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9990

i_print =0
continue

call Reset_control(Control,i_calnum)

n_iterate = 0 !
n_member=Parameter_C.n_member

n_point =Parameter_C.n_point
n_unknown=Parameter_C.n_unknown
n_local_coord=Parameter_C.n_local_coord
if(numb_method.eq.1) then

N_implicit_method = -1 !

Iteration_method = 2

Endif

write(damp_out,"(///a,3i4)") " Dynamic analysis start :",
* ns_step,n_step,Dynamic_load. load_dynamic(1)
do 9999 istep=ns_step,ns_step+n_step - 1
T=Newmark_P.dt*istep
i_print=mod(istep,Control.interval_out)

stimes =secnds(stimes)
write(damp_out,"(/a,i6,a,f10.3,a,f12.4,a,i4,a,f12.4)")
* " Step No,:",istep,
* Time *,T,
* "sec. Max. Disp. *,d_max_v,
* Node Number *,id_max_v,
* " times (s):",stimes

stimes=secnds(0.0)

(0k)

O 0O 0 0O 0O 00

(0k)

if(istep.eq.l.or.istep.eq.Newmark_P.n2_step) then
n_istep=1
if(istep.eq.Newmark _P.n2_step) n_istep=2

(ok)
n_skyline=Parameter_C.n_skyline

call Set_sky_zero(gskym,n_skyline)

write(damp_out,*) " Set_sky zero ok"
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C
call Build_sky mm(n_istep,gskym,
* Point,n_point, am_point , rot_local,
n_local_coord ,Newmark P, max_h_sky)
c write(damp_out,*) " Build_sky mm ok"
c (ok)
C
c (ok*)
if(Dynamic_load. load_mass .ne. 0) then
call Cal_mass_linear(n_istep,Element,Member,Parameter_C,am_member,
workl_elememt,work2_elememt,workl member,work2_member,
Dynamic_load. load_mass)
c write(damp_out,*) " Cal_mass_linear ok"
c (ok*)
call Rotate_mass(n_istep,Element,Member,n_member,am_member,
* rot_memb,Dynamic_load. load_mass)
c write(damp_out,*) " Rotate_mass ok"
c (ok*)
call Build_sky m(n_istep,gskym,n_skyline, Member,n_member,
* am_member ,Newmark P, max_h_sky,Element)
endif
c write(damp_out,*) " Build_sky m ok"
c (ok)
if(Parameter_C.nc_member .ne. 0) then
call Build_sky_c(gskym,Member,n_member,
* ac_member ,Newmark_P, max_h_sky)
c write(damp_out,*) " Build_sky c ok"
endif
c (ok)
c
call Build_sky k(n_istep,gskym,n_skyline, Member,n_member,
* Ak_linear, Newmark P, max_h_sky)
c write(damp_out,*) " Build_sky k ok"
c Lbu (ok)
n_skyline=Parameter_C.n_skyline
call decomp_sky(n_skyline,n_unknown,n_unknown,max_h_sky,
* gskym,gskym_d,nwork, twork, iexit)
c write(damp_out, "(a,12f12.3)")" gskym **
C
if(iexit.ne.0) then
ierr_dat =100
write(damp_out,*) " decomp_sky err”,iexit
return
endif
c write(damp_out,*) " decomp_sky ok",iexit
endif
c
c
c
c
c
if(Control.type_analysis .ne. 7) goto 9981
c
c
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c

c

c

c (ok)
call Clear_vec(n_unknown, ld_point )

write(damp_out,*) " Clear_vec ok"

c (ok)
accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark P.f1_T)
acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark _P.f1_T)

c write(damp_out, " (a,4f10.3)") " Get_Acc ok"

c
call Add_earthl_ld(n_istep,accl,acc2,acc3,ld_point,

* Point,n_point,am_point,rot_local,Parameter_C)

c write(damp_out,*) " Add_earthl_Id ok"

c
call Add_earth2_ld(accl,acc2,acc3, ld_point,

* Member,n_member,am_member,rot_local ,Parameter_C,Dynamic_load)

c write(damp_out,*) " Add_earth2_Id ok"

c (ok)
pl=Get_Ps(T,1,fdd_point,Dynamic_load)
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)

c write(damp_out, " (a,4f10.3)") " Get_Ps ok"
call Add_point_ld(pl,p2,p3,1d_point,n_unknown,

* Dynamic_load,fld_static)

c write(damp_out,*) " Add_point_Id ok"

c (ok)

c (ok)
call Add_dampl ld(n_istep,ld_point,Point,n_point,

past_disp_point,past_vel_point,past_acc_point,
* am_point,Newmark_P,Parameter_C,rot_local)

c write(damp_out,*) " Add_dampl ld ok"

c (ok)
call Add_damp2_ld(n_istep, Id_point,Member,n_member,

past_disp_point,past_vel_point,past_acc_point,
* am_member ,Newmark_P,Element,Dynamic_load. load_mass)

c write(damp_out,*) " Add_damp2_ld ok"

c (ok)

call Add_damp3_ld(n_istep, 1d_point,Member,n_member,
past_disp_point,past_vel_point,past_acc_point,
* ac_member ,Newmark_P,Model_type.n_m_damp)

c write(damp_out,*) " Add_damp3_ld ok"

c (ok)

c
call Add_stiffl_ld(n_istep,ld_point,Member,n_member,

past_disp_point,past_vel_point,past_acc_point,
* ak_linear,Newmark_P)

c write(damp_out,*) " Add_stiffl_Id ok"

c A (0k)
nx =0

call Estimate_disp_vel(nx, n_unknown,
est_disp_point, est_vel _point, est_ddisp_point,
* past_disp_point, past_vel _point, past_acc_point,
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result_disp_point, result_vel point,

* past_dacc_point,result_acc_point,Newmark_P)
c write(damp_out,*) " Estimate_disp_vel ok"
c Maxwel | (ok)
call Add_fdd_Id(ld_point,E_model6_real ,Element,
* Member,n_member,est_vel_point,rot_memb)
c write(damp_out,*) " Add_fdd_Id ok"
c (ok)
n_skyline=Parameter_C.n_skyline
call solve_sky(n_skyline,n_unknown,n_unknown,
* max_h_sky,gskym,gskym d,
nwork, twork, Id_point,result_acc_point)
c write(damp_out,*) " solve_sky ok"

c B (0k)
call Cal_disp_vel(n_unknown,
* result_disp_point, result_vel_point, result_acc_point,
* past_disp_point, past_vel_point, past_acc_point,
* Newmark_P)
write(damp_out,*) " Cal_disp_vel ok"
goto 9980

(9]

O O 0O 00

9981 continue
if(lteration_method .eq. 2) goto 9982

C

c

c

c

c

c (ok)
call Clear_vec(n_unknown, ld_point )

c write(damp_out,*) " Clear_vec ok"

c Work(a,b) (ok)
call Set_a b _vec(n_unknown,a_vector,b_vector,Newmark P,

* past_vel _point, past_acc_point)

c (ok)
call Get_pointforce_ld(ld_point,Member,n_member)

c write(damp_out, "(a,6f16.5)") "Get_pointforce_Id ok"

c (ok)
accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark _P.f1_T)
acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark _P.f1_T)

c write(damp_out, " (a,4f10.3,i4) ") "Get_Acc ok"

c
call Add_earthl_ld(n_istep,accl,acc2,acc3, ld_point,

* Point,n_point,am_point,rot_local,Parameter_C)

c write(damp_out,*) " Add_earthl_Id ok"

c
call Add_earth2_ld(accl,acc2,acc3, ld_point,

* Member,n_member,am_member,rot_local ,Parameter_C,Dynamic_load)

c write(damp_out,*) " Add_earth2_ld ok"
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c (ok)
pl=Get_Ps(T,1,fdd_point,Dynamic_load)
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)

c write(damp_out, " (a,4f10.3)") " Get_Ps ok"
call Add_point_ld(pl,p2,p3,1d_point,n_unknown,

* Dynamic_load,fld_static)
c write(damp_out,*) " Add_point_ld ok"
c (ok)
c (ok)
call Add_dampl ld_ex(n_istep,ld_point,Point,n_point,
* a_vector,am_point,Newmark_P,Parameter_C,rot_local)
c write(damp_out,*) " Add_dampl_ld ok"
c (ok)
call Add_damp2_ld_ex(n_istep, Id_point,Member,n_member,a_vector,
* am_member ,Newmark_P,Element,Dynamic_load. load_mass)
c write(damp_out,*) " Add_damp2_ld ok"
c (ok)
call Add_damp3_ld_ex(n_istep, Id_point,Member,n_member,
ac_member,a_vector,Element,rot_memb,E_model6_real,
* Newmark_P,Model_type.n_m_damp)
c write(damp_out,*) " Add_damp3_ld ok"
c (ok)
c
call Add_stiffl_ld(n_istep,ld_point,Member,n_member,
past_disp_point,past_vel_point,past_acc_point,
* ak_linear,Newmark_P)
c write(damp_out,*) " Add_stiffl_Id ok"
c A (ok)

n_err_roop =0

9991 continue

nx =0

call Estimate_disp_vel(nx, n_unknown,
est_disp_point, est_vel_point, est_ddisp_point,
past_disp_point, past_vel_point, past_acc_point,
result_disp_point, result_vel_point,
past_dacc_point,result_acc_point,Newmark_P)

*
*
*
*

c write(damp_out,*) " Estimate_disp_vel ok"
C
c
c
c
c
n_roop=Newmark_P.max_repeat
do iroop=1,n_roop
write(damp_out,*) * " ,iroop
c (ok)
call Clear_vec(n_unknown, Id_point_repeat)
c write(damp_out,*) " Clear_vec ok"
c (ok)
call Add_stiff2_Id(ld_point_repeat,
* Member,n_member,est_disp_point,ak_linear)
c write(damp_out,*) " Add_stiff2_Id ok"
c (ok)
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call Add_tan_stiff_ld(ld_point_repeat,

* Member,n_member,est_ddisp_point,ak _nonlinear)
c ( )
c call Add_stiff2x_ld(ld_point_repeat,
c * Member,n_member, result_acc_point,ak_linear,Newmark_P)
c write(damp_out,*) " Add_stiff2_Id ok"
c ( )
c call Add_tan_stiff2_Id(ld_point_repeat,
c * Member,n_member, result_acc_point,ak_nonlinear,Newmark_P)
c Maxwel | (ok)
call Add_fdd_Id(ld_point_repeat,E_model6_real,Element,
* Member,n_member,est_vel_point,rot_memb)
write(damp_out,*) " Add_fdd_Id ok"
c (ok)
call add_vec(n_unknown,ld_point_repeat, Id_point)
c write(damp_out,*) " add_vec ok"
c (ok)
n_skyline=Parameter_C.n_skyline
call solve_sky(n_skyline,n_unknown,n_unknown,
* max_h_sky,gskym,gskym d,
nwork, twork, Id_point_repeat,result_acc_point)
c write(damp_out,*) " solve_sky ok"
c B (0k)
call Cal_disp_vel(n_unknown,
* result_disp_point, result_vel_point, result_acc_point,
* past_disp_point, past_vel_point, past_acc_point,
* Newmark_P)
c write(damp_out,*) " Cal _disp_vel ok"
c (ok)
if(ICheck_error(iroop,n_point,Point,n_unknown,result_disp_point,
* est_disp_point, Newmark_P) .eq. 0) goto 9980
c write(damp_out,*) " Check_error ok"
c (ok)
nx=iroop
call Estimate_disp_vel(nx, n_unknown,
* est_disp_point, est_vel_point, est_ddisp_point,
* past_disp_point, past_vel_point, past_acc_point,
* result_disp_point, result_vel_point,
* past_dacc_point,result_acc_point, Newmark_P)
c write(damp_out,*) " Estimate_disp_vel ok"
end do
c
c
c
c
c

write(76,*) "
n_iterate = 9999
Iteration_method = 2
N_implicit_method = 1
nm_iterate = nm_iterate+l !
9982 continue
c write(76,"(a,10f16.5)") *
c
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c
c
c
c
c
c
c
c
c
n_istep=1
if(istep.ge.Newmark _P.n2_step) n_istep=2
c
n_skyline=Parameter_C.n_skyline
call Set_sky zero(gskym,n_skyline)
c write(damp_out,*) " Set_sky zero ok"
c
c
call Build_sky mm(n_istep,gskym,
* Point,n_point, am_point , rot_local,
n_local_coord ,Newmark P, max_h_sky)
c write(damp_out,*) " Build_sky mm ok"
c
c
c (ok*)
if(Dynamic_load. load_mass .ne. 0) then
call Cal_mass_linear(n_istep,Element,Member,Parameter_C,am_member,
workl_elememt,work2_elememt,workl member,work2_member,
Dynamic_load. load_mass)
c write(damp_out,*) " Cal_mass_linear ok"
c
call Rotate_mass(n_istep,Element,Member,n_member,am_member,
* rot_memb,Dynamic_load. load_mass)
c write(damp_out,*) " Rotate_mass ok"
c
call Build_sky m(n_istep,gskym,n_skyline, Member,n_member,
* am_member ,Newmark P, max_h_sky,Element)
endif
c write(damp_out,*) " Build_sky m ok"
c ( Maxwell )
if(Parameter_C.nc_member .ne. 0) then
call Build_sky c_ex(gskym,Member,Element,n_member,rot_memb,
* ac_member ,Newmark P, max_h_sky,E_model6_real)
c write(damp_out,*) " Build_sky c ok"
endif
c
c
call Build_sky kk(n_istep,gskym,n_skyline, Member,n_member,
* Ak_linear,Ak_nonlinear, Newmark_P, max_h_sky)
c write(damp_out,*) " Build_sky k ** ok"
C LDU
n_skyline=Parameter_C.n_skyline
call decomp_sky(n_skyline,n_unknown,n_unknown,max_h_sky,
* gskym,gskym_d, nwork, twork, iexit)
c write(damp_out,"(a,12f12.3)")" gskym ok",
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C
if(iexit.ne.0) then
ierr_dat = 100
write(damp_out,*) " decomp_sky err”,iexit
return
endif
c write(damp_out,*) " decomp_sky ok",iexit
c
c
c
c
C
c (ok)
call Clear_vec(n_unknown, ld_point )
write(damp_out,*) " Clear_vec ok"
c Work(a,b) (ok)
call Set_a b _vec(n_unknown,a_vector,b_vector,Newmark P,
* past_vel _point, past_acc_point)
c
call Get_pointforce_ld(ld_point,Member,n_member)
c write(76,"(a,10f16.5)") "lp_point_1",(ld_point(j),j=1,n_unknown)
c
accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark _P.f1_T)
acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark _P.f1_T)
c write(damp_out, " (a,4f10.3,i4)") " Get_Acc ok"
c
call Add_earthl_ld(n_istep,accl,acc2,acc3,ld_point,
* Point,n_point,am_point,rot_local,Parameter_C)
c write(76,"(a,10f16.5)") "lp_point 2"
c

call Add_earth2_ld(accl,acc2,acc3, ld_point,
* Member,n_member,am_member,rot_local ,Parameter_C,Dynamic_load)
c write(damp_out,*) " Add_earth2_Id ok"

pl=Get_Ps(T,1,fdd_point,Dynamic_load)
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)

c write(damp_out, " (a,4f10.3)") " Get_Ps ok"
call Add_point_ld(pl,p2,p3,1d_point,n_unknown,

* Dynamic_load, fld_static)
c write(damp_out,*) " Add_point_Id ok"
c (ok)
c (ok)
call Add_dampl ld_ex(n_istep,ld_point,Point,n_point,
* a_vector,am_point,Newmark _P,Parameter_C,rot_local)
c write(damp_out,*) " Add_dampl_ld ok"
c (ok)
call Add_damp2_ld_ex(n_istep, Id_point,Member,n_member,a_vector,
* am_member ,Newmark_P,Element,Dynamic_load. load_mass)
c write(damp_out,*) " Add_damp2_Id ok"
C Maxwel |
call Add_damp3_ld_ex(n_istep, Id_point,Member,n_member,
* ac_member,a_vector,Element,rot_memb,E_model6_real,
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* Newmark_P,Model_type.n_m_damp)
c write(76,"(a,10f16.5)") "lp_point 4"
C
call Add_stiffl_Id_ex(n_istep, ld_point,Member,n_member,
* a_vector,ak_linear,Newmark_P)
c write(damp_out,*) " Add_stiffl_Id ok"
C
call Add_tan_stiff_ld(ld_point,
* Member,n_member,b_vector,ak_nonlinear)
c write(damp_out,*) " Add_tan_stiff_ld ok"
c Maxwel I fd (ok)
call Add_fdd_Id_ex(ld_point,E_model6_real,Element,
* Member,n_member,est_vel_point,rot_memb)
c write(damp_out,*) " Add_fdd_Id ok"
c (ok)
n_skyline=Parameter_C.n_skyline
call solve_sky(n_skyline,n_unknown,n_unknown,
max_h_sky,gskym,gskym d,
nwork, twork, Id_point,result_acc_point)
c write(damp_out,*) " solve_sky ok"
c B (ok)
call Cal_disp_vel(n_unknown,
* result_disp_point, result_vel_point, result_acc_point,
* past_disp_point, past_vel _point, past_acc_point,
* Newmark_P)
c write(damp_out,*) " Cal _disp_vel ok"
c
c
c
c
c
if(N_implicit_method.ne.-1) then !
N_implicit_method = N_implicit_method - 1
if(N_implicit_method.eq.0) then
Iteration_method =1 !
c
c
c
c
c
c (ok)
c (ok)
if(istep.eq.l.or.istep.eq.Newmark_P.n2_step) then
n_istep=1
if(istep.eq.Newmark _P.n2_step) n_istep=2
endif
c (ok)
n_skyline=Parameter_C.n_skyline
call Set_sky_zero(gskym,n_skyline)
c
c

call Build_sky_mm(n_istep,gskym,
* Point,n_point, am_point , rot_local,
n_local_coord ,Newmark_P, max_h_sky)
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c (0k)

c (ok*)
if(Dynamic_load. load_mass .ne. 0) then
call Cal_mass_linear(n_istep,Element,Member,Parameter_C,am_member,
workl_elememt,work2_elememt,workl member,work2_member,
Dynamic_load. load_mass)

c (ok*)
call Rotate_mass(n_istep,Element,Member,n_member,am_member,
* rot_memb,Dynamic_load. load_mass)
c (ok*)
call Build_sky m(n_istep,gskym,n_skyline, Member,n_member,
* am_member ,Newmark P, max_h_sky,Element)
endif
c (ok)

if(Parameter_C.nc_member .ne. 0) then
call Build_sky_c(gskym,Member,n_member,

* ac_member ,Newmark_P, max_h_sky)
endif
c (ok)
c
call Build_sky k(n_istep,gskym,n_skyline, Member,n_member,
* Ak_linear, Newmark P, max_h_sky)
c Lou (ok)
n_skyline=Parameter_C.n_skyline
call decomp_sky(n_skyline,n_unknown,n_unknown,max_h_sky,
* gskym,gskym_d,nwork, twork, iexit)
c
if(iexit.ne.0) then
ierr_dat =100
write(damp_out,*) " decomp_sky err”,iexit
return
endif
c write(damp_out,*) " decomp_sky ok",iexit
endif
endif
c
C
c
c
c
c
Newmark[3
4-3
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(4.2) LDU SPACE

100 2

2 Newmark[3

2
3 Newmark[3 @)
F= (3) 2
v
4 E——
4 l
4
* Y \
LDU 43
4
Newmark[3
M+ [Cle s K| fTna} .
— M1} 1P - () - [€ia) -[Kp)
_{fd}_[KT(Yn):|{yn+l}+|:K:|{AYn+1} .................. (4.2)
[M]
(K] [C] JZ ) JZ )

