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Classification of the frame

¥
Assessment of imperfection

b 4
Choice of the method of analysis

b 4
Internal moments and forces ‘

L |
Global buckling check ‘

Y
Member checks

Figure 1 Procedure for analysis of frames
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NON-SWAY SWAY CLASSIFICATION
Braced Unbraced Braced Unbraced
5.2.5.2 and b.2.5.3
) First order
F:rst _orderl - elastic analysis with Methods of
sRshC Nyl indirect allowance for global
second order effects 5.2.6.2 analysis
Second order
elastic analysis
First order Fi_rs_t order _ ) )
plastic analysis ngid-) plastic analysis with
indirect allowance for second-
order effects in specrfic cases
5:.2.6:3
Second order
plastic analysis 5.2 1

Figure 2 Choice of the method of analysis with reference to

Eurocode 3
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4)Flush end plate
4 5 Flange cleats and web angles
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Figure 3 Experimental M-¢ relations
of connections.
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Fiqure 5 Pinned connection structure split into two sub-assemblies
B

Fiqure 6 Partlyv framed structure split into two sub-assemblies




Figure 8 Unbraced frame (but may be a non-sway
frame if it is sufficiently rigid
i.e. insensitive to horizontal loading).




Figure / Braced frame {but may be a sway
frame if bracing is very flexible).
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Figure 7 Initial sway rotation ¢to allow for frame
imperfections
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Figure 8 The equivalent horizontal forces due to
sway imperfections
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Fiqure 1b Plastic global analysis of frame

Plastic hinges in columns




Vertical
gravity load

Lateral wind load

Figure 2 Transfer of external actions
to foundations.




Column

Slab span between
secondary beams

Primary beam

Secondary beam

Foundation

Figure 1 Typical structure
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Figure 2 Concrete floor on steel decking




T
I

— s

H I{ «— Plane frame
— ;/

H o H

H H

H | 4— Plane frame

= H

(b)
Figure 6 Gnd of prnmary and secondary beams




In situ concrete

Concrete planks

Stud shear
connector
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Figure 3 Precast concrete floor systems
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Figure ba Integrated steel beams for 'slim floor’
systems




in (2) {3) {4}

{50 {6) a7) (8)

Fiqure Bb Inteqrated steel beams for "slim floor" systems
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{a} Column

ib) Beams

Figure 6 Typical solutions for fire protection
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Figure 8 Transfer beams
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File caps Pile raft

Figure 9 Foundation types
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Figure 11 Stabilizing system with reinforced
concrete core




{a) Concentric bracings

ib} Eccentric bracings

Figure 12 Twypical steel bracing meshes




Shear wall

Figure 1T Common bracing systems.
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Column Frame Truss Shear wall

Figure 2 Systems which can be considered as bracings
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Member tends to expand P .
as temperature rises,

but expansion 1s prevented /ﬁ \ )
Internal compression
) ) force arises
Stiff bracing frame
acts as a restraint )
/ Large honzontal forces

are generated
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/— Members can expand without any restraint
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No additional forces anse in the
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members nor in the bracing

Figure b Effects of thermal expansion on braced structures
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Figure 11 Types of simple connection.
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(a) Extended end plate
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(b) Flush end plate

Figure 7 End plate connections
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X R KR X KX XXX KX KKIKXN
R KRR KR IR KK RKEIIANY
\wh.HHﬁhHHHHHHHﬁmuﬂﬁhhuﬁuﬁhhﬂu’fﬂf/
Qﬁ%.,....,....,...ﬁﬁ%ﬁﬁﬁﬁﬁﬁmﬁm

N (L
AV eR e
NGO XHXXXHUXXAHUX

Central core

& him)

=]
L
o
c
[
o
o
-
-]
L)

rmorment with

@
O
m

o
]
E=1

o L

Outrigger frame
Figure 16 Bracing systems for tall buildings
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