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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

C Rﬁg ht School

Today’s live webinar will begin shortly. Please stand by.

Today’s audio will be broadcast through the internet. Please be sure to turn
up the volume on your speakers.

Please type any questions or comments in the Q&A window.

C Rﬁg ht School

AlA Credit

AISC is a Registered Provider with The American Institute of Architects Continuing Education Systems
(AIA/CES). Credit(s) earned on completion of this program will be reported to AIA/CES for AIA members.
Certificates of Completion for both AIA members and non-AIA members are available upon request.

This program has been submitted for AIA/CES for continuing professional education. As such, it does not
include content that may be deemed or construed to be an approval or endorsement by the AIA of any
material of construction or any method or manner of handling, using, distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

C Rﬁg ht School

Copyright Materials

This presentation is protected by US and International Copyright laws. Reproduction, distribution, display
and use of the presentation without written permission of AISC is prohibited.

© The American Institute of Steel Construction 2022

The information presented herein is based on recognized engineering principles and is for general
information only. While it is believed to be accurate, this information should not be applied to any specific
application without competent professional examination and verification by a licensed professional
engineer. Anyone making use of this information assumes all liability arising from such use.

C Rﬁg ht School

Course Description

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—Special Case IV and V
May 3, 2022

This session will look at two cases of the uniform force method: Special Case |V, and Special Case
V. A design example will be presented to demonstrate applicability.
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

( AISC
Night School
Learning Objectives
Describe the Uniform Force Method — Special Case IV

Explain the advantages of Special Case IV

Describe the Uniform Force Method — Special Case V

Eall S

Explain the advantages of Special Case V

Night School 28: Vertical Bracing

Connections

Session 5: Uniform Force Method Part 2—Special Case IV and V
May 3, 2022
William A. Thornton, corporate consultant to Cives Steel

f‘“"’"aﬁ : Smarter.
i@s : Stronger.

e~ : Steel.
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Vertical Bracing Connections

By: William Thornton, Rafael Sabelli, and Carol Drucker

Course Outline

Basic Principles

Uniform Force Method Part 1

Bracing Connection Details and Prying Action

Vertical Bracing Corner Connection — Wind and Low-seismic
Uniform Force Method Part 2 (Special Case IV and V)
Vertical Bracing Corner Connection — Seismic

Chevron Gussets Connection

© =Non kL=

Other Connection Topics and Case Study
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Session Outline
* Development of the Uniform Force Method Special Case IV

* Development of the Uniform Force Method Special Case V

UFM Special Case IV

¢ Column

General notation for forces.
See free body diagram on
next two slides.
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

lumn

UFM %Qecial Case IV
|

R-V

Free Body Diagram of the Plate
(all forces are shown on the plate)

UFM Special Case IV

¢ Column p
/J# !
.Rg \ Centroid of
H Q / brace to gusset Free Body Diagram of the gusset
¢ ’ connection
B Vo, R
e ‘a Forces Shown
0 Hy on the gusset
e TN v, Mg
——71— - —T— - —¢ Beam
wpP &
e o
Q /Tﬁ M. Forces Shown
@ on the beam
- Hp F .
ree Body Diagram of the beam
& W TR" MB=Rx y gr
H |l @ < ) H
—1 $= I S Beam
WP % l &
R, R
.
& a
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Gusset

Beam

oD

Re.

andQ:eb+,B

UFM Special Case IV

Derivation of Equations

D
SMwy=0=Rabc— Re(e+a)— OB +Mo=0
OZ_Rga—Qﬁ‘FMQ

SMwy=0=—-Mo'— Qes+ Roec+ Re(ec+ ) — RE+ RE
Mo'=—-Qer+ Rec+ Rz
=—Qer+ Rec+ Rzx
Using: @ — ftan @ = ertan 6 — ec

éb+

UFM Special Case IV

__R 7 (—ecer+ec(er+ )+ Rex

(—eceh + eceh+ecf) + Rex

Cont’d.

—Reces

Mo'= “"Rec+ Rex
er+ [
éh +
R

Mo'=
er+ [

Rﬂ (e:B)+ Reat = O+ Ret = Mo - QED
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Vertical Bracing
Corner Connection
Special Case IV

Example Special Case IV

Given:
1. AISC 15™ Edition Manual, LRFD
2. 1 in. diameter ASTM A325-N bolts
3. STD Holes, 1'/8 in. diameter
4. Brace Slope = 45°
5. Plate: ASTM A572 Gr. 50, F, = 50 ksi, F, = 65 ksi
6. HSS : ASTM A500 Gr. C, F,, = 50 ksi, F, = 62 ksi
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example Special Case IV

/;98 kips (T)
312 kips (C)

HSS6x6x%

i A
m ):7 \0\ %
N
i llee v R =50 kips
| o

% fre-el = e e —%qu:_ W18x46
WPH 1o ®

| |

E‘}_____}L

i

I

Example Special Case IV

Weld (Spec. Section J2.4)
Use a ¥4” fillet weld to keep weld passes to one.
@R» = 0.75(0.6)(Fexx)teln
D

162

=0.75(0.6)(70)(—=)In

=1.392D1In

D = no. of 16ths
[ = length

n = no. of welds

20
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example Special Case IV

Weld cont'd.
¢R»=1.392(4)(1)(4) > 398
/> 398
1.392(16)
HSS Wall

=17.9" — use 18" of 1/4" fillet weld

#R» = 0.9(0.6)(50)(18)(0.581)(4) = 1129k>398k —OK

21

Example Special Case IV

Gusset Yield and Buckling
Whitmore section

Lwhimore = (18 tan307)(2) + 6 = 26.8in.
Whitmore falls outside of gusset

[whitmore (available) =8+8+ 6 = 22in.
Yield

@R =0.9(1.0)(50)(22)(ts) = 398k

t 2 0.4023 — try 1/2" plate

Buckling - Buckling length /» =18in.

K =0.65

cont'd.

