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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 through the chat feature in the left
portion of your screen.
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Copyright © 2020
American Institute of Steel Construction

AISC Live Webinars
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 2020

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.




AISC Live Webinar Series
February 19, 2020

Connection Design for Moment Frames and Braced Frames
Session 1: Moment Connections, Part |

AISC Live Webinars

Course Description
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This session will address wind and low-seismic moment connection design. Common
moment configurations, either with the beam flange welded directly to the column, or
with flange plates connecting the beam to the column, will be presented. Local limit
states for the column will be discussed and applied in a design example.
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Learning Objectives

¢ |dentify several types of moment connections.
e List the column-side strength limit states applicable to moment connections.

¢ Describe moment connections with flange plates and moment connections
with beam flanges directly welded to the column.

¢ Describe the steps in designing a moment connection through the
presentation of a design example.
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TOPICS Moment Connections
i momen
Moment Connections 0 0
* Directly Welded Flange Manual
* Flange-Plated (Welded) _ Figure 12-1 :
* Flange-Plated (Bolted) = end ——09M; PR moment o o
@ connections
» Column Side Limit States 5[5 '
* Design Example i H
| - /Simple shear
— connections
Rotation Simplle beam
DIRECTLY WELDED FLANGE Directly Welded Flange Connections
MOMENT CONNECTIONS Limit States
* Manual Page 12-7
’% Bt flanges, - _ * Girder Flange-to-Column Flange Weld
typ. = - E
// * = | = — Complete Joint Penetration [? Both flanges,
’* — Fillet Welds (Shop) T 1/, ™
K + Note B
/ s — Weld Access Holes N ¢
N Required s
/ - b
L Check column for stiffener and L Check column for stiffener and
doubler requirements doubler requirements
11 12
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Directly Welded Flange Connections Directly Welded Flange Connections
>
« Girder Flange-to-Column Flange Weld « Web Plate Limit States , R
PJP joint welds are not recommended. — Shear Transfer (minimum =
Fillet welds can be designed to develop the tensile of bqlt shear rupture, oM
yielding strength of beam flange or resist the required bearing, and tear-out) 7
beam moment (Manual Page 8-8): 4 of sixteenths — Shear Rupture L
¢Rn Flunge S d)Rn eld _ Shear Yleldlng doubler requirements
(0.9)(F,)(t,)(1 in) = (1392)(1.5)(D,,, )1 in.)(2) == Dy, - Block Shear 4
— Weld Shear Rupture °
R <¢R,
vV [
Y (1392150D,,)6)@) = D ]
-1 ‘ (Recommended) °

Directly Welded Flange Connections

FLANGE-PLATED (WELDED)
. Notes MOMENT CONNECTIONS

— Web plate connection is developed for direct

shear (no eccentricity). _
. . Shim top or bottom
— The moment is resisted by the flange force /f as required
1 Manual Page 12-4.

couple. = .
— High seismic design requires special Vul | o Top plate is

detailing. ° Lo narrower than

beam flange.
I/uT o Bottom plate is
Py wider than beam
L Check column for stiffener and flange.

doubler requirements
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Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections
Limit States » Tension Flange Plate Yielding
* Flange Plates-to-Column Flange Welds R <R, R, +
— Complete Joint Penetration (CJP) %
— Fillet Welds where &
— Plate-to-column flange weld must be made M :;
first. - R, =—""— —
_ y d+t
s p,avg
+
+ 4 R,=F A, (Spec.Eq.J4-1)
®
E ¢0=0.9

Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections

» Tension Flange Plate Rupture
Longitudinal Welds Only TABLE D3.1 )
Shear Lag Factors for Connections

R <R [ ( R, to Tension Members
u " w —»
X=0

where ;
(I) - 075 4/2] | Plates, angles, channels with welds at heels, tees, | I
and W-shapes with connected elements, where $ ; -
— — — the tension load is transmitted by longitudinal 2 X Plate or
R, =F A, =FUA, =F, UAg (Spec. Eq. J4-2) welds only. See Case 2 for definition of . U= 23—[ (1 - ’,‘—) wI T | connected | 4L
3124 w2 1| element
i T
U = Shear Lag Factor
l,=1=1

