
W14x193, Fy = 50 ksi

Column stiffening is
not required

W18x50, Fy = 50 ksiW18x50, Fy = 50 ksi

   -in.-thick × 7    - in.-wide
flange plate (typ.)

1
/2

3
/4

� �3 3 3
8 4 4

3
8

3
8

min
1 1 3

4 4 4

1
2

3
8
3 1

4 2
3 3

8 4

min

2
min

�

�

�

Use 2 PL / in. 11 / in. 1’-5 / .

Use / -in. CJP groove welds to connect the web dou-

bler plates to the column flanges.

Use / -in. CJP groove welds to con-

nect the top and bottom edges of the web doubler plate

to the column web.

� �

� �

�

� �

�

�

�

� �

� � �

�
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Solution:

Calculate the transverse stiffener forces and web doubler

plate shear force:

R P R

V V R

Design the web doubler plates and their associated weld-

ing:

V
t

. . F d

Design the transverse stiffeners and their

associated welding:

h F
t

R
A

F.

Figure 6-6 Framing arrangement for Example 6-5.
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The thickness required f r strength g verns.

The web d ubler plate width and depth are selected

based up n the dimensi ns f the panel-z ne and the

edge details. Transverse t the axis f the c lumn, the
Fr m Equati n 4.2-1, the required strength f r the trans-

web d ubler plate dimensi n is selected equal t the T-
verse stiffeners is

dimensi n f the c lumn, plus twice the permissible en-

cr achment fr m LRFD Manual Table 9-1 (page 9-12),224 kips 142 kips
which is 11 / in. 2( / in.) 11 / in. Parallel t the

82 kips axis f the c lumn, the web d ubler plate dimensi n is se-

lected equal t the beam depth plus tw times the flange-Fr m Equati n 4.2-2, the required strength f r the tw web
plate thickness minus tw times the transverse stiffenerd ubler plates is
thickness minus tw times the r t pening f r the CJP

355 kips 167 kips gr ve weld that will be used t c nnect the web d u-

bler plate al ng the t p and b tt m edges. Assuming / -in.
188 kips

transverse stiffener thickness and a / -in. r t pening f r

the CJP gr ve weld, 17.99 in. 2( / -in.) 2( / -in.)

2( / -in.) 17 / in., n minally.

F r strength, fr m Equati n 4.4-1, the t tal thickness f
The c lumn-flange edges are t be CJP gr ve welded.web d ubler plates required is

0 9 0 6 The t p and b tt m edges f the web d ubler plates are

welded t the c lumn web and transverse stiffeners with
188 kips

CJP gr ve welds.
0.9 0.6(36 ksi)(14.02 in.)

0.690 in. ( r 0.345 in. per plate)

Check minimum thickness required t prevent shear buck-

ling f the web d ubler plate. Fr m Equati n 4.4-5,

Fr m Equati n 4.3-1, the minimum required cr ss-
[14.02 in. 2(0.710 in.)] 36 ksi secti nal area f r the transverse stiffeners at each flange is

418 418 82 kips
2.53 in.

0.9(36 ksi)0 181 in.

u st nuf

u v cwu dp

udp
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y
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1
4

3
16

1 1 9 3
2 2 16 4

3
4

1
2

1min 2
min

1
2
3 3 1

4 4 4

1
2

1min 4

3 1
4 2

1
2

1 1 3
2 2 4

2 2 1 2min

5
8 3

4

1 3
2 8

3
16

3
8

1 2 min 1 min 2

3 3
8 4

1 2

3 3
8 4

3
4

1
2

� �

�

�

Use / -in. double-sided

fillet welds to connect the transverse stiffeners to the

column flange.

o.k.

Use / -in. fillet welds.

o.k.

o.k.

o.k.

Use 2 PL / -in. 3 / in. 1’-0 / with two / -in.

/ -in. corner clips each at each flange plate.
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tb
b . F t

w
F

b Ft
t

A

R R
w

. . F l clip

.

