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14TH. EDITION LRFD

INPUT VALUES

Connection ID: P17 Calcs

Material Grade: Main 50, Connection 50 ( ksi )

Bolts: 0.875 in. Diameter, A325 - N in SSL Holes ( ¢ r,, = 24.4 kips )
Transverse Short Slots in Plate only

Column: W24X162, Beam frames to Column Web

Beam: W21X48
Single Plate Connection - Extended
Beam Length = 35'-0"
Shear Reaction = 78 kips
Axial Reaction = 52 kips - per P7 t,=0.350 in. > 0.125 in. OKAY
Connection Material = PL1/2X13-1/4
Connection Length = 15 in.
Number of Rows of Bolts =5
Row Spacing = 3 in.
Number of Columns of Bolts =2
Column Spacing = 3 in.
Punch Down =3 in.
Beam End Distance = 1.75 (£ 0.25 ) in.
Distance to First Column of Bolts from Face of Supporting Member = 9 in.
Weld Size = CJP

SINGLE PLATE CONNECTION - EXTENDED

INELASTIC BOLT DESIGN CAPACITY
e=a+(n-1)x(b/2)
=9+(2-1)x(3/2)
=10.5in.
C=3.39
OR,=Cx¢r,
=339x244
=82.7>78kips OKAY

BEARING / TEAROUT ON CONTROLLING ELEMENT ( Assumes 1.5 in. Minimum Beam End Distance )
Bearing at Critical Bolt
OR,=0x1.5x1 . xtxF,<$x24x0,xtxF,
=0.75x1.5x1.22x035%x65<0.75x2.4x0.875x0.35x65=31.2
dR,/R=312/0982=31.8>¢r,/0.982=24.4/0.982 =248, therefore:
(Bearing / Tearout Does Not Control )

MAXIMUM PLATE THICKNESS ( Assumes 1.5 in. Minimum Beam End Distance )
Mmax = I'n-bearing X C'/0.90

=32.5x38.5/0.90

=1390 kip - in.
tmax =6 X Moy / (Fyx L?)

=6x1390/(50x15%)

=0.741>0.5in. OKAY
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LATERAL TORSIONAL BUCKLING ON PLATE

OR,=0x1,500xnxLxt*/a’
=0.90x1,500xx 15%0.5%/9?
=98.2>78kips OKAY

TORSION ON PLATE DUE TO LAP ECCENTRICITY
M, =Vx(ty+t.)/2
=78x(0.35+0.5)/2
=332 kip - in.
OMu=(9yx0.6xF,c-V/(Lxt))xLxt?/2+2xVx(ty+te)xbr/(0,xFypxLoxt,?)
=(1.00x0.6x50-78/(15x0.5))x15x0.52/2+2x78%x (0.35+0.5)x8.14/(0.90 x 50 x 420 x 0.35%)
=73.1>332kip-in. OKAY

GROSS SHEAR AND BENDING INTERACTION ON PLATE

A=LxF,*/(10xtx(475+280x(L/a)?)")
=15x50%°/(10x0.5x (475+280x(15/9)%)%%)
=0.599 < 0.7, therefore Q =1

OR,=0xFyxtxL/((16/Q*)x(a/L)*+225)%
=0.90x50x0.5x15/((16/1%)x(9/15)%+2.25)%
=119>78kips OKAY

NET SHEAR AND BENDING INTERACTION ON PLATE

Zoa=txL?/4-(tx(@,+0.0625)xbx((n’-1)/4)+(tx(D,+0.0625)2/4))
=0.5x1352/4-(0.5)((0.9375+0.0625)x3x((52-1)/4)+(0.5x(0.9375+0.0625)2/4))
=19in.

OR,=0XF,/((a/Zp)?+(5/(3xtx(L-nx(D;+0.0625))))%)*
=0.75x65/((9/19)*+(5/(3x05x(15-5%x(0.9375+0.0625))))%)**
=84.2>78kips OKAY

WELD SIZE REQUIRED
D Required
Dpq=0.625xt,x 16
=0.625x0.5x 16
=5, Due to Framing Situation Use CJP Weld - No Additional Checks Required

BLOCK SHEAR ON PLATE
Ap=tx(L.+(n-1)xb-(n-0.5)x(9D,+0.0625))
=05x(15+(2-1)x3-(2-05)x(1.125+0.0625))
=1.36in.?
Ag=tx(L.+(n-1)xb)
=0.5x(1.5+(5-1)x3)
=6.75in.”
Anw=tx(L.+(n-1)xb-(n-05)x(D,+0.0625))
=05x(1.5+(5-1)x3-(5-0.5)x(0.9375+0.0625))
=4.51n.?
OR,=0OX(0.6XFuxAL+UpxFuxAy)<ox(06xFyxAy,+UpxFyxAy)
=0.75x(0.6x65x4.5+0.5x65x1.36)=165<0.75x(0.6x50x6.75+0.5x65x1.36)=185
=165>78kips OKAY

GROSS SHEAR ON BEAM WEB

OR,=0x06xFyxLxt
=1.00x 0.6 x 50 x 20.6 x 0.35
=216>78kips OKAY
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