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14TH. EDITION LRFD

INPUT VALUES

Material Grade: Main 50, Connection 50 ( ksi )
Bolts: 0.875 in. Diameter, A325-N in SSL Holes (Shear Value = ¢ r,, = 24.4 kips )
Transverse Short Slots in Plate only

Supporting Beam: W14X22

Beam: WI10X15
Single Plate Connection - Conventional
Beam Length = 4'-0"
Shear Reaction = 30 kips
Axial Reaction = 20 kips - per P7 t, = 0.230 in. > 0.100 in. OKAY
Connection Material = PL1/2X35
Connection Length = 6 in.
Number of Rows of Bolts = 2
Bolt 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 = 2.5 in.
Weld Size=5/16
Beam Copes:
Top Depth=1.125 Top Width = 3.25
Btm Depth=0 Btm Width=0

SINGLE PLATE CONNECTION - CONVENTIONAL - SHEAR

INELASTIC BOLT DESIGN CAPACITY
e=a/2=25/2=125in.
C=151
6R,=Cx¢r,
=151x244
=36.8>30kips OKAY

BEARING / TEAROUT ON CONTROLLING ELEMENT ( Assumes 1.5 in. Minimum Beam End Distance )
Bearing at Critical Bolt
OR, =0ox15xl xtxF,<0x24x@,xtxF,
=075x15x1.88x023x65<0.75x2.4x0.875x0.23 x65=23.5
OR,/R=235/0982=239<dr,/0.982=24.4/0.982 = 24.8, therefore:
Prorate Capacity Based on Bearing / Tearout
ORoopmo=((0RA/R)/(91,/0.982))xCxor,
=((23.5/0982)/(244/0.982))x1.51x24.4
=355>30kips OKAY

WELD SIZE REQUIRED
D Required
D.g=0.625xt;x16
=0.625x0.5x 16
=5, Use 5 Minimum
Shear Rupture on Supporting Member
PR, =0x06xF,xLxtx2
=075x06x65x6x023x2
=80.7>30kips OKAY
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GROSS SHEAR ON PLATE

OR,=¢x0.6xF,xLxt
=1.00x06x50x6x0.5
=90>30kips OKAY

NET SHEAR ON PLATE
OR,=0x06xF,x(L-nx(@,+0.0625))xt
=0.75 x 0.6 X 65 x (6 -2 x ( 0.9375 + 0.0625 ) ) x 0.5
=58.5>30kips OKAY

LATERAL TORSIONAL BUCKLING ON PLATE

OR,=0x1,500xmxLxt’/a®
=090x1,500xmtx6x05%/252
=509>30kips OKAY

TORSION ON PLATE DUE TO LAP ECCENTRICITY
M,=Vx(ty+t.)/2
=30x(023+0.5)/2
=11 kip - in.
OM,=(9,x06xF,-V/(Lxt,))xLxt?/2+2xVix(ty+t.)xbe/(dpxFypxL,xt,?)
=(1.00x06x50-30/(6x0.5))x6x0.5%/2+2x30%x(0.23+0.5)x4/(090x50x48x0.23%)
=61>11kip-in. OKAY

GROSS BENDING ON PLATE
e=a/2=25/2=125in.
Z=txL%/4
=0.5x62/4
=45 in.}
OR,=0xFyxZ/e
=0.90x50x4.5/1.25
=162>30kips OKAY

NET BENDING ON PLATE
e=a/2=25/2=125in.
Zow=txL?/4-(tx(@,+0.0625)xbxn?/4)
=0.5x6%/4-(0.5x(0.9375+0.0625)x3x2%/4)
=3in.’
OR,=0xF xZo/e
=0.75x65x3/125
=117>30kips OKAY

BLOCK SHEAR ON PLATE

Ap=tx(L.-05x(9,+0.0625))
=05x(25-0.5x(1.125+0.0625))
=0.953 in.”

Any=tx(L.+(n-1)xb)
=05x(15+(2-1)x3)
=225in.?

Aw=tx(L.+(n-1)xb-(n-05)x(@,+0.0625))
=0.5x(21.5+(2-1)x3-(2-0.5)x(0.9375+0.0625))
=1.51in.

