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SPACE
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100
50
MS

9.4.2

1 SPACE
set_modelll dat()

New_submain.h

S_comp_model_s

e S _comp_model_s

O 0O OO0
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structure / S_comp_model s /

integer n_div_element !
integer i_set ok !
integer n_out_stress !
integer nm_out_stress_x !
integer n_if !
integer n_iubw !
integer n_type_element(50) ! (1: 3:MS 4:
integer nm_out_stress(100) !
integer nm_type_element(100) !
integer irest_Point(6,101) !
real*8 alength(100) !
integer n_out_stress_x(5) !
end structure
c record / S_comp_model_s / S_comp_model
1.
2.
3
4. 1
5. (n_div) )
6. (1 - n_div) x n_div
7. 1 - n_div ( 1 ]
8. 1- n_divl Lo
9. 1- 6) x 2: ]
10. 1 - n_out_stress 3:
11. (1-5) 4
5: ]
0:
11
1
1,51
11 0
51,4 1
2,1,1,2 0
0.03,0.47,0.47,0.03 10
-1,-2,-3,-4,-5,-6
1,1,1,1,1,1
1,1,1,1,1,1
1,1,1,1,1,1
-7,-8,-9,-10,-11,-12
1, 0,0, 2
2,1,6,0,0,0
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OO OO0

O OO0 OO 0O 0O 0O 0O 0600

(9]

Get_S_comp_model ()

®  SUBROUTINE /Get_S_comp_model

subroutine Get_S _comp_model (nx, nx_file,S_comp_model,Model_type ,ieerx)

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

include "submain.h"

include "New_submain.h"

record / n_model_s / Model_type

record / S_comp_model_s / S_comp_model
dimension S_comp_model (*)

character aa*1

nx i1 2:
nx_File - 50

(n_div)

1 - ndiv ( 1
1 - n_div+l
. 1- 6) x
10. 1 - n_out_stress
11. (1-5)

4
5.
6. (1 - n_div) x
7
8
9

S_comp_model

ierrx=0
if(nx.eq.1l) then

nfix=5

nfi=65

call infile(nfi,nfix,ierr)
if(ierr.eq.0) then
read(nfix,*) ii

do i=1,ii
read(nfix,"(a)") aa
enddo

read(nfix,*) nn,nx_File
nx_File=nx_file-50
close(nfix)

else

ierr=1
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endif
return

(9]

else
nfix=5
nfi=65
call infile(nfi,nfix,ierr)
read(nfix,*) ii
do i=1,ii
read(nfix,"(a)") aa
enddo
read(nfix,*) nn, nx_file
nx_File=nx_file-50
do ij=1, nn
read(nfix,"(a)") aa
read(nfix,*) number, n_div
i= number -50 ! 50
S_comp_model (i).n_div_element = n_div
read(nfix,*) (S_comp_model(i).nm_type_element(j),j=1,n_div)
read(nfix,*) (S_comp_model(i).alength(j),j=1,n_div)
do j=1,n_div+l
read(nfix,*) (S_comp_model(i).irest_Point(k,j),k=1,6)
enddo
read(nfix,*) (S_comp_model(i). nm_out_stress(j),j=1, n_div)
n_out_stress=0
do j=1,n_div
if(n_out_stress.lt.S_comp_model (i).nm_out_stress(j))
+ n_out_stress=S_comp_model (i).nm_out_stress(j)
enddo
S_comp_model (1) .n_out_stress=n_out_stress
read(nfix,*) n_out_stress,
* (S_comp_model (i).n_out_stress_x(j),j=1, 5)
S_comp_model (1) .n_out_stress=n_out_stress

Model_type.no_e_model(number) = number !
Model_type.n_div_model (number) n_div !
Model_type.n_e_model (number) 0 !
1
1

Model_type.n_m model (number)

0
Model_type.n_damp(number) 0

(9]

S_comp_model (i).i_set_ok=0

do k=1,50

S_comp_model (1) .n_type_element(k)=0

enddo

do k=1,n_div

j= S_comp_model (i).nm_type_element(k)
S_comp_model (1) .n_type_element(j)= S_comp_model(i).n_type_element(j)+1
enddo

enddo

close(nfix)
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endif
return
end

Get_S_comp_model () submain_dynamic_a()

parameter_s

n_S_comp_model -
S_comp_model_s
nE_New Element -
Parameter_C.n_Scomp_model E_Fiber_work_s
nM_New_Element -
parameter_s M_ Fiber_work_ s

Get_parameters()

65 n_model_s
SPACE
n_e_New_fiber -
parameter_s 3 E_nodelx_s
New fib N
n_S_comp_model nE_New_Element nM_New Element n_m_New_trber
M_ modelx_s

n_S_comp_model

nE_New Element nM_New Element

® parameter_s

O O OO0

structure / parameter_s/
integer n_unknown
integer n_point
integer n_element

integer n_element_dll DLL
integer n_member

integer n_rot_axis

integer n_boundary_p

integer nc_member

integer n_member_dll DLL

integer n_S_comp_model

1
1
1
1
1
1
integer n_local_coord !
1
1
1
1
integer nE_New_Element !
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integer nM_New_Element
integer n_free
integer n_dim
integer n_skyline
integer n_sky ave
end structure

c record /parameter_s/ Parameter_C

n_model_s

n_e New fiber n_m New fiber

(

)

C

C ® n_model_s

C

c

c
structure / n_model_s/
integer n_e_models !
integer no_e_model (100) !
integer n_div_model (100) !
integer n_e_model (100) !
integer n_m_model (100) !
integer n_damp(100) !
integer n_m_damp !
integer nm_div_fmodel !
integer nm_div_felement !
integer n_m_bilinear !
integer n_m_trilinear !
integer n_m_Concrete !
integer n_m_analogy !
integer nm_div_msmodel I'ms
integer nm_div_mselement I'ms
integer n_m_ro_model ! RO
integer n_m_Ffilter I Maxwell
integer n_spring 1 MSS
integer n_e_New_fiber !
integer n_m_ New_fiber !
real*8 cosin(2,16) 1 MSS
end structure

c record / n_model_s / Model_type

submain_dynamic_a() Get_S_comp_model ()

2

E Fiber_work
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O 0O 0 00

ALLOCATE (Max_disp(Parameter_C.n_point))
ALLOCATE (Member(Parameter_C.n_member))
ALLOCATE (Max_stress(Parameter_C.n_member))
ALLOCATE (Element(Parameter_C.n_element))
ALLOCATE (Point(Parameter_C.n_point))

O O 0O 00

N= Parameter_C.n_S_comp_model !

if(N.ne.0) then

nx=1

call Get_S_comp_model (nx,nx_file,S_comp_model, Model_type ,ieerx)
if(ieerx.ne.0) then

write(76,*) * ", ieerx
return

else

N = Parameter_C.nE_New_Element 1

if(N.ne.0)then

ALLOCATE (E_Fiber_work(N)) ! -2
endif

N = nx_Ffile 1

if(N.ne.0)then

ALLOCATE (S_comp_model(N)) !

endif

nx=2

call Get_S_comp_model (nx,nx_file,S_comp_model, Model_type ,ieerx)
endif

endif

N=Parameter_C.n_point !

ALLOCATE (

*  fll_static_point(3,6,N),am_point(2,N),
fll_force_point(3,N)

* )

S_comp_model
set_modelx_dat()

S_comp_model
5.9.4 set_modelll_dat()
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®  SUBROUTINE /set_modelx_dat

- (0k)

OO OO0

subroutine set_modelx_dat(irest_Point,n_if,n_div,iubw,
* Element,Member,S_comp_model,
* n_type,alength,gxi,gxj)

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

include "submain.h"

include "New_submain.h"

record / element_s / Element

record / member_s / Member

record / S_comp_model_s / S_comp_model
dimension irest_Point(6,*),n_type(*),alength(*)
real*8 gxi,gxj !

c n_div= S_comp_model.n_div_element
do i=1,n_div
n_type(i)= S_comp_model.nm_type_element(i)
enddo
al=Member.alength - gxi - gxj !
do i=1,n_div
alength(i)=al* S_comp_model.alength(i)
enddo
nn=n_div+1
do i=1,nn
do j=1,6
irest_Point(j,i)= S_comp_model.irest_Point(j,i)
enddo
enddo

if(S_comp_model.i_set_ok.eq.0) then
n_if =0

do i=2,nn-1

do j=1,6

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

n_if = n_if +1

irest_Point(j,i)= n_if

else

irest_Point(j,i)= -irest_Point(j,i)
endif

enddo

enddo

do i=2,nn-1

do j=1,6
if(irest_Point(j,i).1t.-10) then
irest= -irest_Point(j,i)
ip=irest/10

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

enddo
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enddo
call set_iubw(irest_Point,n_div,iubw)
c
S_comp_model .i_set_ok=1
S_comp_model .n_if=n_if
S_comp_model .n_iubw=iubw
do i=1,nn
do j=1,6
S_comp_model . irest_Point(j,i)= irest_Point(j,i)
enddo
enddo
else
c 2

n_if= S_comp_model.n_if
iubw= S_comp_model .n_iubw
endif

return

end

9.4.3

SPACE

9-2
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11
Element s Member_s
9-1
Element_s Member_s
Element_s
integer n_element !
Member_s
integer n_model !
integer n_model_type !
imm= Element.n_element - E_modell11(imm)
ie = Member.nm_element - Element(ie)
immm= Member.n_model_type - M_model11(immm).d_ra_1

E_modelll s M_modelll s
E _modelll s
integer nm_section_1
integer n_section_1
integer nm_section_2
integer n_section 2
M_modelll_s
integer nm_section_1 !

