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Student Assessment Criteria

v"Homework 15%
v'Presentation (Research) 15%-25%
v'Final Project 20%-30%

v Exam 40%
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Chapter.1

Introduction to steel structures and design approaches
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manganese (Mn), silicon (S1),

aluminum (Al),  mckel (N1),
chromium (Cr), molybdenum (Mo),
copper (Cu), vanadium (V),
niobium (Nb), and titantum (T1)
boron (B).
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Chapter.2
Introduction to seismic design of steel structures
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What is Plastic Hinge?
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What is Plastic Hinge?

« BENDING STRESS AND THE PLASTIC MOMENT:

C = AF,

— . alh = - a
Plastic / = S — aI
neutral axis —> T =A,F,

AAA
s

———]

* The plastic moment capacity, which is the moment
required to form the plastic hinge, can easily be computed

from a consideration of the corresponding stress

distribution, =T

From equilibrium of forces: AFy = Ay
A, = 4,

¢
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BUCKLING IN CONCENTRICALLY BRACED FRAMES
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BUCKLING IN CONCENTRICALLY BRACED FRAMES
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BUCKLING IN CONCENTRICALLY BRACED FRAMES
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Fold line
Fold line

t = thickness of gusset plate

Fig. C-F2.19. Brace-to-gusset plate requirement for buckling out-of-plane bracing system.
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Examples of eccentrically braced frames (EBF)
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b a b b a
dl ¢ c |d d| C d
b a b b a

b = beam segment outside of link
(b) ¢ = diagonal brace
d = column

c c |d
b a b
d| C c |d d|l ¢C d
a = link
Py Wiy T
(a)




The inelastic response of a link is strongly influenced by the length of the
link as related to the ratio, Mp /Vp, of the link cross section

When the link length is selected not greater than 1.6Mp/Vp, shear yielding
will dominate the inelastic response
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The inelastic response of a link is strongly influenced by the length of the
link as related to the ratio, Mp /Vp, of the link cross section

If the link length is selected greater than 2.6Mp/Vp, flexural yielding will
dominate the inelastic response
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A
e - --(//{\\Y —-F-,-— e —
iy =y

S
] -
[ d

i a
1 |
| |
1 |
1 |
I |

L = bay width

h = story height

A, = plastic story drift

0, = plastic story drift angle, rad
=Aph

Yp = plastic link rotation angle, rad

Fig. C-F3.4. Link rotation angle.

Based on experimental evidence, the link rotation angle is limited to 0.08 rad
for shear yielding links (e < 1.6Mp/Vp) and 0.02 rad for flexural yielding
links (e > 2.6Mp/Vp). For links in the combined shear and flexural yielding
range (1.6Mp/Vp < e < 2.6Mp/Vp), the limit on link rotation angle is
determined according to link length by linear interpolation between 0.08 and
0.02 rad.
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R, Ratio of the expected yield stress to the specified minimum yield
SIEESS, By (I-6)
6.2. Material Properties for Determination of Required

Strength of Members and Connections

When required in these Provisions, the required strength of an element (a mem-
ber or a connection) shall be determined from the expected vield stress, R, F, .
of an adjoining member. where F| is the specified minimum yield stress of the
grade of steel to be used in the adjoining members and Ry is the ratio of the ex-
pected yield stress to the specified minimum yield stress. Fy, of that material.

The available strength of the element, OR, for LRFD and R,/ Q for ASD, shall
be equal to or greater than the required strength, where R, is the nominal strength
of the connection. The expected tensile strength, R,F,. and the expected vield stress,
RyF,. are permitted to be used in lieu of F, and F,. respectively. in determining
the nominal strength, R,, of rupture and yielding limit states within the same
member for which the required strength is determined.
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TABLE 1-6-1

R, and R;Values for Different Member Types

Application

R, R,

Hot-rolled structural shapes and bars:

* ASTM A36/A36M

« ASTM A572/572M Grade 42 (290)

o ASTM A572/572M Grade 50 (345) or 55 (380),

ASTM A588/A588M,
ASTM A992/A992M, A1011 HSLAS Grade 55 (380)

« ASTM A529 Grade 50 (345)
« ASTM A529 Grade 55 (380)

ASTM A913/A913M Grade 50 (345), 60 (415), or 65 (450),

1.5 1.2
1.3 1.1
1.1 1.1

1.2 1.2
1.1 1.2

Hollow structural sections (HSS):

* ASTM A500 (Grade B or C), ASTM A501

1.4 1.3

Pipe:
¢ ASTM A53/A53M

1.6 1.2

Plates:
« ASTM A36/A36M

* ASTM A572/A572M Grade 50 (345),
ASTM A588/A588M

1.3 1.2
1.1 1.2
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Seismic response modification coefficient
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Seismic response modification coefficient
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Seismic response modification coefficient I8, e g0
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Mean 149 27 387 536 54 143
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Plastic Hinging Jone

AFTER

Column Plastic Hinging Zone

—-QLrF‘:I

.|f

1" % 16 gage strap

hanger wire _\\

e 1L Wi T YEN IO
ar nk sinpeas

-

Text may be printed on either

ght gage plate or adhesive
material and shall be affixed

| to bath side of the beam within

the plastic hinging zone

WARNING SIGN

"It is PROHIEBITED to attach and to cause

penetration or damage to the plastic hinging Zzones
of stegl moment-frames. These PROHIBITED
conditions include bolts, holes, screws, shot pins,
welds and tack welds (permanent or temporary).
Failure to comply with these requirements may
cause the replacement of steel ™

DO NOT MOVE OR REMOVE THIS SIGN
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TABLE 1-8-1
Limiting Width-Thickness Ratios for
Compression Elements

of angles in continuous contact, and
braces [c], [g]

Limiting Width-
Width- : :
_ : Thickness Ratios
Description of Element Thickness
Ratio )“ps
(seismically compact)
Flexure in flanges of rolled or built-up
I-shaped sections [a], [c], [e], [g], [h] ol 030 {JE/F,
Uniform compression in flanges of
rolled or built-up I-shaped sections b/t 0.30 ,/E/F,
[b], [h]
@ | Uniform compression in flanges of
5 rolled or built-up I-shaped sections [d] ot 038 \JE/R
E Uniform compression in flanges of
ig | channels, outstanding legs of pairs
- 9 g8 ' b b 030 [E/E
[
c

112
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/ Elastic Buckling

/ Inelastic Buckling

/ Plastic Buckling
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