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1. Figure 1 shows an overhanging beam.

(a) Plot the influence line diagram for:

®
(i)
(iii)

reaction at A;
reaction at B;
shear force at point E.

(12 marks)

(b)  Determine the maximum negative shear force and maximum moment at point E when
a uniformly distributed load of 30 kN/m and 6 m long crosses the beam from C to D.

(8 marks)
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2. Figure 2 shows a loaded portal frame. Using the method of moment distribution, analyse the
frame and hence, sketch the bending moment diagram indicating values at critical points.

(20 marks)
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35 Figure 3 shows a restrained cantilever universal beam built into a concrete wall. It supports
characteristic dead and imposed loads of 300 Kn/m and 250 Kn/m respectively. Select a
suitable section in S 275 steel and check for bending, shear and deflection,

Permissible deflection = length/180

E =205 kN/mm?2.
(20 marks)
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4. Figure 4 shows a loaded continuous beam. Usin g three moments theorem, analyse the beam,
and hence sketch the shear force and bending moment diagrams indicating values at critical

points. (20 marks)
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5. (@) State four advantages of casing a stanchion, (2 marks)

(b) Figure 5 shows a cross section of a loaded universal column. The column is 7 m long,
restrained in position and direction at both ends. Check the adequacy of the section.

(18 marks)
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6. Figure 6 shows a loaded beam. Using the method of moment distribution, analyse the beam.
Hence, sketch the shear force and bending moment diagrams indicating values at critical points.

Make four distributions only. (20 marks)
10kN 15 kN
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Fig. b

7. () State twe disadvantages and two disadvantages of welded connections.

(i)  Figure 7 shows an accentrically welded connection. Determine the size of fillet weld

required if the permissible shear stress is 115 N/mm?. (20 marks)
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8. (@) Define the following terms with respect to structural timber:

) strength class;
(1)  machine grading;
(iii)  visual grading.
(4+ marks)

(b) A suspended timber floor has joists of effective length 5 m. The joist are spaced at
450 mm centres with bearing length of 75 mm at the supports. Determine the suitable
size of joists and hence check for shear, bearing and deflection using the following data:

Loading: Self weight of T and G boards =0.15 kN/m?
Self weight of plaster board ceiling = 0.2 kN/m?
Imposed load on floor = 1.75 kN/m?
Depth of joist limited to 250 mm.
Grade stresses: Bending = 7 N/mm?
Shear parallel to the grain = 0.9 N/mm? ®
Compression perpendicular to the grain = 2.0 N/mm?
Mean modulus of elasticity = 10 kN/mm?
Assume medium term loading = 125
Permissible deflection = 0.003 span
(15+ marks)
|
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Tablie | — Design strength Dy

Stael grade Thickneuss® losa than or equal to Design strongth p, =]
mm Nimms

S 295 16 275
40 = 265

83 255

B0 245

100 I35

150 295

S 3585 16 a55
a0 245

€3 . 235

S0 325

100 215

150 i 295

S 480 16 = 460
&3 430

80 410

100 400

’ & Fer rolled soctions, use the specified '_t!'"' oF the thickeat al of the chods. =

Table 2 — Limiting width-tu—ghickness ratios for sections othex than CHS and RHS

Comp ion el Rutio® Limiting valuel
Class 1 Claes 2 Clags 8
plastic compact (semi-compact
Cutstand element of Rolled section & R - 10& 15e
compression flan __ |Welded asction &r .~ NIDE 9¢ 13¢
=7 gin 5 15 S =T A : 40g
geb ofan I, [Neutral axis at — oth = - : e 3 1&)}5 : 120=
- or box ) T 3 — ———
sectione Sbiscaly Lomie e atives e C = | 2100s
i ; 1+
It is positive: It 1 soe 100= 120s
1+ry 1+35r (1420,
but = 40s but = 40z|but > 40s
Axial compressions oIt Not appiicable
_ |Web of & channal dlit 2 40e 40e 40z
. Angle, compression dae to bending bit B Qs i0e 18¢
{Both criteria should be satisfied) dli = 10= i8s
[ Single angle, or double angles with the BIE 15
components separated, axial compression ATE Not applicable 15
(All three criteria should be satisfied) b + e 24e
Qutstand leg of an angle in contact blt ; R 10s 16e
back-to-back in a double angle member 1 :
Outstand leg of an angle with its back in
continuous contact with ancther component :
Stem of a T-scction, rolled or cut from a rolled Dt 8= Sg 18g
I- or H-section 3 : :
= Dimensionzs b, D, d, Tand { are dofined in Figure 5. For o box suction b and T are dange dimensions and o and ¢ ave wab
dimeasions, where the distinetion between wobs and flanges doponds upen whother the box scction i bent about its mojor axiz
ot its minor axis, see 3.5.1.
& The parameter £ = (ZTBEp, )05,
© For the web of a hybrid scction £ should be basad on the design strength 2yrof the Qanges.
&7 1% The stress ratios ry and r; are defined in 2.5.5. = =
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Table 3 — Bending strength p, (NAum?) for rolled sections

