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Steel Beam Design

A American Institute of Steel Construction
I Manual of Steel Construction
i ASD & LRFD
I combined in 2005
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Steel Materials

A smelt iron ore

A add alloying elements
A heat treatments
Airon, carbon

A36 steel, JOM 1998
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Steel Materials

A cast into billets

A hot rolled

A cold formed

A residual stress

A corrosion-resistant

Hot Rolled

Aweat her i n ¢ 4el s
A stainless ‘ —Cold Formed
.E ,
AISC SR e S L
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Steel Materials

A steel grades

I ASTM A36 1 carbon
Aplates, angles
AF, =36 ksi & F, =58 ksi
I ASTM A572 1 high strength low-alloy
Asome beams
AF,=60ksi & F,=75Kksi
I ASTM A992 1 for building framing

Amost beams - ASTM A913

AFy =50 ksi & F, =65 ksi A some columns
A Grade 65 and 70
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Ultimate strength

Steel Properties

A high strength to weight ratio <
A elastic limit i yield (F,) e
A inelastic i plastic “
A ultimate strength (F,)
A ductile

A strength sensitive
to temperature

A can corrode
A fatigue

Ultimate strength

0.04 0.08 0.12 0.16 0.20 0.24

strain hardening

- d ’
Winnepeg DOT
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Structural Steel

A standard rolled shapes (W, C, L, T)
A open web joists

A plate girders
A decking
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Steel Construction

A welding
A bolts

flanges
connection cennected
at web only (bolted web
{(flanges not connection
connected) _ to facilitate
' erection only}

SHEAR CONNECTION MOMENT CONNECTION

http://courses.civil.ualberta.ca

Steel Beams 8 Architectural Structures F2018abn
Lecture 18 ARCH 331



Steel Construction

A fire proofing
I cementicious spray
I encasement in gypsum

I Intumescent T expands
with heat

I sprinkler system

Steel Beams 9 Architectural Structures F2018abn
Lecture 18 ARCH 331



Unified Steel Design

A ASD Ra¢Rn/

I bending (braced) W=1.67
i bending (unbraced) W= 1.67

I shear W=1.5or 1.67
I shear (bolts & welds) W= 2.00
I shear (welds) W= 2.00

* flanges In compression can buckle
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Soksi [ " Table 3-10 (continued)
A braced vs. L ] o W Shapes

Available Moment vs. Unbraced Length
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Unbraced Length (0.5-ft increments)

Available Moment, M, /<2 (1 kip-ft increments) oM, (1.5 kip-ft increments)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION, INC.
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LRFD

A loads on structures are
I not constant ‘
I can be more influential on failure
I happen more or less often
i UNCERTAINTY

Ru :gDRD +gLRL ¢fRn

f - resistance factor
g- load factor for (D)ead & (L)ive load
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LRFD Steel Beam Design

A limit state is yielding all across section
A outside elastic range
A load factors & resistance factors

g, = 0.001724
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ASCE-7

LRFD Load Combinations (2010)

A 1.4D

A1.2D + 1.6L 1+ 0.5(L or S or R)
A1.2D + 1.6(L, or S or R) + (L or 0.5W)
A1.2D + 1.0W + L+ 0.5(L, or S or R)
A1.2D + 1.0E+ L+ 0.2S

A0.9D + 1.0W

A0.9D + 1.0E

AF has same factor as D in 1-5 and 7
AH adds with 1.6 and resists with 0.9 (permanent)
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Beam Design Criteria (revisited)

A strength design
I bending stresses predominate
I shear stresses occur

A serviceability
i limit deflection
| stability
A superpositioning
| use of beam charts
| elastic range only!
infaddo moment di

inaddo defl ectio
(not maximums)
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Steel Beams

A lateral stability - bracing
Alocal buckling i stiffen, or bigger I,

Compression
flange forms—_ -~

Compression flange
has vertical
displacement alternating
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Lacal buckling of compression flange.
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Local Buckling

A Steel I beams ::Iclr".ge buckling failure
A flange

I buckle In
direction of
smaller radius
of gyration

Aweb
iAcrippl
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Local Buckling

A web
A flange
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