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Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Brace-to-Gusset (cont.)

Brace-to-Gusset — Block Shear Gusset: T T e
AISC Spec Section J4.3 Block Shear Strength Lo !
Q=200 Typ. i :‘ Typ.
R,=0.6FA,,+ UyF A, N T
S06F Ay + UpF A, gl === |
4 GUSSET
Shear Rupture = 0.6F,4,, ' p e
o
Shear Yield =0.6F,A,, R %2,
Tension Rupture = F,A4,, g \
: siors
U,, = 1.0 for Direct Loaded Connections - frosrsi

Example VB Corner Connection, I
Brace-to-Gusset (cont.)

Brace-to-Gusset — Block Shear Gusset (cont.): ——\—
Lyy=L,,+s(n—1) N
=1.5in. +(3in.)(4—1)=10.5in. 1

WI6x57 BEAM

)
0, M Lyt - @
L, =L, +s(n—1)—(n-0.5)d,+ " in.) ~ . |
=150+ @3 in)@d-1) .
GussET
—(4-0.5)(% in.) i G,

4y

=744 in, e,

o

\
SLOPE
-

W12x65 COL

L, = gage — (d,+ /5 in.) N
=5.5in. — (%in.) = 4.63 in. e frosrstins
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Example VB Corner Connection, I
Brace-to-Gusset (cont.)
Brace-to-Gusset — Block Shear Gusset (cont.): _ A _
Lev, !
Ag, = 2Lyt =2(10.5 in.)(0.375 in.) oy e
=788 in2 I
B ;|
Ay = 2L,0, = 2(7.44 in.)(0.375 in.) ) A
=5.58in2 | 36k
i,
Ay = Lo, = (463 in)(0.375 in.) Y
—1.74in2 < suore
\
] -
4
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Example VB Corner Connection, I
Brace-to-Gusset (cont.)

Brace-to-Gusset — Block Shear Gusset (cont.): TV

WI6x57 BEAM

Lev, !
0.6(58 ksi)(5.58 in) =194.18 kips | || ™ p
R =min J
" . s o2\ _ . =
0.6(36 ksi)(7.88 i) =170.21 kips o
+[1(58 ksi)(1.74 in.2)] . —= 1
=170.21 kips + 100.92 kips = 271.13 kips b b -
| i
R i,
: S
Ry/Q=(271.13 kips)/2 = 136 kips > 75 kups o.k. |2 \
H SLOPE
L e PPk

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

C F\Iﬁght School

Vertical Bracing Connections, Session 4: Vertical Bracing
Corner Connection — Wind and Low-seismic

Appendix 2

April 26, 2022 | William A Thornton

Example VB Corner Connection, I
Gusset-to-Column (cont.)

Gusset-to-Column — Block Shear of Angles T T

OSL: Lo !

AISC Spec Section 14.3 Block Shear Strength R ]
0 =2.00 oW Lyt - >wl
R,=0.6F A, + U,F,A, TP !

S06F Ay, + UpF A, .

1} (F, = 36 ksi)

Shear Rupture = 0.6F,4,,
Shear Yield = O.GF}Agv
Tension Rupture =F,4,,

W12x65 COL

SLOPE
-

\
Pu+75 kips

U,, = 1.0 for Direct Loaded Connections
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Example VB Corner Connection, I
Gusset-to-Column (cont.)

Gusset-to-Column — Block Shear of Angles B —
OSL (cont.):

Ly=Ly+s(n—1) i
=1.25in. +3in)4—1)=103 in.

WI6x57 BEAM

Ly =Ly, +s(n—1)— (n—0.5)(d,+ '/, in.) )
=1.25in. + 3 in)4—1) '
—(4-0.5)(%in)

(F, = 36 ksi)

=7.19 1in.

SLOPE
-

Wi2x65 COL
! e

\
Pu+75 kips




AISC Night School Bracing Connections and Related Topics

April 26, 2022 Session 4: Corner Connection Wind and Low-seismic
Example VB Corner Connection, I Example VB Corner Connection, I
Gusset-to-Column (cont.) Gusset-to-Column (cont.)

