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5.10
5.10.1
[Ki]=[K]+[Ke]+[Ke] e (5.16)
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a =Ky fpy; ﬂ:kﬁyfmy; 7 =Koz finz
0=k f2 +Kpy 12, + ko, T2 } """ (5.20)
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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
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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,
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* 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

Manual of Dynamic Analysis System

SPACE



5-100

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)
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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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