20
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Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections
* Top Flange Plate Weld * Beam Top Flange Block Shear
M . .
R, = d” — Applies for beam negative moment.
— If Longitudinal Welds Only (Manual Page 8-8) R, = Afl”
OR, = (1.392)(D)(1,,)(2 welds) dR, calc (Spec. J4.3) for longitudinal welds only:
— If Longitudinal and Transverse Welds R
* Specification J2.4(b)(2) i
R , + R 22223 &’p . [1 !
R =max| " "t Tensile Area LR,
" 0.85R  +1.5R, —
~]
mt . & Shear Area N

Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections
* Beam Top Flange Block Shear * Compression Flange Plate Local Buckling
¢R, calc for longitudinal or longitudinal + transverse: — Specification Table B4.1a Axial Compression
Rarely Controls — short plates. b __E
. 17
Tensile Area r N D o ,
— TR
TR :
A Unstiffened | Stiffened | Unstiffened
| Element Element Element
Tensile Area R, / \
X - E
Shear Area 4 4 L 4
3 Case 1 Case 7 2
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Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections
Widtho-Thickness Ratios: Gompression Elemens _ « Compression Plate Compression
. Memberii??;:;@; al Compression * Compression — Yielding or Buckling per Specification J4.4
:3 Desciiption o | Thickness (nnml::n:fff:iannar) . Examples Flange Plate M | Beam Flange
C T, = Local Buckling R =—"u R |
w | [ I BT “d+t —»u—m{ t,
e &1, N p.avg _»_L_ T
T L
; e b Ll . i IfLJr<25, P, =0F A,
= = W
i G Otherwise, OP, = ¢F A, (Spec. Ch. E)
g bt 1oz IT’ IT’
o = $=09 L =KL=0.65L r=1, /12
25 ¥ 26

Flange-Plated (Welded) Connections Flange-Plated (Welded) Connections
* Bottom Flange Plate Weld « Web Plate / Web Bolts
~ Longitudinal only —avoid overhead welds No eccentricity — all moment is resisted by flange
connections.
R=M,/d l y

OR, = (1.392D1,)(2) 5
O
O

28

27
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FLANGE-PLATED (BOLTED)
MOMENT CONNECTIONS

Flange-Plated (Bolted) Connections

29

* Flange Plates
— Manual Page 12-4.
— Flange plates usually welded in shop.
— Top flange plate is located 1/4 in. to 3/8 in. above
tabulated beam depth to account for tolerances.

ﬁ B m

— Shim top or bottom Eé— ]
/] b ; / T
| -/ as required ZQQ

T

Manual Table 1-22

30

Flange-Plated (Bolted) Connections

Flange-Plated (Bolted) Connections

Limit States

* Flange Plates-to-Column Flange Welds
— Complete Joint Penetration (CJP)
— Fillet Welds

— If welded in the field,
welding must be done
before flange bolting.

31

Limit States

* Tension Flange Plate Limit States

— M u
d+t,
23 1 Tensile
! I Yielding
Block Shear 3,4 —O—-—O—-e-—e—-—elp : R,
L —»
Shear Transfer 3,4 ro---©—6-—6--0 [
T

at Bolts !
Tensile Rupture 2,3 1

32
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Flange-Plated (Bolted) Connections