N e
[ T
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integer n_section_1

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

Member_s Element_s
M modelll s E modelll s

® Model _No.51 E modelx_s

O 0O OO0

structure / E_modelx_s/
integer nm_section !
integer n_section !
end structure
record / E_modelx_s / E_modelx

® Model _No.51 M_modelx_s

O 0O OO OO0

structure / M_modelx_s/
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integer nm_section

1

real*8 d_aa !
real*8 d_ra 1 E*
real*8 d_ray I E*A*z
real*8 d_raz I E*A*y
real*8 d_raz2 I E*A*y*y
real*8 d_ray2 I E*A*z*z
real*8 d_rayz I E*A*z*y
real*8 d_gg I G*A
real*8 d_epsi_x !
real*8 d_epsi_y Iy
real*8 d_epsi_z L4
real*8 disp_p(12) !
end structure

c record / M_modelx_s / M_modelx

C

C ® Model _No.51 Mss M_model_mss_s

C

c

c
structure / M_model_mss_s/
integer nm_section !
real*8 d_aa !
real*8 d_ra I E*
real*8 d_ray I E*A*z
real*8 d_raz I E*A*y
real*8 d_raz2 I E*A*y*y
real*8 d_ray2 I E*A*z*z
real*8 d_rayz I E*A*z*y
real*8 d_gg I G*A
real*8 d_epsi_x !
real*8 d_epsi_y Iy
real*8 d_epsi_z L4
real*8 disp_p(12) !
end structure

c record / M_model_mss_s / M_model_mss

C

C ® Model _No.51 M_model_ang_s

C

c

c

structure / M_model_ang_s/
integer nm_section

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

fax

fay

faz

cn

c_my
c_mz

H
d_epsi_x
d_epsi_y
d_epsi_z
d_damy
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real*8 disp_p(12)
end structure
c record / M_model_ang_s

/ M_model_ang

Element s
2

Member_s

® Model _No.51 E_Fiber_Work

O 0O OO0

structure / E_Fiber_Work_s/
integer n_Fiber_section
integer nm_section
end structure

record / E_Fiber_Work_s

E_modelx_s

/ E_Fiber_Work

® Model_No.51 M_Fiber_Work

O 0O OO OO0

structure / M_Fiber_Work_s/
integer nm_section
real*8 an_wv
real*8 an_ww
real*8 an_stress
real*8 ff_ip(6)
end structure
c record / M_Fiber_Work_s

E_Fiber_Work_s(Q)

E modelx_s

M_Fiber_Work_s()

M_modelx_s

/ M_Fiber_Work
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9-2 51-70
Element_s Member_s
Element_s

integer n_element !
integer n_section(l) !

integer n_section(2) !
Member_s
integer n_model !
integer n_model_type !
imm = Element_n_section(l) -

e = Member.nm_element -
mmm = Member.n_model_type

E_Fiber_work(imm)
Element(ie)
M_Fiber_work(immm).d_ra

E_Fiber_work_s
E Fiber_work s
integer n_Fiber_section !
integer nm_section !
M_Fiber_work_s
integer nm_section !

nn
nnm

E Fiber_work.nm section -
M_Fiber_work.nm_section -

M_ Fiber_work_s

nm_type= E_modelx(nn).nm_section
nmx= M_modelx(nnm) .nm_section

51

E_modelx_s
E modelx_s
integer nm_section !
integer n_section !
M_modelx_s
integer nm_section !

nm_div = E modelx.n_section -
nn = E modelx.nm_section — 1
nnm = M _modelx.nm_section - 1

M_modelx_s

do i=1,nm_div
— nm_type=E_model_fiber(nn)._nm_type
- nmx=M_model_fiber(nnm).n_type

E_model_fiber_s
E model _fiber_s
integer nm_type !
M_model_ fiber_s
integer n_type !

M_model_fiber_s
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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

9-2
9-3
9-3

Element_s Parameter_C.n_element M_alloc(l)
E_Fiber_work_s Parameter_C.nE_New_Element M_alloc(l)
E _modelx_s Model_type.n_e_New_fiber M_alloc(2)
E _model_fiber_s | Model_type.nm_div_felement M_alloc(3)
Member_s Parameter_C.n_member M_alloc(l)
M_ Fiber_work_s | Parameter_C.nM_New_Element M_alloc(2)
M_modelx_s Model_type.n_m_ New_fiber M_alloc(2)
M_model_fiber_s | Model_type.nm_div_fmodel M_alloc(3)
Bilinear_work_s | Model_type.n_m_bilinear M_alloc(5)
Trilinear_work_s | Model_type.n_m_trilinear M_alloc(5)
Concrete_work_s | Model_type.n_m_Concrete M_alloc(5)
Element_s
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E_Fiber_work_s

E _modelx_s

E model_fiber_s

Member_s

M_ Fiber_work_ s

M_modelx_s

M_model_fiber_s

Bilinear_work_s

Trilinear_work_s

Concrete_work_s

9.4.4

Get_parameters()

51-70
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Get_parameters()

C

C ®  SUBROUTINE /Get_parameters

C

C L (ok)

C
subroutine Get_parameters(Parameter_C,ierr)
implicit real*8(A-H,0-2)
include "submain.h"
record / parameter_s / Parameter_C
character amoji*1
dimension n_section(100)

C

C

c

C
ierr=0
read(5,*,err=999) n
if(n.ne.0) then
do J=1,n
read(5,"(a)") amoji
end do
endif

C

c

C
read(5,*,err=999) node,nelem,memb,nrbound, locod,njiku
Parameter_C.n_point =node
Parameter_C.n_element =nelem
Parameter_C.n_member =memb
Parameter_C.n_boundary_p =nrbound
Parameter_C.n_local_coord=locod
Parameter_C.n_rot_axis =njiku
Parameter_C.n_free =6

c
write(76,"(//a2)") * Parameter_C*"
write(76,*) Parameter_C.n_point ,"=node*
write(76,*) Parameter_C.n_element ,"=nelem”
write(76,*) Parameter_C.n_member , "=memb*
write(76,*) Parameter_C.n_boundary_p ,"=nrbound*”
write(76,*) Parameter_C.n_local_coord, "=locod”
write(76,*) Parameter_C.n_rot_axis ,"=njiku”
write(76,*) Parameter_C.n_free ,"=6"

C

c

C

c
do i=1,node

read(5,*,err=9912,end=9918) ii,x,y,z,idm

Manual of Dynamic Analysis System SPACE



9-76

end do

if(locod.ne.0) then

do i=1,locod

read(5,*,err=9912,end=9918) j,tlx,tly,tlz
end do

end if

if(nrbound.ne.0) then

do i=1,nrbound

read(5,*,err=9912,end=9918) j,irl,ir2,ir3,ir4,ir5,ir6
end do

end if

Parameter_C.n_S_comp_model=0

Parameter_C.nE_New_Element =0

do i=1,nelem

read(5,*,err=9913,end=9918) m_type,e,qg,a,rix,riy,riz,asy,asz,
* aml,am2,anp,ampy,ampz,nm_type

mmx=(m_type-1)/10

if(nmx .eq. 5 .or. mmx .eq.
Parameter_C.n_S_comp_model=
read(5,*,err=9913,end=9918)
Parameter_C.nE_New_Element=
endif

6) then
Parameter_C.n_S_comp_model + 1
nxx, (n_section(j),j=1,nxx)
Parameter_C.nE_New_Element + nxx

11 15 21

if(m_type .eq. 1l.or.m_type
* .or.m_type .eq. 21) then
read(5,*,err=9913,end=9918)
endif

.eq. 15

rdl,rd2,sgl,sg2,j1,j2

if(m_type .eq. 12.or.m_type
read(5,*,err=9913,end=9918)
endif

2 22
.eq. 22) then
rdl,rd2,sgl,s92,j1,j2,j3

if(m_type .eq. 31) then
read(5,*,err=9913,end=9918)
endif

31
rdl,rd2,sgl,sg2,j1,j2

32

999

9912

if(m_type .eq. 32) then
read(5,*,err=9913,end=9918)
endif

end do

return

continue
write(76,"(@)")"

ierr=1

return

continue
write(76,"(@)")"

ierr=1

return

rdl,rd2,sgl,s92,j1,j2,j3

Manual of Dynamic Analysis System

SPACE



9-77

9913 continue
write(76,"(a)")"
ierr=1

9918 continue
end

S_comp_model
Parameter_C. n_S_comp_model E Fiber_work

Parameter C.nE_New Element

Get_parameters() Get_structure()

n_Fiber_section
Element(i).n_section(l)
Element(i).n_section(2)

® SUBROUTINE /Get_structure

OO OO0

subroutine Get_structure(Point,Member,Element,Parameter_C,
* Model_type, ierr,
* S_comp_model ,E_Fiber_work)

include "New_submain.h"
record / E_Fiber_work_s / E_Fiber_work
record / S_comp_model_s / S_comp_model

dimension n_section(100),E_Fiber_work(*),S_comp_model (*)

nnx=0
do i=1,nelem

read(5,*,err=9913,end=9918) m_type,e,qg,a,rix,riy,riz,asy,asz,
* aml,am2,anp,ampy,ampz,nm_type

mmx=(m_type-1)/10
if(nmx .eq. 5 .or. mmx .eq. 6) then
read(5,*,err=9913,end=9918) nxx, (n_section(j),j=1,nxx)

if(nxx.ne. S_comp_model(m_type-50).n_div_element)
* write(76,*) < <, m_type, nxx
do j=1,nxx
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E_Fiber_work(j+nnx).n_Fiber_section = n_section(j)

enddo
Element(i).n_section(1l) =nnx+1 !
Element(i).n_section(2) =nxx !
nnX = nnX + nxx
endif
c RO

if(m_type .eq. 2) then
if(nm_type.eq.RO_MODEL_NUMBER.or.

*  nm_type.eq.TRI_MODEL_NUMBER) then
Model_type.n_m_ro_model= Model _type.n_m ro_model + 1
Element(i).n_section(l) = Model_type.n_m_ro_model

endif

c

c
do i=1,Model_type.n_e models
Model_type.n_e_model (i)=0
Model_type.n_m model (i)=0
end do
Parameter_C.n_element_dl1=0

c

DO i=1,nelem
m_type = Element(i).element_type
do j=1,Model_type.n_e models
if(m_type .eq. Model_type.no_e _model(j)) then
Model_type.n_e_model (j) = Model_type.n_e_model (j)+1
Element(i).nm_damp = Model_type.n_damp(j)
Element(i).element_type = j !
goto 19
end if
end do
ierr=14
write(damp_out,"(a,i4,a)") " .,
* .
19 continue
c dll
if(m_type .gt.1000)
*  Parameter_C.n_element_dlIl = Parameter_C.n_element_dll+1
end do
if(ierr.ne.0) goto 9914

isum=0

do j=51,70

if(Model_type.n_e_model (j)-ne.0) then

do k=1, Model_type.n_div_model (j)
if(S_comp_model (j-50) .nm_type_element(k).ne.1) then !
isum=isum+ Model_type.n_e_model (j)

endif

enddo

endif

enddo

Model_type.n_e_New_fiber =isum 1 -1
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c

