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!======================================================================! 1 

!                                                                      ! 2 

! Software Name : FrontISTR Ver. 3.4                                   ! 3 

!                                                                      ! 4 

!      Module Name : Static Analysis                                   ! 5 

!                                                                      ! 6 

!            Written by K. Sato (Advancesoft)                          ! 7 

!                       X. Yuan (Advancesoft)                          ! 8 

!                                                                      ! 9 

!      Contact address :  IIS,The University of Tokyo, CISS            ! 10 

!                                                                      ! 11 

!      "Structural Analysis for Large Scale Assembly"                  ! 12 

!                                                                      ! 13 

!======================================================================! 14 

!C 15 

!C*** 16 

!> CONSTRUCT the GLOBAL STIFF MATRIX  17 

!C*** 18 

!C 19 

module m_static_mat_ass_main 20 

   implicit none 21 

 22 

   contains 23 

 24 

   subroutine FSTR_MAT_ASS_MAIN (hecMESH, hecMAT, fstrSOLID) 25 

      use m_fstr 26 

      type (hecmwST_matrix)     :: hecMAT 27 

      type (hecmwST_local_mesh) :: hecMESH 28 

      type (fstr_solid)         :: fstrSOLID 29 

 30 

!** Local variables 31 

      real(kind=kreal) :: xx(20), yy(20), zz(20), stiffness(20*6, 20*6) 32 

      integer(kind=kint) :: nodLOCAL(20) 33 

      integer(kind=kint) :: ndof, itype, iS, iE, ic_type, nn, icel, iiS, j 34 

!C 35 

!C +-------+ 36 

!C | INIT. | 37 

!C +-------+ 38 

!C==== 39 

      call hecmw_mat_clear(hecMAT) 40 

      hecMAT%X = 0.d0 41 

!C 42 

!C +-------------------------------+ 43 

!C | ELEMENT-by-ELEMENT ASSEMBLING | 44 

!C | according to ELEMENT TYPE     | 45 
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!C +-------------------------------+ 46 

      ndof = hecMAT%NDOF 47 

 48 

      do itype= 1, hecMESH%n_elem_type 49 

        iS= hecMESH%elem_type_index(itype-1) + 1 50 

        iE= hecMESH%elem_type_index(itype  ) 51 

        ic_type= hecMESH%elem_type_item(itype) 52 

!C** Ignore link elements 53 

        if (hecmw_is_etype_link(ic_type)) cycle 54 

!C** Set number of nodes 55 

        nn = hecmw_get_max_node(ic_type) 56 

!C element loop 57 

        do icel= iS, iE 58 

!C** node ID 59 

          iiS= hecMESH%elem_node_index(icel-1) 60 

          do j=1,nn 61 

            nodLOCAL(j)= hecMESH%elem_node_item (iiS+j) 62 

!C** nodal coordinate 63 

            xx(j)=hecMESH%node(3*nodLOCAL(j)-2) 64 

            yy(j)=hecMESH%node(3*nodLOCAL(j)-1) 65 

            zz(j)=hecMESH%node(3*nodLOCAL(j)) 66 

          enddo 67 

!C** Create local stiffness 68 

          call fstr_local_stf_create(hecMESH, ndof, ic_type, icel, xx, yy, zz, 69 

fstrSOLID%elements(icel)%gausses, & 70 

                                     fstrSOLID%elements(icel)%iset, stiffness) 71 

!== CONSTRUCT the GLOBAL MATRIX STARTED 72 

          call hecmw_mat_ass_elem(hecMAT, nn, nodLOCAL, stiffness) 73 

        enddo 74 

      enddo        75 

 76 

!* for EQUATION 77 

!      call hecmw_mat_ass_equation ( hecMESH, hecMAT ) 78 

 79 

   end subroutine FSTR_MAT_ASS_MAIN 80 

 81 

 82 

   !> Calculate stiff matrix of current element 83 

   subroutine FSTR_LOCAL_STF_CREATE(hecMESH, ndof, ic_type, icel, xx, yy, zz, gausses, iset, 84 