R R P R P R

R . . F w l clip

R . . F w l clipR R
t

. . F l clip

.
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Fr m Equati n 4.3-2, the minimum width f each trans- strength f the welded p rti n f the transverse stiffener.

verse stiffener is Fr m Equati n 4.3-6, the weld size required f r strength

is
7 / in. 0.440 in.

2.28 in. 0 943 0.943(36 ksi)( / in.)3 2 3 2
70 ksi

Try a pair f 3 / -in.-wide transverse stiffeners at each

beam flange with / -in. / -in. c rner clips. Fr m Equa- 0.242 in. / in.
ti n 4.3-3, the minimum thickness is

Fr m LRFD Specificati n Table J2.4, with / -in.-thick

transverse stiffeners and 0.710-in.-thick c lumn flanges,

the minimum weld size is / in.2 95

/ in. (3 / in.) 36 ksi

2 95 The transverse stiffeners are t be c nnected t the c l-

umn panel z ne with a detail that c mbines tw fillet welds0.375 in. 0.221 in.
and tw CJP gr ve weld as illustrated in Figure 4-12a.

Try a / -in. transverse stiffener thickness. Fr m Equati n 4.3-10, the fillet weld size required f r

strength is2( / in.)(3 / in. / in.)

( ) ( )2.75 in. A 2.53 in.

0 75 0 6 ( 2 ) 2 2
The length f the transverse stiffeners is selected equal t

the depth f the c lumn minus tw times the c lumn flange 82 kips
thickness, which is 14.02 in. 2(0.710 in.) 12 / in.

0.75 0.6(70 ksi)(12.6 in. 2 / in.) 2 2
Check the shear strength f the transverse stiffener t

transmit the unbalance f rce in the transverse stiffener 0 0829 in.
t the c lumn panel-z ne. Neglecting the effects f st ry

Fr m LRFD Specificati n Table J2.4, the minimum weldshear, the w rst-case unbalanced f rce in the transverse
size f r the / -in.-thick transverse stiffener, / -in-thickstiffener is that due t the c mbined effects f the tw 250
web d ubler plate and 0.440-in.-thick c lumn web is /ft-kip m ment due t lateral l ad (in reverse curvature),
in.the 100 ft-kip m ment due t t tal gravity l ad n ne side

Each / -in. CJP gr ve weld must transmit ne-quarter(adding) and the 45 ft-kip m ment due t dead l ad nly
f the 82-kip unbalanced f rce in the transverse stiffen-n the ther side (subtracting). The unbalanced f rce in

ers (20.5 kips). Fr m LRFD Specificati n Table J2.5, thethe transverse stiffener is
shear strength is the lesser f that n the effective area in

( ) ( ) ( ) ( ) the transverse stiffener base metal and that in the weld it-

self. F r the transverse stiffener base metal,
(224 kips 142 kips)

0 9 0 6 ( 2 )
(131 kips 168 kips)

0.9 0.6(36 ksi)( / in.)(12.6 in. 2 / in.)82 kips 0 kips

80.9 kips 20.5 kips82 kips

Fr m Equati n 4.3-5, F r the weld metal,

0 8 0 6 ( 2 )( ) ( )

0 9 0 6 ( 2 ) 2)
0.8 0.6(70 ksi)( / in.)(12.6 in. 2 / in.)

82 kips
140 kips 20.5 kips

0.9 0.6(36 ksi)(12.6 in. 2 / in.) 2

The c lumn web and web d ubler plate thicknesses0 190 in.
must als be checked f r shear strength t transmit the

Theref re, a / -in. transverse stiffener thickness is unbalanced f rce in the transverse stiffeners t the panel-

z ne. F r this detail, ne-half f the unbalanced f rce (41

kips, the shear transmitted by the fillet welds) can be as-
The d uble-sided fillet welds c nnecting the transverse signed t the c lumn web with ne-quarter (20.5 kips, the

stiffeners t the c lumn flanges are sized t devel p the shear transmitted by each CJP gr ve weld) assigned t

pz
s yst s

EXX

s yst
s

st

ust ust
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W14x90, Fy = 50 ksi

W18x50, Fy = 50 ksiW18x50, Fy = 50 ksi

  -in.-thick × 7    -in.-wide
flange plate (typ.)