Gusset-to-Column — Block Shear of Angles Gusset-to-Column — Block Shear of Angles T Trwieess niane
OSL (cont.): OSL (cont.): ol —
. AISC Specification o Lot
Ly, =L, = a from prying calcs [
= [2(angle OSL) + 1, - gage]/2 - L':E‘-giﬁ:sims 4 Ay, = 2L,t,=2(10.3 in)(0.375 in.) T
=[2(4in.) +0.375 in. - 5.5 in.]/2 — - i =773 in2 g “l
=1.44in. Bal Standerd [re— Short-S1on [P—— u‘ "
Diamater, in. (Diay (Déap (Width « L:M\l!!_ lm‘-\ﬂ‘- l‘-:"‘,"’ Am, — 2anta — 2(7.19 111.)(0.375 in.) !
L, = L,,— 0.5(hole length + /4 in.) Sl (N =539 in.2
=144 in. - 0.5(1 +gin.) " i a2
=0.91 in. siw | dew 4 (o= <204 Ay = 2L,t,=2(0.91 in.)(0.375 in.)
=0.68 in2 |«
9 10
Example VB Corner Connection, I C e
B Night School
race-to-Gusset (cont.)
Gusset-to-Column — Block Shear of Angles T e sav R . . . . .
OSL (cont.): o] Vertical Bracing Connections, Session 4: Vertical Bracing
X i 0.6(58 ksi)(5.39 in.? ) =187.57 kips t 1, Corner Connection — Wind and Low-seismic
o 0.6(36 ksi)(7.73 in.* ) =166.97 kips R e———

Appendix 3

+[1(58 ksi)(0.68 in.2)] b
= 166.97 kips + 39.44 kips = 206.41 kips t

(F, = 36 ksi)

April 26, 2022 | William A Thornton

R,/Q=(206.41 kips)/2
=103 kips = 7, =206.3 kips ok.

W12x65 COL

SLOPE
-

\
Pu+75 kips
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AISC Night School Bracing Connections and Related Topics
April 26, 2022 Session 4: Corner Connection Wind and Low-seismic

. .
Example VB Corner Connection, I Example VB Corner Connection, I
Beam-to-Column (cont.) Beam-to-Column (cont.)
Table 3-6 tinued|
l\jlaj(imlflcr:\n'll":t‘;l) Beam-to-Column — Forces (cont.): ~ o B
. ; Fy = 50 ksi .
Uniform Load, kips -
w16 W-Shapes V= Vg + Vb(lop) + Vb(bol) S
= 41.9 kips + 0 kips + 25.4 kips
Wibx . I “@
Shape 89 77 e | 57 ) =67.3 kips R 1
Design ASD | LRFD | ASD | LRFD | ASD | LRFD'| ASD | LRFD | ASD | LRFD T “ ~ ~
I 2682 |3 |48 |37 4 GUSSET
38 | 520 |300 | 450 233 | 350 | 204 | 307 H=max(H o, Heropy™PTF) L fmsom0
10 [380 [ 5% (200 | M50 1258 | 386 | 210 | 315 | 184 | 276 A . . H, pot
11 |38 | a7 |22 | 400 [238 | a5 | 191 | 286 | 167 |250 =max(18.8 kips, 0 kips + 0 kips) -
12 291 438 | 250 375 | 216 325 175 263 153 230 . <]
13 | 260 | 404 |23 | 346 | 200 |300 |161 |2s2 |41 |212 = 18.8 kips c
14 |25 | 375 |214 | 321 [185 |270 [150 | 225 |13t |197 [ 509, UDL £
15 233 350 | 200 300 (178 260 140 210 122 184 ES SLOPE
16 |28 | 328 |87 | 281 |62 |2a4 |13 | 107 | w5 |473 || =0-5(83.8) = N
17| 205 | 300 476 | 265 | 483 | 220 |28 |85 |08 | 162 [ =41.9kips e Pa£75 kips
- E M H B .
20 |475 | %3 [480 | 25 | 130 | 195 [405 |58 | ot g6 | (UDL projects: not
20 | 166 | 250 | 143 | 214 | 124 | 185 | 998 | 150 4| 131 | preferred)
2 159 239 | 136 205 | 118 177 953 | 143 3.5 | 125
= 23 152 228 | 130 196 | 113 170 911 | 13 798 | 120
g 24 146 219 (125 188 | 108 163 87.3 /ﬁ]|/ 765 | 115 13 14
3 25 140 210 [ 120 180 | 104 156 83.84 126 735 | 110
26 134 202 | 115 173 998 | 150 806 | 121 706 | 106
.
Example VB Corner Connection, I .
VB Corner Connection
Beam-to-Column (cont.) If exact load case not known:
H = max(H oy Heggopy™PTF)
Beam-to-Column — Forces (cont.): - .
Wios A Ho e If exact load case is known:
Notes: Lo, o H=H, (HopyHPTF)
Typ. =H. — .
1. Distortional forces not considered J = Cloot Cltop)
2. Could use H = Hygpoy — (HyopytPTF) if !
. - o PTF H
checking e%(act lolad case ‘ | | < i
3. Add opposite H,, if braces are both in .
compression. | e
4. Conservatively, the maximum V will be
checked with H. However, when the /
bottom brace is in compression, H is a
) g stor
tension force at the beam and 7, would = N ¢
e Py =75 kips
reduce V. = "
15 16
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Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