Newmark P
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gskym LDU SPACE

Dynamic_load load_mass

gskym

Parameter C.nc_member

C

c

c

c

C
do 9999 istep=ns_step,ns_step+n_step — 1 1.1
T=Newmark_P.dt*istep
i_print=mod(istep,Control.interval_out)

c

c

c No.1

c

c

c (ok)

c (ok)
if(istep.eq.1l.or.istep.eq.Newmark_P.n2_step) then 11.2
n_istep=1
if(istep.eq.Newmark_P.n2_step) n_istep=2

c (ok)
call Set_sky zero() 11.3

C

C
call Build_sky_mm() 11.4

c (ok)

c

c (ok)
if(Dynamic_load. load_mass .ne. 0) then 115
call Cal_mass_linear()

c (ok)
call Rotate_mass() 11.6

c (ok*)
call Build_sky mQ 1.7

c (ok)
if(Parameter_C.nc_member .ne. 0) then
call Build_sky c() 11.8

c (ok)

C
call Build_sky kO 11.9
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call decomp_sky()
c write(damp_out, "(a,12f12.3)")" gskym **

C
if(iexit.ne.0) then
ierr_dat =100
write(damp_out,*) " decomp_sky err”,iexit
return
endif
c write(damp_out,*) " decomp_sky ok",iexit
endif
LDU
[F]=[[M]+y1[5}+y2[Kﬂ .................. (4.3)
1.1
1.2
LDU
1.3 gskym
1.4
Newmark P
1.5
1.6 1.7
1.6
1.7 gskym
1.8 gskym
Parameter C nc_member
Maxwell
gskym
1.9 gskym

11.10

1.1

(4.3)

[F-

[M] (1.4),(1.7)

+m[C] 4,27,
(1.8) ,(1.9)

+ [ K] (1.9)
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newmark_s
gskym

1.10 [F1 LDU
1.11
C
C ®  SUBROUTINE /Build_sky_mm
C
C s (0k)
C

subroutine Build_sky mm(n_istep,gskym,
Point,n_point, am_point , rot_local,
n_local_coord ,Newmark P, max_h_sky)

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

include "submain.h"

dimension am_point(2,*),gskym(*)

dimension max_h_sky(0:*),rot_local(3,3,%*)

record / newmark_s / Newmark_P

record / point_s / Point
dimension Point(*)
C
c n_istep sinteger
c gskym(n_skyline) ‘real*8
c Point :structur
c n_point zinteger
c am_point(2,n_point) ‘real*8
c rot_local (3,3, *) ‘real*8
c n_local_coord zinteger
c Newmark_P :structure
c max_h_sky(n_unknown+1) zinteger
c
c
c [v1 +p1 [C] = (1 + plal)[M]
c
if(n_istep.eq.1l) then
ik=1
par=1. + Newmark_P.ddt*Newmark P.alfl_1
else
ik=2

par=1. + Newmark_P.ddt*Newmark P.alf2_1

endif

Manual of Dynamic Analysis System

SPACE



4-21

do i=1,n_point
am=par*am_point(ik,i)

do j=1,3

irest = Point(i).irest(j)
if(irest.gt.0) then
i3=max_h_sky(irest)
gskym(i3)=gskym(i3)+am

endif
enddo
end do
return
end
C
C ®  SUBROUTINE /Build_sky m
C
C L (ok)
C
subroutine Build_sky m(n_istep,gskym,n_skyline, Member,n_member,
* am_member ,Newmark P, max_h_sky,Element)
implicit real*8(A-H,0-2)
include "submain.h"
dimension am_member(12,12,%*)
dimension max_h_sky(0:%*)
record / newmark_s / Newmark P
record / member_s / Member
record / element_s / Element
dimension Member(*),Element(*)
dimension gskym(*)
c
c n_istep sinteger
c gskym(n_skyline) :real*8
c n_skyline sinteger
c Me ber :structure
c n_member sinteger
c am_member(12,12,n_member) :real*8 —
c Newmark_P :structure
c max_h_sky(n_unknown+1) sinteger
c Element :structure
c [M] +p1 [C] = (1 + plal)[M] pl=Atd
c

if(n_istep.eq.1l) then

par=1.+ Newmark_P.ddt*Newmark P.alfl_1 !
ik=1

else

par=1.+ Newmark_P.ddt*Newmark P.alf2_1 !
ik=2

endif

do i=1,n_member

nm=Member (i) .nm_element
if(Element(nm).am(ik) .ne. 0. ) then

call Build_ak(gskym,

Member(i).irest(l), max_h_sky,

* par,am_member(1,1,i) )

endif
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end do
return
end
C
C ®  SUBROUTINE /Build_sky c
C
C L (ok)
C
subroutine Build_sky_c(gskym,Member,n_member,
* ac_member ,Newmark P, max_h_sky)
implicit real*8(A-H,0-2)
include "submain.h"
dimension ac_member(12,12,*),gskym(*)
dimension max_h_sky(0:%*)
record / newmark_s / Newmark P
record / member_s / Member
dimension Member(*)
c
c n_istep sinteger
c Me ber :structure
c n_member sinteger
c Ac_member(12,12,nc_member) :real*8
c Newmark_P : structure
c max_h_sky(n_unknown+1) . integer
c
par=Newmark_P.ddt
do i=1,n_member
i j=Member (i) .nm_damp
if(ij.ne.0) then
call Build_ak(gskym,
Member(i).irest(l), max_h_sky,
* par,ac_member(1,1,ij) )
end if
end do
return
end
C
C ®  SUBROUTINE /Build_sky k
C
C L (ok)
C
subroutine Build_sky k(n_istep,gskym,n_skyline, Member,n_member,
* ak_linear ,Newmark P, max_h_sky)
implicit real*8(A-H,0-2)
include "submain.h"
dimension ak_linear(12,12,*),gskym(*)
dimension max_h_sky(0:%*)
record / newmark_s / Newmark P
record / member_s / Member
dimension Member(*)
c
c n_istep sinteger
c n_skyline sinteger
c Me ber :structure
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c n_member sinteger
c Ak_linear(12,12,n_member) :real*8
c Newmark_P : structure
c max_h_sky(n_unknown+1) : integer
c
if(n_istep.eq.1l) then
par=Newmark_P.bdt + Newmark P.ddt*Newmark_P.alfl 2
else
par=Newmark_P.bdt + Newmark_ P.ddt*Newmark_P.alf2_2
endif
do i=1,n_member
call Build_ak(gskym,
Member(i).irest(l), max_h_sky,
* par,ak_linear(1,1,i) )
end do
return
end
C
C ®  SUBROUTINE /Cal_lin_mass_M1
C
C L (ok)
C
subroutine Cal_lin_mass_M1(am_beam,Member,Element,am)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s /Member
record / element_s /Element
dimension am(12,12)
c
c am_beam ‘real*8 tf/cm
c Member :structure
c Element :structure
c am :real*8
c
do i=1,12
do j=1,12
am(i,j)=0.
enddo
enddo

rlength=Member.alength
aria =Element.a
riy=Element.Rly
riz=Element.RIz
rix=Element.RIx
amkk=am_heam
raml=amkk*rlength
ram2=13.0/35.0
ram3=11.0/210.0*rlength
ram4=9.0/70.0
ram5=13.0/420.0*rlength
ram6=6.0/(5.0*aria*rlength*rlength)
ram7=10.0*aria*rlength
ram8=rlength*rlength/105.0
ram10=2.0/(15.0*aria)
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ramll=rlength*rlength/140.0
ram12=30.0*aria

am(1,1)= raml/3.0

am(1,7)= raml/6.0

am(2,2)= raml*(ram2+ram6*riz)
am(2,6)= raml*(ram3+riz/ram7)
am(2,8)= raml*(ram4-ram6*riz)
am(2,12)= raml*(-ram5+riz/ram7)
am(3,3)= raml*(ram2+ram6*riy)
am(3,5)= raml*(-ram3-riy/ram7)
am(3,9)= raml*(ram4-ram6*riy)
am(3,11)= raml*(ram5-riy/ram7)
am(4,4)= raml*rix/(3.0*aria)
am(4,10)= am(4,4)/2.0

am(5,5)= raml*(ram8+raml0*riy)
am(5,9)= raml*(-ram5+riy/ram7)
am(5,11)= raml*(-ramll-riy/raml2)
am(6,6)= raml*(ram8+raml0*riz)
am(6,8)= raml*(ram5-riz/ram7)
am(6,12)= raml*(-ramll-riz/raml2)
am(7,7)= am(1,1)

am(8,8)= am(2,2)
am(8,12)=-am(2,6)

am(9,9)= am(3,3)
am(9,11)=-am(3,5)
am(10,10)=am(4,4)
am(11,11)=am(5,5)
am(12,12)=am(6,6)

do 1i=1,11

do j=i+l1,12

am(j,1)=am(i,j)

enddo

enddo

return

end

4.4.2

[M ]{y}+[6]{y}+[|<]{y} :—[M ][I]{Ug} +{PS}_{f_d} .................. (4.4)

Newmark 3 (3.6) 3.7
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[M (¥} +[C]{{a) + sa (sl +[< ] fo ] + ﬂz{gml}}
:—[M ][|:|{Ug}+{ps}_{fd} .................. (4.5)

[(MT+ [ €+ ol K]]{Fa) i
=M Yt} +{Ps}~{Ta} - [Cl{a} -[KIB} oo (4.6)

c
c
c
c
c
if(Control._type_analysis .ne. 7) goto 9981
c
c
c
c
c
C (ok)
call Clear_vec(n_unknown, Id_point ) 121
C (ok)
accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark_P.f1_T) 12.2
acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark_P.f1_T)
acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark_P.f1_T)
c
call Add_earthl_Id() 123
c
call Add_earth2_ld() 124
c (ok)
pl=Get_Ps(T,1,fdd_point,Dynamic_load) 125
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)
call Add_point_Id()
C (ok)
C (ok)
call Add_dampl_Id() 126
C (ok)
call Add_damp2_Id() 127
C (ok)
call Add_damp3_Id() 1238
C (ok)
c
call Add_stiffl_Id() 129
C A (ok)
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call Estimate_disp_vel() 1210
c Maxwel | (ok)
call Add_fdd_Id() 12.11
c (0k)
call solve_sky() 12.12
c B (0k)
call Cal_disp_vel() 12.13
goto 9980
2.1 Id_point
2.2 T X i
2.3 M1 ]{s)
Id_point
y (4.6)
2.4 [ 1)
Id_point
25 X Pl M) @3
Id_point (2.4)
26 'clial +{Ps} (2.5)
Id_point ~{a} (2.11)
2.7 [Clial -[Cla}  (@6).27)
Id_point _ (2.8),(2.9)
2.8 [C]a) 1d_point [KJp) @9
Maxwell
2.9 [K]{b} 1d_point
Newmark P
[Cfa}
Id_point
2.10 Maxwell At
2.11 Maxwell {Ta] Id_point
2.12 slove_sky()
2.13 Newmark[3
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C
C ®  SUBROUTINE /Clear_vec
C
C L (ok)
C
subroutine Clear_vec(n_unknown,vec)
implicit real*8(A-H,0-2)
dimension vec(*)
C
c n_unknown rinteger
c vec ‘real*8
C
do i=1,n_unknown
vec(i)=0.0
end do
return
end
C
C ® FUNCTION /Get_Acc
C
C L (ok)
C
real*8 function Get_Acc(TT,nx,acc_earth,Dynamic_load,T0)
implicit real*8(A-H,0-2)
include "submain.h"
record / dynamic_load_s / Dynamic_load
real*8 acc_earth(3,*)
C
c structure / dynamic_load_s/
c integer load_point(3) !
c real*8 dt_load_point(3) !
c integer n_load_point !
c integer load_dynamic(3) !
c real*8 amp_load_dynamic(3) !
c real*8 dt_load_dynamic(3) !
c integer n_load_dynamic !
c integer load_mass !
C

Get_Acc =0.

if(Dynamic_load. load_dynamic(nx) .eq. 0) return
dt = Dynamic_load.dt_load_dynamic(nx)
if(dt.eq.0.) return

T=TT-TO

if(T.1e.0.) return

i= T/dt

if(i.1t.1) then

Acc = acc_earth(nx,1)*T/dt
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elseif(i.le.Dynamic_load.n_load_dynamic) then
dtt = t - i*dt
Acc = acc_earth(nx,i)+(acc_earth(nx,i+l) -

* acc_earth(nx, i))*dtt/dt
else
nnx = Dynamic_load.n_load_dynamic
Acc = acc_earth(nx,nnx)
endif
Get_Acc = Acc
return
end
C
C ®  SUBROUTINE /Add_earthl_Id
C
C e (0k)
C
subroutine Add_earthl ld(n_istep,accl,acc2,acc3,d_point,
* Point,n_point,am_point,rot_local,Parameter_C)
implicit real*8(A-H,0-2)
include "submain.h"
dimension am_point(2,*)
dimension rot_local (3,3,%)
record / point_s / Point
record / parameter_s / Parameter_C
dimension Point(*)
dimension amk(3 ),amkk(3)
real*8 Id_point(*)
c
c n_istep zinteger
c accl,acc2,acc3 :real*8
c Id_point(*) ‘real*8
c Point :structure
c n_point sinteger
c am_point(2,n_point) ‘real*8
c rot_local (3,3, *) ‘real*8
c Parameter_C :structure
c
if(n_istep.eq.1l) then
ik=1
else
ik=2
endif

if(Parameter_C.n_local_coord.ne.0) then
do i=1,n_point

am=am_point(ik,i)

amk(1)=am * accl

amk(2)=am * acc2

amk(3)=am * acc3
ij=Point(i).local_coord

if(ij.eq.0) then

do j=1,3

irest =Point(i).irest(j)

if(irest.gt.0) Id_point(irest)=ld_point(irest) - amk(j )
end do
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else
call RotateTLs_v(2,amk,rot_local(1,1,ij),amkk)
do j=1, 3

irest=Point(i).irest(j)

if(irest.gt.0) Id_point(irest)=ld_point(irest) - amkk(j)
end do

endif

end do

else

do i=1,n_point

am=am_point(ik,i)

amk(1)=am * accl

amk(2)=am * acc2

amk(3)=am * acc3

do j=1, 3

irest=Point(i).irest(j)

if(irest.gt.0) Id_point(irest)=ld_point(irest) - amk(j)

end do
end do
end if
return
end
C
C ®  SUBROUTINE /Add_earth2_ld
C
C L (0k)
C
subroutine Add_earth2_ld(accl,acc2,acc3, ld_point,
* Member,n_member,am_member,rot_local ,Parameter_C,Dynamic_load)
implicit real*8(A-H,0-2)
include "submain.h"
dimension am_member(12,12,%*)
dimension rot_local(3,3,%)
record / member_s / Member
record / parameter_s / Parameter_C
record / dynamic_load_s/ Dynamic_load
dimension Member(*)
dimension amk(12),amkk(6)
real*8 Id_point(*)
c c
c n_istep sinteger
c accl,acc2,acc3 ‘real*8
c Id_point(*) ‘real*8
c Point :structure
c n_point sinteger
c am_point(2,n_point) ‘real*8
c rot_local(3,3,%) ‘real*8
c Parameter_C :structure
c
if(Dynamic_load. load_mass .eq.0 ) return
do i=1,12
amk(i)=0.0
enddo

if(Parameter_C.n_local_coord.ne.0) then
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do i=1,n_member

do j=1,12
amk(j)=accl*am_member(j,1,i)+accl*am_member(j,7,i)

+acc2*am_member(j,2, i)+acc2*am_member(j,8,i)

* +acc3*am_member(j,3, i)+acc3*am_member(j,9,i)
enddo

do k=1,2

i j=Member (i) .nm_local_coord(k)

if(ij.eq.0) then

do j=1, 6

J1=j+(k-1)*6

il=Member(i).irest(jl)

if(il.gt.0) Id_point(il)=Id_point(il) - amk(j1)
end do

else

call RotateTLss_v(2,amk(1+(k-1)*6),rot_local(1,1,ij),amkk)
do j=1, 6

J1=j+(k-1)*6

il=Member(i).irest(jl)

if(il.gt.0) Id_point(il)=Id_point(il) - amkk(j)
end do

endif

end do

end do

else

do i=1,n_member

do j=1,12
amk(j)=accl*am_member(j,1,i)+accl*am_member(j,7,i)

+acc2*am_member(j,2, i)+acc2*am_member(j,8,i)

* +acc3*am_member(j,3, i)+acc3*am_member(j,9,i)
enddo

do j=1, 12

il=Member(i).irest(j)

if(il.gt.0) Id_point(il)=Id_point(il) - amk(j)

end do
end do
end if
return
end
C
C ® FUNCTION /Get_Ps
C
C L (ok)
C
real*8 function Get_Ps(T,nx,fdd_point,Dynamic_load)
implicit real*8(A-H,0-2)
include "submain.h"
record / dynamic_load_s / Dynamic_load
real*8 fdd_point(3,*)
C
c structure / dynamic_load_s/
c integer load_point(3) !
c real*8 dt_load_point(3) !
c integer n_load_point !
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T ‘real*8

nx zinteger
fdd_point ‘real*8
Dynamic_load :structure

OO0 O 0O OO0

Get_Ps =0.

if(Dynamic_load. load_point(nx) .eq. 0) return
dt = Dynamic_load.dt_load_point(nx)
if(dt.eq.0.) return

i= T/dt

if(i.1t.1) then

Acc = fdd_point(nx,1)*T/dt
elseif(i.le.Dynamic_load.n_load_point) then
dtt = t - i*dt

Acc = fdd_point(nx,i)+(fdd_point(nx,i+l) -
* fdd_point(nx, i))*dtt/dt
else

nnx = Dynamic_load.n_load_point

Acc = fdd_point(nx,nnx)

endif

Get_Ps = Acc

return

end

e  SUBROUTINE /Add_point_lId

- (0k)

OO OO0

subroutine Add_point_ld(pl,p2,p3,1d_point,n_unknown,
* Dynamic_load, fld_static)

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

include "submain.h"

record / dynamic_load_s / Dynamic_load

real*8 fld_static(3,*),ld_point(*)

pl,p2,p3 real*8
fld_point real*8
Id_static real*8
Dynamic_load : structure

O O 0O 0O 00

do i=1,n_unknown
Id_point(i)=Id_point(i) + pl*fld_static(l,i)
* + p2*fld_static(2,i)
+ p3*fld_static(3,i1)
end do
return
end

®  SUBROUTINE /Add_dampl_ld

- (0k)

OO OO0

subroutine Add_dampl_ld(nx,d_point,Point,n_point,
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past_disp_point,past_vel _point,past_acc_point,

* am_point,Newmark_P,Parameter_C,rot_local)

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

include "submain.h"

record / newmark s / Newmark_P

record / parameter_s /Parameter_C

record / point_s /Point

dimension Point(*)

real*8 Id_point(*),am point(2,*),rot_local(3,3,%*)

dimension u(3),amm(3),uu(3)

dimension past_disp_point(*),past_vel point(*),past_acc_point(*)

C
c nx rinteger
c Id_point(*) ‘real*8
c Point :structure
c n_point rinteger
c past_disp_point ‘real*8
c past_vel _point ‘real*8
c past_acc_point ‘real*8
c am_point(2,n_point) ‘real*8
c Newmark_P :structure
c Parameter_C :structure
c rot_local(3,3,%) ‘real*8
C
if(nx.eq.1l) then
a= Newmark_P.alfl_ 1
b= Newmark_P.alfl_1*Newmark P.ddt_1
ik=1
else
a= Newmark_P.alf2_1
b= Newmark P.alf2_1*Newmark P.ddt_1
ik=2
endif
c

if(Parameter_C.n_local_coord.ne.0) then
do i=1,n_point

do j=1,3

irest = Point(i).irest(j)
if(irest.gt.0) then
u(j)=a*past_vel_point(irest) +
* b*past_acc_point(irest)

else

u(3)=0.0

endif

end do

am=am_point(ik,i)

amm(1)=am

amm(2)=am

amm(3)=am

ij=Point(i).local_coord

if(ij.eq.0) then

do j=1, 3

il=Point(i).irest(j)

if(il.gt.0) Id_point(il)=Id_point(il) - amm(G)*u()
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end do

else

do j=1,3

uu@)=amm(G)*u@)

enddo

call RotateTL_amm(uu,rot_local(1,1,ij),u)
do j=1, 3

il=Point(i).irest(j)

if(il.gt.0) Id_point(il)=ld_point(il) - u(j)
end do

endif

end do

else

do i=1,n_point

do j=1,3

irest = Point(i).irest(j)
if(irest.ne.0) then
u(j)=a*past_vel_point(irest) +
* b*past_acc_point(irest)
else

u(3)=0.0

endif

end do

am=am_point(ik,i)

amm(1)=am

amm(2)=am

amm(3)=am

do j=1, 3
il=Point(i).irest(j)
if(il.gt.0) Id_point(il)=Id_point(il) - anam(g)*u(g)
end do

end do

endif
return
end

e  SUBROUTINE /Add_damp2_ld

- (0k)

