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Appendix L. Unstiffened Seat and Double Angle Connections

Unstiffened Seat Design: FB1 into Column B2/B3
W21x62 ---> W12x40

Load:
Vipp1:=44.537 kip From FB1 Design

Ru = VFBl =44.537 kip

Dimensions:

W12x40 ->  d,:=11.9 in tye=0.295 9  Fy,,,.:=36 ksi Fug,,. =58 ksi
Bolts -> d, ::% in A490-X bolts in standard holes

1. Determine Bearing Length (Table 9-4)-

OR, =56 kip SR, =20 P SR,:=T1.T kip  GR,=5.37 T
m m
a) Web Local Yielding b) Web Local Crippling
*Assume Ib/d<0.2
L, = (Fu—0F) _ 0.573 in :
b1*—— 5  — Y R —obR
PR, Ly ::—< v ORy) =—5.058 in
kyooi=1.12 in PR,

lb ‘=max <lb1 y lb2 ) kdes> =1.12 in

Check Assumption

l
b —0.053 <0.2 ok

FB1

Assume [:=1.125 in

2. Select Angle (Table 10-5)-
@length = 6" —--> talzzg in R, :=60.8 kip
MinAngleLeg:=3.5 in

@length = 8" > t,:=2in  GR,,:=81.0 kip
B Select 6"
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3. Determine Bolt Layout Based on Bolts in Double Shear (Table 10-5)-

d,=0.75 in, Group B, X thread, R,=44.537 kip, L:=6 in,

Connection Type (A) ---—-- > . 4"x4"x5/8"x6" L

4. Check Bolt Bearing on Column Web (13, Bolts - egn J3-6a)-

¢R,:=0.75+2.4+dyt,. - Fu-2=51.773 kip  >R,=44.537 kip 0K

5. Check Bolt Bearing on Angle Web (J3, Bolts - egn J3-6a)-

®R,,:=0.75-2.4+dy 1, + Fu,, .- 2=97.875 kip >R,=44.537 kip 0K

6. Choose Top Angle (Pg. 10-69)-

Top Angle Select: 4"x4"1/4"x6" L

.. Use L4x4x5/8x6" long for Unstiffened Seat,
A992 steel

- Use L4x4x1/4x6" long for Top Angle, A992
steel
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Double Angle Design: FB1 into FG1
W21x62 --> W30x99
Load:

Vipp1:=44.537 kip From FB1 Design

Ru = VFBl =44.537 kip

Dimensions:

Bolts -> d, ::% in A490-X bolts in standard holes
W21x62 Connection Design-
i | Table 10-1: 4 rows of bolts, 3/4", A490-x
b=13in (group B), thickness=5/16"
o
Angle!=]—56in\ g 1@3in ¢R,, =127 kip
C
14 in

f hO ::dF31:2]‘ in t,w :thF31:0.4 in

1
{
zin = is .
lLp=17in dC=:0 m

Shear Strength of Web (J4-3)- Shear Rupture Strength (14-4)-
Ag,=(h,—d,)-t,=8.4 in®

An,:= (ho —4.

1 . 1 . .
dy+—in+— 'm))-tw:7 in®
OR,,:=0.6+Fy-Ag, =252 kip 16 16
@R, 5:=0.75+0.6 - Fu+ An,=204.75 kip

Block Shear Rupture Beam Web (J4.3 Block Shear)-

dFuAn, =488 P .t _1952 kip  Table 9-3a: Fu=65ksi, Leh=1.5", bolt=7/8"
m
¢0.6FyAg, =231 k_z—p-tw:92.4 kip Table 9-3b: Fy=>50ksi, Lev=1.25", n=4
m
¢0.6FuAn,:=197 ﬂ-tw:78.8 kip Table 9-3c: Fu=65ksi, Lev=1.25", n=4, 7/8"
m

