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RO

BiLinear()
TriLinear()
Concrete()
Concrete_e()
BiLinear_h(Q
TriLinear_h(Q)
TriLinear_ASQ
BiLinear_ASQ

SPACE
9
6.2
2
2
C
C ®  SUBROUTINE /Fiber_Model GI11
C
C L (ok)
C
C ® Model No.11
C
subroutine Fiber_Model _GI11()
c
if(it.eq.1l) then L
nmx = M_model_fiber(nnm).n_type
nm_type = E_model_fiber(nn).nm_type
goto ( 10,20,30,30,10,20,10,20),nm_type 12
10 continue
c '3

Bilinear_work(nmx).i_stat = -1 !
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goto 100
20 continue
C 14
Trilinear_work(nmx).i_stat = -1 !
goto 100
30 continue
C L)
Concrete_work(nmx).i_stat = -1 !
goto 100
100 continue
enddo
c
c
call Fiber_Model _G11(it,ak,alength,Member,Element, 16
* E_model ,E_model_fiber,M_model ,M_model_fiber)
return
end
C
C ®  SUBROUTINE /Fiber_checkll
C
C e
C
subroutine Fiber_check( )
if(N_analysis.le.8.or.Member.nm_analysis.eq.-1) then 17
c
c 18
M_model_fiber(nnm).d_stress_x = M_model_fiber(nnm).d_E*du +
* M_model_fiber(nnm).d_stress_x
else
C
goto ( 10,20,30,40,50,60,70,80),nm_type 19
10 continue
c 110
call BiLinear(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1)
if(Bilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
if(Bilinear_work(nmx).i_stat.ne.0) then
endif
goto 100
20 continue
C 111

call TriLinear(M_model_fiber(nnm).d_E,Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E_model_fiber(nn).Q_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1))

if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1

% X k%
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goto 100
30 continue

call Concrete(M_model fiber(nnm).d_E,Concrete_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
E_model_fiber(nn).Ec_1,E_model_fiber(nn).Ec_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx).p1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).P1(3),
Concrete_work(nmx).p1(4),Concrete_work(nmx).P1(5),
Concrete_work(nmx).ipre_c)
if(Concrete_work(nmx).i_stat.ne.0.and.Concrete_work(nmx).i_stat
* .ne.3) iistat = iistat + 1
goto 100
40 continue

L T . B R

call Concrete_e(M_model_fiber(nnm).d_E,Concrete_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
du, M_model_fiber(nnm).d_stress_x,
Concrete_work(nmx) .P1(1),Concrete_work(nmx).P1(2),
Concrete_work(nmx) . ipret,Concrete_work(nmx).ipre_c,
Concrete_work(nmx) .P1(3),Concrete_work(nmx).P1(4),
Concrete_work(nmx) .P1(5),E_model_fiber(nn).Ec_1,
Concrete_work(nmx) .P1(6),E_model_fiber(nn).Ec_2)
if(Concrete_work(nmx).i_stat.eq.0)then
if(du.lt.E_model_fiber(nn).Ec_1)then
iistat = iistat + 1
endif
elseif(Concrete_work(nmx).i_stat.ne.3)then
iistat = iistat + 1
endif
goto 100
50 continue

¥ 0% X 3k ok Xk %

call BiLinear_h(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
E_model_fiber(nn).Beta)

if(Bilinear_work(nmx).i_stat.ne.Q) iistat = iistat + 1

L T

goto 100
60 continue

call TriLinear_h(M_model_fiber(nnm).d_E,
Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E_model_fiber(nn).E_2,
E_model_fiber(nn).E_3,
E_model_fiber(nn).Q_1,E_model_fiber(nn).Q_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),

L T S
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* E_model_fiber(nn).Beta, E_model fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1
goto 100

70 continue

call BiLinear_AS(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,E model_fiber(nn).Ec_1,
E_model_fiber(nn).Ec_2,E_model_fiber(nn).Qc_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1,
Bilinear_work(nmx).P2,Bilinear_work(nmx).Sig_z,
E_model_fiber(nn).Beta)
if(Bilinear_work(nmx).i_stat.eq.2.or.
*  Bilinear_work(nmx).i_stat.eq.3) iistat = iistat + 1
goto 100
80 continue

