
if(iubw.It.iu) iTubw=iu

endif
enddo
endif
enddo
101 continue
return
end
1 data
nn_type
2 data irest
data aleng
4
4
i
J
5
6 ndiv 2
7
8
9 aleng(i)
al
10 nn
11 data irest
irest Point
12
Lou

1 34
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13

14

15

16

17

18

19

20

21

22
23

24
25
26
27

28.

29

30
31

nif 0

ip

n_if
set_iubw()

set_iubw()

n_if

iubw

iubw

n_div

1
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32
iubw
33
34
iubw
5.9.5
[K.]
Stiff M11Q)
C
C ®  SUBROUTINE /Stiff M1l
C
C L (ok)
C
subroutine Stiff M11(im,it,n_type,ak,Member,alength,
* Model_type,Element,
* E_modelll, E_model_fiber,M_modelll, M_model_fiber)
C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_modelll_s / E_modelll
record / M_modelll_s / M_modelll
record / M_model_fiber_s / M_model_fiber
record / E_model_fiber_s / E_model_fiber
dimension ak(12,12),alength(*)
dimension w(12)
dimension E_model_fiber(*),M_model_fiber(*)
c
do i=1,12
do j=1,12
ak(j,i)=0.
enddo
enddo

goto(11,12,13,14,15,16,17,18,19,20) ,n_type
11 continue
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call Cal_nonlin_stiff_Mx(Member,Element,

* Member.stress(7),ak,alength(im) )
goto 100
12 continue
c
it=it+l
call Fiber_Model_G11(it,ak,alength(im),Member,Element,
E_modelll,E_model_fiber,
* M_model11,M_model_fiber)
goto 100
13 continue
c
call Shear_G(it,ak,Member)
goto 100
14 continue
c
goto 100
15 continue
c
goto 100
16 continue
c
goto 100
17 continue
c
goto 100
18 continue
c
goto 100
19 continue
c
goto 100
20 continue
c
100 continue
return
end
n_type
ak
1
2 3
ak
Cal_nonlin_stiff_Mx() 5.2
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Fiber_Model _GI111()
Fiber_Model _G11() Fiber_GK()

e  SUBROUTINE /Fiber_Model_GI11

(0k)

® Model No.11

coOoo0o0o0o0o
0

subroutine Fiber_Model_GI11(it,ak,alength,Member,Element,
* E_model ,E_model_fiber,M_model ,M_model_Fiber,
Bilinear_work,Trilinear_work,Concrete_work)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"

record / member_s / Member
record / element_s / Element
record / E_modelll_s / E_model
record / E_model_fiber_s / E_model_fiber
record / M_modelll_s / M_model

record / M_model_fiber_s / M_model_fiber

record / Bilinear_work_s / Bilinear_work

record / Trilinear_work_ s / Trilinear_work
record / Concrete_work_s / Concrete_work

dimension E_model_fiber(*),M_model_fiber(*)

dimension Bilinear_work(*),Trilinear_work(*)
dimension Concrete_work(*)

dimension ak(12,12)

c
if(it.eq.1l) then L
do i=1,30 12
M_model .ff_ip(i) = 0.
enddo
nm_div = E_model.n_section_1 13
nn = E_model .nm_section_1 - 1
nnm = M_model .nm_section_1 - 1
elseif(it.eq.2) then 14
nm_div = E_model.n_section_2
nn = E_model .nm_section_2 - 1
nnm = M_model .nm_section_2 - 1
endif
do i=1,nm_div 15
nn = nm +1 16
nnm = nmm + 1

c
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M_model_fiber(nnm).d_E E_model_fiber(nn).E_1

M_model_fiber(nnm).i_elastic =0 !
M_model_fiber(nnm).d_eps_x = 0. !
M_model_fiber(nnm).d_stress x = 0. !

E_model_fiber(nn).Ary
E_model_fiber(nn).Arz
E_model_fiber(nn).Ary2

*

E_model_fiber(nn).Arz2

E_model_fiber(nn).A*E_model_fiber(nn).
E_model_fiber(nn).A*E_model_fiber(nn).

m n

_model_fiber(nn) .Ary*E_model_fiber(nn).

* E_model_fiber(nn).Arz*E_model_fiber(nn).
E_model_fiber(nn).Aryz =

* E_model_fiber(nn).Arz*E_model_fiber(nn).
nmx = M_model_fiber(nnm).n_type
nm_type = E_model_fiber(nn).nm_type

goto ( 10,20,30,30,10,20,10,20),nm_type
10 continue

c
Bilinear_work(nmx).i_stat = -1 !
goto 100
20 continue
c
Trilinear_work(nmx).i_stat = -1 !
goto 100
30 continue
c
Concrete_work(nmx).i_stat = -1 !
goto 100
100 continue
enddo
c
if(it.eq.1l) then
nm_div = E_model.n_section_1
nn = E_model .nm_section_1 - 1
nnm = M_model .nm_section_1 - 1
elseif(it.eq.2) then
nm_div = E_model.n_section_2
nn = E_model .nm_section_2 - 1
nnm = M_model .nm_section_2 - 1
endif
ra = 0.
ray = 0.
raz = 0.
raz2 = 0.
ray2 = 0.
rayz = 0.
g9 = 0.
aa = 0.
do i=1,nm_div
nn = nn+l
nnm = nnm+l
A = E_model_fiber(nn).A
E = M_model_fiber(nnm).d_E
ra =ra +E*A

ry
rz

ry

rz

ry
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ray = ray + E*E_model_fiber(nn).Arz
raz = raz + E*E_model_fiber(nn).Ary
ray2 = ray2 + E*E_model_fiber(nn).Arz2
raz2 = raz2 + E*E_model_fiber(nn).Ary2
rayz = rayz + E*E_model_fiber(nn).Aryz
aa —aa +A
g9 =gg + A*E_model_fiber(nn).G
enddo
g9 =9gg / aa
if(it.eq.1l) then
M_model.d aa 1 = aa !
M_model.d _ra_1 = ra 1 E*
M_model.d_ray_1 = ray I E*A*z
M_model.d_raz_1 = raz I E*A*y
M _model.d_raz2_ 1 = raz2 I E*A*y*y
M _model.d_ray2 1 = ray2 I E*A*z*z
M _model.d_rayz_ 1 = rayz I E*A*z*y
M_model.d _gg_1 = g9 I G*A
M_model.d_epsi_x_1 = 0. !
M_model.d _epsi_y 1 = 0. Iy
M_model.d_epsi_z_ 1 = 0. L4
else
M_model.d_aa 2 = aa !
M_model.d_ra_2 = ra 1 E*
M_model.d_ray 2 = ray I E*A*z
M_model.d_raz_2 = raz I E*A*y
M_model.d_raz2 2 = raz2 I E*A*y*y
M_model.d_ray2 2 = ray2 I E*A*z*z
M_model.d_rayz 2 = rayz I E*A*z*y
M_model.d_gg_2 = g9 I G*A
M_model.d_epsi_x 2 = 0. !
M_model.d_epsi_y 2 = 0. Iy
M_model.d_epsi_z 2 = 0. L4
endif
c
call Fiber_Model _G11(it,ak,alength,Member,Element,
* E_model ,E_model_fiber,M_model ,M_model_fiber)
return
end
C
C ®  SUBROUTINE /Fiber_ Model G11
C
C e
C
subroutine Fiber_Model_G11(it,ak,alength,Member,Element,
* E_model ,E_model_fiber,M_model ,M_model_fiber)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
C
C e Model_No.11 E_modelll_s
C
c
c structure / E_modelll s/

17

118
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integer
integer
integer
integer
real*8
real*8
real*8
real*8

nm_section_1

end structure

record / E_modelll_s

1
n_section_1 i
nm_section_2 T j
n_section_2 T j
i_rigid_length i
j_rigid_length T j
i_shear_G LI |
j_shear_G T j
/ E_modelll

E_model_fiber_s

structure / E_model_fiber_s/

integer nm_type
real*8 E 1
real*8 E 2
real*8 Q1
real*8 G
real*8 A
real*8 Ay
real*8 Az
real*8 ry
real*8 rz
real*8 Ary
real*8 Arz
real*8  Ary2
real*8 Arz2
real*8 Aryz

end structure

El
E2

® Model No.11

M_modelll_s

integer
integer
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
integer
integer
real*8

O O O O O O O OO OO OO 0O 0O 0O 0O 0O 0O OO0 OO0 O0OO00OIO00OOO0nOaonOaonOaonOoaonOaonaonoaonaonoaonaonoaonoaoaoonoaonaonaonaonoaonaonaonaonaonaonaonaon

structure / M_modelll s/

nm_section_1
n_section_1
d_state 1
daal
dral
d_ray_ 1
d_raz_1
d raz2 1
d_ray2 1
d_rayz_1
dgg 1
d_epsi_x_1
d_epsi_y 1
depsi_z 1
nm_section_2
n_section_2
d_state 2

E*
E*A*z
E*A*y
E*A*y*y
E*A*z*z
E*A*z*y
G*A

- N
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c real*8 d_aa 2 !

c real*8 d_ra_2 1 E*

c real*8 d_ray 2 I E*A*z

c real*8 d_raz_2 I E*A*y

c real*8 d_raz2 2 1 E*A*y*y

c real*8 d_ray2 2 1 E*A*z*z

c real*8 d_rayz 2 1 E*A*z*y

c real*8 d_gg_2 I G*A

c real*8 d_epsi_x 2 !

c real*8 d_epsi_y 2 Iy

c real*8 d_epsi_z 2 1z

c real*8 disp_p(12) !

c real*8 disp_ip(18) !

c end structure

C

C ® Model No.11 M_model_fiber_s

C

c

c structure / M_model_fiber_s/

c integer n_type !

c integer i_submodel !

c real*8 d_sigma_x !

c real*8 d_stress_x !

c real*8 d_E !

c end structure

c
record / member_s / Member
record / element_s / Element
record / E_modelll_s / E_model
record / M_modelll_s / M_model

record / M_model_fiber_s
record / E_model_fiber_s

/ M_model_fiber
/ E_model_fiber

dimension E_model_fiber(*),M_model_fiber(*)
dimension ak(12,12)

if(it.eq.1l) then

aa
ra
ray
raz
raz2 =
ray2 =
rayz =
g9

else
aa

ra

ray
raz

raz2 =
ray2 =
rayz =
g9 =
endif

M_model
M_model
M_model
M_model
M_model
M_model
M_model
M_model

M_model
M_model
M_model
M_model
M_model
M_model
M_model
M_model

.d aa 1
.dral
.d_ray 1
.d raz_1
.d_raz2_1
.d_ray2_1
.d_rayz_1
.d gg 1

.d_aa 2
.d_ra?
.d_ray 2
.d_raz 2
.d_raz2_2
.d_ray2_2
.d_rayz_2
.d_gg 2

it:

E*

E*A*z
E*A*y
E* A*y*y
E*A*z*z
E*A*z*y
G*A

E*

E*A*z
E*A*y
E*A*y*y
E*A*z*z
E*A*z*y
G*A

19
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rix Element.RIx
asy = Element.ASy
asz Element.ASz

call Fiber_GK(ak,alength,ra,ray,raz, 120
* raz2,ray2,rayz,gg,aa,rix,asy,asz)

return

end

e  SUBROUTINE /Fiber_GK

OO OO0

subroutine Fiber_GK(ak,RL,ra,ray,raz,riz2,riy2,riyz,
* G,aa,rix,asy,asz)
implicit real*8(A-H,0-2)
dimension ak(12,12)
ak(1,1) = ra/RL 121
ak(1,7) =-ak(1,1)
ak(7,7) = ak(1,1)
ak(1,5) = ray/RL
ak(1,11)=-ak(1,5)
ak(5,7) =-ak(1,5)
ak(7,11)= ak(1,5)
ak(1,12)= raz/RL

ak(1,6) =-ak(1,12)
ak(6,7) = ak(1,12)
ak(7,12)=-ak(1,12)
ak(5,12)= riyz/RL
ak(5,6) =-ak(5,12)
ak(6,11)= ak(5,12)
ak(11,12)=-ak(5,12)
RL2=RL*RL