3
/16

typ.
3
/8

1
/4

3
/4

1
/2

1
/4

typ.

typ.
3
/8

2 PL 
3
/8 × 11

3
/4 × 1’-5

3
/4, Fy = 36

ksi, one on each side of column
web

 1’-0     , 2 PL 
1
/2

1
/2

9
/16

3
/4

3
/4

× 3 × Fy = 36 
ksi, at each beam flange with  

× two            corner clips each

3 3 3
8 4 4

3
8

1
2

1 9 3 3
2 16 4 4

1
4

3 3
16 83

8

3
4

1
2

1
2

1
2

�

�

o.k.

o.k.

Example 6-7
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�

�

�

�

�

�

�
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R . . F d t

R . . F d t

Given:

p
Summary:

g

d

Figure 6-7 Framing arrangement for Example 6-6.
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each web d ubler plate. F r the c lumn web, the design at the l cati n f each beam flange plate. The web d u-

shear strength is bler plates required are 2 PL / in. 11 / in. 1’-5 / .

They are welded t the c lumn flanges al ng the c lumn-
0 9 0 6

flange edges and t the c lumn web and transverse stiffen-

ers al ng the t p and b tt m edges with / -in. CJP gr ve0.9 0.6(50 ksi)(14.02 in.)(0.440 in.)
welds. The transverse stiffeners required are 4 PL / -in.

167 kips 41 kips 3 / in. 1’-0 / with tw / -in. / -in. c rner clip

each. Each transverse stiffener is welded t the c lumn
F r the web d ubler plate, the design shear strength is

flange with / -in. d uble-sided fillet welds and t the c l-

umn web and web d ubler plates with a c mbinati n f a0 9 0 6
/ -in. single-sided fillet weld and / -in. CJP gr ve weld.

0.9 0.6(36 ksi)(14.02 in.)( / in.)
This c lumn-stiffening c nfigurati n is illustrated in Fig-

ure 6-7.102 kips 20.5 kips

Theref re, the c lumn web and web d ubler plates are f

adequate thickness t pr vide f r pr per f rce transfer f

the unbalance f rce in the transverse stiffener t the panel-

z ne. If either the c lumn web r the web d ubler plate
Repeat Example 6-1 using a f ur-b lt extended end-platethickness were inadequate in the ab ve calculati ns, shear
m ment c nnecti n as illustrated in Figure 6-8 instead ftransfer between these elements n the effective area f
a directly welded flange m ment c nnecti n. F r the end-the CJP gr ve weld r t area can be utilized as a l ad
plate thickness, use / in. F r the beam-flange-t -end-path. N te, h wever, that if f rce is t be transferred fr m
plate welds, use / -in. fillet welds n b th sides f thethe c lumn web t the web d ubler plate in this manner,
beam flange.the maximum f rce transfer may be limited by the design

Use the f ll wing end-plate parameters in the calcula-shear strength n the effective area at the juncture between
ti ns (see Secti n 2.2.2):the CJP gr ve weld and the web d ubler plate.

1 / in.

5 / in.
The use f a W14 90 c lumn requires the use f a pair

f web d ubler plates and a pair f transverse stiffeners 1 in.

n y c w

n cydp pl

f

b
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W14x53, Fy = 50 ksi

Check if column
stiffening is required

W18x50, Fy = 50 ksi

3/4-in.-thick end plate
with 1-in.-diameter
bolts

typ.1
/2

1
/2

2

2

7 3
16 4

1
2

1

1
2 15

16

1/4 1/4

�
�

�

�

�
�

n.g.

n.g.

o.k.

o.k.

�

�
�

�

� �

� �

� � �

� �

�

� �

� �
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�

�

� �

� � �
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bSolution:
R . t F C

p
Calculate the flange forces and panel-zone shear force:

P

V
. P

Determine the design panel-zone web shear strength:
F

R V

R . C k t N F t

Determine the design strength of the flange and web to

resist the flange forces in tension:

P

b . p t

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

g d
p k

p
.

d R P

Figure 6-8 Framing arrangement for Example 6-7.
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0 9

Fr m Example 6-1,
8.93 in.

