Beam Splice Connection


             Left Side Beam: W24X84 - A572-50


Right Side Beam: W27X84 - A572-50


Moment: 0 k-ft


Shear: 100 kips


Axial Force: 0 kips





 ********** All Welds Are E70XX **********








Right Side Beam - W27X84


Shear Connection Using Two Plate:


                                          Plates: 2PL 21 in. X 7 in. X 0.5 in.


                           Plate Material: A36


                      Beam Setback: 0 in.


                       Bolts: (7) 3/4"Ø A325-N -STD


Bolt Holes on Beam Web: 0 in. Vert. X 0 in. Horiz.


Bolt Holes on Plate: 0.8125 in. Vert. X 0.8125 in. Horiz.








Loading:


     Vertical Shear, V = 100 kips


    Axial Load, H = 0 kips


Resultant, R = Sqrt(V^2 + H^2)


      = Sqrt(100^2 + 0^2)


      = 100 kips








Check Bolt Spacing and Edge Distance:





Spacing, s = 3 >_ Minimum Spacing = 2. in. OK





Distance to Horiz. Edge of PL, ev:


= 1.5 >_ 1.25 in. OK





Bolt Capacity:








Shear Capacity of Bolts:


  Number of Vertical Bolt Lines = 1


Number of Rows of Bolts = 7


Horizontal Spacing = 3 in.


Vertical Spacing = 3 in.


Eccentricity = 1.25 in.


C = 6.71


Capacity = Npl*C*Fv = 2 * 6.71 * 9.3


    = 124.6 >_ 100 kips OK








Beam Shear Capacity:





Net Shear Capacity, Vn


= (d - n*dh)*tw*0.3*Fu


= (26.71 - 7 * 0) * 0.46 * .3 * 65


= 239.6 kips





Gross Shear Capacity, Vg


= d*tw*0.4*Fy


= 26.71 * 0.46 * 0.4 * 50


= 245.7 kips





Beam Shear Capacity = Min(Vn,Vg) = 239.6 >_ 100 kips OK








Plate Shear Capacity:





h/t = 42 <_ 380/sqr(Fy)


Fv = 14.4


               Gross Area, Ag = L*t


                 = 21 * 0.5 = 10.5 in^2


  Shear Capacity = Npl*Ag*Fv = 2 * 10.5 * 14.4


           = 302.4 >_ 100 OK


   Net Area, An = (L - nL* dh)*t


           = (21 - 7 * 0.8125) * 0.5 = 7.66 in^2


  Shear Capacity = Npl*An*0.3*Fu = 2 * 7.66 * 0.3 * 58


         = 266.4 >_ 100 OK





Bending Stress in Plate:


   (Assume inflection point at midpoint


    between beams)





Moment of Inertia, I


= t*(l^3 - n*d^3)/12 - t*d*n*((l/2 - e)^2


                          - (l/2 - e)*s*(n - 1) + s^2*(n - 1)*(2*n - 1)/6)


= 0.5 * (21^3 - 7 * 0.8125^3)/12 - 0.5 * 0.8125 * 7 * ((21/2 - 1.5)^2


                          - (21/2 - 1.5) * 3 * (7 - 1) + 3 ^ 2 * (7 - 1) * (2 * 7 - 1)/6)


= 283.344 in^4





Plate Moment, m = V * (ec+lh)/Npl


= 100 * (0 + 1.25)/2


= 62.5 k-in.





Bending Stress = m * l / (2 * I)


= 62.5 * 21/(2*283.34)


= 2.32 <_ 0.6*Fy = 21.6 ksi OK





Bolt Bearing on Plate:





Allow. Bearing Stress Using Bolt Edge Dist. = Fbe


= Fu * (e - i)/(2 * d)


= 58 * ( 1.5 - 0)/(2 * 0.75)


= 58 ksi << 1.2*Fu = 69.6 ksi





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 69.6ksi





Capacity = nL * (Fbe + Fbs * (nR - 1)) * d * t * Npl * ef


= 1 * (58 + 69.6 * (7 - 1)) * 0.75 * 0.5 * 2 * 0.959


=  342 >_ 100 kips OK





Bolt Bearing on Beam Web:





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 78ksi





Capacity = nL * Fbs * nR * d * t * ef


= 1 * 78 * 7 * 0.75 * 0.46 * 0.959


= 180.6 >_ 100 kips OK





Left Side Beam - W24X84


Shear Connection Using Two Plate:


                                          Plates: 2PL 21 in. X 7 in. X 0.5 in.