RL3=RL*RL*RL
IF(asy.NE.0.0.0R.asz.NE.0.0) GOTO 20 122
ZERL2 = 6.*riz2/RL2
ZERL3 2_*ZERL2/RL
ak(2,2) = ZERL3

ak(2,6) = ZERL2

ak(2,8) =-ZERL3
ak(2,12)= ZERL2

YERL2 = 6.*riy2/RL2
YERL3 2_.*YERL2/RL
ak(3,3) = YERL3

ak(3,5) =-YERL2

ak(3,9) =-YERL3
ak(3,11)=-YERL2

ak(4,4) = G*RIX/RL
ak(4,10)=-ak(4,4)
ak(5,5) = 4.0*riy2/RL
ak(5,9) = YERL2
ak(5,11)= ak(5,5)*0.5
ak(6,6) = 4.0*riz2/RL
ak(6,8) =-ZERL2

Manual of Dynamic Analysis System

SPACE



5-76

ak(6,12)= ak(6,6)*0.5
ak(8,8)= ZERL3
ak(8,12)=-ZERL2
ak(9,9)= YERL3
ak(9,11)= YERL2
ak(10,10)= ak(4,4)
ak(11,11)= ak(5,5)
ak(12,12)= ak(6,6)
do i=1,11

do j=i+1,12
ak(j,i) =ak(i,j)
enddo

enddo

return

o
|
|
I

20 CONTINUE
FY = 0.0
FZ = 0.0
IF(ASY.NE.0.0) FY=12.*riz2/(G*ASY*RL2)
IF(ASZ.NE.0.0) FZ=12.*riy2/(G*ASZ*RL2)
ZERL3 = 12.*riz2/(RL3*(1.+FY))
ZERL2 = 6.*riz2/(RL2*(1.+FY))
ak(2,2) = ZERL3
ak(2,6) = ZERL2
ak(2,8) =-ZERL3
ak(2,12)= ZERL2
YERL3 = 12.*riy2/(RL3*(1.+FZ))
YERL2 = 6.*riy2/(RL2*(1.+F2))
ak(3,3) = YERL3
ak(3,5) =-YERL2
ak(3,9) =-YERL3
ak(3,11)=-YERL2
ak(4,4) = G*RIX/RL
ak(4,10)=-ak(4,4)
ak(5,5) = (4.0+F2)*riy2/(RL*(1.+FZ))
ak(5,9) = YERL2
ak(5,11)= (2.0-F2)*riy2/(RL*(1.+FZ))
ak(6,6) = (4.0+FY)*riz2/(RL*(1.+FY))
ak(6,8) =-ZERL2
ak(6,12)= (2.0-FY)*riz2/(RL*(1.+FY))
ak(8,8) = ZERL3
ak(8,12)=-ZERL2
ak(9,9) = YERL3
ak(9,11)= YERL2
ak(10,10)= ak(4,4)
ak(11,11)= ak(5,5)
ak(12,12)= ak(6,6)
DO i=1,11
DO j=i+1,12
ak(j,i) =ak(i,j)
enddo
enddo

123
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return
end

it i 2 ]
M_model . ff_ip()

3 i

nm_div

6 nn nnm 1

E _model

10 -1
11 -1

12 -1

13 i j

14
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15
16
17
18
Fiber_Model_G11()
19 Fiber_Model_G11()
20
Fiber_GK()
21
(5.14)
22
20
23
24.
5.9.6
Fiber_check()
Cal_check_stiff_M11()
C
if(n_type(i).eq.2) then
it=it+l
call Fiber_check(Control,i,N_analysis,
mem_x, it,alength(i),Member,Element,
E _modell11(imm),E_model fiber,M_model11(immm),M_model fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vvx)
endif
Fiber_check()
C

C ®  SUBROUTINE /Fiber_checkll
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o
0

subroutine Fiber_check(Control,idiv,N_analysis,

mem_x, it,Alength,Member,Element,

E_model ,E_model_fiber,M _model ,M_model_Fiber,

* Bilinear_work,Trilinear_work,Concrete_work,vwv)

implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record /control_s / Control
record / member_s / Member
record / element_s / Element
record / E_modelll_s / E_model
record / E_model_fiber_s / E_model_fiber
record / M_modelll_s / M_model
record / M_model_fiber_s / M_model_fiber
record / Bilinear_work_s / Bilinear_work
record / Trilinear_work_s / Trilinear_work
record / Concrete_work_s / Concrete_work
dimension E_model_fiber(*),M_model_fiber(*)
dimension Bilinear_work(*),Trilinear_work(*)
dimension Concrete_work(*)
dimension w(12)

if(it.eq.1l) then L
d_epsi_x_1 (w(?) - w(l)) / Alength ! 2
d_epsi_y 1 (w(l) - w(5)) / Alength 1 vy

depsi_z1= (w(2) - w(6)) / Alength ! z
if(N_analysis.eq.10.or.N_analysis.eq.8) then ! 3
d_epsi_x_1= d_epsi_x_1+strain_nonlinear(Member.an_vv(idiv),
* Member.an_ww(idiv),vv,Alength)

endif

if(Member.analysis_3D .eq. 1) d_epsi_z_1 =0. !

if(Member.analysis_3D .eq. 2) d_epsi_y 1 =0. !

M_model.d_epsi_x_1 = d_epsi_x 1 + M_model.d epsi_x 1 !

M _model.d epsi_y 1 = d_epsi_y 1 + M_model.d epsi_y 1 Iy

M_model.d epsi_z 1 = d_epsi_z 1 + M_model.d epsi_z 1 1 2z

nm_div = E_model.n_section_1 14
nn E _model.nm_section_1 - 1

nnm M_model.nm_section_1 - 1

iistat =0 ! 5
do i=1,nm_div 16
nn =nn +1

nnm nnm + 1

nmx M_model_fiber(nnm).n_type

nm_type E_model_fiber(nn).nm_type

du = d_epsi_x_ 1+

d_epsi_y 1 * E_model_fiber(nn).rz -

* d_epsi_z_1 * E_model_fiber(nn).ry
if(N_analysis.le.8.or_Member.nm_analysis.eq.-1) then

N <
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c
M_model_fiber(nnm).d_stress _x = M_model_fiber(nnm).d_E*du +
* M_model_fiber(nnm).d_stress_x
else
c
goto ( 10,20,30,40,50,60,70,80),nm_type 19

10 continue

call BiLinear(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat, 110
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1)

if(Bilinear_work(nmx).i_stat.ne.Q) iistat = iistat + 1

if(Bilinear_work(nmx).i_stat.ne.0) then

endif

goto 100

20 continue

call TriLinear(M_model_fiber(nnm).d_E,Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1))

if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1

goto 100

30 continue

% X k%

call Concrete(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat, 111
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
E_model_fiber(nn).Ec_1,E_model_fiber(nn).Ec_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx).p1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).P1(3),
Concrete_work(nmx).p1(4),Concrete_work(nmx).P1(5),
Concrete_work(nmx).ipre_c)

if(Concrete_work(nmx).i_stat.ne.0.and.Concrete_work(nmx).i_stat

* .ne.3) iistat = iistat + 1
goto 100
40 continue

L T I B

call Concrete_e(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx) .P1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).ipre_c,
Concrete_work(nmx) .P1(3),Concrete_work(nmx) .P1(4),
Concrete_work(nmx) .P1(5),E_model_fiber(nn).Ec_1,
Concrete_work(nmx) .P1(6),E_model_fiber(nn).Ec_2)

if(Concrete_work(nmx).i_stat.eq.0)then

if(du.lt.E_model_fiber(nn).Ec_1)then

% X 3k kX k%
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iistat = iistat + 1
endif
elseif(Concrete_work(nmx).i_stat.ne.3)then
iistat = iistat + 1
endif
goto 100

50 continue

call BiLinear_h(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
E_model_fiber(nn).Beta)

if(Bilinear_work(nmx).i_stat.ne.Q) iistat = iistat + 1

goto 100

60 continue

L T

call TriLinear_h(M_model_fiber(nnm).d_E,
Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),
E_model_fiber(nn).Beta, E_model_fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 100
70 continue

L T S I

call BiLinear_AS(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,E model_fiber(nn).Ec_1,
E_model_fiber(nn).Ec_2,E_model_fiber(nn).Qc_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
Bilinear_work(nmx).P2,Bilinear_work(nmx).Sig_z,
E_model_fiber(nn).Beta)
if(Bilinear_work(nmx).i_stat.eq.2.or.
*  Bilinear_work(nmx).i_stat.eq.3) iistat = iistat + 1
goto 100
80 continue

L T R

call TriLinear_AS(M_model_fiber(nnm).d_E,
Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_1,
E_model_fiber(nn).Ec_2,E_model_fiber(nn).Ec_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
E_model_fiber(nn).Qc_1,E_model_fiber(nn).Qc_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),
Trilinear_work(nmx).P1(3),
E_model_fiber(nn).Beta, E_model_fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 100

L T S N T S B B
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endif

100 continue
M_model_fiber(nnm).d_eps_x = M_model_fiber(nnm).d_eps_x + du !
enddo

d_state = float(iistat)/float(nm_div) !
if(d_state .eq.0) then

Member.d_stat(1) = 0

elseif(d_state .ge.0.8) then
Member.d_stat(l) = 2

else

Member.d_stat(1l) =1

endif

nm_div = E_model.n_section_1

nn = E_model .nm_section_1 - 1

nnm = M_model .nm_section_1 - 1

ra = 0.

ray = 0.

raz = 0.

raz2 = 0.

ray2 = 0.

rayz = 0.

g9 = 0.

aa = 0.

AN = 0.

AMy = 0.

AMz = 0.

do i=1,nm_div

nn =nn +1

nnm =nnm + 1

A = E_model_fiber(nn).A

E = M_model_fiber(nnm).d_E

ra =ra +E*A

ray = ray + E*E_model_fiber(nn).Arz
raz = raz + E*E_model_fiber(nn).Ary
ray2 = ray2 + E*E_model_fiber(nn).Arz2
raz2 = raz2 + E*E_model_fiber(nn).Ary2
rayz = rayz + E*E_model_fiber(nn).Aryz
aa =—aa+A

g9 = gg + A*E_model_fiber(nn).G

ANN = M_model_fiber(nnm).d_stress_x*E_model_fiber(nn).A
AN = AN + ANN

AMy = AMy + ANN * E_model_fiber(nn).rz
ANz = AMz + ANN * E_model_fiber(nn).ry
enddo

nn=E_model .nm_section_1
call jikuzero_control(Control,ra,E_model_fiber(nn).E_1,

* E_model_fiber(nn).A)
M _model.d aa 1 = aa !
M model.d_ra_l = ra I E*
M_model.d_ray 1 = ray I E*A*z
M_model.d_raz_1 = raz I E*A*y
M_model.d_raz2_1 = raz2 1 E*A*y*y

112

113

114

115

116

117

118
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M_model.d_ray2 1 = ray2 1 E*A*z*z
M_model.d_rayz 1 = rayz 1 E*A*z*y
M model.d gg 1 = gg I G*A

elseif(it.eq.2) then 119
depsi x 2= (w() - w()) / Alength !

depsiy 2= (w(l) - w()) / Alength ! vy

depsi_z 2= (w(2) - w(6)) / Alength 1 =z
if(N_analysis.eq.10.or.N_analysis.eq.8) then !
d_epsi_x_2= d_epsi_x_2+strain_nonlinear(Member.an_vv(idiv),
* Member.an_ww(idiv),vv,Alength)

endif

if(Member.analysis_3D .eq. 1) d_epsi_z_ 2 =0. !
if(Member.analysis_3D .eq. 2) d_epsi_y 2 =0. !
M_model.d_epsi_x_2 = d_epsi_x_2 + M_model.d_epsi_x_2 !
M_model.d_epsi_y 2 = d_epsi_y 2 + M _model.d_epsi_y 2 !
M_model.d_epsi_z 2 = d_epsi_z_2 + M_model.d_epsi_z_2 !

