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9.3
SPACE
SPACE 9.3.1
1-8
101
New_model fiber
BiLinear()
TriLinear()
Concrete()
Concrete_e()
BiLinear_h(Q
TriLinear_h(Q)
TriLinear_ASQ
BiLinear_ASQ
9.3.2

Fiber_input()

®  SUBROUTINE /Fiber_input

- (0k)

OO OO0

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

read(5,*,err=999) nm !
write(76,"(a,i4)") " ",nm
ii=0

do i=1,nm

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

do il=1,n_element
itype_m = Model_type.no_e_model (Element(il).element_type)
if(itype_m.eq.11) then

kkl = kk1 + 1
do k=1,2

' x1
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if(Element(il).n_section(k).eq.n_m) then

Element(il).nm_section(k) = nmm

if(k.eq.1) then
E_model11(kkl).n_section_1 nmm
E _modell11(kkl).nm_section_ 1 = ii + 1

endif

if(k.eq.2) then
E_model11(kkl).n_section_2 =nmm
E_model11(kkl).nm_section_2 = ii+l

endif

endif

enddo
endif

if(itype_m.eq.12) then

endif

if(itype_m.eq.13) then

endif

if(itype_m.eq.15) then

endif

if(itype_m.eq.21) then

endif

if(itype_m.eq.22) then

endif

if(itype_m.eq.31) then

endif

if(itype_m.eq.32) then

endif

if(itype_m.eq.33) then

endif
enddo

do j=1,nmm

ii=ii+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
901 continue

goto 900
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902 continue
read(5,*,err=999) E_3,Q 2 !
goto 900
903 continue
read(5,*,err=999) AK 3,AK 4,0 2,0 3,0 4 !
goto 900
904 continue
read(5,*,err=999) AK 4,Q 3,STR_3,STR_7 !
goto 900
905 continue
read(5,*,err=999) beta !
goto 900
906 continue
read(5,*,err=999) E 3,0 2,beta,beta 2 !
goto 900
907 continue
read(5,*,err=999) Ec_1,Ec_2,Qc_1,beta !
goto 900
908 continue
read(5,*,err=999) E 3,0 2,Ec_1,Ec_2,Ec_3,0c_1,Qc_2,beta,beta 2 !
goto 900
909 continue
goto 900
910 continue
goto 900
elseif(nm_type.le.20) then
goto(911,912,913,914,915,916,917,918,919,920) ,nm_type-10
911 continue
goto 900
912 continue
goto 900
913 continue
goto 900
914 continue
goto 900
915 continue
goto 900
916 continue
goto 900
917 continue
goto 900
918 continue
goto 900
919 continue
goto 900
920 continue
goto 900
else
goto(921,922,923,924,925,926,927,928,929,930) ,nm_type-100 13
921 continue
read(5,*,err=999) E _3,Q_2 1
goto 900
922 continue
read(5,*,err=999) E_3,Q 2 1
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923

924

925

926

927

928

929

930

900

goto 900
continue
goto 900
continue
goto 900
continue
goto 900
continue
goto 900
continue
goto 900
continue
goto 900
continue
goto 900
continue
goto 900
endif

continue
enddo

enddo

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

=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
k=1
M_model11(immm).n_section_1 = Element(il).nm_section(k)
M_modelll(immm).nm_section_ 1 = jj + 1
jJ = jj + Element(il).nm_section(k)
k =2
M_model11(immm).n_section_2 = Element(il).nm_section(k)
M_modelll(immm).nm_section_ 2 = jj + 1
jJ = jj + Element(il).nm_section(k)
endif

if(itype_m.eq.12) then

endif

if(itype_m.eq.13) then

endif

if(itype_m.eq.15) then

endif

I x2
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if(itype_m.eq.21) then

endif

if(itype_m.eq.22) then

endif

if(itype_m.eq.31) then

endif

if(itype_m.eq.32) then

endif

if(itype_m.eq.33) then

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

i =i+ 1
E_model_fiber(ii).nm_type = nm_type

E_model_fiber(ii).E_1 =E 1
E_model_fiber(ii).E_2 =E2
E_model_fiber(ii).Q_1 =Q1
E_model_fiber(ii).G =6