L T S

call TriLinear_AS(M_model_fiber(nnm).d_E,
Trilinear_work(nmx).i_stat,
E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).E_3,E_model_fiber(nn).Ec_1,
E_model_fiber(nn).Ec_2,E_model_fiber(nn).Ec_3,
E_model_fiber(nn).Q_1,E model_fiber(nn).Q_2,
E_model_fiber(nn).Qc_1,E_model_fiber(nn).Qc_2,
du,M_model_fiber(nnm).d_stress_x,
Trilinear_work(nmx).P1(1),Trilinear_work(nmx).P1(2),
Trilinear_work(nmx).P1(3),
E_model_fiber(nn).Beta, E_model_fiber(nn).Beta_2)
if(Trilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1

LS T S N T S I S

goto 100
c
endif
100 continue
M_model_fiber(nnm).d_eps_x = M_model_fiber(nnm).d_eps_x + du ! 18
enddo
c
c ]
c
elseif(it.eq.2) then
endif
return
end
1
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10

11

12

13

14

nm_type

Bilinear_work(nmx).i_stat -1

Trilinear_work(nmx).i_stat -1

Concrete_work(nmx).i_stat -1

Fiber_check()
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15 +
16
17
18
i ]
6.2.1
6-1
o
O A
E1
E2

istat:0

> ¢

ST istat:2

6-1
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6-1
istat:0
istat:0
istat:2

6-2

Masing
istat:1
6-2
SPACE
6-2
du
A A
au

6-2

Masing

v
v
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istat:0

istat:1 istat:2
istat:1
istat:0
istat:0
istat:2
istat:0
istat:0

BiLinear()

@ SUBROUTINE / BilLinear

® Biliner_Masing

OO OO0

subroutine BiLinear(AK, istat,AK_1,AK 2,Q 1,du,P,P1)
implicit real*8(A-H,0-2)
real*8 AK,AK_1,AK 2,0 1,P,P1

AK :

istat : (Work)

AK_1 :

AK_2

Q1

du :

P : (Work)

P1 ristat=0 (Work)

O OO0 OO 0O 0O 0O 0O 060

100 continue

if(istat.eq.0) then
p = AK*du + p
if(du.gt.0.) then
if(p.1t.pl) return

c istat = 0 istat=1
istat=1
du2= (p - pl)/AK
AK=AK_2
p = pl + AK*du2
return
else
p2=pl - 2.* Q1
if(p.gt.p2) return

c istat = 0 istat=2

A w N

~
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istat=2
du2= (p - p2 )/AK
AK=AK_2
p = p2 + AK*du2
return
endif
elseif(istat.eq.1l) then 113
p = AK*du + p 114
if(du.ge.0.) return

c istat =1 istat=0
istat=0 115
dp = AK*du 116

AK=AK_1 117

du=dp/AK

p=p-dp

pl =p

p = AK*du + p

return

elseif(istat.eq.2) then 118

p = AK*du + p

if(du.le.0.) return 119
c istat =2 istat=0

istat=0 120

dp = AK*du

p=p-dp

pl=p+ 2. *Q1

AK=AK_1

du=dp/AK

p = AK*du + p

return

else

istat = 0 121
AK=AK_1

p1=Q 1

p=0.

goto 100

endif

return

end

1 istat=0

du>0

5 pl istat:1
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10
11
12

13
14
15

16

17

18

19

20

pl
du2
p2
du2
2
istat:0
istat:1
du
du
istat O
pl
istat:2

2
du2
istat:2
du2
istat:0
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istat:0 pl
p pl
istat:2
21
istat:0 AK
p
pl
BiLinear()
Fiber_check()

C
C ®  SUBROUTINE /Fiber_checkll
C
C e
C

subroutine Fiber_check()

(@]

c
if(it.eq.1l) then
do i=1,nm_div
if(N_analysis.le.8.or.Member.nm_analysis.eq.-1) then
c
c
M_model_fiber(nnm).d_stress_x = M_model_fiber(nnm).d_E*du +
* M_model_fiber(nnm).d_stress_x
else
C

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

call BiLinear(M_model_fiber(nnm).d_E,Bilinear_work(nmx).i_stat, 11
* E_model_fiber(nn).E_1,E model_fiber(nn).E_2,
E_model_fiber(nn).Q_1,du,
M_model_fiber(nnm).d_stress_x,Bilinear_work(nmx).P1)
if(Bilinear_work(nmx).i_stat.ne.0) iistat = iistat + 1 12
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goto 100

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

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

Member.d_stat(l) = 0

elseif(d_state .ge.0.8) then
Member.d_stat(l) = 2

else

Member.d_stat(l) = 1

endif

nm_div = E_model.n_section_1

nn = E_model .nm_section_1 - 1

nnm = M_model .nm_section_1 - 1

ra = 0.

ray = 0.

raz = 0.

raz2 = 0.

ray2 = 0.

rayz = 0.

g9 = 0.

aa = 0.

