Solution:

Calculate the transverse stiffener forces and web doubler
plate shear force:
From Equation 4.2-1, the required strength for the trans-
verse stiffeners is

Rys = Puf - ¢anjn = 224 klpS — 142 klpS
= 82 kips

From Equation 4.2-2, the required strength for the two web
doubler plates is

V“dP = V.- d)Rv cw = 355 klpS — 167 klpS
= 188 kips

Design the web doubler plates and their associated weld-
ing:

For strength, from Equation 4.4-1, the total thickness of
web doubler plates required is

t = L
P 0.9 X 0.6F,d.

- 188 kips
~ 0.9 X 0.6(36 ksi)(14.02 in.)

0.690 in. (or 0.345 in. per plate)

v

Check minimum thickness required to prevent shear buck-
ling of the web doubler plate. From Equation 4.4-5,

hJFy _ [14.02in. — 2(0.710 in.)] /36 ksi

Tpmin = 78 418

= 0.181 in.

The thickness required for strength governs.

The web doubler plate width and depth are selected
based upon the dimensions of the panel-zone and the
edge details. Transverse to the axis of the column, the
web doubler plate dimension is selected equal to the T-
dimension of the column, plus twice the permissible en-
croachment from LRFD Manual Table 9-1 (page 9-12),
which is 111 in. + 2(Y4 in.) = 113/ in. Parallel to the
axis of the column, the web doubler plate dimension is se-
lected equal to the beam depth plus two times the flange-
plate thickness minus two times the transverse stiffener
thickness minus two times the root opening for the CJP
groove weld that will be used to connect the web dou-
bler plate along the top and bottom edges. Assuming !4-in.
transverse stiffener thickness and a 3g-in. root opening for
the CJP groove weld, 17.99 in. + 2(3/-in.) — 2(!5-in.) —
2(3k-in.) = 173/ in., nominally.

Use 2 PL 34 in. X 1134 in. X 1°-53.

The column-flange edges are to be CJP groove welded.
Use 3g-in. CJP groove welds to connect the web dou-
bler plates to the column flanges.

The top and bottom edges of the web doubler plates are
welded to the column web and transverse stiffeners with
CJP groove welds. Use 3g-in. CJP groove welds to con-
nect the top and bottom edges of the web doubler plate
to the column web.

Design the transverse stiffeners and their

associated welding:

From Equation 4.3-1, the minimum required cross-

sectional area for the transverse stiffeners at each flange is
R, 82 kips

AS‘ min — = ~ = 2. i -2
st $F,, _ 09(36ks) _ >3n

W18x50, F, = 50 ksi

%/4-in.-thick x 7"/o- in.-wide
flange plate (typ.)

i W14x193, F, = 50 ksi
A

E W18x50, F, = 50 ksi

\

<

e —

| Column stiffening is
not required

v

Figure 6-6 Framing arrangement for Example 6-5.
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From Equation 4.3-2, the minimum width of each trans-
verse stiffener is
b tp; _ Thin. 0.440in.

bsmin = 3 > 3 5 = 2.28in.

Try a pair of 31h-in.-wide transverse stiffeners at each
beam flange with 3¥4-in. X 34-in. corner clips. From Equa-
tion 4.3-3, the minimum thickness is

Iymin = 1 = b Fyst
2 95
3y in. - (314 in.) /36 ksi
2 95

= 0.3751in. = 0.221 in.

Try a 'h-in. transverse stiffener thickness.
Ag = 2('hin)Bhin. — 34 in.)

=275in2 > Agmin = 2.53in.2 o.k.

The length of the transverse stiffeners is selected equal to
the depth of the column minus two times the column flange
thickness, which is 14.02 in. — 2(0.710 in.) = 125 in.