OO OO0

subroutine Add_damp2_ld(nx, 1d_point,Member,n_member,
past_disp_point,past_vel_point,past_acc_point,

* am_member ,Newmark_P,Element, load_mass)
implicit real*8(A-H,0-2)

include "submain.h"

record / newmark_s /Newmark_P

record / member_s /Member

record / element_s /Element

dimension Member(*),Element(*)

real*8 Id_point(*),am _member(12,12,%*)

dimension u(12)

dimension past_disp_point(*),past_vel point(*),past_acc_point(*)
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c
if(load_mass.eq.0) return
c
if(nx.eq.1l) then
a= Newmark_P.alfl 1
b= Newmark P.alfl_1*Newmark P.ddt_1
ik=1
else
a= Newmark_P.alf2_1
b= Newmark_P.alf2_1*Newmark P.ddt_1
ik=2
endif
c
do i=1,n_member
ie = Member(i).nm_element
if(Element(ie).am(ik) .ne. 0.0) then
do j=1,12
irest = Member(i).irest(j)
if(irest.gt.0) then
u(j)=a*past_vel_point(irest) +
* b*past_acc_point(irest)
else
u(3)=0.0
endif
end do
do j=1,12
il=Member(i).irest(j)
if(il.gt.0) then
sum=0.
do k=1,12
sum=sum+am_member(j,k, i)*u(k)
enddo
Id_point(il)=Id_point(il) - sum
endif
end do
c
endif
end do
return
end
C
C ®  SUBROUTINE /Add_damp3_Id
C
C L (0k)
C

subroutine Add_damp3_ld(nx, 1d_point,Member,n_member,
past_disp_point,past_vel_point,past_acc_point,

* ac_member ,Newmark_P,n_damp)

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

include "submain.h"

record / newmark_s /Newmark_P

record / member_s /Member

dimension Member(*)

real*8 Id_point(*),ac_member(12,12,%*)
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dimension u(12)
dimension past_disp_point(*),past_vel point(*),past_acc_point(*)

if(n_damp.eq.0) return

b=Newmark P.ddt_1

do i=1,n_member

ij = Member(i).nm_damp

if(ij .ne. 0) then

do j=1,12

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

u(j)= past_vel_point(irest) +
* b*past_acc_point(irest)
else

u(3)=0.0

endif

end do

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

sum=0.

do k=1,12
sum=sum+ac_member(j,k, ij)*u(k)
enddo
Id_point(irest)=Ild_point(irest) - sum
endif

end do

endif

end do

return

end

e  SUBROUTINE /Add_stiffl_ld

- (0k)

OO OO0

subroutine Add_stiffl_ld(n_istep, Id_point,Member,
* n_member,past_disp_point,past_vel_point,past_acc_point,
* ak_linear,Newmark_P)

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

include "submain.h"

record / member_s / Member

record / newmark_s / Newmark P

dimension Member(*)

real*8 Id_point(*),past_disp_point(*)

dimension past_vel_point(*),past_acc_point(*)
dimension u(12),ak_linear(12,12,*)

n_istep : integer
Id_point(*) : real*8

Me ber : structure
n_member : integer
past_disp_point : real*8 VAN

O O 0O 0O 00
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c past_vel _point : real*8 At
c past_acc_point : real*8 At
c ak_linear(*) : real*8
c Newmark_P : structure
c

if(n_istep.eq.1l) then
c

a=Newmark_P.dt + Newmark _P.alfl_2
b=Newmark_P.bdt_5 + Newmark_P.alfl_2*Newmark P.ddt_1
else

a=Newmark_P.dt + Newmark_P.alf2_2
b=Newmark_P.bdt_5 + Newmark_P.alf2_2*Newmark P.ddt_1
endif

do i=1,n_member

do j=1,12

irest = Member(i).irest(j)

if(irest.ne.0) then
u(j)=past_disp_point(irest)+a*past_vel point(irest) +
* b*past_acc_point(irest)

else

u(3)=0.0

endif

end do

do j=1,12

irest = Member(i).irest(j)

if(irest.ne.0) then

sum=0.0

do k=1,12

sum=sum+ak_linear(j,k, i)*u(k)

end do

Id_point(irest)=Ild_point(irest) - sum

end if

end do

end do

return

end
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4.4.3
|:|:M:|+tul|:C:|+/l2|:K:|]{yn+l}
=-[MT01 {uig  + {Ps} —{Q(vn)} ~[CTa} -[K b}
_{fd}_[KT(yn)J{Ayn+1}+[K:|{yn+l} .................. (4.7)
LDU
{g} {G} 3.7.3 (3.54)
G { } [KT ] Aym—l +|:K] Yn+l
{g :_[M][lj{ug} )} .................. (4.8) ~
C|=|C|+|C
—[CJ a —[K]{b} [ J [C]+[Co]
(6] [Co] Maxwell
B
[€]

C
c
c
c
c
9981 continue

if(lteration_method .eq. 2) goto 9982
c
c
c
c
c
c (ok)

call Clear_vec(ld_point ) 3.1
C Work(a,b) (ok)

call Set_a b_vec() 13.2
c (ok)

call Get_pointforce_ld(ld_point,Member,n_member) 13.3
C (ok)

accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T) 1 3.4

acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark _P.f1_T)

acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark _P.f1_T)
c write(damp_out, " (a,4f10.3,i4) ") "Get_Acc ok"
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C
call Add_earthl_Id() 13.5
C
call Add_earth2_Id() 13.6
c (ok)
pl=Get_Ps(T,1,fdd point,Dynamic_load) 3.7
p2=Get_Ps(T,2,fdd _point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)
call Add_point_Id()
c (ok)
c (ok)
call Add_dampl_ld_ex() 13.8
c (ok)
call Add_damp2_ld_ex() 13.9
c (ok)
call Add_damp3_Id_ex() 13.10
c (ok)
c
call Add_stiffl_Id O 13.11
c A (ok)
n_err_roop =0
9991 continue
call Estimate_disp_vel() 13.12
c
c
c
c
c
do iroop=1,n_roop 1 3.13
c (ok)
call Clear_vec(ld_point_repeat) 13.14
c (ok)
call Add_stiff2_Id() 13.15
c (ok)
call Add_tan_stiff_ld() 13.16
c Maxwel | (ok)
call Add_fdd_Id() 13.17
c (ok)
call add_vec() 13.18
c (ok)
call solve_sky() 13.19
c B (0k)
call Cal_disp_vel() 13.20
c (ok)
if(ICheck_error().eq. 0) goto 9980 13.21
c (ok)
call Estimate_disp_vel() 13.22
end do
c
c
c
c
c
write(76,*) *©
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n_iterate = 9999
9982 continue

3.1 Id_point
{9}
3.2 {b}
(@) =y} + At 8) {5, {9} =
{b} = At{y,} + At2(0.5— B){ ¥} _[M]m{ug} (3.5),(3.6)
3.3
) +{Ps} (3.7)
{Q(vn)) Id_point
-{Q(va)}  (33)
3.4 T x {tg} -[C]{a} (3.8),(3.9)
3.5 _ (310),311)
) -[k}p} @1
Id_point
3.6
Id_point
3.7 X
Id_point {G}
3.8 el
Id_point {G}=
3.9 [Clia} %) (3.17)
- Id_point 1d_point —[KT (v )]{Ayml} (3.16)
Maxwel | +[K R ynsa} (3.15)
3.11 [K]{b} 1d_point
Newmark P
Id_point
3.12 At
3.13
3.14 {6}
Id_point_repeat
3.15 (K]
Id_point_repeat
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3.16 [Kr (Yn) [{AYnea)
Id_point_repeat
3.17 Maxwell {Ta] Id_point_repeat
3.18 {9} Id_point {G}
Id_point_repeat Id_point_repeat
3.19 Id_point_repeat
solve_sky()
3.20 Newmark[3
3.21
3.22
C
C ® SUBROUTINE /Set_a b_vec
C
C L Work
C
subroutine Set_a b_vec(n_unknown,a vector,b_vector,Newmark P,
* past_vel _point, past_acc_point)
C
implicit real*8(A-H,0-2)
include "submain.h"
dimension past_vel_point(*),past_acc_point(*)
dimension a_vector(*),b_vector(*)
record / newmark_s / Newmark P
ddt_1= Newmark_P.ddt_1 I (1-d)At
dt = Newmark_P.dt I At
bdt_5= Newmark P.bdt_5 I (0.5-B) At2
do i=1,n_unknown
a_vector(i)=past_vel_point(i) + ddt_l1*past_acc_point(i)
b_vector(i)=dt*past_vel_point(i) + bdt_5*past_acc_point(i)
enddo
return
end
C

C ® SUBROUTINE /Get_pointforce_ld
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C
C L (ok)
C
subroutine Get_pointforce_ld(ld_point,Member,n_member)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
dimension Member(*)
real*8 1d_point(*)
C
c Id_point ‘real*8
c Member :structure
c n_member rinteger
C
do i=1,n_member
do j=1,12
c Maxwell Model
if(Member(i).element_type.ne.6) then
il = Member(i).irest(j)
if(il.gt.0) Id_point(il)=Id_point(il) - Member(i).force(j)
endif
end do
end do
return
end
C
C ®  SUBROUTINE /Add_dampl ld_ex
C
C L (ok)
C
subroutine Add_dampl_ld_ex(nx,ld_point,Point,n_point,
* a_vector,am_point,Newmark _P,Parameter_C,rot_local)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s / Newmark_P
record / parameter_s /Parameter_C
record / point_s /Point
dimension Point(*)
real*8 Id_point(*),am point(2,*),rot_local(3,3,%*)
dimension u(3),amm(3),uu(3)
dimension a_vector(*)
c
c nx sinteger
c Id_point(*) ‘real*8
c Point :structure
c n_point sinteger
c a_vector :real*8 a vactor
c am_point(2,n_point) ‘real*8
c Newmark_P :structure
c Parameter_C :structure
c rot_local(3,3,%) ‘real*8
C

if(nx.eq.1l) then
a= Newmark_P.alfl_1
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ik=1

else

a= Newmark_P.alf2_1
ik=2

endif

if(Parameter_C.n_local_coord.ne.0) then
do i=1,n_point

am=am_point(ik,i)

amm(1)=am

amm(2)=am

amm(3)=am

if(am.eq.0.) then

do j=1,3

irest = Point(i).irest(j)
if(irest.gt.0) then
u(j)=a*a_vector(irest)

else

u(3)=0.0

endif

end do

ij=Point(i).local_coord

if(ij.eq.0) then

do j=1, 3

il=Point(i).irest(j)

if(il.gt.0) Id_point(il)=Id _point(il) - anam(g)*u(g)
end do

else

do j=1,3

uu@)=amm(G)*u@)

enddo

call RotateTL_amm(uu,rot_local(1,1,ij),u)
do j=1, 3

il=Point(i).irest(j)

if(il.gt.0) Id_point(il)=ld_point(il) - u(j)
end do

endif

endif

end do

else

do i=1,n_point
am=am_point(ik,i)
amm(1)=am

amm(2)=am

amm(3)=am

if(am.ne.0.) then

do j=1,3

irest = Point(i).irest(j)
if(irest.ne.0) then
u(j)=a*a_vector(irest)
else

u(3)=0.0

endif
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end do

do j=1, 3

il=Point(i).irest(j)

if(il.gt.0) Id_point(il)=Id _point(il) - anm()*u(g)

end do
endif
end do
c
endif
return
end
C
C ®  SUBROUTINE /RotateTL_amm
C
C e
C
subroutine RotateTL_amm(am,ri,amm)
implicit real*8(A-H,0-2)
dimension am(3),ri(3,3),amm(3)
c
do i=1,3
sum=0.0
do j=1,3
sum=sum+ri(j,i)*am(j)
enddo
amm(1)=sum
enddo
return
end
C
C ®  SUBROUTINE /Add_stiffl_ld
C
C L (ok)
C
subroutine Add_stiffl_ld(n_istep, Id_point,Member,
* n_member,past_disp_point,past_vel_point,past_acc_point,
* ak_linear,Newmark_P)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
record / newmark_s / Newmark P
dimension Member(*)
real*8 Id_point(*),past_disp_point(*)
dimension past_vel_point(*),past_acc_point(*)
dimension u(12),ak_linear(12,12,*)
c
c n_istep : integer
c Id_point(*) : real*8
c Me ber : structure
c n_member : integer
c past_disp_point : real*8 VAN
c past_vel _point : real*8 At
c past_acc_point : real*8 At
c ak_linear(*) > real*8
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c Newmark_P : structure
c
if(n_istep.eq.1) then
c
a=Newmark_P.dt + Newmark P.alfl_2
b=Newmark P.bdt_5 + Newmark P.alfl 2*Newmark P.ddt_1
else
a=Newmark_P.dt + Newmark_P.alf2_2
b=Newmark_P.bdt_5 + Newmark_P.alf2_2*Newmark P.ddt_1
endif
do i=1,n_member
do j=1,12
irest = Member(i).irest(j)
if(irest.ne.0) then
u(j)=past_disp_point(irest)+a*past_vel point(irest) +
* b*past_acc_point(irest)
else
u(3)=0.0
endif
end do
do j=1,12
irest = Member(i).irest(j)
if(irest.ne.0) then
sum=0.0
do k=1,12
sum=sum+ak_linear(j,k, i)*u(k)
end do
Id_point(irest)=Ild_point(irest) - sum
end if
end do
end do
return
end
C
C ®  SUBROUTINE /Add_stiff2_ld
C
C L (ok)
C
subroutine Add_stiff2_ld(ld_point_repeat,
* Member,n_member,est_disp_point,ak_linear)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s /Newmark P
record / member_s / Member
dimension Member(*)
real*8 1d_point_repeat(*),est_disp_point(*)
dimension u(12),ak_linear(12,12,*)
c
c Id_point_repeat(*) : real*8
c Me ber :structure
c n_member sinteger
c est_disp_point ‘real*8
c ak_linear(*) :real*s
c
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do i=1,n_member

do j=1,12

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

u(j)= est_disp_point(irest)
else

u(3)=0.0

endif

end do

do j=1,12

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

sum=0.0
do k=1,12
sum=sum+ak_linear(j,k, i)*u(k)
end do
Id_point_repeat(irest)=1d_point_repeat(irest)+sum
end if
end do
end do
return
end
C
C ®  SUBROUTINE /Add_stiff2x_Id
C
C L (ok)
C
subroutine Add_stiff2x_ld(ld_point_repeat,
* Member,n_member,result_acc_point,ak_linear,Newmark_P)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s /Newmark P
record / member_s / Member
dimension Member(*)
real*8 Id_point_repeat(*),result_acc_point(*)
dimension u(12),ak_linear(12,12,*)
c
c Id_point_repeat(*) : real*8
c Me ber :structure
c n_member sinteger
c result_acc_point ‘real*8
c ak_linear(*) ‘real*8
c

a = Newmark P.bdt

do i=1,n_member

do j=1,12

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

u(j)= a * result_acc_point(irest)
else

u(3)=0.0

endif

end do

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

sum=0.0
do k=1,12
sum=sum+ak_linear(j,k, i)*u(k)
end do
Id_point_repeat(irest)=1d_point_repeat(irest)+sum
end if
end do
end do
return
end
C
C ®  SUBROUTINE /Add_tan_stiff Id
C
C L (ok)
C
subroutine Add_tan_stiff_ld(ld_point_repeat,
* Member,n_member,est_ddisp_point,ak_nonlinear)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
dimension Member(*)
real*8 1d_point_repeat(*)
dimension u(12),ak_nonlinear(12,12,%*)
dimension est_ddisp_point(*)
c
c Id_point_repeat(*) : real*8
c Me ber :structure
c n_member zinteger
c est_ddisp_point ‘real*8
c ak_nonlinear(*) ‘real*8
c
do i=1,n_member
ipp=0
do j=1,12

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

else

u(3)=0.0

endif

end do

do j=1,12

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

sum=0.0

do k=1,12
sum=sum+ak_nonlinear(Jj,k, i)*u(k)
end do
Id_point_repeat(irest)=1d_point_repeat(irest) - sum
end if

end do

end do
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return
end

e  SUBROUTINE /Add_tan_stiff2_Id

- (0k)

OO OO0

subroutine Add_tan_stiff2_ld(ld_point_repeat,
* Member,n_member, result_acc_point,ak_nonlinear,Newmark_P)
implicit real*8(A-H,0-2)

include "submain.h"

record / newmark_s /Newmark P

record / member_s / Member

dimension Member(*)

real*8 1d_point_repeat(*)

dimension u(12),ak_nonlinear(12,12,%*)

dimension result_acc_point(*)

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

O 0O 0O 0O 000

a = Newmark P.bdt

do i=1,n_member

ipp=0

do j=1,12

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

u(j)=a * result_acc_point(irest)
else

u(3)=0.0

endif

end do

do j=1,12

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

sum=0.0

do k=1,12
sum=sum+ak_nonlinear(Jj,k, i)*u(k)
end do
Id_point_repeat(irest)=1d_point_repeat(irest) - sum
end if

end do

end do

return

end

e  SUBROUTINE /Add_fdd_Id

e Maxwell (k)

OO OO0

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

include "submain.h"

record / member_s / Member

record / e_model6_real_s / E_model6_real

record /element_s / Element

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

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

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

O O 0O 0O 00

do i=1,n_member

mem = i

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

ie = Member(i).nm_element

if( Element(ie).nm_damp .ne. 0) then
ien= Member(i).n_model_type
do j=1,12
irest = Member(i).irest(j)
if(irest.ne.0) then
ud(j)=est_vel _point(irest)
else
ud(j§)=0.
endif
enddo
call RotatelL_v(1,ud,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp)
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
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
goto 100
15 continue
c Model_No.5 3
goto 100
16 continue
c Model_No.6 3 Maxwell
ii=Element(ie).nm_type
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call Cal_force_maxwelldamp(vpp,E_model6_real(ien),av,ii,i)
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 3
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
endif
9999 continue
c Model_No.DLL
c call Cal_lin_damp_dll(mem,
c * workl_elememt,work2_elememt,workl_member,work2_member)

100 continue

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

irest = Member(i).irest(j)