VB Corner Connection Example VB Corner Connection, I

/

+ Consider if both top and
bottom braces in compression
due to column shedding

Beam-to-Column (cont.)

Beam-to-Column — Bolts:
Ry/Q =2n(r/Q)
=2(4)(11.9 kips)
=95.2 kips > V'=67.3 kips o.k.

Check Shear and Tension: B
Vo = V/(2n) = 67.3 kips/[(2)(4)] !
= 8.41 kips

W12x65 COL

Tyor = H/(2n) = 18.8 kips/[(2)(4)] :
=2.35 kips -

Example VB Corner Connection, I
Beam-to-Column (cont.)

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolts (cont.): Beam-to-Column — Bolts (cont.):
Check Shear and Tension (cont.): Check Shear and Tension (cont.):
4, = < F\y=13F, ~QF f,JF,,<F,, (Spec13-3a) 4,
’ 4 _ < =1.3(90 ksi)— 2(90 ksi)(19.0 ksi)/(54 ksi) _ "
_ 3.14(0.75in.)* . ! =53.7 ksi <90 ksi, use 53.7 ksi P 1
4 p B
—0.442in> 1 AISC Specification |
TABLE J3.2
S Nominal Strength of Fasteners and 2
fo= Vo4 E Threaded Parts, ksi :r.m] E
= 8.41 kips/0.442 in.2 = — nm:“s::u::w.m 5
=19.0 ksi - ay | e -

Copyright © 2022
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolts (cont.):

Check Shear and Tension (cont.):

L_Fu4 !

o o (AISC Spec 13-2) Lo - |
(537 ksi)(0.442 in.?) s
— '
=11.9 kips > T, , = 2.35 kips o.k.

olt

Wi2x65 COL

21

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles :

For connections to column webs, there is no
tension force on the angle due to the brace forces
since H, = 0 kips. For this example, which is to a
column flange:

Ty, = Hi(2n) = 18.8 kips/[(2)(4)] = 2.35 kips o E

b=gagel2 —t,/2—1,/2
=5.5in/2-0.43 in./2 —0.375/2 =2.35 in.

Wi2x65 COL

b =b—d)2=
=235in.-0.75in./2=1.97 in.

22

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.):
a = [2(angle OSL) + ¢, — gage]/2

=[2(4in.) +0.43 in. — 5.5 in.]/2 N 0
=147 in.
) ‘
N B
d'=a+d)2<125b+d,2 b
=1.47 in. + 0.75 in./2 )
U

<1.25(2.35 in.) +0.75 in./2
=1.85in. <331 in.
=1.85 in.

p=>'/a’"=1.97in./1.85 in. = 1.06

23

Copyright © 2022
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.): -

p=Ln=115in/4
= 2.88 in. (tributary area per bolt)

d=1-d/p=1-0.8125in./2.88 in. 5
=0.717 '

B, =r/Q= 119 kips
(bolt available tensile
strength shown previously) e

Wi2x65 COL
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.):

Q4BD'
t = < (AISC Manual Eq. 9-26b)
PF,

~ [L67(4)(11.9 kips)(1.97 in.) b/ =— ,
"\ (2.88in.)(58 ksi) s
=0.968 in. !

t.= minimum thickness of angles to develop
full available tensile strength of bolt with no

prying -

W12x65 COL

25

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.): -

. 1 LY . (AISC Manual
a'= < -
sip)| L7 Eq. 9-28)

B 1 0.968in.) _, = |
0.717(1+1.06)| 0375 n. ,

=3.83in.

