A W21 X 55 with F, = 50 ksi is used for the beam and loads of Fig. 10.4. Check its ad-

equacy in shear, A oy o
— ™ /{’
: / = EXo /0
@ % 5”27 CL&A f 3 2 wp = 2 kMt (includes beam wt) JO— 2
wy = 4 k/ft
FIGURE 10.4 ”g/ %7
& 20 ft -
{‘L/\“’(/"-ﬁ“— DOWe rneed Zy for Wy x =z

(B Table 3-2 soyecczgj

NZ/ X355 ';J-SZ'L
i) _T."_ﬁ =X = select W o X S¢
It = @ Cked/( ¢ V) I Vn
4 ==
Tl
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Table 1-1 (continued)
W-Shapes
Properties
Wz x 55 W24-W21
Compact Torsional

Nom-  Section Axis X-X Axis ¥-Y i Properties
inal | Criteria | e | -
L : . [ s | r Fd J | Ga
bift| 24 | b | Int | ind |in | n? | int |in? |in | n? | in | in in* in®
93| 453(32.3 | 2070 | 192 | 8.70| 221 929 | 221 (184 | 347 | 224{207 | 603 | 9940
83| 500[{36.4 | 1830 | 171 | B67| 1% B4 | 195 |183| 305 | 221|206 | 434 BEAC

73| 5601412 | 1600 | 151 | B.64| 172 706 | 17.0 | 1.81 | 266 | 219|205 X . 7410
68| 6.04[436 | 1480 | 140 | B.6O| 160 647 | 157 |1.80| 244 | 217|204 245 6760
62| 6700469 | 1330 | 127 | B54| 144 575 | 140 |1.77| 21.7 | 215)20.4 183 5960
55: 7.87)50.0 | 1140 | 110 E_m@ 484 | 118 |1.73| 184 | 211|203 1.24 4980
487 947|536 | 959 | 93.0 | B.24)/107 387 | 952/166] 149 | 205202 | 0803 | 3950

<

Z< e /Zé/nc%
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Table 3-2 (continued)
F, = 50 ksi W-Shapes 2:)( |
Selection by Z,
5 [ Mor/S2] oMoy [Ma/S20] OoMr | BF/Ze o.if“’“t’“; ,
Shape " | kip-ft | kip-ft | kip-ft | kip-ft | kips | kips * | kips | kips
in? | ASD | LRFD | ASD | LRFD | ASD | LRFD | ft | ft | in' | ASD | LRFD
W21:55 126 _314 473 | 192 | 289 | 108 | 163 6.11 | 174 | 1140 | 156 234

ﬁvﬂx = 234 /(/’/OS -/sé

c

=

<

£
S A ———-



CH 15 ﬁ(jc /0 CH# 15 oo
R) /Oed/// Cﬂx//d V) CHAPTER G

DESIGN OF MEMBERS FOR SHEAR

Thi= chapter addresces swebs of singly o doubly syrmometnic members subject 1o shear o the
plane of the web, single ang les amd AASS sections . and shear in the weak direction of singly
or doubly symmetric shimpees

The chapter is organixzed as fol ows:

=1 Gesseral Proswvisiorms

% e BdAmmmibers: whath LInecpiifimeaned or SepfiTermsel VWi
. B Tension Fiehd Acction
G Single Angles
a5, Rectangular HSS and Box-Shapesd Members
. Found HSS
37 Wieak Axis Shear im Dooably Svyvmmiciric and Smely Symmectirsce Shapes
Gl Beams and Ginders wiath Webh Openings

User Mote: For cases ol incloded in thix chapter, the following sections apply:-

o HI3 3 Uinsy rmrmseiric s Eons
L - Shear strength of connecting clements
« T1d8 &S W= Ir'hﬂ'npf e el e Tt i

Prepared by Eng.Maged Kamel.
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:1. GEMNMERAL PROVISIONS

Two methods of calculating shear strength are presented below. The method pre-
senled i Section G2 does ot utilize the post buckling strength of the member

(fevesran fiokd achion). The method presenlesd in Seotion GF ulilises 2nsion eld
action.