Kz/r=0'605’5<18\/5:81.1

From Manual Table 4-14
OFcr =27.5ksi @ Kl /r =82

#Per = (27.5)(0.5)(22) = 302k <312k — NG

22
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example Special Case IV

Try 5/8" plate
k=208 15 64
0.625

From Manual Table 4-14
@Per =(33.0)(0.625)(22) =454k>312k —OK

23

Example of Corner Connection
Special Case IV

Brace-to-Gusset — Brace Check — Shear Lag:

Effective Area: & W12:96 . /a8 Kips (1)
y y 312 kips (C)
— o2 ‘} Yy
4, =117 in. | A
A, = Ay — 2t yss wantsior i‘ N /,/ ~HSS6x0x%6
=11.7 in? ~2(0.581 in.)(0.75 in.) e
! e e
= 1080 iIl.2 i‘ i o e // %718 Typ, BS
i} . /:( “Whitmore [/
i‘ L
! ‘e ®
}. L]

co

0.625+0.125=0.75"

) .
1 0.581” / section
i, R =50 kips
| -~
d?——w f—f—f—f—f—\}fq:_wwme
WP
il
i
it
i

24
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AISC Night School

Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Special Case IV

Brace-to-Gusset — Shear Lag (cont.):
AISC Specification Table D3.1, Case 6,
B> +2BH (6.0 in.)’ +2(6.0 in.)(6.0 in.)

Example of Corner Connection

X = . .
4(B+H) 4(6.0 in.+6.0 1n.)
=2.25in.
TABLE D3.1
Shear Lag Factors for Connections
T 2.25 in to Tension Members
U = 1— lf = l - 18 0 B Case Description of Element Shear Lag Factor, U Example
.U 1n. & |Rectangular HSS th I i
ccccc ectanguiar :?nczri';l‘gsusw fzH. .r;:w—x/{ e
=0.875 plate _ B2+28H S g
7 - 4(!;+H} L
h il . _1_X H
;\;Ieguo side gusset I2H. U=1 ,% ..:
- mI
BT ’

25

Example of Corner Connection
Special Case IV

Brace-to-Gusset — Shear Lag (cont.):
AISC Specification Eq. D3-1,

A, =Ud, = 0.875(10.8 inF)
=945 in’

ORn = 0.75(62)(9.45)
=439k > 398k —OK

26
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Determination of Interface Forces

27

Example of Corner Connection
Special Case IV

Determination of Interface Forces — Uniform Force Method (Special Case IV):
Using the uniform force method (UFM), with a = 8.875 in. (AISC Manual
p. 10-103) take, & Wi12x96 Vo8 kips (T)

Sholts . 3.0 1in. Gusset % in. B 312 kips (C)
ecza+%=8.875 in.+ ‘
-10.375 in ‘ TS—HSS6x6x%
‘}Lii Te o
1 |
The web connection is treated as a flange il ! - // </ el BS
[ le o, N
connection of an equivalent column at depth of b |le o Whitmore—
LL ‘sectlon
2(10.375 in.) =20.75 in., that is a W21 column. ‘i le e
. i oo R =50 kips
eb:dbmm =18.11n. Wpﬂ‘v* 'iﬁ*fffffffff\%gwums
2 2 iif Lo e
=9.05 in. |
I

28
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

Determination of Interface Forces:

Using the brace to gusset connection as a BWBE i . /g?g g
. . . 8 IN. Ips
guide, 5 rows of bolts will be required for Jf / ’
s I =="7
the gusset to shear plate connection. I PN S
. . 1‘ = % ~—HSS6x6x%
Strength calculations (not shown) require i}
that there are 2 columns of bolts. il
! i:: / wivTgt Ty, BS
So choose, 1‘ le o o~
_ }‘ ! ./ Whitmore y
B — B — 90 in. i‘ Lz section
! e e
Th i, } o0 R =50 kips
en, %——wﬂf—f—f—f—f—&) W18x46
we ]l .o ¢
o—ftan O =¢, tanO—e, i oo
[
[
I

o =(9.05 in.+9.0 in.) tan 45°—10.375 in. K
=7.675 in.

29

Example of Corner Connection
Special Case IV

Determination of Interface Forces (cont.):

Choose the length of the gusset to beam connection such that the centroid of

this connection falls at
e Wi12x36 /o8 kips (T)
— . Gusset % in. / 312 kips (C,
oa=a=7.675 in. St s (©)
bt
) ‘ TS—HSS6x6x%
Remember that o is measured from i .
(T T
e e
the face of the column flange, at ‘i lo o / /
I }. . / <. %118 Typ, BS
e, = 10375 in. I PN
i ! ./ section
e
| e e
I, } o0 R =50 kips
i e W18x46
wpﬁﬁ lo o WL(E o
}i’ e e
[
|
!
‘\

30
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Determination of Interface Forces (cont.):

Length of the gusset to beam connection,

G COLUMN

175" go

2
»r -

Va GUSSET

>

Va BEAM
c.g.

10.375"

325

7.675"

10.89"

a

10.89"

hyeral?

hweral?

la=2181n.

Distance from beam end to extent of blocking = 1.75 in.+ 3.0 in.+ 2.0 in.

=6.751in.

Length of weld beyond block = 21.8 in. — 6.75 in.

=15.0in

31
L3
Example of Corner Connection
Special Case IV
Determination of Interface Forces (cont.): Tension Case
2 2
r=4(a+e) +(B+e
\/( ) (B b) @ W12x96 ) /;98 kips (T)
= J(7.675 in.+10375 n)’ +(9.0 in.+9.05 in)’ o =N AL
=25.53in. i = 301%2,//\7‘ ~— HSS6x6x%
;Lii o e // ////2/30" /
P _398 kiPs _ 1559 kips/in, | SN is( v, BS
r 25.53 in. i |.//Whi!more /S Ny
! ! section
i s I: : R =50 kips
WP!F* D] — g wisae
-
3
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection

Special Case IV

Determination of Interface Forces (cont.): Tension Case

H. =e, (Ej =10.375 in.(15.59 kips/in.)
r

=162 kips

.
=120 kips

H, = a[zj =7.675(15.59 kips/in.)

