CONNECTION OF BEAM 33B1(W18X40) WITH BEAM 28B1,20B1(W24X55)


FILE NAME 33B1.TXT





Beam Connection to Girder


                              Girder: W24X55


Left Side Beam: W18X40 - A572-50


Moment: 0 k-ft


Shear: 32.5 kips


Axial Force: 0 kips





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





LEFT/RIGHT END





Shear Connection Using Clip Angle(s):





Clip Angles: 2L4X3.5X5/16 X 8.5 in.


Angle Material: A36





Support Side Connection: 6 Bolts 3/4"Ø A325-N -SSLN





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


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


Effective Thickness of Support Material: 0.395 in.





Beam Side Connection: 3 Bolts 3/4"Ø A325-N -STD





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


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


   Beam Web Thickness: 0.315 in.


Beam Web Height: 15.525 in.


Beam Setback: 0.5 in.





Loading:


     Vertical Shear, V = 32.5 kips


    Axial Load, H = 0 kips


Resultant, R = Sqrt(V^2 + H^2) = Sqrt(32.5^2 + 0^2) = 32.5 kips





Check Clearances:


Beam Web Clear Height = 15.525 >_ 8.5 in. OK





Support Side Bolts


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





Distance to Horizontal Edge, ev:


= 1.25 >_ 1.25 in. OK





Distance to Vertical Edge, eh:


= 1.4075 >_ 1 in. OK





Gage on OSL:


Angle Gage = 2.5925 >_ 1.5625 in. OK





Shear Capacity of Bolts:


= 2*n*Fv = 2 * 3 * 9.28 = 55.7 >_ 32.5 kips OK








Bolt Bearing on Angle(s):


Allow. Bearing Stress Using Bolt Edge Dist. = Fbe


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


= 58 * ( 1.25 - 0)/(2 * 0.75)


= 48.33 ksi << 1.2*Fu = 69.6 ksi





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 69.6ksi





Bearing Capacity = 2*(Fbe + Fbs*(n-1))*d*t


= 2*(48.33 + 69.6 * (3 - 1)) * 0.75 * 0.3125


= 87.9 >_ 32.5 kips OK





Bolt Bearing on Support:


Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 78ksi





Bearing Capacity = 2*Fbs*n*d*t


= 2*78 * 3 * 0.75 * 0.395


= 138.6 >_ 32.5 kips OK





Beam Side Bolts: 3 Bolts - 3/4"Ø A325-N -STD


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





Distance to Horizontal Edge, ev:


= 1.25 >_ 1.25 in. OK





Distance to Vertical Edge, eh:


= 1.25 >_ 1 in. OK





Gage on Angle Leg in Beam Web:


= 2.25 << 2.4375 in. NG (Verify)


(The gage is the sum of Lh of the beam and the beam setback.


 You can change these values in the 'Beam data window')





Shear Capacity of Bolts:


= 2*N*Fv = 2*3 * 9.28 = 55.7 >_ 32.5 kips OK





Bolt Bearing on Angles:


Allow. Bearing Stress Using Bolt Edge Dist. = Fbe


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


= 58 * ( 1.25 - 0)/(2 * 0.75)


= 48.33 ksi << 1.2*Fu = 69.6 ksi





Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 69.6ksi





Bearing Capacity = 2*(Fbe + Fbs*(n-1))*d*t


= 2*(48.33 + 69.6 * (3 - 1)) * 0.75 * 0.3125


= 87.9 >_ 32.5 kips OK





Bolt Bearing on Beam Web:


Allow. Bearing Stress Using Bolt Spacing = Fbs


= 1.2*Fu = 78ksi





Allow. Bearing Stress Using Bolt Edge Dist. = Fbe


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


= 65 * ( 1.688 - 0)/(2 * 0.75)


= 73.13 ksi << 1.2*Fu = 78 ksi





Bearing Capacity = (Fbe + Fbs*(n-1))*d*t


= (73.13 + 78 * (3 - 1)) * 0.75 * 0.315


= 54.1 >_ 32.5 kips OK





Beam Shear Capacity:





Length with Tension resistance, Lt


= lh - dh/2 = 1.75 - 0.8125 / 2 = 1.344 in.





Length with Shear resistance, Ls


= ((n - 1)*(s - dv) + Lv - dv/2)


= ((3 - 1) * (3 - 0.8125) + 1.688 - 0.8125/2)


= 5.656 in.





Block Shear Capacity, Vn


= (0.5*Lt + 0.3*Ls)*tw*Fu


= (0.5 * 1.344 + 0.3 * 5.656) * 0.315 * 65


= 48.5 kips





Gross Shear Capacity, Vg


= d*tw*0.4*Fy


= 16.587 * 0.315 * 0.4 * 50


= 104.5 kips





Beam Shear Capacity = Min(Vn,Vg) = 48.5 >_ 32.5 kips OK











Coped Beam Web Buckling Strength:





             Top Cope Length = 3.305 in.


             Top Cope Depth = 1.313 in.


   Bottom Cope Length = 0 in.


Bottom Cope Depth = 0 in.


     c = 3.305 in.


    e = 3.805 in.


h0 = 16.587 in.


d = 17.9 in.





c/h0 <_ 1, k = 2.2*(h0/c)^1.65


 = 2.2 * (16.587/3.305)^1.65


 = 31.509





c/d <_ 1, f = 2*c/d


 = 2 * 3.305/17.9


 = 0.369





Fbc = 15700*f*k*(tw/h0)^2


 = 15700 * 0.369 * 31.509 * (0.315/16.587)^2


 = 65.877 >> 0.6*Fy = 30 ksi, Use Fbc = 30 ksi





Shear Capacity from Bending, Vc


= Fbc*S/e = 30 * 21.625/3.805


= 170.5 kips





Gross Shear Capacity, Vg


= 0.4*Fy*h0*tw


= 0.4*50 * 16.587 * 0.315


= 104.5 kips





Shear Capacity = 104.5 >_ 32.5 kips OK








Shear Capacity of Angle(s):





Gross Area, Ag = L*t = 8.5 * 0.3125 = 2.656 in^2


Gross Shear Capacity:


= 2*0.4*Ag*Fy = 2 * 0.4 * 2.656 * 36 = 76.5 >_ 32.5 kips OK





Net Area on Osl, An1:


= (L-n*dh)*t = (8.5 - 3 * 0.8125)* 0.3125 = 1.89 in^2


Net Area on Beam Side Leg, An2:


= (L-n*dh)*t = (8.5 - 3 * 0.8125)* 0.3125 = 1.89 in^2


An = Min(An1,An2)= 1.89 in^2


Net Shear Capacity of Angles:


= 2*0.3*An*Fu = 2* 0.3 * 1.89 * 58 = 65.93 >_ 32.5 kips OK