Arm > Steel grade and design scrength p, (Nanm?)
8275 8 355 S 460
235 (245 256 283 [275 325 {335 [345 |as55 410 (430 |440 |4s0
{25 1285|246 (265|265 |275 325 |335 |84 [365 410 [480 [440 [460
(30 [285 245 |255. |265 {275 325 |335 (346 {355 403|421 f429 |a48
35 235 245 255 265 2732 318 324 332 341 388 £02 410 426
40 {200 |o38 (246 254 (282 302 (308 817 |s35 367 [382 880 464
45 (219 227 235 |24z |250 287 {294 |32 {309 347 [361 |[387 |sB1
80 1210 |217 |224 |2&:1 288 272 279 285 [29%2 426 (338 344|358
55. 1189 208 213 (210 12926 257 |263 (288 |274 305 315 |s20 {330
60 |189 (195 (201 (207 {213 241 (246 |381 |57 288 {292 (296 |aoa
185 1179 |185 (180 |19 |20} 225 (230 (234 |239 261 - |289 1272 |279
76 1189 174 1179 [I1Be |is8 210 |214 ({218 |22 241 1247 1280 |256
75 (158 |164 188 192|176 [jie2  |1e5 {180  |s02 lsos 221 238 (220 [oag
B0 J160  |154 158 it |165 8 1181 {IB4 |187 180 203 {208 [210 j214
85 140 f144 |147 [15¢ (352 E.&s 168|170 |18 [175 187 {190 {19z |185
80 132 - {135 {138 (141 (144 B2 (166 = [158 160 (162 172 175 [37e o ji70)
95 124 (126 120 - 1383 184 (148 144 [146 |148 (150 158 |161 {162 {164
100 |:16 |118 {121 134 [136 |18% |is9 46 {148 {149 |51
105 (108 |111  [118 125 126 128 (129 185 {137 [188 |1340
118 102 |104 |108 108 116 (117 3 120 125 {127 |18 199
115 s8 a7 09 102 108 |09 (110 (i1l 116 |18 [118 l120
i200 | 80 9 93 94 96 o0 (101 (102 [109 [104 108 t109 (1100 |11
125 86 B &7 &5 | op 84 g5 28 g6 a7 jjwoe |11 w2 (168 (104
j180. |80 jer ts [s3 84 Hes |8 |00 |80 {1 [0« |0« |o5 |es |7
1185 75 78 i 78 79 83 83 84 25 85 88 88 89 99 20
140 71 72 73 74 75 78 78 78 &0 20 a2 a3 84 84 85
1145 67 68 89 70 71 73 T4 74 75 75 17 78 R 30
{160 64 64 63 66 a7 69 70 70 71 71 73 73 T4 74 75
55 | 60 61 62 62 |68 |66 |66 |66 |87 | o7 64 6 |7 |70 71
1150 57. 158 159 158 |60 He2 |62 |es |68 |es |les |es les |es |67
11656 Bd 85 56 58 &7 59 59 50 60 S0 | 61 62 62 62 83
170 | &2 52 88 |68 |54 [I56 |56 (5 (67 |&7 [[s8 |ss [z |ss | e
{ !
1175 49 50 50 51 51 ﬂ.ss 53 53 &4 51 || 55 55 56 56 56
190 1a7 |ar |48 48 |as ([50 |s 51 51 51 52 53 |53 |58 |54
{185 45 45 46 46 46 |las 48 48 48 48 50 50 50 51 | &1
180 | 43 43 44 44 44 |46 |46 |46 |48 (47 | 48 48 {48 |48 48
15195 41 41 42 42 42 " 43 44 42 44 44 b 45 48 16 46
geoo ag 29 40 40 10 42 42 42 48 42 a3 43 a4 44 44
210 38 as 87 37 37 38 38 as 39 38 39 40 40 40 10
220 a3 az 34 34 34 35 35 35 35 36 if 36 36 37 37 37
230 31 31 31 81 31 h 3% 32 33 83 33 33 a3 34 54 34
3240 28 28 20 29 28 30 80 3¢ a9 20 31 a1 81 a1 a1
1260 | 26 27 27 a7 217 28 28 28 28 28 29 29 26 28 29
Ao | 371 | 363 [ 356 (350 | 943 |[ 821 | 316 | 511 | 206 [ 802 [ | B 970 o 55
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Table 4 — Allocation o curve
i Type of section E— Maximum Axis of buckling
;- thickness
_ _g_ (see note 1) xex ¥y
Hot-finished structural hollow section = a) a)
Cold-formed structural hollow section @ 325 o) e
Rolled I-section £ a) b)
== 3 Wi inilo)
- Rolled H-section ‘i b) ©)
- : : % ] d)
E Welded T or H-section (see note 2 and 4.7.5) 3] 7}
e S b) L)
s Rolled I-section with welded flange cover plates with 8) oo b)
0.25 < U/IB < (.8 as sh in Figure 14a) b \c)
0.25 < UIB < 0.8 as shown in Figure 14a) = _ 5 3
Rolled T or H-section with welded flange cover plates wilh |40 mm ™ Joy——— 5
UIB = 0.8 as shown in Figure 14b) ?_ 1540 mm = b)
Rolled I or H-gection with welded flange cover plates with E = &
{HBSQ%asshowuin'Egum i4e) 3 @
Welded box section (see note 3 and 4.7.5) b)
e E =i c)
sy B )
Rolled angle, channel or T-section b = & e
Two rolled sections laced, battened or back-to-back
Compound rolled sections :
NOTE 1 For thicknesses between 40 mm and 50 mm the value of o, may bt for thicknesses
upwmmmam-wmmmmtvuuatpr )
NOTE 2 For welded T or H-sections with their fanges (i rmally cut by machine without nt grinding
mm;bmmfbm&emmm&b)zathrﬁ:%upmdoxﬁmm?gmmgﬁr
fanges over 40 mm o
NOTE3 The category “welded box sestion” includes box saction fabricated from & rolted sections, provided that gl
:hl' ll;’lm longitudinal welds are near the mmuanfthetx::{-mmn B:z seftmi&w:thmfa!:xhg:::d:ﬂ sﬁfreaur::epb??}'r included in
catugory.
| 2705/302 | ; :
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Table 5 — Compressive strength p, (Nfmm?) (continued)