0.9 (0.660 in.) (36 ksi) 1
172 kips (1.52)(1.56 in.)

172 kips
53 2 kips 172 kips

N te that has been c nservatively taken as 36 ksi as rec-Fr m Example 6-1,
mmended in Secti n 2.2.2. F r l cal web yielding, fr m

139 kips 172 kips Equati n 2.2-11,

Theref re, the web f the W14 53 is inadequate t resist 1 0 [ (6 2 ) ]
the panel-z ne web shear with ut reinf rcement.

1.0 [(1)(6 1 / in. 2 / in.)

0.570 in.](50 ksi)(0.370 in.)

F r a tensile flange f rce, the limit states f l cal flange
198 kips 172 kips

bending and l cal web yielding must be checked. F r l cal

flange bending, fr m Equati n 2.2-9, Theref re, while the web thickness is adequate, the flange

f the W14 53 is inadequate t resist the tensile flange2 5(2 )
f rce with ut reinf rcement.

2.5(2 1 / in. 0.570 in.)

8 93 in.

F r a c mpressive flange f rce, the limit states f l cal

web yielding, web crippling, and c mpressi n buckling
2 4

f the web must be checked. In this case, the c mpressi n
5 / in. 1 in. buckling limit state d es n t apply because there is a m -

/ in. 1.56 in.
2 4 ment c nnecti n t ne flange nly. F r l cal web yielding,

as determined previ usly,
1.56 in.

1 36 1.36 1.52
1 in. 198 kips 172 kips

s
n y tf
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uf
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1 3
2 4

1 3
2 4

1 5

2 1 5

2

2

2
1.5

1.5

2
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�
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o.k.

n.g.

o.k.Example 6-8

Example 6-9
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N w t

N
NdN

dN
d

.

t
R . C t N F ttt R . C t N

t t
F t

t

P

P

P F A
Summary:

P

P

R . . F d t

V

Summary:Given:

F

Solution:

Given:

P p
t Solution:

F b C

Calculate the flange forces and panel-zone shear force:
.

F P

V
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F r web crippling, fr m Equati n 2.2-12, Check the web thickness f the W14 159 f r web crip-

pling. Fr m Equati n 2.2-12,
2 2 2( / in.) 2( / in.) 2.50 in.

3 3(0.570 in. 2 / in. 2 / in.)
3 3(2.50 in.)

14.98 in.0.539
13.92 in.

0 615

0 75 135 1
0 75 135 1

0.75 135(1)(0.745 in.)

0.75 135(1)(0.370 in.)
0.745 in. (50 ksi)(1.19 in.)

1 (0.615)
1.19 in. 0.745 in.0.370 in. (50 ksi)(0.660 in.)

1 (0.539)
0.660 in. 0.370 in.

655 kips 172 kips

161 kips 172 kips Check the web thickness f the W14 159 f r panel-z ne

web shear. Assuming the behavi r f the panel-z ne re-
Theref re, the web f the W14 53 is inadequate t resist

mains n minally within the elastic range,
the c mpressive flange f rce with ut reinf rcement.

(50 ksi)(46.7 in. ) 2,340 kips

300 kips
0.128The W14 53 is inadequate t resist the l cal f rces that

2,340 kips
are induced with ut c lumn stiffening. F r the selecti n

f a c lumn that is adequate with ut stiffening, refer t Since this rati is less than 0.4, Equati n 2.2-1 is applica-
Example 6-8. Alth ugh the design f stiffening f r the ble.
W14 53 is n t illustrated with an example pr blem f r

0 9 0 6this case, it can be acc mplished in a manner that is simi-

lar t that illustrated in Example 6-3.
0.9 0.6(50 ksi)(14.98 in.)(0.745 in.)