Check the shear strength of the transverse stiffener to
transmit the unbalance force in the transverse stiffener
to the column panel-zone. Neglecting the effects of story
shear, the worst-case unbalanced force in the transverse
stiffener is that due to the combined effects of the two 250
ft-kip moment due to lateral load (in reverse curvature),
the 100 ft-kip moment due to total gravity load on one side
(adding) and the 45 ft-kip moment due to dead load only
on the other side (subtracting). The unbalanced force in
the transverse stiffener is

(Rus)1 + (Rust)2 = (Pyr — ¢Rymin)1 + (Pup — ORymin)2
(224 kips — 142 kips)

+ (131 kips — 168 kips)

82 kips + 0 kips

82 kips

From Equation 4.3-5,
(Rust)l + (Rust)Z

Iy = .

) 0.9 X 0.6F (I —2 X clip) X 2)
- 82 kips
~ 0.9 X0.6(36ksi)(12.6in. — 2 X 34in.) X 2
= 0.190 in.

Therefore, a !5-in. transverse stiffener thickness is o.k.
Use 2 PL -in. X 315 in. X 1°-0%¢ with two 3/-in.
X 3-in. corner clips each at each flange plate.
The double-sided fillet welds connecting the transverse
stiffeners to the column flanges are sized to develop the
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strength of the welded portion of the transverse stiffener.
From Equation 4.3-6, the weld size required for strength
is

0.943F t;  0.943(36 ksi)('A in.)

a 70 ksi

Wmin
Fexx

= 0.242in. ~ Y4 in.

From LRFD Specification Table J2.4, with !h-in.-thick
transverse stiffeners and 0.710-in.-thick column flanges,
the minimum weld size is 4 in. Use Y-in. double-sided
fillet welds to connect the transverse stiffeners to the
column flange.

The transverse stiffeners are to be connected to the col-
umn panel zone with a detail that combines two fillet welds
and two CJP groove weld as illustrated in Figure 4-12a.
From Equation 4.3-10, the fillet weld size required for
strength is

(Rust)l + (Rust)Z
0.75 X 0.6Fpxx(I — 2 X clip) X 2 X /2

82 kips
0.75 X 0.6(70 ksi)(12.6 in. — 2 X 34 in.) X 2 X /2
= 0.0829 in.

From LRFD Specification Table J2.4, the minimum weld
size for the lh-in.-thick transverse stiffener, 3k-in-thick
web doubler plate and 0.440-in.-thick column web is 3¢
in. Use 3/¢-in. fillet welds.

Each 3s-in. CJP groove weld must transmit one-quarter
of the 82-kip unbalanced force in the transverse stiffen-
ers (20.5 kips). From LRFD Specification Table J2.5, the
shear strength is the lesser of that on the effective area in
the transverse stiffener base metal and that in the weld it-
self. For the transverse stiffener base metal,

w =

v

BR, = 0.9 X 0.6Fyuw'(I — 2 X clip)
= 0.9 X 0.6(36 ksi)(¥% in.)(12.6 in. — 2 X ¥ in.)

= 80.9 kips > 20.5 kips  0.k.

For the weld metal,

SR, = 0.8 X 0.6Fpxxw'(I — 2 X clip)

0.8 X 0.6(70 ksi)(3& in.)(12.6 in. — 2 X 34 in.)

= 140 kips > 20.5 kips o.k.

The column web and web doubler plate thicknesses
must also be checked for shear strength to transmit the
unbalanced force in the transverse stiffeners to the panel-
zone. For this detail, one-half of the unbalanced force (41
kips, the shear transmitted by the fillet welds) can be as-
signed to the column web with one-quarter (20.5 kips, the
shear transmitted by each CJP groove weld) assigned to
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each web doubler plate. For the column web, the design
shear strength is

®R, = 0.9 X 0.6Fyd.1,,

0.9 X 0.6(50 ksi)(14.02 in.)(0.440 in.)
= 167 kips > 41 kips  o.k.
For the web doubler plate, the design shear strength is
éR, = 0.9 X 0.6F 4,d .t
0.9 X 0.6(36 ksi)(14.02 in.)(3k in.)
102 kips > 20.5 kips  o.k.