2y =162 kips +120 kips
= 282 kips = 398 (cos 45°) 5

Gusset % in. -

/;98 kips (T)
4

¢ 7
=X
=800 N // y
= 7 ~—HSS6x6x%
AN 7 AL )
~ //
¢ 30
p

%1718 Typ, BS

p
PN

Y/
.//Whiimore /\,

section

o0 R =50 kips
Hf—f—f—f—f—/\%q‘twmme
o0

L

=281 kips —OK due to rounding ‘

33
Example of Corner Connection
Special Case IV
Determination of Interface Forces (cont.): Tension Case
P . .
Vv, = B(—] =9.0 in.(15.59 kips/in.)
,
=141 kips 7ﬁ¢'v‘ji€ Cusset5hin.p ///;98 Kips (T)
P . . . i /:// 30"/;’;;///\’,‘ A ~~—HSS6x6x%
V,=e (—j =9.05 in.(15.59 kips/in.) L Vs &
r e K
=141 kips i .. ’ N/ “%1718¢ Typ, BS
P i I :/.//Vﬁ|more SN
! ! section
%, =141 kips +141 kips .
= 282 =398 kips(sin 45°) e LT e
=281 kips —OK due to rounding ‘ LK)
7‘\‘ 1
34
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Exposition of Interface Forces: Tension Case

H.=162¢ He=162¢ H, + H =282¢
- ————

W18x46 BEAM

W12x96 COLUMN

35
Example of Corner Connection
Special Case 1V
V=281 kips
Exposition of Interface Forces: Tension Case vt (X i cos
U 28N =
* The force, Q, is due to the beam gravity shear. e
It is required to move the beam shear R to the
face of the column web.
He =162 kips
_ ~ ) ..c=141k' Ve =141 kips| efe
MQ = RIB + Rga Ve = 141 Kips| : o= 162'E;S oo Hy = 120 kips
Q=288 kips Q=288 kips
Q — Re. B=9in. : ; Vy= a1 kip_‘ Mq = 28.8(9.0) = 259 kip-in.
eh+ 1 . a =7.675in.
R_R R R=50 kips1 //. 141 kips V,=141kips
= RKg + Kb V,, = 141 kips| ° .I‘bc - 162 Kipe S t Mg = 259 kip-in.
- ofe [ @=288kps .o H,= 120 kips
R F 50 kips i
. o e Ho= 162 kip® eR =50 kips g
T.hese' forces always act in the same Q=208 | S|y S a—i_so )
direction, whether the brace force is Plete e’ e
tension or compression. Beam
36

Copyright © 2022
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Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

AISC Night School
May 3, 2022

Example of Corner Connection
Special Case IV ...

398 kips

Gusset

M H =281 kips

. 7
b Q= '“/8 kips
He = 162 kips Jmeq @ 2o, 258 KIP
Vo= 141 kips| ®fe
Ve = 141 kips opele=tatkos et
_1_ He = 162 kips ®1® H,=120kips
: o] Q=288kips Q=288 kips
B=9in. o V, = 141 kip Mg =28.8(9.0) = 259 kip-in.
1 ‘ a =7.675in.
R =50 kips //. ° = 141 kips V, = 141 kips
V,, = 141 Kips| rYY i ! M, = 259 kip-in.
’ ‘* _ ,Ffﬁ&klps Q=288kips /7 [\°
ote| 50?(::8'8 kips .o H, = 120 Kips
o o[ 01P ol R =50 kips
He = 162 kips . - B =
Q=28.8 kips . c t
Plate eyeV, =141 kips R =50 kips
LN ]
Beam
Interface forces for brace tension of 398k 37

Example of Corner Connection
Special Case IV

Distribution of Forces (UFM + Effect of R): Brace Tension

. V=281 ki
The beam reaction acts at the face of the column web. of o398 ips
Gusset ,/\” H =281 kips

R(10375 in.) = 0(18.01 in.)
50 kips(10.375 in.)

Hc =162 kips
1 ° e ) Ve =141 kips| ®1e
18.01 in. vemtetpd | ylestekps VeT141Kes ote |
. g [He =_Q2 kips 1 Hp=120kips
=28.8 klpS Q= 28.8 kips Q=288 kips
=9in. e . ‘Mg = 28.8(9.0) = 259 kip-in.
0 B=9 P V) = 14 Q
R = Rl = R L s a =7675in.
8 b .
R=50 kI.DS //. ) = 141 ks V”:; 1512é<i9pﬁ_ _
MQ — Qﬂ + Rga V), = 141 kips| 7. ° . = 162 kins N 1 o= ip-in.
ole Q=28.8 kips _.' '. H, =120 kips
= 28.8(9) +0(7.675) e 4{ L,
C - Tete —_ =
. =28.8ki
= 259k —1in Plate N e oV, =141kips R =50 kips
LN )

Beam

38
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

€ W12x96 /.;98 kips (T)

i
‘ S HSSBxBx%
If
I4Ik}‘
1|
[ 2
‘, %7188 Typ, BS
|
50k ‘[*
l
o, R =50 kips
QFS(’ — e — - — - —=L g WiBe
WPl 1350 e
141k .o

Net Interface Forces on Plate (Tension)

39
L3
Example of Corner Connection
L]
Special Case IV
€ W12x96 /.;98 kips (T)
V Gusset % in. p- N
4
“ TS HsS6xex%
e
i ° N ] {Typ, BS
< e / \\\ / %18
‘133/( | :l;/wmtmore_/ N
I 14V | sgction
‘ e o 14%
i io . V””‘ J R =50 kips
WPQHF i.f: i in =g wisao
t e
!
Net Interface Forces on Gusset (Tension)
40
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

€ W12x96 /:;98 kips (T)
Gusset % in. Ip- y

I
I
\ y ,
| 4 /> v1718¢ Typ, BS
‘ /Vﬁt ] i
itmgre—5.
i ./ secfion| i
pa
lee 149k
e o733k R =50 kips
|
df(f e fifififf<)%gw1ax4e
WP IKJL]
h} 91k|1
L e

Net Interface Forces on Beam (Tension)

41
Example of Corner Connection
Special Case IV
H =221 kips
Gusset 312 kips
V = 221 kips
Ve=111kips| ohe
[ ] — .
He =127 kips /' Q = 28.8 kips
® ®. = 111 kips s|®
11k o = ’
Ve=111kips olc He = 127 kips %, = 94 kips
: : Q = 28.8 kips Q=288 kips o
B=9in. Vy =11 kipd Mg = 28.8(9.0) = 259 kip-in.
o o =
' . a =7.675in.
R =50 kips //. R e N
V= 111 kips| ol Mg = 259 kip-in.
’ o]loffe =127 kips Q=28.8 kips /i‘\"
. '9‘; | 50?: 28.8 kips .o H, = 94 kips
o o[ VKIS eleR=50kips
He= 127 k_gs+ A
Q= 28.8 kips 5%
Plate e oV, =111 kips R =50 kips
LN}
Beam
Interface Forces Brace Compression
42
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

G W12x96
V Gusset % in. - / / 312 kips (C)
\ 4
B —/;// W Vi
> / ;

X / %\/18< Typ, BS
1w

I 7 o
I o !
“ | i- /Whitmore—/\\ /
) o/( .
50k r |/ | section
“ e e
[0 e ® R =50 kips
156k
Q“f(f i [EEL G W18x46
WP, oo
1k | ¥ 161k