W12x65 COL

26

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.):
Note:
When o' <0, this means that the fitting has
sufficient strength and stiffness to develop the
full bolt available tensile strength, ARG S
0=1 [ | —
When 0 < o’ < 1, this means that the fitting has
sufficient strength and stiffness to develop the
full bolt available tensile strength, but insufficient
stiffness to prevent prying action,

Q:(tiJz(HSa D) L

-

W12x65 COL

(See AISC Manual Eq. 9-27)
27
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American Institute of Steel Construction

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.): -

For the example,

o'=383>1
This means that the angle has insufficient
strength to develop the full bolt available tensile
strength. Therzefore, HE

o

(0375in.
0.968 in.

W12x65 COL

] (1+0.717in.)

=0.258




AISC Night School Bracing Connections and Related Topics

April 26, 2022 Session 4: Corner Connection Wind and Low-seismic
Example VB Corner Connection, I Example VB Corner Connection, I
Beam-to-Column (cont.) Beam-to-Column (cont.)

Beam-to-Column — Prying of Angles (cont.): - Beam-to-Column — Prying of Angles (cont.): -

WI6x57 BEAM

The available tensile strength including the
effects of prying action, 7, is:

If prying force, g,, needs to be determined:

2
T o= l L L< 1 (AISC Manual
8)| B\t Eq. 9-25)
T,=B.0=(11.9 kips)(0.258)

. . C— [ | r—
=3.07 kips > Tj,;, = 2.35 kips o.k. . ~ e _[ 1 ) 235 kips )( 0.968 in. 2 4 , ~ o
(§=salad 0.717 11.9 kips )\ 0.375 in. (§=salad

=0441>0and<1.0

Wi2x65 COL

Wi2x65 COL

- - Fesekm Note: When o > 1, the connection is not - - Fesekm
adequate.
29 30
Example VB Corner Connection, I Example VB Corner Connection, I
Beam-to-Column (cont.) Beam-to-Column (cont.)
G Column
Beam-to-Column — Prying of Angles (cont.): - ST BEAM Beam-to-Column — Prying of Column Flange: i
' 2 Lo, L For connections to column webs, there is no
g, =B, Sup[fj (AISC Manual Eq. 9-24) o 0] ] feme tension force on the angle due to the brace force
[ » T since H, = 0 kips. For this example, which is to a
0375in\2 . - @ column flange, use the following criteria:
. .3751n. E = '
=11.9kips| (0.717)(0.441)(1.06 i C
P [( )(0:441)( )(Q%Sinj } , i ) i
aussir Determine effective ﬂange width
' pﬂ:[p(n—l)+1rh+2a:|/n
=0.599 kips .
2 (Ref Akbar Tamboli, Handbook of Steel Yield Lines
2 Connection Design and Details, 2" Ed.) —
B,=T.+q,=2.35 kips + 0.599 kips E S o a5l
— : — : e Py 75 kips (AP. Mann and L.J. Morrs, “Limit Design of
~293kips =B 119 kips ok p=spacing =3 in. Py
Note: a=a and b=b o
31 32

Copyright © 2022
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange -

(cont.): e HJWI ””” =
b=(gage—1,.)/2 oy 3 e
=(5.5in.-0.39in.)/2= 2.56 in. | T
a= (b,(, - gage) /2 ‘“" i L - N U‘,
=(12in.-5.5in.)/2= 3.25in. b N e
1 . * . (Fy =36 ksi)
Py =|:p(n—1)+n5+25:'/n 2\ (I,;’Ir,r
=[G in)(@ 1)+ (3.14)(2.56 in.) N
+ (@254 |2 Fsone

. N
=5.88 in. e Pa= 75 kips
Note: use 3” max if at top of column

33

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange
(cont.):

Ty, = H./2n = 18.8 kips/[(2)(4)] = 2.35 kips N H
b=gage/2 —1,/2 S N\ B
=5.5in/2—0.39 in./2 = 2.56 in. AN )
NN N
b=b-dJ2= q 4

=2.561in.-0.75 in./2 =2.18 in.