OR, =0x(0.6xXxFyxA, +tUpxF , xAy)<0x(06xFyxA, ,+UpxF,xAy)
=0.75x(0.6x65x1.5+1x65x%x0.953)=90.3<0.75x(0.6x50x2.25+1x65x0.953)=97.1
=90.3>30kips OKAY
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GROSS SHEAR ON BEAM WEB

PR, =¢x0.6xF, xLxt
=1.00x06x50x10x0.23
=69 >30kips OKAY

BLOCK SHEAR ON BEAM WEB ( Assumes 1.5 in. Minimum Beam End Distance )
A =tx(L.,-05x(90,+0.0625))
=023x(1.5-0.5x(0.9375+0.0625))
=0.23 in.?
Ag=tx(L.+(n-1)xh)
=0.23x(1.875+(2-1)x3)
=1.12in.?
An=tx(L.+(n-1)xb-(n-05)x(9@,+0.0625))
=023x(1.875+(2-1)x3-(2-05)x(0.9375+0.0625))
=0.776 in.?
OR,=0x(06xF ,xA, +UpxF xA,)<dx(0.6xFyxA,,+U,xF,xA,)
=0.75x(0.6x65x0.776 +1x65x023)=33.9<075x(0.6x50x1.12+1x65x0.23)=364
=33.9>30kips OKAY

SHEAR ON REMAINING BEAM WEB
O0R,=0x0.6xF,xLxt
=1.00x 0.6 x 50 x 8.875x0.23
=61.2>30kips OKAY

SINGLE TOP FLANGE COPE CAPACITY ( Assumes 0.5 in. Minimum Proud Dimension )
Capacity Based on Elastic Section Modulus
Cope Length Does Not Exceed 2 x Beam Depth And Cope Depth Does Not Exceed Beam Depth / 2
¢/d=275/10=0.275<1, therefore f=2xc¢/d=2x2.75/10=0.55
c/h,=2.75/8.875=0.31<1, thereforek=22x(h,/¢c)"*=22x(8.875/275)"%=152
F,=26210x(t,/h,)*xfxk<F,
=26,210 x (0.23 / 8.875)%x 0.55 x 15.2 = 147 > 50
= 50 ksi
Area of Remaining T
Af: be te
=4x0.27
=1.08in.”
Ay=(d-d.-tg)xt,
=(10-1.125-0.27)x0.23
=1.98in.”
Elastic Neutral Axis of Remaining T
CGf =0.5x te
=0.5%0.27
=0.135 in.
CG,=05x(d-d.+tg)
=0.5x(10-1.125+0.27)
=4.57 in.
ENA = (ArxCG;+ A xCGy )/ (Ar+Ay)
=(1.08x0.135+1.98x4.57)/(1.08+1.98)

=3in.

ENA o, =d-d.-ENA ,,
=10-1.125-3
=5.88 in.

Moment of Inertia of Remaining T
ir=Arx(ENAp,-CGg) +bexte /12
=1.08x(3-0.135)2+4x027%/12
=8.87 in.*
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iw=AuwX(ENApy-CGy ) +tyx(d-d.-ts) /12
=1.98x(3-457)2+023x(10-1.125-027)°/12
=17.1in.*

IT = if+ iw
=887 +17.1
=261in.*

Elastic Section Modulus of Remaining T

Since ENA ,,; =3 <ENA ,, = 5.88

S =11/ENA,,
=26/5.88
=442 in.?

OR,=¢xF, x8/e

=0.90 x 50 x 4.42/3.25

=61.2>30kips OKAY
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14TH. EDITION LRFD

INPUT VALUES

Material Grade: Main 50, Connection 50 (ksi )
Bolts: 0.875 in. Diameter, A325-N in SSL Holes (Shear Value = ¢ r, =24.4 kips )
Transverse Short Slots in Plate only

Supporting Beam: W10X15

Beam: WI10X15
Single Plate Connection - Conventional
Beam Length = 5'-2"
Shear Reaction = 30 kips
Axial Reaction = 20 kips - per P7 t,=0.230 in. > 0.100 in. OKAY
Connection Material = PL1/2X5
Connection Length = 6 in.
Number of Rows of Bolts = 2
Bolt 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 = 2.5 in.
Weld Size=5/16
Beam Copes:
Top Depth = 0.875 Top Width =2.75
Btm Depth = 0.875 Btm Width =2.75

SINGLE PLATE CONNECTION - CONVENTIONAL - SHEAR

INELASTIC BOLT DESIGN CAPACITY
e=a/2=25/2=125in.

C=1.51
dR,=Cxdr,
= 1.51 x24.4

=36.8>30kips OKAY

BEARING / TEAROUT ON CONTROLLING ELEMENT ( Assumes 1.5 in. Minimum Beam End Distance )
Bearing at Critical Bolt
OR,=0x15xl,xtxF,<¢x24xB,xtxF,
=0.75x15x1.88x023x65<0.75x2.4x0.875x023x65=23.5
OR,/R=235/0982=23.9<0¢r,/0.982=24.4/0982=24.38, therefore:
Prorate Capacity Based on Bearing / Tearout
ORypo=((®R./R)/(0r,/0982))xCxor,
=((23.5/0.982)/(244/0.982))x1.51x24.4
=35.5>30kips OKAY

WELD SIZE REQUIRED
D Required
D;eq=0.625xt,x16
=0625x05x16
=5, Use 5 Minimum
Shear Rupture on Supporting Member
GR,=0x06xF,xLxtx2
=075x06x65x6x023x2
=80.7>30kips OKAY
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GROSS SHEAR ON PLATE