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

end if
end do
endif
end do
return
end
C
C ® FUNCTION /Check_error
C
C L (ok)
C
integer function ICheck_error(ikai,n_point,Point,n_unknown,
* result_disp_point,est_disp_point, Newmark P)
implicit real*8(A-H,0-2)
include "submain.h"
record / newmark_s / Newmark_P
record /point_s / Point
dimension result_disp_point(*),est_disp_point(*)
dimension Point(*)
C
c Check_error sinteger 0 ; 1:
c n_unknown sinteger
c result_disp_point :real*8
c est_disp_point ‘real*8
c Newmark_P :structure
c Newmark_P.eps_v ‘real*8
C
ICheck_error=1
Error_dat=0.
dmax=0.
do i=1,n_point
do j=1,6

ires= Point(i).irest(j)
if(ires.ne.0) then
er=dabs(result_disp_point(ires)-est_disp_point(ires))
if(er.gt.dmax) then
dmax=er
iim=i
Jin=j
endif
Error_dat=Error_dat+er
end if
end do
end do
Error_dat=Error_dat/n_unknown
write(76,"(a,i4,a,2e12.4,a,2i4,a,e12.4)") " Iteration No. ", ikai,
* Err. Norm:*",Error_dat,Newmark_P.eps_v,
Max. Position *",iim,jjm,
Disp. :",dmax
if(Error_dat _le. Newmark_P.eps_v) ICheck_error=0
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return
end
4.4.4
LDU
LDU
(3.23) Maxwell
[[M]+/ﬁ[ + o[ Ky Yn]J n+l
:—wm{ o) 1R o)
I:C:I a} |: yn ] ........................... (4_9)
c
c
c
c
c
c
c
c
c
c
c if(istep.eq.l.or.istep.eq.Newmark_P.n2_step) then
n_istep=1

if(istep.ge.Newmark_P.n2_step) n_istep=2
c endif
c

call Set_sky zero(gskym) 141
c
c

call Build_sky mm() 142
c
c
c (ok*)

if(Dynamic_load.load_mass .ne. 0) then

call Cal_mass_linear() 143
c

call Rotate_mass() 144
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c
call Build_sky m() 145
endif

c ( Maxwell )
if(Parameter_C.nc_member .ne. 0) then
call Build_sky_c_ex() 14.6
endif

c

c
call Build_sky_kk() 1 4.7

C LDU
call decomp_sky() 14.8

c
if(iexit.ne.0) then 14.9
write(damp_out,*) " decomp_sky err”,iexit
return 14.10
endif

c

c

c

c

c

c (ok)
call Clear_vec(ld_point ) 14.11

c Work(a,b) (ok)
call Set_a_b_vec() 14.12

c
call Get_pointforce_Id() 1 4.13

c
accl=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark _P.f1_T) 14.14
acc2=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark _P.f1_T)
acc3=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark_P.f1_T)

c
call Add_earthl_Id() 14.15

c
call Add_earth2_ld() 14.16

c
pl=Get_Ps(T,1,fdd _point,Dynamic_load) 1 4.17
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)
call Add_point_Id()

c (ok)

c (ok)
call Add_dampl_ld_ex() 14.18

c (ok)
call Add_damp2_ld_ex() 14.19

c Maxwel I
call Add_damp3_Id_ex() 14.20

c
call Add_stiffl_Id _ex() 14.21

c
call Add_tan_stiff_Id() 1 4.22

c Maxwel I fd (ok)
call Add_fdd_Id_ex() 14.23
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c (ok)
call solve_sky() 14.24

c B (0k)
call Cal_disp_vel() 1 4.25

c

c

c

c

C

if(N_implicit_method.ne.-1) then !
N_implicit_method = N_implicit_method - 1
if(N_implicit_method.eq.0) then
Iteration_method =1 !

c
c
c
c
c
c (ok)
c (ok)
if(istep.eq.l.or.istep.eq.Newmark_P.n2_step) then
n_istep=1
if(istep.eq.Newmark _P.n2_step) n_istep=2
endif
c (ok)
call Set_sky zero(gskym) 1 4.26
c
c
call Build_sky_mm() 1 4.27
c (ok)
c
c (ok*)
if(Dynamic_load. load_mass .ne. 0) then
call Cal_mass_linear() 14.28
c (ok*)
call Rotate_mass() 14.29
c (ok*)
call Build_sky m(Q) 14.30
endif
c (ok)
if(Parameter_C.nc_member .ne. 0) then
call Build_sky _c() 14.31
endif
c (ok)
c
call Build_sky k(O 1 4.32
c Lbu (ok)
call decomp_sky() 1 4.33
c
if(iexit.ne.0) then 14.34
ierr_dat =100
return
endif
c
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endif
endif
C
C
C
C
C
4.1 gskym
gskym
4.2
Newmark_P
gskym
4.3
4.4 4.5
4.4
gskym
4.6 gskym
Parameter_C nc_member
Maxwell
4.7 gskym
Newmark_P
gskym
4.8 LDU
.9
4.10
4.11 Id_point
4.12 {a} {b}

{a} ={¥n}+AtA-8){¥n}
{b} = At{yn} + AL} (05~ 5){ ¥}

[F]-

[M] (4.2),(4.5)

+m[C] (42)(45),
(4.6),(4.7)

| Kr(ya)] @7
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4.13 {Q(vn)} Id_point
4.14 T x {tg)
4.15 M1 g}

Id_point
4.16 M1 g}

Id_point

4.17 x {Rs}

Id_point

Id_point

Id_point
4.20 Maxwel [C{a}
Id_point
4.21 [C{a}
Id_point

Id_point
4.23 Maxwell {fa} Id_point

4.24
4.25 Newmark 3

LDU
4.26 gskym
gskym

Newmark P
gskym
4.29 4.30

4.29
4.30 gskym

{o}=

[MT1 g} (4.15),(4.16)
+{Ps} (4.17)
-Q(v)] @13

~{fal (4.23)
-[clfa}  (4.18)(4.29),

(4.20),(4.21)
~[Kr (yn)]{b} (4.22)
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4.31 gskym
Parameter C nc_member
4.32 gskym
newmark_s
gskym
4.33 LDU
4.34

Newmark 3 At

4.5

SPACE

O 0O 0O 00

9980 continue
if(n_iterate .1t. iroop ) n_iterate = iroop
c (ok)
call Set_ddisp(n_unknown,est_ddisp_point,
* result_disp_point,past_disp_point)
c write(damp_out,*) " Set_disp_vel_acc ok"

vacc(1)=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(2)=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(3)=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark P.f1_T)
c write(damp_out, " (a,4f10.3)") " Get_Acc ok"
call Out_disp_vel _acc(Point,n_point,Parameter_C,
* past_disp_point, past_vel_point, past_acc_point,
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* rot_local,ifl,iflz,vacc,i_print)
c write(damp_out,*) " Out_disp_vel _acc ok"
c (ok)
call Get_max_disp(Max_disp,Parameter_C.n_point,Point,
past_disp_point, past_vel _point, past_acc_point,
* d_max_v,id_max_v,vacc)
c write(damp_out,*) " Get_max_disp ok"
c ok
c call Set_pointforce(Member,n_member,ak_nonlinear,est_ddisp_point)
c write(damp_out,*) " Set_pointforce ok"
c (ok)
call Cal_stress (Member,n_member,Model_type,Element,
past_disp_point,past_vel_point,est_ddisp_point,rot_memb,
* E_model6_real,ak_nonlinear)
c write(damp_out,*) " Cal_stress ok"
C
c
c
c
c
c
c ok)
c
call Check_stress(Control,Control.type_analysis,
* ak_nonlinear,Member,n_member,Model_type,
* Element,past_disp_point,est_ddisp_point,rot_memb,
* E_model6_real ,E_model7_real ,E_model_fiber,M_model_fiber,
* E _modelll, M_modelll,
* E _modell12, M_model12,
* E_model13, M_model13,
* E_modell5, M_model15,
* E_model2l, 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)
c write(damp_out,*) " Check_stress ok"
c
call Out_stress(Member,Element,E_model6_real ,M_model11,M modell2,
M_model13,M_model15,M_model21,M model22,
M_model31,M_model32,M_model33,
n_member, ifl,iflz,i_print,Out_section)
c write(damp_out,*) " Out_stress ok"
c

call Out_Fiber(Member,Element,E_modelll,M_modelll,
E model12,M _model12,E_model13,M_modell13,
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,

L T S
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* n_member,ifl,iflz,i_print,Out_section)
c write(damp_out,*) " Out_stress ok"
C
call Get_max_stress(Member,n_member,Max_stress)
c write(damp_out,*) " Get_max_stress ok"
c Maxwel I (ok)
call Check Maxwell_stress(Member,n_member,
* Element,E_model6_real ,Newmark_P)
c write(damp_out,*) " Check Maxwell_stress ok"
c (ok)
call Set_disp_vel_acc(n_unknown,est_ddisp_point,
result_disp_point, result_vel_point, result_acc_point,
past_disp_point, past_vel _point,past_acc_point,
past_dacc_point) I past_dacc_point
c write(damp_out,*) " Set_disp_vel _acc ok"
c (ok)
call Get_pointforce(fll_force_point,Member,n_member,
* Point,n_point)
call Out_pointforce(fll_force_point,Point,rot_local,
* n_point,ifl(1),iflz(1),i_print)
c
if(i_read_ndbalanceF .ne. 0 .and.
* istep .eq. ns_step+n_step - 1 ) then
call Set_preset_nd(fll_force_point,Point,rot_local,n_point,
* F_ndbalanceF)
endif
c write(damp_out,*) " Out_pointforce ok"
c
c (ok)
if(ifl(2).eq.1l.and.i_print.eq.0) then
pl=Get_Ps(T,1,fdd_point,Dynamic_load)
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)
call Add_pointforce(pl,p2,p3,fll_force_point,
* fll_static_point,n_point)
c
vacc(1)=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(2)=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(3)=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark P.f1_T)
call Add_earthl_pointforce(n_istep,vacc,fll_force_point,
* Point,n_point,am_point,rot_local,Parameter_C)
c
call Add_earth2_pointforce(vacc,fll_force_point,
* Member,n_member,am_member,rot_local ,Parameter_C,Dynamic_load)
c (ok)
c (ok)
call Add_dampl pointforce(n_istep,fll_force_point,Point,n_point,
past_vel_point,past_acc_point,
* am_point,Newmark_P,Parameter_C,rot_local)
c (ok)
call Add_damp2_pointforce(n_istep,fll_force_point,Member,n_member,
past_vel_point,past_acc_point,
* am_member ,Newmark_P,Element,Dynamic_load. load_mass)
c (ok)
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call Add_damp3_pointforce(n_istep,fll_force_point,Member,n_member,

* past_vel _point,ac_member,Newmark_P,Model_type.n_m_damp)
C
call Add_stiffl_pointforce(n_istep,fll_force point,Member,
* n_member,past_vel _point,ak_linear,Newmark_P)
c (ok)
call Out_pointforce(fll_force_point,Point,rot_local,
* n_point,ifl(2),iflz(2),i_print)
endif
c

if(istep .ge. Newmark P.nn_step .or.
* d_max_v .gt.Control.collapse_maxdisp ) goto 9998
c (ok)
call Get_nonlinear_stiff(Control.type_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_modell12, M_modell2,
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,
workl_elememt,work2_elememt, workl member, work2_member )
c write(damp_out,*) " Get_nonlinear_stiff ok"
9999 continue

LS T S N T S I B N B S S B

O O 0O 00

iend_code = 0
ns_step=ns_step + n_step

O 0O 0O 0O 00

if(i_read_disp .ne. 0) then
c write(damp_out,*) " Set_preset_disp ok"
call Set_preset_disp(l,n_point,past_disp_point,F_disp,Point,
* rot_local ,Parameter_C)
endif

if(i_read_spring .ne. 0) then

call Set_preset_spring(Member,Element,E_model6_real,
M_model11,M_model12,M_model13,
M_model15,M_model21,M_model22,
n_member,F_fay,F_n_spring,F_my_spring,
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* F_mz_spring,i_stat_spring)
c write(damp_out,*) " Set_preset_spring ok"
endif
return
c
c
c
c
C
c
c
c
c
C

9980 continue
if(n_iterate .1t. iroop ) n_iterate = iroop

c (0k)
call Set_ddisp() 11
c
vacc(1)=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T) 12

vacc(2)=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(3)=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark P.f1_T)
call Out_disp_vel_acc()

c (ok)
call Get_max_disp() 13

c ok

c call Set_pointforce() 14

(0k)

call Cal_stress () 15

c

c

c

c

c

c

C ok)

c
call Check_stress() 16

c
call Out_stress() 17

c
call Out_Fiber() 18

c
call Get_max_stress() 19

c Maxwel | (ok)
call Check Maxwell_stress() 110

c (ok)
call Set_disp_vel_acc() I past_dacc_point 11

c (ok)
call Get_pointforce() 112
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call Out_pointforce()

(0k)

c
if(i_read_ndbalanceF .ne. 0 .and. istep .eq. ns_step+n_step - 1 ) then
call Set_preset_nd()
endif

C

C (ok)
if(ifl(2).eq.1l.and.i_print.eq.0) then
pl=Get_Ps(T,1,fdd _point,Dynamic_load)
p2=Get_Ps(T,2,fdd_point,Dynamic_load)
p3=Get_Ps(T,3,fdd_point,Dynamic_load)
call Add_pointforce()

c
vacc(1)=Get_Acc(T,1,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(2)=Get_Acc(T,2,acc_earth,Dynamic_load,Newmark P.f1_T)
vacc(3)=Get_Acc(T,3,acc_earth,Dynamic_load,Newmark P.f1_T)
call Add_earthl_pointforce()

c
call Add_earth2_pointforce()

C

c (ok)
call Add_dampl_pointforce()

c (ok)
call Add_damp2_pointforce()

c (ok)
call Add_damp3_pointforce()

c
call Add_stiffl_pointforce()

c (ok)
call Out_pointforce()
endif

c

if(istep .ge. Newmark P.nn_step .or.
* d_max_v .gt.Control.collapse_maxdisp ) goto 9998
c (ok)
call Get_nonlinear_stiff()
9999 continue

c

c

c

c

c
iend_code = 0
ns_step=ns_step + n_step

c

c

c

c

c

c
if(i_read_disp .ne. 0) then
call Set_preset_disp()
endif

c

113

114

115

116

17

118

119

120

121

122

123

124

125

1 26
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if(i_read_spring .ne. 0) then 127
call Set_preset_spring()

endif

return

O O 0O 00

9
10 Maxwell
11
12

13 GUI
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14
15

16

17
18

19

20

21

22

23

24

25
26

27

C++

Maxwell

GUI

C++

9998

GUI

C++

1.1
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4.6

O 0O 0O 0 00

subroutine submain_dynamic_a(i_calnum,iend_code, icontrol,ierr_dat,
T,dt,n_step,ns_step,d_max_v,id_max_v,
i_read _disp,F_disp,i_read_ndbalanceF,F_ndbalanceF,
i_read_spring,F_fay,F_n_spring,F_my spring,
F_mz_spring,i_stat_spring,n_iterate,
nm_iterate,numb_method)

¥ % X %

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

O 0O 0O 0O 000

if(icontrol .eq. 1 ) goto 9990 !

if(icontrol .eq. 99 ) goto 9997 !

do i=1,10

M_alloc(i)=0 !

enddo

open (damp_out,FILE="DOUTPUT")

c (ok)

call sysnam(FNX_file,N_analysis)

if(N_analysis.ne.i_calnum) N_analysis=i_calnum !
if(N_analysis.le.6) then

ierr_dat=1

call err_outf(ierr_dat)

return

endif

ihan = 0

ierr = 0

NFILE=100

ierr_dat =0

write(damp_out,*) " System file input ok. No. of analysis:",
* N_analysis

c (ok)

call ctlset(ihan,FNX_file,TITLEX, IDFILE,NFILE)

if(ihan.ne.0) then

ierr_dat = 2

call err_outf(ierr_dat)
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return
endif
c (ok)
call dyctll(ierr ,NINDIT,GINDIS,F1SEC,fs_st,fl_st,ifp_st,IST,
* JIKUZERO,G_JIKUZERO_ALPH)
if(ierr.ne.0) then
ierr_dat = 3
call err_outf(ierr_dat)
endif
c (ok)
call dyctl2(ierr ,NSTEP,F2SEC,DELT, IGRA, IBETA,BETA, GUMMA, XGAL ,
* NNTIME,EPSDSP, load_memb_mass,dt_M_filter, IT_ANALYS)
if(ierr.ne.0) then
ierr_dat = 4
call err_outf(ierr_dat)
endif
c (ok)
call doutcl(ierr, IWSTP,SOUTSC,DMAXCK,No_section)
if(ierr.ne.0) then

ierr_dat = 5
call err_outf(ierr_dat)
endif
c (ok)

call damctl(ierr,NREAD, ITYDP,NDMP,NDMP2,NHH,HH, QHH)
if(ierr.ne.0) then

ierr_dat = 6

call err_outf(ierr_dat)

endif

if(ierr_dat .ne. 0 ) return

O O 0O 00

call Set_control(Control,N_analysis,NINDIT,GINDIS,
* IWSTP, SOUTSC,DMAXCK, in_disp, in_stres,
IT_ANALYS,JIKUZERO,G_JIKUZERO_ALPH) ok (in_disp,in_stres )
c write(damp_out,*) " Set_control Ok*®
call Set_model_type(Model_type)
c write(damp_out,*) " Set_model_type Ok"
call Set_newmark(Newmark_P,F1SEC,F2SEC,HH(1),HH(2),
* QHH(1),QHH(2) ,DELT,BETA, EPSDSP,NNT IME , GUMMA,
ITYDP,NDMP,NDMP2)
c write(damp_out,*) " Set_newmark Ok*"
call Set_dynamic_load(Dynamic_load, IST, IGRA,
* XGAL, load_memb_mass)
write(damp_out,*) " Set_dynamic_load Ok"

c
C
c
c (ok)
c
c

nfix=5
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nfi=1
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then

ierr_dat =10
call err_outf(ierr_dat)
return
endif
call Get_parameters(Parameter_C,ierr)
close(nfix)
if(ierr .ne. 0) then
ierr_dat =11
call err_outf(ierr_dat)
return
endif
C
call Check_analysis_condition(Parameter_C,ierr,
* IAnalysis_number_condition,Number_of_nodes,Number_of _members)
if(ierr .ne. 0) then
ierr_dat =299
call err_outf(ierr_dat)
return
endif
c (ok)
call Get_earth_load(1,acc_earth,Dynamic_load, ierr)
if(ierr.ne.0) then
ierr_dat =21
call err_outf(ierr_dat)
return
endif
c (ok)
call Get_point_load(1,fdd_point,Dynamic_load, ierr,
* Newmark_P,fs_st,fl_st,ifp_st)
if(ierr.ne.0) then
ierr_dat =22
call err_outf(ierr_dat)
return
endif
c
c
c DLL DLL
c DLL subroutine code No. 1
c
c
c if(Parameter_C.n_element_dll .ne. 0 )
c * call Get_DLL_code(dll_code,n_requestl,n_request2,
c * n_request3,n_request4)
c
c
c
c
c

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

O O 0 00

N=Parameter_C.n_point !
ALLOCATE (
*  fll_static_point(3,6,N),am_point(2,N),
f11_force_point(3,N)
)
N=Parameter_C.n_member !
ALLOCATE (
am_member(12,12,N),
rot_memb_t(3,3,N),rot_memb(3,3,2,N),
ak_linear(12,12,N),ak_nonlinear(12,12,N)
)
N=Parameter_C.n_local_coord !
iT(N.ne.0)ALLOCATE (
*  rot_local (3,3,N)
*)
M_alloc(1)=1

*
*
*
*

O 0O 0O 0O 00

(0k)
nfix=5
nfi=1
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat =10
call err_outf(ierr_dat)
return
endif
call Get_structure(Point,Member,Element,Parameter_C,
* Model_type,ierr)
close(nfix)
if(ierr .ne. 0) then
ierr_dat =iabs(ierr)
c err No. 12-19
call err_outf(ierr_dat)
return
endif
write(damp_out,*) " Get_structure ok"

O O 0O 0O 00

if(Model_type.n_m_model(6) .ne. 0) then
call Set_Maxwell_filter(dt_M_filter,Newmark_P.dt,Model_type,ierr)
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if(ierr.ne.0) then

ierr_dat = 20
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Set Maxwell _filter Ok"
endif
c
c
c
c
c
N=Model_type.n_m_damp
if(N.ne.0)then
ALLOCATE (ac_member(12,12,N))
endif
c Model_No.1
c Model_No.2 3
n=Model_type.n_m_ro_model
if(n.ne.0) then
ALLOCATE (RO_work(n))
endif
c Model_No.3 3
c n=Model_type.n_m_model (3)
c if(n.ne.0)then
c ALLOCATE(N_Buckling(n))
c endif
c Model_No.4 3
c Model_No.5 3
n=Model_type.n_m_model (5)
if(n.ne.0) then
ALLOCATE (MSS_work(n))
endif
c Model_No.6 3 Maxwell
n=Model_type.n_m_model (6)
if(n.ne.0) then
ALLOCATE (E_model6_real(n))
endif
c Model_No.7 3
c n=Model_type.n_m_model (7)
c if(n.ne.0) then
c ALLOCATE (E_model7(n))
c endif
c
c Model _No.11
n= Model_type.n_e_model (11) !
if(n.ne.0) then
ALLOCATE (E_model11(n))
endif
n= Model_type.n_m_model (11) !
if(n.ne.0) then
ALLOCATE ( M_model11(n))
endif
c Model _No.12
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n= Model_type.n_e_model (12)
if(n.ne.0) then

