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Column Design Tables
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Column with restrained weak direction

This brace must be a
section which prevents
lateral movement and
twisting of the column.
A rod or bar is not
satisfactory. |

’

Design of column with different unsupported
lengths in the x and y directions can be
solved by trial and error.
» Select trial section
» Compute slenderness ratios in both
directions (KL/r), and (KL/r),
» Use tha larger KL/r to compute column
strength

» Compare column design strength
with the required strength

If K is the same, strength in both direction
is equaled when
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Column Splices

- 60-90 cm above floor levels to keep from interfering with beam

- Large part of load transferred through bearing between columns

d for upper
column

— Erection

/ clearance Field weld

] —l— Erection
bolts

| ™ Splice
plate

d for lower
column

(a) Columns from same W series (dj, <5 cm greater than d,., )



Shop weld

Clip angles e

L <—Bearing or butt plate
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(b) Columns from different W series

Local Buckling
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Erection bolts




=¥ | ocal Buckling of
the Column

Local Buckling of the
Beam Flange

Local Buckling Limit State

» Local buckling limit state must be prevented from controlling
the column strength.

» Local buckling depends on the
slenderness (width-to-thickness
b/t ratio) of the plate element t
and the yield stress (Fy) of the
material.

» AISC provides the slenderness (b/t) limits by catagolized
plate elements in the section into stiffened and unstiffened
elements.
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Point of fixity

h t,
Point of fixity
STIFFENED ELEMENT = WEB; WIDTH/THICKNESS RATIO = h/t,

UNSTIFFENED ELEMENT = FLANGE; WIDTH/THICKNESS RATIO = 1/2 b;/t;

Stiffened and Unstiffened Elements
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Stiffened Elements
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Braced & Unbraced Frames
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(a) Braced frame, hinged base
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Sidesway Inhibited Frames
VAN, AN,

VAN,

VAN

VAN A

(a) Diagonal bracing

(b) Shear wall

AISC (conservative)

K =

1.0




Alighment Charts
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(b) Sidesway uninhibited

(a) Sidesway prevented
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Condition at far end

Sidesway Prevented

Sidesway Uninhibited

Pinned

1.5

0.5

Fixed against rotation

2.0

0.67
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Stiffness factors:

29ADTIANS RUIBIA I, L I/L
AB W200x30.6 2690 350 7.686
BC W200x30.6 2690 300 8.967
DE W200x56.2 4980 350 14.23
EF W200x56.2 4980 300 16.60
GH W200x30.6 2690 350 7.686
HI W200x30.6 2690 300 8.967
BE W450x76.0 33500 600 55.83
CF W400x56.6 20000 600 33.33
EH W450x124 56100 900 62.33
FI W400x94.3 33700 900 37.44




G factors for each joint:

JOINT 2 (I/Le)2 (In/ L) G
A 00 10.0
B (7.686+8.967)/55.83 0.298
C 8.967/33.33 0.269
D 00 10.0
E (14.23+16.60)/(55.83+62.33) 0.261
F 16.60/(33.33+37.44) 0.235
G 00 10.0
H (7.686+8.967)/62.33 0.267
1 8.967/37.44 0.240
Column K factors from chart:
COLUMN Ga Gs K
AB 10.0 0.298 0.77
BC 0.298 0.269 0.63
DE 10.0 0.261 0.77
EF 0.261 0.235 0.61
GH 10.0 0.267 0.77
HI 0.267 0.240 0.61
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B 1 - 21700
Z(I)beam 2( 600 )

Top Ga

Bottom Pin (G; = 10)

Example 1
. Gy K Gg Gg
o o
50.0 ~+10 50.0 - 100.0
10.0 i 3 10.0 - 50.0
5.0 5.0 - 30.0
3.0 To09 L 30 - 200
2.0 ; =20 i
3 il I 10,0
408 E 20
1.5: 1.0 - 7.0
0.9 109 -
0.8 i 0.8
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0.5 05 [
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0.3+ 0.3 = 20
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0.2+ T08 0.2 3
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0 Los Lo 0 - 1.0 L 0
Sidesway prevented Sidesway permitted




Example 2

&101.6 x 3.2 mm
A =9.89 cm? im

W250x72.4
I, = 10800 cm* ——>
l, = 3650 cm*

12 m

Top Iiryss = 2(9.89x50%) = 49450

I
~ X(Peor  10800/500

910 Aligsnment Chart : K, =1.78

A I 49450
Z(E)beam ( 1200 )
K G
" 8 _
50.0 1.0 50.0
10.0 10.0
5.0 - 5.0
3.0 +09 3.0
20 { 20
j +08 1
1.0~ LD
0.9 0.
083 =y
0.7 - 0.7
0.6 4 ~0.6
0.5 W - 0.5
0.4 | 0.4
0.3 :- 0.3
) 06 i
0.2 Vi T 0.2
0.1 —-0.1
0 - Los —0 0 1.0 - 0
Sidesway prevented Sidesway permitted
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