OR, 3 :=min (($0.6FyAg, + pFuAn,) , ($0.6Fudn, + pFuAn,)) =98.32 kip



Strength of Bolted Connection-

Shear Strength of Bolts: Table 7-1: Group B, X thread,
¢rn:=75.7 kip /bolt Double, 7/8"
Bearing/Tearout Strength of Beam (top bolt): Table 7-5: STD, Fu=65ksi, 7/8"
rngg,=45.7 St _18.28 kip [bolt
m

Bearing/Tearout Strength of Beam (all other bolts): Table 7-4: STD, Fu=65ksi, 7/8"

¢'rnother =102 kﬂ ° tw =40.8 klp /bOlt
m

#R,4:=(1)-min ((brn , ¢rntop> +(3) - prngy,., = 140.68 kip

Strength of Bolted Connection Grider Side-
thGl = 0.47 in

ér =102 PP .y . —47.94 kip [bolt Table 7-4: STD, Fu=65ksi, 7/8"
m ¢

@R, 5:=r, - (8) =383.52 kip
ANSWER:
(ﬁR’l’me =man ((bRnO ’ ¢Rn1 ’ ¢Rn2 ’ ¢Rn3 ’ ¢Rn4 ’ ¢Rn5> =98.32 k'l'p > VFBl =44.537 k’Lp
.. OK
(Block Shear Rupture Beam Web)

Length:=2+1.25 in+3-3 in=11.5 in ~ 12in

Edge Spacing (Table J3.4): Edge:=1 in .". Height=2in

Table 7-15: H2:=1.375 in, C1:=1.1875 in

S Width:=H2+C1 +Edge+i n=3.875 in .
16 ~ 4in

.. Use 2L4x2x5/16x12" long, A992 steel
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Unstiffened Seat Design: FG1 into Column B2/B3
W30x99 ---> W12x40 *Will need flange coping for
FG1 to fit into Column B2/B3

Load:
Vipg1=63.714 kip From FB1 Design

R, :=Vpo, =63.714 kip

Dimensions:
W30x99 ->  dpe:=29.7Tin  t,pe:=0.52 in Fy:=50 kst Fu:=65 kst

W12x40 ->  d==11.9 0 £,:=0.295in  Fygyu.:=36 ksi Fug,y, =58 ksi

Bolts -> d,:=11in A490-X bolts in standard holes

1. Determine Bearing Length (Table 9-4

SR, =858 kip  dRy=26 TP SRy:=111 kip  GR,:=7.66 2
m m
a) Web Local Yielding b) Web Local Crippling
*Assume Ib/d<0.2
L, = (Fu—0F) _ 0.849 in /
b1 —— 5 Y R —6R
PR, lys ::—< Sakiic) =—6.173 in
. R
kges:=1.32 in PR,

lb =1max <lb1 ) lb? , kdes> = 1.32 in

Check Assumption

l
b —0.063 <0.2 ok

FB1
Assume [,,:=1.375 in

2. Select Angle (Table 10-5)-
@Iength = 6" -——=> tal ::% in ¢Rn1 = 87-5 kip
MinAngleLeg:=3.5 in

@length = 8" ----> 15(12::i in ¢R,,:=117 kip
4 Select 6"
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3. Determine Bolt Layout Based on Bolts in Double Shear (Table 10-5)-
d,=1 in, Group B, X thread, R,=63.714 kip, L:=6 in, t,,=0.75 in

Connection Type (A) ----- > Co 4"%4"x3/4"x6" L

4. Check Bolt Bearing on Column Web (13, Bolts - egn J3-6a)-

®R,,:=0.75+2.4+d}t,.-Fu-2=69.03 kip ~ >R,=63.714 kip 0k

5. Check Bolt Bearing on Angle Web (J3, Bolts - egn J3-6a)-

¢R,,:=0.75:2.4-dy+t,5Fu

angle

.2=156.6 kip >R,=63.714 kip 0k

6. Choose Top Angle (Pg. 10-69)-

Top Angle Select: 4"x4"1/4"x6" L

.. Use L4x4x3/4x6" long for Unstiffened Seat,
A992 steel

- Use L4x4x1/4x6" long for Top Angle, A992
steel
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