Parameter_C.nM_New_ Element = 0

do i=1,memb

read(5,*,err=9915,end=9918) ii,il,i2,ie,ian,ig,iso,iil,ii2,
* rigid_i,rigid_j,shear_i,shear_j

if(ie.le. nelem ) then

Member(ii).element_type = Element(ie).element_type
mmx=(Member (ii)-element_type -1)/10

if(nmx .eq. 5 .or. mmx .eq. 6) then

nxx= Element(ie).n_section(2) !
Parameter_C.nM_New_ Element = Parameter_C.nM_New_Element + nxx r -1
shear_i=0

shear_j=0

elseif(Member(ii).element_type eq. 50 ) then
Member(ii).nm_dll_element=1 I DLL
endif

write(damp_out, " (6i8,112,2i8,4f10.2)")
* ii,il,i2,ie,ian,ig,iso,iil,ii2,

rigid_i,rigid_j,shear_i,shear_j

else

write(damp_out,"(a,6i8)") " data err:",ii,il,i2,ie

endif

c

Parameter_C.n_member_dl1=0
DO 30 ii=1,memb
i = Member(ii).nm_element
if(i .le. nelem ) then
m_type = Element(i).element_type
do j=1,Model_type.n_e models
if(m_type .eq. j) then
Model_type.n_m model (j) = Model_type.n_m_model (j)+1
Member(ii).n_model= j
goto 29
end if
end do
ierr=16
write(76,"(a,i4,a)") " i,
* .
29 continue
if(m_type .gt.1000)
*  Parameter_C.n_member_dll = Parameter_C.n_member_dll+1
else
ierr = 16
write(76,"(a,i4,a)") " i,
* .
endif
30 continue

isum=0
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do j=51,70
if(Model_type.n_e_model (j)-ne.0) then
do k=1, Model_type.n_div_model (j)

if(S_comp_model (j-50) .nm_type_element(k).ne.1) then !
isum=isum+ Model_type.n_m model (j)
endif
enddo
endif
enddo
Model_type.n_m_New_fiber =isum 1 -1
c
do 32 i=1,Model_type.n_e_models
if(Model_type.no_e_model(i).ne.0) then
j=0
do ii=1,memb
if(i.eq.Member(ii).n_model) then
J=itl
Member(ii).n_model_type = j
endif
enddo
endif
32 continue
C 51-70
J=1
do ii=1,memb
if(Member(ii).n_model.ge.51 .and. Member(ii).n_model.le.70) then
Member(ii).n_model_type = j
j=j+Model_type.n_div_model (Member(ii).n_model)
endif
enddo
E_Fiber_work
Get_prarameters() Get_structur()
C
c
c
c
c
c Model_No.33
n= Model_type.n_e_model (19) !

if(n.ne.0) then
ALLOCATE (E_model33(n))
endif
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n= Model_type.n_m_model (19) !
if(n.ne.0) then
ALLOCATE ( M_model33(n))
endif

c Model _No.51-70
n= Model_type.n_e_New_fiber 1
if(n.ne.0) then
ALLOCATE (E_modelx(n))
Endif
n= Model_type.n_m_New_fiber 1
if(n.ne.0) then
ALLOCATE (M_modelx(n))
endif
n=Parameter_C.nM_New_Element 1
if(n.ne.0) then
ALLOCATE (M_Fiber_work(n))
endif

Fiber_input()

@  SUBROUTINE /Fiber_input

- (0k)

OO OO0

subroutine Fiber_input(it,ierr,n_member,n_element,Member,
* Element,Model_type,E_model_fiber,M_model_fiber,
* E_modelll,M_modell1l,E_model12,M modell2,
* E_model13,M_model13,E_model15,M modell15,
* E_model21,M_model21,E_model22,M model22,
* E_model31,M_model31,E_model32,M model32,E_model33,M_model33,
* M_Fiber_work, E_Fiber_work,E_modelx,M_modelx,Parameter_C)

include "New_submain.h"

record / parameter_s / Parameter_C

record / M_Fiber_work_s / M_Fiber_work

record / E_Fiber_work_s /7 E_Fiber_work

record / M_modelx_s / M_modellx

record / E_modelx_s / E_modelx

dimension M_Fiber_work(*),E_Fiber_work(*),M_modelx(*),E_modelx(*)

ierr=0
if(it.eq.0) then

read(5,*,err=999) nm !
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write(76,"(a,i4)") "

ii=0
nmmx=0
do i=1,nm
read(5,*,err=999) n_m,nmm, (ddm(j),j=1,20)
c
do i1=1,n_element
itype_m = Model_type.no_e_model (Element(il).element_type)
if(itype_m.eq.11) then
c
endif
c
if(itype_m.eq.12) then
endif
c
if(itype_m.eq.13) then
endif
c
if(itype_m.eq.15) then
endif
c
if(itype_m.eq.21) then
endif
c
if(itype_m.eq.22) then
endif
c
if(itype_m.eq.31) then
endif
c
if(itype_m.eq.32) then
endif
c
if(itype_m.eq.33) then
endif
c

nx_itype=(itype_m-1)/10

if(nx_itype.eq.5 .or. nx_itype.eq.6) then
nmx = Element(il).n_section(1)-1
nnx = Element(il).n_section(2)

do k=1,nnx

if(E_Fiber_work(nmx+k).n_Fiber_section.eq.n_m) then

nmmx = nmmx + 1

E_Fiber_work(nmx+k).nm_section = nmmx
E_modelx(nmmx).nm_section = ii+l

' x1

w N
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E_modelx(nmmx).n_section = nmm 1 -3
endif
enddo
endif
enddo

do j=1,nmm

i =i+ 1 r -1
read(5,*,err=999) n,nm_type,A,ry,rz,E 1,E 2,0 1,G,Ay,Az
if(nm_type.le.10) then
goto(901,902,903,904,905,906,907,908,909,910) ,nm_type

enddo
enddo

Model_type.nm_div_felement= ii
write(76,"(a,i5)") * i

=0

nmmx=0

do i=1,n_member

il = Member(i).nm_element

immm = Member(i).n_model_type !

itype_m = Model_type.no_e_model (Element(il).element_type)

if(itype_m.eq.11) then

endif

c
if(itype_m.eq.12) then
endif

c
if(itype_m.eq.13) then
endif

c
if(itype_m.eq.15) then
endif

c
if(itype_m.eq.21) then
endif

c
if(itype_m.eq.22) then
endif

c
if(itype_m.eq.31) then
endif

c

if(itype_m.eq.32) then
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endif

if(itype_m.eq.33) then

endif
c 51-70
nx_itype=(itype_m-1)/10
nnx = Element(il).n_section(2)
nmx = Element(il).n_section(1) -1
nnmx = Member(i).n_model_type -1
do k=1,nnx 14
if(E_Fiber_work(nmx+k).n_Fiber_section.ne.0) then
nmmx=nmmx+1
nmmxx=E_Fiber_work(nmx+k) .nm_section
M_Fiber_work(nnmx+k) .nm_section = nmmx 1 -3
M_modelx(nmmx) .nm_section = jj+1 1 -3
jJ = JJ t E_modelx(nmmxx).n_section 1 -1
endif
enddo
endif

enddo
Model_type.nm_div_fmodel = jj !

(@]

else

read(5,*,err=999) nm

write(76,"(a,i4)") " Number of sections:",nm

ii =0

do i=1,nm

read(5,*,err=999) n_m,nmm, (ddm(j),j=1,20)

do j=1,nmm

read(5,*,err=999) n,nm_type,A,ry,rz,E 1,E 2,0 1,G,Ay,Az !

(E_model_fiber(ii-nmm+1),nmm)
enddo

n_m_bilinear
n_m_trilinear
n_m_concrete
n_m_analogy

do i=1,n_member
ie = Member(i).nm_element
imm = Element(ie).n_element
im Member(i).n_model_type

In o n
o O O o

itype_m = Model_type.no_e_model (Element(ie).element_type)
if(itype_m.eq.11) then

endif

if(itype_m.eq.12) then
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endif
C
if(itype_m.eq.13) then
endif
C
if(itype_m.eq.15) then
endif
c
if(itype_m.eq.21) then
endif
C
if(itype_m.eq.22) then
endif
c
if(itype_m.eq.31) then
endif
C
if(itype_m.eq.32) then
endif
c
if(itype_m.eq.33) then
endif
c 51-70
nx_type_m= (itype_m-1)/10
if(nx_type_m.eq.5 .or. nx_type_m.eq.6) then 15

nmx = Element(ie).n_section(1)-1
nnmx = Member(i).n_model_type -1
nnx = Element(ie).n_section(2)
do k=1,nnx
if(E_Fiber_work(nmx+k).n_Fiber_section.ne.0) then
ii = E_modelx(inmm).n_section
imm = E_Fiber_work(nmx+k) .nm_section
inmm= M_Fiber_work(nnmx+k) .nm_section
nmm = E_modelx(imm).nm_section - 1
nnmm = M_modelx(inmm).nm_section - 1
do j=1,ii 16
nmm = nmm + 1
nnmm= nnmm + 1
if(E_model_fiber(nmm).nm_type.eq.1.or.
E_model_fiber(nmm).nm_type.eq.5.or.
E_model_fiber(nmm).nm_type.eq.7) then
n_m_bilinear = n_m_bilinear + 1 r -1
M_model_fiber(nnmm).n_type = n_m_bilinear
elseif(E_model_fiber(nmm).nm_type.eq.2.or.
* E_model_fiber(nmm).nm_type.eq.6.or.
E_model_fiber(nmm).nm_type.eq.8) then

*

Manual of Dynamic Analysis System SPACE



9-86

n_m_trilinear = n_m_trilinear + 1 1 -1
M_model_fiber(nnmm).n_type = n_m_trilinear
elseif(E_model_fiber(nmm).nm_type.eq.3.or.
* E_model_fiber(nmm) .nm_type.eq.4) then
n_m_concrete = n_m_concrete + 1 -1
M_model_fiber(nnmm).n_type = n_m_concrete
elseif(E_model_fiber(nmm).nm_type.eq.11.or.
* E_model_fiber(nmm).nm_type.eq.12.or.
* E_model_fiber(nmm) .nm_type.eq.13) then
n_m_analogy = n_m_analogy + 1
M_model_fiber(nnmm).n_type = n_m_analogy
endif
enddo
endif
enddo
endif

enddo
Model_type.n_m bilinear = n_m bilinear I x4
Model_type.n_m trilinear = n_m trilinear
Model_type.n_m concrete = n_m_concrete
Model_type.n_m_analogy = n_m_analogy
write(76,"(a,i8)") " NO.1:",n_m bilinear
write(76,"(a,i8)") " NO.2:",n_m_trilinear
write(76,"(a,i8)") " NO.3:",n_m_concrete
write(76,"(a,i8)") " :",n_m analogy
endif
return

999 continue
ierr=1
return
end

x1
x4

x1

Element
X2

x3
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Bilinear_work(:)
Trilinear_work(:)

Concrete_work(:)

x4
model_type.n_m_bilinear

1 51-70

E Fiber work
2
3
4
5 51-70

E Fiber work M Fiber work

6 n_m bilinear n_m trilinear

n_m_concrete n_m_analogy

9.4.5

Out_stress()
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C
C ®  SUBROUTINE /0ut_stress
C
C e (ok)
C
subroutine Out_stress(Member,Element,E_model6_real ,M_modelll,
M_model12,M_model13,M_model15,M model21,
M_model22,M_model31,M_model32,M_model33,
n_member,ifl,iflz,i_print,Out_section)
C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
dimension M_model (*)
data mxtype/1,1,1,1,1,1,1,1,1,1, 1,3,1,3,1,1,3,3,3,1,
3 1,1,1,1,1,1,1,1,2,2, 1,1,1,1,1,1,1,1,1,1,
5 1,1,1,1,1,1,1,1,1,1, 3,3,3,3,3,3,3,3,3,3,
7 3,3,3,3,3,3,3,3,3,3, 1,1,1,1,1,1,1,1,1,1,
9 1,1,1,1,1,1,1,1,1,2, 1,1,1,1,1,1,1,1,1,1/
data myytype/2,4,3,5/
c i_print sinteger 0:
C 5
if(i_print.ne.0) return
if(if1(5).ne.0) then
do i=1,n_member
if(Member(i).element_type.eq.6) then
c Maxwel l
elseif(Member(i).element_type.eq.2) then
c 3
elseif(Member(i).element_type.eq.3) then
c 3
elseif(Member(i).element_type.eq.4 ) then
c 3
elseif(Member(i).element_type.ge.5.and.
*  Member(i).element_type.le.10) then
c Model No.5-10
c Model No. 18,19
elseif(Member(i).element_type.eq.18.or.
* Member (i) .element_type.eq.19) then
else
c

i_t=Member(i).element_type
im=mxtype(i_t)
ns=myytype(im)
ie = Member(i).nm_element
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immm= Member(i).n_model_type !
do j=1,2

istat = Member(i).d_stat(j)

1i=6*G-1
v(1)=Member(i).stress(jj+1)
v(2)=Member(i).stress(jj+5)
v(3)=-Member(i).stress(jj+6)
rrxx=0.
if(Element(ie).ANP.ne.0.)