N <

nm_div E_model.n_section_2

nn E_model.nm_section_2 - 1

nnm M_model .nm_section 2 - 1

iistat =0 !
do i=1,nm_div

nn = +1

nnm nnm + 1

nmx M_model_fiber(nnm).n_type

nm_type = E_model_fiber(nn).nm_type

du = d_epsi_x 2 + !

d_epsi_y 2 * E_model_fiber(nn).rz - ly

* d_epsi_z 2 * E_model_fiber(nn).ry 1z
if(N_analysis.le.8.or.Member.nm_analysis.eq.-1) then

M_model_fiber(nnm).d_stress x = M_model_fiber(nnm).d_E * du +
* M_model_fiber(nnm).d_stress_x
else

goto ( 11,21,31,41,51,61,71,81),nm_type
11 continue

call BiLinear(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1)

if(Bilinear_work(nmx).i_stat.ne.Q) iistat = iistat + 1

if(Bilinear_work(nmx).i_stat.ne.0) then

endif

goto 101

21 continue

call TriLinear(M_model_fiber(nnm).d_E,Trilinear_work(nmx).i_stat,
* E_model_fiber(nn).E_1,E_model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
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31

E model_fiber(nn).Q_1,E model_fiber(nn).Q 2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1))
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 101
continue

41

call Concrete(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
E_model_fiber(nn).Ec_1,E_model_fiber(nn).Ec_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx).p1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).P1(3),
Concrete_work(nmx).p1(4),Concrete_work(nmx).P1(5),
Concrete_work(nmx).ipre_c)

if(Concrete_work(nmx).i_stat.ne.0.and.Concrete_work(nmx).i_stat

* .ne.3) iistat = iistat + 1

goto 101

continue

L T . N B .

51

call Concrete_e(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx) .P1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).ipre_c,
Concrete_work(nmx) .P1(3),Concrete_work(nmx).P1(4),
Concrete_work(nmx).P1(5),E_model_fiber(nn).Ec_1,
Concrete_work(nmx) .P1(6),E_model_fiber(nn).Ec_2)

if(Concrete_work(nmx).i_stat.eq.0)then

if(du.lt.E_model_fiber(nn).Ec_1)then

iistat = iistat + 1

endif

elseif(Concrete_work(nmx).i_stat.ne.3)then

iistat = iistat + 1

endif

goto 101

continue

¥ % X 3k kX k%

61

call BiLinear_h(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
E_model_fiber(nn).Beta)

if(Bilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1

if(Bilinear_work(nmx).i_stat.ne.0) then

endif

goto 101

continue

L T

call TriLinear_h(M_model_fiber(nnm).d_E,
* Trilinear_work(nmx).i_stat,
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E model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
E _model_fiber(nn).Q_1,E model_fiber(nn).Q 2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),
E_model_fiber(nn).Beta, E_model fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 101
71 continue

L T R

call BiLinear_AS(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,E model_fiber(nn).Ec_1,
E_model_fiber(nn).Ec_2,E_model_fiber(nn).Qc_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
Bilinear_work(nmx).P2,Bilinear_work(nmx).Sig_z,
E_model_fiber(nn).Beta)
if(Bilinear_work(nmx).i_stat.eq.2.or.
*  Bilinear_work(nmx).i_stat.eq.3) iistat = iistat + 1
goto 101
81 continue

L T S

c
call TriLinear_AS(M_model_fiber(nnm).d_E,
* Trilinear_work(nmx).i_stat,
* E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
* E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_1,
* E_model_fiber(nn).Ec_2,E_model_fiber(nn).Ec_3,
* E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
* E_model_fiber(nn).Qc_1,E_model_fiber(nn).Qc_2,
* du,M_model_fiber(nnm).d_stress_x,
* Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),
* Trilinear_work(nmx).P1(3),
* E_model_fiber(nn).Beta, E_model_fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 101
endif
c

101 continue
M_model_fiber(nnm).d_eps_x = M_model_fiber(nnm).d_eps_x + du !
enddo

d_state = float(iistat)/float(nm_div) !
if(d_state.eq.0) then

Member.d_stat(2) = 0

elseif(d_state .ge.0.8) then
Member.d_stat(2) = 2

else

Member.d_stat(2) =1

endif

nm_div = E_model .n_section_2

nn = E_model .nm_section_ 2 - 1
nnm = M_model .nm_section_2 - 1
ra = 0.

ray = 0.
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raz =
raz2 =
ray2 =
rayz =
g9 =
aa =
AN =
Aly =
AMz =
do i=1,
nn =
nnm =

ra =
ray =
raz =
ray2 =
raz2 =
rayz =
aa =
g9 =
ANN =
AN =
Aly =
AMz =
enddo

O O O O O O o o

0.

nm_div

nn
nnm

+1
+1

E_model_fiber(nn).A

M_model_fiber(nnm).d_E

ra
ray
raz
ray2
raz2
rayz
aa
g9

AN

+

+ + + + 4+ +

+

+

E*

A

E * E_model_fiber(nn).Arz
E_model_fiber(nn).Ary
E_model_fiber(nn).Arz2
E_model_fiber(nn).Ary2
E_model_fiber(nn).Aryz

E*
*

*

*

m m m

A

A * E_model_fiber(nn).G
M_model_fiber(nnm).d_stress_x * E_model_fiber(nn).A

ANN

AMy + ANN * E_model_fiber(nn).rz
AMz + ANN * E_model_fiber(nn).ry

nn=E_model .nm_section_2

call jikuzero_control(Control,ra,E_model_fiber(nn).E_1

*

,E_model_fiber(nn).A)

M model.d aa 2 = aa !
M model.d ra 2 =ra I E*
M_model.d_ray 2 = ray I E*A*z
M_model.d_raz 2 = raz I E*A*y
M_model.d_raz2 2 = raz2 I E*A*y*y
M_model.d_ray2 2 = ray2 I E*A*z*z
M_model.d_rayz 2 = rayz I E*A*z*y
M model.d gg 2 = gg I G*A
endif
return
end

1 i
it i j

2
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nm_type

9 nm_type

10
BiLinear()

11
Concrete()
12

13
d state
d_state 0.8

14

15

16
17
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Jikuzero_control ()

18
19 j i
5.9.7
C
C ®  SUBROUTINE /Shear_G
C
C L (ok)
C
subroutine Shear_G(it,ak,Member)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
dimension ak(12,12)
C

if(it.1t.1) then
akk=Member.i_shear_G
else
akk=Member.j_shear_G
endif

ak(2,2)=akk
ak(2,8)=-akk
ak(8,2)=-akk
ak(8,8)=akk
ak(3,3)=akk
ak(3,9)=-akk
ak(9,3)=-akk
ak(9,9)=akk

return

end
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5.10
5.10.1
[Ki]=[K]+[Ke]+[Ke] e (5.16)
[K.]
[K.]
| a? aff ay ( azJ aff ay |
kk-—— 000 -2 2 _r-Z1000 2z 2L
w [0 w [ [
000 0 0 0 000 0 0
0 0 0 0 0 0 00O 0 0
0 0 0 0 0 00O 0 0
2 2
kgy ﬁ_ _ﬂy apf 000 _(kgy_ﬂ_J &
w w w [
2
k- kgz—% % 000 % —[kgz—y—J
L=
2
Kk-% o000 - /4
w [0 [0
0 00O 0 0
sym 00 0 0
0 0 0
- By
oy
[0 [0
2
kez_y_
L o |
‘‘‘‘‘‘ (5.17)
SPACE 3
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_ 2N
n_N_[ZJ
frny = L My
me 2 2 M2
— | == Ll
MYP MZP
1 M
fiz = ;

(5.17)
a =Ky fpy; ﬂ:kﬁyfmy; 7 =Koz finz
0=k f2 +Kpy 12, + ko, T2 } """ (5.20)
0
2
2 (.21) (5.22)
4
2 A
N
N—P<NB
1 N 2 My 2 MZ 2 r02
f= —— - =0 ..oeen
ZMB{(NP )+ () +(MZP>} - (5.21)
1 N 1
f =— (— —a)—
A MB(NP Np
_L(My) 1
™ Mg My Myp
LM e (5.21a)
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N_<_NB A
P 1 ] N M M 2 Ns SR
_ N a2 Y y2 zy2l__To _g ...
_ZMB{(Np+a) e +(MZP)} =0 (5.22) /
1 N 1 A 4
e ()L
Mg Np  Np a
— 1 (MY) 1
my MB Myp Myp """ (522b) MB
(oL My 1
™ Mg Mgp Mp 5-4
Ny, Mg, 15,a 5-4
B A B
N
Ng
Mg =1-N3
a=Ng-2Mg) e (5.23)
fp = Mgy1+4N3
SPACE N, 0.95 (5.23)
M, =0.0975, a=0.76475, r,=0.209341
Data
5.10.2
5
i 1 2 3 4 5 j
1 i c d b 2
] Rigit Body I:l Beam Element  —&3— Elasto-Plastic Spring

5-5
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c Model_No.16
call Cal_lin_stiff _M31(Model _type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model31, E_model_fiber,

* M_model31, M_model_fiber)

c Model_No.16
call Cal_check stiff M31(N_analysis,
mem,Model_type,Member(i),Element(ie),
E_model3l, E_model_fiber,
M_model31, M_model_fiber,
vv,vpp,T)
c Model_No.16
call Cal_nonlin_stiff M31(N_analysis,
Model_type,Member(i),Element(ie),
* ak ,ier,E_model3l, E_model_fiber,
* M_model31 , M_model_fiber)

L T

C
C ®  SUBROUTINE /Cal_lin_stiff M31
C
C L (ok)
C
subroutine Cal_lin_stiff _M31(Model_type,Member,Element,ak,
E _model3l, E_model_fiber,
* M_model31, M_model_fiber)
C

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_model31_s / E_model3l

record / E_model_analogy s / E_model_fiber
record / M_model31_s / M_model3l
record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model31(*),M_model31(*)
dimension ak(12,12),akk(12,12)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:)
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integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model

n_div = Model _type.n_div_model(iet)

imm= Element.n_element

immm= Member.n_model_type

n_if = 6*(n_div-1) !
write(76,"(a,4i6)") " model:",iet,n_div,imm, immm

(9]

ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div)
* )

call set_model31_dat(irest_Point,n_if,n_div,iubw,
Element,Member,
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length, L
Member.i_shear_G, L
Member.j_shear_G) L

L T N

ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),ba(n_if)
* )

do i=1,12

do j=1,12
ak(j,1)=0.

enddo

enddo

do i=1,n_if

do j=0,iubw
c(,i)=0.

enddo

enddo

do i=1,12

do j=1,n_if
ab(j,1)=0.

enddo

enddo

do i=1,n_div
Member.an_stress(i)=0.
enddo

do i=1,n_div
Member.an_vv(i)=0.
Member.an_ww(i)=0.
enddo

it=0
do i=1,n_div
call Stiff M31_I(i,it,n_type(i),akk,Member,alength,
Model_type,Element,
* E_model31(imm), E_model_fiber,

Manual of Dynamic Analysis System SPACE



5-94

* M_model31(immm), M model_fiber)
call Bnd_FEM(i,akk,irest_Point,ak,c,ab, iubw,n_if)
enddo

call Typical_member_model(c,ab,ak, n_if,n_if,iubw,iubw,ba,ier)

call Deal_Rigid_element(ak,Member.i_rigid_length,
* Member.j_rigid_length)

DEALLOCATE (
c ,ab ,ba,irest_point,n_type,alength
* )
return
end

®  SUBROUTINE /Cal_nonlin_stiff _M31

- (0k)