Net Interface Forces on Plate (Compression)

4
L3
Example of Corner Connection
Ld
Special Case IV
G W12x96
V\ Gusset % in. - / / 312 kips (C)
‘ 7 aa /) S —HSS6xBx%
i Ny
I
I _>;6k . ‘, %78 Typ, BS
‘ /Whitmore—_/\\ ’
! L section 63k
w! . i: : e 2% in R = 50 kips
Wpd‘(— ool —-—-—-— - — g Wisks
|
L les
| ‘
!
Net Interface Forces on Gusset (Compression)
44
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

G W12x96
V Gusset % in. - //312 kips (C)
\ 4
B /—/;// W Vi
_ o\ P
4 P
/ Y

* i
N
/Whitmore—/ NG

Teeeeel

‘.
1
LN ) e o0 0
/)
3
%
7

sgotlon ~25f_iy,
161t 65k
e 111k R =50 kips
! I
= ~— ¢ W18x46
WPl 156k|1 @ ®

Net Interface Forces on Beam (Compression)

45

Example of Corner
Connection
Gusset-to-Column

46
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
SpeCial Case IV AT et 2 o
Plate: Gusset-to-Column — Bolt Shear: Table 7-1 . 24
Brace Tension H=133k, V=141k
Brace Compression H=156k, V=111k

Tension controls

R =133 +141%> =194k

R 194 kips
Yoot =— =

n 10 bolts
=19.4 kips/bolt < ¢r, =31.8 kips/bolt —OK

All bolts see 19.4 kips

47

Example of Corner Connection
Special Case IV

Plate: Gusset to Column Bearing and Tearout of Plate ¢ wizs

‘/mklps['!}

) ) Gusset 3 in. B
AISC Specification J3.10 4
! -"'/.'faul & 7 B
Tearout gro = 0.75(1.2)(Fu)(l:)(t) Bt (e
k s a0*
Bearing ¢ry» = 0.75(2.4)(Fu)(db)(t) i o|ef 1N sors .8
Because of Special Case IV, all bolt groups are * 1 rimoref
concentrically loaded - I _j, .
" : .le 3 R =50 kips
o e

Net Interface Forces on Plate (Tension)

48
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection

Special Case IV

The critical bolt is the top right bolt

g=tan™" 41467
133

Since 46.7° > 45°, the distance to horizontal

edge of plate controls

cos¢=l'5—> le= 15 =2.06"
le cos43.3°
1141
I /wj
i \< s 19.4k
15in} :

15— | Edge of plate

§ W12:96

"

Stk

| A P

i e & hai

i v d
141k} N <y

ol8| raak, /
: L
' ‘.
/

e 308 kips (T)
HES6xEx%

795! Tym. BS

!
o

WP

=50 kigs
| g wiexas

T 135ke @
141k} S

fI 0N b

i —

Net Interface Forces on Plate (Tension)

49
Example of Corner Connection
Special Case IV
Tearout s T s
1 { s in. R /
ZC = Ze — —dh ? '_/-"'/bfaul 7 fia; ',\. HESExBx%
2 H.H::r _ .mk 12:10\;
1 " i oo a3 S /“.. 5 Typ. BS
=2.06—§(l.125)=1.50 fliee o
@rio=0.75(1.2)(65)(1.50)(») 219.4 - T _j‘ o1k R
t»>0.221 - 3/8 plate ok, so far wk i
Bearing f =
@res =0.75(2.4)(65)(1.0)(0.375) I
=43.9>19.4k —OK _ -
3/8 plate Ok, so far Net Interface Forces on Plate (Tension)
Remember, gusset is 5/8 plate
50
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Plate: Gusset-to-Column— Block Shear —
Shear Plate (Vertical Load):

From AISC Specification Section J4.3
Ag =[(m, =1)s, + Ly |1,
=[(2-1)(3.0 in.)+1.50 in.](0.375in.)
=1.6875 in

Ant = Agt _(nh - O'S)dhaletpl
= 1.6875 in> —(2-0.5)(1.1875 in.)(0.375 in.)
=1.019 in’

§ wiz

b

¥

L
Ha’ki

H
o

!
Ay

WP

=56

‘/mklps['!}

HES56xGx%

[ wwi( Ty, BS

LN ) ."'I

. 5 Whlr_.mn(e H

| /| section /

bl bl 177

e R =50 kips

. | g wiexas

ke »

N Gk
1atid] *
i

Net Interface Forces on Plate (Tension)

51
Example of Corner Connection
Special Case IV
Plate: Gusset-to-Column— Block Shear — Shear Plate (Vertical Load) (cont.):
From AISC Specification Eq. J4-3,
Ag =[(n,=1)s,+ Lo |t O O
K
=[(5-1)(3.0 in.)+1.50 in.|(0.375in.) A 1‘5
=5.0625 in.’ PR
\’\/, T ——
g 133K
Anv = Agv _(nv - O'S)dhaletpl (Q C:’
=5.0625 in.” —(5-0.5)(1.25 in.)(0.375 in.) O-—-Or
=295in’ w
52
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AISC Night School

May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Plate: Gusset-to-Column— Block Shear — Shear Plate (Vertical Load) (cont.):
From AISC Specification Eq. J4-5,

OR, = ¢[ min{0.6F, 4,,, 0.6F, A, } +U,F, A,
Uy F, 4, =1.0(65 ksi)(1.019 in* ) = 66.2 kips
0.6F, Ag, = 0.6(50 ksi)(5.0625 in.* ) =152 kips

0.6F, 4,, =0.6(65 ksi)(3.06 in* ) =119 kips

ORy,, =0.75(119 kips +66.2 kips)
=138 kips<V, =141 kips —NG

—

O O

_/

141K

133K

53

Example of Corner Connection
Special Case IV

Plate: Gusset-to-Column— Block Shear — Shear Plate (Vertical Load) (cont.):

Try a 1/2 plate

Rsv:134x
PR: 03

0.5

=179 >141k —OK
75

Continue with 1/2 plate

133K

54
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Plate: Gusset-to-Column— Block Shear —

Shear Plate (Horizontal Load):
From AISC Specification Eq. J4-5,

Ay =[(n,=1)s,+Ly, |1,
=[(5-1)(3.0 in.)+1.50 in.](0.50in.)
=6.75 in

Am‘ = Agt _(nv - O'S)dhaletpl
=6.75 in” —(5-0.5)(1.875 in.) (0.50 in.)
=4.08 in.?