ALLOCATE (E_model12(n))
endif

n= Model_type.n_m_model (12)
if(n.ne.0) then

ALLOCATE ( M_model12(n))
endif

n= Model_type.n_e_model (18)
if(n.ne.0) then

ALLOCATE (E_model13(n))
endif

n= Model_type.n_m_model (18)
if(n.ne.0) then

ALLOCATE ( M_model13(n))
endif

n= Model_type.n_e_model (15)
if(n.ne.0) then

ALLOCATE (E_model15(n))
endif

n= Model_type.n_m_model (15)
if(n.ne.0) then

ALLOCATE ( M_model15(n))
endif

n= Model_type.n_e_model (13)
if(n.ne.0) then

ALLOCATE (E_model21(n))
endif

n= Model_type.n_m_model (13)
if(n.ne.0) then

ALLOCATE ( M_model21(n))
endif

n= Model_type.n_e_model (14)
if(n.ne.0) then

ALLOCATE (E_model22(n))
endif

n= Model_type.n_m_model (14)
if(n.ne.0) then

ALLOCATE ( M_model22(n))
endif

n= Model_type.n_e_model (16)
if(n.ne.0) then

ALLOCATE (E_model31(n))
endif

n= Model_type.n_m_model (16)
if(n.ne.0) then

ALLOCATE ( M_model31(n))
endif

Model_No.13

Model_No.15 FEM

Model_No.21 MS

Model_No.22 MS

Model _No.31

Model _No.32
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n= Model_type.n_e_model (17) !
if(n.ne.0) then
ALLOCATE (E_model32(n))
endif
n= Model_type.n_m_model (17) !
if(n.ne.0) then
ALLOCATE ( M_model32(n))
endif

c Model_No.33
n= Model_type.n_e_model (19) !
if(n.ne.0) then
ALLOCATE (E_model33(n))
endif
n= Model_type.n_m_model (19) !
if(n.ne.0) then
ALLOCATE ( M_model33(n))
endif

Model _No.51 3
n=Model_type.n_m_model (51)

if(n.ne.0) then

ALLOCATE (M_model51(n),
* E_model51(n))

endif

DLL

if(Parameter_C.n_element_dll .ne. 0 ) then
N1=n_requestl* Parameter_C.n_element_dll
N2=n_request2* Parameter_C.n_element_dll
N3=n_request3* Parameter_C.n_member_dll
N4=n_request4* Parameter_C.n_member_dll
ALLOCATE (
workl_elememt(N1) ,work2_elememt(N2),
workl_member(N3) ,work2_member(N4)
* )
endif

O O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O OO0 O0OO00OO0OOQonOaoOao0n

if(Dynamic_load.n_load_dynamic .ne. 0) then
ALLOCATE (acc_earth(3,Dynamic_load.n_load_dynamic))
endif

if(Dynamic_load.n_load_point .ne. 0) then

ALLOCATE (fdd_point(3,Dynamic_load.n_load_point))
endif

M_alloc(2)=1

O 0O 0O 0 00

(ok)
if(Dynamic_load. load_dynamic(1) .ne. 0 .or.
*  Dynamic_load.load_dynamic(2) .ne. O .or.
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*  Dynamic_load.load_dynamic(3) .ne. 0 ) then
call Get_earth_load(2,acc_earth,Dynamic_load, ierr)
if(ierr.ne.0) then
ierr_dat =21
call err_outf(ierr_dat)
return
endif

c write(damp_out,*) " Get_earth_load Ok"
endif
c (ok)
if(Dynamic_load.load_point(1) .ne. 0 .or.
Dynamic_load. load_point(2) .ne. 0 .or.

*  Dynamic_load.load point(3) .ne. 0 ) then

call Get_point_loadf(fll_static_point,Parameter_C,

* Dynamic_load,ierr)
if(ierr.ne.0) then
ierr_dat =22
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Get_point_loadf Ok"
c
call Get_point_load(2,fdd_point,Dynamic_load, ierr,
* Newmark_P,fs_st,fl_st,ifp_st)
if(ierr.ne.0) then
ierr_dat = 23
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Get_point_load Ok"
endif
c (ok)
if(Control.init_imperfection .ne. 0) then
nfix=5
nfi=16
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat = 24
call err_outf(ierr_dat)
return
endif
call Get_imperfection(Control.amp_imperfection,Point,Parameter_C)
close(nfix)
endif
c
c
c (ok)

n_element=Model_type.n_e_model (11)+Model_type.n_e_model (12)+
Model_type.n_e_model (15)+
Model_type.n_e_model (14)+Model_type.n_e_model (13)+
Model_type.n_e_model (16)+Model_type.n_e_model (17)+
Model_type.n_e_model (18)++Model_type.n_e_model (19)

if(n_element .ne. 0) then

nfix=5

L T
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nfi=54
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then

ierr_dat = 25

call err_outf(ierr_dat)
return

endif

call Fiber_input(0,ierr,Parameter_C.n_member,
Parameter_C.n_element,Member,Element,Model_type,
E_model_fiber,M_model_fiber,E_model11,M_modelll,E modell2,
M_model12,E_model13,M_model13,E_model15,M_model15,
E_model21,M_model21,E_model22,M_model22,
E_model31,M_model31,E_model32,M _model32,E_model33,M_model33)

close(nfix)

if(ierr.ne.0)then

ierr_dat = 26

call err_outf(ierr_dat)

return

endif

c write(damp_out,*) " Fiber_input ok"

¥ % X % %

n= Model_type.nm_div_fmodel !
if(n.ne.0) then

ALLOCATE (M_model_fiber(n))

endif

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

ALLOCATE (E_model_fiber(n))

endif

M_alloc(3)=1

nfix=5

nfi=54

call infile(nfi,nfix,ierr)

if(ierr.ne.0) then

ierr_dat = 25

call err_outf(ierr_dat)

return

endif

call Fiber_input(l,ierr,Parameter_C.n_member,
Parameter_C.n_element,Member,Element,Model_type,
E_model_fiber,M_model_fiber,E_model11,M_modelll,E modell2,
M_model12,E_model13,M_model13,E_model15,M_model15,
E_model21,M_model21,E_model22,M_model22,
E_model31,M_model31,E_model32,M model32,E_model33,M_model33)

close(nfix)

if(ierr.ne.0) then

ierr_dat = 26

call err_outf(ierr_dat)

return

endif

c write(damp_out,*) " Fiber_input ok"
endif

% X k%
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n=Model_type.n_m_ro_model

if(n.ne.0) then

nfix=5

nfi=53

call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat = 35

call err_outf(ierr_dat)

return
endif

call RO_data_input(n,RO_work,Element,Parameter_C.n_element,ierr)
close(nfix)

if(ierr.ne.0) then
ierr_dat = 36

call err_outf(ierr_dat)

return

endif

c write(damp_out,*) " RO_data_input ok"

endif

DLL
DLL subroutine code No. 2
n_element=Parameter_C.n_member_dll
if(n_element .ne. 0) then
nfix=5
nfi=60
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat =13
return
endif
call Get_element_dll(workl_elememt,work2_elememt,Parameter_C)
close(nfix)
endif

O O 0O 0O 00O 0O 0O 0O 0O 0O 06O 06O 06O o0

(0k)

nfix=5
nfi=2
call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat = 27
call err_outf(ierr_dat)
return
endif
call Get_mass(ierr,Point,Parameter_C)
close(nfix)
if(ierr.ne.0) then
ierr_dat = 28
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Get_mass Ok"
c (ok)
nfix=5
nfi=43
call infile(nfi,nfix,ierr)
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if(ierr.ne.0) then

ierr_dat = 29

call err_outf(ierr_dat)
return

endif

call Get_damp(Newmark P,ierr)
close(nfix)

if(ierr.ne.0) then

ierr_dat =30

call err_outf(ierr_dat)
return

endif

write(damp_out,*) " Get_damp Ok"

call check_structure(Point,Element,Parameter_C)

O O 0 0O 0O 0O 0O 00

(k)
call Cal_member_length(Member,Point,Parameter_C)
write(damp_out,*) " Cal_member_length Ok"

[N e]

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

write(damp_out,*) " Set_initial_data Ok"
DLL

c

c

c if(Parameter_C.n_member_dll .ne. 0) then
c call Set_nonlinear_S(Element,Parameter_C,
c * workl_elememt,work2_elememt,workl member,work2_member)
c endif

c

call Get_rotate_all(rot_memb_t,Parameter_C,Point,Member)
c write(damp_out,*) " Get_rotate_all Ok"

call Get_rot_local(rot_local,Parameter_C,Point)
c write(damp_out,*) " Get_rot_local Ok*

call Get_rotate(rot_memb,rot_memb_t,rot_local,
* Parameter_C,Member)
write(damp_out,*) " Get_rotate Ok"

(9]

call Set_restraint_point(Parameter_C,Point,Control)
write(damp_out,*) " Set_restraint_point Ok"

O O 0O 0O 0 0

N=Parameter_C.n_unknown
c ALLOCATE (test_vector(N))
ALLOCATE (
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* disp_point(N),vel_point(N),acc_point(N),

* est_disp_point(N),est_vel_point(N),

* est_ddisp_point(N)

* )

ALLOCATE (

*  result_disp_point(N),result_vel _point(N),result_acc_point(N),
*  past_disp_point(N),past_vel_point(N),past_acc_point(N),

*  past_dacc_point(N)

* )

ALLOCATE (

* 1d_point(N), Id_point_repeat(N),fld_static(3,N),
a_vector(N),b_vector(N)
* )
ALLOCATE (max_h_sky(0:N+1)
*
)
M_alloc(4)=1
c (ok)
call Set_restraint_member(Parameter_C,Member,Point)
c write(damp_out,*)" Set_restraint_member Ok"
c (ok)

(@]

call Cal_table_sky(max_h_sky,Parameter_C,Member)
write(damp_out,*) " Cal_table_sky Ok"

O 0O 0O 0O 0O 00

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

ALLOCATE (gskym(Parameter_C.n_skyline))
ALLOCATE (gskym_d(Parameter_C.n_unknown))
ALLOCATE (nwork(Parameter_C.n_unknown))
ALLOCATE (twork(Parameter_C.n_unknown))
M_alloc(5)=1
c (ok)
call Set_pointforce_zero(Member,Parameter_C.n_member)
c write(damp_out,*) " Set_pointforce_zero Ok"
c (ok)
call Set_stress_zero(Member,Parameter_C.n_member)
c write(damp_out,*) " Set_stress_zero Ok"
c MSS
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n=Model_type.n_m_model (5)
if(n.ne.0) then
call Cal_MSS_dat(Member,Element,Model_type,

* MSS_work,Parameter_C)
c write(damp_out,*) " Cal_MSS dat Ok*"
endif
C
call Check R_direction(Control.analysis_3D,Parameter_C,
* Member, rot_memb)
c write(damp_out,*) " Check R_direction ok"
c (ok)
call Cal_stiff_linear(Model_type,Element,Member,Parameter_C,
* ak_linear,E_model1l,E_model_fiber,M _model1l,M_model_fiber,
* E_model12,M_model12,E_model13,M _model13,E_model15,M_model15,
* 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)
c write(damp_out,*) " Cal_stiff_linear Ok"
c (ok)
call Rotate_stiffness(Parameter_C,ak_linear,rot_memb)
c write(damp_out,*) " Rotate_stiffness Ok"
c (ok)
if(Parameter_C.nc_member .ne. 0) then
call Cal_damp_linear(Element,Member,Parameter_C,ac_member,
E_model6_real ,workl_elememt,
work2_elememt,workl_member,work2_member)
c write(damp_out,*) " Cal_damp_linear Ok"
c (ok)
call Rotate_damp(Parameter_C.n_member,ac_member,rot_memb,Member)
c write(damp_out,*) " Rotate_damp Ok"
end if
c (ok)
call Set_mass(Point,Parameter_C,am_point)
c write(damp_out,*) " Set_mass Ok"
c (ok)
call Set_point_load(fll_static_point,Parameter_C,
* Dynamic_load,Point,fld_static,rot_local)
c write(damp_out,*) " Set_point_load Ok"
c (ok)
call Initset_nonlin_stiff(ak_linear,ak_nonlinear,
* Parameter_C.n_member)
c write(damp_out,*) " Initset_nonlin_stiff Ok"
c
c (ok)
call Set_zero_v(past_disp_point, past_vel_point,
* past_acc_point,past_dacc_point,Parameter_C.n_unknown)
c write(damp_out,*) " Set_zero_ v Ok"
c (ok)
call Clear_max_disp(Max_disp,Parameter_C.n_point)
c write(damp_out,*) " Clear_max_disp Ok"
c (ok)

call Clear_max_stress(Max_stress,Parameter_C.n_member)
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write(damp_out,*) " Clear_max_stress Ok"

[N e]

(0k)

call Set_zero_pointforce(fll_force_point,Parameter_C.n_point)

O 0O 0O 0O 0O 0O 00

if(Control.init_disp.ne.0) then
nfix=5
nfi=16
c call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat = 31
call err_outf(ierr_dat)
return
endif
c call Get_init_disp(Point,Member,Parameter_C,ierr)
close(nfix)
if(ierr.ne.0) then
ierr_dat =32
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Get_damp Ok"
endif

if(Control.init_stress.ne.0) then
nfix=5
nfi=52
c call infile(nfi,nfix,ierr)
if(ierr.ne.0) then
ierr_dat = 33
call err_outf(ierr_dat)
return
endif
c call Get_init_stress(Point,Member,Parameter_C,ierr)
close(nfix)
if(ierr.ne.0) then
ierr_dat =34
call err_outf(ierr_dat)
return
endif
c write(damp_out,*) " Get_init_stress Ok"
endif

(0k)

O O 0O 00

call flcheck(ifl,ifly,iflz,ierr,Control.type_analysis)
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if(ierr.ne.0) then

ierr_dat =14
endif
c
c (ok)
call out_section_check(Member,Element,
Parameter_C.n_member,No_section,Out_section,
ifl,iflz,i_print)
c
write(damp_out,*) " flcheck Ok"
* ,Dynamic_load.load_dynamic(1)
do i=1,16
write(damp_out, " (i4,3i6)") i,ifl(Q),iflz(i),ifly(i)
enddo
c
c
c
c
c
c
if(i_read_disp .ne. 0) then
call Set_preset_disp(0,n_point,past_disp_point,F_disp,Point,
* rot_local ,Parameter_C)
c write(damp_out,*) " Set_preset_disp ok"
endif
c
c
c
c
c
ns_step=1
n_step=10
d_max_v=0.
id_max_v=0
stimes=secnds(0.0) !
c
N_implicit_method = 1 !
Iteration_method =1 !
c
c
c GUI
c
c
return
c
c
c
c

Manual of Dynamic Analysis System SPACE



4-79

C
c
subroutine submain_dynamic_a(i_calnum,iend_code,icontrol,ierr_dat, 11
* T,dt,n_step,ns_step,d_max_v,id max_v,
* i_read disp,F_disp,i_read_ndbalanceF,F_ndbalanceF,
* i_read _spring,F_fay,F _n_spring,F_my spring,
* F mz_spring,i_stat_spring,n_iterate,
* nm_iterate,numb_method)
C
implicit real*8(A-H,0-2) 12
c
C
c
c
c
C
c
if(icontrol .eq. 1 ) goto 9990 ! 13
if(icontrol .eq. 99 ) goto 9997 ! 14
do i=1,10
M_alloc(i)=0 ! 15
enddo
open (damp_out,FILE="DOUTPUT") 16
c (ok)
call sysnam() 17
c (ok)
call ctlset() 18
c (ok)
call dyctll() 19
c (ok)
call dyctl2() 110
c (ok)
call doutcl() 111
c (ok)
call damctl() 112
c
if(ierr_dat .ne. 0 ) return 113
c
c
c
c
c
call Set_control() Tok (in_disp,in_stres ) 114
call Set_model_type() 115
call Set_newmark() 116
call Set_dynamic_load() 117
c
c
c (ok)
c
C
call Get_parameters() 118
c (ok)
call Get_earth_load() 119
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c (ok)
call Get_point_load() 120

O O 0 00

ALLOCATE (Max_disp(Parameter_C.n_point)) 121
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 0O 0O 00

N=Parameter_C.n_point !
ALLOCATE (
*  fll_static_point(3,6,N),am_point(2,N),
fll_force_point(3,N)
)
N=Parameter_C.n_member !
ALLOCATE (
am_member(12,12,N),
rot_memb_t(3,3,N),rot_memb(3,3,2,N),
ak_linear(12,12,N),ak_nonlinear(12,12,N)
)
N=Parameter_C.n_local_coord !
iT(N.ne.0)ALLOCATE (
*  rot_local(3,3,N)
*)
M_alloc(1)=1 122

*
*
*
*

O 0O 0O 0O 00

(k)
call Get_structure() 123

O O 0O 00

if(Model_type.n_m_model(6) .ne. 0) then 124
call Set_Maxwell_filter() 125
endif

O O 0O 00

N=Model_type.n_m_damp
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if(N.ne.0)then 1 26
ALLOCATE (ac_member(12,12,N)) 127
endif

c Model _No.1

c Model No.2 3

ALLOCATE (RO_work(n))

c Model _No.4 3
c Model_No.5 3
ALLOCATE (MSS_work(n))
c Model_No.6 3 Maxwell

ALLOCATE (E_model6_real(n))

C Model_No.11
ALLOCATE (E_model11(n))
ALLOCATE (M_model11(n))

c Model_No.12
ALLOCATE (E_model12(n))
ALLOCATE (M_model12(n))

c Model_No.13
ALLOCATE (E_model13(n))
ALLOCATE (M_model13(n))

c Model_No.15 FEM
ALLOCATE (E_model15(n))
ALLOCATE (M_model15(n))

c Model_No.21 MS
ALLOCATE (E_model21(n))
ALLOCATE (M_model21(n))

c Model_No.22 MS
ALLOCATE (E_model22(n))
ALLOCATE (M_model22(n))

c Model_No.31
ALLOCATE (E_model31(n))
ALLOCATE (M_model31(n))

c Model_No.32
ALLOCATE (E_model32(n))
ALLOCATE (M_model32(n))

c Model_No.33
ALLOCATE (E_model33(n))
ALLOCATE (M_model33(n))

ALLOCATE (acc_earth(3,Dynamic_load.n_load_dynamic))
ALLOCATE (fdd_point(3,Dynamic_load.n_load point))

M_alloc(2)=1 1 28
c
c
c
c
c
C (ok)
call Get_earth_load() 129
C (ok)
call Get_point_loadf() 130
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(0k)

call Get_point_load()
c
call Get_imperfection()
c
c
c (ok)
call Fiber_input()
c
ALLOCATE (M_model_fiber(n))
ALLOCATE (E_model_fiber(n))
M_alloc(3)=1
c
call Fiber_input()
c RO
call RO_data_input()
c (ok)
call Get_mass()
c (ok)
call Get_damp()
c
c
c
c
c
c (ok)
call Cal_member_length()
c
call Set_initial_data()
c
call Get_rotate_all()
c
call Get_rot_local()
c
call Get_rotate()
c
c
call Set_restraint_point()
c
c
c
c
C
ALLOCATE (
* disp_point(N),vel_point(N),acc_point(N),
* est_disp_point(N),est_vel _point(N),
* est_ddisp_point(N)
* )
ALLOCATE (
*  result_disp_point(N),result_vel_point(N),result_acc_point(N),
*  past_disp_point(N),past_vel_point(N),past_acc_point(N),
*  past_dacc_point(N)
* )
ALLOCATE (