OO OO0

subroutine Cal_nonlin_stiff_M31(N_analysis,
Model_type,Member,Element, ak,ier,
* E _model3l, E_model_fiber, M_model31, M_model_fiber)

implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_model31_s / E_model3l

record / E_model_fiber_s / E_model_fiber

record / M_model31_s / M_model3l

record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model31(*),M_model31(*)

dimension ak(12,12),akk(12,12)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),ba(:),alength(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model

n_div = Model_type.n_div_model (iet)
imm= Element.n_element

immm= Member.n_model_type

n_if = 6*(n_div-1)

ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div)
* )

call set_model31_dat(irest_Point,n_if,n_div,iubw,
* Element,Member,
* n_type,alength,
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* Member.i_rigid_length, L

*  Member.j_rigid_length, L

*  Member.i_shear_G, L

* Member.j_shear_G) L

c
ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),ba(n_if )

* )

c
do i=1,12
do j=1,12
ak(j,i)=0.
enddo
enddo
do i=1,n_if
do j=0,iubw
c(J,1)=0.
enddo
enddo
do i=1,12
do j=1,n_if
ab(j,i)=0.
enddo
enddo

c
it=0
EA=Element.A*Element.E
do i=1,n_div
call Stiff _M31(i,it,n_type(i),akk,Member,alength,

* Model_type,Element,

E _model31(imm), E_model_fiber,
* M_model31(immm), M _model_fiber)
if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).eq.1l)then !
call Cal_geomet_stiffx(Member.an_stress(i),Member,akk,alength(i))
call Create_Kn(akk,Member.an_wv(i),Member.an_ww(i),
* EA,alength(i))
endif
call Bnd_FEM(i,akk,irest_Point,ak,c,ab, iubw,n_if)
enddo
c

call Typical_member_model(c,ab,ak, n_if,n_if,iubw,iubw,ba,ier)
c

call Deal_Rigid_element(ak,Member.i_rigid_length,

* Member.j_rigid_length)

c

DEALLOCATE (

c ,ab ,ba,irest_point,n_type,alength

* )
return
end

C

C ®  SUBROUTINE /Cal_check_stiff_M31

C

C L (ok)

Manual of Dynamic Analysis System SPACE



5-96

C
subroutine Cal_check_stiff _M31(N_analysis,
* mem_x,Model_type,Member,Element,
* E _model3l, E_model_fiber,
* M_model31, M_model_fiber,
* w,vp,T p)
C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_model31_s / E_model3l
record / E_model_analogy s / E_model_fiber
record / M_model31_s / M_model3l
record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension E_model31(*),M_model31(*)
dimension ak(12,12),f p(12)
dimension w(12),vp(12),vvx(12)
real*8, ALLOCATABLE :: c(:,:),ab(:,:),alength(:)
real*8, ALLOCATABLE :: bav(:),fl(:),akk(:,:,:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)
C
iet = Member.n_model !
n_div = Model_type.n_div_model (iet) !
imm= Element.n_element !
immm= Member.n_model_type !
n_if = 6*(n_div-1) !
c
c
c
c
c
c
ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),
akk(12,12,n_div)
* )
c
c
call set_model31_dat(irest_Point,n_if,n_div,iubw,
* Element,Member,
* n_type,alength,
* Member.i_rigid_length, L
* Member.j_rigid_length, L
* Member.i_shear_G, L
* Member.j_shear_G) L
c
ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),
bav(n_if),f1(n_if)
* )
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do i=1,12
do j=1,12
ak(j,i)=0.
enddo

enddo

do i=1,n_if
do j=0,iubw
c(j,i)=0.
enddo

enddo

do i=1,12
do j=1,n_if
ab(j,i)=0.
enddo

enddo

do i=1,12
f_p(i)=0.
enddo

do i=1,n_if
f1(i)=0.
enddo

it=0
EA=Element.A*Element.E
do i=1,n_div

call Stiff _M31(i,it,n_type(i),akk(l,1,i),Member,alength,
* Model_type,Element,
E _model31(imm), E_model_fiber,

* M_model31(immm), M _model_fiber)
if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).eq.1l)then !
call Cal_geomet_stiffx(Member.an_stress(i),Member,

* akk(1,1,i),alength(i))
call Create_Kn(akk(1,1,i),Member.an_vv(i),Member.an_ww(i),

* EA,alength(i))
endif

call Bnd_FEM(i,akk(1,1,1),irest_Point,ak,c,ab,iubw,n_if)
enddo

O 0O 0O 0O 00

call Deal_Rigid_element_v(vv,Member.i_rigid_length,
* Member.j_rigid_length)

call Typical_member_v(c,ab,f1,
* n_if,n_if,iubw,iubw,ier,vv,bav)

it=0
do i=1,n_div
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if(n_type(i).eq.2) then

it=it+l

if(it.eq.1l)then
nnm=M_mode131(immm).nm_section_1

else
nnm=M_mode131(immm).nm_section_2
endif
endif
call Analogy member_p_ force(akk(1,1,1),irest Point(l,i),
* wv,bav,f p,fl,
n_type(i),M_model31(immm),M_model_Fiber,nnm)
enddo
c
call Typical_member_f(c,ab,f1,f p,n_if,n_if,iubw, iubw) I f1
C
call Deal_Rigid_element_f(f_p,Member.i_rigid_length,
* Member.j_rigid_length)
c
c
c
c
c
c
it=0
do i=1,n_div
C
ii=0
do j=1,2
do k=1,6
iizii+l
irest=irest_Point(k,i+j-1)
if(irest.1t.0) then
vvx(ii)=vv(-irest)
elseif(irest.gt.0) then
vvx(ii)=bav(irest)
else
vwx(ii)=0.
endif
enddo
enddo
c
if(n_type(i).eq.2) then
it=it+l
call Analogy check31(N_analysis,
mem_x, it,alength(i),Member,Element,
E_model31(imm),E_model_fiber,M_model31(immm),M_model_fiber,
* vvX,Member.an_stress(i))
endif
C
if(n_type(i).eq.1l) then
call nonlinear_stress_N(akk(1,1,i),vvx,fnn)
Member.an_stress(i)=Member.an_stress(i)+fnn
c

Member .an_vv(i)=Member.an_wv(i)+(vwwx(8) - wx(2))
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Member.an_ww(i)=Member.an_ww(i)+(vwx(9) - vwx(3))
endif
enddo

DEALLOCATE (
c ,ab ,irest_point,n_type,alength,
*  bav,fl,akk )
return
end

set_model31_dat() set_modelll_dat()

(K]
Stiff_M31(Q)

C
C ®  SUBROUTINE /Stiff _M31
C
C L (ok)
C
subroutine Stiff _M31(im,it,n_type,ak,Member,alength,
* Model_type,Element,
* E_model3l, E_model_fiber,M_model31, M_model_fiber)
C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_model31_s / E_model3l
record / M_model31_s / M_model3l
record / M_model_fiber_s / M_model_fiber
record / E_model_fiber_s / E_model_fiber
dimension ak(12,12),alength(*)
dimension w(12)
dimension E_model_fiber(*),M_model_fiber(*)
c
do i=1,12
do j=1,12
ak(j,1)=0.
enddo
enddo

5.10.3
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goto(11,12,13,14,15,16,17,18,19,20) ,n_type
11 continue

call Cal_nonlin_stiff_Mx(Member,Element,
* Member.stress(7),ak,alength(im) )
goto 100
12 continue

it=it+l

if(it.eq.1l)then
nn=E_model31.nm_section_1
nnm=M_model31.nm_section_1
iep=M_model_Fiber(nnm).i_elastic
else

nn=E_model31.nm_section_2
nnm=M_model31.nm_section_2
iep=M_model_Fiber(nnm).i_elastic
endif

call Analogy Model_G31(it,iep,ak,Member,Element,

E_model31,E_model_fiber,
* M_model31,M_model_fiber,nn)
goto 100
13 continue

call Shear_G(it,ak,Member)
goto 100
14 continue

goto 100
15 continue

goto 100
16 continue

goto 100
17 continue

goto 100
18 continue

goto 100
19 continue

goto 100
20 continue

100 continue
return
end

Stiff_M31(Q) Stiff M11Q)
Stiff M11(Q)
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Analogy_Model_G31()

Stiff_M31Q)

n_type
ak
1
2 3
ak
Cal_nonlin_stiff_Mx()
5.2 [Ke]
[Ky]

if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).eq.1l)then !
call Cal_geomet_stiffx(Member.an_stress(i),Member,akk,alength(i))
call Create_Kn(akk,Member.an_wv(i),Member.an_ww(i),

* EA,alength(i))
endif
5.3
0

Analogy Model _GI31() Analogy_Model_G31() Analogy _GK()
C
C ®  SUBROUTINE /Analogy Model Gl
C
C ® (ok)
C
C ® Model No.31 Analogy
C

subroutine Analogy_Model _GI31(it,ak,Member,Element,
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* E_model ,E_model_analogy,M_model ,M_model_analogy)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element

record / E_model31_s / E_model
record / E_model_analogy s / E_model _analogy
record / M_model31_s / M_model

record / M_model_fiber_s / M_model_analogy
dimension E_model_analogy(*),M _model_analogy(*)
dimension ak(12,12)

if(it.eq.1l) then LI
do i=1,30 12
M_model . ff_ip(i)=0.

enddo

nm_div=E_model.n_section_1 13
nn=E_model .nm_section_1 - 1

nnm=M_model .nm_section_1 - 1

elseif(it.eq.2) then

nm_div=E_model .n_section_2 14
nn=E_model .nm_section_2 - 1

nnm=M_model .nm_section_2 - 1

endif

do i=1,nm_div 15
nn=nn+1 16
nnm=nnm+1

M_model_analogy(nnm).i_elastic =0
M_model_analogy(nnm).d_eps_x =0.
M_model_analogy(nnm).d_stress_x

M_model_analogy(nnm).d_E = 0

0.

nmx=M_model_analogy(nnm).n_type

nm_type=E_model_analogy(nn).nm_type-10

goto ( 10,20,30),nm_type 18
10 continue

goto 100
20 continue

goto 100
30 continue

goto 100
100 continue
enddo
if(it.eq.1l) then 19
M_model.fax_1 = 0.
M_model.fay_1 = 0.
M_model.faz_1 = 0.
nnm=E_model .nm_section_1
else
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M_model.fax_2 = 0.
M_model.fay 2 = 0.
M_model.faz_2 = 0.

nnm=E_model .nm_section_2
endif

iep=0

call Analogy Model _G31(it,iep,ak,Member,Element, 110
* E_model ,E_model_analogy,M_model ,M_model_analogy,nnm)

return

end

®  SUBROUTINE /Analogy Model G31

- (0k)

OO OO0

subroutine Analogy_Model G31(it,iep,ak,Member,Element,
* E_model ,E_model_analogy,M_model ,M_model_analogy, itt)
implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / E_model31_s / E_model

record / M_model31_s / M_model

record / M_model_fiber_s / M_model_analogy

record / E_model_analogy_ s 7/ E_model_analogy
dimension E_model_analogy(*),M model_analogy(*)
dimension ak(12,12)

if(it.eq.1l) then 11
ra E_model_analogy(itt).AK 1
ray = E_model_analogy(itt+1).AK_1
raz = E_model_analogy(itt+2).AK_1
fax = M_model . fax_1

fay = M_model.fay 1

faz = M_model .faz_1

else
ra
ray

E_model_analogy(itt).AK 1
E_model_analogy(itt+1).AK_1
raz = E_model_analogy(itt+2).AK_1
fax = M_model.fax_2

fay = M_model.fay 2

faz = M_model.faz_2

endif

ra_x= E_model_analogy(itt).AK 2 !

ray_x=E_model_analogy(itt+1).AK 2 !

raz_x=E_model_analogy(itt+2).AK_2 !

