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Advanced Design of Steel Structures
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Chapter 5:
Shear Strength of Plate Girders
- /




020 LB 59 i (o ) Senglito (51 4ol T g (5 k) (Slao iy Juad

Plate Girders

v A plate girder is a beam built up from plate elements to
achieve a more efficient arrangement of material than is
possible with rolled beams.

v" Plate girders are economical where spans are long enough
to permit saving in cost by proportioning for the particular
requirements.

v’ Plate girders may be of riveted, bolted or welded
construction.
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A plate girder cross section can take several forms. The usual
configuration is a single web with two equal flanges, with all
parts connected by welding.

The box section, which has two webs as well as two flanges, is

a torsionally superior shape and can be used when large
unbraced lengths are necessary.

Hybrid girders, in which the steel in the flanges is of a higher
strength than that in the web or webs, are sometimes used
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It should be evident that the welded plate
girder is far superior to the riveted or
bolted girder in terms of simplicity and
efficiency.

We consider only I-shaped welded plate
girders in this section
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In general, plate girders have the following advantages, particularly compared with
trusses:

1. The price for fabrication is lower than for trusses, but it is higher than for
rolled beam sections.

2. Erection is cheaper and faster than for trusses.
3. Built-up girders require smaller vertical clearances than trusses.

4. The built-up girder has fewer critical points for stresses than do trusses.

13
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In general, plate girders have the following advantages, particularly compared with
trusses:

5. A bad connection IS not as serious as in a truss, where such a situation could
spell disaster.

6. There is less danger of injury to built-up girders in an accident, compared
with trusses. Should a truck run into a bridge plate girder, it would probably just
bend it a little, but a similar accident with a bridge truss member could cause a
broken member and, perhaps, failure.

7. A built-up girder is more easily painted than a truss

14
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BUILT-UP GIRDER PROPORTIONS

Depth

The depths of built-up girders vary from about 1/6 to 1/15 of
their spans, with average values of 1/10 to 1/12, depending on
the particular conditions of the job.

One condition that may limit the proportions of the girder is
the largest size that can be fabricated in the shop and shipped
to the job. There may be a transportation problem such as
clearance requirements that limit maximum depths to 10 or 12
ft along the shipping route.

15



@ LB 59 i (o ) Senglito (51 4ol T g (5 k) (Slao iy Juad

s ylxo ols] 3 b oii SVl V

(Siadly (had ) paledd (gda il JA v/
v Compression Flange Yielding (CFY)

v Tension Flange Yielding (TFY)
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of Chapter F Sections

Selection Table for the Application

Section in Cross Flange Web Limit
Chapter F Section Slenderness | Slenderness States
F2 :] C C Y, LTB
[ T e NC, S C LTB, FLB
CFY, LTB,
F4 -1 | C,NC, S C, NC FLB. TFY
h |
S T e C,NC, S S

CFY, LTB,
FLB, TFY
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(2) The web plate shear buckling coefficient, k,, is determined as follows:
(i) For webs without transverse stiffeners
k,=35.34
(i1) For webs with transverse stiffeners

5
(aln)
=5.34 when a/h > 3.0 C————» AISC360-10>>>>5

k,= 5+

(G2-5)

where

27 . . :
a = clear distance between transverse stiffeners, in. (mm)



Og{) LB 59 i (o ) Senglito (51 4ol T g (5 k) (Slao iy Juad

o o o - o so oo / o0 o
Wp Pl edi @B,9,0 0l (wpy pild ST (Jls

o Ter _ 7 Ek,
A _
Ty n12)(1 — @) (h/1)?

u =031, = 06F,

T, w2k, b 151k,

¥ {].EF},I]_E{:I — D.3E)(E—':l2 {E_}?Fy
W "

As in all stability situations, residual stresses and imperfections cause inelastic buckling as
critical stresses approach yield stress.
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(b) For all other I-shaped members and channels

(1) The web shear strength coefficient, C,, is determined as follows:

(i) When h/t, <1.10{k,E/F,

C,1=1.0 (G2-3)
where
h = for built-up welded sections, the clear distance between flanges,
in. (mm)
= for built-up bolted sections, the distance between fastener lines,
in. (mm)

(i) When h/t,, >1.10/k,E / F,

1.10/k, E | F,
Cpp = N2 (G2-4)
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The nominal shear strength, V,,, is determined as follows:

(a) When £/, <1.10,/k,E/F,

Vo= 0.6F,A,

(b) When A /t,, > 1.10/k,E/F,

(1) [When 24,/ (Age+ Ag) 2.5, hibg < 6.0 and hi/bs < 6.0

|-Cy»
151+ (a/h)’

Vo= 0.6 A, |Ga+

(2) Otherwise
I-Cy

1.15[afh+\/1+(afh)2]

V, = 0.6F,A, |Ca+
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The web shear buckling coefficient, Cy», is determined as follows:

(i) When h/t, <1.10/k,E/F,

Cp=10 (G2-9)

(i) When 1.10\JkE/Fy <h/ty <1.37(kEF

1.10/k,E | F,
- M (G2-10)

C.h =
"2 nit,
(iii) When h/t, > 137 Jk,E/F,
| 51k E ,
o= — (G2-11)
(."’If.fuj F_"I}.‘

. . ) 2

Afe= area of compression flange, in.” (mm”?)
. N 3 ¥
Ag = area of tension flange, in.” (mm?)

bfe = width of compression flange, in. (mm)
by = width of tension flange, in. (mm)
52 ky 1s as defined in Section G2.1
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