                           Plate Material: A36


                      Beam Setback: 0.5 in.


                       Bolts: (7) 3/4"Ø A325-N -STD


Bolt Holes on Beam Web: 0.8125 in. Vert. X 0.8125 in. Horiz.


Bolt Holes on Plate: 0.8125 in. Vert. X 0.8125 in. Horiz.








Loading:


     Vertical Shear, V = 100 kips


    Axial Load, H = 0 kips


Resultant, R = Sqrt(V^2 + H^2)


      = Sqrt(100^2 + 0^2)


      = 100 kips








Check Bolt Spacing and Edge Distance:





Spacing, s = 3 >_ Minimum Spacing = 2. in. OK





Distance to Horiz. Edge of PL, ev:


= 1.5 >_ 1.25 in. OK





Bolt Capacity:








Shear Capacity of Bolts:


  Number of Vertical Bolt Lines = 1


Number of Rows of Bolts = 7


Horizontal Spacing = 3 in.


Vertical Spacing = 3 in.


Eccentricity = 2 in.


C = 6.48


Capacity = Npl*C*Fv = 2 * 6.48 * 9.3


    = 120.3 >_ 100 kips OK








Beam Shear Capacity:





Net Shear Capacity, Vn


= (d - n*dh)*tw*0.3*Fu


= (24.1 - 7 * 0.8125) * 0.47 * .3 * 65


= 168.8 kips





Gross Shear Capacity, Vg


= d*tw*0.4*Fy


= 24.1 * 0.47 * 0.4 * 50


= 226.5 kips





Beam Shear Capacity = Min(Vn,Vg) = 168.8 >_ 100 kips OK








Plate Shear Capacity:





h/t = 42 <_ 380/sqr(Fy)


Fv = 14.4


               Gross Area, Ag = L*t


                 = 21 * 0.5 = 10.5 in^2


  Shear Capacity = Npl*Ag*Fv = 2 * 10.5 * 14.4


           = 302.4 >_ 100 OK


   Net Area, An = (L - nL* dh)*t


           = (21 - 7 * 0.8125) * 0.5 = 7.66 in^2


  Shear Capacity = Npl*An*0.3*Fu = 2 * 7.66 * 0.3 * 58


         = 266.4 >_ 100 OK





Bending Stress in Plate:


   (Assume inflection point at midpoint


    between beams)





Moment of Inertia, I


= t*(l^3 - n*d^3)/12 - t*d*n*((l/2 - e)^2


                          - (l/2 - e)*s*(n - 1) + s^2*(n - 1)*(2*n - 1)/6)


= 0.5 * (21^3 - 7 * 0.8125^3)/12 - 0.5 * 0.8125 * 7 * ((21/2 - 1.5)^2


                          - (21/2 - 1.5) * 3 * (7 - 1) + 3 ^ 2 * (7 - 1) * (2 * 7 - 1)/6)


= 283.344 in^4





Plate Moment, m = V * (ec+lh)/Npl


= 100 * (0.5 + 1.5)/2


= 100 k-in.





Bending Stress = m * l / (2 * I)


= 100 * 21/(2*283.34)


= 3.71 <_ 0.6*Fy = 21.6 ksi OK





Bolt Bearing on Plate:





Allow. Bearing Stress Using Bolt Edge Dist. = Fbe


= Fu * (e - i)/(2 * d)


= 58 * ( 1.5 - 0)/(2 * 0.75)


= 58 ksi << 1.2*Fu = 69.6 ksi





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 69.6ksi





Capacity = nL * (Fbe + Fbs * (nR - 1)) * d * t * Npl * ef


= 1 * (58 + 69.6 * (7 - 1)) * 0.75 * 0.5 * 2 * 0.926


=  330.3 >_ 100 kips OK





Bolt Bearing on Beam Web:





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 78ksi





Capacity = nL * Fbs * nR * d * t * ef


= 1 * 78 * 7 * 0.75 * 0.47 * 0.926


= 178.2 >_ 100 kips OK