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange

(cont.):
a=min{(by. — gage)/2, a from angle calcs} N
=min{(12 in. — 5.5 in.)/2, 1.47 in.}
= i L
1.47 in. 0N\ I w‘
°0 ’
b b
d'=a+dy)2<125b+d,)2 NI
=147 in. +0.75 in./2 < 1.25(2.56 in.) + a a
0.75 in./2 A

=1.85in. <3.57 in. Use 1.85 in.

p=>'/a’"=2.18in./1.85in. = 1.18

35
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange
(cont.): WI6x7 BEAM

La, 1 E
D =Doy=35.88 in. e 1

5=1-d/p=1-(0.8125 in./5.88 in.)
=0.862 M

i F—
Q4B b’ b S
.= oF (AISC Manual Eq. 9-26b) | AN gusser

~ [1.67(4)(11.9 kips)(2.181n.) $N\EYy
“\ (5.88in.)(65ksi)
=0.673 in. > 1, = 0.605 in.

-> check available strength of bolt
including the effects of prying action

Wi2x65 COL
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange
(cont.):

1 K;j }
a'= < -1
3(1+p)|\ ¢t

_ 1 0673in) |
0.862(1+1.18) | | 0.605 in.

=0.126>0and < 1.0 — Eq. 9.33 applies

(AISC Manual
Eq. 9-28)

W12x65 COL

GUSSET

@

i

1

(F, = 36 ksi)

G,
G2y

37

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Prying of Column Flange
(cont.):

Q:[f]z(lﬁia')

~(0.605 in.
0.673 in.
=0.896

Jz [1+(0.862)(0.126)]

The available strength of bolt including prying is
T.=B.Q = (11.9 kips)(0.896)
=10.7 kips > T},,;, = 2.35 kips o.k.

W12x65 COL

GUSSET

@

i

1

(F, = 36 ksi)

G,
G2y

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolt Bearing/Tearout:

R, =2.4dIF,
R, =12LF,

AISC Specification Eq. J3-6a
AISC Specification Eq. J3-6¢

AISC Bolt Shear:
r/Q=11.9 kips

Column Bolt Bearing:

Riygeoy/ Q2 = 2.4d), 1,F, 1Q
=2.4(0.75 in.)(0.605 in.)(65 ksi)/2
=35.4 kips

W12x65 COL

39
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolt Bearing (cont.):
Column Bolt Tear Out (Center):
Ricarcol 0/ 2= 1.2(s —djy 1, F, /2
=123 in. - /4in)
%(0.605 in.)(65 ksi)/2
=51.6 kips

Angle Bolt Bearing:

Ry oq/Q =24d,1,F,/Q
=2.4(0.75 in.)(0.375 in.)(58 ksi)/2
=19.6 kips

W12x65 COL

40

10
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolt Bearing (cont.):
Angle Bolt Tear Out (Edge):
Rieare /= 1.2(Le, — dyy /)1, F,/Q

atu T
=1.2(1.25 in. - 13/,4 in./2) _
x(0.375 in.)(58 ksi)/2 . I —= !
=11.0 kips s
\

Angle Bolt Tear Out (Center):
Rt o/ Q= 1.2(5 —d), )1, F,1Q
© =12 in - ¥, in.)(0.375 in.)
(58 ksi)/2 -

W12x65 COL

=28.6 kips

41

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolt Bearing (cont.):
Riy1opyQ = min{r,/Q, Ryocon/ 2, Ricar(col oy
Ry Qs Riar_cy/ 2}
=min{11.9 kips, 35.4 kips, 51.6 kips, .
19.6 kips, 28.6 kips} == |
=11.9 kips s

Rcentery/ 2= Min{r,/Q, Ry, et/ Ricareol 0/ 2
Rbrg(L)/ Q, Rlear(LfC)/ Q}
=min{11.9 kips, 35.4 kips, 51.6 kips,
19.6 kips, 28.6 kips} -

W12x65 COL

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Bolt Bearing (cont.):
Riyoory/Q = min{r,/Q, Ryecot/ 2, Rear(col cf/ s
Rpyo1y/ Qs Ricar_5y/ 2}
=min{11.9 kips, 35.4 kips, 51.6 kips,
19.6 kips, 11.0 kips}
= 11.0 kips il

Total Bolt Strength
R/Q = [Ry0p/ Q2 + (Ryconter/ Q) = 2)
+ R, oy Q](2 lines)
=[11.9 kips + (11.9 kips)(4 — 2)
+11.0 kips](2)
=93.4 kips > V= 67.3 kips o.k.