E_model_fiber(ii).A = A

E_model_fiber(ii).Ay = Ay
E_model_fiber(ii).Az = Az
E_model_fiber(ii).ry =ry
E_model_fiber(ii).rz =rz

if(nm_type.le.10) then

goto(801,802,803,804,805,806,807,808,809,810) ,nm_type

801 continue

c
write(76,"(2i4,912.4)") n,nm_type,A,ry,rz,E_1,E 2,0 1,G,Ay,Az
E_model_fiber(ii).E_3 = 0.
E_model_fiber(ii).Q 2 = 0.
E_model_fiber(ii).Ec_1 =E_1
E_model_fiber(ii).Ec_2 = 0.
E_model_fiber(ii).Ec_3 = 0.

El
E2

E3

E1l
E2
E3
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C

E_model_fiber(ii).Qc_1 = 0. !
E_model_fiber(ii).Qc_2 = 0. !
goto 800
802 continue
read(5,*,err=999) E_3,Q 2 !
write(76,"(214,18e12.4)") n,nm_type,A,ry,rz,E 1,E 2,0 1,G,Ay,Az,

* E 3,0 _2,beta,beta_2

E_model_fiber(ii).E_3 = E3 ! E3
E_model_fiber(ii).Q 2 =Q2 !
E_model_fiber(ii).Ec_1 = 0. ! El
E_model_fiber(ii).Ec_2 = 0. ! E2
E_model_fiber(ii).Ec_3 = 0. ! E3
E_model_fiber(ii).Qc_1 = 0. !
E_model_fiber(ii).Qc_2 = 0. !
E_model_fiber(ii).Beta = 0. !
E _model_fiber(ii).Beta 2 = 0. !
goto 800
803 continue
c
read(5,*,err=999) AK 3,AK 4,0 2,0 3,0 4 !
write(76,"(214,18e12.4)") n,nm_type,A,ry,rz,E 1,E 2,0 1,G,Ay,Az,
* AK_3,AK 4,0.2,0 3,0 4
E_model_fiber(ii).E_3 = AK 3 !
E_model_fiber(ii).Q 2 =Q2 !
E_model_fiber(ii).Ec_1 =Q.3 !
E_model_fiber(ii).Ec_2 =Q4 !
E_model_fiber(ii).Ec_3 = AK 4 !
E_model_fiber(ii).Qc_1 = 0. !
E_model_fiber(ii).Qc_2 = 0. !
goto 800
804 continue
c
read(5,*,err=999) AK 4,Q 3,STR_3,STR 7 !
write(76,"(214,18e12.4)") n,nm_type,A,ry,rz,E 1,E 2,0 1,6,Ay,Az,
* AK_4,0 3,STR 3,STR 7
E_model_fiber(ii).E_3 = AK 4 !
E_model_fiber(ii).Q 2 =Q.3 !
E_model_fiber(ii).Ec_1 = STR_3 !
E_model_fiber(ii).Ec_2 = STR_7 !
E_model_fiber(ii).Ec_3 = 0. !
E_model_fiber(ii).Qc_1 = 0. !
E_model_fiber(ii).Qc_2 = 0. !
goto 800
805 continue
c
read(5,*,err=999) beta
write(76,"(214,10e12.4)") n,nm_type,A,ry,rz,E 1,E 2,
* Q1,G,Ay,Az,beta !
E_model_fiber(ii).E_3 = 0. ! E3
E_model_fiber(ii).Q 2 = 0. !
E_model_fiber(ii).Ec_1 =E_1 ! El
E_model_fiber(ii).Ec_2 = 0. ! E2
E_model_fiber(ii).Ec_3 = 0. ! E3
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E_model_fiber(ii).Qc_1
E_model_fiber(ii).Qc_2
E _model_fiber(ii).Beta
goto 800

806 continue

c

n n
o o

beta !

