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Metal Handbook of the American Society for Metals (ASM 1964) defines:

"ductility" as "the ability of a material to deform plastically without fracture." "Brittleness,"
on the other hand, is the "quality of a material that leads to crack propagation without plastic

deformations "
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* Specifications for Structural Steel Buildings; AISC 360-

* Seismic Provisions for Structural Steel Buildings; AIS
341-xx

Minimum Design Loads for Buildings and Other Structures;
SEI/ASCE 7-xx
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B3. DESIGN BASIS

Designs shall be made according(to the provisions for Load and Resistance Factor Design
(LRFD) or to the provisions.for Allowable Strength Design (ASD).

B3.3. Design for Strength Using Load and Resistance Factor Design (LRFD)

Design according to the provisions for Load and ResistanceFactor Design (LRFD) satisfies
the requirements of ‘this Specification when the design strength of each structural
component equals or exceeds the required strength determined on the basis of the LRFD
load combinations. Allsprovisions of this Specification, except for thosefin Section B3.4,

shall apply. R, <¢R,
B3.4. Design for'Strength Using Allowable Strength Design (ASD)
Design according to the provisions for Allowable Strength Design (ASD) satisfies the

requirements of this Specification when the allowable strength of eachfstructural component
equals or ‘exceeds the required strength determined on the basis; of the ASD load

combinations, R
R <™
a — /O
19 This publication or any part thereof must not be repfoduced in any form without the written permission
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B3.1. Required Strength

The required strength of structural members and connections shall be determined by
structural analysis for the appropriate load/combinations as stipulated in Section B2.

Design by elastic, inelastic or plastic analysisys permitted. .l pgu yo elowi)l Jolos syg-wu
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AISC360-05:
C1. STABILITY DESIGN REQUIREMEN

&

as a whole and for each of its elements. Any
-order effects (including P-A and P-6 effects),
ometric_imperfections, and member _stiffness
e stability of the structure and its elements is

Stability shall be provided for th
method that considers the influenc
flexural, shear and axial defi
reduction due to residual s

permitted.
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AISC Seismit_: Provisions:_ )
A3.2 Material Properties for Determina
and Connections

e )W‘ 9490 “3&0 le')"

of Required Strength of Members

Expected Yie th = R/ F,
Expected = RF,
ecified yield strength
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R, and R, Values for Different Member T

Application R, R,
Hot-Rolled Shapes and Bars
ASTM A36 ~ 1.5 1.2
ASTM A572 Gr 1.1 1.1

ASTM A992; A5 50 or Gr 55;

ASTM A9 0 or 65; ASTM A588;

A1011 H 1.1 1.1
ASTM AS@ 1.2 .
2 55 1.1

Hollow Structural ns (HSS):
Gr B or Gr C; ASTM A501 1.4

Pipe: R4
,ﬁ"m&’: 16 )12
Plates: sl
T A36

STM A572 Gr50; ASTM A588
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SMF (Special Moment Resisting Frames, R=8

IMF (Intermediate Moment Re: ’es) R=45

OMF (Ordinary Moment Resistin, R=3.5

EBF (Eccentrically Braced R=8or7

SCBF (Special Concentrically B ames): R=6

(Ordinary Concentrically B Frames): R=3.25
R=8or7
R=7
n Categories A, Bor C R=3 ]
rovisions not needed) -
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1612.2 Load Combinati ing Strength Design or Load and Resistan
Factor Design.

1612.2.1 Basic load combi alﬁ(%1 ere Load and Resistance Factor Design (Strength
n

is used, structures and all i ereof shall resist the most critical effects from the foll

combinations of factored loa
~q 1.4D (12-1) O
1. 1

6L +0.5 (L, or S) (12-2)

1.2 .6 (L, or S) + (fiL or 0.87) (1'~.
13W+ AL+ 0.5 (L, or S) (1

. 12DH10E+(fiL +£S) (1

‘;\' 0.9D + {1.0Eor 1377) w) A

This publication or any part thereof must not be re| orm without the written permission
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1612.3 Load Combinations Using
1612.3.1 Basic load combinations. Where $

stress design (working stress design) is used,
structures and all portions thereof s ost critical effects resulting from the following

combinations of loads:

(12-7)
(12-8)
(12-9)
(12-10)
E ;
1_4)_ (12-11)
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AISC Seismic_Provisior_ls_: )
A.3.1 Material Specifications

For members in which inelastic behavior is expected:

Specified minimum F < 345 MPa

Exceptions:
Columns for which only expected yielding is at the base;
Members infOMFEs‘and OCBFs (permitted to use up to £, = 380'MPa)

v This publication or any part thereof must not be repfoduced in any form without the written permission
foay B i 0 oV b Ablia cons di
L e e b e S5O b Sl 1 oY g9 ablio sy 4ib

AISC Seismic Provisions:
D1. Classification of Sections for Local Buckling

Local buckling of members can significantly affect both strength and ductility of the
member.

Members of the SLRS that are expected to experience significant inelastic action
(e.g. beams in SMF, braces in"SEBF, links in EBF, etc), must satisfy strict width-
thickness limits to assure adequate ductility can be developed prior to local
buckling.

Such members must be seismically compact.

For seismically compactsections, the width-thickness ratios of the elements of the
cross-section cannotexceed A, as specified in Table D1.1.

A This publication or any part thereof must not be reproduced in any form without the written permission
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