AN = 0.

AMy = 0.

AMz = 0.

do i=1,nm_div

nn =nn +1

nnm =nnm + 1

A = E_model_fiber(nn).A

E = M_model_fiber(nnm).d_E

ra =ra +E*A

ray = ray + E*E_model_fiber(nn).Arz
raz = raz + E*E_model_fiber(nn).Ary
ray2 = ray2 + E*E_model_fiber(nn).Arz2
raz2 = raz2 + E*E_model_fiber(nn).Ary2
rayz = rayz + E*E_model_fiber(nn).Aryz
aa =—aa+A

o[ = gg + A*E_model_fiber(nn).G

ANN = M_model_fiber(nnm).d_stress_x*E_model_fiber(nn).A
AN = AN + ANN

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

nn=E_model .nm_section_1
call jikuzero_control(Control,ra,E_model_fiber(nn).E_1,

* E_model_fiber(nn).A)
M model.d aa 1 = aa !
M model.d ral =ra I E*
M _model.d_ray 1 = ray I E*A*z
M model.d_raz_ 1 = raz I E*A*y
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M_model.d_raz2_1 = raz2 I E*A*y*y
M_model.d_ray2 1 = ray2 I E*A*z*z
M_model.d_rayz 1 = rayz I E*A*z*y
M model.d gg 1 = gg I G*A
c 18
elseif(it.eq.2) then
endif
return
end
1 BiLinear()
M_model_fiber().d_E
Bilinear_work().i_stat
2
3 80
Member.d stat 2
4
5
6 M_model_fiber().d_E
7
6.2.2
AK 1
AK 2
AK 3
AK 4
Q1
Q2
Q3
Q4
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Not cracked yet 4
de 31dd 2

QL
P1

str 1 K=plf(de_3+de_2)

» >
/ Pre-crgcked

istat:6

v
v

6-3

SPACE
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istat
6 (str_1,P1) (str_2,P2) (ipret,ipre_c)
1
6-4
O
A
______________ f Q1
istat:4

istat:6

v

D N AN A Q4 str_1, str_2
istat:7

istat:0

Q2
Q3
6-4
Q 1>o>Q 2 P1
p2 Q1 Q2
Q2
p2 Q 1>o>P2
ipret ipre_c 0 0
Q1
0 str 2

2)
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6-5
2
P2 Q1>
o>P2 1
ipre_c 1 0
P1 0 str 2
A
___________________ Q1
1
str 1,str 2 i .
— — istat:4 istat:6
AT N A Aty A Q_4\str_1 £
istat:7
istat:0
_________ Q2
LI
P2
6-5
6-5
0 3
4
str_1 P1
5 5
str_1 P1
str 1 0
5 0
str_ 1 str 2
6-5 0 2
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0
0 str_2
str_1
str_1 p1
3)
6-6
P1 5
P1 str_1
str_2
str_1 0 1
0
2 0 6 str_1
0
str_2 str_1 5 P1
P1
5 str 1 6 str 2
str_2 0
6
6 str_ 2
0 P2
A
____________________ Q1
istat:3 P
str_2 R \ Stat:4 istat:6 R -
Y § N > >
istatr N\ ) Q4 '\ ‘strlstr2
fat:0
istat:5
___________ Q2
------------ Q3
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4) 6-7
2 P2
0
0 6
str 2
str_1 ipret
1 5 P1
P1 6
ipret 2
ipret 2 6
ipret
1 4 5 str 1
6 ipret
2 str 1 str 2
str 2 0
P2 2
0 6
ipre_c
2
A
_____________________ Q1
P1
{:22 - Stat:4 istat:6 - R
U Y A Q.4 str_1 =
istat:0
___________ Q2
_______ =--]Q. 3
T P2