Therefore, the column web and web doubler plates are of
adequate thickness to provide for proper force transfer of
the unbalance force in the transverse stiffener to the panel-
zone. If either the column web or the web doubler plate
thickness were inadequate in the above calculations, shear
transfer between these elements on the effective area of
the CJP groove weld root area can be utilized as a load
path. Note, however, that if force is to be transferred from
the column web to the web doubler plate in this manner,
the maximum force transfer may be limited by the design
shear strength on the effective area at the juncture between
the CJP groove weld and the web doubler plate.

Summary:

The use of a W14X90 column requires the use of a pair
of web doubler plates and a pair of transverse stiffeners

at the location of each beam flange plate. The web dou-
bler plates required are 2 PL 34 in. X 1134 in. X 1°-53%.
They are welded to the column flanges along the column-
flange edges and to the column web and transverse stiffen-
ers along the top and bottom edges with 3k-in. CJP groove
welds. The transverse stiffeners required are 4 PL !4-in.
X 315 in. X 17-0%¢ with two 34-in. X 34-in. corner clip
each. Each transverse stiffener is welded to the column
flange with !/4-in. double-sided fillet welds and to the col-
umn web and web doubler plates with a combination of a
3/16-in. single-sided fillet weld and 3g-in. CJP groove weld.
This column-stiffening configuration is illustrated in Fig-
ure 6-7.

Example 6-7

Given:

Repeat Example 6-1 using a four-bolt extended end-plate
moment connection as illustrated in Figure 6-8 instead of
a directly welded flange moment connection. For the end-
plate thickness, use 3 in. For the beam-flange-to-end-
plate welds, use 4-in. fillet welds on both sides of the
beam flange.

Use the following end-plate parameters in the calcula-
tions (see Section 2.2.2):

py = 1l in,
g = 5lhin.
d}, = lin.

’
/
typ. 1/4 AN
4
3 av
typ 3 /8 J_
/16

| W14x90, F, = 50 ksi

[ W18x50, F, = 50 ksi
| 1

W18x50, F, = 50 ksi —7 \
I T

'

S

\

\

<

%/4-in.-thick x 7'/» -in.-wide
flange plate (typ.)

\
2 PL o x 8% x 1-0%s, F,=36

ksi, at each beam flange with
two %/4x %4 corner clips each

typ>T (\J

\ 2PL%%x 11%x 15, F,= 36
ksi, one on each side of column
web

Figure 6-7 Framing arrangement for Example 6-6.
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Solution: éR, = 0.9 X ( bs )t}Fy X Gy
Calculate the flange forces and panel-zone shear force: CmDe
From Example 6-1, 803 ;
. 1mn. . 2 .
. =09 X —F———— . . ksi) X 1
P,s = 172 kips 09 ((1.52)(1.56 in.))(o 660 in.)"(36 ksi)

Vi

172 kips ) )
= 53.2kips < P, = 172kips n.g.
Determine the design panel-zone web shear strength:

From Example 6-1, Note that F, has been conservatively taken as 36 ksi as rec-
' ' ommended in Section 2.2.2. For local web yielding, from
¢R, = 139 kips <V, = 172 kips n.g. Equation 2.2-11,
Therefore, the web of the W14 X53 is inadequate to resist ®R, = 1.0 X [Ci(6k + 21,) + N1Fyt,,

the panel-zone web shear without reinforcement.

1.0 X [(1)(6 X 171 in. + 2 X 3/ in.)
Determine the design strength of the flange and web to

resist the flange forces in tension: + 0.570 in.](50 ksi)(0.370 in.)

For a tensile flange force, the limit states of local flange
bending and local web yielding must be checked. For local
flange bending, from Equation 2.2-9,

= 198 kips > P,; = 172 kips o.k.