* rrxx=(Member (i) .stress(jj+1)/Element(ie).ANP)**2
rrx=0.
if(Element(ie).AMPY.ne.0.)

* rrx=(Member(i).stress(jj+5)/Element(ie).AMPY)**2
if(Element(ie).AMPZ.ne.0.)

* rrx=rrx+(Member(i).stress(jj+6)/Element(ie).AMPZ)**2
v(4)=rrxx+Dsqrt(rrx)
write(iflz(5)) istat,(v(k),k=1,4)
enddo
if(ns.gt.2) then
do j=3,ns
istat = Member(i).d_stat(j)
1i=6*G-1

v(1)=Member(i).stress(jj+1)

v(2)=Member(i).stress(jj+5)

v(3)=-Member(i).stress(jj+6)
rrxx=0.
if(Element(ie).ANP.ne.0.)

* rrxx=(Member (i) .stress(jj+1)/Element(ie).ANP)**2
rrx=0.
if(Element(ie).AMPY.ne.0.)

* rrx=(Member (i) .stress(jj+5)/Element(ie).AMPY)**2
if(Element(ie).AMPZ.ne.0.)

* rrx=rrx+(Member(i).stress(jj+6)/Element(ie).AMPZ)**2
v(4)=rrxx+Dsqrt(rrx)
write(iflz(5)) istat,(v(k),k=1,4)
enddo
endif
endif
enddo
endif
return
end

51-70
else Member (i) .stress

Out_Fiber()
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C
C ®  SUBROUTINE /0ut_Fiber
C
C e (ok)
C
subroutine Out_Fiber(Member,Element,E_model11,M modelll,
* E _model12,M_model12,E_model13,M modell3,
* E_model15,M_model15,
* E_model21,M_model21,E_model22,M model22,
* E_model31,M_model31,E_model32,M _model32,
* E_model33,M_model33,
* E_model_fiber,M_model_fiber,
* n_member,ifl,iflz,i_print,Out_section,
* S_comp_model, E_modelx, M_modelx,
* E_fiber_work, M_fiber_work)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
include "New_submain.h"
c Model_No.51-70
record / S_comp_model_s / S_comp_model
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work
record / M_fiber_work_s / M_fiber_work
record / Member_s / Member

record / Element_s / Element

record / Out_section_s / Out_section

record / M_modelll_s / M_modelll
record / E_modelll_s / E_modelll
record / M_modell12_s / M_model12
record / E_modell12_s / E_model12
record / M_model13_s / M_model13
record / E_modell13_s / E_modell13
record / M_model15_s / M_modell15
record / E_model15_s / E_modell5
record / M_model21_s / M_model21
record / E_model21_s / E_model2l
record / M_model22_s / M_model22
record / E_model22_s / E_model22
record / M_model31_s / M_model3l
record / E_model31_s / E_model3l
record / M_model32_s / M_model32
record / E_model32_s / E_model32
record / M_model33_s / M_model33
record / E_model33_s / E_model33

record / M_model_fiber_s / M_model_fiber

record / E_model_fiber_s / E_model_fiber

dimension E_model_fiber(*),M_model_fiber(*)

dimension ifl(16),iflz(16)

dimension Member(*),Element(*),M_model11(*),E_model11(*),
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* M_model12(*),E_model12(*),M_model13(*),E_model13(*),
M_model15(*),E_model15(*)

dimension M_model21(*),E_model21(*),M_model22(*),E_model22(*)

dimension M_model31(*),E_model31(*),M_model32(*),E_model32(*)

dimension M_model33(*),E_model33(*)

dimension mxtype(100),myytype(4)

dimension E_modelx(*),M_modelx(*),S_comp_model (*)

dimension E_fiber_work(*),M_fiber_work(*)

data mxtype/1,1,1,1,1,1,1,1,1,1, 1,3,1,3,1,1,3,3,3,1,
1,3,1,1,1,1,1,1,1,1, 1,3,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,2,2, 1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,2,1,2,2, 1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,2, 1,1,1,1,1,1,1,1,1,1/

data myytype/2,4,3,5/

real*4 v(100),vf(3)

c i_print sinteger 0:

*

©O© N o1 w

if(i_print.ne.0) return
if(ifl1(6).eq.0) return

c
if(Out_section.n_member.eq.0) return
do j=1,0ut_section.n_member
i=0ut_section.no_member(j)
C
ie = Member(i).nm_element
imm= Element(ie).n_element !
immm= Member(i).n_model_type !
iet = Member(i).element_type
if(iet.eq.11) then
c
elseif(iet.eq.12) then
c
elseif(iet.eq.15) then
c
elseif(iet.eq.13) then
C
elseif(iet.eq.14) then
c
elseif(iet.eq.16) then
c
elseif(iet.eq.17) then
C
elseif(iet.eq.18.or.iet.eq.19) then
c
elseif((iet-1)/10.eq.5.0r. (iet-1)/10.eq.6) then
c 51-70
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i_comp= iet - 50 L
n_out_stress = S_comp_model(i_comp).n_out_stress
nmmx= Member(i).n_model_type - 1 I M_Fiber_work 2
nmx = Element(ie).n_section(l) - 1 I E_Fiber_work
do m=1, n_out_stress
kk = S_comp_model (i_comp).nm_out_stress(m) ! 3
if(kk.ne.0) then
immx = E_Fiber_work(nmx+kk).nm_section ! 4
immmx= M_Fiber_work(nmmx+kk) .nm_section !
nm_div=E_modelIx(immx).n_section 15
nnm=M_mode Ix(immmx) .nm_section — 1
do k=1,nm_div
v(k)=M_model_Fiber(k+nnm).d_stress_x 16
enddo
write(iflz(6)) (v(k),k=1,nm_div) ! 1y
do k=1,nm_div
v(k)=M_model_fFiber(k+nnm).d_eps_x 18
enddo
vf(1) = M_modelx(immmx).d_epsi_x !
vf(2) = M_modelx(immmx).d_epsi_y Iy
vF(3) = M_modelx(immmx).d_epsi_z L4
write(iflz(6)) (vf(k),k=1,3),(v(k),k=1,nm_div) ! 19
endif
enddo
endif

C
enddo
return
end

1 51-70

2 M _Fiber work E Fiber_work

3

kk 0
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4 M _Fiber work E Fiber_work
E model M_model
5 E_model (immx).n_section
M_model (immmx) .nm_section
6 \
7
8 \Y
y z
vf
9
9.4.6
SPACE
Cal_stiff_linear()

C
C ®  SUBROUTINE /Cal_stiff_linear
C
C s (0k)
C

subroutine Cal_stiff_linear(Model_type,Element,Member,Parameter_C,
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ak_linear, E_modelll,E model_fiber,

M_model1l, M_model_fiber,E_modell12,M_model12,

E _model13,M_model13,E_model15,M _modell5,
E_model21,M_model21,E_model22,M_model22,
E_model31,M_model31,E_model32,M_model32,E_model33,M_model33,
Bilinear_work,Trilinear_work,Concrete_work,
workl_elememt,work2_elememt,workl member,work2_member,
S_comp_model, E_modelx, M_modelx,

E_fiber_work, M_fiber_work)

L T . B T .

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / parameter_s / Parameter_C

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / Bilinear_work_s / Bilinear_work
record / Trilinear_work_ s / Trilinear_work
record / Concrete_work_s / Concrete_work
dimension Member(*),Element(*)

dimension ak_linear(12,12,*),cosin(2,32)

c Model_No.51-70
record / S_comp_model_s / S_comp_model
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx
record / E_fiber_work_s / E_fiber_work
record / M_fiber_work_s / M_fiber_work
dimension E_modelx(*),M_modelx(*),S_comp_model (*)
dimension E_fiber_work(*),M_fiber_work (*)

n_member = Parameter_C.N_member

do i=1,n_member

mem = i

iet = Member(i).element_type

ie = Member(i).nm_element

iett=(iet-1)/10

ien= Member(i).n_model_type

if(Member(i).nm_dll_element .ne. 0) goto 9999 ! DLL

if(iett.eq.0)then

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

c Model _No.1
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.51-70
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goto 100

elseif(iett.eq.5.0r. iett.eq.6)then

call Cal_lin_stiff Mxx(Model _type,Member(i),Element(ie),
ak_linear(1,1,1),E_modelx,E_model fiber,
M_modelx,M_model _fiber,
Bilinear_work,Trilinear_work,Concrete_work,
S_comp_model ,E_fiber_work,M_fiber_work)

goto 100

endif

goto 100

9999 continue

100 continue

*
*
*
*

end do
return
end
5
New_submain.h
51-70 Cal_lin_stiff_Mxx()

5

C
C ®  SUBROUTINE /Cal_lin_stiff Mxx
C
C e
C
subroutine Cal_lin_stiff_Mxx(Model_type,Member,Element,ak,
* E_modelx,E_model _fiber,
* M_modelx,M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work,
* S_comp_model ,E_fiber_work,M_fiber_work) 11
C

implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"

include "New_submain.h" 12
record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_model_fiber_s / E_model_fiber
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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

c Model _No.51-70
record / S_comp_model_s / S_comp_model 13
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work

record / M_fiber_work_s / M_fiber_work

dimension E_modelx(*),M_modelx(*),S_comp_model (*) 14
dimension E_fiber_work(*),M_fiber_work(*)

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

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

integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model !

ix_model= iet-50 ! (51-69)

nmmx= Member.n_model_type — 1 I M_Fiber_work 15
nmx = Element.n_section(l) - 1 I E_Fiber_work

n_div= Element.n_section(2) !

n_if = 6*(n_div-1) !