read(5,*,err=999) E 3,Q 2,
write(76,"(2i4,18¢e12.4)")
* E 3,0 _2,beta,beta_2

beta,beta_2 !
n,nm_type,A,ry,rz,E_1,E 2,0 _1,G,Ay,Az,

E_model_fiber(ii).E_3 =E3 ! E3
E_model_fiber(ii).Q 2 =Q2 !
E_model_fiber(ii).Ec_1 =0 ! El
E_model_fiber(ii).Ec_2 =0 ! E2
E_model_fiber(ii).Ec_3 =0 ! E3
E_model_fiber(ii).Qc_1 =0 !
E_model_fiber(ii).Qc_2 =0 !
E_model_fiber(ii).Beta = beta !
E_model_fiber(ii).Beta 2 = beta 2 !
goto 800
807 continue
c
read(5,*,err=999) Ec_1,Ec_2,Qc_1,beta
write(76,"(214,15e12.4)") n,nm_type,A,ry,rz,E_ 1,E 2,0 1,G,Ay,Az,
* Ec 1,Ec_2,0c_1,beta !
E_model_fiber(ii).E_3 = 0. ! E3
E_model_fiber(ii).Q 2 = 0. !
E_model_fiber(ii).Ec_1 = Ec 1 ! El
E_model_fiber(ii).Ec_2 = Ec 2 ! E2
E_model_fiber(ii).Ec_3 = 0. ! E3
E_model_fiber(ii).Qc_1 =Qc_1 !
E_model_fiber(ii).Qc_2 = 0. !
E_model_fiber(ii).Beta = beta !
goto 800
808 continue
c
read(5,*,err=999) E_3,Q 2,Ec_1,Ec_2,Ec_3,0c_1,0c_2,beta,beta_2
E_model_fiber(ii).E_3 =E3 ! E3
E_model_fiber(ii).Q 2 =Q2 !
E_model_fiber(ii).Ec_1 = Ec 1 ! El
E_model_fiber(ii).Ec_2 = Ec 2 ! E2
E_model_fiber(ii).Ec_3 = Ec_3 ! E3
E_model_fiber(ii).Qc_1 =Qc_1 !
E_model_fiber(ii).Qc_2 = Qc 2 !
E_model_fiber(ii).Beta = beta !
E_model_fiber(ii).Beta 2 = beta 2 !
goto 800
809 continue
goto 800
810 continue
goto 800

elseif(nm_type.le.20) then

goto(811,812,813,814,815,8
811 continue

goto 800

16,817,818,819,820) ,nm_type-20
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812 continue
goto 800
813 continue
goto 800
814 continue
goto 800
815 continue
goto 800
816 continue
goto 800
817 continue
goto 800
818 continue
goto 800
819 continue
goto 800
820 continue
goto 800
else
goto(821,822,823,824,825,826,827,828,829,830) ,nm_type-100 16
821 continue
read(5,*,err=999) E_3,Q 2 1
goto 800
822 continue
read(5,*,err=999) E_3,Q_2 1
goto 800
823 continue
goto 800
824 continue
goto 800
825 continue
goto 800
826 continue
goto 800
827 continue
goto 800
828 continue
goto 800
829 continue
goto 800
830 continue
goto 800
endif
800 continue
enddo

call Fiber_output(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

o O O O
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ie
imm
im

Member(i).nm_element
Element(ie).n_element
Member(i).n_model_type

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

if(itype_m.eq.11) then
ii = E_model11(imm).n_section_1
nmm = E_model11(imm).nm_section_1 - 1
nnmm=M_model11(im).nm_section_1 - 1
do j=1,ii
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
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
-or._model_fiber(nmm).nm_type.eq.101) then
n_m_trilinear = n_m_trilinear + 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
M_model_fiber(nnmm).n_type = n_m_concrete

endif
enddo
ii = E_modell1(imm).n_section_2
nmm = E_model11(imm).nm_section_2 - 1
nnmm= M_model11(im).nm_section_2 - 1
do j=1,ii
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
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
.or._model_fiber(nmm)_.nm_type.eq.101) then
n_m_trilinear = n_m trilinear + 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
M_model_fiber(nnmm) .n_type = n_m_concrete

endif
enddo
endif

I x3
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if(itype_m.eq.12) then

I x4

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
enddo
Model_type.n_m_bilinear = n_m_bilinear
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
1. Fiber_input()
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101

101

x1

X2

x3

12 13

Bilinear_work(:)

Trilinear_work(:)

nm_type
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Concrete_work(:)

101

x4

model_type.n_m_bilinear

Out_stress() submain_dynamic_a()

®  SUBROUTINE /0ut_stress

- (0k)