§ wiz

b

¥

L
Ha’ki

H
o

!
Ay

WP

=56

I

‘/mklps['!}

HES56xGx%

795! Tym. BS

=50 kigs
| g wiexas

N Gk
1atid] *
i

Net Interface Forces on Plate (Tension)

55
Example of Corner Connection
Special Case IV
Gusset-to-Column— Block Shear — Shear Plate (Horizontal Load) (cont.):
From AISC Specification Eq. J4-5,
Ag‘, = |:(nh —I)S;, +Leh:|tpl O ‘\/DK
~[(2-1)(3.0in.)+1.50 in.](0.50in.) e
=225in’ oA
\’\/, T ——
g 133K
Anv = Agv _(nh - O'S)dhuletpl © O
=225in’ - (2 - 0.5)(1 1875 in.) (0.50 in.) O =0
=1.359 in.? w
56
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Plate: Gusset-to-Column— Block Shear — Shear Plate (Horizontal Load) (cont.):
From AISC Specification Eq. J4-5,

OR, = [ min{0.6F, 4., 0.6F, Ay} + U, F, A O O
Uy F, 4, =1.0(65 ksi)(4.08 in* ) = 265 kips O 141
0.6F, 4, =0.6(50 ksi)(2.25 in”)=67.5kips R RN
0.6F, 4, = 0.6(65 ksi)(1.359 in) = 53.0 kips @ C
OR,yr = 0.75(53.0 kips + 265 kips) o
=238 kips > H, =133 kips —OK /

57

Example of Corner Connection
Special Case IV

Gusset-to-Column — Block Shear — Shear Plate:

Interaction of vertical and horizontal loading,
v Y g Y (141kios ¥ (133 kios )’ O O
< |4 c | _ I.PS n 1.PS 141K
Ry, ORy 179 kips 238 kips N ¥O)
=0.93<1 -OK
O Ho-—
g 133K
A 1/2” minimum shear plate is required. O O
O-=Cr

58
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection

Special Case IV ...

Gusset: Gusset-to-Column — Block Shear —

The forces on the gusset act as shown.

For Brace Tension:

Only horizontal block shear is a limit state.

The gusset plate is 5/8”. The shear plate has
been checked for this load; therefore, 5/8”
gusset is ok.

59
Example of Corner Connection
Special Case IV
Gusset: Gusset-to-Column — Block Shear —
The limit state was ok for the /2" plate. . £ -, S
Therefore, 5/8” gusset ok for block shear. 4 . ,\/37/
) = 3???1 i HSS6x6x%
g r . Palar” .l"l
i g 7 ]
P odee \’/ Fsra( Ty, 88
3in. **L A R
! i Whitmore—" /.
E 1 '\ | sgetion / |
E r :: ﬁ““’ R= 50 kips
wp? o \'__“ﬁ/sux-m o€ wisi
Net Interface Forces on Gusset (Tension)
60
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AISC Night School

Vertical Bracing Connections

May 3, 2022 Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV
Beam-to-Column

61

Example of Corner Connection
Special Case IV

Plate: Beam-to-Column Connection:
Tension Case:

H=133k V=91k R=161k

Compression Case:

H=156k V=161k R=224k -- Controls

Bearing

@rem =0.75(2.4)Fu(db)(tv)
=0.75(2.4)(65)(1.0)(0.5)
=58.5k > 224k /10=22.4k —OK

Tearout - worst case

Vo =0.75(L.2)(Fu)(lc)(tw)
=0.75(1.2)(65)(1.50—-0.5(1.125)(0.50)
=274k >22.4k —OK

62
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Plate: Beam-to-Column Connection:

Block shear is not a limit state for the brace
tension case.

For the brace compression case, block shear
is a limit state for the vertical plate force of
161k and the horizontal force of 156k.

Example of Corner Connection
Special Case IV

63

Plate: Beam-to-Column — Block Shear:
Vertical force, V=161 kips
Agy =(13.5)(0.5) = 6.75 in2
Ay =6.75-4.5(1.1875)(0.5) = 4.08 in.?
Ap =(4.5-1.5(1.1875))(0.5) =1.36 in?
F, A4, =65(1.36) = 88.4 kips
0.6F, Ag, =0.6(50)(6.75) = 203 kips
0.6F, Ay, =0.6(65)(4.08) =159 kips «
OR, =0.75[1.0(88.4)+159 | =186 kips

Example of Corner Connection
Special Case IV

r'd
2 4 312 kgs (C)

HESHxEx

Net Interface Forces on Plate (Compression)

>161 kips —OK

64
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV

Plate: Beam-to-Column — Block Shear: idaa P -
Horizontal force, H = 156 kips : v 4 _
Agy =(4.5)(0.5)=2.25 in2 T N -4
q e N /~w{ Tm.B8
Ay, =2.25 —1.5(1.1875)(0.5) =1.36 in.? _ T H;]E.”L’;.m f_.,;""
Aw =(13.5-4.5(1.1875))(0.5) = 4.08 in.2 p E_" Ly
F, Ay = 65(4.08) = 265 kips e |
O-6FyAgv = 06(50)(225) =67.5 klpS N.::t In.terface Forces on Plate (Compression)
0.6F, A, = 0.6(65)(1.36) =53.0 kips
OR, =0.75[1.0(265)+53.0]=239 kips ~ >156 kips —OK
Example of Corner Connection
Special Case IV
Plate: Beam-to-Column — Block Shear: i PN .
Interaction | T % S
2 2 m;.-: :':u O { A 'f
161 156 d st b /~w{ Tm.B8
= +(— =1.18 >1 -NG T*"ymf
1 86 23 9 Sk ErT ' . JSeclon /
wp& ;:."""* e ...?.Sg::amé
O 2 HM'ET_ '_E:
) ol
1 . 1 8 [_] < 1 Net Interface Forces on Plate (Compression)
Ip
—> 1, 20.543in.  -- Use a 5/8-in. plate.
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AISC Night School Vertical Bracing Connections
May 3, 2022

Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

Beams: Beam-to-Column — Beam Web Shear: § W16 Gussel%in ; /m.mc.
AISC Manual Table 3-2,

HES8-6x0
oV, =195 kips > 161 kips, --OK _
/ RIAE" Typ, BS
¥ i
/
p=g /_,
Table 3-2 (continued) Z (|
Fy = 50 ksi W-Shapes X 8 0.05in g
Selection by Z, 14 G Wit46
Pl 2] ol [P/ ] G0 [ B/ wBF [ [
Shape [ ap-tt | ap-rt | kip-t [ kip-n | waps | kps | P | 7 Kips | Kips
W2ix44 954 238 | 358 | 143 | 214 | 114 (168 | 445 130 | 843 (145 27 " -
wigsn | o) o | ams | a1 | 213 | zpe 110 | seo| 172 | eso [42a | 1ms - - -
wigxs | 007|226 | 210 | 138 | 207 | @83 45 | 4s6| 137 | 72 [1300 | 165 &=10375in. @

Net Interface Forces on Beam (Compression)

67

Example of Corner Connection
Special Case IV~ ...~

Beam: Beam-to-Column — Bearing and Tearout of
Beam Web: Tension

Web is critical since: ¢, = 0.360 in. < ¢, = 0.50 in.