1. Tensile Yielding

2,3 1 Tensile
| Yielding
34 —o—-e—-e-—o—--é ! R,
P
34ro-o-0-0-49 !
! I
23 1
OR, = OF A4, (Spec. Eq. J4-1)

with ¢ = 0.9

33

Flange-Plated (Bolted) Connections

2. Tensile Rupture

. 2,3
Tensile Rupture |

34t0--0—06 -0
|
34t0--0—0-—0-9
I
23 1

OR, = OF A, (Spec. Eq. J4-2)
with4,=4, and ¢ = 0.75

e — =

34

Flange-Plated (Bolted) Connections
3. Flange Plate Block Shear (Spec. Eq. J4-5)
3a—[o o0—0—0 b 2 R, 3b—|e-o—0—0-0 Z R,
—> : —>
3a—|e©o—0—0-o 3b—|e—-o—0—0--&
py e o
RS R, T[STESE R,
—> ! —>
Ja—|o--0—0—0-9 0o o0 o0 o
© 00 o0 0 3b--to—0--6-0--0
L DRI R,
—>
—|loe. 0—0—0--
3c.. H— O—-6-- 0 -0 35

Flange-Plated (Bolted) Connections

Copyright © 2020
American Institute of Steel Construction

4. Shear Transfer Between Plate and Flange

23 1
34- 4——0—-0—0——# R,

: : —P
34-10--0--0--0--0

¢ =0.75 i,3 1

R, =Y min(Bolt Shear Rupture, Bearing, Tearout)

AN

| Spec. Eq. J3-1 | |Eq. J3-6a| | Eq. J3-6¢|

36
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Flange-Plated (Bolted) Connections

Flange-Plated (Bolted) Connections

» Compression Plate Limit States

6. Local and Flexural Buckling
5. Shear Transfer at Bolts

6. Local and Flexural Buckling b
[~ @‘- Column
— Flange
5. Shear Transfer Between Plate and Flange b, f
Same method as for Tension Plate T } ——I———
Unstiffened | Stiffened| Unstiffened _

(I) =0.75 Element Element Element K'=0.65

Local Buckling Flexural Buckling
R, = Y min(Bolt Shear Rupture, Bearing, Tearout) (Spec. Section B4) (Spec. Section J4.4)

37

38

Flange-Plated (Bolted) Connections Flange-Plated (Bolted) Connections

* Girder/Beam Limit States

7. Reduced Flexural Strength

Flexural
8. Block Shear Rupture

7. Reduced Flexural Strength (Specification F13.1)

39

40
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7. Reduced Flexural Strength (Spec. F13.1)

It F Ay, < YA,
= Fu A S (Spec. Eq. F13-1)
n A X

Jg

If F,d;,>YFA, flexural rupture does not apply.

where Y, = 1.0 for F|/F, < 0.8 (A992:50/65=0.769)
= 1.1 otherwise

Ay, = net area of flange

Ay, = gross area of flange

41

Flange-Plated (Bolted) Connections

8. Beam Flange Block Shear

000000 —[eoceooe
—|eoeoco0e R, —|{eoceocoe R,
= S N F-=---c-c=-c=-cc-cz-c=s=z-=-=—=—>
—|ooco0009 —|ooo00e
0000000 —|oo0eco0e
I

42

Flange-Plated (Bolted) Connections

8. Beam Flange Block Shear

Flange / Web Pattern
0000006 R,
F-S-oC-SCSCCCoCCofF=S=Sco=o=—p
0000000
R, _

43

Flange-Plated (Bolted) Connections

Copyright © 2020
American Institute of Steel Construction

* Web Plate / Web Bolts

Same as for Flange-Plated (Welded) / Web
Bolted Connection — No Eccentricity

qu

44
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COLUMN SIDE LIMIT STATES Column Side Limit States
AT MOMENT CONNECTIONS Flange and Flange-Plated Connections

Specification J10 and AISC Design Guide 13

1. Flange Local Bending (Spec. J10.1)
2. Web Local Yielding (Spec. J10.2)
3. Web Local Crippling (Spec. J10.3)
4. Web Compression Buckling  (Spec. J10.5)
5. Transverse Stiffener Design  (Spec. J10.8)

6. Web Panel Zone Shear (Spec. J10.6)
Column Side Limit States Column Side Limit States
1. Flange Local Bending (Spec. J10.1) 2. Web Local Yielding (Spec. J10.2) Fillet
- Weld
Size