call Analogy GK(iep,ak,ra,ray,raz,fax,fay,faz, 112
* ra_x,ray_x,raz_x)

return

end

C @  SUBROUTINE /Analogy GK
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C
C e
C
subroutine Analogy GK(id,ak,ra,riy,riz,fax,fay,faz,
* ra_x,ray_x,raz_x)
implicit real*8(A-H,0-2)
dimension ak(12,12)
if(id.eq.0) then 113
C
ak(1,1) =ra
ak(1,7) =-ra
ak(7,1) =-ra
ak(7,7) =ra
ak(5,5) =riy
ak(5,11) =-riy
ak(11,5) =-riy
ak(11,11) = riy
ak(6,6) = riz
ak(6,12) = -riz
ak(12,6) = -riz
ak(12,12) = riz
else 114
a=ra*fax
b=riy*fay
c=riz*faz
h=a*fax+b*fay+c*faz
if(h.eq.0.) then 115
c
ak(1,1) =ra
ak(1,7) =-ra
ak(7,1) =-ra
ak(7,7) =ra
ak(5,5) =riy
ak(5,11) =-riy
ak(11,5) =-riy
ak(11,11) = riy
ak(6,6) = riz
ak(6,12) = -riz
ak(12,6) = -riz
ak(12,12) = riz
else 116
c
hh=1./h
ha=a*a*hh
hb=b*b*hh
hc=c*c*hh
hab=a*b*hh
hac=a*c*hh
hbc=b*c*hh
c
raha =ra - ha 117

if(raha .It.ra_x) raha=ra_x
riyhb = riy - hb
if(riyhb .It.ray_x) riyhb=ray x
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rizhc = riz - hc
if(rizhc .1t.raz_x) rizhc = raz_x
c 3
if(hab.ne.0.) hab=hab*1.00001 118
if(hac.ne.0.) hac=hac*1.00001
if(hbc.ne.0.) hbc=hbc*1.00001

ak(1,1) = raha 119
ak(1,7) = -raha
ak(7,1) = -raha
ak(7,7) = raha
ak(1,5) = -hab
ak(5,1) = -hab
ak(1,11)= hab
ak(11,1)= hab
ak(5,7) = hab
ak(7,5) = hab
ak(7,11)= -hab
ak(11,7)= -hab
ak(1,12)= hac
ak(12,1)= hac
ak(1,6) =-hac
ak(6,1) =-hac
ak(6,7) = hac
ak(7,6) = hac
ak(7,12)=-hac
ak(12,7)=-hac
ak(5,6) = -hbc
ak(6,5) = -hbc
ak(5,12) hbc
ak(12,5) = hbc
ak(6,11) = hbc
ak(11,6) = hbc
ak(11,12)= -hbc
ak(12,11)= -hbc

ak(5,5) = riyhb
ak(5,11) = -riyhb
ak(11,5) = -riyhb
ak(11,11) = riyhb
ak(6,6) = rizhc
ak(6,12) = -rizhc
ak(12,6) = -rizhc
ak(12,12) = rizhc
endif

endif

return

end
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it i 2
2 M_model . fT_ip

10
[K.] Analogy Model _G31()
11 Analogy_Model_G31()

12 ak
Analogy_GK()
13
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(5.17)

id

14

15 (5.17) w

16. w (5.20)
17.

18.

19.

5.10.4

Analogy_check31()
Cal_check_stiff_M31()

if(n_type(i).eq.2) then
it=it+l
call Analogy check31(N_analysis,
mem_x, it,alength(i),Member,Element,
E_model31(imm),E_model_fiber,M_model31(immm),M_model fiber,
* vvX,Member.an_stress(i))
endif

Analogy_check31()

(@]

®  SUBROUTINE /Analogy check31
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subroutine Analogy_check31(N_analysis,
mem_x, it,Alength,Member,Element,

* E_model ,E_model_analogy,M_model ,M_model _analogy,vv,An_f)
implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

record / member_s / Member

record / element_s / Element

record / E_model31_s / E_model
record / E_model_analogy s / E_model _analogy
record / M_model31_s / M_model

record / M_model_fiber_s / M_model_analogy
dimension E_model_analogy(*),M model_analogy(*)
dimension w(12)

if(it.eq.1l) then

depsi x1= (W@ -w(@) !
depsiyl= (w(@l) - w@B) ! y
depsi_z1= (w(2 - w()) ! z

if(Member.analysis_3D .eq. 1) depsi_z 1=0. !
if(Member.analysis_3D .eq. 2) depsi_y 1=0. !
M_model.d_epsi_x_1 = d_epsi_x_1+M_model.d_epsi_x_1
M_model.d epsi_y 1 = d_epsi_y 1+M_model.d_epsi_y 1
M_model.d _epsi_z_1 = d_epsi_z 1+M_model.d_epsi_z_1

nm_div=E_model.n_section_1
nem=E_model .nm_section_1

nnm=M_model .nm_section_1
nmx=M_model_analogy(nnm).n_type
nm_type=E_model_analogy(nem).nm_type

M_model_analogy(nnm).d_eps x = d_epsi_x_1
M_model_analogy(nnm+1).d_eps_x depsi y 1
M_model_analogy(nnm+2).d_eps_x = d_epsi_z_1
if(N_analysis.le.8.or.

*  Member.nm_analysis.eq.-1) then

else

goto ( 10,20,30),nm_type-10

10 continue

call Check_Analogy M1(E_model _analogy,nem,
* M_model_analogy,nnm,Member.d_stat(l),
M_model .fax_1,M_model.fay_1,M_model.faz_1,i_hosei)

call Cal_div_potential_M1(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_1,M_model .fay_1,M model.faz_1,i_hosei)
goto 100

20 continue

N <

N -
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call Check_Analogy M2(E_model_analogy,nem,
* M_model_analogy,nnm,Member.d_stat(l),
M_model .fax_1,M_model.fay_1,M _model.faz_1)

call Cal_div_potential _M2(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_1,M_model.fay_1,M_model.faz_1)

goto 100
30 continue
c
call Check Analogy M3(E_model_analogy,nem, 110
* M_model_analogy,nnm,Member.d_stat(l),
M_model .fax_1,M_model.fay_1,M_model.faz_1)
c

call Cal_div_potential_M3(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_1,M_model.fay_1,M_model.faz_1)
goto 100
endif
100 continue

elseif(it.eq.2) then 111
depsi_x 2= (w(@) - w()) !

depsiy2= (w(@l)-w@GB) !y

depsi z2= (w(2 -w()) ! z

if(Member.analysis_3D .eq. 1) d_epsi_z_ 2 =0. !
if(Member.analysis_3D .eq. 2) d_epsi_y 2 =0. !
M_model.d_epsi_x_2 = d_epsi_x_2+M_model.d_epsi_x_2 !
M_model.d _epsi_y 2 = d_epsi_y 2+M_model.d_epsi_y 2 !
M_model.d_epsi_z_ 2 = d_epsi_z 2+M_model.d_epsi_z_2 !

N <

nm_div=E_model .n_section_2
nem=E_model .nm_section_2

nnm=M_model .nm_section_2
nmx=M_model_analogy(nnm).n_type
nm_type=E_model_analogy(nem).nm_type

M_model_analogy(nnm).d_eps x = d_epsi_x_2
M_model_analogy(nnm+1).d_eps_x d_epsi_y 2
M_model_analogy(nnm+2).d_eps_x d_epsi_z 2
if(N_analysis.le.8.or.

*  Member.nm_analysis.eq.-1) then

else

goto ( 11,21,31),nm_type-10
11 continue

call Check_Analogy M1(E_model_analogy,nem,
* M_model_analogy,nnm,Member.d_stat(2),
M_model . fax_2,M_model .fay_2,M_model.faz_2,i_hosei)
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call Cal_div_potential_M1(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_2,M_model.fay_2,M_model.faz_2,i_hosei)

goto 101
21 continue
c
call Check_Analogy M2(E_model_analogy,nem,
* M_model_analogy,nnm,Member.d_stat(2),
M_model .fax_2,M_model .fay_2,M_model.faz_2)
c

call Cal_div_potential _M2(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_2,M_model .fay_2,M_model.faz_2)

goto 101
31 continue
c
call Check_Analogy M3(E_model_analogy,nem,
* M_model_analogy,nnm,Member.d_stat(2),
M_model .fax_2,M_model .fay_2,M_model.faz_2)
c

call Cal_div_potential _M3(E_model_analogy,nem,
M_model_analogy,nnm,
M_model .fax_2,M_model .fay_2,M_model.faz_2)

goto 101
endif
101 continue

C

endif

return

end
1 i J

it i 2
2
3
nem
nnm

4
5
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6 nm_type
11
7 11
Check_Analogy M1()

8 Cal_div_potentioal_M1

10 13

5.10.5

Cal_div_potential_M1()
Check_Analogy M1()

C

C @  SUBROUTINE /Cal_div_potential_M1

C

C e

C
subroutine Cal_div_potential_M1(E_model_analogy,nem,
* M_model_analogy,nmm, ffx, ffy,ffz,i_hosei)

C

C L E_model_analogy_s

C

c

c

c structure / E_model_analogy_s/

c integer nm_type !

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  dm(16) !

c end structure

c
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C
C L M_model_analogy_s
C
c
c
c structure / M_model_analogy_s/
c integer n_type !
c integer i_elastic !
c real*8 d_eps_x !
c real*8 d_stress_x !
c real*8 d_E !
c end structure
c
implicit real*8(A-H,0-2)
include "submainx.h"
record / E_model_analogy_s / E_model_analogy
record / M_model_fiber_s / M_model_analogy
dimension E_model_analogy(*),M model_analogy(*)
data x_Nb,x_Mb,x_a,x_r0/0.95,0.0975,0.76475,0.209341/
if(M_model_analogy(nmm).i_elastic .eq.0 )then ! 1
fx=0.
ffy=0.
ffz=0.
else
if(i_hosei.eq.1)then 12
c fN>xNb
fx=(M_model_analogy(nmm).d_stress_x/E_model_analogy(nem).Q_1-
* x_a)/(E_model_analogy(nem).Q_1*x_Mb)
ffy=M_model_analogy(nmm+1).d_stress_x/
* (E_model_analogy(nem+1).Q_1**2*x_Mb)
ffz=M_model_analogy(nmm+2).d_stress_x/
* (E_model_analogy(nem+2).Q_1**2*x_Mb)
elseif(i_hosei.eq.2)then 13
c fN<-xNb
ffx=(M_model_analogy(nmm).d_stress_x/E_model_analogy(nem).Q 1+
* x_a)/(E_model_analogy(nem).Q_1*x_Mb)
ffy=M_model_analogy(nmm+1).d_stress_x/
* (E_model_analogy(nem+1).Q_1**2*x_Mb)
ffz=M_model_analogy(nmm+2).d_stress_x/
* (E_model_analogy(nem+2).Q_1**2*x_Mb)
else 14
c X Nb > N> -xNb
ffx=2.*M_model_analogy(nmm).d_stress_x/E_model_analogy(nem).Q_1**2
fr=dsqrt(

*(M_model_analogy(nmm+1).d_stress_x/E_model_analogy(nem+1).Q_1)**2+
*(M_model_analogy(nmm+2).d_stress_x/E_model_analogy(nem+2).Q_1)**2

* )

if(ff.eq.0.) then 15
ffy=0.

ffz=0.