6-7
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8
istat 0 1 2
P2 o O
P2 1 2 7
ipre_c
iprec O
iprec 1 2 ipre.c 3 7
3 0 str 1
str 2 4 str 1 str 2
P1
5 6 6
ipret
ipret 0 3
ipret str 1 str 2 5
str 1 str 2 ipret 2 6
istat 1 2
03 o
0
istat 2 3
04 o
0
iprec 1
P2
istat 3 0 o Q1
Q1 4
0
str 1 str 2 0 str 1 str 2
6
istat 4 2
0 o
6
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5 5
3 str 1
istat 5
P1 0
4 str 1 str 2
6
istat 6 0
str 2 str 2
0
istat 7 0 Q4
0
C
C ®  SUBROUTINE / Concrete (Ver.3.01)
C
C e
C

subroutine Concrete(AK,istat,AK_1,AK 2,AK 3,AK 4,0 1,0 2,0 3,0 4,
+ de,P,P1,P2, IPRET,STR,STR_1,STR 2, IPRE_C)
implicit real*8(A-H,0-2)

AK :

istat : (Work)
AK_1 :

AK_2

AK 3

AK_4

Q1

Q2

Q4

de :

P : (Work)

P1 ristat=4 (Work)

P2 ristat=1,2 (Work)
IPRET : ( 1, 2) (Work)

IPRE_C : ( 1) (Work)

STR : (Work)

STR_1 : (Work)

O O O O O OO 0O 0O 0O 0O 0O 0O 0O 0O O06OO0OO0OO0
IrO
w
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(9]

STR_2

(Work)

99 continue

go to (10,100,110,120,130,140,150,160,170), istat+2

10 str =
str_1
str_2
p=0.
AK = AK_1
ipret= 0
ipre_c=0
pl = Q1 !
p2 = Q2 !
istat=0
if(de.gt.0.) istat=3
goto 99

nm 1 o
o o

100 p = AK*de + p
str = str + de
if(de.1t.0.) then
if(p.ge.p2) return
if(ipre_c.eq.0)then

istat=1

de_1= (p - p2)/AK
AK=AK_2

p = p2 + AK*de_1
elseif(ipre_c.eq.1l)then

istat=2

de_1= (p - p2)/AK
AK=AK_3

p = p2 + AK*de_1
elseif(ipre_c.eq.2)then

istat=7

AK = AK_1*0.000000001
p=0Q4

endif

else

if(p.1t.0.) return
if(ipret.eq.0)then

istat=3

del=p/ A ' p
str_ 1 = str - de_1

str 2 = str_1
elseif(ipret.eq.1) then
if(str .gt. str_1)then

istat=5

istat

istat

istat

istat

istat

istat

istat=1

istat=2

istat=7

istat=3

istat=5

10

11

12

13

14

15

16

17

18

19

20

21
22

Manual of Dynamic Analysis System

SPACE



6-23

del=p/ A
de2=(pl-Q1) /A4
de 3=Q1/7AK1
AK=pl/ (de2 +de3)
p = AK*de_1
else
c istat
istat=6
de l=p/ A 129
AK = AK_1*0.000000001
p =0.
str 2 = str - de_1
endif
elseif(ipret.eq.2)then I 30
c istat = 0 istat=6
istat=6
del=p/ A
AK = AK_1*0.000000001
p =0.
str 2 = str - de_1
endif
endif
return
c istat = 1
110 p = AK*de + p 131
str = str + de
if(de.gt.0.) then 132
c istat =1 istat=0
istat=0
pw=AK*de
p=p-pw
str = str - de
p2 = p
AK=AK_1
de=pw/ak
str = str + de
p = AK*de + p
return
elseif(p.le.Q _3)then 133
c istat =1 istat=2
istat=2 1 34
de1=(p-Q3)7A
AK=AK_3
p = Q.3+ AK*de_1
ipre_c=1
endif
return
c istat = 2
120 p = AK*de + p 135
str = str + de
if(de.gt.0.) then 1 36
c istat =2 istat=0
istat=0
p = p - AK*de 137