:% T,orC,

l,=t,ortplus 2w

I

1

—————— 1

o i

T L

u - e

—— — 1
/ i

______ 1

L DG13 Figure 2-5

i u §O¢§n When load is away from end of member,
R,=6.25F 17 T,or C,<¢R, = OF, 1 (5k+ 1), where ¢ = 1.0
If 7, > ¢R, then half-depth web stiffeners required. If 7, or C,> ¢R, then half-depth stiffeners or
) gy, doubler plate(s) required.

47 48

opyright © 2020
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Column Side Limit States

3. Web Local Crippling (Spec. J10.3)

Same design rules as for beam bearing with
I, = t, or beam z.plus 2w if applicable

49

Column Side Limit States

3. Web Local Crippling (Spec. J10.3)

When load is away from end of column:

$=075 B ____~J.C

1.5
EF t.
R, =08t |1+ 3(l—bj(i] ywf 0,
d tf tw

O,= 1.0 for wide flange sections

50

Column Side Limit States

4. Web Compression Buckling (Spec. J10.5)
C,<¢R, ¢=09
When load is away from end of member,

24t} JEF
R, =T g <

u —

h = clear distance between fillets
O,= 1.0 for wide flange sections

If max C, > ¢R, then full depth stiffeners or
doubler plate(s) required.

51

C

u

n h S || TR | |[—

Column Side Limit States

Copyright © 2020
American Institute of Steel Construction

1-4. Connections at Top of Column

Column side strengths are
approximately one-half of
above. See Specification
Sections J10.1,J10.2,J10.3,
and J10.5.

T,orC, T,orC,
+—>

52

13
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5. Transverse Stiffener Design
(Spec. J10.8 Requirements)

tS
. />l‘fOI' fp
b, » / T,orC, !
t, ; 7T > |byorb,
s \

> d/2

53

Column Side Limit States

5. Transverse Stiffener Design

r\'
tort,

7,orC,
= |brorb,

=d/2

b_s <056 i Local Buck_ling Limit State
t F, (Compression only)

t 2 bS

16

54

Column Side Limit States

5. Transverse Stiffener Design

Column resists ¢R, for each limit state.
Stiffeners resist the load above ¢R,,.

Stiffener Force = T, or C, .,

=(T, or C,) —min ¢R,
=R,—min ¢R,

55

Column Side Limit States

Force Distribution Design Model (Spec. J10.8 and DG13):

Copyright © 2020
American Institute of Steel Construction

5. Transverse Stiffener Design
Required Net Stiffener Area (DG13)

T or C”et < ¢R,

u,net

Tu,net or Cu,net = (I)FyAst,req |:> Ast,req

2 = Ast
d
Clip to Clear Fillet

b /——— 3/4in. min.

56

14
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Column Side Limit States

5. Transverse Stiffener Design
Stiffener-to-Flange Weld
Recommend that weld develop the stiffener contact

area (tensile yielding) at the column flange. For fillet
welds:

q)Rn,sr < q)Rn,weld
OF (b, - clip)(t,) = (1.392)(1.5)(D,,, )(b, — clip)(2 welds)
_(0.9)(F (1)
1 (1.392)(1.5)(2)

= 0.216F,1,

If necessary: Complete Joint Penetration (CJP) Weld

5. Transverse Stiffener Design
Stiffener-to-Web Weld (Spec. J10.8)

V] )
V.,/2
Cu,nel — _ Tu,net
— ) —»
S
V.2
7 U
Vu = Cu,net+ Tu,net

58

Column Side Limit States

Column Side Limit States

5. Transverse Stiffener Design
Specification J10.8

When full-depth stiffeners are H

cross section (height of web is
25¢,, when away from the top of
the column). Section

s

b, || b

59

required.
tw 1
/
Design as a compression ‘ # — 250,
member with cruciform /
/

5. Transverse Stiffener Design

max Cu S (I)Rn Cu m Cu
R, in compression per Spec. H
J4.4, with:

t

w _—

A and r for cruciform shape.