The desten shear strength_ &V, and the allowable shear strength, VYV, /L), shall be

determuned as follows:
For all provisions in this chapter except Section G2 1{a)

. = 090 (LEFI) £, = 1 .67 (ASD)
(2. MEMBERS WITH UNSTIFFENED OR 5TIFFENED WEBS

L. Shear Strength

This section applies o webs of singly or doobly symmetric members and channels
subject o shear in the plane of the web

The nominal shear strength, Vo, of unstiffensd or stiffened webs according to the

lirmer starexs of shear vieldine and shear buckling | 1=

V, -

V. =06F.A,.C, (G2-1)

Prepared by Eng.Maged Kamel.
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I-SHAPED MEMBERS AND CHANNELS
1. Shear Strength of Webs without Tension Field Action

The nominal shear strength, V., isc
Ve = 0.6FA,..C,. (G2-1)

where
F, = specified minimum vield siress of the type of steel being usaed, ksi (MPa)
A, = arca of web, the overall depth times the web thickness, dr,... in.” (mmnm©™)

C S ifeocemions fow Strssctwened Seeel Builalivags,. Jaby 7, D01 6
\// ; 6}//74 AsaERscCAas INsTrTuTE OF STl CONSTRUCTION
Sect. G2 I-SFHIAFED MEMBERS AND CHANNELS 16.1-712

() For webs of rolled I-shaped members with AyJr,, = 224 JEJF,
O, = 100 (LRFD) £2, = 1.50 (ASD)

and
Cys = 1.0 (G2-2)
where
E = modulus of clasticity of stccl = 29 000 ksi (200 OO0 MPa)
1 = clear distance between flanges less the fillet it each flange. in. (mm)
. = thhackness of web, in. (mam)

User Note: All curtent ASTM A6 W. S andd HP shapes except Wa44:x<x230,
WAO<149, W36:<135, W33x<118, W30:<x90, W24:<x55, W16<26 and W12<14
meet the criternia stated in Section G2 1(a) for £, = S0 Kksi (345 MPa).



sfecs 20/6 Ay. s 34

(b)) For all other I-shaped members and channels
(1) The web shear strength coefficient., ;. is determiained as follows:

(G) When h/z,,. . =1 10 Jk E / F,

h .1 = 1.0 (G2-3)

/L where

/J / / 0 %\/ E— /2 = for built-up welded sections. the clear distance between flanges,
\ . (Imarra)

. = for built-up bolted sections. the distance between fastener lines,

e

,4‘ B

. in. (Imxrrm)
/i/i) When i /7. > 110 Jk_ E 7 F,

., — 11Ok E/F, (G=2-4)

Fa S r,

{2)» The web plate shear buckling coefficient. &, is determined as follows:

(1) For webs without transverse staffeners

_,} k,.— S_ 34

{i1) For webs with transverse stiffeners

R RN S (G=2-5)
(7 72)"
= S_. 3t when a/ 71 > 3.0
where

a — clear distance between transverse stiffeners. inn. (rmam)

User Note: For all ASTN A6 W. S. M and HFP shapes except M12_.5<12_4
MIZ2S<11.6. M12<11.8. M12<10.8. M12<10. M10=<8 and M10<7.5. when
F, = S0 ksi (345 MPa), C,; = 1.0.

Prepared by Eng.Maged Kamel.



b =
kide=] =
k[det] =

k1=

T-=
gage =
wt lft. =
BFZ"F]

F'tw =
Ix =
on =
rs =
o=

Iy =

oy =

Wd40x143

4355
382
0.63
1.5
0,53
Z.01
2125
1.5
a4
[R=
143
T.11
S
3500
=13
15
=3G
223
35,0
229
B2 2
2,849

3

e |

in"z2
in.
in.
in.
in.
in.
in.
in.
in.
in.
plF.

£

in"
in.”~3
in.

L2

in"

£

in.”
in. =3
in.
in. =3
in.



- 382 [y=50 45 4;/‘: /-7 :
éW:. 0-6 2 ﬂ:
Ay 2t -043(38.2) . 24 “OZA" o
/7 k1 =
Py <Cy (08 7)1 Py
(/) hu't;.-.-“i]
[ (6:6) (50) (240 D@0 | 2
-\/7”/ - 7 (0:6)(s0) (24 07) (LN z
= 43 2\40 /( /67 s
W =

452 K

Wd40x143

4355
382
0.63
1.5
0,53
Z.01
2125
1.5
a4
[R=
143
T.11
S
3500
=13
15
=3G
223
35,0
229
B2 2
2,849

plF.