Therefore, while the web thickness is adequate, the flange

by = 2.5Q2ps + t5p) of the V'V14><53' is inadequate to resist the tensile flange
force without reinforcement.
= 252 X 14 in. + 0.570 in.)
) Determine the design strength of the web to resist the
= 8.93in. flange forces in compression:
¢ dy For a compressive flange force, the limit states of local
Pe =5~ 4~ ky web yielding, web crippling, and compression buckling
of the web must be checked. In this case, the compression
_ Shin. _ lin. _ 15/, in. = . buckling limit state does not apply because there is a mo-
= — l61n. = 1.56 in. . .
2 4 ment connection to one flange only. For local web yielding,
1/4 . \1/4 as determined previously,
U = 1.36(&) - 1.36(1'561“') - 1.52
dp 1in. ¢R, = 198 kips > P, = 172kips o.k.

 W14x53, F, = 50 ksi

q{lpr— W18x50, F, = 50 ksi
iy
q|B P
q|p

E 1/
2
Check if column __/ \ 7, typ.

stiffening is required 3/4-in.-thick end plate
{\J with 1-in.-diameter
bolts

Figure 6-8 Framing arrangement for Example 6-7.

51

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/AISC/116567573/AISC-813?src=spdf

For web crippling, from Equation 2.2-12,
N = 2w +2t, = 2(‘hin.) + 2(*34 in.) = 2.50 in.

1.5
1+ N, (”) ]
Iy

0.75 X 135(1)(0.370 in.)?

dR, = 0.75 X 135C,2,

Fytf

0.370 in. \'* | /(50 ksi)(0.660 in.)
X .
ll +(059) (0.660 in.) ] 0.370 in.
= 161 kips < P, = 172 kips n.g.

Therefore, the web of the W14 X 53 is inadequate to resist
the compressive flange force without reinforcement.

Summary:

The W14X53 is inadequate to resist the local forces that
are induced without column stiffening. For the selection
of a column that is adequate without stiffening, refer to
Example 6-8. Although the design of stiffening for the
W14X53 is not illustrated with an example problem for
this case, it can be accomplished in a manner that is simi-
lar to that illustrated in Example 6-3.

Example 6-8

Given:

For the framing arrangement given in Example 6-7, rese-
lect a column size that will eliminate the need for stiffen-
ing.

Solution:

As determined in Example 6-7, the flange thickness must
be increased to increase the local flange bending strength
and the web thickness must be increased to increase the
web crippling strength and the panel-zone web shear
strength. The required flange thickness is determined us-
ing a rearranged form of Equation 2.2-9 as

Puypecn  |(172kips)(1.56 in.)(1.52)
®F,b,C;  \ 0.9(36 ksi)(8.93 in.)(1.0)

= 1.191n.

If req

Note that F, has been conservatively taken as 36 ksi as
recommended in Section 2.2.2. A W14X159 has a flange
thickness equal to 1.19 in.
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Check the web thickness of the W14 X159 for web crip-
pling. From Equation 2.2-12,

3N _ 3(0.570 in. + 2 X 4 in. + 2 X 3y in.)

Nd =~ 14.98 in.
= 0.615
3 Ft
dR, = 0.75 % 135G, |1 + Ny (;_W) i
f w

= 0.75 X 135(1)(0.745 in.)

(50 ksi)(1.19 in.)

0.745 in.

. 1.5
% [1 + (0.615)(w) ]

1.19 in.

= 655 kips > P,y = 172kips o.k.

Check the web thickness of the W14 X159 for panel-zone
web shear. Assuming the behavior of the panel-zone re-
mains nominally within the elastic range,

P, = FyA = (50 ksi)(46.7 in.2) = 2,340 kips

P, _ 300kips
Py 2340kips 0128

Since this ratio is less than 0.4, Equation 2.2-1 is applica-
ble.

éR, = 0.9 X 0.6Fd.t,
= 0.9 X 0.6(50 ksi)(14.98 in.)(0.745 in.)
= 301 kips >V, = 172 kips o.k.

Summary:

As illustrated in Figure 6-9, a W14 X159 column (F, =
50 ksi) can be used without stiffening. This column-
weight increase of 106 Ib/ft (= 159 — 53) is within the
range identified as economical in Chapter 3 for the elim-
ination of two pairs of partial-depth transverse stiffeners
and a web doubler plate.