OO OO0

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)

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

9.3.3
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include "submainx.h"

record / Member_s / Member
record / Element_s / Element
record / Out_section_s / Out_section
record / E_model6_real s / E_model6_real

do i=1,n_member
if(Member(i).element_type.eq.6) then
c Maxwel I

elseif(Member(i).element_type.eq.2) then

elseif(Member(i).element_type.eq.3) then

else

i_t=Member(i).element_type

im=mxtype(i_t)

ns=myytype(im)

ie = Member(i).nm_element

immm= Member(i).n_model_type !
do j=1,2

istat = Member(i).d_stat(j)
1i=6*(-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*(4-1)
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
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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)

endif

enddo

return

end

Member () .stress()

out_section_check()

® SUBROUTINE /out_section_check

OO OO0

subroutine out_section_check(Member,Element,
n_member,No_section,Out_section,
ifl,iflz,i_print)

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

include "submain.h"

record / Member_s / Member

record / Element_s / Element

record / Out_section_s / Out_section

dimension Member(*),Element(*),No_section(*)

dimension ifl1(16),iflz(16)

® out_section_s

structure / out_section_s/
integer n_member
integer n_section
integer no_member(10)
integer no_section(11)
integer no_Fiber(30)
end structure
record /out_section_s/ Out_section
if(ifl1(6).eq.0) return
nn=No_section(1) ! 11

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

Manual of Dynamic Analysis System SPACE



9-36

if(nn.gt.0) then

iix=0

iiy=0

do i=1,nn 12
n=No_section(i+l)

if(n.ge.l.and.n.le.n_member)then 13
im=Member(n) .element_type

ie= Member(n).nm_element

if(im.eq.11l.0r.im.eq.13) then 14
iixziix+l

iiy=iiy+2

Out_section.no_member(iix) = n

Out_section.no_section(iix)= 2

Out_section.no_fiber(iiy-1)= Element(ie).nm_section(1)

Out_section.no_fiber(iiy) = Element(ie).nm_section(2)
Out_section.nm_fiber(iiy-1)= Element(ie).n_section(1)

Out_section.nm_fiber(iiy) = Element(ie).n_section(2)

elseif(im.eq.18) then 15
iixziix+l

iiy=iiy+l

Out_section.no_member(iix) = n

Out_section.no_section(iix)= 1

Out_section.no_fiber(iiy)= Element(ie).nm_section(l)

Out_section.nm_fiber(iiy)= Element(ie).n_section(l)

elseif(im.eq.12.or.im.eq.14) then 16
iixziix+l

iify=iiy+3

Out_section.no_member(iix) = n

Out_section.no_section(iix)= 3

Out_section.no_fiber(iiy-2)= Element(ie).nm_section(1)
Out_section.no_fiber(iiy-1)= Element(ie).nm_section(2)

Out_section.no_fiber(iiy) = Element(ie).nm_section(3)
Out_section.nm_fiber(iiy-2)= Element(ie).n_section(1)
Out_section.nm_fiber(iiy-1)= Element(ie).n_section(2)

Out_section.nm_fiber(iiy) = Element(ie).n_section(3)

endif

endif

enddo

Out_section.n_member = iix

Out_section.n_section = iiy

else

Out_section.n_member = 0

endif

write(iflz(6)) Out_section.n_member L

if(Out_section.n_member.eq
write(iflz(6))(Out_section
write(iflz(6))(Out_section
write(iflz(6)) Out_section
write(iflz(6))(Out_section
write(iflz(6))(Out_section

.0) return
.no_member(j),j=1,0ut_section.n_member)
.no_section(j),j=1,0ut_section.n_member)
.n_section
.nm_Fiber(j),j=1,0ut_section.n_section)
.no_fFiber(j),j=1,0ut_section.n_section)

write(76,"(a,i4)") " No. member: *,0Out_section.n_member
write(76,"(a,i4)") " No. section: ",0ut_section.n_section
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if(Out_section.n_member.eq.0) return

return
end
1
2
3
4 11 13
MS
Out_section
5 18
Out_section
6 12 14
MS
Out_section
7

Out_Fiber()

e  SUBROUTINE /0ut_Fiber

- (0k)