23
24
25
26
27
28

0 istat=6
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pw=AK*de 1 38
p2 = p 139
AK=AK_1
str = str — de 1 40
de=-pw/ak 141
str = str + de
p = AK*de + p
c istat =0
if(ipret.le.l) then
if(p.1t.pl) return
str = str — de
p = -AK*de + p
pw=pl-p
de=pw/AK
str = str + de
p=pl
else 1 47
if(p.1t.0.) return 1 48
str = str — de 1 49
p = -AK*de + p
pw=-p
de=pw/ak
str = str + de
p=0.
endif
return 1 50
elseif(p.gt.Q_4)then 1 51
c istat =2 istat=7
istat=7 1 52
AK = AK_1*0.000000001
p=0Q4
ipret = 2
ipre.c = 2
p2 = Q4
endif
return 153
c istat = 3
130 p = AK*de + p 1 54
str = str + de
if(p.gt.Q_1) then I 55
c istat =3 istat=4
istat=4
de1=(p-0Q1) /A
AK=AK_4
p = AK*de_ 1 + Q1
ipret = 1
elseif(p.1t.0.)then I 56
c istat =3 istat=0
istat=0
endif
return
C istat = 4
140 p = AK*de + p 1 57
str = str + de

42
43
44
45
46
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if(de.1t.0.) then
c istat =4
istat=5
p = p - AK*de
pl =p
ppp=((str - str_1) - de)
if(abs(ppp) -gt.0.000000000001) then
AK =p / ppp
p = AK*de + p
else
AK= AK_1
p = AK*de + p
endif
if(p.1t.0. )then

p = -AK*de + p
str = str - de
if(AK.ne.0.)then
de =-p/ak
else
de=-(str-str_1)
endif
p=0.
str = str + de
endif
elseif(p.1t.0.)then
c istat =4
istat=6
AK = AK_1*0.000000001
p =0.
ipret = 2
endif
return
c istat =
150 p = AK*de + p
str = str + de
if(p.gt.pl) then
c istat =5
istat=4
de 1=(-pl) /A
AK=AK_4
p = AK*de_1 + pl
elseif(p.1t.0.)then
if(str.lt.str_2)then
c istat =5
istat=0
str = str_2
AK=AK_1
else
c istat =5
istat=6
AK = AK_1*0.000000001
p =0.
endif

istat=5

istat=6

istat=4

istat=0

istat=6

1 58

I 59

! 60

161

! 62

! 63

1 64

I 65

! 66

I 67

! 68

! 69

170

17

172

173

174

175
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endif
return

istat = 6

160 p = 0.
str = str + de
if(str.lt.str_2) then

istat =6 istat=0

istat=0

de=str-str_2

str = str_2

AK=AK_1

endif
if(ipret.eq.1l)then
if(str.lt.str_1)return

istat = 6 istat=5

istat=5

de 1 = str - str_1
de2=(pl-Q1) /A4
de 3=Q1/7AK1

AK =pl/ (de2 +de3)
p = AK*de_1

endif

return

istat = 7

170 p=Q 4
str = str + de
if(de.gt.0.) then

istat =7 istat=0

istat=0

AK=AK_1

str = str - de !
endif

return

end

181

1 82

! 83

16

Manual of Dynamic Analysis System

SPACE



6-27

10

11

12

13

14

15

16

17

18

19

20

21

22
23
24

iprec 1

ipre.c 2

ipret=0

de 1

str 1

str 1
ipret=1

str 1
de 1
Q1

de 1

ipre_c

P1

str 2
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25
26

27

28 str 1

29

30 ipret=2

str 2

31 1

32
istat=0

33 2

34 istat=2

de 1

35 2

36
37
38
39 2

de 2

de 3
6-3

str 2
P2

2

ipre_c=1
0
P2

de 1
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40
41

42 0

43 P1

44 P1

45 pw
46
P1
47 2
48 0

49 pw

50 2
51 2

52 2 7
istat=7 0
Q4 ipret=2
ipre_c=2 p2 Q4

53 2
54 3

55 Q1
istat=4
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56

57

58

59

60

61

62

63

64

65
66

67

68

69

70
71

de 1

ipret

1

P1

6-3
ppp

ppp

P1

istat=5

K_

istat=6

istat=4

PPp

1

P1

ipret=2

AK

str 1

de 1
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2
72 0
5
0
73 str 2
75
6