301 kips 172 kips

As illustrated in Figure 6-9, a W14 159 c lumn (F r the framing arrangement given in Example 6-7, rese-
50 ksi) can be used with ut stiffening. This c lumn-lect a c lumn size that will eliminate the need f r stiffen-
weight increase f 106 lb/ft ( 159 53) is within theing.
range identified as ec n mical in Chapter 3 f r the elim-

inati n f tw pairs f partial-depth transverse stiffeners

and a web d ubler plate.
As determined in Example 6-7, the flange thickness must

be increased t increase the l cal flange bending strength

and the web thickness must be increased t increase the

web crippling strength and the panel-z ne web shear

strength. The required flange thickness is determined us-
Repeat Example 6-1, except with a c lumn that ends 2 in.ing a rearranged f rm f Equati n 2.2-9 as
ab ve the t p f the beam as illustrated in Figure 6-10.

(172 kips)(1.56 in.)(1.52)

0.9(36 ksi)(8.93 in.)(1.0)

1 19 in. Fr m Example 6-1,

N te that has been c nservatively taken as 36 ksi as 172 kips
rec mmended in Secti n 2.2.2. A W14 159 has a flange

172 kipsthickness equal t 1.19 in.

p
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W14x53, Fy = 50 ksi

Check if column
stiffening is required

W18x50, Fy = 50 ksi

2”

W14x159, Fy = 50 ksi

Column stiffening is
not required

W18x50, Fy = 50 ksi

typ.1
/2

1
/2

    -in.-thick end plate
with 1-in.-diameter
bolts

3
/4

�

��

n.g.

n.g.n.g.

�

�

�

�

� �

� �� �

53

Determine which column-end criteria apply and if they

apply at the near flange only or at both flanges of the

beam:

Determine the design strength of the flange and web to

resist the flange forces in tension:t .

d .

d .

d .

R P
Determine the design panel-zone web shear strength:

R PR V

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

Figure 6-10 Framing arrangement for Example 6-9.
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Theref re, the web f the W14 53 is inadequate t resist

the panel-z ne web shear with ut reinf rcement.

The c lumn-end criteria apply f r l cal flange bending

within 10 6 60 in.; f r l cal web yielding, within

13 92 in.; and f r web crippling and c mpressi n F r a tensile flange f rce, the limit states f l cal flange

bucking f the web within /2 6 96 in. Thus, f r a bending and l cal web yielding must be checked. At the

W18 50 beam, with 17 99 in., the c lumn-end cri- b tt m flange f rce, fr m Example 6-1, f r l cal flange

teria apply f r all limit states at the near (t p) flange nly. bending,

123 kips 172 kips

Fr m Example 6-1, and f r l cal web yielding,

144 kips 172 kips139 kips 172 kips

f

c

c

n uf

n ufv u
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16

1 3
2 4

21

1 3
2 4
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n.g.

n.g.
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Example 6-10
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Summary:

R . . t F C

. P
Comments:

R . C k N F t

P P .

R V

. P

N .

R
Determine the design strength of the web to resist the

flange forces in compression: P
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The slight discrepancy between the calculated value (68.8 kips) and

the value determined by linear interp lati n (69.3 kips) results because

the equati ns used t generate the tabulated values are n t linear.
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At the t p flange f rce, f r l cal flange bending, fr m

Equati n 2.2-8,
The W14 53 is inadequate t resist the l cal f rces that

are induced with ut c lumn stiffening. F r the selecti n0 9 6 25
f a c lumn that is adequate with ut stiffening, refer t

0.9 6.25(0.660 in.) (50 ksi) 0.5 Example 6-10.

61 3 kips 172 kips

and f r l cal web yielding, fr m Equati n 2.2-10,
The f reg ing s luti n can be determined m re expedi-

1 0 [ (5 ) ] ently using the design aids in Appendices A, B, and C.

