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include '"Lxz_Tools.f90'

module Joint
use Lxz_Tools
implicit none
type::typ _Joint
real(rkind)::x,y
integer(ikind):: GDOF(2)
end type typ _Joint
end module Joint

module Support



use Lxz_Tools
use Joint

implicit none

type::typ_Support
type(typ_Joint) :: SJoint
integer(ikind) :: DOF
end type typ_Support

contains
subroutine SetSupport(GK,Support,GLoad)
real(rkind),intent(inout)::GK(:,:),GLoad(:)
type(typ_Support),intent(in)::Support(:)
integer(ikind)::1,j,k
do i=1,size(Support)
k=Support(i)%DOF
j=Support(i)%SJoint%GDOF (k)
do k=1,size(GK,dim=2)
GK(j,k)=0.0D0
GK(k,j)=0.0D0
end do
GK(j,j)=1D0;GLoad(j)=0D0
end do
end subroutine SetSupport
end module Support

module Force

use Lxz_Tools

use Joint

implicit none

type::typ_Force
type(typ_Joint) :: FJoint
integer(ikind) :: DOF
real(rkind) :: Val

end type typ_Force

contains

subroutine SetGLoad(Force,GLoad)
real(rkind),intent(inout)::GLoad(:)
type(typ_Force),intent(in)::Force(:)
integer(ikind)::1,j,k
GLoad=0D0
do i=1,size(Force)
k=Force(i)%DOF



j=Force(i)%FJoint%GDOF (k)
GLoad(j)=GLoad(j)+Force(i)%Val
end do
end subroutine SetGLoad

end module Force

module Elem Triangle3 //% NAF = i Jt
use Lxz_Tools
use Joint

implicit none

type::ityp Triangle3
type(typ_Joint):: EJoint(3)
real(rkind)::EK(6,6),B(3,6),D(3,3)
real(rkind)::A,E,u,t
real(rkind)::Stress(3)

end type typ_Triangle3

contains
subroutine Triangle3 GetProp(Triangle3)
type(typ_Triangle3),intent(inout):: Triangle3(:)
integer(ikind)::1,j
real(rkind)::b(3),c(3),Temp(3,3)
do i=1,size(Triangle3)
b(1)=Triangle3(i)%EJoint(2)%y-Triangle3(i)%EJoint(3)%y
b(2)=Triangle3(i)%EJoint(3)%y-Triangle3(i)%EJoint(1)%y
b(3)=Triangle3(i)%EJoint(1)%y-Triangle3(i)%EJoint(2)%y

c(1)=Triangle3(i)%EJoint(3)%x-Triangle3(i)%EJoint(2)%x
c(2)=Triangle3(i)%EJoint(1)%x-Triangle3(i)%EJoint(3)%x
c(3)=Triangle3(i)%EJoint(2)%x-Triangle3(i)%EJoint(1)%x
Triangle3(i)%D(1,1)=1D0

Triangle3(1)%D(2,2)=1d0
Triangle3(i)%D(1,2)=Triangle3(i)%u
Triangle3(i)%D(2,1)=Triangle3(i)%u
Triangle3(i)%D(3,1)=0d0

Triangle3(1)%D(3,2)=0d0

Triangle3(1)%D(2,3)=0d0

Triangle3(i)%D(1,3)=0d0;
Triangle3(1)%D(3,3)=(1-Triangle3(i)%u)/2;

Triangle3(i)%D=(Triangle3(i)%E/(1-Triangle3(i)%u*Triangle3(i)%u))* Triangle3(i)%D;
Temp(:,1)=1D0
Temp(1,2)=Triangle3(i)%EJoint(1)%x



Temp(2,2)=Triangle3(i)%EJoint(2)%x
Temp(3,2)=Triangle3(i)%EJoint(3)%x
Temp(1,3)=Triangle3(i)%EJoint(1)%y
Temp(2,3)=Triangle3(i)%EJoint(2)%y
Temp(3,3)=Triangle3(i)%EJoint(3)%y
Triangle3(i)%A=abs(0.5D0*matdet(Temp))
do j=1,3
Triangle3(i)%B(1,2*j-1)=b(j); Triangle3(i)%B(1,2*})=0D0
Triangle3(i)%B(2,2*j-1)=0D0; Triangle3(1)%B(2,2*j)=c(j)
Triangle3(i)%B(3,2*j-1)=c(j); Triangle3(i)%B(3,2*))=b(j)
end do
Triangle3(i)%B=Triangle3(1)%B/(2*Triangle3(i)%A)
Triangle3(i)%EK=matmul(matmul(transpose(&
Triangle3(i)%B), Triangle3(1)%D), Triangle3(i)%B)&
*Triangle3(i)%t*Triangle3(i)%A
end do
end subroutine Triangle3 GetProp

