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Fig. 1. A photo of castellated columns in structural skeletons (by permission of Westok Limited, UK).

Fig. 2. Manufacturing of steel members with hexagonal web-castellation. (a)
Typical cut of castellated member. (b) Reassembled castellated member.
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Fig. 3. Geomertry of a typical castellated column
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Table 1

Controlling parameters of finite element meshing

Mesh parameter

Description

Minimum number of
elements

Maximum rumber of
elements

m

ny

M5

Number of elements along the spacing between perforations (s)

Mumber of elements along the web clear height (h.)

Number of elements along each side of the hexagonal web perforation

Number of elements in hall the solid web post between perforations (s—d)/2
Number of elements in the stem of the T-section located above and below each web
perforation (h/2—d/2—t)
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Fig 4. Sample finite element mesh and controlling parameters for analyzed castellated columns.

20
20
10

&




i 4 K=1,0.7,0.5,2 w05 (slefi) aline Jol 5 58 8 i po by (RS b (5 (s (5900 dmal p Ll
3 gdise ool LG b dsulae 0 K QLS Jige Jsh cua 2gdie 4t £l (1K) (B-D) (L-p) (pp) @Y )y
Abae Gty O ) ) <l e 48

B P, B El
~ 1+ @mPe/AG) ~ (kL/m)* + (nEI/AG)
| alite ) s i Ly 55 (5 Y e 2l 8 adlis Gla Gl AW 5 0353 paie mhass Cialis A 5 n=A/AW O 2 48
S i 4nlia Pan Gllad il | Ll Pfe GRS b g as K jlas 0 ail snd Joe dgana Ja Jae ) saliia) b 4aS
525 0303 L& 2 Jsan 3 25 5 b/tF=4 5 KL/WW=30 5 hW/tw =45 sl ¢ si sl o3l Cansdy gl ) 4 e
L I8 D8 G 350 615 %1.65 (llae peSle (s Uad 283 (e (L il ) e sene 2 Gn (5220 il
4 5 ailue GilS dsbia p dgee S e e 4 Cud s 5 Jb bl Glee If/lw aS bf/tF=4 5 If/lw=13.1

dguie LRy et ) ) e

Pan (5)

bst? Ry + £ 2
I; :%“"(bftf}(WTf) (6.a)
_ twhy,
Lw =75 (6.b)

dilae 331 R i b (3ildae 4S Cual 960,02 ) sieS (llaa Jilaa ot sUad a0

Table 2
Validation of the finite element model (kLjh, = 30)
Endd byt i, P, (kM) Pep (kM) Relative error
conditions |Pag— P [P
PP e (115 186 Gk 18544 b5
1.7 3B365.9 3B16.2 054
24 5239.6 5215.4 46
43 89325.2 89053 023
6.7 13830L6 138466 012
9.6 199758 20104.8 b5
13.1 Zi3503 23y 139
F-P 4 LG 186 6.6 18626 021
1.7 38369 38297 ale
24 52396 5231.2 Ok
4.3 89262 89225 (1112
6.7 1383016 138566 a1l
9.6 199758 200906 a5y
13.1 Z73503 27666.9 116
F-F 4 (111 1901.2 1864.9 009
1.7 37906 38346 O
24 51115 52388 o2
43 84830 8940,2 06
6.7 128263 13895.7 047
9.6 181148 20672 0596
13.1 243021 278019 1.65
F-Free e (115 1901.2 18543 {115
1.7 3797.6 JB168 052
24 51135 5216.9 043
43 B483.0 89098 018
(W) 128263 138566 o019
9.6 181148 2227 074

13.1 243021 277598 1.50
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Fig. 5. Buckling modes of castellated columns for various boundary conditions. (a) Pinned-pinned (P-P), (b) fixed-pinned (F-P), (c) fixed-fixed (F-F) and (d) fixed-free
(F-Free).
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Table 3

Wariation of the buckling modifiation fctor 5 for asellded olwmms wdith
different cross-section dimensions and ki, = 30

IFL. dh. Weh dimensions (mom)  Flange dimensions (mm)  he .. by m

L. ™ [ ) by L
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=0 20 =20 20 P
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=00 20 200 - 102
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Table 4
Variation of the buckling modification factor # with web aspect ratio { hw/tw) for
(kL(h,,. = 30).

Il df{h, Web dimensions (mm) Flange dimensions (mm) h./t. bty n

- o by &
0.6 0.5 50 10 20 5 5 4 1.023
450 10 60 15 a5 1.023
06 0.5 50 10 50 2 5 25 1.023
450 10 150 5] 45 1.024
15.0 0.5 50 10 100 25 5 4 1.084
450 10 300 75 45 1.082
15.0 0.5 50 10 250 10 5 25 1117
450 10 750 30 a5 1.088
06 0.9 50 10 20 5 5 4 1.098
450 10 60 15 45 1111
0.6 0.9 50 10 50 2 5 25 1113
450 10 150 6 a5 1.119
15.0 0.9 50 10 100 25 5 L 1.109
450 10 300 75 45 1112
15.0 0.9 50 10 250 10 5 25 1162
450 10 750 30 45 1.166
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Fig. 9. Variation of the buckling factor » with column length.
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