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

call set_modelx dat(irest_Point,n_if,n_div,iubw, 16
Element,Member,S_comp_model (ix_model),
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length) L

L T

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(j,i)=0.
enddo

enddo

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

enddo
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do i=1,n_div
M_Fiber_Work(nmmx+i).an_stress=0.
M_Fiber_Work(nmmx+i).an_vv=0.
M_Fiber_Work(nmmx+i).an_ww=0.

do j=1,6
M_Fiber_Work(nmmx+1).ff_ip(j) = 0.
enddo
enddo
C
do i=1,n_div
if(E_Fiber_work(nmx+i).n_Fiber_section.eq.0) then
E_Fiber_work(nmx+i).nm_section=1
M_Fiber_work(nmmx+i).nm_section=1
endif
imm = E_Fiber_work(nmx+i).nm_section ! 18
immm= M_Fiber_work(nmmx+i).nm_section ! 19
call Stiff_Mx_I(i,n_type(i),akk,Member,alength,
* Model_type,Element,
* E_modelx(imm), E_model_fiber, 110
* M_modelx(immm), M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
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
Stiff_Mx_10)
1 5
2.
New_submain.h
4.
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5. M_Fiber work E_Fiber_work
6.

set_modelx_dat()
7.
8. E_Fiber_work().nm_section

0 1
0
9. M_Fiber_work() .nm_section
0 1
0
10. Stiff_Mx_1()
8 9
C
C ®  SUBROUTINE /Stiff Mx_I
C
C e
C
subroutine Stiff Mx_I(im,n_type,ak,Member,alength,
Model_type,Element,

* E_modelx,E_model_fiber,M_modelx,M_model_fiber,

* Bilinear_work,Trilinear_work,Concrete_work)
C

implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
include "New_submain.h"

record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx
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record / E_model_fiber_s / E_model_fiber

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 ak(12,12),alength(*)

dimension E_model_fiber(*),M_model_fiber(*)

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

call Cal_lin_stiff_Mx(Member,Element,
* ak,alength(im) )
goto 100
12 continue

call Fiber_Model_GIx(ak,alength(im),Member,Element,
E_modelx,E_model_fiber,
M_modelx,M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
13 continue

call MS_Model_GIx(ak,alength(im),Member,Element,
E_modelx,E_model_fiber,
M_modelx,M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
14 continue

call Analogy Model_GIx(ak,Member,Element,
E_modelx,E_model_fiber,
* M_modelx,M_model_fiber)
goto 100
15 continue

goto 100
16 continue

goto 100
17 continue

goto 100
18 continue

goto 100
19 continue

goto 100
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20 continue
c

100 continue
return
end

Fiber_Model _GIx()

Fiber_Model_Gx()

e  SUBROUTINE /Fiber Model GIx

(0k)

® Model No.51-70

co0oo0o0o0o0o
0

subroutine Fiber_Model_GIx(ak,alength,Member,Element,
E_modelx,E_model_fiber,M_modelx,M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work)

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / member_s / Member

record / element_s / Element
record / E_modelx_s / E_modelx
record / E_model_fiber_s / E_model_fiber
record / M_modelx_s / M_modelx

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
nm_div = E_modelx.n_section
nn = E_modelx.nm_section - 1
nnm = M_modelx.nm_section - 1
do i=1,nm_div
nn = +1
nnm = nnm + 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
nm_div = E_modelx.n_section
nn = E_modelx.nm_section - 1
nnm = M_modelx.nm_section - 1
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+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 Zaa +A

ry
rz

ry

rz

ry
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g9
enddo

g9 gg / aa
M_modelx.d_aa
M_modelx.d_ra
M_modelx.d_ray
M_modelx.d_raz
M_modelx.d_raz2
M_modelx.d_ray2
M_modelx.d_rayz
M_modelx.d_gg
M_modelx.d_epsi_

gg + A*E_model _fiber(nn).G

= aa
= ra
= ray
= raz
= raz2
= ray2
= rayz
=99

x = 0.

M_modelx.d epsi_y = 0.

M_modelx.d_epsi_.

1
o

4

E*

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

call Fiber_Model_Gx(ak,alength,Member,Element,
* E_modelx,E_model_fiber,M_modelx,M_model_fiber)

return
end

Get_nonlinear_stiff()

® SUBROUTINE /Get_nonlinear_stiff

(0k)

OO OO0

subroutine Get_nonlinear_stiff(N_analysis,

E_modell2,
E_modell13,
E_model15,
E_model21,
E_model22,
E_model3l,
E_model32,

LS T I D I B R I B S B B

ak_nonlinear,Member,n_member,
Model_type,Element,past_disp_point,disp_point,rot_memb,
E_model6_real ,E_model7_real ,E_model_fiber,M_model_fiber,
E_modelll, M_modelll,

M_model12,

M_model13,

M_model15,

M_model21,

M_model22,

M_model31,

M_model32,

E_model33, M_model33,

MSS_work, S_comp_model, E_modelx, M modelx,
E_fiber_work, M_fiber_work,

workl_elememt,work2_elememt, workl member, work2_member)

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

include "submain
include "submain
include "New_sub

.h"
x.h"
main.h"

9.4.7
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record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type

c Model _No.51-70
record / S_comp_model_s / S_comp_model
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work
record / M_fiber_work_s / M_fiber_work
dimension E_modelx(*),M_modelx(*),S_comp_model (*)
dimension E_fiber_work(*),M_fiber_work (*)

if(N_analysis.eq.7) return ! 7
do 9999 i=1,n_member
if(Member(i).nm_analysis .eq. -1) goto 9999 ! (-1:

do j=1,12
ires=Member(i).irest(j)
if(ires.gt.0) then
v(j)=past_disp_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)

mem = i

iet = Member(i).element_type

iett=(iet-1)/10

ie = Member(i).nm_element

im = Element(ie).n_element

imm = Member(i).n_element_type

ien= Member(i).n_model_type

if(Member(i).nm_dll_element .ne. 0) goto 9998 ! DLL

if(iett.eq.0)then

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

c Model_No.1
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.51-70
goto 100
elseif(iett.eq.5.0r. iett.eq.6)then
call Cal_nonlin_stiff _Mxx(N_analysis,
* Model_type,Member(i),Element(ie),
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*

9998
100

ak,ier,E_modelx,E_model_fiber,
M_modelx,M_model_fiber,
S_comp_model ,E_fiber_work,M_fiber_work)

goto 100
endif

goto 100
continue
continue

*

9999

51-70

OO OO0

call Rotate_K(ak,rot_memb(1,1,1,i),
rot_memb(1,1,2,1i),ak_nonlinear(1,1,i))

continue
return
end
5
New_submain.h
Cal_nonlin_stiff_Mxx()
5
Cal_nonlin_stiff_Mxx()
®  SUBROUTINE /Cal_nonlin_stiff Mxx
[ J

subroutine Cal_nonlin_stiff_Mxx(N_analysis,
Model_type,Member,Element, ak,ier,

* E_modelx,E_model_fiber,M_modelx,M_model_fiber,
* S_comp_model ,E_fiber_work,M_fiber_work)
C
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
include "New_submain.h"
record / member_s / Member
record / element_s / Element
record / n_model_s / Model_type
record / E_model_fiber_s / E_model_fiber
record / M_model_fiber_s / M_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
c Model_No.51-70

record / S_comp_model_s / S_comp_model
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record / E_modelx_s / E_modelx

record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work

record / M_fiber_work_s / M_fiber_work

dimension E_modelx(*),M_modelx(*),S_comp_model (*)

dimension E_fiber_work(*),M_fiber_work (*)

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

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

C
iet = Member.n_model !
ix_model= iet-50 ! (51-69)
nmmx= Member.n_model_type — 1 I M_Fiber_work
nmx = Element.n_section(l) - 1 I E_Fiber_work
n_div= Element.n_section(2) !
n_if = 6*(n_div-1) !
c
ALLOCATE (
* irest_Point(6,n_div+1),n_type(n_div),alength(n_div),EA(n_div)
* )
c
c
call set_modelx dat(irest_Point,n_if,n_div,iubw,
* Element,Member,S_comp_model (ix_model),
* n_type,alength,
* Member.i_rigid_length, L
* Member.j_rigid_length) L
c
ALLOCATE (
c(O0:iubw,n_if),ab(n_if,12),ba(n_if )
* )
c
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
EAx=Element._A*Element.E
C
do i=1,n_div
imm = E_Fiber_work(nmx+i).nm_section !
immm= M_Fiber_work(nmmx+i).nm_section !
EA=EAX
if(n_type(i).eq.2) then !
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EA=M_modelx(immm).d_ra

endif

call Stiff_Mx(i,n_type(i),akk,Member,alength,
* Model_type,Element,
* E_modelx(imm), E_model_fiber,
* M_modelx(immm), M_model_fiber)

if(N_analysis.ne.9.and.N_analysis.ne.7.and.n_type(i).le.3) then !
call Cal_geomet_stiffx(M_Fiber_Work(nmmx+i).an_stress,Member,akk,alength(i))
call Create_Kn(akk, M_Fiber_Work(nmmx+i).an_vv, M_Fiber_Work(nmmx+i).an_ww,

* 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,EA
* )
return
end
Cal_nonlin_stiff_Mxx()
E modelx M modelx
EA N vy
z EA
M_modelx(immm).d_ra
y 4
M_Fiber_Work
Stiff_Mx()
C
C ®  SUBROUTINE /Stiff _Mx
C
C e (ok)

Manual of Dynamic Analysis System SPACE



9-107

C
subroutine Stiff_Mx(im,n_type,ak,Member,alength,
* Model_type,Element,
* E _modelx,E_model_fiber,M _modelx,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_modelx_s / E_modelx
record / M_modelx_s / M_modelx
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
c
call Cal_lin_stiff_Mx(Member,Element,ak,alength(im) )
goto 100
12 continue
c
it=it+l
call Fiber_Model_Gx(ak,alength(im),Member,Element,
E_modelx,E_model_fiber,
* M_modelx,M_model_fiber)
goto 100
13 continue
c MS
call MS_Model_Gx(ak,alength(im),Member,Element,
E_modelx,E_model_fiber,
* M_modelx,M_model_fiber)
goto 100
14 continue
c
iep=M_model_Fiber(nnm).i_elastic
call Analogy Model_Gx(iep,ak,Member,Element,
E_modelx,E_model_fiber,
* M_modelx,M_model_fiber,nn)
goto 100
15 continue
c
goto 100
16 continue
c
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goto 100
17 continue

goto 100
18 continue

goto 100
19 continue

goto 100
20 continue

100 continue
return
end

Fiber_Model_Gx()
Fiber_GX() 5

®  SUBROUTINE /Fiber_Model Gx

® Model No.51

coOoo0o0o0o0o
0

subroutine Fiber_Model_Gx(ak,alength,Member,Element,
* E_modelx,E_model_fiber,M_modelx,M_model_fiber)
implicit real*8(A-H,0-2)

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / member_s / Member

record / element_s / Element
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx

record / M_model_fiber_s / M_model_fiber
record / E_model_fiber_s / E_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension ak(12,12)