* 1d_point(N), Id_point_repeat(N),fld_static(3,N),

131

132

133

1 34

135

1 36

137
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a_vector(N),b_vector(N)

* )
ALLOCATE (max_h_sky(0:N+1)
* )
M_alloc(4)=1 147
c (ok)
call Set_restraint_member() 1 48
c (ok)
c
call Cal_table_sky() 1 49
c
c
c
c
c
c
ALLOCATE (Bilinear_work(n)) 1 50
ALLOCATE (Trilinear_work(n))
ALLOCATE (Concrete_work(n))
c
ALLOCATE (gskym(Parameter_C.n_skyline))
ALLOCATE (gskym_d(Parameter_C.n_unknown))
ALLOCATE (nwork(Parameter_C.n_unknown))
ALLOCATE (twork(Parameter_C.n_unknown))
M_alloc(5)=1 151
c (ok)
call Set_pointforce_zero() 1 52
c (ok)
call Set_stress_zero() 153
c MSS
n=Model_type.n_m_model (5)
if(n.ne.0) then
call Cal_MSS_dat() 1 54
c (ok)
call Check R_direction() 155
c (ok)
call Cal_stiff_linear() 1 56
c (ok)
call Rotate_stiffness() 157
c (ok)
if(Parameter_C.nc_member .ne. 0) then
call Cal_damp_linear() 1 58
c (ok)
call Rotate_damp() 1 59
end if
c (ok)
call Set_mass() 1 60
c (ok)
call Set_point_load() 161
c (ok)
call Initset_nonlin_stiff() I 62
c
C (ok)
call Set_zero v() 1 63
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c (ok)
call Clear_max_disp() 1 64
c (ok)
call Clear_max_stress() 1 65
c (ok)
call Set_zero_pointforce() I 66
c
c
c
c
c
c
c
c
if(Control.init_disp.ne.0) then
c call Get_init_disp() 1 67
endif
C
if(Control.init_stress.ne.0) then
c call Get_init_stress() 1 68
endif
c
c
c (ok)
c
c
call flcheck() 1 69
(ok)
call out_section_check() 170
C
c
c
c
c
c
c
if(i_read_disp .ne. 0) then
call Set_preset_disp() 171
endif
c
c
c
c
c
ns_step=1 172
n_step=10
d_max_v=0.
id_max_v=0
stimes=secnds(0.0) !
c
N_implicit_method = 1 !
Iteration_method =1 !
c
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C
c GUI
C
C
return 173
1
C++

2 implicit

3 icontrol

4 icontrol 99

5

M _alloc
6 DOUTPUT
SPACE
7 SPACE TEMP
spacesys. Xxx
8 (***_ctl)
*k*k
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9 SPACE

11

7 11
0 0 1 2
0.150000E+02 0.100000E-02
0.100000E+01 0.100000E-04
0.500000E+02

10 0
0.100000E+03
0.100000E+01

1
0.100000E+03
0.200000E+00

0.100000E+04
0.500000E+00

10

11

12
13
14

15
Model type
16

Newmark_P

17
Dynamic_load
18

Get_parameters()

19
20

21

22

Control

B

ALLOCATE

M_alloc(l)
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23

24 Model_type n_m_model(6) Maxwell
25

25

26 28 2

Model _type.n_m_damp

27 ALLOCATE

28 M_alloc(2)

29

30
31 SPACE

32
SPACE

33

34
35 M_alloc(3)
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36

37 RO
38
39
40

41
42

43

44

45

46
47 M_alloc(4)

48
49
50
51 M_alloc(5)

52

53

54 MSS

55 y z

56
57

58

59
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60
61

62

63
64
65
66
67
68
69

70

71

72
73

4.7

SPACE M_alloc

O O 0O 0 0

9998 continue
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O 0O 0O 0

if(i_read_disp .ne. 0) then

call Set_preset_disp(l,n_point,past_disp_point,F_disp,Point,
* rot_local ,Parameter_C)
write(damp_out,*) " Set_preset_disp ok"

endif

c

if(i_read_spring .ne. 0) then
call Set_preset_spring(Member,Element,E_model6_real,

* M_model11,M_model12,M_modell13,

* M_model15,M_model21,M_model22,

* n_member,F_fay,F_n_spring,F_my spring,
* F_mz_spring,i_stat_spring)
write(damp_out,*) " Set_preset_spring ok"

endif

9997 continue

c
call Out_max_disp(Max_disp,Parameter_C.n_point,
* Point,ifl(12),iflz(12))
c write(damp_out,*) " Out_max_disp ok"
c
call Out_max_stress(Max_stress,Parameter_C.n_member,
* ifl(16),iflz(16))
c write(damp_out,*) " Out_max_stress ok"
c
do i=1,16
if(ifl(i).eq.1) close(iflz(i))
enddo
write(damp_out,*) * ok"”
c
ihan = 0
NFILE=100
call ctlset(ihan,FNX_file,TITLEX, IDFILE,NFILE)
call fltime(ifl,ifly,N_analysis,iflout)
c write(damp_out,*) * ok" ,FNX_file
ihan = 1
if(iflout.eq.1) call ctlset(ihan,FNX_file, TITLEX, IDFILE,NFILE)
c write(damp_out,*) * ok"
C
c
c
c
c
c

if(M_alloc(1).eq.1)then

DEALLOCATE (Point,Element,Member,Max_disp,Max_stress) Tok
DEALLOCATE (fll_static_point,am point,fll_force_point) Tok
DEALLOCATE (am_member,rot_memb_t,rot_memb,ak_linear,ak_nonlinear)
N=Parameter_C.n_local_coord

if(N.ne.0) DEALLOCATE (rot_local) Tok

endif

Tok
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if(M_alloc(2).eq.1)then
N=Model_type.n_m_damp

if(N.ne.0) DEALLOCATE (ac_member) Tok
endif

if(M_alloc(4).eq.1)then

DEALLOCATE (disp_point,vel_point,acc_point,
* est_disp_point,est_vel_point,est_ddisp_point)

DEALLOCATE (result_disp_point,result_vel _point,result_acc_point,
*  past_disp_point,past_vel_point,past_acc_point,
*  past_dacc_point)

DEALLOCATE (ld_point, Id_point_repeat,fld_static)

DEALLOCATE (a_vector,b_vector)

DEALLOCATE (max_h_sky)

endif

if( M_alloc(5).eq.1)then
DEALLOCATE (gskym,gskym_d,nwork, twork) Tok
endif

if( M_alloc(2).eq.1)then
n=Model_type.n_m_ro_model

if(n.ne.0) then

DEALLOCATE (RO_work )

endif

n=Model_type.n_m_model (5)

if(n.ne.0) then

DEALLOCATE (MSS_work ) ok
endif

n=Model_type.n_m_model (6)

if(n.ne.0) then

DEALLOCATE (E_model6_real ) Tok
endif

n= Model_type.n_e_model (11) !
if(n.ne.0) then

DEALLOCATE (E_modell1l ) 1ok
endif

n= Model_type.n_m_model (11) !
if(n.ne.0) then

DEALLOCATE ( M_model1l ) 1ok
endif

n= Model_type.n_e_model (12) !
if(n.ne.0) then

DEALLOCATE (E_model12 ) 1ok
endif

n= Model_type.n_m_model (12) !
if(n.ne.0) then

DEALLOCATE ( M_model12 ) 1ok
endif

n= Model_type.n_m_model (18) !
if(n.ne.0) then

DEALLOCATE ( M_model13 ) 1ok
endif
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n= Model_type.n_e_model (18) !
if(n.ne.0) then

DEALLOCATE (E_model13 ) 1ok
endif

n= Model_type.n_e_model (15) !
if(n.ne.0) then

DEALLOCATE (E_model15 ) ok
endif

n= Model_type.n_m_model (15) !
if(n.ne.0) then

DEALLOCATE ( M_model15 ) 1ok
endif

n= Model_type.n_e_model (13) !
if(n.ne.0) then

DEALLOCATE (E_model21 ) ok
endif

n= Model_type.n_m_model (13) !
if(n.ne.0) then

DEALLOCATE ( M_model21 ) 1ok
endif

n= Model_type.n_e_model (14) !
if(n.ne.0) then

DEALLOCATE (E_model22 ) Tok
endif

n= Model_type.n_m_model (14) !
if(n.ne.0) then

DEALLOCATE ( M_model22 ) Tok
endif

n= Model_type.n_e_model (16) !
if(n.ne.0) then

DEALLOCATE (E_model31) 1ok
endif

n= Model_type.n_m_model (16) !
if(n.ne.0) then

DEALLOCATE ( M_model31 ) 1ok
endif

n= Model_type.n_e_model (17) !
if(n.ne.0) then

DEALLOCATE (E_model32) Tok
endif

n= Model_type.n_m_model (17) !
if(n.ne.0) then

DEALLOCATE ( M_model32 ) Tok
endif

n= Model_type.n_e_model (19) !
if(n.ne.0) then

DEALLOCATE (E_model33) Tok
endif

n= Model_type.n_m_model (19) !
if(n.ne.0) then

DEALLOCATE ( M_model33 ) tok
endif

if(Dynamic_load.n_load_dynamic .ne. 0) then
DEALLOCATE (acc_earth) Tok
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endif
if(Dynamic_load.n_load_point .ne. 0) then
DEALLOCATE (fdd_point) Tok
endif
endif

if( M_alloc(3).eq.1)then

n= Model _type.nm_div_fmodel !
if(n.ne.0) then

DEALLOCATE (M_model_fiber ) Tok
endif

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

DEALLOCATE (E_model_fiber ) Tok
endif

endif

if( M_alloc(5).eq.1)then

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

DEALLOCATE (Bilinear_work ) Tok
endif

n= Model_type.n_m_trilinear !
if(n.ne.0) then

DEALLOCATE (Trilinear_work ) Tok
endif

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

DEALLOCATE (Concrete_work ) Tok
endif

endif

iend_code =1
close (damp_out)
return

O O 0O 0 0

end

O 0O 0 0 0
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9998 continue L
c
c
c
c
c
c
if(i_read_disp .ne. 0) then
call Set_preset_disp() 12
endif
c
if(i_read_spring .ne. 0) then
call Set_preset_spring() 13
endif
9997 continue
c
call Out_max_disp() 14
c
call Out_max_stress() 15
c
do i=1,16
if(ifl(i).eq.1) close(iflz(i)) 16
enddo
c
ihan = 0
NFILE=100
call ctlset() 17
call fltime() 18
if(iflout.eq.1) call ctlset() 19
c
c
c
c
c
c
if(M_alloc(1).eq.1)then 110
DEALLOCATE (Point,Element,Member,Max_disp,Max_stress) Tok
DEALLOCATE (fll_static_point,am_point,fll_force_point) Tok
DEALLOCATE (am_member,rot_memb_t,rot_memb,ak_linear,ak_nonlinear) Tok
N=Parameter_C.n_local_coord
if(N.ne.0) DEALLOCATE (rot_local) Tok
endif
c
if(M_alloc(2).eq.1)then 111
N=Model_type.n_m_damp
if(N.ne.0) DEALLOCATE (ac_member) Tok
endif
c
iend_code =1
close (damp_out) 112
return
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C
C
C
C
C

end

icontrol 99
10
M_alloc(l)
11 M_alloc(2)
12 1 DOUTPUT
4.8
4.2

FORTRAN
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O O 0 00

if(Eigen_d.n_method .eq. 1) goto 9700

O O 0 00

n_member=Parameter_C.n_member

n_point =Parameter_C.n_point
n_unknown=Parameter_C.n_unknown
n_skyline=Parameter_C.n_skyline
n_local_coord=Parameter_C.n_local_coord

nroot = Eigen_d.n_modes

nc = min(2*nroot,nroot+8)

nnc = nc*(nc+1)/2

write(76,*)  "n_unknown:*®,n_unknown
write(76,*)  "n_skyline:",n_skyline
write(76,*)  "nroot:",nroot

write(76,*) "nc:",nc

write(76,*)  "nnc:",nnc

write(76,*) "method_type",Eigen_d.method_type
write(76,*) "Eigen_d.epsj”,Eigen_d.epsj
write(76,*) "Eigen_d.n_iteration®,Eigen_d.n_iteration
if(nroot.eq.0) then

ierr_dat=1000

return

endif

ALLOCATE (tw_a(n_unknown),tw_b(n_unknown),tw_c(n_unknown))
ALLOCATE (Eigen_Value(nc),Eigen_Vector(n_unknown,nc))
ALLOCATE (ar_a(nnc),ar_b(nnc),0Omega(nnc))

ALLOCATE (vec_wl(nc,nc),vec_w2(nc),vec_w3(nc),vec_wi(nc),
* vec_ws(nc),vec_w6(nc))

ALLOCATE (ivec_wl(nc))

do n_step = 1,2

c (ok)
call Set_sky_zero(gskym,n_skyline)
call Set_sky_zero(gskymm,n_skyline)

c write(damp_out,*) " Set_sky zero ok"
c
call Build_sky mm_E(n_step,gskymm,
* Point,n_point,am_point,rot_local,
n_local_coord,max_h_sky,Eigen_d.load_mass)
c write(damp_out,*) " Build_sky mm ok"
c write(76,"(12e12.4)")(gskymm(j§),j=1,n_unknown)
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c (0k)

c write(damp_out,*) " Cal_mass_linear ok",Eigen_d.load_mass
if(Eigen_d.load mass .ne. 0) then
call Cal_mass_linear(n_step,Element,Member,Parameter_C,am_member,
workl_elememt,work2_elememt,workl member,work2_member,
Eigen_d.load_mass)

c write(damp_out,*) " Cal_mass_linear ok"
c (ok)
call Rotate_mass(n_step,Element,Member,n_member,am_member,
* rot_memb,Eigen_d.load_mass)
c write(damp_out,*) " Rotate_mass ok",n_member
c (ok)
call Build_sky m_E(n_step,gskymm,n_skyline,Member,n_member,
* am_member ,max_h_sky,Element)
endif
c write(damp_out,*) " Build_sky m ok",n_member
c (ok)
call Build_sky k_E(gskym,n_skyline,Member,n_member,
* Ak_linear,max_h_sky)
c return
c write(damp_out,*) " Build_sky k ok",n_member
c
c
c
c
c
nroot = Eigen_d.n_modes
nc = min(2*nroot,nroot+8)
nnc = nc*(nc+1)/2
nnm=Parameter_C.n_unknown+1
1FSS=0 ! 0 :
IFPR=0 ! 0 :
if(Eigen_d.load mass .ne. 0) then
nm_skyline=n_skyline
else
nm_skyline=n_unknown
endif
C
c
c
c
c
c write(damp_out,*) " SSPACE in ok",n_member

call SSPACE(gskym,gskymm,max_h_sky,Eigen_Value,Eigen_Vector,
tw_a,tw_b,ar_a,ar_b,vec_wl,vec_w2,vec_w3,vec_w4,vec_w5,
vec_w6, ivec_wl,n_unknown,nnm,n_skyline,nm_skyline,nroot,
Eigen_d.epsj,nc,nnc,Eigen_d.n_iteration,
IFSS, IFPR,Eigen_d.method_type, IEXIT,
Eigen_d. load_mass,NSTIF,gskym_d,nwork, twork,tw_c)

close(UNIT=NSTIF,STATUS="DELETE")

if(iexit.ne.0) then

ierr_dat=998

% X k%
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return
endif
c
call Out_Eigen(n_step,n_unknown,Parameter_C,Eigen_d,
* Point,Newmark_P,Eigen_Value,Eigen_Vector,Omega,
* gskymm,max_h_sky,rot_local,disp_point_m,
tw_a,tw_b,ifl(7),iflz(7),if1(8),iflz(8))
enddo
c
iend_code =1
c
do i=1,16
if(ifl(i).eq.1) close(iflz(i))
enddo
write(damp_out,*) * ok"
c
ihan = 0
NFILE=100
call ctlset(ihan,FNX_file,TITLEX, IDFILE,NFILE)
call fltime(ifl,ifly,N_analysis,iflout)
write(damp_out,*) * ok" ,FNX_file
ihan = 1
if(iflout.eq.l) call ctlset(ihan,FNX_file, TITLEX, IDFILE,NFILE)
c write(damp_out,*) " ok"
c
c
c
c
c
close (damp_out)
return
c
c
c
c
c
9700 continue
c
c
c
c
c
n_member=Parameter_C.n_member
n_point =Parameter_C.n_point
n_unknown=Parameter_C.n_unknown
n_local_coord=Parameter_C.n_local_coord
nc=n_unknown
write(76,*)  "n_unknown:*®,n_unknown
write(76,*) "Eigen_d.epsj",Eigen_d.epsj
write(76,*) "Eigen_d.n_iteration®,Eigen_d.n_iteration
c

ALLOCATE (gak(n_unknown,n_unknown))
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ALLOCATE (Eigen_Value(n_unknown),

* Eigen_Vector(n_unknown,n_unknown))

ALLOCATE (Omega(nc))

ALLOCATE (vec_w5(nc),vec_w2(nc),vec_w3(nc),vec_wa(nc))

do n_step = 1,2
c (ok)
n=n_unknown*n_unknown
call Set_sky zero(gak,n)
call Set_sky_zero(gskymm,n_unknown)

c write(damp_out,*) " Set_gak zero ok"
c (ok)
call Build_gak E(gak,n_unknown,Member,n_member,
* Ak_linear)
c write(damp_out,*) " Build_gak ok",n_member
C
call Build_mm_E(n_step,gskymm,
* Point,n_point,am_point)
c write(damp_out,*) " Build_mm ok"
c
call Trans_Eigen(gak,n_unknown,gskymm,vec_w2,ier)
if(ier.ne.0) then
write(damp_out,*) " err:
return
endif
c write(damp_out,*) " Trans_Eigen ok"
c
c
c
c
c
c
c
c
c
c
c write(damp_out,*) " Jacobi in ok",n_member
call Jacobi_E(gak,n_unknown,Eigen_Value,Eigen_Vector,
* vec_w5,vec_w2,vec_w3,vec_wd)
c write(damp_out,*) " Jacobi out ok",n_member
c
call Trans_Eigen_V(Eigen_Vector,n_unknown,gskymm,vec_w2,ier)
c
call Out_Eigen_J(n_step,n_unknown,Parameter_C,Eigen_d,
* Point,Newmark_P,Eigen_Value,Eigen_Vector,Omega,
* gskymm, rot_local ,disp_point_m,
vec_w3,vec_w4,ifl(7),iflz(7),ifl1(8),iflz(8))
c write(damp_out,*) " Out_Eigen_J ok",n_member
enddo
c
iend_code =1
C
do i=1,16

if(ifl(i).eq.1) close(iflz(i))
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enddo
write(damp_out,*) * ok"

ihan = 0

NFILE=100

call ctlset(ihan,FNX_file,TITLEX, IDFILE,NFILE)

call fltime(ifl,ifly,N_analysis,iflout)

write(damp_out,*) * ok" ,FNX_file
ihan = 1

if(iflout.eq.1l) call ctlset(ihan,FNX_file, TITLEX, IDFILE,NFILE)
write(damp_out,*) " ok"

O O 0O 0O 0O 0

close (damp_out)
return
end

O 0O 0O 00

if(Eigen_d.n_method .eq. 1) goto 9700 11

O 0O 0O 0O 000

ALLOCATE (tw_a(n_unknown),tw_b(n_unknown),tw_c(n_unknown)) 12
ALLOCATE (Eigen_Value(nc),Eigen_Vector(n_unknown,nc))

ALLOCATE (ar_a(nnc),ar_bh(nnc),Omega(nnc))

ALLOCATE (vec_wl(nc,nc),vec_w2(nc),vec_w3(nc),vec_wi(nc),

* vec_w5(nc),vec_w6(nc))