Example 6-9

Given:

Repeat Example 6-1, except with a column that ends 2 in.
above the top of the beam as illustrated in Figure 6-10.

Solution:

Calculate the flange forces and panel-zone shear force:
From Example 6-1,

P, = 172 kips
V, = 172 kips
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Determine which column-end criteria apply and if they
apply at the near flange only or at both flanges of the
beam:

The column-end criteria apply for local flange bending
within 10ty = 6.60 in.; for local web yielding, within
d. = 13.92 in.; and for web crippling and compression
bucking of the web within d./2 = 6.96 in. Thus, for a
W18X%50 beam, with d = 17.99 in., the column-end cri-
teria apply for all limit states at the near (top) flange only.

Determine the design panel-zone web shear strength:
From Example 6-1,

¢R, = 139kips <V, = 172 kips n.g.

Therefore, the web of the W14 X53 is inadequate to resist
the panel-zone web shear without reinforcement.

Determine the design strength of the flange and web to
resist the flange forces in tension:

For a tensile flange force, the limit states of local flange
bending and local web yielding must be checked. At the
bottom flange force, from Example 6-1, for local flange
bending,

¢R, = 123 kips < P,; = 172 kips n.g.
and for local web yielding,
¢R, = 144 kips < P, = 172 kips n.g.

Column stiffening is _
not required

,— W14x159, F, = 50 ksi

'pr W18x50, F, = 50 ksi
b
= c
=

" t
i yp

\\3/4-in.-thick end plate

av

with 1-in.-diameter
bolts

Figure 6-9 Framing arrangement for Example 6-8.

7|

I

-

W14x53, F, = 50 ksi

W18x50, F, = 50 ksi

\

!

\

<

v

| Check if column

stiffening is required

Figure 6-10 Framing arrangement for Example 6-9.
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At the top flange force, for local flange bending, from
Equation 2.2-8,

®R, = 0.9 X 6.2513F, X C;
= 0.9 X 6.25(0.660 in.)*(50 ksi) X 0.5
= 61.3kips < P,y = 172 kips n.g.
and for local web yielding, from Equation 2.2-10,
dR, = 1.0 X [Ci(5k) + N]F,t,

1.0 X [0.5(5)(17/6 in.)

+ 0.570 in.]J(50 ksi1)(0.370 in.)

= T71.0kips < P,; = 172 kips n.g.

Therefore, the flange and web of the W14X53 are inad-
equate to resist the tensile flange force without reinforce-
ment at both the top and bottom flanges.

Determine the design strength of the web to resist the
flange forces in compression:

For a compressive flange force, the limit states of local
web yielding, web crippling, and compression buckling
of the web must be checked. In this case, the compression
buckling limit state does not apply because there is a mo-
ment connection to one flange only. At the bottom flange
force, as determined previously, for local web yielding,

¢R, = 144 kips < P, = 172 kips n.g.
and for web crippling,
¢R, = 138 kips < P,; = 172 kips n.g.

At the top flange force, for local web yielding, as deter-
mined previously,

¢R, = 77.0kips < P, = 172kips n.g.
and for web crippling, from Equation 2.2-12,
3N 3(0.570in)
Na="0"= 302w 012
1.5 Fi
GR, = 0.75 X 135C,2 |1 + N, (?“) -
f w
= 0.75 X 135(0.5)(0.370 in.)
0.370 in.\'” | /(50 ksi)(0.660 in.)
X .
[1 + 0123 )(0.660 in.) 1 0.370 in.

= 68.8 kips < P, = 172kips n.g.

Therefore, the web of the W14X53 is inadequate to re-
sist the compressive flange force without reinforcement at
both the top and bottom flanges.
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Summary:

The W14X53 is inadequate to resist the local forces that
are induced without column stiffening. For the selection
of a column that is adequate without stiffening, refer to
Example 6-10.