W12x65 COL

43
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=11.9 kips
2
Example VB Corner Connection, I
Beam-to-Column (cont.)
— _‘/\_ —
Beam-to-Column — Angle Gross Shear: L
AISC Specification Eq. 14-3 .
R, 0.6F,4,
o o
_0.6(36 ksi)(11.5 in.)(0.375 in.)
15
=124 kips > V = 67.3 kips 0.k. 4
44

11
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Angle Net Shear:
AISC Specification Eq. J4-4
Ly, = Ly = n(dy g+ 16 in.)
=11.5in. —4(%/ ¢ in. + /¢ in.)
=8 in. IE

0.6F, 4,

fel
0

~0.6(58 ksi)(2)(8 in.)(0.375 in.)
2
=104 kips > V" = 67.3 kips 0.k.

W12x65 COL

45

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Beam-to-Column (cont.)

WI6x7 BEAM
Lav, !
5Ty

Beam-to-Column — Block Shear of Angles

OSL:

AISC Spec Section J4.3 Block Shear Strength

Q=2.00
R, =0.6F A, + UpF\ Ay

<0.6F Ay, + UpF A,

Shear Rupture = 0.6F,4,,
Shear Yield = 0A6F}Ag‘,
Tension Rupture =F,4,,

W12x65 COL

U, = 1.0 for Direct Loaded Connections

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Block Shear of Angles B —
OSL (cont.): Lo

Ly=Ly+s(n—1)=125in.+(3 in)@4 - 1)
=103 in.

Ly =Ly, +s(n—1)— (n—0.5)(d,+ ', in.)
=1.25in. + 3 in)4-1)
—(4-0.5)(in.)

=7.191in.

W12x65 COL
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46
Example VB Corner Connection, I
Beam-to-Column (cont.)
Beam-to-Column — Block Shear of Angles
OSL (cont.):
AISC Specification
Ly, =L, = a from prying calcs ,
— TABLE J3.3
= [2(angle OSL) + 14, - gage]/2 Mominal Hole Dimensions, in.
=[2(4in.) +0.43 in. - 5.5 in.]/2 —
=147 in. | " Snded | Oveesin | ShoriBiet | LongSot
| Dinmater, in. [ (Déap (Widith % Length) | Wiceh « Lengthy

L,,= L,,— 0.5(hole length + /4 in.)
=1.47 in. - 0.5(1 in. + /¢ in.)
=0.934 in.

a1V

48
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Block Shear of Angles E —/\—ﬂ»\w S
OSL (cont.): L '

A, =2Lt,=2(10.3 in.)(0.375 in.)

gv ‘gvta

=7.73 in.2

A, = 2L, t,=2(7.19 in.)(0.375 in.)

=539 in2

Wi2x65 COL

A, = 2L,t,=2(0.934 in.)(0.375 in.)

nt*a

=0.701 in.2

49

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I
Gusset-to-Column (cont.)

Beam-to-Column — Block Shear of Angles T ‘\/\—H’WI ,,,, BEAM
OSL (cont.): Lo, 1

0.6(58 ksi)(5.39 in” ) =187.57 kips
n
0.6(36 ksi)(7.73 in* ) =166.97 kips

R, =mi

+[1(58 ksi)(0.701 in.2)]
=166.97 kips + 40.66 kips = 207.63 kips

Wi2x65 COL

R,/Q =(207.63 kips)/2
=104 kips > "= 67.3 kips ok.

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Block Shear of Beam T
Web, Axial: Loy

AISC Spec Section J4.3 Block Shear Strength
Q=2.00
R,=0.6F A, + U,F,A,
<0.6FAg, + UpF A,y

Shear Rupture = 0.6F,4,,
Shear Yield = OA6F}Ag‘,
Tension Rupture =F,4,,

Wi2x65 COL

U,, = 1.0 for Direct Loaded Connections

51
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-tojC()lumn — Block Shear of Beam _ A _
Web, Axial (cont.):

For Axial check:
Ly, =k=35in.
Lg, = 11.5 in. (length of angle)
L,,=L,, =3.5 in. (since welded)
L, =Ly =115 in. (since welded)

Note: The beam is checked for axial load
only. Block shear due to shear
load is not applicable since top
flange is not coped.