e
\
&

2 25t,,
L, =KL =0.75h (Spec. J10.8)
LC/I’ 9 (I)Rn . bs bx
Section

60

Copyright © 2020
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Column Side Limit States Column Side Limit States

6. Web Panel-Zone Shear

6. Web Panel-Zone Shear P,
(Spec. J10.6)

At Section A-A

u

Story shear, Vy

__ Story shear, Vy ! "

= S : 6=0.9
e (F \jf 3 Ju

______

v\\ R, :fg_T+_

Panel Zones m

/\/ dml = dl - t‘fl .
-, (Directly Welded Flanges)
d 2:d2_t12

m

61

62

Column Side Limit States Column Side Limit States

6. Web Panel-Zone Shear

When effect of panel zone deformation on frame

6. Web Panel-Zone Shear

stability is not considered (Specification Section See Specification Section J10.6(b) for strength when
J10.6(a)): the effect of panel zone deformation on frame

stability is considered in the structural analysis.
For aP,<0.4P,=0.4F A,

R,=0.60F,d1,

For aP,>0.4P,= 0.4F A,
R,=0.60Fdt,(1.4—aP,/P)
where aP, = P, for LRFD

63

64
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Column Side Limit States Column Side Limit States
6. Web Panel-Zone Shear le, 6. Web Panel-Zone Shear Vi
Doubler Plate Design ‘ l,;%— Doubler Plate Shear Yielding or Buckling
Spec. Section 110.9 (E T - Spec. J10.9 > Ch. G; Use Spec. G2.1(b)
1 | > Doubler Vo <oV =0.
If R, > ¢R, then i Plate ap S, 4209 a
a doubler plate is required. V =0.6F tdC t,~
J r n w pTe vl P —
Vu = Ru - Rn co. h kVE
dp OR,, ol _ Ift—"sl.IO 2= C =10 hy=d-2t,
. . P yp k E :
Note: Two plates are recommended if required 1.10 [
doubler thickness exceeds 1 in. i 2o 50 [RE , C L

65

Example: Design Directly Welded Flange

Example: Directly Welded Flange Connection
Moment Connection

W24x103 | W14x159
3/4 in. Gr. A325-N Bolts d 24.5 in. 15.0 in.
E70XX P, =V121030kli(1?5 t, 0.550 in. 0.745 in.
== b, 9.00 in. 15.6 in.
| 8 | l 0.980 in. 1.19 in.
W24x103 ; Wagx103 k 1.79/2-1/2 in.
V.= 60 kips\J A992 3 v, =75 kips it 15.3
= Y i
M, = 882 kip-ft = — M, = 882 kip-ft A 46.7 ln.2
_L@‘L T 10 in.
TPH: 1335 kips

67 68

Copyright © 2020
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Example: Directly Welded Flange Connection
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W24x103 Flange-to-Column
Flange Weld

CJP welds with backing

= -
W24x103 A2 [ Wagos
903 H p A992 ) =
bars_ v, snnm\’ A2 M= Ln’-sup
M, = 88:

W24x103 Web—to—Columﬁ o i
Connection

Single Plate
No eccentricity considered.

69

Example: Directly Welded Flange Connection

W24x103 Web-to-Column Flange Connection

1"_
17
72 5/16 ;

>\ 13/16 in. holes

it b
Try PL 5/16 x 3% x 1'-2%2" A36 with
5 - 3/4 in. Gr. A325-N Bolts

2
/O .,/\. [

70

Example: Directly Welded Flange Connection

W24x103 Web-to-Column Flange Connection
V,="15 kips

Limit State Strengths

Shear Yielding: oV, =97.9 kips OK
Shear Rupture: oV, =82.6 kips OK
Block Shear: oV, =81.5 kips OK
Shear Transfer: oV, =85.4kips OK
Weld Rupture: oV, =202 kips OK