22222
o Lo o) Lo



W-Shapes
Selection by =

Table 3-2 (continued)

z M, T<2p O, (N8 7C2,| O,  BF/X2,; opBF P xi P Vouls2, | O M,
- kip-ft | kip-ft | kip-ft | kip-ft kips Kips - Kips Kips
in® ASD LRFD ASD LRFD ASD LRFD t t in*t ASD LRFD
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(b)) For all other I-shaped members and channels

%é 7/ = My 15

(1) The web shear strength coefficient., ;. is determiained as follows:

(G) When h/z,,. =1 10 Jk E / F, — C\/
C.1 = 1.0 Crme )S / (G2-3)
“rhere W
Ff: = for built-up welded sections. the clear dist ce between flanges,

in. (Imarea)
_ = for built-up bolted sections. the distance
in. (Imarm)

L tween fastener lines,

f

(ii When AL /fr,., = l-lOJk._Elf}

100 Jk E I I,
Fa S r,

{2)» The web plate shear buckling coefficient. &, is determined as follows:

P (G2-4)

(1) For webs without transverse staffeners
= S5-314
{i1) For webs with transverse stiffeners

R RN S (G=2-5)
(7 72)" %
= S.34 when a// > 3.0 C]A{C’

where
a = clear distance between transverse stiffeners. in. (rmm) M/ /

User Note: For all ASTN A6 W. S. M and HFP shapes except M12_.5<12_4
MIZ2S<11.6. M12<11.8. M12<10.8. M12<10. M10=<8 and M10<7.5. when
F, = S0 ksi (345 MPa), C,; = 1.0.

Prepared by Eng.Maged Kamel.
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User Note: For all ASTM A6 W, S. M and HP shapes except M12.5x<12.4,
M12.5x11.6 M12<11.8 M12<10.8. M12<10, M10x8 and M10x7.5, when

Fy = 50 ksi (345 MPa), C,; = 1.0,

=

i

1

I

I

I

I

I

I

I

ty & a j = 7 ! Y - . " :

= —% Table 1-2 bv\/ ¢ g )d /? g N :

ol % x |7 M-Shapes Cv = 0I05< |

S W Dimensions Ay :53% L :

‘z'. ‘. — I

web Flange Distance H() /(V c _ / )]s f

Area.| DePIN | rnickness, | t. | Width, | Thickness, Workable =1 =" '34(250‘”) ¢

Shape & 5 e % k | K T Ssos /f-j =5 :

M12.5x12.45" 3..';; 12.5."12111 0.15:‘ Vs '/.:; 3.75h3=/4 0.228'“. a 0::: :: 1:“1;. u-: - (} 22 f

i *x11.6%%|3.40 (125 [12¥2|0.155 |Ye | V16| 350 | 3V2 0211 | % | ¥ | ¥ |1V¥%| - | ) :
Compact Torsional

o Section Axis X-X Axis Y-Y : Properties 4 >H 4 & :

oal | Criteria n (M| 4 I :

MM IZFIEAE ANAE Sh | | G / :

/At 2t | b | int [ind 0 | in? | 0t ind | in | in? | in. | in. in' | in? C’v, # [ 204

124 | 8.22/748(89.3 (142 [496/165 (201 [1.07 | 0.744| 168 | 09331123 |0.000283|0.0493 |76.0 :

116 | 820[748(803 |128 |486[150 |151 |0.864] 0667|1.37 |0.852{123 |0.000263]00414 [571 /) = (/ 2. $>(0 I70): L9574

l

B Gy o o e QG o e v A v G e g G S o v o N o Y G -



S > .
) - %)(50) (/Z-S)COJIS) 0-918
E; // SﬂQQowB \f_;i__., i = g7.9e Kips
So

t Y Eoe
FIGURE 6-7c Shear strength wvariation in a flexural member

______________________________________________________________ 1
i 29 gp0 LS. [y =S 45 Specs # 7o l¢ i
6/-7:/5(') K Wn /%2 S)(/Z s p SBL, :

L Vo= 2 g
Foin 7 () 58:12€ LI )h :
224/E Py P Fa =7 PO i
=24 Zi{oﬂ’ v ‘i - |
7Y% l

- 53.94 =84 5 Oy - 1 5340800 |
| e §

nl_ 9 79.8 06 :

[o; 5 | - 0.8/8 |

%/‘/ﬁ@? N e A Cvy, |

& ottt ‘ 818
l
!
l
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i
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