I 3) Values of p, (N/mm?) velth ) < L18 for strut curve b
A Steel grade and desiygn strength Py (Nhnm?)
8275 '
235 | 245 | 265 | 265
15 (285 [245 285|278
20 234 {243 253 263
25 220 239 [248 |258
3 f235 234 [243 (253
85 220 220 238 (247
40 |216 [22¢ 283 [241
42 {218 fse2 (231 |39
44 |e11 {220 (228 o837
% (209 f[218 228 |a2a4
48 207 215 (228 |2m;1
50 206 {213 (221 le9o
52 1208 {210 (218|226
54 200 |[208 |215 {293
56 |98 205 |e1a  |e®0
58 (195 ({202 (210 {:17
80 193 (200 |07 [214
B2 180 187 204 210
64 1187 1194 (200 (207
66 j184 (19t 197 (208
68 181 [188 (194 |200
70 |178 {185 190 |196
72 [175 181|187 1903
™ 172|178 183|188
7% (189 175 |180 [185
78 188 171 178 181
80 |13 |188 |12 |17 s
82 |60 [16¢ (169 173 |17
B4 156 (161 (165 (169 (173
86 188 [157 (161 (165 |169
88 150 |15¢ (158 |iet
90 (146 150 |184 [157
82 [143 {147 [150 153
84 (140 (143 |147 |150
9 187 |10 148 |16
98 134 {187 139 |14
100 130 133 [138 |13
102 (127 130 fis2 f13s
104 124 [127 {120 |12
106|121 |24 {128 [198
108 (18 121 [123  [125
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Table 6 — Compressive strength p, (Nfmm?) (continued)
5) Values of p, (Nimom®} with A < 110 for strut curvec

sl

A Steel grade and design strength p, (NWmm?)
8275 5355 5 460
238 l 245 | 258 | 265 25 | 235 | 343 410 | 420 | 440 | 480