The design panel-z ne web shear strength is determined
1.0 [0.5(5)(1 / in.)

fr m Table A-1 where, f r a W14 53 with / 0 4,

0.570 in.](50 ksi)(0.370 in.)
139 kips 172 kips

77 0 kips 172 kips
The design strength f the flange and web t resist the

flange f rce in tensi n is determined fr m Tables B-1 andTheref re, the flange and web f the W14 53 are inad-
C-1 where, f r a W14 53, with 0 570 in. and read-equate t resist the tensile flange f rce with ut reinf rce-
ing fr m the c lumn,ment at b th the t p and b tt m flanges.

123 kips at the b tt m flange (Table B-1)

172 kips
F r a c mpressive flange f rce, the limit states f l cal

web yielding, web crippling, and c mpressi n buckling 61.3 kips at the t p flange (Table C-1)
f the web must be checked. In this case, the c mpressi n

172 kipsbuckling limit state d es n t apply because there is a m -

ment c nnecti n t ne flange nly. At the b tt m flange by interp lati n between the values that are tabulated f r
f rce, as determined previ usly, f r l cal web yielding, / in. and / in. The design strength f the web

t resist the flange f rce in c mpressi n is als determined144 kips 172 kips
fr m Tables B-1 and C-1 where, f r a W14 53, with

and f r web crippling, 0 570 in. and reading fr m the C c lumn,

138 kips 172 kips
138 kips at the b tt m flange (Table B-1)

At the t p flange f rce, f r l cal web yielding, as deter-
172 kips

mined previ usly,

69.3 kips at the t p flange (Table C-1)77 0 kips 172 kips

172 kipsand f r web crippling, fr m Equati n 2.2-12,

by interp lati n between the values that are tabulated f r3 3(0.570 in.)
0.123 / in. and / in.13.92 in.

0 75 135 1

F r the framing arrangement given in Example 6-9, rese-0.75 135(0.5)(0.370 in.)
lect the c lumn size t eliminate the need f r stiffening:

0.370 in. (50 ksi)(0.660 in.) A) entirely.1 (0.123)
0.660 in. 0.370 in. B) except the transverse stiffeners at the t p flange

f rce (near the c lumn end).

68 8 kips 172 kips

Theref re, the web f the W14 53 is inadequate t re-

sist the c mpressive flange f rce with ut reinf rcement at

b th the t p and b tt m flanges.
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W14x159, Fy = 50 ksi

Column stiffening is
not required

W18x50, Fy = 50 ksi
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Example 6-11

T o.k.

C o.k.

Use / -in. fillet welds.
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Solution A: Summary A:

Try a W14 159 with F 50 ksi: F

P F A

P P .
Summary B:

R V
F

N .

R P

P

N N

N .

Given:R P

P
F

F
N N F

Solution B:

Solution A:

R R
w

. . F l clip

.

Figure 6-11 Framing arrangement for Example
6-10 (Solution A).
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As illustrated in Figure 6-11 W14 159 c lumn ( 50

ksi) can be used with ut stiffening. This c lumn-weight
(50 ksi)(46.7 in. ) 2,340 kips increase f 106 lb/ft ( 159 53) is within the range

identified as ec n mical in Chapter 3 f r the eliminati n f300 kips
0.128 tw pairs f partial-depth transverse stiffeners and a web

2,340 kips
d ubler plate.

Fr m Table A-1, with / 0 4,

301 kips 172 kips
A W14 74 c lumn ( 50 ksi) can be used with ut

At the b tt m flange f rce (away fr m the c lumn end), stiffening, except the transverse stiffeners at the t p flange
fr m Table B-1, with 0 570 in., f rce (near the c lumn end). This c lumn-weight increase

f 21 lb/ft ( 74 53) is well within the range identified
371 kips( ) 172 kips

as ec n mical in Chapter 3 f r the eliminati n f ne pair

f partial-depth transverse stiffeners and a web d ubler371 kips( ) 172 kips

plate.
by interp lati n between the values that are tabulated f r

/ in. and / in. At the t p flange f rce (near

the c lumn end), fr m Table C-1, with 0 570 in.,

194 kips( ) 172 kips

F r a pair f / -in.-thick full-depth transverse stiffeners195 kips( ) 172 kips
( 36 ksi) that transmit an unbalanced f rce f 82 kips