C
rix = Element.RIX
asy = Element.ASy
asz = Element.ASz
c
call Fiber_GK(ak,alength,
* M_modelx.d_ra, M_modelx.d_ray, M_modelx.d_raz,
* M_modelx.d_raz2,M_modelx.d_ray2,
* M_modelx.d_rayz,M_modelx.d_gg,
* aa,rix,asy,asz)
return
end
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9.4.8

Check_stress()

®  SUBROUTINE /Check_stress

- (0k)

OO OO0

subroutine Check_stress(Control,N_analysis,
ak_nonlinear,Member,n_member,
Model_type,Element,past_disp_point,disp_point,rot_memb,
E_model6_real ,E_model7_real ,E_model_fiber,M_model_fiber,
E_modelll, M_modelll,
E_model12, M_model12,
E_model13, M_model13,
E_modell5, M_model15,
E_model2l, M_model21,
E_model22, M_model22,
E_model31, M_model31,
E_model32, M_model32,
E_model33, M_model33,
MSS_work,
Bilinear_work,Trilinear_work,Concrete_work,RO_work,
workl_elememt,work2_elememt, workl_member, work2_member ,
S_comp_model ,E_modelx,M_modelx,
E_fiber_work,M_fiber_work)

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record /control_s / Control

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / Bilinear_work_s / Bilinear_work

record / Trilinear_work_s / Trilinear_work

record / Concrete_work_s / Concrete_work

c Model _No.51-70

record / S_comp_model_s / S_comp_model

record / E_modelx_s / E_modelx

record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work

record / M_fiber_work_s / M_fiber_work

dimension E_modelx(*),M_modelx(*),S_comp_model (*)

dimension E_fiber_work(*),M_fiber_work (*)

L T R B SR T R B B N BN S S
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do i=1,n_member

do j=1,12
ires=Member(i).irest(j)
if(ires.gt.0) then
v(j)=disp_point(ires)
vp(J)=past_disp_point(ires)
else

v(j)=0.

vp(§)=0.

endif

enddo

do j=1,12
f(§)=0.

enddo

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)

mem = i
iet = Member(i).element_type
iett=(iet-1)/10
ie = Member(i).nm_element
im = Element(ie).n_element
ien = Member(i).n_model_type
if(Member(i).nm_dll_element .ne. 0) goto 9999 ! DLL
if(iett.eq.0)then
goto(11,12,13,14,15,16,17,18,19,20), iet

11 continue

c Model_No.1
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

goto 100

elseif(iett.eq.5.0r. iett.eq.6)then

call Cal_check stiff Mx(Control,N_analysis,
mem,Model_type,Member(i),Element(ie),
E_modelx,E_model_fiber,
M_modelx,M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vw,vpp,f,
S_comp_model ,E_fiber_work,M_fiber_work)

% X k%

call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,i),ff)
do j=1,12

Member (i) . force(j)=Member (i) .force(j)+ff(J)

enddo

goto 100
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endif

goto 100
9999 continue
C

100 continue
end do
return
end

Cal_check_stiff_Mx()

®  SUBROUTINE /Cal_check_stiff Mx

OO OO0

subroutine Cal_check_stiff Mx(Control,N_analysis,
mem_x,Model_type,Member,Element,
E_modelx, E_model_fiber,
M_modelx, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,w,vp,f p,
S_comp_model ,E_fiber_work,M_fiber_work)

% X k%

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / E_model_fiber_s / E_model_fiber

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

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

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

c Model _No.51-70
record / S_comp_model_s / S_comp_model

record / E_modelx_s / E_modelx

record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work
record / M_fiber_work_s / M_fiber_work
dimension E_modelx(*),M_modelx(*),S_comp_model (*)
dimension E_fiber_work(*),M_fiber_work (*)
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real*8, ALLOCATABLE :: c(:,:),ab(:,:),alength(:),EA(Z)
real*8, ALLOCATABLE :: bav(:),akk(:,:,:),f1(:),f2(:)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model !

ix_model= iet-50 ! (51-69)
nmmx= Member.n_model_type — 1 I M_Fiber_work

nmx = Element.n_section(l) - 1 I E_Fiber_work

n_div= S_comp_model (ix_model).n_div_element !

n_if = 6*(n_div-1) !

O 0O 0O 0O 00

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

call set_modelx dat(irest_Point,n_if,n_div,iubw,
Element,Member,S_comp_model (ix_model),
n_type,alength,
Member.i_rigid_length, L
Member.j_rigid_length) L

L T

ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),bav(n_if),FL(n_if),F2(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(j,i)=0.
enddo

enddo

do i=1,12
do j=1,n_if
ab(j,1)=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
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c
do i=1,n_div
imm = E_Fiber_work(nmx+i).nm_section !
immm= M_Fiber_work(nmmx+i).nm_section !
EA=EAX
if(n_type(i).eq.2) then !
EA=M_modelx(immm).d_ra
endif

C
call Stiff_Mx(i,n_type(i),akk(l,1,i),Member,alength,

* Model_type,Element,

* E_modelx(imm), E_model_fiber,

* M_modelx(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(M_Fiber_Work(nmmx+i).an_stress,Member,

* akk(1,1,i),alength(i))
call Create_Kn(akk(1,1,i), M _Fiber_Work(nmmx+i).an_vv, M_Fiber_Work(nmmx+i).an_ww,

* EA,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 )
do i=0,n_if-1
k=i/6

Jj=1-(k?*6
f2(i+1) = M_Fiber_work(nmmx+k+1).ff_ip(j+1) 1
enddo
call Typical_member_v(c,ab,f2,

* n_if,n_if,iubw, iubw,ier,vv,bav)

c
do i=1,n_div
call Typical_member_p_force(akk(1,1,1),irest_Point(1,1),

* vwv,bav ,f p,fl)

enddo

c
do i=0,n_if-1
k=i/6

Jj=1-(k?*6
M_Fiber_work(nmmx+k+1).Ff_ip(j+1) = F1(i+l) 12
enddo

c
call Typical_member_f(c,ab,fl,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)
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c
c
c
c
c
c
do i=1,n_div
imm = E_Fiber_work(nmx+i).nm_section !
immm= M_Fiber_work(nmmx+i).nm_section !
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
vvx(ii)=vv(-irest)
elseif(irest.gt.0) then
vvx(ii)=bav(irest)
else
vwx(ii)=0.
endif
enddo
enddo
goto(11,12,13,14,15,16,17,18,19,20), n_type(i) 13
11 continue
c
goto 100
12 continue
c
call Fiber_checkx(Control,i,N_analysis, 14
* mem_x,alength(i),Member,Element,
* E_modelx(imm),E_model_fiber,M_modelx(immm),M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vvx,
* M_Fiber_Work(nmmx+i).an_vv, M_Fiber Work(nmmx+i).an ww,
* S_comp_model (ix_model).nm_out_stress(i))
goto 100
13 continue
c MS
call MS_checkx(N_analysis,
* mem_x,alength(i),Member,Element,
* E_modelx(imm),E_model_fiber,M_modelx(immm),M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vvx,
* M_Fiber_Work(nmmx+i).an_vv, M_Fiber Work(nmmx+i).an_ww,
* S_comp_model (ix_model).nm_out_stress(i))
goto 100
14 continue
c

call Analogy checkx(N_analysis,
mem_x,alength(i),Member,Element,
E_modelx(imm),E_model_fiber,M_modelx(immm) ,M_model_fiber,vvx,
M_Fiber_Work(nmmx+i).an_vv, M_Fiber Work(nmmx+i).an_ww,
S_comp_model (ix_model).nm_out_stress(i))

%k % ¥
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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
c
call nonlinear_stress_N(akk(1,1,1),vvx,fnn)
M_Fiber_Work(nmmx+i).an_stress = M_Fiber_Work(nmmx+i).an_stress + fnn 15
c
M_Fiber_Work(nmmx+i).an_vv = M_Fiber_Work(nmmx+i).an_vv +(vwx(8) - vwx(2)) ! 6
M_Fiber_Work(nmmx+i).an_ww = M_Fiber_Work(nmmx+i).an ww +(vwwx(9) - vwx(3))
enddo
c
DEALLOCATE (
c ,ab ,irest_point,n_type,alength,EA,
*  bav,akk,f1,f2 )
return
end
1. fl
2. M_Fiber_work(nmmx+k+1) .ff_ip(J+1)
3.
MS
4. 2
Fiber_checkx()
5.
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6. (v,w)
Fiber_checkx()
SPACE
8
C
C ®  SUBROUTINE /Fiber_checkx
C
C e
C
subroutine Fiber_checkx(Control,idiv,N_analysis,
* mem_x,Alength,Member,Element,
* E_modelx,E_model_fiber,M_modelx,M_model fiber,
* Bilinear_work,Trilinear_work,Concrete_work,vv,an_vv,an_ww,
* n_dstat)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
include "New_submain.h"
record /control_s / Control
record / member_s / Member
record / element_s / Element
record / E_modelx_s / E_modelx
record / E_model_fiber_s / E_model_fiber
record / M_modelx_s / M_modelx
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)
c
c
depsi x1= (wW() - w()) / Alength !
d epsiy 1=

(w(l) - w(5)) / Alength 1 vy
z

depsi_ z1= (w(2) - w(6)) / Alength !
if(N_analysis.eq.10.or.N_analysis.eq.8) then
d_epsi_x_1= d_epsi_x_1+strain_nonlinear(an_vv,

* an_ww,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_modelx.d_epsi_x
M_modelx.d_epsi_y
M_modelx.d_epsi_z

d_epsi_x_1 + M_modelx.d_epsi_x
d_epsi_y 1 + M_modelx.d_epsi_y
d_epsi_z 1 + M_modelx.d_epsi_z
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C
nm_div = E_modelx.n_section
nn = E_modelx.nm_section - 1
nnm = M_modelx.nm_section - 1
iistat =0 !
do i=1,nm_div
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 - ly
* d_epsi_z 1 * E_model_fiber(nn).ry 1z
if(N_analysis.le.8.or.Member.nm_analysis.eq.-1) then
C
c
M_model_fiber(nnm).d_stress_x = M_model_fiber(nnm).d_E*du +
* M_model_fiber(nnm).d_stress_x
else
if(nm_type/10.eq.0) then
c

goto ( 10,20,30,40,50,60,70,80),nm_type

10 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.0) 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,

% X k%

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

call Concrete(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat,

L T R N B .