subroutine Triangle3 GetGK(GK,Triangle3)
real(rkind),intent(inout):: GK(:,:)
type(typ_Triangle3),intent(in):: Triangle3(:)
integer(ikind)::i,j,k,b1,b2,al,a2
do i=1,size(Triangle3)
do j=1,3
do k=1,3
al=Triangle3(i)%EJoint(j)%GDOF(1)
a2=Triangle3(i)%EJoint(j)%GDOF(2)
b1=Triangle3(i)%EJoint(k)%GDOF(1)
b2=Triangle3(i)%EJoint(k)%GDOF(2)
GK(al,b1)=GK(al,bl)+&
Triangle3(1)%EK(2*j-1,2%k-1)
GK(al,b2)=GK(al,b2)+&
Triangle3(i)%EK(2*j-1,2*k)
GK(a2,b1)=GK(a2,b1)+&
Triangle3(i)%EK(2*),2*k-1)
GK(a2,b2)=GK(a2,b2)+&
Triangle3(i)%EK(2*j,2*k)
end do
end do
end do
end subroutine Triangle3 GetGK

subroutine Triangle3 GetStress(GDisp, Triangle3)
real(rkind),intent(in) :: GDisp(:)



type(typ_Triangle3),intent(inout):: Triangle3(:)
integer(ikind):: i,j
real(rkind):: EDisp(6)
do i=1,size(Triangle3)
do j=1,3
EDisp(2*#j-1)=GDisp(Triangle3(i)%EJoint(j)%GDOF(1))
EDisp(2*j)=GDisp(Triangle3(1)%EJoint(j)%GDOF(2))
end do
Triangle3(i)%Stress=matmul(Triangle3(i)%D,matmul(Triangle3(i)%B,EDisp))
end do
end subroutine Triangle3 GetStress
end module Elem Triangle3

module Elem Rectd//PY75 15555 7t
use Lxz Tools
use Joint

implicit none

type::ityp_Rect4
type(typ_Joint) :: EJoint(4)
real(rkind)::EK(8,8),B(3,8),D(3,3),J(2,2)
real(rkind)::E,u,t

end type typ Rect4

contains
subroutine Rect4 GetProp(Rect4)
type(typ_Rect4),intent(in out)::Rect4(:)
real(rkind)::J1(2,4),J2(4,2), Temp(2,1),Inv](2,2)
integer(ikind)::1,j,k
real(rkind)::r,s
do k=1,size(Rect4)
Rect4(k)%EK=0d0
Rect4(k)%B=0d0
Rect4(k)%D(1,1)=1D0
Rectd(k)%D(2,2)=1d0
Rectd(k)%D(1,2)=Rectd(k)%u
Rectd(k)%D(2,1)=Rectd(k)%u
Rect4(k)%D(3,1)=0d0
Rect4(k)%D(3,2)=0d0
Rect4(k)%D(2,3)=0d0
Rect4(k)%D(1,3)=0d0;
Rect4(k)%D(3,3)=(1-Rectd(k)%u)/2;
Rectd(k)%D=(Rect4(k)%E/(1-Rectd(k)%u*Rectd(k)%u))*Rectd(k)%D;



doi=1,2
do j=1,2
r=0.577350269189626D0*(-1D0)**i
§=0.577350269189626D0*(-1D0)**j
J1(1,)=(/-(1-s),(1-s),(1+s),-(1+s)/)
J1(2,:)=(/-(1-1),-(1+1),(1+1),(1-1)/)
J2(1,:)=(/Rectd(k)%EJoint(1)%x,Rectd(k)%EJoint(1)%y/)
J2(2,:)=(/Rectd(k)%EJoint(2)%x,Rectd(k)%EJoint(2)%y/)
J2(3,:)=(/Rectd(k)%EJoint(3)%x,Rectd(k)%EJoint(3)%y/)
J2(4,:)=(/Rectd(k)%EJoint(4)%x,Rectd(k)%EJoint(4)%y/)
Rectd(k)%J=(0.25D0)*(matmul(J1,]2))
Temp(1,1)=-0.25D0*(1-s);  Temp(2,1)=-0.25D0*(1-r);
InvJ=matinv(Rect4(k)%)J)
Temp=matmul(InvJ,Temp);
Rectd(k)%B(1,1)=Temp(1,1); Rectd(k)%B(2,2)=Temp(2,1);
Rectd(k)%B(3,1)=Temp(2,1); Rectd(k)%B(3,2)=Temp(1,1);
Temp(1,1)=0.25D0*(1-s); Temp(2,1)=-0.25D0*(1+1);
Temp=matmul(InvJ,Temp);
Rectd(k)%B(1,3)=Temp(1,1); Rectd(k)%B(2,4)=Temp(2,1);
Rectd(k)%B(3,3)=Temp(2,1); Rectd(k)%B(3,4)=Temp(1,1);
Temp(1,1)=0.25D0*(1+s);  Temp(2,1)=0.25D0*(1+r);
Temp=matmul(InvJ,Temp);
Rectd(k)%B(1,5)=Temp(1,1); Rectd(k)%B(2,6)=Temp(2,1);
Rectd(k)%B(3,5)=Temp(2,1); Rectd(k)%B(3,6)=Temp(1,1);
Temp(1,1)=-0.25D0*(1+s); Temp(2,1)=0.25D0*(1-r);
Temp=matmul(InvJ,Temp);
Rectd(k)%B(1,7)=Temp(1,1); Rectd(k)%B(2,8)=Temp(2,1);
Rectd(k)%B(3,7)=Temp(2,1); Rectd(k)%B(3,8)=Temp(1,1);
Rect4(k)%EK=Rect4(k)%EK+&
(&
matmul(matmul(transpose(Rect4(k)%B),&
Rectd(k)%D),Rect4(k)%B)&
Y*matdet(Rectd(k)%J)*Rectd(k)%t
end do
end do
end do
end subroutine Rect4_GetProp