1 245 265 325 (386 |34 | 408 |427  |a36 (455
20 233 |24z 383 |Ze1 317 325 |3a3s 396 {414 424 [442
25 (226 1235 |248 {954 308 |:17 |aze 284 402 [at0 |428
80 220 228 237 |248 293 (307 |35 371 288 (396 |418
35 213 3221 {230 |938 288 |206 |30% 857 {374 {382 {397
40 (308 (214 (222 (230 278 (285 |83 343 358 (365 |4B0
42 {208 211 {218 |P%% 273 |281 (288 337 (351 |858 |s73
44 {200 {208 {216 |2%4 209 |278 (2Ra ; 330 {344 {351 |B65
46 197 j205 213 |smo 24 [271 (278 |af 324 {2337 [344 |957
48 1195 {2062 {200 |917 260 (267 274 317 {830 337 (349
50 132 li98 (208 |7I8 255 (262 (268 310 |323 |s29 |341
. 52 [188 fiss {208 |ei0 250 {257 963 203 @5 Jsz1  |sas
54 186 193 199 208 245 252 258 268 308 313 324
56 [183 |189 |19 jzom 240 246 |95% 289 [300 {305 [315
58 1178 188 |192 ({199 285 |241 (%47 282 282 207 {aoe
60 (176 iz {1sg |195 230 |238 274 (284 289 |2@8
62 193 f17e 185 Lim 225 {230 267 {278 1280 |289
64 170 {176 (182 |ims 220 (225 260 268 (272 |280
66 187 [i7d¢ |78 |is4 215 230 252 [260 {264 {eT1
68 |164 1680 |175 |isD 210 214 245 [252 [256 {262
70 |16 168 |17t |1T6 204 [208 238 244 1248 {254
72 157 {168 [i88 {172 199 (203 231 (287 {240 |z45
T4 |154  j159 {184 |ie9 194 |188 1228 229 232 |a2a8
6 (151 156 180 |165 188 . |ig3 217 (222 |225 |z30
78 |148 w2 157|161 14 |1g7 210 (215 (%17 |2%¢
8 145 [149 158 |157 179|182 203 {208 (210 |15
82 142 146 [150 (i34 17 177 197 201 |208 |zo07
84 139 j142 146 150 168 {172 191 {185 197 201
. 8 135 j139 ji4z 148 185 [188 185 188 190 [i94
88 132 |36 {ime |i43 160 {163 179|183 184|187
90 129 |33 {136 {139 156 158 (181 (163 7z |13 177 |i7s lasg
92 126 180 133 136 152 154 166 1588 186 168 171 173 175
84 flize¢ f{is7 130 [is3 147 1149 {151 158 .hsx 163|186 167 170
96 |121 (24 127 |i29 143 {145 |47 149 {156 [158 |16 {162 {164
98 118 f121 {123 |i28 139 141 (148 145 51 |53 fi55  |i57 {159
106 {115 118 120 |12 135  [137 138 (140 {147 148 {151 152 154
102 {113 j135 |18 |izo 132|133 |15 186 {143 J144 |146 (147 149
wd |1e jiiz [is (nt 128|130 [i8% {133 jl13s [139 {142 l149  |ra
106 {107 {u0 itz 114 125 126 j127¥ {129 {134 135 fi137 138 }ia0
198 (108 o7 (108 fiit 121 {128 124 |i125 .|130 {131 }iz3 [i34  [136
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Structural Sections to BS4: Part 1: 1293 and BS EN10056; 1999 4