Wi2x65 COL
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Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Block Shear of Beam T
Web (cont.): Lo,

Agy = 2L o1, =2(3.5 in.)(0.43 in.)

=3.01 in2

A, = 2L, 1, =2(3.5 in.)(0.43 in.)
=3.01in2

Wi2x65 COL

A

o= Lty = (115 in)(0.43 in.)
=4.95in2

53

Bracing Connections and Related Topics
Session 4: Corner Connection Wind and Low-seismic

Example VB Corner Connection, I

Beam-to-Column — Block Shear of Beam T

Web (cont.):

R, =min

=90.30 kips + 321.75 kips = 412.05 kips

R,/Q = (412.05 kips)/2
=206 kips > H = 18.8 kips 0.k.

0.6(65 ksi)(3.01 in*) =117.39 kips
0.6(50 ksi)(3.01 in) =90.30 kips

Beam-to-Column (cont.)

+ [1(65 ksi)(4.95 in.2)]

Wi2x65 COL

Example VB Corner Connection, I
Beam-to-Column (cont.)

Beam-to-Column — Size Weld: T v [Wi6xs7 BEAM
Lev, !
P=~V*+H? ll.vn i 1T
B - 2 - 2 T
_\/(67.3 kips) +(18.8 kips) i . o
=69.9 kips = '

(F, = 36 ksi)

0 = tan’! (H/V) = tan’! (18.8 kips/67.3 kips) !
=15.6°

Wi2x65 COL

I=s(n—1)+2L,
=3 in)4 - 1)+2(1.25 in.) -
= 11.5in.

55
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Example VB Corner Connection, I

Beam-to-Column — Size Weld (cont.):
kl=3.5in.

k=kl/l=

x=0.057

a = [(al+x])—xD))/I

=[4in.
=029

C =2.87 (AISC Manual Table 8-8 with

Beam-to-Column (cont.)

Table 8- (continued) AISC Manual
Coefficients, C,
for Eccentrically Loaded Weld Groups

3.5in/11.5 in. = 0.304 U: ]VL:'

T
? 0 [04]02]03 0405 06]07]08]08] 0] 2
. . o0 a8 o Jo0r s [a10 oo [o1s 74 328 oms 7 [ose

= (0.057)(AL5 in)/IL5 in. (%[5 [k [ao foa [s08 (160 <6 [o fo1s [o70 |11 a3
G iat 23 [o7s [s3 (951 155 [o68 [539 [o [s5 [ss [o0s

o110 o2t 465 (530 [oo [o18 a0 [172
02 65 106 [osi[[s0 [o#1 5t [142 [1o1 o0 [s25 [s5 [158

030[155 [1.95 [239|262 [327 [sp2 418 |as4 |s11 [ss8 [606 708

Angle = 15°, round down)
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April 26, 2022 Session 4: Corner Connection Wind and Low-seismic
Example VB Corner Connection, I Example VB Corner Connection, I
Beam-to-Column (cont.) Beam-to-Column (cont.)

Beamn-to-Colunn — Size Weld (cont.): T Trwieess niane Beam-to-Column — Size Weld (cont.): T Trwieess niane
C, = 1.0 for E70 (AISC Manual Table 8-3) i . D, = PQYQCC/L) . -
' e ] =69.9 kips2)/(2)287)(1L.O)(11.5 in)) || e ]
AISC Manual Table 5.3 . . >U' =2.12<4 (16" of an inch) 0 Lo >ul
Electrode Strength Coefficient, Cy | =l ” | v fillet weld ok, o, b - |
octrodo Fea (ks O B 8 N Gusset 4 . h GUSSET
o “ et ' N, e tin = 2(0.928D)/(0.6F,/2) ' N, e
i NN = 2(0.928)(2.12)/[(0.6)(65 ksi/2)] ! N,
i g =0.202 in. > £, = 0.43 in. 0.k. 4
- P <73 kips Note, the above is same as Manual Eq 9-3: - e
tyin=6.19D/F,
57 58
Example VB Corner Connection, I
Beam-to-Column (cont.)
Beamn-to-Column — Size Weld (cont.): T Trwieess niane
If¢,,;, < £, no reduction necessary. Lo !
Typ ) 15, Typ.
Ife,, > t,;s & :(&j[ tp ] ome B Q..c.y - o
Q Q Lin i C— !
4 * . h GUSSET
“4’.,"(’;:1
59
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