OO OO0

subroutine Out_Fiber( )
real*4 v(100),vf(3)
i_print sinteger 0:

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

if(Out_section.n_member.eq.0) return
do j=1,0ut_section.n_member
i=0ut_section.no_member(j)

N -

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 13

nm_div=E_model11(imm).n_section_1
nnm=M_model11(immm).nm_section_1 - 1
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do k=1,nm_div
v(k)=M_model_Fiber(k+nnm).d_stress_x

enddo

write(iflz(6)) (v(k),k=1,nm_div)

do k=1,nm_div
v(k)=M_model_fFiber(k+nnm).d_eps_x

enddo

vf(1) = M_model11(immm).d epsi_x_1 !
vf(2) = M_model11(immm).d epsi_y 1 1y
vf(3) = M_model11(immm).d epsi_z 1 1 2z
write(iflz(6)) (vf(k),k=1,3),(v(k),k=1,nm_div)
nm_div=E_model11(imm).n_section_2
nnm=M_model11(immm).nm_section_2 - 1

do k=1,nm_div
v(k)=M_model_Fiber(k+nnm).d_stress_x

enddo

write(iflz(6)) (v(k),k=1,nm_div)

do k=1,nm_div
v(k)=M_model_fFiber(k+nnm).d_eps_x

enddo

vf(1) = M_model11(immm).d epsi_x 2 !

vf(2) = M_model11(immm).d epsi_y 2 Iy
vf(3) = M_model11(immm).d epsi_z 2 L4
write(iflz(6)) (vf(k),k=1,3),(v(k),k=1,nm_div)
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.eq-101.or.iet.eq.102) then 14
C
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endif
C

enddo

return

end
1
2
3 11
4

9.3.4
Element_s

Member_s

M_model fiber_s
E model fiber_s
Bilinear work Trilinear_work Concrete work
MS

E model fiber_s E model fiberc_ s

M _model fiber_s
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E model fiber_s

E model fiberc_s

C

C L E _model_fiber_s

C
structure / E_model_fiber_s/
integer nm_type !
real*8 E_1 ! El
real*8 E_2 ! E2
real*8 E_3 ! E3
real*8 Q1 !
real*8 Q2 !
real*8 Ec_1 ! El
real*8 Ec 2 ! E2
real*8 Ec_3 ! E3
real*8 Qc_1 !
real*8 Qc_2 !
real*8 G ! G
real*8 A !
real*8 Ay !
real*8 Az !
real*8 ry ! y
real*8 rz ! z
real*8 Ary !
real*8 Arz !
real*8  Ary2 !
real*8 Arz2 !
real*8 Aryz !
real*8 Beta !
real*8 Beta_2 !
end structure

c record / E_model_fiber_s / E_model_fiber

c

C

C L E_model_fiberc_s

C

structure / E_model_fiberc_s/
integer nm_type

!
real*8 AK 1 !
real*8 AK 2 !
real*8 AK 3 !
real*8 Q1 !
real*8 Q2 !
real*8 Q3 !
real*8 Q 4 !
real*8 AK 4 !
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real*8 dm !

real*8 dml !

real*8 G ! G
real*8 A !

real*8 Ay !

real*8 Az !

real*8 ry ! y
real*8 rz ! z
real*8 Ary !

real*8 Arz !

real*8  Ary2 !

real*8 Arz2 !

real*8 Aryz !

real*8 Beta !

real*8 Beta 2 !

end structure
c record / E_model_fiberc_s / E_model_fiber

E model fiber_s

E model fiber_s

M_model fiber_s

M_model fiber_s

M _model fiber_s

M _model fiber_s

C

C L M_model_fiber_s

C
structure / M_model_fiber_s/
integer n_type !
integer i_elastic !
real*8 d_eps_x !
real*8 d_stress_x !
real*8 d_E !
end structure

c record / M_model_fiber_s / M_model_fiber
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Bilinear_work_s

BiLinear()

BiLinear_h(Q

TriLinear_ASQ

Trilinear_work_s

TriLinear()

TriLinear_h()

BiLinear_ASQ

Concrete_work_s
Concrete()
Concrete_e()