by interp lati n between the values that are tabulated f r t a 0.440-in.-thick c lumn web ( 50 ksi) with a sin-
/ in. and / in. gle / -in.-thick web d ubler plate ( 36 ksi), pr p r-

ti n the welds and check shear in the c lumn web and

web d ubler plate. The transverse stiffeners are 1’-0 / -

in. l ng and have tw / -in. / -in. c rner clips each.Fr m Example 6-2, a W14 74 can be used with ut a web
They are used with a W14 90 c lumn. Use a j int detaild ubler plate and with ut transverse stiffeners at the b t-
as illustrated in:t m flange f rce. At the t p flange f rce (near the c lumn

end), either a pair f partial-depth transverse stiffeners can A) Figure 4-11a.
be pr vided r a detail such as that illustrated in Figure B) Figure 4-11b.
6-12 can be used. C) Figure 4-11c.

D) Figure 4-11d.

The transverse stiffeners are t be c nnected t the c l-

umn panel z ne with a detail that c mbines three fillet

welds and ne CJP gr ve weld as illustrated in Figure

4-11a. Fr m Equati n 4.3-10, the fillet weld size required

f r strength is

( ) ( )

0 75 0 6 ( 2 ) 2 2

82 kips

0.75 0.6(70 ksi)(12.6 in. 2 / in.) 2 2

0 0829 in.

Fr m LRFD Specificati n Table J2.4, the minimum weld

size f r the / -in.-thick transverse stiffener, / -in-thick

web d ubler plate, and 0.440-in.-thick c lumn web is

/ in.
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W14x74, Fy = 50 ksi

W18x50, Fy = 50 ksi

Column stiffening is
not required

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

R . . F w l clip

R . . F d t

R . . F w l clip

Figure 6-12 Framing arrangement for Example 6-10
(Solution B).
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The / -in. CJP gr ve weld must transmit ne-quarter weld) assigned t the web d ubler plate. F r the c lumn

f the 82-kip unbalanced f rce in the transverse stiffen- web, the design shear strength is

ers (20.5 kips). Fr m LRFD Specificati n Table J2.5, the
0 9 0 6

shear strength is the lesser f that n the effective area in

the transverse stiffener base metal and that in the weld it- 0.9 0.6(50 ksi)(14.02 in.)(0.440 in.)
self. F r the transverse stiffener base metal,

167 kips 61.5 kips
0 9 0 6 ( 2 )

F r the web d ubler plate, the design shear strength is

0.9 0.6(36 ksi)( / in.)(12.6 in. 2 / in.)
0 9 0 6

80.9 kips 20.5 kips
0.9 0.6(36 ksi)(14.02 in.)( / in.)

F r the weld metal,
102 kips 20.5 kips

0 8 0 6 ( 2 ) Theref re, the c lumn web and web d ubler plate are f

adequate thickness t pr vide f r pr per f rce transfer
0.8 0.6(70 ksi)( / in.)(12.6 in. 2 / in.)

f the unbalance f rce in the transverse stiffeners t the

panel-z ne. If either the c lumn web r the web d ubler140 kips 20.5 kips
plate thickness were inadequate in the ab ve calculati ns,

The c lumn web and web d ubler plate thicknesses shear transfer between these elements n the effective area
must als be checked f r shear strength t transmit the f the CJP gr ve weld r t area can be utilized as a l ad
unbalanced f rce in the transverse stiffeners t the panel- path. N te, h wever, that if f rce is t be transferred fr m
z ne. F r this detail, three-quarters f the unbalanced the c lumn web t the web d ubler plate in this manner,
f rce (61.5 kips, the shear transmitted by the fillet welds) the maximum f rce transfer may be limited by the design
can be assigned t the c lumn web with the remaining ne- shear strength n the effective area at the juncture between
quarter (20.5 kips, the shear transmitted by the CJP gr ve the CJP gr ve weld and the web d ubler plate.
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Solution B:
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Solution C:

R R
w

. . F l clip
Solution D:
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As in S luti n A, the shear strength f the effective area at the r t f

the CJP gr ve weld can be used f r f rce transfer t the web d ubler

plate, if necessary.
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Table J2.4 ( / -in.). F r the c lumn web, the design shear

strength is
The s luti n f r this example and the j int detail illus-

trated in Figure 4-11b is identical t S luti n A. 0 9 0 6

0.9 0.6(50 ksi)(14.02 in.)(0.440 in.)