stiffness) 85 

      use m_fstr 86 

      use m_static_lib 87 

      use mMechGauss 88 

 89 

      type (hecmwST_local_mesh) :: hecMESH 90 
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      integer(kind=kint) :: ndof, ic_type, icel, iset 91 

      real(kind=kreal) :: xx(:), yy(:), zz(:), stiffness(:, :) 92 

      type( tGaussStatus ), intent(in) :: gausses(:) 93 

      real(kind=kreal) :: ee, pp, thick,ecoord(3,20), coords(3,3) 94 

      type( tMaterial ), pointer :: material 95 

 96 

!** Local variables 97 

      real(kind=kreal) :: local_stf(1830) 98 

      integer(kind=kint) :: nn, isect, ihead 99 

 100 

 101 

      nn = hecmw_get_max_node(ic_type) 102 

      ecoord(1,1:nn) = xx(1:nn) 103 

      ecoord(2,1:nn) = yy(1:nn) 104 

      ecoord(3,1:nn) = zz(1:nn) 105 

      material => gausses(1)%pMaterial 106 

      ee = material%variables(M_YOUNGS) 107 

      pp = material%variables(M_POISSON) 108 

      if ( ic_type==241 .or. ic_type==242 .or.    & 109 

           ic_type==231 .or. ic_type==232 .or. ic_type==2322 ) then 110 

        thick =1.d0 111 

        call 112 

STF_C2( ic_type,nn,ecoord(1:2,1:nn),gausses(:),thick,stiffness(1:nn*ndof,1:nn*ndof),iset113 

) 114 

 115 

      else if ( ic_type==301 ) then 116 

        isect= hecMESH%section_ID(icel) 117 

        ihead = hecMESH%section%sect_R_index(isect-1) 118 

        thick = hecMESH%section%sect_R_item(ihead+1) 119 

        call 120 

STF_C1( ic_type,nn,ecoord(:,1:nn),thick,gausses(:),stiffness(1:nn*ndof,1:nn*ndof) ) 121 

 122 

      else if (ic_type==361) then 123 

        call 124 

STF_C3D8IC( ic_type,nn,ecoord(:,1:nn),gausses(:),stiffness(1:nn*ndof,1:nn*ndof)) 125 

      else if (ic_type==341 .or. ic_type==351 .or. ic_type==361 .or.     & 126 

               ic_type==342 .or. ic_type==352 .or. ic_type==362 ) then 127 

        call 128 

STF_C3( ic_type,nn,ecoord(:,1:nn),gausses(:),stiffness(1:nn*ndof,1:nn*ndof),1.d0, coords) 129 

 130 

      else if( ( ic_type==741 ) .or. ( ic_type==743 ) .or. ( ic_type==731 ) ) then 131 

        isect= hecMESH%section_ID(icel) 132 

        ihead = hecMESH%section%sect_R_index(isect-1) 133 

        thick = hecMESH%section%sect_R_item(ihead+1) 134 

        call STF_Shell_MITC(ic_type, nn, ndof, ecoord(1:3, 1:nn), gausses(:), 135 
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stiffness(1:nn*ndof, 1:nn*ndof), thick) 136 

   137 

      else if ( ic_type==611) then 138 

        isect= hecMESH%section_ID(icel) 139 

        ihead = hecMESH%section%sect_R_index(isect-1) 140 

        call STF_Beam(ic_type,nn,ecoord,hecMESH%section%sect_R_item(ihead+1:),ee, 141 

pp,stiffness(1:nn*ndof,1:nn*ndof)) 142 

 143 

      else 144 

        write(*,*) '###ERROR### : Element type not supported for linear static analysis' 145 

        write(*,*) ' ic_type = ', ic_type 146 

        call hecmw_abort(hecmw_comm_get_comm()) 147 

      endif 148 

 149 

   end subroutine FSTR_LOCAL_STF_CREATE 150 

 151 

end module m_static_mat_ass_main 152 