There is no force acting towards the end of the beam.
Therefore, tearout does not apply.

Shear per bolt:
R.=+133*+91*> =161k
o= 210016 1k /ot
Rbolts
Bearing:

¢rPh = 075(24)F11(db)(tw)
=0.75(2.4)(65)(1.0)(0.36)
=489k >16.1k —OK

e 68
&= 10.ATA i a
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

Beam: Beam-to-Column — Bearing and Tearout

Compression controls -9"["’" o4 fissaen
V =161kips H =156 kips R =224 kips P e
Shear per bolt peem | || .Z P /
224/10=22.4 kips  <31.8 kips —OK e U0 5 e
Bearing e

dr, = 0.75(2.4)(65)(1.0)(0.360) ! 1T ]
=42.1 kips > 22.4 kips —OK §e ‘, 3 e
Tearout
tan 0 = (161/156 =1.032) > 0 = 45.9° L=15in.

cos0=(1.5/1)>1=2.16in. —1, =2.16-0.5(1.1875)=1.57 in,
¢, =0.75(1.2)(65)(0.360)(1.57) =33.1 kips > 22.4 kips —OK

69

Example of Corner Connection
Special Case IV

Beam: Beam-to-Column — Web Block Shear
Horizontal force, H = 156 kips

Agy =2(4.5)(0.360) =3.24 in2

Aw =2[4.5-1.5(1.1875)](0.360) =1.96 in.?

Aw =(12-4(1.1875))(0.360) = 2.61 in.?

F, Ay =65(2.61) =170 kips

0.6F, Ag, = 0.6(50)(3.24) =97.2 kips

0.6F, A, = 0.6(65)(1.96) = 76.4 kips

OR, =0.75/1.0(170)+76.4 | =185 kips ~ >156 kips —OK

N—

70
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Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

AISC Night School
Special Case IV and V

May 3, 2022
Example of Corner Connection
Special Case IV
6% in%:ztfn_ Plate Section Forces — Tension Case
. , 4(263) ,
S ks V =133kips N, = = 78.7 kips
. | otel??’ Kips 13.375
0 o ¢V, =1.0(0.6)(50)(13.375)(0.625) = 251 kips
261332i:-i§18+ >133 kipS -- OK
affggkkig’;"- ON, =0.9(1.0)(50)(13.375)(0.625) = 376 kips
I
91kBs°| | 2.05in > 78.7 kips -- OK
91 kipsl qj]& " P
L 133 (78.7Y
oo — | +|—| =0.32 <1.0 —-OK
f@ 251 376
13%in.

Example of Corner Connection

Special Case IV
6% in%:ztfn_ Plate Section Forces — Compression Case
- | 4(218) |
oo V=156 kips N, = = 65.2 kips
111kipsf 190KER 1o 13.375
oin oV, =1.0(0.6)(50)(13.375)(0.625) = 251 kips

' Ooyo
111 Kips

+1§fsk|i<7§.in. > 156 kips -- OK
rigein BN, = 0.9(1.0)(50)(13.375)(0.625) = 376 kips

156 kips—1‘—
120 | 90sin > 65.2 kips -- OK
161 kipSf \ gﬁ-;%kips 156 2 65.2 2
161!“'&950 (E) + (%J =042 <1.0 -OK

10%'in.
13%in.
72
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—

Special Case IV and V

Example of Corner Connection
Special Case IV
Gusset-to-Beam

73

Example of Corner Connection

Special Case IV~ ... .~
Beam: Gusset-to-Beam Connection — Weld: /;x/ai/ o
Brace Tension: Brace Compression: A (T B9
Shear: H =149 kips Shear:  H=65.2 kips _: .%:
Normal: ¥, =141 kips Normal: V=111 kips Wa, = & Wotvit
Moment: M, =28.8 kips(9.0 in.) Moment: M= 259 kip-in. | | “‘[:q

=259 kip-in.

Brace Tension Controls.

Equivalent normal force,

N, =V, +2Mr
weld p=g
4(259 kip-in.
=141 k1ps+w =905
21.8 in.
=189 kips
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

Gusset-to-Beam Connection — Weld

(cont.): | \;WQ”% T //mmps(r)
R, =V?+N? i s

= /(149 kips)’ +(189 kips)’ =
= 241 kips } ' g’ Tvp, BS

- () (i) | ™

k- | resous

=51.75° Wpﬁk Tf—‘—>_ ———————— ¢ wisks

n=1.0+0.50 sin'’0 %;“‘
=1.0+0.50 sin'*51.75° 'l
=135

Net Interface Forces on Beam (Tension)

75

Example of Corner Connection
Special Case IV

Gusset-to-Beam Connection — Weld (cont.):
th

" 139201/, (2 lines)
(241 kips)
" 1.392(1.35)(21.8 in.)(2 lines)
=2.94 sixteenths — 3/16 but weld min. is 1/4 per Table J2.4
Use Y4 in. fillet welds for 15.0 in.

req

Due to block on beam, weld single sided in this section.
2.94 sixteenths (2) = 5.88 sixteenths - Use 3/ 8 in. fillet welds for 6.75 in.

76
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Gusset-to-Beam Connection — Gusset Checks:
AISC Specification Eq. J4-4 — Shear Rupture
OR, = $0.60F.uA,,
=0.75 (0.60)(65 ksi)(0.625 in.)(21.8 in.)
=398kips >V =149 kips —OK

AISC Specification Eq. J4-2 — Tension Rupture
¢R,, = ¢E¢Ag
=0.75(65 ksi)(0.625 in.)(21.8 in.)
=664 kips > N, =189 kips —OK

Example of Corner Connection
Special Case IV

AB& kips (T)
Gusset % in. / o

G W12:96

HS Sk

.

. ’

L] ik
L

.