Comments:

The foregoing solution can be determined more expedi-
ently using the design aids in Appendices A, B, and C.
The design panel-zone web shear strength is determined
from Table A-1 where, for a W14X53 with P,/P, = 0.4,

¢R, = 139 kips <V, = 172 kips n.g.

The design strength of the flange and web to resist the
flange force in tension is determined from Tables B-1 and
C-1 where, for a W14X53, with N = 0.570 in. and read-
ing from the T column,

@R, = 123 kips at the bottom flange (Table B-1)

< P, = 172kips n.g.

@R, = 61.3 kips at the top flange (Table C-1)

< P, = 172kips n.g.

by interpolation between the values that are tabulated for
N = lhin.and N = 3y in. The design strength of the web
to resist the flange force in compression is also determined
from Tables B-1 and C-1 where, fora W14 X53, with N =
0.570 in. and reading from the C column,

@R, = 138 kips at the bottom flange (Table B-1)
<P, = 172kips n.g.
¢R, = 69.3 kips at the top flange?! (Table C-1)

<P, = 172kips n.g.

by interpolation between the values that are tabulated for
N = lhin.and N = 3 in.

Example 6-10

Given:

For the framing arrangement given in Example 6-9, rese-
lect the column size to eliminate the need for stiffening:

A) entirely.
B) except the transverse stiffeners at the top flange
force (near the column end).

2I'The slight discrepancy between the calculated value (68.8 kips) and
the value determined by linear interpolation (69.3 kips) results because
the equations used to generate the tabulated values are not linear.
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Solution A:
Try a WI4X159 with F,, = 50 ksi:

Py = FyA = (50 ksi)(46.7 in.%) = 2,340 kips
_ 300kips
2,340 kips 0128

From Table A-1, with P,/P, = 0.4,
®R, = 301 kips = V,, = 172 kips o.k.

At the bottom flange force (away from the column end),
from Table B-1, with N = 0.570 in.,

¢R, = 371 kips(T) > P, = 172 kips
= 371 kips(C) > P, = 172 kips

o.k.
o.k.

by interpolation between the values that are tabulated for
N = lhin. and N = 3/; in. At the top flange force (near
the column end), from Table C-1, with N = 0.570 in.,

¢R, = 194 kips(T) > P,, = 172 kips o.k.
= 195 kips(C) > P, = 172 kips o.k.
by interpolation between the values that are tabulated for
N = lhin.and N = 3 in.
Solution B:

From Example 6-2, a W14X74 can be used without a web
doubler plate and without transverse stiffeners at the bot-
tom flange force. At the top flange force (near the column
end), either a pair of partial-depth transverse stiffeners can
be provided or a detail such as that illustrated in Figure
6-12 can be used.

W14x159, F, = 50 ksi

2’ f
4 P [ WBKS0, Fy =50 ks
! \

<

| Column stiffening is
not required

v

Figure 6-11 Framing arrangement for Example
6-10 (Solution A).
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Summary A:

As illustrated in Figure 6-11 W14 <159 column (¥, = 50
ksi) can be used without stiffening. This column-weight
increase of 106 Ib/ft ( = 159 — 53) is within the range
identified as economical in Chapter 3 for the elimination of
two pairs of partial-depth transverse stiffeners and a web
doubler plate.

Summary B:

A W14X74 column (F, = 50 ksi) can be used without
stiffening, except the transverse stiffeners at the top flange
force (near the column end). This column-weight increase
of 21 1b/ft (= 74 — 53) is well within the range identified
as economical in Chapter 3 for the elimination of one pair
of partial-depth transverse stiffeners and a web doubler
plate.

Example 6-11

Given:

For a pair of !5-in.-thick full-depth transverse stiffeners
(Fy = 36ksi) that transmit an unbalanced force of 82 kips
to a 0.440-in.-thick column web (¥, = 50 ksi) with a sin-
gle 3-in.-thick web doubler plate (F), = 36 ksi), propor-
tion the welds and check shear in the column web and
web doubler plate. The transverse stiffeners are 1°-0%¢6-
in. long and have two 34-in. X 3j4-in. corner clips each.
They are used with a W14 X90 column. Use a joint detail
as illustrated in:

A) Figure 4-11a.
B) Figure 4-11b.
C) Figure 4-11c.
D) Figure 4-11d.