C
C L Bilinear Work
C
c
c
structure / Bilinear_work s/
integer i_stat !
real*8 Pl !
real*8 P2 !
real*8 Sig_z !
end structure
c record / Bilinear_work_s / Bilinear_work
c
C
C L Trilinear Work
C
c
c
structure / Trilinear_work_s/
integer i_stat !
real*8 P1(5) !
end structure
c record / Trilinear_work_s / Trilinear_work
c
C
C L Concrete Work
C
c
c
structure / Concrete_work_s/
integer i_stat !
integer ipret !
integer ipre_c !
real*8 P1(6) !
end structure
c record / Concrete_work_s / Concrete_work
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New_submain.h

New_submain.h

submain_dynamic_a()

c
record / E_model_fiber_s / E_model_fiber
record / M_model_fiber_s / M_model_fiber

c
record / Bilinear_work_s / Bilinear_work
record / Trilinear_work_ s / Trilinear_work
record / Concrete_work_s / Concrete_work

C
ALLOCATABLE :: E_model_fiber(:)

ALLOCATABLE :: M_model_fiber(:)

c

ALLOCATABLE :: Bilinear_work(:)
ALLOCATABLE :: Trilinear_work(:)
ALLOCATABLE :: Concrete_work(:)

c

n= Model_type.nm_div_fmodel !

if(n.ne.0) then

ALLOCATE (M_model_fiber(n))

endif

n= Model_type.nm_div_felement !
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if(n.ne.0) then
ALLOCATE (E_model_fiber(n))
endif

n= Model_type.n_m_bilinear
if(n.ne.0) then

ALLOCATE (Bilinear_work(n))
endif

n= Model _type.n_m_trilinear
if(n.ne.0) then

ALLOCATE (Trilinear_work(n))
endif

n= Model_type.n_m_Concrete
if(n.ne.0) then

ALLOCATE (Concrete_work(n))
Endif

submain_dynamic_a()

New_model fiber

SPACE

Fiber_Model_GI111()

e  SUBROUTINE /Fiber_Model_GI11

- (0k)

OO OO0

9.3.5
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C ® Model No.11

C

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,New_fiber_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
record / New_fiber_work s / New_fiber_work
dimension E_model_fiber(*),M_model_fiber(*)
dimension Bilinear_work(*),Trilinear_work(*)
dimension Concrete_work(*),New_fiber_work(*)
dimension ak(12,12)

c
if(it.eq.1l) then
do i=1,30
M_model .ff_ip(i) = 0.
enddo
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
do i=1,nm_div
nn = nn +1
nnm = nnm + 1

C
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. !

c

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).

m il

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

m il

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

ry
rz

ry

ry
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if(nm_type.le.10) then
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
else
goto ( 110,120),nm_type-100
110 continue
c
New_fiber_work(nmx).i_stat = -1
goto 100
120 continue
c
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+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
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aa Zaa +A
g9 = gg + A*E_model_fiber(nn).G
enddo
99 =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. 1 2z
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. 1 2z
endif

c
call Fiber_Model _G11(it,ak,alength,Member,Element,
* E_model ,E_model_fiber,M_model ,M_model_fFiber)
return
end

Bilinear_work Trilinear work Concrete work
New_fiber_work
Stiff_M110)

C

C ®  SUBROUTINE /Stiff M1l

C

C e (ok)

C

subroutine Stiff M11(im,it,n_type,ak,Member,alength,
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* Model_type,Element,
* 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 / 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(*)

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

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

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

goto 100
15 continue

goto 100
16 continue

goto 100
17 continue

goto 100
18 continue

goto 100
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19 continue

c
goto 100
20 continue
c
100 continue
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
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 / M_model_fiber
record / E_model_fiber_s / E_model_fiber
dimension E_model_fiber(*),M_model_fiber(*)
dimension ak(12,12)
c
if(it.eq.1l) then it i
aa = M_model.d aa 1 !
ra = M_model.d ra_1 I E*
ray = M _model.d_ray 1 1 E*A*z
raz = M_model.d_raz_1 I E*A*y
raz2 = M_model.d_raz2_1 I E*A*y*y
ray2 = M_model.d_ray2_1 1 E*A*z*z
rayz = M_model.d_rayz_1 I E*A*z*y
gg = M_model.d gg 1 I G*A
else
aa = M_model.d_aa 2 !
ra = M_model.d ra 2 I E*
ray = M _model.d_ray 2 1 E*A*z
raz = M_model.d_raz_2 I E*A*y
raz2 = M_model.d_raz2 2 I E*A*y*y
ray2 = M_model.d_ray2 2 I E*A*z*z
rayz = M_model.d_rayz_2 1 E*A*z*y
gg = M_model.d_gg 2 I G*A
endif
rix = Element.RIx
asy = Element.ASy
asz = Element.ASz
c
call Fiber_GK(ak,alength,ra,ray,raz,
* raz2,ray2,rayz,gg,aa,rix,asy,asz)

return
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end

Cal_stress_M11()