ALLOCATE (ivec_wl(nc))

do n_step = 1,2 13
c (ok)

call Set_sky zero(gskym) 14

call Set_sky zero(gskymm)

call Build_sky mm_EQ 15
c (0k)
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if(Eigen_d.load mass .ne. 0) then

call Cal_mass_linear() 16
c (ok)
call Rotate_mass() 17
c (ok)
call Build_sky m_EQ 18
endif
c (ok)
call Build_sky k EQ 19
C
c
c
c
c
call SSPACEQ) 110
c
call Out_Eigen() 111
enddo
c
c
c
c
c
DEALLOCATE (Point,Element,Member) 112
DEALLOCATE (gskym,gskym_d,nwork, twork,gskymm) Tok
DEALLOCATE (max_h_sky) Tok
DEALLOCATE (tw_a,tw_b,tw_c) Tok
return
C
c
c
c
C
9700 continue
C
c
c
c
C
ALLOCATE (gak(n_unknown,n_unknown)) 113
ALLOCATE (Eigen_Value(n_unknown),
* Eigen_Vector(n_unknown,n_unknown))
ALLOCATE (Omega(nc))
ALLOCATE (vec_w5(nc),vec_w2(nc),vec_w3(nc),vec_wa(nc))
c
do n_step = 1,2 114
c (ok)
call Set_sky zero(gak) 115
call Set_sky zero(gskymm)
c (ok)
call Build gak EQ) 116
c
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call Build_mm_EQ 117
c
call Trans_Eigen() 118
c
c
c
c
c
call Jacobi_E(Q) 119
c
call Trans_Eigen_V() 120
C
call Out_Eigen_J() 121
enddo
c
c
c
c
c
DEALLOCATE (Point,Element,Member) Tok 122
DEALLOCATE (gskym,gskym_d,nwork, twork, gskymm) Tok
DEALLOCATE (gak) ok
return
end
1
9700
2
3 2 2
4 gskymm gskym
5
6 7 8
7
8
9
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10
11

12
13

14 2 2

15 gskymm gskym

16
17

18
19
20
21

22

SSPACE() Jacobi_E()
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4.9
SPACE B
B A
B
Newmark P JAN
Estimate_disp_vel () CD
2

C
C ®  SUBROUTINE /Estimate_disp_vel
C
C L) (ok)
C

subroutine Estimate_disp_vel( )
C

if(nx.eq.0) then 11
c

a=Newmark_P.dt I At 12

b=Newmark_P.dt5 I 0.5A¢t2

c=Newmark_P_bdt I BAt2

d=Newmark_P.ddt I dAt

do i=1,n_unknown 13
c B

est_ddisp_point(i)=a*past_vel_point(i)+b*past_acc_point(i)+

* c*past_dacc_point(i) 14
est_disp_point(i) =past_disp_point(i)+est_ddisp_point(i) 15
est_vel _point(i) =past_vel_point(i)+a*past_acc_point(i)

* + d*past_dacc_point(i) 16
result_acc_point(i)= past_acc_point(i)+past_dacc_point(l) 17
enddo
else 18
gumma=Newmark_P . gumma 19
gummax=1.- gumma

C 2
do i=1,n_unknown 110
C
est_disp_point(i) =result_disp_point(i)*gumma +
* gummax*est_disp_point(i) 111
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est_vel _point(i) =result_vel point(i)*gumma +

*

gummax*est_vel_point(i) 112
est_ddisp_point(i)=(est_disp_point(i)-past_disp_point(i)) 113
end do
endif
return
end

nx
B

AYni1 = VoAt +{(0.5+ B) Y = BYn_1| At?

Yne1=Yn +AVn

Vet = Yo +{(1+ ) I — Y-} At

Yne1 = ¥n + AVnua

set_newmark()
dt beta 3 delta O

Newmark_P.dt = dt a
Newmark_P.ddt = delta*dt d
Newmark_P.bdt = beta*dt*dt c
Newmark_P.dt5 = 0.5*dt*dt b

AYny
past_acc_point ¥, -y,

AYni1 = YnAt+0.55,At2 + B(§, — Y1) AL?

AYpig

Yn +1

Vel = Yn + Aty + 5At(Yn - Yn—l)
yn+l 1

Y

Yne1 = Vn +%¥n_lAt =¥n +(yn - yn—l)
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At
10
11
12
13
A
B
Cal_disp_vel()
C
C @ SUBROUTINE /Cal_disp_vel
C
C L B (ok)
C
subroutine Cal_disp_vel()
a=Newmark_P.dt L
b=Newmark_P.bdt_5
c=Newmark_P.bdt
d=Newmark_P.ddt_1
e=Newmark_P.ddt
do i=1,n_unknown 12
result_disp_point(i)=past_disp_point(i) + a*past_vel_point(i)
*  +b*past_acc_point(i) + c*result_acc_point(i) 13
result_vel_point(i)=past_vel _point(i)+d*past_acc_point(i)
*  +e*result_acc_point(i) 14
enddo
return
end
1 B

set_newmark()

Newmark_P.dt = dt a
Newmark_P.ddt = delta*dt
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Newmark_P.hdt = beta*dt*dt c

Newmark_P.ddt_1 = (1. - delta)*dt d

Newmark_P.bdt_5 = (0.5- beta )*dt*dt b
2

Yn+1 = Yn +{(1_5) Y +5yn+l}At
Yn+1 = Yn + YnAt +{(0-5_,B) Yin +,Byn+1}At2
3
Yn1 = Yn + YnAt + (O-S_ﬂ)Atzyn +/BAt2yn+l
4
Ynt1=Yn t YnAt +(0-5_:B)AtZYn +/BAt2yn+l
4.10
2

C
c
c
c
C
¢ (ok)

call Cal_member_length(Member,Point,Parameter_C)
C

call Set_initial_data(Element,Member,Parameter_C,Newmark_P,

* E_model6_real ,Model_type)

C
C e  SUBROUTINE /Cal_member_length
C
C L (ok)
C

subroutine Cal_member_length(Member,Point,Parameter_C)
implicit real*8(A-H,0-2)
include "submain.h"
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record / parameter_s / Parameter_C

record / member_s / Member
record / point_s / Point
dimension Member(*),Point(*)
do i=1,Parameter_C.n_member 11
al=0. 12
il = Member(i).nm_point(1) 13
j1 = Member(i).nm_point(2) 14
do j=1,3 15
al=al + (Point(il).coord(j) - Point(jl).coord(j))**2 16
end do
Member(i).alength = dsqrt(al) 1y
end do
return
end
1
2 al
3 i
4 J
5 3
6 2 al
7 2
Member (i) .alength
SPACE
Set_initial _data()
Maxwell
C
C @ SUBROUTINE /Set_initial_data
C
C e ( )
C
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subroutine Set_initial_data(Element,Member,Parameter_C,Newmark_P,
* E_model6_real ,Model_type)

n_member = Parameter_C.N_member
do i=1,n_member 11
mem = i
iet = Member(i).element_type
iett=(iet-1)/10
if(Member(i).nm_dll_element .ne. 0) goto 9999 I 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
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
goto 100
15 continue
c Model_No.5 3
goto 100
16 continue
c Model_No.6 3 Maxwell
call Initset_maxwelldamp(Element(ie),Newmark_P,
* E_model6_real (ien),Model_type.n_m_filter) 12
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
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114 continue

c Model _No.14 MS
goto 100
115 continue
c Model_No.15 +
goto 100
116 continue
c Model _No.16 3
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
endif
goto 100

9999 continue
100 continue

end do
return
end
Maxwell
Initset_maxwel ldamp() 5.11.2
4.11
c (ok)
call Set_pointforce_zero(Member,Parameter_C.n_member)
c write(damp_out,*) " Set_pointforce_zero Ok"
c (ok)
call Set_stress_zero(Member,Parameter_C.n_member)
c write(damp_out,*) " Set_stress_zero Ok"
C
c (ok)
call Set_zero_v(past_disp_point, past_vel_point,
* past_acc_point,past_dacc_point,Parameter_C.n_unknown)
c write(damp_out,*) " Set_zero_ v Ok"
c (ok)
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call Clear_max_disp(Max_disp,Parameter_C.n_point)

c write(damp_out,*) " Clear_max_disp Ok"
c (ok)
call Clear_max_stress(Max_stress,Parameter_C.n_member)
c write(damp_out,*) " Clear_max_stress Ok"
c (ok)
call Set_zero_pointforce(fll_force point,Parameter_C.n_point)
c
2
C
C ® SUBROUTINE /Set_pointforce_zero
C
C L (ok)
C
subroutine Set_pointforce_zero(Member,n_member)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
dimension Member(*)
C
c Member structure
c n_member integer
C
do i=1,n_member
do j=1,12
Member (i) .force(j)= 0.0
enddo
do j=1,18
Member (i) .stress(j)= 0.0
enddo
end do
return
end
C
C ® SUBROUTINE /Set_stress_zero
C
C L (ok)
C
subroutine Set_stress_zero(Member,n_member)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
dimension Member(*)
C
c Member structure
c n_member integer
C

do i=1,n_member
do j=1,18
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Member (i) .stress(j)= 0.0
enddo

enddo

return

end

4.12

Cal_stiff_linear()

Rotate_stiffness()

ak_linear

c (ok)
call Cal_stiff_linear(Model_type,Element,Member,Parameter _C,
ak_linear,E_model1l,E model_fiber,M model11,M_model fiber,
E_model12,M_model12,E_model13,M _model13,E_model15,M_model15,
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)
write(damp_out,*) " Cal_stiff_linear Ok"
c (ok)
call Rotate_stiffness(Parameter_C,ak_linear,rot_memb)
c write(damp_out,*) " Rotate_stiffness Ok"

L T I

(9]

Cal_stiff_linear()

®  SUBROUTINE /Cal_stiff_linear

O OO0

- (0k)
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subroutine Cal_stiff_linear(Model_type,Element,Member,Parameter_C,
ak_linear, E_modelll,E model_fiber,
M_modell1l, 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)

L T S I

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

include "submain.h"

include "submainx.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
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 MSS
c Model _No.6 = 6 13 Maxwell
c Model _No.7 = 7 13 ™)
c

c Model _No.11 = 11 !

c Model _No.12 = 12 !

c Model _No.15 = 15 !

c Model _No.21 = 13 ! MS

c Model _No.22 = 14 ! MS

c Model_No.31 = 16 !

c Model _No.32 = 17 !

c Model_No.51 = 51 13

c Model_No.1001 = 1001 I DLL

c

c structure / parameter_s/

c integer n_unknown !

c integer n_point !

c integer n_element !

c integer n_element_dIl ! DLL

c integer n_member !

c integer n_rot_axis !

c integer n_local_coord !

c integer n_boundary_p !

c integer nc_member !

c integer n_member_dl1 I DLL

c integer n_free !
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c integer n_dim !
c integer n_skyline !
c integer n_sky ave !
c end structure
c record /parameter_s/ Parameter_C
c
c Parameter_C structure
c Point structure
c Member structure
c ak_linear real*8
c
n_member = Parameter_C.N_member L
do i=1,n_member
mem = i
iet = Member(i).element_type 12
ie = Member(i).nm_element 13
iett=(iet-1)/10 14
ien= Member(i).n_model_type 15
if(Member(i).nm_dll_element .ne. 0) goto 9999 ! DLL 16
if(iett.eq.0)then 17
goto(11,12,13,14,15,16,17,18,19,20), iet 18
11 continue
c Model_No.1
call Cal_lin_stiff_M1(Member(i),Element(ie),ak_linear(1,1,1)) 19
if(Member(i).i_rigid_length.ne.0..or.
Member(i).j_rigid_length.ne.0.)
call Deal Rigid_element(ak_linear(1,1,i),
Member(i).i_rigid_length,Member(i).j_rigid_length) 110
goto 100
12 continue
c Model_No.2 3
call Cal_lin_stiff_M2(Member(i),Element(ie),ak_linear(1,1,1)) 11
goto 100
13 continue
c Model_No.3 3
iee = Member(i).n_model_type
call Cal_lin_stiff_M3(Member(i),Element(ie),
* ak_linear(1,1,1))
goto 100
14 continue
c Model_No.4 3
call Cal_lin_stiff_M4(Member(i),Element(ie),ak_linear(1,1,1))
goto 100
15 continue
c Model_No.5 3
call Cal_lin_stiff_M5(Member(i),ak_linear(1,1,i),
* Model_type.cosin(1,1),Model_type.n_spring)
goto 100
16 continue
c Model_No.6 3 Maxwell
call Cal_link_maxwelldamp(ak_linear(1,1,1))
goto 100
17 continue
c Model_No.7 3
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c call Cal_lin_stiff_M7(Member(i),Element(ie),ak linear(1,1,i))
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 112
goto(111,112,113,114,115,116,117,118,119,120), iet-10 113
111 continue
c Model _No.11
call Cal_lin_stiff_M11(Model_type,Member(i),Element(ie), 114

ak_linear(1,1,i) ,E_modelll, E_model_fiber,
M_modell1l, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
112 continue
c Model_No.12
call Cal_lin_stiff_M12(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_modell12, E_model_fiber,
M_model12, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
113 continue
c Model_No.13 MS
call Cal_lin_stiff_M21(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model21, E_model_fiber,
M_model21, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
114 continue
c Model _No.14 MS
call Cal_lin_stiff_M22(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model22, E_model_fiber,
M_model22, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
115 continue
c Model_No.15 +
call Cal_lin_stiff_M15(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_modell15, E_model_fiber,
M_model15, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
116 continue
c Model_No.16
call Cal_lin_stiff_M31(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model31, E_model_fiber,
* M_model31, M_model_fiber)
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goto 100
117 continue
c Model _No.17
call Cal_lin_stiff_M32(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model32, E_model_fiber,
* M_model32, M_model_fiber)
goto 100
118 continue
c Model_No.18
call Cal_lin_stiff_M13(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_modell13, E_model_fiber,
M_model13, M_model_fiber,
* Bilinear_work,Trilinear_work,Concrete_work)
goto 100
119 continue
c Model_No.19
call Cal_lin_stiff_M33(Model_type,Member(i),Element(ie),
ak_linear(1,1,i) ,E_model33, E_model_fiber,
* M_model33, M_model_fiber)
goto 100
120 continue
c Model_No.20
goto 100
endif
goto 100
9999 continue
c Model_No.DLL
c call Cal_lin_stiff_dll(mem,
c *  workl_elememt,work2_elememt,workl_member,work2_member)
100 continue
end do
return
end

Cal_stiff_linear()
SPACE

Member (i) .element_type

Member (1) .element_type
Member (i) .nm_element
2 10
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Member (1) .n_model_type
DLL 9999

cal_lin_stiff M1()

10
Deal_Rigid_element()
11 3
Cal_lin_stiff M2()
7,8,9,10
12 11 20
13
14
Cal_lin_stiff M110
Cal_damp_linear()
Cal_stiff_linear()
2 Maxwell
Maxwell
Cal_lin_maxwelldamp()
ac_linear() Member (1) .nm_damp

E model6_real

Member (i) .n_model_type
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C
C ®  SUBROUTINE /Cal_damp_linear
C
C e (ok)
C
subroutine Cal_damp_linear(Element,Member,Parameter_C,ac_linear,
E model6_real,
workl_elememt,work2_elememt,workl member,work2_member)
implicit real*8(A-H,0-2)
include "submain.h"
record /parameter_s / Parameter_C
record / member_s / Member
record / element_s / Element
record /E_model6_real_s / E_model6_real
dimension Member(*),Element(*)
dimension E_model6_real (*)
dimension ac_linear(12,12,%*)
c
n_member = Parameter_C.N_member
do i=1,n_member
mem = i
iet = Member(i).element_type
iett=(iet-1)/10
ie = Member(i).nm_element
c
if( Element(ie).nm_damp .ne. 0) then 11
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
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
goto 100
15 continue
c Model_No.5 3
goto 100
16 continue
c Model_No.6 3 Maxwell
ienn=Member (i) .nm_damp
ii=Element(ie).nm_type
call Cal_lin_maxwelldamp(E_model6_real (ien),ac_linear(1,1,ienn),ii) 12
goto 100
17 continue
c Model_No.7 3
goto 100
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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 3
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
endif
goto 100
9999 continue
c Model_No.DLL
c call Cal_lin_damp_dll(mem,
c *  workl_elememt,work2_elememt,workl_member,work2_member)

100 continue
endif
end do
return
end
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4.13
Cal_stress()
C
C ®  SUBROUTINE /Cal_stress
C
C L (ok)
C
subroutine Cal_stress (Member,n_member,Model_type,Element,
past_disp_point,past_vel _point,est_ddisp_point,rot_memb,
* E_model6_real,ak_nonlinear)
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_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)
c
c ak_nonlinear real*8
c Member structure
c n_member integer
c Model_type structure
c Element structure
c past_disp_point(*) real*8
c rot_memb real*8
c
do i=1,n_member
c
do j=1,12 11
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
c
call RotatelL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,1),w) 12
call RotatelL_v(1,vp,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp) 13
c
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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), 14
* 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
call Cal_stress_M2(Member(i),Element(ie),vv)
goto 100
13 continue
c Model_No.3 3

call Cal_stress_M3(Member(i),Element(ie),
ak_nonlinear(1,1,i),v,v,vwp,
* rot_memb(1,1,1,1),rot_memb(1,1,2,1))

goto 100
14 continue
c Model_No.4 3
call Cal_stress_M4(Member(i),Element(ie),vv)
goto 100
15 continue
c Model_No.5 3

call Cal_stress_M5(Member(i),Element(ie),
* ak_nonlinear(1,1,1),v,rot_memb(1,1,1,i),rot_memb(1,1,2,i) )
goto 100
16 continue
c Model_No.6 3 Maxwell (ok)
do j=1,12
ires=Member(i).irest(j)
if(ires.gt.0) then
v(j)=past_vel_point(ires)
else
v(j)=0.
endif
enddo
call RotatelL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,1),w)
ii=Element(ie).nm_type
call Stress_maxwelldamp(vpp,vv,E_model6_real(ien),
* Element(ie), ii,Member(i),Model_type.n_m_filter)
goto 100
17 continue

Model_No.7 3

call Cal_stress_M7(Member(i),Element(ie),
E_modell_int(im),E_modell_real(im),
* M_modell_int(imm),M_modell_int(imm),

O O o0 0
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c * w,ak )
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
call Cal_stress_M11( Model_type ,Member(i),Element(ie), 15
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100
112 continue
c Model_No.12
call Cal_stress_M12( Model_type ,Member(i),Element(ie), 16
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
do j=1,6 17
k=j+12
Member (i) .stress(k)=(Member(i).stress(j)+
* Member (i) .stress(j+6))*0.5
enddo
goto 100
113 continue
c Model_No.13 MS
call Cal_stress_M21( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100
114 continue
c Model _No.14 MS
call Cal_stress_M22( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,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
115 continue
c Model_No.15 +
call Cal_stress_M15( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100
116 continue
c Model_No.16
call Cal_stress_M31( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100

117 continue
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c Model _No.17
call Cal_stress_M32( Model _type ,Member(i),Element(ie),
* ak_nonlinear(1,1,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
118 continue
c Model_No.18
call Cal_stress_M13( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100
119 continue
c Model_No.19
call Cal_stress_M33( Model_type ,Member(i),Element(ie),
* ak_nonlinear(1,1,i) ,v,rot_memb(1,1,1,i),rot_memb(1,1,2,i))
goto 100
120 continue
c Model_No.20
goto 100
endif
goto 100

9999 continue

c Model_No.DLL
c call Cal_stress_dll(mem,Member(i),Element(ie),
c workl_elememt,work2_elememt,workl member,work2_member,
c * vv,ak)
100 continue

end do

return

end
1 Member(i).irest(j)
2 \ WV

vp vpp

4
5
6
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7
SPACE
SPACE
C
C ®  SUBROUTINE /Cal_stress M1
C
C L (ok)
C
subroutine Cal_stress_M1(Member,Element,ak,vv,rl,r2)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
record / element_s / Element
dimension ak(12,12),w(12),r1(3,3),r2(3,3),st(12),ss(12)
c (ok)
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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C
C ®  SUBROUTINE /Cal_stress_M12
C
C e
C
subroutine Cal_stress_M12(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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4.14

Check_stress()

Maxwell

Check_Maxwell_stress()

ok)

O 0O 0O 0O 0O 0O 00

call Check_stress(Control,Control.type_analysis,
ak_nonlinear,Member,n_member,Model_type,
Element,past_disp_point,est_ddisp_point,rot_memb,
E_model6_real ,E_model7_real ,E_model_fiber,M_model_fiber,
E_modelll, M_modelll,
E_modell12, 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)
c Maxwel | (ok)
call Check_Maxwell_stress(Member,n_member,
* Element,E_model6_real ,Newmark_P)

L I I S T B T B B R

®  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_modell12, M_model12,
E_model13, M_model13,

L T R
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L T I B R .