OR,=¢x06xFyxLxt
=1.00x0.6x50x6x0.5
=90>30kips OKAY

NET SHEAR ON PLATE

OR,=0x0.6xF x(L-nx(9,+0.0625))xt
=0.75x06x65x(6-2x(0.9375+0.0625))x0.5
=58.5>30kips OKAY

LATERAL TORSIONAL BUCKLING ON PLATE
OR,=0x1,500xnxLxt’/a’
=0.90x1,500xtx6x05°/25%
=509 >30kips OKAY

TORSION ON PLATE DUE TO LAP ECCENTRICITY
M, =Vx(t,+t.)/2
=30x(023+0.5)/2
=11 kip - in.
OM,=(0,x0.6xF, -V/(Lxte))xLxt?/2+2xV*x(ty+t,)xbs/(dyxFypxLyixty?)
=(1.00x0.6x50-30/(6x05))x6x05%/2+2x30%x(0.23+05)x4/(0.90x50x62x0.23%)
=50.6>11kip-in. OKAY

GROSS BENDING ON PLATE
e=a/2=25/2=1251n.
Z=txL*/4

=0.5x67/4

=4.5in.>

OR,=¢xFyxZ/e
=090x50x4.5/1.25
=162>30kips OKAY

NET BENDING ON PLATE

e=a/2=25/2=125in.

Z o =txL?/4-(tx(@,+0.0625)xbxn*/4)
=05x6%/4-(0.5x(0.9375+0.0625)x3x2%/4)
=3in.’

OR,=OXF,XZ /¢
=0.75x65x3/1.25
=117>30kips OKAY

BLOCK SHEAR ON PLATE

AL=tx(L.-05x(9,+0.0625))
=0.5%x(2.5-05x(1.125+0.0625))
=0.953 in.?

Agn=tx(L.+(n-1)xb)
=05x(15+(2-1)x3)
=2.25in.?

An=tx(L.+(n-1)xb-(n-05)x(9,+0.0625))
:0.5x(21.5+(2-1)x3-(2-0.5)x(0.9375+0.0625))
=1.5in.

OR,=dx(0.6XF XA+ UpxF xA)S0Xx(06xFyxA,+UpxF,xAy)
=0.75%x(0.6x65x1.5+1x65x%x0.953)=90.3<0.75x (0.6 x50x2.25+1x65x%0.953)=097.1
=903 >30kips OKAY

Maine Medical Center East Tower
P5 Rev B
Page 4 of 5



GROSS SHEAR ON BEAM WEB

OR,=¢x0.6xF,xLxt
=1.00x0.6x50x10x0.23
=69 >30kips OKAY

NET SHEAR ON BEAM WEB

OR,=0x0.6xF,x(L-nx(9,+0.0625))xt
=0.75x0.6 x65x(825-2x(0.9375+0.0625))x0.23
=42 >30kips OKAY

BLOCK SHEAR ON BEAM WEB ( Assumes 1.5 in. Minimum Beam End Distance )
A =tx(L.-05%x(3,+0.0625))
=0.23x%x(1.5-0.5x(0.9375+0.0625))
=0.23in.”
Ag=tx(L,+(n-1)xb)
=023x(2125+(2-1)x3)
=1.18in.”
Ap=tx(L.+(n-1)xb-(n-05)x(@,+0.0625))
=0.23x(2.125+(2-1)x3-(2-0.5)x(0.9375+0.0625))
=0.834in.’
OR,=0x(06xF,xA,, +UpxF,xA,)<0x(06xF,xA, +UxF,xA,)
=0.75x(0.6x65x0.834+1x65x0.23)=35.6<075x%x(06x50x1.18+1x65x0.23)=37.8
=35.6>30kips OKAY

SHEAR ON REMAINING BEAM WEB

OR,=¢px06xFyxLxt
=1.00x0.6x50x825x0.23
=56.9>30kips OKAY

DOUBLE COPE CAPACITY ( Assumes 0.5 in. Minimum Proud Dimension )
Capacity Based On Elastic Section Modulus
Cope Length Does Not Exceed 2 x Beam Depth And Top Cope Depth Does Not Exceed 0.2 x Beam Depth
f4=35-75x(d,/d)=35-75x(0.875/10)=2.84
Fou=062xnxEx(t,?>/(cxh,))xfy<F,

=0.62xmx29000x (0.23%/(2.25%x8.25))x2.84=457>50

= 50 ksi
S=t.xh,?/6

=0.23x8.25%/6

=2.61in.’
OR,=0xF,xS/e

=0.90 x50x2.61/2.75

=427>30kips OKAY

LATERAL TORSIONAL BUCKLING ON REMAINING BEAM WEB ( Assumes 0.5 in. Minimum Proud Dimension )
OR,=0x1,500xnxLxt*/c?

=0.90x 1,500 x T x 8.25 x 0.23° /2.252

=84.1 >30kips OKAY
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