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)

Manual of Dynamic Analysis System

SPACE



9-118

if(Concrete_work(nmx).i_stat.ne.0.and.Concrete_work(nmx).i_stat
* .ne.3) iistat = iistat + 1
goto 100
40 continue

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 100

50 continue

L T S N

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

L T R
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goto 100
80 continue
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
elseif(nm_type/10.eq.10) then
goto (110,120),nm_type - 100
110 continue
call New_model_fiber()
goto 100
120 continue
goto 100
endif
endif
100 continue

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

if(n_dstat.ge.l.and.n_dstat.le.3) then I n_dstat:
d_state = float(iistat)/float(nm_div) !

if(d_state .eq.0) then

Member.d_stat(n_dstat) = 0

elseif(d_state .ge.0.8) then

Member.d_stat(n_dstat) = 2

else

Member.d_stat(n_dstat) = 1

endif

endif

nm_div = E_modelx.n_section

nn = E_modelx.nm_section - 1

nnm = M_modelx.nm_section - 1

ra = 0.

ray =
raz =
raz2 =
ray2 =
rayz =
g9 =
aa =

O O O O O O o
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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_modelx.nm_section
call jikuzero_control(Control,ra,E_model_fiber(nn).E_1,

M_modelx.d aa =
M_modelx.d_ra

M_modelx.d_ray = ray
M_modelx.d raz = raz

M_modelx.d_raz2
M_modelx.d_ray2
M_modelx.d_rayz
M_modelx.d_gg
return

end

E_model_fiber(nn).A)

aa !
ra ' E*

I E*A*z

I E*A*y
= raz2 I E*A*y*y
= ray2 I E*A*z*z
= rayz 1 E*A*z*y
= g9 I G*A

Cal_stress()

Cal_stress_Mx()

Cal_stress_Mx()

SPACE

51-70

®  SUBROUTINE /Cal_stress

OO OO0

(0k)

subroutine Cal_stress(Member,n_member,Model_type,Element,

9.4.9
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past_disp_point,past_vel_point,est_ddisp_point,rot_memb,
* E_model6_real,ak_nonlinear)

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_model6_real_s / E_model6_real
dimension Member(*),Element(*),E_model6_real (*)
dimension rot_memb(3,3,2,*),ak_nonlinear(12,12,%*)
dimension past_disp_point(*),past_vel _point(*),est_ddisp_point(*),
* v(12),w(12),vp(12),vpp(12),ak(12,12)

do i=1,n_member

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(§)=0.

endif

enddo

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)

mem = i
iet = Member(i).element_type
iett=(iet-1)/10
ie = Member(i).nm_element
im = Element(ie).n_element
imm = Member(i).n_element_type
ien= Member(i).n_model_type
if(Member(i).nm_dll_element .ne. 0) goto 9999 ! DLL
if(iett.eq.0)then
goto(11,12,13,14,15,16,17,18,19,20), iet
11 continue
c Model_No.1
call Cal_stress_M1(Member(i),Element(ie),
* ak_nonlinear(1,1,1),v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))

goto 100
12 continue

c Model_No.2 3
goto 100
13 continue

c Model_No.3 3
goto 100
14 continue

c Model_No.4 3
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goto 100
15 continue
c Model _No.5 3
goto 100
16 continue
c Model _No.6 3 Maxwell (ok)
goto 100
17 continue
c Model _No.7 3
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.1l)then
goto(111,112,113,114,115,116,117,118,119,120), iet-10
111 continue
c Model _No.11
goto 100
112 continue
c Model_No.12
goto 100
113 continue
c Model_No.13 MS
goto 100
114 continue
c Model _No.14 MS
goto 100
115 continue
c Model_No.15 +
goto 100
116 continue
c Model_No.16
goto 100
117 continue
c Model_No.17
goto 100
118 continue
c Model_No.18
goto 100
119 continue
c Model_No.19
goto 100
120 continue
c Model_No.20
goto 100
elseif(iett.eq.5.0r. iett.eq.6)then
c Model_No.51-70
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call Cal_stress_Mx( Model_type ,Member(i),Element(ie),
* ak nonlinear(,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
do j=1,6
k=j+12
Member (i) .stress(k)=(Member(i).stress(j)+
* Member (i) .stress(j+6))*0.5
enddo
goto 100
endif
goto 100
9999 continue
100 continue
end do
return
end

C
C ®  SUBROUTINE /Cal_stress_Mx
C
C e
C
subroutine Cal_stress_Mx(Model_type,Member,Element, ak,vv,rl,r2)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s / Member
record / element_s / Element
dimension ak(12,12) ,wv(12),r1(3,3),r2(3,3),st(12),ss(12)
C
do i=1,12
s=0.
do j=1,12
s=s+ak(i,j)*w()
enddo
st(i)=s
enddo
c
call RotateL_v(1,st,rl,r2,ss)
do i=1,6
Member.stress(i)=-ss(i)+Member.stress(i)
enddo
do i=7,12
Member.stress(i)=ss(i)+Member.stress(i)
enddo
return
end
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9.4.10
SPACE

submain.f

New_submain.h

Get_S_comp_model . f
Cal_check_stiff Mx.f
Cal_lin_stiff Mxx.f
Cal_nonlin_stiff Mxx.f
Cal_stress Mx.f
Fiber_checkx.f
Fiber_Model _GIx.f
Fiber_Model_Gx.f
Stiff_Mx.f
Stiff_Mx_I.f
set_modelx_dat.f

submain.f

Get_structure
Fiber_input
Cal_stiff_linear
Check_stress
Out_Fiber
Get_nonlinear_stiff
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inpute()
Get_parameters()
Get_structure()
Fiber_input(Q
Cal_stiff _linear()
Check_stress()
Out_Fiber()
Get_nonlinear_stiff()
Cal_stress()

Cal_unb_stress()

®  SUBROUTINE /Cal_unb_stress

- (0k)

OO OO0

subroutine Cal_unb_stress(N_analysis,
ak_nonlinear,Member,n_member,
Model_type,Element,past_disp_point,disp_point,rot_memb,
E_model6_real ,E_model7_real ,E_model_fiber,M_model_fiber,
E_modelll, M_modelll,
E_modell2, M_modell2,
E_model13, M_modell3,
E_modell5, M_modell5,
E_model21, M_model21,
E_model22, M_model22,
E _model3l, M_model31,
E_model32, M_model32,
E_model33, M_model33,
MSS_work,
Bilinear_work,Trilinear_work,Concrete_work,RO_work,
workl_elememt,work2_elememt, workl member,
work2_member, 1d_point,
S_comp_model ,E_modelx,M_modelx,
E_fiber_work,M_fiber_work)

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / member_s / Member

record / element_s / Element

L T S B S I B S R B S I I R
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record / n_model_s
record / Bilinear_work_s
record / Trilinear_work_s
record / Concrete_work_s

/ Model_type

/ Bilinear_work
/ Trilinear_work
/ Concrete_work

c
record / S_comp_model_s / S_comp_model
record / E_modelx_s / E_modelx
record / M_modelx_s / M_modelx
record / E_fiber_work_s / E_fiber_work
record / M_fiber_work_s / M_fiber_work
dimension E_modelx(*),M_modelx(*),S_comp_model (*)
dimension E_fiber_work(*),M_fiber_work (*)

C

c

C

c record /element2_s / Element
record / RO_work_s / RO_work

C

c record /element3_s / Element

c record /member3_s / Member

C record / N_Buckling_s / N_Buckling

c

c record /element4_s / Element

c record /memberd_s / Member

c

c record /element5_s / Element

c record /member5_s / Member

record / MSS_work_s / MSS_work
record /element6_s / Element
record / E_model6_real s / E_model6_real

C

c record /element7_s / Element

c record /member7_s / Member

c record / E_model7_real_s / E_model7_real

c

record / E_modelll_s / E_modelll
record / M_modelll_s / M_modelll

c

record / E_modell12_s / E_modell12
record / M_model12_s / M_modell12

C

record / E_modell13_s / E_modell13
record / M_model13_s / M_modell13

C

record / E_model15_s / E_model15
record / M_model15_s / M_model15

c

record / E_model21_s / E_model21
record / M_model21_s / M_model21

c

record / E_model22_s / E_model22
record / M_model22_s / M_model22

c

Model No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model _No.

Model_No.

Model_No.

51-70

23

33

43

53

6 3

73

11

12

13

15

21

22

31

MS

MS

Maxwell

FEM
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record / E_model31_s / E_model31
record / M_model31_s / M_model31

c Model _No.32
record / E_model32_s / E_model32
record / M_model32_s / M_model32

c Model _No.33
record / E_model33_s / E_model33
record / M_model33_s / M_model33

c Model_No.51 3
c record / E_model51_s / E_model51

c record / M_model51_s / M_model51

C

record / E_model_fiber_s / E_model_fiber
record / M_model_fiber_s / M_model_fiber

C
dimension E_model_fiber(*),M_model_fiber(*)
dimension Member(*),Element(*),E_model6_real (*)
dimension MSS_work(*),R0_work(*)
dimension E_model11(*),M_model11(*)
dimension E_model12(*),M_model12(*)
dimension E_model13(*),M_model13(*)
dimension E_model15(*),M_model15(*)
dimension E_model21(*),M_model21(*)
dimension E_model22(*),M_model22(*)
dimension E_model31(*),M_model31(*)
dimension E_model32(*),M_model32(*)
dimension E_model33(*),M_model33(*)
dimension ak_nonlinear(12,12,*),rot_memb(3,3,2,%)
dimension workl_elememt(*),work2_elememt(*),

* workl_member(*), work2_member(*)
dimension past_disp_point(*),disp_point(*)
dimension vv(12),vp(12),vpp(12),v(12),ak(12,12)
dimension f(12),ff(12)
real*8 1d_point(*)

c

c Model No.1 =1 !

c Model _No.2 = 2 13
c Model _No.3 = 3 13
c Model No.4 = 4 13
c Model _No.5 = 5 13
c Model _No.6 = 6 13 Maxwel |
c Model No.7 = 7 13
c

c

c structure / element_s/

c integer element_type !

c integer n_element !

c real*8 E !

c real*8 G !

c real*8 A !

c real*8  RIX !

c real*8 Rly !

c real*8 RIz !
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real*8
integer

integer
integer
integer
integer
integer
integer
integer
integer
integer
integer
real*4

real*4

real*8

integer
integer
integer
integer
integer
integer
integer

O O O O O O 0O O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0

AM !
nm_damp !

end structure

record /element_s/ Element
ALLOCATABLE ::Element(:)
ALLOCATE (Element(n_element))

structure / member_s/

nm_element
element_type
n_element_type
nm_dll_element
nm_point(2)
irest(12)
nm_analysis
nm_group
nm_local_coord(2)
nm_damp
alength

rot_x
force(12)

end structure

record / member_s / Member
ALLOCATABLE :: Member (:)
ALLOCATE (Member (n_member))

structure / n_model_s/

n_e_models
no_e_model (20)
n_div_model (20)
nm_div_model (20)
n_e_model (20)
n_m_model (20)
n_damp

end structure
record / n_model_s / Model_type

ak_nonlinear real*8
Member structure
n_member integer
Model_type structure
Element structure
past_disp_point(*) real*8
rot_memb real*8
E _modell_int integer
E_modell_real real*8
M_modell_int integer
M_modell_real real*8
E_model2_int integer
E_model2_real real*8