71

Example: Directly Welded Flange Connection

Beam Flange Forces

W24x103 d =24.5 in. t,= 0.980 in.
M, = 882 kip-ft
T,or C,=(882x 12)/(24.5-0.980)
=450 kips

lP,,l = 1200 kips

= li, =90 kips

,
W24x103
A992 l/V,, =75 kips

M, = 882 kip-ft
|

W24x103

6 60 klpSJl{ AS92
M, = 882 kip-ft
L

W14x159 A992

TP,, = 1335 kips
2 ps 7

Copyright © 2020
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Example: Directly Welded Flange Connection

Connection Design for Moment Frames and Braced Frames
Session 1: Moment Connections, Part |

Beam Flange Forces

V, =90 kips
—_—
T
T, =450 kips & 1 2| &1—C,= 450 kips
23.5in. 23.5in.

C,=450 kips —»| |4 3 » 1, = 450 kips

73

Example: Directly Welded Flange Connection

Column Flange Local Bending (Spec. J10.1)

OR, = §(6.25F, t?) r, T .
=0.9(6.25)(50)(1.19?) < ! 2|l
=398 kips < T,=450 kips T

23.5in. 23.51n.
For this loading, half-depth
stiffeners required at tension ?—b 4 3
locations 1 and 3. u T,
*-—’F—L

74

Example: Directly Welded Flange Connection

Column Web Local Yielding (Spec. J10.2)

(I)Rn = (I) watw(Sk + tfb)
= (1.0)(50)(0.745)[(5)(1.79) + 0.980]
=370 kips < T, and C, =450 kips

75

Example: Directly Welded Flange Connection

T, VT c
Half-Depth Stiffeners Required at ~— <—{|* 2|l
all locations.
235in, 23.5in.
Use Full-Depth Stiffeners Top and
Bottom. ol
|

Copyright © 2020
American Institute of Steel Construction

Column Web Local Crippling (Spec. J10.3)
With /, = £,=0.980 in.,
. 1.5
EF t
OR, = $0.8¢> 1+3(%j{iJ g,

t,

=556 kips

C, =450 kips < ¢R, =556 kips OK

23.5in.

76
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Example: Directly Welded Flange Connection

Example: Directly Welded Flange Connection

Transverse Stiffener 1-2 Design
398 kips (FLB)

370 kips (WLY)
=450 kips —370 kips = 80.0 kips

T,=450 kips — min

C,, =450 kips —370 kips | |
< | 2
= 80.0 kips
23.51n. 23.5in.
1 2
80.0 kips —_— 80.0 kips et S >
Web Weld ¥, =80.0 + 80.0 : g
-,

=160 kips

77

Transverse Stiffener 1-2 Design :\
A, /2

Same on Tension and Compression Sides
80.0 kips = (0.9)(36)(4, ,0,) > Ay ey = 2.46 in.2

Clip: W14x159 kg, —1,=2-1/2- 1.19=1.31 in.

A,=2(6-1-1/2) (1/2) =450 in2 > 4,,,,, OK

st

Try PL 1/2x 6

Use 1-1/2 in. clip

78

Example: Directly Welded Flange Connection

Example: Directly Welded Flange Connection

Transverse Stiffener 1-2 Design

Minimum Thickness
£,=0.501in.>1,/2=0.980/2=0.490in. OK
Minimum Width
b+ t,/2>b,/3
6+0.745/2=6.371n.>9.00/3=3in. OK
Local Buckling

b8 5056 [ 20562220 _ 159 0k
t1/2 F, 36

s

Use 2 PL 1/2 x 6, A36. Top and Bottom

79

Transverse Stiffener 1-2 Design

Stiffener-to-Column Flange Fillet Welds to Develop
Plate Yield Strength at Weld

Minimum Weld Size = 1/4 in.