Else 16
ffy=M_model_analogy(nmm+1) .d_stress_x/
* (E_model_analogy(nem+1) .Q_1**2*ff)

Manual of Dynamic Analysis System SPACE



5-113

ffz=M_model_analogy(nmm+2).d_stress_x/

* (E_model_analogy(nem+2).Q_1**2*ff)
endif
endif
endif
return
end
C
C ®  SUBROUTINE /Check_Analogy M1
C
C e
C
subroutine Check Analogy M1(E_model_analogy,nem,
* M_model_analogy,nmm, iet,fax,fay,faz,i_hosei)
implicit real*8(A-H,0-2)
include "submainx.h"
record / E_model_analogy_s / E_model_analogy
record / M_model_fiber_s / M_model_analogy
dimension E_model_analogy(*),M model_analogy(*)
data x_Nb,x_Mb,x_a,x_r0/0.95,0.0975,0.76475,0.209341/
c
iett=M_model_analogy(nmm).i_elastic 17
f_N=M_model_analogy(nmm).d_stress_x/E_model_analogy(nem).Q_1
ff_past = M_model_analogy(nmm).d_E !
c fN>xNb
if(f_N.gt.x_Nb) then 18
i_hosei=1
c
f=((f N - x a)**2 + 19
*(M_model_analogy(nmm+1).d_stress_x/E_model_analogy(nem+1).Q_1)**2+
*(M_model_analogy(nmm+2).d_stress_x/E_model_analogy(nem+2).Q_1)**2-
* Xx_r0**2)
M_model_analogy(nmm).d_E = ff ! 110
if(iett.eq.0) then 11
c
if(ff.ge.0.) then 112
M_model_analogy(nmm).i_elastic=2
write(76,"(a,3i4,8el12.4)")" ",
*M_model_analogy(nmm).i_elastic,nem,nmm, ff,
*M_model_analogy(nmm).d_stress_x,M _model_analogy(nmm+1).d_stress_x,
*M_model_analogy(nmm+2).d_stress_x,E_model_analogy(nem).Q_1,
*E_model_analogy(nem+1).Q_1,E model_analogy(nem+2).Q_1
endif
else
c

a=fax*E_model_analogy(nem) .AK 1

b=fay*E_model_analogy(nem+1).AK_1

c=faz*E_model_analogy(nem+2) .AK_1

df=a*M_model_analogy(nmm).d_eps_x + 113
*  b*M_model_analogy(nmm+1).d_eps_x +
*  ¢*M_model_analogy(nmm+2).d_eps_x

ddd=a*fax+b*fay+c*faz

if(ddd.ne.0.) df=df/ddd
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if(FF.1t.0..or.df.1t.0.)M_model_analogy(nmm).i_elastic = 0

if(abs(df).1t.0.0001) M model_analogy(nmm).i_elastic = 2 114
iet=M_model_analogy(nmm).i_elastic

if(iet.eq.0) then 115
write(76,"(a,i4,%12.4)")" ", iet,

* ff,df,fax,fay,faz,M_model_analogy(nmm).d_eps_x,

*  M_model_analogy(nmm+1).d_eps_x,

*  M_model_analogy(nmm+2).d_eps_x

else
write(76,"(a,i4,%12.4)")" ", iet,

* ff,df,fax, fay,faz,M_model_analogy(nmm).d_eps_x,

*  M_model_analogy(nmm+1).d_eps_x,

*  M_model_analogy(nmm+2).d_eps_x

endif

endif

c fN<-xNb

elseif(f N.It. -x Nb ) then 116
i_hosei=2

f=((f N + x_a)**2 + 117
*(M_model_analogy(nmm+1).d_stress_x/E_model_analogy(nem+1).Q_1)**2+
*(M_model_analogy(nmm+2).d_stress_x/E_model_analogy(nem+2).Q_1)**2-

* X_r0**2)

M_model_analogy(nmm).d_E = ff !

if(iett.eq.0) then

if(ff.ge.0.) then

M_model_analogy(nmm).i_elastic=2

write(76,"(a,3i4,8e12.4)")" ",
*M_model_analogy(nmm).i_elastic,nem,nmm, ff,
*M_model_analogy(nmm).d_stress_x,M model_analogy(nmm+1).d_stress_x,
*M_model_analogy(nmm+2).d_stress_x,E_model_analogy(nem).Q_1,
*E_model_analogy(nem+1).Q_1,E model_analogy(nem+2).Q_1

endif

else

a=fax*E_model_analogy(nem) .AK 1
b=fay*E_model_analogy(nem+1).AK_1
c=faz*E_model_analogy(nem+2) .AK_1
df=a*M_model_analogy(nmm).d_eps_x +

*  b*M_model_analogy(nmm+1).d_eps_x +

*  ¢*M_model_analogy(nmm+2).d_eps_x
ddd=a*fax+b*fay+c*faz
if(ddd.ne.0.) df=df/ddd
if(FF.1t.0..or.df.1t.0.)M_model_analogy(nmm).i_elastic = 0
if(abs(df).1t.0.0001) M _model_analogy(nmm).i_elastic = 2
iet=M_model_analogy(nmm).i_elastic
if(iet.eq.0) then
write(76,"(a,i4,%12.4)")" ", iet,

* ff,df,fax, fay,faz,M_model_analogy(nmm).d_eps_x,

*  M_model_analogy(nmm+1).d_eps_x,

*  M_model_analogy(nmm+2) .d_eps_x
else
write(76,"(a,i4,912.4)")" ", iet,
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* ff,df,fax,fay,faz,M_model_analogy(nmm).d_eps_x,
*  M_model_analogy(nmm+1).d_eps_x,
*  M_model_analogy(nmm+2).d_eps_x

endif
endif
c X Nb > fN>-xNb
else 118
i_hosei=0
C
ff=(M_model_analogy(nmm).d_stress_x/E_model_analogy(nem).Q_1)**2
* + dsqrt(
*(M_model_analogy(nmm+1).d_stress_x/E_model_analogy(nem+1).Q_1)**2+
*(M_model_analogy(nmm+2).d_stress_x/E_model_analogy(nem+2).Q_1)**2)
M_model_analogy(nmm).d_E = ff !
C
if(iett.eq.0) then
if(ff.ge.1.) then
M_model_analogy(nmm).i_elastic=2
write(76,"(a,3i4,8e12.4)")" ",
*M_model_analogy(nmm).i_elastic,nem,nmm, ff,
*M_model_analogy(nmm).d_stress_x,M model_analogy(nmm+1).d_stress_x,
*M_model_analogy(nmm+2).d_stress_x,E_model_analogy(nem).Q_1,
*E_model_analogy(nem+1).Q_1,E model_analogy(nem+2).Q_1
endif
else
C

a=fax*E_model_analogy(nem) .AK 1
b=fay*E_model_analogy(nem+1) .AK_1
c=faz*E_model_analogy(nem+2) .AK_1
df=a*M_model_analogy(nmm).d_eps_x + 113
*  b*M_model_analogy(nmm+1).d_eps_x +
*  ¢*M_model_analogy(nmm+2).d_eps_x
ddd=a*fax+b*fay+c*faz
if(ddd.ne.0.) df=df/ddd
if(FF.1t.1..or.df.1t.0.) M_model_analogy(nmm).i_elastic = 0
if(abs(df).1t.0.00001) M_model_analogy(nmm).i_elastic = 2
iet=M_model_analogy(nmm).i_elastic if(iet.eq.0) then
write(76,"(a,i4,%12.4)")" ", iet,
* ff,df,fax,fay,faz,M_model_analogy(nmm).d_eps_x,
*  M_model_analogy(nmm+1).d_eps_x,
*  M_model_analogy(nmm+2).d_eps_x
else
write(76,"(a,i4,%12.4)")" ", iet,
* ff,df,fax, fay,faz,M_model_analogy(nmm).d_eps_x,
*  M_model_analogy(nmm+1).d_eps_x,
*  M_model_analogy(nmm+2).d_eps_x
endif
endif
endif
return
end
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1 Cal_div_potential_M1()

3
i hosei 0 Nb >N > -Nb 1 N > Nb
2 -Nbo >N Nb
95
2 N > Nb
(5.21) (5.21a8)
3 -Nb > N
(5.22) (5.22a)
4 Nb >N > -Nb (5.19)
5 f ffy ffz
6
7 Check_Analogy _M1()
iett
N fN
NN
ND
8 N > Nb
i_hosei 1
9 (5.18)
10 M_model_analogy(nmm).d_E
11
12
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M_model_analogy(nmm).i_elastic
13
M_model_analogy(nmm).i_elastic
0
14
15.
16 -Nb> N
i_hosei=2
17
18 Nb > N > -Nb
i hosei O
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5.11 Maxwell
Maxwell Maxwell 5.11.1 Maxwell

Maxwel | 3.4
(M5} [] )+ LKy =m0
(R} (T~} -[Kr (]l [Kyp oo (5.24)
Maxwel | 2
[ J:[ +[Co]
{ }= -y un+1+byf +al, +a' fy +ba” fo} ...... (5'25)
[C,] Maxwell [C]
Newmark{3
(5.26)
[M Y nea} +[ CJ{{a} + s yn+1 }+[K]{{§}+ﬂ2{ym}}
:—[M][I]{u }+ {fd}
[ K (o) {{b} + 2 yM +[K]{{‘}+ﬂ2 al) (5.26)

(M T+ [ €]+ [ K| { Y}
:ﬂMIQ{}{ s} = {Q(yn)} [ € J{a} ~[Kr (va) (b}
—{ fq } + (I:K:I_[KT (Y )J){Ynu}

...... (5.27)
[F]- HM}M{J+Mwﬂ .
(B} = o [KI-[Kr (o) JUFnat =1 Fa) |
fa) =M 11 g )+ (P} - () (5.28)
~[CJ{a}=[Kr (va)] (b}
(5.27)
I:F:I{yml}:{G(ym—l)}“'{g} """ (529)
(5.29)
{ym—l}
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Maxwell

[Co] {Ta}
3.4 (3.26) (3.43)

i —a ||| [-1],
{SJ}—{:.; ZHS,}Jr{ ) }(aun +hy fy+a'fg +ba'fg) ... (5.30)

ckAt . kAt 2c-kaAt -
“T2crkat” T2crkat” T 2c+ kat -+-+++(5.31)
C kAt 2c, — kAt
ao S — 7/0 -
2¢, + kAt 2c, + kAt
c kAt _
o= 7, = 2¢, —kA kat .--+(5.32)
2¢, + kAt 2c, + KAt
kAt
al’:— f0: fl(l_c1/00)
2c, + kAt
SPACE
Maxwell
SPACE
Maxwell 10
Maxwell

Initset_maxwel Idamp
Cal_link_maxwel Idamp
Cal_lin_maxwelldamp
Cal_nonlin_maxwel ldamp
Cal_force_maxwel Idamp(

(Set_model_data)

(Cal_stiff_linear)

(Cal_damp_l1inear)

(Add_damp3_1d_ex)
) (Add_fdd_Id)
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Cal_forcef_maxwel ldamp (Add_fdd_Id_ex)
Stress_maxwel ldamp (Cal_stress)
Check_Maxwell_stress (submain_dynamic_a)
Check_maxwel Idamp (Check_Maxwell_stress)
cal_maxwelldamp (Check_maxwel Idamp)

5.11.2

Maxwell

Set_initial_data() submain_dynamic_a()

call Set_initial_data(Element,Member,Parameter_C,Newmark P,
* E_model6_real ,Model_type)

Maxwel 1

® SUBROUTINE /Set_initial _data

- ( )

OO OO0

subroutine Set_initial_data()

do i=1,n_member

iet = Member(i).element_type
goto(11,12,13,14,15,16,17,18,19,20), iet

16 continue
c Model_No.6 3 Maxwell
call Initset_maxwelldamp(Element(ie),Newmark_P,
* E_model6_real (ien),Model_type.n_m_filter)

end do
return
end

Maxwell

Maxwell
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e Maxwell model

integer
integer
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
integer
integer

No.6 Maxwell

structure / element_s6/

element_type
n_element
damp_type
AK

co

C1

C2

FO

Udmax

FOx

Dml

Dm2
nm_damp
nm_type

end structure
record /element_s6/ Element
end structure

(©)