Solution A:

The transverse stiffeners are to be connected to the col-
umn panel zone with a detail that combines three fillet
welds and one CJP groove weld as illustrated in Figure
4-11a. From Equation 4.3-10, the fillet weld size required
for strength is
(Rust)l + (Rust)Z
0.75 X 0.6Fpxx(I — 2 X clip) X 2 X /2

82 kips
0.75 X 0.6(70 ksi)(12.6 in. — 2 X 3 in.) X 2 X /2

= 0.0829 in.

w =

v

From LRFD Specification Table J2.4, the minimum weld
size for the !h-in.-thick transverse stiffener, 3g-in-thick
web doubler plate, and 0.440-in.-thick column web is
3/16 in. Use 3¢6-in. fillet welds.
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The 3g-in. CJP groove weld must transmit one-quarter
of the 82-kip unbalanced force in the transverse stiffen-
ers (20.5 kips). From LRFD Specification Table J2.5, the
shear strength is the lesser of that on the effective area in
the transverse stiffener base metal and that in the weld it-
self. For the transverse stiffener base metal,

¢R, = 0.9 X 0.6Fy,w'(l — 2 X clip)

0.9 X 0.6(36 ksi)(3k in.)(12.6 in. — 2 X 3/4in.)
= 80.9 kips > 20.5 kips  o.k.
For the weld metal,
dR, = 0.8 X 0.6Fpxxw'(l — 2 X clip)
= 0.8 X 0.6(70 ksi)(3g in.)(12.6 in. — 2 X 3/ in.)
= 140 kips > 20.5 kips  o.k.

The column web and web doubler plate thicknesses
must also be checked for shear strength to transmit the
unbalanced force in the transverse stiffeners to the panel-
zone. For this detail, three-quarters of the unbalanced
force (61.5 kips, the shear transmitted by the fillet welds)
can be assigned to the column web with the remaining one-
quarter (20.5 kips, the shear transmitted by the CJP groove

W14x74, F, = 50 ksi

/A

T W18x50, F, = 50 ksi

<

av

Note: column top extends past
transverse stiffener to provide
adequate shelf for fillet welds.

weld) assigned to the web doubler plate. For the column
web, the design shear strength is

¢R, = 0.9 X 0.6Fd.t,
0.9 X 0.6(50 ksi)(14.02 in.)(0.440 in.)
167 kips > 61.5 kips  o.k.

For the web doubler plate, the design shear strength is
éR, = 0.9 X 0.6Fg,dct,

0.9 X 0.6(36 ksi)(14.02 in.)(3%% in.)

= 102 kips > 20.5 kips  o.k.

Therefore, the column web and web doubler plate are of
adequate thickness to provide for proper force transfer
of the unbalance force in the transverse stiffeners to the
panel-zone. If either the column web or the web doubler
plate thickness were inadequate in the above calculations,
shear transfer between these elements on the effective area
of the CJP groove weld root area can be utilized as a load
path. Note, however, that if force is to be transferred from
the column web to the web doubler plate in this manner,
the maximum force transfer may be limited by the design
shear strength on the effective area at the juncture between
the CJP groove weld and the web doubler plate.

| Column stiffening is
not required

Figure 6-12 Framing arrangement for Example 6-10
(Solution B).
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Solution B:

The solution for this example and the joint detail illus-
trated in Figure 4-11b is identical to Solution A.

Solution C:

The transverse stiffeners are to be connected to the column
panel zone with a detail that combines three fillet welds
and one CJP groove weld as illustrated in Figure 4-11c.
For the fillet welds on the side of the web without a web
doubler plate, from Equation 4.3-10, the fillet weld size
required for strength is

(Rust)l + (Rust)Z
0.75 X 0.6Fpxx(I — 2 X clip) X 2 X /2
82 kips
0.75 % 0.6(70 ksi)(12.6 in. — 2 X 3 in.) X 2 X /2

w =

\Y

= (0.0829 in.