DLL

DLL
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c M_model2_int integer

c M_model2_real real*8

c E _model3_int integer

c E_model3_real real*8

c M_model3_int integer

c M_model3_real real*8

c E _model4_int integer

c E_model4_real real*8

c M_model4_int integer

c M_model4_real real*8

c E_model5_int integer

c E_model5_real real*8

c M_model5_int integer

c M_model5_real real*8

c E_model6_int integer

c E_model6_real real*8

c M_model6_int integer

c M_model6_real real*8

c workl_elememt real*8 DLL
c work2_elememt real*8 DLL
c workl_member real*8 DLL
c work2_member real*8 DLL
c

do i=1,n_member

write(76,"(a,2i4)") " memb : ",i,Member(i).element_type
kk=10

write(76,"(a,i4,3f12.3)") "non c",kk,Member(kk).stress(7),
*  Member(kk) .stress(8)

O 0O 0O 0 0

do j=1,12
ires=Member(i).irest(j)
if(ires.gt.0) then

c write(76,*) j," = “,ires
v(j)=disp_point(ires)
vp(j)=past_disp_point(ires)

else
v(j)=0.
vp(§)=0.
endif
enddo
c write(76,"(a,i3,12e12.5)") *w",i,(v(j),.j=1,12)
c write(76,"(a,i3,12e12.5)") “vp",i,(vp(g),j=1,12)
C
do j=1,12
f(§)=0.
enddo
c
call RotateL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i),w)
call RotatelL_v(1,vp,rot_memb(1,1,1,1),rot_memb(1,1,2,i),vpp)
c write(76,"(a,i3,12e12.5)") “w",i,(w(j),j=1,12)
c write(76,"(a,i3,12e12.5)") "vp",i,(vpp(J).j=1,12)
c

mem = i

Manual of Dynamic Analysis System SPACE



9-130

iet = Member(i).element_type
iett=(iet-1)/10
ie = Member(i).nm_element
im = Element(ie).n_element
ien = Member(i).n_model_type
if(Member(i).nm_dll_element .ne. 0) goto 9999 ! DLL
c write(76,"(a,i4)") " check member:",i
if(iett.eq.0)then
goto(11,12,13,14,15,16,17,18,19,20), iet
11 continue
c Model _No.1
call Cal_check_unb_M1(ak_nonlinear(1,1,1),v,ff)
goto 101
12 continue
c Model _No.2 3
call Cal_check_unb_Mx(ak_nonlinear(1,1,1),v,ff)
do j=1,3
f(j)=-Member(i).stress(j)
f(§+6)=-f(g)
enddo
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
13 continue
c Model _No.3 3
call Cal_check_unb_M3(ak_nonlinear(1,1,1),v,ff)
goto 101
14 continue
c Model _No.4 3
call Cal_check_unb_Mx(ak_nonlinear(1,1,1),v,ff)
c f(1)=-Member(i).stress(1l)
c f(N=-f(1)
c call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
15 continue
c Model_No.5 3
call Cal_check_unb_Mx(ak_nonlinear(1,1,1),v,ff)
do j=1,3
f(j)= -Member(i).stress(j)
f(§+6)=-f(g)
enddo
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
16 continue

O 0O 0O 0 0

O 0O 0O o0 0

Model_No.6 3 Maxwel | (ok)
c call Check_maxwelldamp(E_model6_real (ien),Element(ie))

goto 100
17 continue
c Model _No.7 3

call Cal_check_stiff_M7(Member(i),Element(ie),
* E_modell_int(im),E_modell_real(im),

* M_modell1_int(imm),M_modell_int(imm),

* w,ak )
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do j=1,12
f()=0.
enddo
do j=1,3
f(j)=-Member(i).stress(j)
f(§+6)=-f(g)
enddo
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=FF(j)
enddo
goto 100
18 continue
c Model_No.8

O 0O 0O 00000000

goto 100
19 continue
c Model _No.9

goto 100
20 continue
c Model_No.10

goto 100

elseif(iett.eq.1)then
c write(76,"(a,i3,12e12.5)") "iet",iet
goto(111,112,113,114,115,116,117,118,119,120), iet-10
111 continue
c Model _No.11
call Cal_check_unb_M11(N_analysis,
mem,Model_type,Member(i),Element(ie),
E modelll, E_model_fiber,
M_modelll, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
112 continue
c Model _No.12
call Cal_check_unb_M12(N_analysis,
mem,Model_type,Member(i),Element(ie),
E _model12, E_model_fiber,
M_model12, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
113 continue
c Model_No.13
call Cal_check_unb_M21(N_analysis,
mem,Model_type,Member(i),Element(ie),
E_model21, E_model_fiber,
M_model21, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)

*
*
*
*

*
*
*
*

L T

MS
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call RotateL _v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
114 continue
c Model _No.14 MS
call Cal_check_unb_M22(N_analysis,
mem,Model_type,Member(i),Element(ie),
E_model22, E_model_fiber,
M_model22, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)

L R

call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
115 continue
c Model _No.15 +
call Cal_check_unb_M15(N_analysis,
mem,Model_type,Member(i),Element(ie),
E_modell5, E_model_fiber,
M_model15, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)

L T

call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
116 continue

c Model_No.16

call Cal_check_unb_M31(N_analysis,
mem,Model_type,Member(i),Element(ie),
E _model31, E_model_fiber,
M_model31, M_model_fiber,
VV,Vpp,f)

L T

call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
117 continue

c Model _No.17

call Cal_check_unb_M32(N_analysis,
mem,Model_type,Member(i),Element(ie),
E_model32, E_model_fiber,
M_model32, M_model_fiber,
VV,Vpp,f)

L R

call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
118 continue
c Model _No.18
call Cal_check_unb_M13(N_analysis,
mem,Model_type,Member(i),Element(ie),
E _model13, E_model_fiber,
M_model13, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
119 continue
c Model_No.19

*
*
*
*
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call Cal_check_unb_M33(N_analysis,
mem,Model_type,Member(i),Element(ie),
E model33, E_model fiber,
M_model33, M_model_fiber,
W,Vpp,f)
call RotateL _v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
goto 101
120 continue
c Model_No.20

*
*
*
*

goto 100

elseif(iett.eq.5.0r. iett.eq.6)then

call Cal_check_unb_Mxx(Control ,N_analysis,
mem,Model_type,Member(i),Element(ie),
E_modelx,E_model_fiber,
M_modelx,M_model_fiber,
Bilinear_work, Trilinear_work,Concrete_work,vv,vpp,f,
S_comp_model ,E_fiber_work,M_fiber_work)

% % % *

call Rotatel_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,i),ff)
goto 100

endif
goto 100
9999 continue

c Model _No.DLL
c call Cal_check_stiff_dll(mem,Member(i),Element(ie),
c *  workl_elememt,work2_elememt,workl_member,work2_member,
c * wv,ak)
goto 100
101 continue
c
c write(76,"(a,i4,12f12.4)") * ff",i,(fF(§),.j=1,12)
call get_pointforce_ldx(ff,1d_point,Member(i))
c

100 continue

end do
return
end

®  SUBROUTINE /Cal_check _unb_Mxx

- (0k)

OO OO0
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subroutine Cal_check unb_Mxx(N_analysis,
mem_x,Model_type,Member,Element,
E modelx, E_model_fiber,
M_modelx, M_model_fiber,
Bilinear_work,Trilinear_work,Concrete_work,vw,vp,f p,
S_comp_model ,E_fiber_work,M_fiber_work)

L N N

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

include "submain.h"

include "submainx.h"

include "New_submain.h"

record / member_s / Member

record / element_s / Element

record / n_model_s / Model_type

record / Bilinear_work_s / Bilinear_work

record / Trilinear_work s / Trilinear_work

record / Concrete_work_s / Concrete_work
c Model _No.51-70

record / S_comp_model_s / S_comp_model

record / E_modelx_s / E_modelx

record / M_modelx_s / M_modelx

record / E_fiber_work_s / E_fiber_work

record / M_fiber_work_s / M_fiber_work

dimension E_modelx(*),M_modelx(*),S_comp_model (*)

dimension E_fiber_work(*),M_fiber_work(*)

dimension E_model_fiber(*),M_model_fiber(*)

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

dimension vv(12),vp(12),vvx(12)

dimension Bilinear_work(*),Trilinear_work(*)

dimension Concrete_work(*)

real*8, ALLOCATABLE :: c(:,:),ab(:,:),alength(:),EA(:)
real*8, ALLOCATABLE :: bav(:),akk(:,:,:),f1(:),f2(2)
integer, ALLOCATABLE :: irest_Point(:,:),n_type(:)

iet = Member.n_model !

ix_model= iet-50 ! (51-69)
nmmx= Member.n_model_type -1 I M_Fiber_work

nmx = Element.n_section(1l) -1 I E_Fiber_work

n_div= S_comp_model(ix_model).n_div_element !

n_if = 6*(n_div-1) !

write(76,"(a,4i6)") " model:",iet,n_div,imm, immm

O 0O 0O 0O 0 0

ALLOCATE (
* irest_Point(6,n_div+l),n_type(n_div),alength(n_div),
akk(12,12,n_div)
* )
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c
call set_modelx_dat(irest_Point,n_if,n_div,iubw,

* Element,Member,S_comp_model (ix_model),

* n_type,alength,

* Member.i_rigid_length, i

* Member.j_rigid_length) L

c
ALLOCATE (
c(0:iubw,n_if),ab(n_if,12),bav(n_if),fL(n_if),F2(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(,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
c
do i=1,n_div
imm = E_Fiber_work(nmx+i).nm_section !
immm= M_Fiber_work(nmmx+i).nm_section !
EAA=EAX
if(n_type(i).eq.2) then !
EAA=M_modelx(immm).d_ra
endif
c
call Stiff_Mx(i,n_type(i),akk(1,1,i),Member,alength,
* Model_type,Element,
E_modelx(imm), E_model_fiber,

* M_modelx(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(M_Fiber_Work(nmmx+i).an_stress,Member,

* akk(1,1,1),alength(i))
call Create_Kn(akk(1,1,i), M_Fiber_Work(nmmx+i).an_wvv,

* M_Fiber_Work(nmmx+i) .an_ww,

EAA,alength(i))
endif
c
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call Bnd_FEM(i,akk(1,1,i),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 )
do i=0,n_if-1
k=i/6
J=i-k*6
f2(i+l) = M_Fiber_work(nmmx+k+1).ff_ip(J+1) 11
enddo
call Typical_member_v(c,ab,f2,
* n_if,n_if,iubw, iubw,ier,vv,bav)
c
do i=1,n_div
call Typical_member_p_force(akk(1,1,i),irest_Point(l,i),
* vv,bav ,f p,fl)
enddo
c
do i=0,n_if-1
k=i/6
J=i-K*6
M_Fiber_work(nmmx+k+1).ff_ip(j+1) = f1(i+l) 12
enddo
C
call Typical_member_f(c,ab,fl,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

DEALLOCATE (
c ,ab ,irest_point,n_type,alength,
*  bav,akk,f1,f2 )
return
end
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