@

maxwel

No.6 Maxwell

real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8

O O O O O O O O O OO OO 0O 0O 0O 0O O0OO0OO0OO0OO0OIO0OO0OO0OO0O O0OO0OO-0n OO0 IO0O 0O IO0OO0OO0OO00OO0OOO00OO0OO00OO0OOO00OO0OO:0O0OO0OO0OO0OO0OO0OOo0OOo0nN
0

structure / e_model6_real_s/

alph_0
gumma_0
alph_do
alph_1
gumma_1
alph_d1
alph_2
gumma_2
alph_d2
alph_3
gumma_3
alph_d3
00
alph
gumma
f01

f0

alfd

cX

fn

ul

u2

a0
AV4L)
o_do
al
vyl
o_dl
a2
\V¢
o_d2
o &
VY3
o_d3
0

fo*
0
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c real*8 uld !
c real*8 uudd !
c real*8 uud !
c real*8 uudx ! At
c integer jact I 0: 1
c integer istat !
c real*8 cx_lag 'A
c integer max_istat_lag !
c integer istat_lag !
c real*8  work(41) !
c end structure
c record / e_model6_real_s / E_model6_real
c ALLOCATABLE :: E_modell_real (:)
c ALLOCATE (E_modell_real (n_e_modell))
c
C
C ®  SUBROUTINE /Initset_maxwelldamp
C
C ® Maxwell model
C
subroutine Initset_maxwelldamp(Element,Newmark P,
* E model6_real,m_filter)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s / Newmark_P
record / element_s6 / Element
record / e_model6_real_s / E_model6_real
dt=Newmark_P.dt L
b = 2.*Element.CO + Element.AK*dt
E _model6_real.alph_0 = Element.CO*Element.AK*dt/b a0

E_model6_real.gumma_0 = (2.*Element.CO-Element.AK*dt)/b 1y0
E_model6_real.alph_d0 = 0.0
b = 2.*Element.C1 + Element.AK*dt

E _model6_real.alph_1 = Element.C1*Element.AK*dt/b Tal
E _model6_real.gumma_1 = (2.*Element.C1l-Element.AK*dt)/b Iyl
E _model6_real.alph_d1 = Element.AK*dt/b Ta®l
b = 2.*Element.C2 + Element.AK*dt

E _model6_real.alph_2 = Element.C2*Element.AK*dt/b a2

E _model6_real.gumma_2 = (2.*Element.C2-Element.AK*dt)/b 1y2
E_model6_real.alph_d2 = 0.0
E _model6_real .f00 = Element.FO*(1.-Element.C1/Element.C0) !0

if(Element.Time_lag.ne.0.) then 12
E_model6_real .max_istat_lag=Element.Time_lag/dt
if(E_model6_real .max_istat_lag.eq.0) then 13
E_model6_real.cx_lag=0.
else 14

E_model6_real.cx_lag =

* (Element.CO-Element.C2)/E_model6_real .max_istat_lag
endif

else 15
E_model6_real .max_istat_lag=0
E_model6_real.cx_lag=0.

endif

E _model6_real.jact = Element.damp_type +0.5 16
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E model6_real.istat = 0

E _model6_real.gumma = E_model6_real .gumma_0
E model6_real.alph = E_model6_real.alph_0

E model6_real.fO1 = 0.

E _model6_real.f0 = 0.
E model6_real.alfd = 0.
E model6_real.cx = Element.CO
write(76,"(a/a)") " Maxwell member ", 17
*" c alph gumma alph_d f0 foo"
write(76,"(a,10f10.3)") " c0",Element.CO,E_model6_real.alph_0O,
*  E_model6_real .gumma_0,E_model6_real .alph_d0
write(76,"(a,10f10.3)") " cl",Element.C1,E_model6_real.alph_1,
*  E_model6_real .gumma_1,E_model6_real.alph_d1,Element.FO,
*  E_model6_real .00
write(76,"(a,10f10.3)") " c2",Element.C2,E_model6_real.alph_2,
*  E_model6_real .gumma_2,E_model6_real .alph_d2
write(76,"(a,i4,10e12.4)") " lag",E_model6_real .max_istat_lag,
* Element.Time_lag,E_model6_real.cx_lag,dt
E_model6_real .fn=0. 18
E_model6_real .u2=0. !
E_model6_real .ul=0. !
E_model6_real .uld=0. !
E_model6_real .uud=0. !
E_model6_real .uudx=0.
if(m_filter .eq.1 .and. Element.Filter .ne. 0. ) then 19
icon=1
call T1IRDC(ICON,uudd,E_model6_real .uud,E_model6_real .WORK(1))
endif
E_model6_real .uudd =0.
return
end
1 Maxwell
(5.32)
2
E_model6_real .max_istat_lag
®)
A
©))
E _model6_real.cx_lag @)
6
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7 Maxwell
8
9
1IRDC()
5.11.3

C
C ®  SUBROUTINE /Cal_stiff_linear
C
C e (ok)
C

subroutine Cal_stiff_linear()

do i=1,n_member

iet = Member(i).element_type
goto(11,12,13,14,15,16,17,18,19,20), iet
16 continue

c Model_No.6 3 Maxwell

call Cal_link_maxwelldamp(ak_linear(1,1,i))

goto 100

enddo

Cal_link_maxwelldamp()
av

®  SUBROUTINE /Cal_link_maxwel Idamp

e Maxwell model

OO OO0

subroutine Cal_link_maxwelldamp(Av)
implicit real*8(A-H,0-2)

include "submain.h"

dimension av(12,12)
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do i=1,12
do j=1,12
av(j,i)=0.0
enddo

enddo
return

end

SPACE Maxwell
Maxwel 1

®  SUBROUTINE /Cal_damp_linear

- (0k)

OO OO0

subroutine Cal_damp_linear()
do i=1,n_member
iet = Member(i).element_type

if( Element(ie).nm_damp .ne. 0) then
goto(11,12,13,14,15,16,17,18,19,20), iet

c Model_No.6 3 Maxwell
ienn=Member (i) .nm_damp
ii=Element(ie).nm_type ' maxwell X
call Cal_lin_maxwel ldamp(E_model6_real (ien),
* ac_linear(1,1,ienn),ii)
goto 100

100 continue
endif
end do
return
end

®  SUBROUTINE /Cal_lin_maxwelldamp

e Maxwell model

OO OO0

subroutine Cal_lin_maxwelldamp(E_model6_real ,Av,ii)
implicit real*8(A-H,0-2)
include "submain.h"
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record / e_model6_real_s / E_model6_real
dimension av(12,12)

if(ii.le.0.and.ii.gt.3) return L
do i=1,12 12
do j=1,12
av(j,i)=0.0
enddo
enddo
av(ii,ii)= E_model6_real .alph_0 13
av(ii,ii+6)= -E_model6_real.alph_0
av(ii+6,ii)= -E_model6_real.alph_0
av(ii+6,ii+6)= E_model6_real.alph_0
return
end
1 i 1
2.
3. E_model6_real.alph_0 a,
5.11.4
Maxwel

Cal_nonlin_maxwel ldamp()

Add_damp3_Id_ex () Build_sky_c_ex()
Build_sky c_ex()

e  SUBROUTINE /Build_sky c_ex

- (0k)

OO OO0

subroutine Build_sky c_ex(gskym,Member,Element,n_member,rot_memb,
* ac_member ,Newmark P, max_h_sky,E_model6_real)
implicit real*8(A-H,0-2)

include "submain.h"

dimension ac_member(12,12,*),gskym(*)

dimension max_h_sky(0:*),ac_nonlinear(12,12),bk(12,12)

dimension rot_memb(3,3,2,%*)

record / newmark_s / Newmark P

record / member_s / Member
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record / element_s / Element

record /E_model6_real_s / E_model6_real
dimension Member(*),Element(*)
dimension E_model6_real (*)

c
c n_istep sinteger
c Me ber :structure
c n_member sinteger
c Ac_member(12,12,nc_member) :real*8
c Newmark_P : structure
c max_h_sky(n_unknown+1) : integer
C
par=Newmark_P.ddt
do i=1,n_member
i j=Member (i) .nm_damp
if(ij.ne.0) then 11
if(Member(i).element_type.eq.6) then 12
c Model_No.6 3 Maxwell
ien= Member(i).n_model_type
ie = Member(i).nm_element
ii=Element(ie).nm_type
call Cal_nonlin_maxwelldamp(E_model6_real (ien), 13
* bk,ii)
call Rotate K(bk,rot_memb(1,1,1,i), 14
* rot_memb(1,1,2,i),ac_nonlinear)
call Build_ak(gskym, 15
Member(i).irest(l), max_h_sky,
* par,ac_nonlinear )
else 16
c
call Build_ak(gskym,
Member(i).irest(l), max_h_sky,
* par,ac_member(1,1,ij) )
endif
end if
end do
return
end
1
2 Maxwell
6.
3 bk Cal_nonlin_maxwel Idamp()
4 bk
ac_nonlinear
5 ac_nonlinear Build_ak()
gskym

Manual of Dynamic Analysis System SPACE



5-128

6 Maxwel l ac_member
Build_ak() gskym

Add_damp3_Id_ex()

C
C @  SUBROUTINE /Add_damp3_ld_ex
C
C e (0k)
C
subroutine Add_damp3_Id_ex(nx, 1d_point,Member,n_member,ac_member,
* a_vector,Element,rot_memb,E _model6_real ,Newmark _P,n_damp)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s /Newmark_P
record / member_s /Member
record / element_s / Element
record /E_model6_real_s / E_model6_real
dimension Member(*),Element(*)
real*8 Id_point(*),ac_nonlinear(12,12),bk(12,12)
dimension rot_memb(3,3,2,*),ac_member(12,12,%*)
dimension u(12)
dimension a_vector(*)
dimension E_model6_real (*)
c
c nx zinteger
c Id_point(*) ‘real*8
c Point :structure
c n_point zinteger
c a_vector ‘real*8 a
c ac_point(2,n_point) ‘real*8
c Newmark_P :structure
c Parameter_C :structure
c n_damp zinteger
c
if(n_damp.eq.0) return
c

do i=1,n_member
ij = Member(i).nm_damp

if(ij .ne. 0) then L
do j=1,12
irest = Member(i).irest(j) 12

if(irest.gt.0) then
u(j)= a_vector(irest)
else

u(3)=0.0

endif
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end do
Model No.6 3 Maxwell

if(Member(i).element_type.eq.6) then 13
ien= Member(i).n_model_type

ie = Member(i).nm_element

ii=Element(ie).nm_type

call Cal_nonlin_maxwelldamp(E_model6_real (ien), 14
* bk,ii)

call Rotate_K(bk,rot_memb(1,1,1,i), 15
* rot_memb(1,1,2,i),ac_nonlinear)

else 16
do j=1,12

do k=1,12

ac_nonlinear(j,k)=ac_member(j,k,ij)

enddo

enddo

endif

do j=1,12

irest=Member(i).irest(j) 17
if(irest.gt.0) then

sum=0.

do k=1,12

sum=sum+ac_nonlinear(j,k)*u(k) 18
enddo

Id_point(irest)=Ild_point(irest) — sum 19
endif

end do

endif

enddo

return

end

GB.7) ({a u

{a} ={Vn} +AtA-5){¥n}
Maxwell
bk Cal_nonlin_maxwel ldamp()
bk
ac_nonlinear
Maxwel | ac_member

ac_nonlinear
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7
8 {a}
u
9 Id_point
C
C ®  SUBROUTINE /Cal_nonlin_maxwelldamp
C
C ® Maxwell model
C
subroutine Cal_nonlin_maxwel ldamp(E_model6_real ,Av,ii)
implicit real*8(A-H,0-2)
include "submain.h"
record / e_model6_real_s / E_model6_real
dimension av(12,12)
if(ii.le.0.and.ii.gt.3) return L
do i=1,12 12
do j=1,12
av(j,i)=0.0
enddo
enddo
av(ii,ii)= E_model6_real.alph 13
av(ii,ii+6)= -E_model6_real.alph
av(ii+6,ii)= -E_model6_real.alph
av(ii+6,ii+6)= E_model6_real.alph
return
end
1 i 1
2
3 E_model6_real .alph a
o Maxwell
5.11.5 (fd)