74 istat=0 str 2

1
75 istat=6 0
76 6 0

str 2
77 str 2
istat=0
str 2 de

1

78
ipret=1
ipret=2

79 str 1
80 5 de_1

de 2 de 3

5
81 7
Q4

82
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83
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6.3

e  SUBROUTINE /Cal_lin_stiff M2

® Model No.2 3

OO OO0

subroutine Cal_lin_stiff_M2(Member,Element,ak_linear)
implicit real*8(A-H,0-2)

include "submain.h"

record / member_s2 / Member

record / element_s2 / Element

dimension ak_linear(12,12)

data BI_MODEL_NUMBER/11/

data RO_MODEL_NUMBER/12/

do i=1,12 1

do j=1,12
ak_linear(j,i) = 0.0

end do

end do

ak=Element.Aku 12

ak_linear(1,1)= ak

ak_linear(1,7)=-ak

ak_linear(7,7)= ak

ak_linear(7,1)=-ak

if (Element.nm_type.eq.Bl_MODEL_NUMBER) then 13
ak=Element.AK_1*Member.alength

else if(Element.nm_type.eq.RO_MODEL_NUMBER ) then 14
ak=Element.AK_1/Member.alength

else 15
ak=Element.AK 1

endif

ak_linear(2,2)= ak 16

ak_linear(2,8)=-ak

ak_linear(8,8)= ak

ak_linear(8,2)=-ak

ak_linear(3,3)= ak

ak_linear(3,9)=-ak

ak_linear(9,9)= ak

ak_linear(9,3)=-ak

Member .AKv_tan=ak I Member.AKv_tan=Element.AK 1 17
Member . AKw_tan=ak I Member.AKw_tan=Element.AK 1

Member . istat_v=0

Member . istat_w=0
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return
end

®  SUBROUTINE /Cal_check_stiff M2

® Model No.2 3

OO OO0

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(*)

(@]

® 3 No.2

No_rireki=Element.nm_type 18

if(No_rireki/10.eq.0) then

goto(5,10,20,30,40,50,60),No_rireki+l 19
5 continue

call Takeda_TriLiner(Member,Element,vv,vpp) 110
goto 999
10 continue
C Nomal
call Mesing_TriLiner(Member,Element,vv,vpp) 111
goto 999
20 continue

call DirecMax_TriLiner(Member,Element,vv,vpp) 112
goto 999
30 continue

call Takeda_TriLiner(Member,Element,vv,vpp) 113
goto 999
40 continue

goto 999
50 continue

goto 999
60 continue

goto 999

elseif(No_rireki/10.eq.1) then

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

mro=Element.n_section(1)
call Modify Bi_Linerl(Member,Element,RO_work(mro),vv,vpp) 114
goto 999

102 continue
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c RO

mro=Element.n_section(l)

call Modify_RO1(Member,Element,RO_work(mro),vv,vpp) 115

goto 999

endif

999 continue

return

end
1
2 Element
3
4 RO

ak
6 y z
Yy 4
7
y z

0
8
9
10 0
11 1
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12

13
14

15

11

12 RO

6.3.1
6-8
Q1 N
A
Q2
K1
K2
Ks K
_____________________ istat:
Q, o
: istat:-4
Ql ________ !
K,/ !
aty,« I
istat:4 : | >

6-8
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1.
2. u,
3 u,
DirecMax_TriLiner()
3
2 3
4
C
C ®  SUBROUTINE /DirecMax_TrilLiner
C
C ® Direc. Max TriLiner
C
subroutine DirecMax_TriLiner(Member,Element,vv,vpp)
implicit real*8(V)
include "submain.h"
record / member_s2 DirecMax / Member
record / element_s2 / Element
integer i
dimension w(12) !
dimension vpp(12) !
real*8 du
real*8 Up
C
c
c

structure / member_s2 DirecMax /

integer nm_element
integer element_type
integer n_model
integer n_model_type
integer n_element_type
integer analysis_3D
integer nm_so

integer nm_dll_element
integer nm_point(2)

DLL

0:3D 1:2D(x-z) 2:2D(y-2z)