.
hitmdes 254,
: N

Wi
149k
1.

R =50 kips

23k
5 G WiBd6

Net Interface Forces on Beam ( Tension)

71

AISC Specification Eq. J10-3 — Web Local Yielding
OR, = OF, 1, (2.5k +1,)

=438kips > N, =189 kips —OK

AISC Specification Eq. J10-4 — Web Local Crippling

1.5
¢Rn=¢0.80tw2[1+3(1_’*)(i] ] EFot,
d )\t t,

Example of Corner Connection
Special Case IV

Beam: Gusset-to-Beam Connection — Beam Checks:

=1.0(50 ksi)(0.360 in.)[ 2.5(1.01 in.)+21.8 in. |

18.11n. )\ 0.605 in.

=323kips > N, =189 kips —OK

. . 1.5 . . .
 $0.80(0.360) |:1+3(21.8 1n.j(0.360 1n.j }\/29,000 ksi (50 ksi)(0.605 in.)

0.360 in.

78
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

Example of Corner Connection
Special Case IV

& Wi2x96 Vot kips (T)
Gusset % in. - 312 kips (C)

118%in] 3in. 1%in.
1‘1" T HSS6x6x%
| 1% ind (T
1%in. i
lli i .. g w1’ Typ. BS
4@3in. | | % e e
Y% H“J } P 7 Y%/,
3in. || i t'ﬁ S
i /)
3in. I AN %N15
1!1 1 oo . “215 .
i e o < R =50 kips
) S -
4@3 in. H-o—e- f—f—f—f—x%q,_ W18x46
WPH (o @ 15in
I ) =
i, ; ——— L
|l
b R %x13%x33
Vf\ * Flange is blocked and chipped flush
Final Design
79
[J
UFM Special Case V — Bypass Method
80
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

UFM Special Case V — Bypass Method

* “Design for Local Web Shear at Brace Connections: An
Adaptation of the Uniform Force Method”
by Sabelli, Saxey, Li, and Thornton
AISC Engineering Journal, 2021, Vol. 58, No. 4, pp. 223-265
Visit aisc.org/ej for access.

81

UFM Special Case V — Bypass Method

* When beam shear is high due to UFM component, V,, and
gravity shear, R...

* If Special Case II cannot reduce beam shear enough to
eliminate doubler...

...try the Bypass Method.

82
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AISC Night School
May 3, 2022

Vertical Bracing Connections
Session 5: Uniform Force Method Part 2—
Special Case IV and V

UFM Special Case V — Bypass Method

¢ Column (1-\P
JA / AP
I . / /
e % /
8 f M;\/; My =41-N)Pe
| C|
|
. | Mo 1av,
b l/ / )‘Vb
wp| AH; T esen
[ i R
[
€c a

83

Calculation of Eccentricity, e

¢ Column

¢ Brace
/e _& (sin(6-7))
sin(y)

y=tan 1[ = ]
€ +P

84
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AISC Night School Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

UFM Special Case V — Bypass Method

When R +|Vb| > OR,

(I)Rn —R

set A =
A

where

OR, 1s the beam web strength or the web connection strength,
whichever controls

85

Special Case V — Example

¢ W14x120
\ e | a a
W‘ \
WP!
Rff*f*f*f*fif——#—<—gw18x55
€ R =56.0 kips
(%2 UDL)

¢ HSS8x8x%

S

% 421 kips
550 kips

354 kips

86
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AISC Night School
May 3, 2022

Vertical Bracing Connections

Session 5: Uniform Force Method Part 2—

Special Case IV and V

Using the UFM
12
0625

e, =905in. e.,=7.25in. tan0O=

o—BtanO =¢, tan 0 — e,

r=y(a+e ) +(B+e)

= J(13.147.25)% +(8+9.05)° = 26.55 in.

P _ 330 _ 547, Kps
r 2655 1n.

Special Case V — Example

=1.1925 > 6 =50°

Choose B =8, then o =(8+9.05)(1.1925)-7.25=13.1 in.

87

Hy=al = (13.1)(20.72) = 271 kips
r
Ho=e L= (7.25)(20.72) =150 kips
r
D =421 kips (OK)
P

V. =B—=(8)(20.72) = 166 kips

r

Vy=ep o = (9.05)(20.72) =187 kips

r
D =353 kips (OK)

Y/ Placing these forces on the connection...

Special Case V — Example

88
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AISC Night School

Vertical Bracing Connections
May 3, 2022 Session 5: Uniform Force Method Part 2—
Special Case IV and V

Special Case V — Example

¢ W14x120
e =‘7.25 in.‘ a=13.1in. a=13.1in.
v‘f \
. R = 56 kips
He = 150 kips e L
e,=9.05in WP‘ V=187 kipy R—560kips§ L
b = 9. . . = 56.
; V= 187 kips (%2 UDL)
_ skl = 271 kips
B=8in. ‘)‘0‘16’ N\
[
He =150 ki
B=8in. |
|
|
| "X ¢ Hss8x8x%

AN

550 kips
89

The shear capacity at the beam
oV, =212 kips

The shear demand is

AV, =243-212 =31 kips
This will work for this problem
-- but --

&
H

GIH}“ I want to demonstrate Special Case 5.

O
Lomes

Special Case V — Example

187 +56 =243 kips > 212 kips -- No Good
Could try Special Case 2 to reduce the shear by introduction of

90
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Special Case V — Example

Special Case 5...
Set = P =R 212756 _ 5 ¢
V5| 187

If the brace force, P = 550, 1s reduced to
AP =(0.834)(550) = 459 kips

the beam shear will be reduced to

(187)(0.834) =156 kips <R, =212 kips —OK

91

Special Case V — Example

The brace force, P = 550, 1s reduced to
AP =(0.834)(550) = 459 kips

This brace force, AP = 459 kips, is used in the UFD.

All the UFM forces are reduced by A = 0.834 as shown in the next
figure.