From LRFD Specification Table J2.4, the minimum weld
size for the !h-in.-thick transverse stiffener, 3k-in-thick
web doubler plate, and 0.440-in.-thick column web is 36
in. Use 3¢6-in. fillet welds.

The !4-in. CJP groove weld must transmit one-half of
the 82-kip unbalanced force in the transverse stiffeners
(41 kips). From LRFD Specification Table J2.5, the shear
strength is the lesser of that on the effective area in the
transverse stiffener base metal and that in the weld itself.
For the transverse stiffener base metal,

¢R, = 0.9 X 0.6Fy,w'(l — 2 X clip)
0.9 X 0.6(36 ksi)(4 in.)(12.6 in. — 2 X 3z in.)

108 kips > 41 kips o.k.
For the weld metal,
dR, = 0.8 X 0.6Fgxxw'(l — 2 X clip)
0.8 X 0.6(70 ksi)(, in.)(12.6 in. — 2 X 3/ in.)

186 kips > 41 kips o.k.

For this detail, either the entire unbalanced force can be
transmitted to the column web (through the two fillet
welds on the side of the column web without a web dou-
bler plate and the CJP groove weld) or the fillet weld be-
tween the web doubler plate and transverse stiffener can
be sized to transmit a portion of this force to the web dou-
bler plate.?? In the former case, the fillet weld between the
web doubler plate and the transverse stiffener is selected
as a minimum-size fillet weld per LRFD Specification

22As in Solution A, the shear strength of the effective area at the root of
the CJP groove weld can be used for force transfer to the web doubler
plate, if necessary.
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Table J2.4 (3/16-in.). For the column web, the design shear
strength is

WR, = 0.9 X 0.6Fyd.1,,
0.9 X 0.6(50 ksi)(14.02 in.)(0.440 in.)

167 kips > 82 kips  o.k.

Therefore, the column web is adequate to transfer the en-
tire unbalanced load to the panel zone without additional
strength from the web doubler plate. The fillet weld be-
tween the web doubler plate and the transverse stiffener is
selected as minimum size per LRFD Specification Section
J2.4. Use a 36-in. fillet weld.

Solution D:

The transverse stiffeners are to be connected to the column
panel zone with a detail that combines three fillet welds
to the column web and one fillet weld to the web doubler
plate as illustrated in Figure 4-11d. From Equation 4.3-10,
the fillet weld size required for strength is

(Rust)l + (Rusz)Z
0.75 X 0.6Fpxx(I — 2 X clip) X 2 X /2

w =

82 kips
0.75 X 0.6(70 ksi)(12.6 in. — 2 X 3 in.) X 2 X /2

\

= 0.0829 in.

From LRFD Specification Table J2.4, the minimum weld
size for the !h-in.-thick transverse stiffener, 3g-in-thick
web doubler plate, and 0.440-in.-thick column web is 36
in. Use 3¢-in. fillet welds.

The column web and web doubler plate thicknesses must
also be checked for shear strength to transmit the unbal-
anced force in the transverse stiffeners to the panel-zone.
For this detail, three-quarters of the unbalanced force (61.5
kips, the shear transmitted by the fillet welds) can be as-
signed to the column web with the remaining one-quarter
(20.5 Kkips, the shear transmitted by the CJP groove weld)
assigned to the web doubler plate. For the column web, the
design shear strength is

¢R, = 0.9 X 0.6F,d.t,
0.9 X 0.6(50 ksi)(14.02 in.)(0.440 in.)
= 167 kips > 61.5 kips  o.k.

For the web doubler plate, the design shear strength is
SR, = 0.9 X 0.6F4,d.t,

0.9 X 0.6(36 ksi)(14.02 in.)(?4 in.)

= 102 kips > 20.5 kips  o.k.
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