DLL
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integer irest(12) !
listat ly 2:z
integer istat(2) ! ™

integer nm_analysis
integer nm_group

integer nm_local_coord(2)
integer nm_damp

real*8 alength

!
!
!
!
!
real*8 i_rigid_length P
real*8 j_rigid_length T j
real*8 i_shear_G i
real*8 j shear_G T j
real*8 rot_x !
real*8  force(12) !
real*8  stress(6) !
I AK_tan ly 2:z
real*8 AK _tan(2) ! @)
! ly 2:z
real*8 Uo(2) !
real*8 Qo(2) !
real*8  Ur(2) ! (istat=1,4)
real*8 Qr(2) ! (istat=1,4)
real*8  UmaxP(2) !
real*8  QmaxP(2) !
real*8  UmaxM(2) !
real*8  QmaxM(2) !
real*8  dmw(4) !
integer d_stat(3) ! @i @) j (€©)
real*8 an_wv(10) !
real*8 an_ww(10) ! )
end structure
c
C
C
if(Member.istat(1l).eq.0.and.Member.istat(2).eq.0) then L
call Initial_DirecMax_TriLiner(Element,Member) 12
return
endif
C
C n
do i=1,2 13
dU=vv(7+1)-vv(1+i) !
Up=vpp(7+i)-vpp(1+i) !
call Cal_DirecMax_TriLiner(i, Element, Member, dU, Up) 14
end do
return
end
C
C ®  SUBROUTINE Initial_DirecMax_TriLiner
C
C ® 1
C

subroutine Initial_DirecMax_TriLiner(Element,Member)
include "submain.h"
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record / member_s2 DirecMax / Member

record / element_s2 / Element
integer i !
C
!
if(Element.AK _1.1e.0.0) then 15
Element.AK 1=1.0
endif
if(Element.AK_2.1e.0.0) then
Element.AK _2=Element.AK_1
endif
if(Element.Q_2.le.Element.Q_1) then 16
Element.Q 2=Element.Q_1
endif
!
do i=1,2 17
Member.istat(i) =1 !
Member.AK_tan(i) = Element.AK 1 !
Member .Uo(1) = Element.Q_1/Element.AK 1 ! 4
Member.Qo(i) = Element.Q_1 ! 4
Member .Ur (i) =-Element.Q_1/Element.AK 1 ! 4
Member.Qr(i) =-Element.Q_1 ! 4
Member.UmaxP(i) = Element.Q_1/Element.AK_1 !
Member.QmaxP(i) = Element.Q 1 !
Member.UmaxM(i) =-Element.Q_1/Element.AK_1 !
Member.QmaxM(i) =-Element.Q 1 !
end do
Element.U_1=Element.Q_1/Element.AK_1 18
Element.U_2=(Element.Q_2-Element.Q_1)/Element.AK 2
* +Element.U_1
return
end
C
C ®  SUBROUTINE Cal_DirecMax_TriLiner
C
C ® n
C
subroutine Cal_DirecMax_TriLiner(id,Element,Member,dU,Up)
include "submain.h"
record / member_s2 DirecMax / Member
record / element_s2 / Element
integer id ! ID
real*8 du !
real*8 Up !
real*8 Qp !
real*8 U !
real*8 Q !
real*8 tmp(10) !
integer iflag !
C
!
U=Up+dU 19
1
if( dU*real (Member.istat(id)).1t.0.0 ) then 110
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tmp(1)=Member.Uo(id)
tmp(2)=Member.Qo(id)
if( iabs(Member.istat(id)).eq.1l.or.
* iabs(Member.istat(id)).eq.4 ) then
Member .Uo(id)=Member.Ur(id)
Member .Qo(id)=Member.Qr(id)
Member .Ur(id)=tmp(1)
Member.Qr(id)=tmp(2)
Member . istat(id)=-1*Member.istat(id)
else

Qp=CalQ_DirecMax_TriLiner(id,Element,Member,Up)
Member .Ur(id)=Up
Member.Qr(id)=Qp
if( Member.istat(id).gt.0 ) then
Member .Uo(id)=Member .UmaxM(id)
Member.Qo(id)=Member.QmaxM(id)
Member.istat(id)=-4
else
Member .Uo(id)=Member.UmaxP(id)
Member.Qo(id)=Member.QmaxP(id)
Member.istat(id)=4
endif
Member.AK_tan(id) = (Member.Qo(id) - Member.Qr(id))
* / (Member.Uo(id) - Member.Ur(id))
endif
return
endif

if( iabs(Member.istat(id)).ne.3 ) then

if( Member.istat(id).gt.0 ) then
if( Member.Uo(id).It.U ) then
iflag=1
else
iflag=0
endif
else
if( Member.Uo(id).gt.U ) then
iflag=1
else
iflag=0
endif
endif

if( iflag.eq.1 ) then
if( iabs(Member.istat(id)).eq.1 ) then

Member.AK_tan(id)=Element.AK_2

if ( Member.istat(id).gt.0 ) then
Member . istat(id)= 2
Member.Uo(id) = Element.U_2
Member.Qo(id) Element.Q 2