Maxwell

o) o)
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submain_dynamic_a()

c Maxwel | (ok)
call Add_fdd_Id(ld_point,E_model6_real ,Element,
* Member,n_member,est_vel _point,rot_memb)
c Maxwel | fd (ok)
call Add_fdd_Id_ex(ld_point,E_model6_real,Element,
* Member,n_member,est_vel _point,rot_memb)

Add_fdd_1dQ)

e  SUBROUTINE /Add_fdd_Id

e Maxwell (k)

OO OO0

subroutine Add_fdd_Id()

do i=1,n_member

iet = Member(i).element_type

ie = Member(i).nm_element

if( Element(ie).nm_damp .ne. 0) then LI
do j=1,12

irest = Member(i).irest(j)

if(irest.ne.0) then

ud(j)=est_vel _point(irest) 12
else

ud(j)=0.

endif

enddo

call RotatelL_v(1,ud,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp) 13

goto(11,12,13,14,15,16,17,18,19,20), iet 14

16 continue

c Model_No.6 3 Maxwell
ii=Element(ie).nm_type
call Cal_force_maxwel ldamp(vpp,E_model6_real(ien),av,ii,i) 15
goto 100

100 continue

call RotatelL_v(2,av,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp) 16
do j=1,12

irest = Member(i).irest(j)

if(irest.ne.0) then

Id_point_repeat(irest)=1d_point_repeat(irest) - vpp(j) 17
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end if
end do
endif
end do
return
end
1
2
3
4
5  Maxwell {Ta}  Cal_force_maxwelldamp()
6 Maxwell {Ta]
7 Id_point_repeat
Cal_force_maxwelldamp()
C
C ®  SUBROUTINE /Cal_force_maxwel ldamp
C
C e Maxwell model
C

subroutine Cal_force_maxwelldamp(ud,E_model6_real ,Av,ii,im)
implicit real*8(A-H,0-2)

include "submain.h"

record / e_model6_real_s / E_model6_real

dimension av(12),ud(12)

if(ii.le.0.and.ii.gt.3) return L
do j=1,12 12
av(j)=0.0

enddo

udnl=ud(ii+6)-ud(ii) ! 13
udn =E_model6_real .uudd ! 14
fd=(E_model6_real.alph - E_model6_real.alph_0)*udnl + 15

E_model6_real .gumma*E_model6_real .fn +
*  E_model6_real.alph*udn +
*  2.*E_model6_real .alfd*E_model6_real .f0

av(ii)= -fd 16
av(ii+6)= fd

return

end
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E_model6_real.alph
E_model6_real.alph_0

Add_fdd_1d_ex()

®  SUBROUTINE /Add_fdd_Id_ex

e Maxwell (k)

OO OO0

subroutine Add_fdd_Id_ex(ld_point_repeat,E_model6_real ,Element,
* Member,n_member,est_vel _point,rot_memb)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s / Member

record / e_model6_real_s / E_model6_real

record /element_s / Element

dimension Member(*),E_model6_real (*),Element(*)
real*8 1d_point_repeat(*),est_vel_point(*)
dimension rot_memb(3,3,2,%*)

dimension av(12),ud(12),vpp(12)

Id_point_repeat(*) : real*8
Me ber :structure
n_member zinteger
est_vel_point ‘real*8

O O 0O 0O 00

do i=1,n_member

mem = i

iet = Member(i).element_type
ie = Member(i).nm_element

if( Element(ie).nm_damp .ne. 0) then
ien= Member(i).n_model_type

do j=1,12

irest = Member(i).irest(j)
if(irest.ne.0) then
ud(j)=est_vel_point(irest)
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else

ud(j)=0.

endif

enddo

call RotateL_v(1,ud,rot _memb(1,1,1,i),rot_memb(1,1,2,1),vpp)
goto(11,12,13,14,15,16,17,18,19,20), iet

16 continue
c Model_No.6 3 Maxwell
ii=Element(ie).nm_type
call Cal_forcef_maxwelldamp(E_model6_real(ien),av,ii)
goto 100

100 continue

call RotatelL_v(2,av,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp)
do j=1,12

irest = Member(i).irest(j)

if(irest.ne.0) then
Id_point_repeat(irest)=1d_point_repeat(irest) - vpp(j)
end if

end do

endif

end do

return

end

Add_fdd_l1d()
Cal_forcef_maxwelldamp()

®  SUBROUTINE /Cal_forcef_maxwelldamp

e Maxwell model

OO OO0

subroutine Cal_forcef_maxwel ldamp(E_model6_real ,Av,ii)
implicit real*8(A-H,0-2)

include "submain.h"

record / e_model6_real_s / E_model6_real

dimension av(12)

if(ii.le.0.and.ii.gt.3) return L
do j=1,12 12
av(j)=0.0

enddo

udn =E_model6_real .uudd ! 13
fd= 14

*  E_model6_real .gumma*E_model6_real.fn +
E _model6_real .alph*udn +
*  2.*E_model6_real .alfd*E_model6_real .f0
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av(ii)= -fd 15
av(ii+6)=  fd
return
end
1 i 1
2 av
3. E model6_real .uudd
4. fq
{fa) fy

5.11.6 Maxwell
Maxwell submain_dynamic_a()
Cal_stress()

C
C ®  SUBROUTINE /Cal_stress
C
C L (ok)
C
subroutine Cal_stress()
C
do i=1,n_member
C
do j=1,12
ires=Member(i).irest(j)
if(ires.gt.0) then
vp(J)=past_disp_point(ires)
v(j)=est_ddisp_point(ires)
else
v(j)=0.
vp(3)=0.
endif
enddo
c
call RotatelL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,1),w)
call RotatelL_v(1,vp,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp)
c

mem = i

iet = Member(i).element_type

iett=(iet-1)/10

goto(11,12,13,14,15,16,17,18,19,20), iet
11 continue
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16 continue
c Model _No.6 3 Maxwell (ok)

do j=1,12

ires=Member(i).irest(j)

if(ires.gt.0) then

v(j)=past_vel_point(ires)

else

v(j)=0.

endif

enddo

call RotatelL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,1),w)
ii=Element(ie).nm_type

call Stress_maxwelldamp(vpp,vv,E_model6_real(ien),
* Element(ie), ii,Member(i),Model_type.n_m_filter)
goto 100

100 continue
end do
return
end

Maxwell

®  SUBROUTINE /Stress_maxwelldamp

e Maxwell model

OO OO0

subroutine Stress_maxwel ldamp(u,ud,E_model6_real,
* Element, ii,Member,m_filter)
implicit real*8(A-H,0-2)

include "submain.h"

record / e_model6_real_s / E_model6_real

record / element_s6 / Element

record / Member_s / Member

dimension u(12),ud(12)

if(ii.le.0.and.ii.gt.3) return

udnl=ud(ii+6)-ud(ii) !

un =u(ii+6) - u(ii) !

fn = E_model6_real .fn !

fnl = E_model6_real .gumma*fn + E_model6_real .alph*udnl +

E _model6_real .alph*E_model6_real .uudd +

*  2.*E_model6_real .alfd*E_model6_real .f0

E_model6_real . fn=fnl ! 16
E _model6_real .u2=fnl/Element.AK !

E _model6_real.ul=un - E_model6_real.u2 !

E_model6_real .uld=(fnl-E_model6_real .f0)/E_model6_real.cx !

a9 b~ WwN
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C
if(E_model6_real.istat.eq.l.or.E_model6_real.istat.eq.2) then 17
if(abs(fnl).It_Element.FO)then
E_model6_real .uld=(fnl)/Element.CO !
endif
endif
C
c
C
E_model6_real .uudd= udnl 18
E_model6_real .f01=E_model6_real .f0
Member.stress(ii)=fnl !
E_model6_real .uudx=E_model6_real .uud
C
c
C
if(m_filter .eq.1 .and. Element.Filter .ne. 0. ) then 19
uudx=ud(ii+6)-ud(ii)
icon=2
call 1IRDC(ICON,uudx,E_model6_real .uud,E_model6_real .WORK(1))
else
E_model6_real .uud=Cud(ii+6)-ud(ii) ) !
endif
return
end
1 i 1
2. Maxwell
3.
4. fn
5. (5.42) fnl
6. fnl
7. E model6_real.istat
8.
9.
11IRDCQ)

Manual of Dynamic Analysis System SPACE



5-138
5.11.7 Maxwell

SPACE Maxwell

Ceck_Maxwell_stress()

submain_dynamic_a()

c Maxwel | (ok)
call Check_Maxwell_stress(Member,n_member,
* Element,E_model6_real ,Newmark_P)

Maxwell

®  SUBROUTINE /Check Maxwell_stress

e Maxwell model

OO OO0

subroutine Check Maxwell_stress(Member,n_member,
* Element,E_model6_real ,Newmark_P)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s / Member

record / element_s / Element

record / E_model6_real_s / E_model6_real

record / newmark_s / Newmark_P

dimension Member(*),Element(*),E_model6_real (*)

do i=1,n_member

iet Member (i) .element_type
ie Member (i) .nm_element
ien = Member(i).n_model_type
if(iet.eq.6)then
c Model_No.6 3 Maxwell (ok)
call Check maxwelldamp(E_model6_real (ien),Element(ie),Newmark_P)
endif
end do
return
end

Check_maxwel ldamp()

®  SUBROUTINE /Check_maxwel ldamp

e Maxwell model

OO OO0

subroutine Check maxwel ldamp(E_model6_real ,Element,Newmark_P)
implicit real*8(A-H,0-2)
include "submain.h"

Manual of Dynamic Analysis System SPACE



5-139

record / e_model6_real_s / E_model6_real

record / element_s6 / Element

record / newmark_s / Newmark_P

udmax = Element.udmax

istat = E_model6_real.istat L
udl= E_model6_real .uld

ichange =0 12
if(E_model6_real .jact .eq. 1) goto 9900 ! 13

(9]

goto (101,102,103), istat+1 14
101 continue
if(udl .ge.udmax ) then 15
ichange = 1
istat = 1
elseif(udl .le. -udmax) then 16
ichange = 1
istat = 2
endif
goto 9800
102 continue
if(udl .ge.udmax )goto 9800 17
ichange = 1
istat = 0
goto 9800
103 continue
if(udl .le. -udmax) goto 9800 18
ichange = 1
istat = 0
goto 9800

(9]

9900 continue 19
uud=E_model6_real .uud*E_model6_real .uudx
fOx=Element.fOx
fnl=E_model6_real.fn
goto(201,202,203,204,205,206,207,208,209), istat+1
201 continue

(9]

9800 continue
if(ichange .eq. 0) return 110
E _model6_real.istat= istat
goto (10,11,12,13,14,15,16,17,18), istat+1
10 continue
E_model6_real .alph=E_model6_real .alph_0 111
E_model6_real .gumma=E_model6_real .gumma_0
E_model6_real . f01=E_model6_real .0
E_model6_real .f0=0.
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11

12

13

E _model6_real

E model6_real.

return
continue

E _model6_real
E _model6_real
E _model6_real
E_model6_real
E_model6_real
E_model6_real
return
continue
E_model6_real
E_model6_real
E_model6_real
E_model6_real
E_model6_real
E_model6_real
return
continue

return
end

.alfd=0.
cx=Element.CO

.alph=E_model6_real.alph_1
.gumma=E_model6_real .gumma_1
.f01=0.
.T0=E_model6_real .00
.alfd=E_model6_real.alph_dl
.cx=Element.C1

.alph=E_model6_real.alph_1
.gumma=E_model6_real .gumma_1
.f01=0.

.f0= -E_model6_real .00
.alfd=E_model6_real.alph_dl
.cx=Element.C1

E model6_real.istat

ichange

E_model6_real.jact

9900
istat 3 3
istat O
udmax
2 2
udmax
2 ichange istat

E_model6_real . jact

udmax
1

112

113

114
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6 udmax 2
ichange=1 istat=2
7 udmax
ichange=1 istat=0
8 2 udmax
ichange=1 istat=0

10
11
12
13
14

SPACE

SPACE 9
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