167 kips 82 kipsThe transverse stiffeners are t be c nnected t the c lumn

panel z ne with a detail that c mbines three fillet welds
Theref re, the c lumn web is adequate t transfer the en-

and ne CJP gr ve weld as illustrated in Figure 4-11c.
tire unbalanced l ad t the panel z ne with ut additi nal

F r the fillet welds n the side f the web with ut a web
strength fr m the web d ubler plate. The fillet weld be-

d ubler plate, fr m Equati n 4.3-10, the fillet weld size
tween the web d ubler plate and the transverse stiffener is

required f r strength is
selected as minimum size per LRFD Specificati n Secti n

J2.4.( ) ( )

0 75 0 6 ( 2 ) 2 2

82 kips
The transverse stiffeners are t be c nnected t the c lumn

0.75 0.6(70 ksi)(12.6 in. 2 / in.) 2 2 panel z ne with a detail that c mbines three fillet welds

t the c lumn web and ne fillet weld t the web d ubler
0 0829 in.

plate as illustrated in Figure 4-11d. Fr m Equati n 4.3-10,

the fillet weld size required f r strength isFr m LRFD Specificati n Table J2.4, the minimum weld

size f r the / -in.-thick transverse stiffener, / -in-thick
( ) ( )

web d ubler plate, and 0.440-in.-thick c lumn web is /
0 75 0 6 ( 2 ) 2 2in.

The / -in. CJP gr ve weld must transmit ne-half f
82 kips

the 82-kip unbalanced f rce in the transverse stiffeners
0.75 0.6(70 ksi)(12.6 in. 2 / in.) 2 2(41 kips). Fr m LRFD Specificati n Table J2.5, the shear

strength is the lesser f that n the effective area in the
0 0829 in.transverse stiffener base metal and that in the weld itself.

F r the transverse stiffener base metal, Fr m LRFD Specificati n Table J2.4, the minimum weld

size f r the / -in.-thick transverse stiffener, / -in-thick0 9 0 6 ( 2 )
web d ubler plate, and 0.440-in.-thick c lumn web is /

0.9 0.6(36 ksi)( / in.)(12.6 in. 2 / in.) in.

108 kips 41 kips
The c lumn web and web d ubler plate thicknesses must

als be checked f r shear strength t transmit the unbal-F r the weld metal,
anced f rce in the transverse stiffeners t the panel-z ne.

0 8 0 6 ( 2 ) F r this detail, three-quarters f the unbalanced f rce (61.5

kips, the shear transmitted by the fillet welds) can be as-0.8 0.6(70 ksi)( / in.)(12.6 in. 2 / in.)
signed t the c lumn web with the remaining ne-quarter

186 kips 41 kips (20.5 kips, the shear transmitted by the CJP gr ve weld)

assigned t the web d ubler plate. F r the c lumn web, the
F r this detail, either the entire unbalanced f rce can be

design shear strength is
transmitted t the c lumn web (thr ugh the tw fillet

welds n the side f the c lumn web with ut a web d u- 0 9 0 6
bler plate and the CJP gr ve weld) r the fillet weld be-

0.9 0.6(50 ksi)(14.02 in.)(0.440 in.)tween the web d ubler plate and transverse stiffener can

be sized t transmit a p rti n f this f rce t the web d u- 167 kips 61.5 kips
bler plate. In the f rmer case, the fillet weld between the

F r the web d ubler plate, the design shear strength isweb d ubler plate and the transverse stiffener is selected

as a minimum-size fillet weld per LRFD Specificati n
0 9 0 6

0.9 0.6(36 ksi)(14.02 in.)( / in.)

102 kips 20.5 kips
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