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5.9
5.9.1
2
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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)

Manual of Dynamic Analysis System SPACE



5-52

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

Manual of Dynamic Analysis System SPACE



5-64

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

Manual of Dynamic Analysis System SPACE



5-71

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
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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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