(bRn,sl S ¢Rn,weld
D,, =0.216Fr,

=0.216(36)(1/2)
= 3.89 sixteenths

Use 1/4 in. double-sided fillet welds.

80
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Transverse Stiffener 1-2 Design
Stiffener-to-Column Web Welds

160 /2 =280.0 kips
80/2= —> 80/2=

0k

T'=10.0 in. > d -2t,~2clip = 15.0-2(1.19)-2(1.5)
=9.62 in. Use 9-1/2 in.
80 kips = (1.392)(D,,,,)(9.5 in.)(2 welds)
D,,, = 3.02 sixteenths

gy Minimum weld 1/4 in. Use 1/4D.S. Welds

81

Example: Directly Welded Flange Connection

Transverse Stiffener 1-2 Design
Base Metal Strength of Column Web

160 /2 =280.0 kips
80/2= —> 80/2=

oV, = 6(0.6F,)(t,L,)
=(0.75)(0.6)(65)(0.745)(9.5)(2 shear planes)
=414 kips > (2)(80.0) =160 kips OK

82

Example: Directly Welded Flange Connection

Partial Design lpu— 1200k
_J\ILV“—: 90 kips
. 2PL1/2x6
W14x159} .
Typ at -‘ 1/4 Typ at
Flinges A992 / b e
[ |
W24x103 W24x103
A992 . v A992 el
V,=60 kips\J . E| ¥V, =175 kips
M, = 882 kip-ft | J L | M,=882kip-fi

N |
—-—4,~L 1/4 Typ at
2 PL 1/2x6/ * 1/4 9 N\ web

P,,= 1335 kips

83

Example: Directly Welded Flange Connection

Panel-Zone Shear Strength

P, =1200 kips .
P, =1200 kips
——==F, =90 kips

T, =450 kips | C, = 450 kips =
e
1123.5in. 23.5in. 1 [/
» R > -
C, =450 kips T, =450 kips .
2.6 12.6 in,
e | P,,=1335kips

TPMZ = 1335 kips

84

Copyright © 2020
American Institute of Steel Construction

21



Connection Design for Moment Frames and Braced Frames

AISC Live Webinar Series
Session 1: Moment Connections, Part |

February 19, 2020
Example: Directly Welded Flange Connection Example: Directly Welded Flange Connection
Panel-Zone Shear Strength Panel-Zone Shear Strength
V,=450+450-90.0 P~ 1200 kips Shear Strength of Column Web
= 810 kips " l Since aP, > 0.4P, = 934 kips
oP, = (1,200 +1,335) /2 — OV, = ¢0.6F,d (1.4~ P,/ P)
~ 1,270 kips et ) =0.9(0.6)(50)(15.0)(0.745)(1.4 - 1270/ 2335)
0.4P,=0.4F, A, :259klpS<V“:8Dlm§fSP“()R o
oubpler riate(s cquire
=(0.4)(50)(46.7
3 (0 4) (23)3(5 ) . Doubler Plate (assume yielding controls)
B (93'4)15 )1 270 ki T ' Large Required Strength = Try Gr. 50 plate.
= ps <1, 1pS P,,=1335kips _
P P P OV, = ¢0.6F,d.t,
=(0.9)(0.6)(50)(15.0)(¢,, ,.,,) = 810 kips — 259 kips
85 lp!req =1.361n. 86
Example: Directly Welded Flange Connection Example: Directly Welded Flange Connection
Panel-Zone Shear Strength Py =1200 kipsi Panel-Zone Welds
Try two 3/4 in. Web Doubler Plates vy Long Side, Vertical Welds
h,=d.—2t, Try fillet welds to develop the
=15.0-(2)(1.19) ' required doubler plate thickness
=12.6 in. s | | (DG13 Eq. 4.4-7 approach).
Doubler Plate Slenderness: $0.6F,¢, . (1in)=1392(D,, ) in.) O oo ionoss.
— ’ . DG13 Figure 4-13(b)
by 126 e i10 1RE _g1n 281, (0.9)(0.6)(50)(1.36 in./2)=1.392D,,,
t, 3/4 F, P, = 1335 kips D,, =13.2 sixteenths
Sh ieldi trol d.
caryie uagsecc;n_r(; /ZZ;; aés;urgl(e): Doubler Plates Large, so use Doubler Plate Weld per AWS D1.8,
— | Clause 4.3 (Develops the Doubler Plate)
87 am 88
Copyright © 2020
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Example: Directly Welded Flange Connection Example: Directly Welded Flange Connection
Panel Zone Welds Stiffener Final Design ‘ P, = 1200kips
Short Side, Horizontal Welds  pijiet weid directly _W’f\,—ﬁ-_—% klp; PL12x6
Use DG13 Figure 4-12(d). to doubler (typ.) ot WiaxI59L7 NPT
Flanges A992 / :/Z fgr?gets |
Weld transfers half of the Doubler Plate '
stiffener force directly to doubler - fﬁ;‘z" 103 ygszx 1
We ¥, =60 kips\J : . ¥, =175 kips
Doubler Plate : > \ - M. = 882 Kip-fi
More information on doubler plate M, = 882 kip-ft F— / N S p
Welding: Doubler Plate Weld per 3/4 in. Plate NS & FS
DG 1 3 AWS D1.8 Clause 4.3, Typ. /-M‘L_ v Ty at
AISC 341-16 Commentary Section E3.3 2PL12x6 L SO aa
. = ips
DG21 Section 4.3.3
89 90