92
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Special Case V — Example
Reduced UFM Forces
‘ €ec a a
) |
_ ins|] R = 56 kips
M 1,3*& AV, =*15;Lki3; - T T 7R—756;)%k'7%7 ¢ W18x55
% ; JAV, = 156 kips (yz_uoi_) P
- AV, = 188 Kipe™ )‘Hb;: 226 kips '\
p R Y N
’ Aj]r-lc 1D ki
|
!
! G HSS8x8x%
r \ A550 = 456 kips 03

Special Case V — Example

The remainder of the brace force is applied to the gusset-to-column

connection as
P=(1-A)P
= (1 - 0.834)(550) =91.3 kips

This force is eccentric to the W.P. and causes a moment

Pe =(91.3)(8.42) = 769 kips

94
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¢ W14x120

| e a

a

Special Case V — Example
Special Case V Force Distribution

R = 56 kips

€

e - — - ¢ w1855

WPl [V = 156 kips %
A
JAV,, = 156 kips (2 UDL)

R =56.0 kips

//‘b
Q
B ’5=9\4§4<

\y
> = 91,3Kips
= N

Pe=/

769 \ 70
Kip-in, kips

/

h E&AH = 226 kips

Note: Forces are
shown on the
beam and gusset

¢ HSS8x8x%

A550 = 456 kips

95

Special Case V — Example

Free Body Diagram

¢ Column

e:=7.25in.

v

56 kips
195 kips

WP
e,=9.05in.

B=8in.

¢ Beam
156 kips

195

kips™\ 769
L" kip-in.

197 kips

* 409 kips

Free Body Diagram for the column

Beam shear is applied at column flange.
There is a moment: 56kx7.25

Beam shear is applied at column flange.
There is a moment:
56kips x7.25 = 406k —in — ignored

2 S F~0-195-195-0
P+ X F=0=-56-156-197+409=0
(D) X Mu=0=-769-(156+197)7.25+195(9.05+8)=-3.5= 0 —OK

96
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¢ Colunr . |
\
19 kips |28 Kips 421 kips Nlpeam = Rx
T hsskes = ﬁ}g Beam
& =9.05in. T ‘ 5581kioe R = 56 kips
11_5'6 kips

ec 725|na 13.11n.

Free Body Diagram for the beam

Special Case V — Example
Free Body Diagram

> Y F=0-195+226-426-0
2+ S F=0=56+156-56-156=0
D) Y My=0=-156(13.1)+226(9.05)-Ru+Rs
=0=-2044+2045=0 —OK

97

7.25in. a=13.1in.

71 WP - |- — (E Beam
e,=9.05in.
9=50° 156 kips
I 226 kips
B=8in ‘ 197\ P
kips
769 g 195 \\
kip-in! kips
|
¢ Column & Brace
421 kips
550 kips
354 kips

Free Body Diagram for the gusset

Special Case V — Example
Free Body Diagram

- Y F=0=-226-195+421=0
£+ Y F=0=156+197-354-120 - O.K.
) Y Muwp=0=0+156(7.25+13.1)-226(9.05)197(7.25)

-195(9.05+8)+769
~3175-2045+1428-3325+769=2 = 0 —OK

98
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Special Case V — Example

¢ W14x120
e, @ )
\ \
\/‘
. 56 kips
195 kips
wel 156 kips t TS WiBkss
€ R =56.0 kips
! '156 kips (% UDL)
‘ *.226 kips
B | 197 Kips..

|
769 \ 195
B Kip-in; kips

|
|
| ¢ HSS8x8x%

\{ \ 550 kips

Final Connection Design

Note: Forces are
shown on the
beam and gusset

99

The forces on all interfaces are now known.

The connection design can now be completed.
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Summary

Summary
* Uniform Force Method — Special Case IV

* Provides concentrically loaded bolt groups
* Uniform Force Method — Special Case V

* With heavy columns and light beams, provides an
alternate method to avoid doubler plates

102
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Thank you!

IR ; Smarter.
AISC | Questions €@s Stronger.
ame” : Steel.

Individual Session Registrants

PDH Certificates

* All WFH individuals associated with a group registration will be issued a
certificate.

* Allindividuals attending at your connection: you will receive an email on how
to report their attendance from: registration@aisc.org.

* Be on the lookout: Check your spam filter! Check your junk folder!

* Completely fill out online form. Don’t forget to check the boxes next
to each attendee’s name!
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8-Session Registrants
PDH Certificates

One certificate will be issued at the conclusion of all 8 sessions.

8-Session Registrants

Access to the quiz

Information for accessing the quiz will be emailed to you by Wednesday. It will contain a link to access the
quiz. EMAIL COMES FROM NIGHTSCHOOL®@AISC.ORG.

Quiz and attendance records

Posted Friday mornings. www.aisc.org/nightschool -- Click on Current Course Details.

Reasons for quiz

* EEU - You must take all quizzes and the final exam to receive EEU.
* PDHs — If you watch a recorded session, you must pass quiz for PDHs.
* REINFORCEMENT — Reinforce what you learn tonight. Get more out of the course.

Note: If you attend the live presentation, you do not have to take the quizzes
to receive PDHs
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8-Session Registrants

Access to the recording

Information for accessing the recording will be emailed to you by Wednesday. The recording will be available
for four weeks. (For 8-session registrants only.) EMAIL COMES FROM NIGHTSCHOOL@AISC.ORG.

PDHs via recording

If you watch a recorded session, you must take and pass the quiz for PDHs.

8-Session Registrants
Night School Resources

Find all your handouts, quizzes and quiz scores, recording access, and
attendance information all in one place!
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8-Session Registrants

Night School Resources

USERNAME

PASSWORD

DON'T HAVE AN ACCOUNT?

REGISTER NOW

8-Session Registrants

Night School Resources
Go to www.aisc.org and sign in.

IN THIS SECTION I\r’|y.f'-\|5(:

MY PROFILE

EDIT PROFILE

MY PURCHASED DOWNLOADS

VIEW DOWNLOADS

MY COURSE RESOURCES

View online resources for Night School aRd Live Webinar package registrat

VIEW RESOURCES
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8-Session Registrants

Night School Resources

Course Resources

145 13 S-Sesion P,

ciage-Night School 13 - Design of Industnal Buildings

& 14 8-Section Pack Night School 14 - £ of Stability

8-Session Registrants

Night School Resources

| A “‘«
A 1410 \iAA
A
A

A

A YA A .

420l A
A ‘({

K

A

Night School 13: Design of Industrial Buildings

8-SESSION PACKAGE RESOURCES
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8-Session Registrants
Night School Resources
* Weekly “quiz and recording” email.

* Weekly updates of the master quiz and attendance record, found at
www.aisc.org/nightschool28. Scroll down to Quiz and Attendance records.

* Updated on Friday mornings.

8-Session Registrants
Night School Resources

* Webinar connection information

* Reminder email sent out Monday mornings

* Links to handouts also found here
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AISC | Thank you

SRRy

: Smarter.

& :
i@% : Stronger.
ame” : Steel.

Lounoen W
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