®  SUBROUTINE /Cal_stress_M11

OO OO0

subroutine Cal_stress_M11(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)

do i=1,12

s=0.

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

st(i)=s

enddo

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

9.3.6
submain_dynamic_a()
Check_stress()
Cal_check_stiff_M11()

Manual of Dynamic Analysis System SPACE



9-51

goto(111,112,113,114,115,116,117,118,119,120), iet-10
111 continue
c Model _No.11
call Cal_check_stiff_M11(Control,N_analysis,

* mem,Model_type,Member(i),Element(ie),

* E _modelll, E_model_fiber,

* M_modell1l, M_model_fiber,

* Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)

Cal_check_stiff_M11()
C
C ®  SUBROUTINE /Cal_check_stiff M11
C
C e ( )
C
subroutine Cal_check stiff M11( )
C
c
it=0
do i=1,n_div
c
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(1,1,1),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
enddo

c

c

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
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return
end

Stiff M11(Q)

Fiber_check()

C
C ®  SUBROUTINE /Fiber_checkll
C
C e
C
subroutine Fiber_check(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"
include "New_submain.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 w(12)
c i
c

if(it.eq.1l) then

depsi x1= (wW() - w()) / Alength !

depsiyl= (w(l) - w()) / Alength ! vy

depsi_z1= (w(2) - w(6)) / Alength ! =z
if(N_analysis.eq.10.or.N_analysis.eq.8) then !
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. !
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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 1y
M model.d epsi_z 1 = d_epsi_z 1 + M_model.d epsi_z 1 1 2z

c
nm_div = E_model.n_section_1
nn = E_model.nm_section_1 - 1
nnm = M_model.nm_section_1 - 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
M_model_fiber(nnm).d_eps_x = M_model_fiber(nnm).d_eps_x + du !
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),nm_type
10 continue

call BiLinear()
goto 100
20 continue

call TriLinear()
goto 100
30 continue

call Concrete()
goto 100
40 continue

call Concrete_e()
goto 100
50 continue

call BiLinear_h()
goto 100
60 continue

call TriLinear_h()
goto 100
70 continue

call BiLinear_ASQ)
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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

c
goto 100
endif
endif

c

100 continue
enddo

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

Member.d_stat(1l) = 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 =
raz =
raz2 =
ray2 =
rayz =
g9 =
aa =
AN =
AMy =
AMz = 0.
ra_before = M_model.d ra_1
do i=1,nm_div

O O O O O O o o o o

nn =nm +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
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AN = AN + ANN

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

if(iistat.ge.nm_div) then
ra=ra_before
endif

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 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 = gg I G*A
c ]
c
elseif(it.eq.2) then
do i=1,nm_div
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 ( 11,21,31,41,51,61,71),nm_type
11 continue

call BiLinear()
goto 101
21 continue

call TriLinear()
goto 101
31 continue

call Concrete()
goto 101
41 continue

call Concrete_e(M_model_fiber()
goto 101
51 continue

call BiLinear_h()
goto 101
61 continue
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call TriLinear_h()
goto 101
71 continue

call BiLinear_AS(Q)
goto 101
elseif(nm_type/10.eq.10) then

goto (111,121),nm_type - 100
111 continue

call New_model_fiber()
goto 101
121 continue

goto 101
endif
endif

101 continue
enddo

return
end

101

2

New_model_fiber()

Member Element

M_model fiber
Bilinear_work Trilinear_work Concrete work

New_fiber_ work
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1 New_fiber_work (nmx).i_stat -1

2. (M_model_Fiber(nnm).d_E

3. M_model_fiber(nnm).d_stress_x
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