E_modell5, M_model15,
E_model21, 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 )
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record /control_s / Control
record / member_s / Member
record / element_s / Element
record / 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.1
c
c Model_No.2 3
c record /element2_s / Element
record / RO_work_s / RO_work
c Model_No.3 3
c record /element3_s / Element
c record /member3_s / Member
c record / N_Buckling_s / N_Buckling
c Model_No.4 3
c record /element4_s / Element
c record /memberd_s / Member
c Model_No.5 3
c record /element5_s / Element
c record /member5_s / Member
record / MSS_work_s / MSS_work
Model_No.6 3
record /element6_s / Element
record / E_model6_real_s / E_model6_real
c Model_No.7 3
c record /element7_s / Element
c record /member7_s / Member
c record / E_model7_real_s / E_model7_real
c Model _No.11
record / E_modelll_s / E_modelll
record / M_modelll_s / M_modelll
c Model_No.12
record / E_modell2_s / E_modell2
record / M_model12_s / M_modell12
c Model_No.13
record / E_modell13_s / E_modell13
record / M_model13_s / M_modell13
c Model_No.15

record / E_modell15_s / E_modell5
record / M_model15_s / M_modell15

Maxwell

FEM
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record / E_model21_s
record / M_model21_s

/ E_model21
/ M_model21

record / E_model22_s
record / M_model22_s

/ E_model22
/ M_model22

record / E_model31_s
record / M_model31_s

/ E_model3l
/ M_model31

record / E_model32_s
record / M_model32_s

/ E_model32
/ M_model32

record / E_model33_s
record / M_model33_s

/ E_model33
/ M_model33

O O 00

record / E_model51_s
record / M_model51_s

/ E_model51
/ M_model51

Model _No.21

Model _No.22

Model _No.31

Model_No.32

Model_No.33

Model _No.51 3

MS

MS

record / E_model_fiber_s
record / M_model_fiber_s

/ E_model_fiber
/ M_model_fiber

dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
dimension
*
dimension
dimension
dimension

E_model_fiber(*),M_model_fiber(*)
Member (*) ,Element(*),E_model6_real (*)
MSS_work(*) ,R0_work(*)
E_modell11(*),M_modelll(*)
E_model12(*),M_model12(*)
E_model13(*),M_model13(*)
E_model15(*),M_model15(*)
E_model21(*),M_model21(*)
E_model22(*),M_model22(*)
E_model31(*),M_model31(*)
E_model32(*),M_model32(*)
E_model33(*),M_model33(*)
ak_nonlinear(12,12,*),rot_memb(3,3,2,*)
workl_elememt(*),work2_elememt(*),
workl_member(*), work2_member(*)
past_disp_point(*),disp_point(*)
w(12),vp(12),vpp(12),v(12),ak(12,12)
f(12),ff(12)

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(§)=0.
vp(§)=0.
endif
enddo
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do j=1,12 12
f(§)=0.
enddo
c
call RotateL_v(1,v,rot_memb(1,1,1,i),rot_memb(1,1,2,1),w) 13
call RotateL_v(1,vp,rot_memb(1,1,1,i),rot_memb(1,1,2,1),vpp) 14
C
mem =1
iet = Member(i).element_type
iett = (iet-1)/10
ie = Member(i).nm_element
im = Element(ie).n_element 15

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
do j=1,6 16
f(j)=-Member(i).stress(j)
enddo
do j=7,12
f(j)=Member(i).stress()
enddo
call RotatelL_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()
enddo
goto 100
12 continue
c Model_No.2 3
if(N_analysis.ge.9) then 17
call Cal_check_stiff_M2(Member(i),Element(ie),R0O_work,
* w,vpp )
endif
do j=1,3 18
f(j)=-Member(i).stress(j)
f(G+6)=-f(g)
enddo
call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff) 19
do j=1,12 110
Member (i) .force(j)=FF(j)
enddo
goto 100
13 continue
c Model_No.3 3
iee = Member(i).n_model_type 11
call Cal_check_stiff _M3(Member(i),Element(ie),
* vv,vpp,N_analysis)
do j=1,12
f(§)=0.
enddo
do j=1,3
f(j)=-Member(i).stress(j)
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f(j+6)=Member(i).stress(j+3)
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()
enddo
goto 100
14 continue
c Model_No.4 3
call Cal_check_stiff_M4(Member(i),Element(ie),
* vv,vpp ,N_analysis)
f(1)=-Member(i).stress(1)
f(N)=-f(1)
call RotatelL_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()
enddo
goto 100
15 continue
c Model_No.5 3
if(N_analysis.ge.9) then
iee=Member(i).n_model_type
call Cal_check_stiff_M5(Member(i),Element(ie),MSS_work(iee),
* vv,Vvpp,Model_type.n_spring,Model_type.cosin(1,1) )
endif
do j=1,3
f(j)= -Member(i).stress(j)
f(G+6)=-f(g)
enddo
call RotatelL_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()
enddo
goto 100
16 continue
c Model_No.6 3 Maxwell (ok)
c call Check_maxwelldamp(E_model6_real (ien),Element(ie))
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
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call Cal_check stiff M11(Control,N_analysis, 112
* 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)
c
call RotateL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff) 113
do j=1,12
Member (i) .force(j)=Member(i).force(J)+ff(j)
enddo
goto 100
112 continue
c Model_No.12
call Cal_check_stiff M12(Control,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 RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=Member(i).force(j)+ff(j)
enddo
goto 100
113 continue
c Model_No.13 MS
call Cal_check_stiff M21(N_analysis,
* mem,Model_type,Member(i),Element(ie),
* E_model21, E_model_fiber,
* M_model21, M_model_fFiber,
* Bilinear_work,Trilinear_work,Concrete_work,vv,vpp,f)
c
call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=Member(i).force(J)+ff(j)
enddo
goto 100
114 continue
c Model _No.14 MS
call Cal_check_stiff _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)
c
call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=Member(i).force(J)+ff(j)
enddo
goto 100
115 continue
c Model_No.15 +

call Cal_check_stiff _M15(Control,N_analysis,
mem,Model_type,Member(i),Element(ie),
* E_modell5, E_model_fiber,
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M_model15, M_model_fiber,

* Bilinear_work,Trilinear_work,Concrete_work,vwv,vpp,f)
c

do j=1,6
f(j)=-Member(i).stress(j)
enddo
do j=7,12
f(j)=Member(i).stress()
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(g)
enddo
goto 100

116 continue
c Model_No.16
call Cal_check_stiff M31(N_analysis,

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

* E_model3l, E_model_fiber,

* M_model31, M_model_fiber,

* VV,Vpp,f)

c

call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=Member(i).force(J)+ff(j)
enddo
goto 100

117 continue
c Model_No.17
call Cal_check_stiff _M32(N_analysis,

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

* E_model32, E_model_fiber,

* M_model32, M_model_fiber,

* VV,Vpp,f)

c
call RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) .force(j)=Member(i).force(J)+ff(j)
Enddo
goto 100

118 continue

c Model_No.18
call Cal_check_stiff _M13(Control,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 RotatelL_v(2,f,rot_memb(1,1,1,i),rot_memb(1,1,2,1),ff)
do j=1,12
Member (i) . force(j)=Member (i) .force(j)+ff(J)
enddo
goto 100

119 continue
c Model_No.19
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c call Cal_check_stiff M33(N_analysis,

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

c * E model33, E_model fiber,

c * M_model33, M_model_fiber,

c * vwv,vpp,T,me_x)

c
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)=Member(i).force(J)+ff(j)
enddo
goto 100

120 continue

c Model_No.20
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 * vv,ak)
c
100 continue
end do
return
end
C
C ®  SUBROUTINE /Check Maxwell_stress
C
C o Maxwell model
C
subroutine Check Maxwell_stress(Member,n_member,
* Element,E_model6_real ,Newmark_P)
implicit real*8(A-H,0-2)
include "submain.h"
record / member_s / Member
record / element_s / Element
record / E_model6_real_s / E_model6_real
record / newmark_s / Newmark_P
dimension Member(*),Element(*),E_model6_real (*)
c
do i=1,n_member
c
iet = Member(i).element_type
ie = Member(i).nm_element
ien = Member(i).n_model_type
if(iet.eq.6)then 114
c Model_No.6 3 Maxwell (ok)
call Check_maxwelldamp(E_model6_real (ien),Element(ie),Newmark_P)
endif
end do
return
end
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1

Member (i) .irest(j)
2 L
3 % vV
4 vp vpp
5 Element(ie).n_element

4.12
6
Member (i) .stress(j)
L
RotateL_y()
Member (1) .force(j)
3.54 n
(3.-54) Qyn) s 10
7
9 Cal_check_M2
_ _M20) 0
8
9
10 Member (i) .force(j)
11
12
13 L
14 6 Maxwell
Manual of Dynamic Analysis System SPACE




4-135

Cal_check_stiff_M2()

Cal_check_stiff_M2()

C

C ®  SUBROUTINE /Cal_check_stiff M2

C

C ® Model No.2 3

C
subroutine Cal_check_stiff_M2(Member,Element,RO_work,vv,vpp)
implicit real*8(A-H,0-2)
include "submain.h"
include "submainx.h"
record / member_s2 / Member
record / element_s2 / Element
record / RO_work_s / RO_work
dimension w(12),vpp(12),R0_work(*)

C

C ® 3 No.2

C

c No.2 3

c element_s

c

c structure / element_s2/

c integer element_type ! (6)

c integer n_element !

c real*8 AK 1 !

c real*8 AK 2 !

c real*8 AK 3 !

c real*8 Q1 !

c real*8 Q2 !

c real*8  AKu !

c real*8 dml !

c real*8  dm2 !

c real*8  dm3 !

c real*8 dm4 !

c integer nm_damp ! (€H)

c integer nm_type !

c real*8  ANP !

c real*8  AQPv Iy

c real*8  AQPw L4

c real*8  dmm(3) !

c end structure

c record /element_s2/ Element

c ALLOCATABLE ::Element(:)

c ALLOCATE (Element(n_element))
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® 3 No.2 member_s

structure / member_s2/
integer nm_element
integer element_type
integer n_element_type
integer nm_so

integer nm_dll_element
integer nm_point(2)
integer irest(12)
integer istat v
integer istat_w
integer nm_analysis
integer nm_group
integer nm_local_coord(2)
integer nm_damp

real*8 alength

real*8 rot_x

real*8  force(12)
real*8  stress(6)
real*8 AKv_tan

real*8 AKw_tan

real*8  dmv(5)

real*8  dmw(5)

end structure

DLL DLL

y : ™

@)
@)
y : ™

ALLOCATABLE :: Member (:)

ALLOCATE (Member (n_member))
Element structure
Member structure
ak_linear real*8

O O O O O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O 0O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0OO0OO0O

No_rireki=Element.nm_type 11

if(No_rireki/10.eq.0) then !

goto(5,10,20,30,40,50,60),No_rireki+l 13
5 continue

N

call Takeda_TriLiner(Member,Element,vv,vpp) 14
goto 999
10 continue
c Nomal
call Mesing_TriLiner(Member,Element,vv,vpp) 15
goto 999
20 continue

call DirecMax_TriLiner(Member,Element,vv,vpp) 16
goto 999
30 continue

call Takeda_TriLiner(Member,Element,vv,vpp) 17
goto 999
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40 continue
c Nomal

if(Member.istat_v.eq.0.and.Member.istat_w.eq.0) then 18
Element.AK 2=Element.AK 1
Element.Q 2 =Element.Q_1
endif
call Mesing_TriLiner(Member,Element,vv,vpp)
goto 999

50 continue

goto 999 19
60 continue

goto 999

elseif(No_rireki/10.eq.1) then

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

mro=Element.n_section(1) 110
write(222,"(A20,15)") "Modify Bi-Liner®, mro
call Modify_Bi_Linerl(Member,Element,RO_work(mro),vv,vpp)
goto 999
102 continue

mro=Element.n_section(1) 11
write(222,"(A20,15)") "Modify R-0", mro
call Modify_RO1(Member,Element,RO_work(mro),vv,vpp)
goto 999
endif
999 continue
return
end

1 Element.nm_typ
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2 No rireki 10
No_rireki
4 0
Takeda_TriLiner()
5 11
Mesing_TriLiner()
6 2
DirecMax_TriLiner()
7 23
Takeda_TriLiner()
8 14
3 2
Mesing_TriLiner()
9
10 111
Modify_Bi_Linerl()
11 112 RO
Modify _RO1 ()
9
4.15
Get_nonlinear_stiff() 1
c (ok)

call Get_nonlinear_stiff(Control.type_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,
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E _modelll, M_modelll,
E _modell12, 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,
workl_elememt,work2_elememt, workl member, work2_member )

% X % ok Xk X X k%

C
C ®  SUBROUTINE /Get_nonlinear_stiff
C
C L (ok)
C
subroutine Get_nonlinear_stiff(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_model21, M_model21,
* E_model22, M_model22,
* E_model31, M_model31,
* E_model32, M_model32,
* E_model33, M_model33,
* MSS_work,
* workl_elememt,work2_elememt, workl member, work2_member)
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
c Model _No.1
c
c Model_No.2 3
c record /element2_s / Element
c record /member2_s / Member
c Model_No.3 3
c record / N_Buckling_s / N_Buckling
c Model_No.4 3
c record /element4_s / Element
c record /memberd_s / Member
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c Model No.5 3
c record /element5_s / Element
c record /member5_s / Member
record / MSS_work_s / MSS_work
c Model _No.6 3 Maxwell
c record /element6_s / Element
record / E_model6_real_s / E_model6_real
c Model _No.7 3
c record /element7_s / Element
c record /member7_s / Member
c record / E_model7_real_s / E_model7_real
c Model_No.11
record / E_modelll_s / E_modelll
record / M_modelll_s / M_modelll
c Model_No.12
record / E_model12_s / E_modell12
record / M_model12_s / M_modell12
c Model_No.13
record / E_modell13_s / E_modell3
record / M_modell13_s / M_modell13
c Model_No.15 FEM
record / E_modell15_s / E_modell5
record / M_model15_s / M_modell5
c Model_No.21 MS
record / E_model21_s / E_model21
record / M_model21_s / M_model21
c Model_No.22 MS
record / E_model22_s / E_model22
record / M_model22_s / M_model22
c Model_No.31
record / E_model31_s / E_model3l
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 Member(*),Element(*),MSS_work(*)
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(*),v(12),ak(12,12)
dimension vv(12)
C
if(N_analysis.eq.7) return ! 37 1

do 9999 i=1,n_member
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if(Member(i).nm_analysis .eq. -1) goto 9999 ! (-1: ) 2

do j=1,12 13
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) 14

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 15

11 continue
c Model_No.1

if(N_analysis.eq.9) goto 9999 !

Member(i).an_vv(1)=vwv(8)-w(2) !

Member (i) .an_ww(1)=vv(9)-w(3)

call Cal_nonlin_stiff _M1(Member(i),Element(ie), 16
* Member (i) .stress(7),ak )
if(Member(i).i_rigid_length.ne.0..or.
* Member(i).j_rigid_length.ne.0.)

call Deal_Rigid_element(ak,
Member(i).i_rigid_length,Member(i).j_rigid_length) 17

goto 100
12 continue
c Model_No.2 3
if(N_analysis.eq.8) goto 9999 ! 18
call Cal_nonlin_stiff _M2(Member(i),Element(ie), 19
* ak )
goto 100
13 continue
c Model_No.3 3
if(N_analysis.eq.9)then !
call Cal_nonlin_stiff _M3(Member(i),Element(ie),ak) 110
endif
if(N_analysis.eq.8.or.N_analysis.eq.10)then !
call Cal_geomet_stiff Nx(Member(i).stress(1l),vv,
* Member (i) ,Element(ie),ak)
endif
goto 100
14 continue
c Model_No.4 3
if(N_analysis.eq.8) goto 9999 !
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call Cal_nonlin_stiff _M4(Member(i),Element(ie),

* ak )

goto 100

15 continue
c Model _No.5 3

if(N_analysis.eq.8) goto 9999 !

iee=Member(i).n_model_type

call Cal_nonlin_stiff _M5(Member(i),Element(ie),

* Model_type.n_spring,Model_type.cosin(1,1),

MSS_work(iee),ak )

goto 100
16 continue
c Model_No.6 3 Maxwell (ok)
if(N_analysis.eq.8) goto 9999 !
goto 9999
17 continue
c Model_No.7 3
if(N_analysis.eq.8) goto 9999 !
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
call Cal_nonlin_stiff M11(N_analysis, 11
Model_type,Member(i),Element(ie),
* ak ,ier,E_modelll, E_model_fiber,
* M_modelll , M_model_fiber)
goto 100
112 continue
c Model_No.12
call Cal_nonlin_stiff M12(N_analysis,
Model_type,Member(i),Element(ie),

* ak ,ier,E_modell2, E_model_fiber,
* M_model12 , M_model_fiber)
goto 100
113 continue
c Model_No.13 MS

call Cal_nonlin_stiff M21(N_analysis,
Model_type,Member(i),Element(ie),

* ak ,ier,E_model2l, E_model_fiber,
* M_model21 , M_model_fiber)
goto 100
114 continue
c Model_No.14 MS

call Cal_nonlin_stiff_M22(N_analysis,
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Model_type,Member(i),Element(ie),
* ak ,ier,E_model22, E_model_fiber,
* M_model22, M_model_fiber)
goto 100
115 continue
c Model_No.15 +
call Cal_nonlin_stiff M15(N_analysis,
Model_type,Member(i),Element(ie),

* ak ,ier,E_modell5, E_model_fiber,
* M_modell15 , M_model_fiber)
goto 100
116 continue
c Model_No.16

call Cal_nonlin_stiff M31(N_analysis,
Model_type,Member(i),Element(ie),

* ak ,ier,E_model3l, E_model_fiber,
* M_model31 , M_model_fiber)
goto 100
117 continue
c Model _No.17

call Cal_nonlin_stiff _M32(N_analysis,
Model_type,Member(i),Element(ie),
* ak ,ier,E_model32, E_model_fiber,
* M_model32, M_model_fiber)
goto 100
118 continue
c Model_No.18
call Cal_nonlin_stiff M13(N_analysis,
Model_type,Member(i),Element(ie),
* ak,ier,E_model13, E_model_fiber,
* M_model13,M_model_fiber)
goto 100
119 continue
c Model_No.19
call Cal_nonlin_stiff _M33(N_analysis,
Model_type,Member(i),Element(ie),
* ak,ier,E_model33, E_model fiber,
* M_model33,M_model_fiber)
goto 100
120 continue
c Model_No.20
goto 100
endif
goto 100
9998 continue

c Model_No.DLL
c call Cal_nonlin_stiff_dll(mem,Member(i),Element(ie),
c workl_elememt,work2_elememt,workl member,work2_member,
c * vv,ak)
100 continue
c
call Rotate_K(ak,rot_memb(1,1,1,1), 112
* rot_memb(1,1,2,1),ak_nonlinear(1,1,i))

9999 continue
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return
end
1
2
3 Member (1) .irest(j)
4
6 ak Cal_lonlin_stiff_M1()
7 ak
Deal_Rigid_element()
8 ak
9 Cal_lonlin_stiff_M2() ak
10 ak
Cal_nonlin_stiff_M3()
Cal_geomet_stiff _Nx() ak
11 ak
Cal_nonlin_stiff_M110)
12 ak
Rotate K()
ak_nonlinear
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