Else

111

112

113

114
115

116

17

118

119

120

a1

122
123

124

125
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Member . istat(id)=-2
Member.Uo(id) =-Element.U_2
Member.Qo(id) =-Element.Q 2

endif
else if( iabs(Member.istat(id)).eq.2 ) then 1 26
Member.AK_tan(id)=Element.AK_3
if ( Member.istat(id).gt.0 ) then 127
Member . istat(id)=3
else 128
Member . istat(id)=-3
endif
else 129
if( dabs(U).lt.dabs(Element.U_2) ) then I 30
Member .AK_tan(id)=Element.AK_2
if ( Member.istat(id).gt.0 ) then 131

Member.istat(id)= 2
Member.Uo(id) = Element.U_2
Member.Qo(id) = Element.Q_2
else 132
Member . istat(id)=-2
Member.Uo(id) =-Element.U_2
Member.Qo(id) =-Element.Q_2
endif
else 133
Member .AK_tan(id)=Element.AK_3
if ( Member.istat(id).gt.0 ) then 1 34
Member . istat(id)=3
else 135
Member . istat(id)=-3
endif
endif
endif
Member.stress(1+id) I 36
* =CalQ_DirecMax_TriLiner(id,Element,Member,U)
endif
endif

Q=CalQ_DirecMax_TriLiner(id,Element,Member,U) 137

if( Member.istat(id).gt.0 ) then 1 38
if( Member._.UmaxP(id).It.U ) then I 39
Member.UmaxP(id) = U
Member.QmaxP(id) = Q
endif
else 140
if( Member._.UmaxM(id).gt.U ) then
Member .UmaxM(id) = U
Member .QmaxM(id) = Q
endif
endif
return
end
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@ real*8 function CalQ DirecMax_TriLiner

e U Q

O OO0

real*8 function CalQ _DirecMax_TriLiner(id,Element,Member,U)

include "submain.h"

record / member_s2 DirecMax / Member

record / element_s2 / Element

integer id ! ID
real*8 U !

real*8 Q !

if( iabs(Member.istat(id)).eq.l) then
Q=Element.AK_1*U
else if( iabs(Member.istat(id)).eq.2) then
if( Member.istat(id).gt.0 ) then
Q=Element.AK_2*(U-Element.U_1) +Element.Q_1
else
Q=Element.AK_2*(U+Element.U_1) -Element.Q_1
endif
else if( iabs(Member.istat(id)).eq.3) then
if( Member.istat(id).gt.0 ) then
Q=Element.AK_3*(U-Element.U_2) +Element.Q 2
else
Q=Element.AK_3*(U+Element.U_2) -Element.Q 2
endif
else

Q=Member .AK_tan(id)*(U-Member.Ur(id)) +Member.Qr(id)

endif
CalQ_DirecMax_TriLiner=Q

return

end

Initial_DirecMax_TriLiner()

1.0

7 Member
8 1 ul 2

4 Cal_DirecMax_TriLiner()

u2

141

1 42
I 43

1 44

1 45

I 46

1 47

1 48

I 49
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Element

10
1 tmp

11 1 4
12
13 2 3

14 Cal_DirecMax_TriLiner()

15 (Up,Qp) Member.Ur(id) Member.Qr(id)

16

17 4

18

Member.AK_tan(id)

19

20
Member.Uo(id)
iflag=1
iflag=0
21
Member.Uo(id)
iflag=1
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iflag=0
22 1

23 1 -1 2

24

25 -2

26 2 -2 3

27

28 -3
29 1 4

30 U 2 Element.U 2

31 2

32 -2

3

33 U 2 Element.U 2

34 3

35 -3

36 CalQ _DirecMax_TriLiner()

37

38
39
40
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41 CalQ_DirecMax_TriLiner()
6-8
42 2
43 2 2 Q
44 -2 2 Q
45 3
46 3 3 Q
47 -3 3 Q
48 -4
Q
49 Q CalQ _DirecMax_TrilLiner
SPACE
9
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