subroutine Rect4 GetGK(GK,Rect4)
real(rkind),intent(inout):: GK(:,:)
type(typ_Rect4),intent(in)::Rect4(:)
integer(ikind)::i,j,k,b1,b2,al,a2
do i=1,size(Rect4)
doj=1,4



dok=1,4
al=Rect4(i)%EJoint(j)%GDOF(1)
a2=Rect4(i)%EJoint(j)%GDOF(2)
b1=Rect4(i)%EJoint(k)%GDOF(1)
b2=Rect4(i)%EJoint(k)%GDOF(2)
GK(al,b1)=GK(al,bl)+&
Rect4(1)%EK(2*j-1,2*k-1)
GK(al,b2)=GK(al,b2)+&
Rect4(1)%EK(2%j-1,2¥k)
GK(a2,b1)=GK(a2,bl)+&
Rect4(1)%EK(2%j,2*k-1)
GK(a2,b2)=GK(a2,b2)+&
Rect4(1)%EK(2#),2*k)
end do
end do
end do
end subroutine Rect4 GetGK
end module Elem Rect4

include 'Elem.f90'
program main

use Lxz Tools

use Joint

use Support

use Force

use Elem_Triangle3

use Elem Rect4

implicit none

type(typ_Joint),allocatable:: GJoint(:)
type(typ_Triangle3),allocatable:: Triangle3(:)
type(typ_Rect4),allocatable:: Rect(:)
type(typ_Support),allocatable::GSupport(:)
type(typ_Force),allocatable::GForce(:)
integer(ikind)::NJoint,NTriangle,NElem,NSupport,NLoad;
real(rkind),allocatable::GK(:,:),GLoad(:),GDisp(:)
integer(ikind)::i

call Input(‘4.ipt')

call Triangle3 GetProp(Triangle3)
call matprint(Triangle3(3)%EK,8)
call Triangle3 GetGK(GK,Triangle3)
call matprint(GK,8)



call Rect4 GetProp(Rect)
call Rect4 GetGK(GK,Rect)
call SetGLoad(GForce,GLoad)
call SetSupport(GK,GSupport,GLoad)
write(*,*)
call matprint(GK,8)
call Gauss(GK,GLoad ,GDisp)
do i=1,NJoint
write(*,*) GDisp(i*2-1),GDisp(i*2)
end do
call Triangle3 GetStress(GDisp, Triangle3)
write(*,*)
do i=1,NTriangle
write(*,*) Triangle3(i)%Stress
end do

stop

contains

subroutine Input(filename)
character (len=*)::filename
integer(ikind)::1,j,k(8)

open(5,file='5.ipt',status='OLD',position="REWIND")
read(5,*) NJoint,NTriangle,NElem,NSupport,NLoad;
allocate(GK(2*NJoint,2*NJoint)); GK=0D0
allocate(GLoad(2*NJoint));GLoad=0D0
allocate(GDisp(2*NJoint))
allocate(GJoint(NJoint))
allocate(Rect(NElem))
allocate(GSupport(NSupport))
allocate(GForce(NLoad))
allocate(Triangle3(NTriangle))
do i=1,NJoint
read(5,*) GJoint(i)%x,GJoint(i)%y
GJoint(i)%GDOF(1)=2*i-1;GJoint(i)%GDOF(2)=2*i

end do
do i=1,NElem

read(5,*) k(1),k(2),k(3),k(4),&

Rect(i)%E,Rect(i)%u,Rect(i)%t

doj=1,4

Rect(i)%EJoint(j)=GJoint(k(j))
end do



end do
do i=1,NTriangle

read(5,*) k(1),k(2).k(3).&
Triangle3(i)%E, Triangle3(i)%u, Triangle3(i)%t

doj=1,4

Triangle3(i)%EJoint(j)=GJoint(k(j))

end do
end do
do i=1,NSupport

read(5,%) k(1),k(2)

GSupport(i)%SJoint=GJoint(k(1))
GSupport(i)%DOF=k(2)

end do

do i=1,NLoad

read(5,*) k(1),k(2),GForce(i)% Val
GForce(i)%FJoint=GJoint(k(1))
GForce(1)%DOF=k(2)

end do

end subroutine Input

end program main
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