Next Session

* February 26, 2020 Moment Connections Part 11
End of Session 1

Thank You for TOPICS
Attending

e Tee Stub Moment Connections
* End-Plate Moment Connections

Next Up

91 92
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Single-Session Registrants
CEU / PDH Certificates

¢ You will receive an email on how to report attendance from:

registration@aisc.org.

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

e Completely fill out online form. Don’t forget to check the boxes next to each
attendee’s name!

GATa | Smarter. G | Smarter.
i@ : Stronger. i@ : Stronger.
AISC | Questions? e/ | Steel. e/ | Steel.
Single-Session Registrants 4-Session Registrants
CEU / PDH Certificates CEU / PDH Certificates
e Reporting site (URL will be provided in the forthcoming email). One certificate will be issued at the conclusion of the course.

¢ Username: Same as AISC website username.

¢ Password: Same as AISC website password.

Copyright © 2020
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4-Session Registrants 4-Session Registrants
Attendance and PDH Certificates Course Resources
¢ You have two options to receive credit for a given session.
* Option 1: Watch the live session. Credit for live attendance will be Find all your handouts, quizzes and quiz scores, recording access, and
displayed on the Course Resources table within two days of the session. attendance information in one place!

* Option 2: Watch the recording and pass the associated quiz.

Videos and Quizzes
¢ For each session, find access by the end of the day, Friday, after the live air date. (An

email will be sent from webinars@aisc.org.)

e Quiz scores are displayed in the Course Resources table.

Distribution of Certificates
All certificates will be issued after the course is completed. Only the registrant will
receive a certificate for the course.

G2 | Smarter. GATa | Smarter.
{ B i Stronger. 2@ Stronger.
e’ | Steel. e’ | Steel.

4-Session Registrants 4-Session Registrants
Course Resources Course Resources
Go to www.aisc.org and sign in. Go to www.aisc.org and sign in.
N THIS SECTION My AISC
uv.rwrlle

USERNAME DON'T HAVE AN ACCOUNT?

© VEEW DOWNLOADS

MY COURSE RESOURCES

VIEW RESOURCES

PASSWORD

Copyright © 2020
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Course Resources

Course Resources
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AISC | Thank you.

a‘f#

T3 | Smarter.
i@é i Stronger.
amz” | Steel.

T

4-Session Registrants

Course Resources

Design of Facade Attachments

4-SESSION PACKAGE RESOURCES
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