Universal beams S |
Dimensions and properiies to BS 4: Part 1: 1993 =t
=7 i
t 1016x306x487 4888 | 10081 3085 20,0 6.1 s00 | eore | 285 289 | wewoo 26720 -
¥ 1018x30Sx4s7 4369 | tozse 2054 2eq 400 ﬁn . sers | 812 823 | soewco  zadso
T 106x306x3es 327 | 1M 9030 244 a9 a0 | ses2 | 345 358 | sorroo 20500
T WiSx0Ex9 3404 1008:1 ;020 211 400 300 a58.1 378 4.1 72300 18460
t 1016x905x3%4 8143 | o000 2000 181 69 200 | w8z | 418 455 | eeazo 16230
t 1016xIWEx272 2723 @001 a0 165 s1.0 300 8881 484  S28
7 105X IS x99  24BT ss0.z %000 188 280 aoo a88z | By7  E26
t 106 x308x 222 2220 9703 3000 180 211 200 BeaLt 741 543
914x419x388 2880 az10 2205 214 386 241 7906 574
NEx419x345 3433 g11.8" 418.5 194 29 241 7008 852
o16x306x288 2801 o268 2077 185 320 w01 | szda | ast
P14 XIO5x2WE 2534 918.4 3055 173 219 181 8244 5AT
NExI0Ex226 2242 0104 3041 159 259 191 836
$14x20Sx201 2009 2030 3038 153 20.2 R 7.5
838x202x228 2285 8509 - 2088 16.1 288 78 | 781 548
sEx2eRx184 1998 8407 2024 147 217 7 7817 874
162 X267 %173 1730 762.2 2B8.7 14.3 218 185 636.0 817
TO2 2 57 x 147 1469 754.0 2e52 128 175 1BS £88.0 758
762 x 267 x 134 1338 750.0 264.4 12,0 155 185 886.0 B.53
GBE x254 = 170 17z Bsb2.9 2558 145 237 152 151 5.40
686 x 254 % 152 152.4 B87.5 254.5 132 21.0 82 6151 6.06
688 x 254 x 140 140.1 6835 2597 124 190 182 815.1 6.88
886 x 254 x 125 1252 _errs 2530 1.7 16.2 152 5151 7.83
610 x 305 x 238 223.3 635.8 214 18.4 214 185 | s400 496
610 % 305 % 178 1720 6202 307.1 4.1 zz8 i85 | se00 &5
610'x 305 x 149 1482 612.4 2048 1.8 19.7 gss | 3400 774
sloxzzexie 1399 617.2 2302 131 22.1 127 | sa7e | s
810x220x125 1254 6122 2200 1.8 196 27 | seze | sea
610 % 220 x 113 1130 607.6 2282 1.1 173 127 | sars 6.60
810 x 228 x 101 101.2 BO2.6 2276 10.5 14.8 127 5476 7.69
533 x 210 x 122 1220 5445 2118 127 213 127 4765 487
B33 X 210 x 109 1020 538.5 2108 116 18.8 127 4765 5.61 411
533 % 240 x 101 1010 BIBT 2100 108 7.4 27 4765 503 4da
533 x210 %92 82.1 5331 2003 | 109 15.6 127 47685 B.71 472
533 x210x 82 8232 s2as 288" | 96 182 : 4765 741 496
457 x 191 x 98 83 w72  1mB | 114 195 4076 492 as8
45T x 191 x 89 89.3 AST4 1919 105 17.7 : 542 388 41020 2089
457 x 191 n 82 820 460.0 1913 29 160 508 412 37050 1871
45T x 18t x 74 74.3 4570 1904 2.0 145 657 459 33350 e .r
457 x 191 X 67 67.1 534 1829 85 12.7 748 480 | 29380 1452
=
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Siructueal Sections to BSd: Part 1: 1983 and BS EN10058: 1999 i

Universal beams _ E
Dimansions and properties to BS 4: Part 1: 1993 3 _L_

= 48 687 {wey20  iraz | oS00 2800 [ F 211 844 4208 620 4866  wiex205x487
404 640 | a0 m0s |2ov00 2488 0,806 231 558 8185 G 4388 W18 % 305 x437
@2 64s | 15800 1353 | 18si0 - 2188 | owes 255 484 2% 800 LT 1016R W5 x5
- 403 644 | 14050 1223 | 18500 1941, | os72 279 33 1718 445 B4 015X 205 %348
403, 637 | te880 1082 | 14880 a7 |- o0am 07 37 1264 400 3143  1016x5052374
400 635 | 11190 g84 | 12830 1470 | 0am 259 a@s g8 | ser | zea  ivtexstsxi
%0 600 | e 7es [1im0 126 | oSt  see M8 s | S17 | 287  wiexasxam
30 681 | B400 636 | 9807 1020 | 0880 57 05 @ 03 2220 1016x305x222
*‘ 32 060 | 15530 2181 | 17670 3861 | 0B85 287 688  ¥BA | 484 | 3080  9i4x419x36
ST8 948 | 1370 1871 | 1560 2800 | 088 W1 5B s @7 363 Blex4BxS
s7o 851 | 1080 o4 | 12570 1601 | oser sts 812 o6 | s 2801 9i4x808x 289
'368 642 | 0801 &1 | 10040 1871 | 0885 2 284 628 223 7584 914x 806 x 253
33 s2r | BeAs 738 | 9585 1163 | 088 513 24 42 288 247  E4X305x2%
@7 607 | v204 o1 | st es2 | osse 63 184 201 258 2008  914x305x 201
43 6zr | ws 7 | ms5 122 | oam 360 183 514 200 2265  8Bx202x228
386 606 | B4t G620 | Ted0 74| oOBG2 41.8 182 808 247 1938 3B x 202 % 194
500 | 593 B35 842 | 085 : 24 838 x 202 % 176
305 558 762 %267 x 173
300 540 ' 782X 287 % 147
e ) 2
280 550 | 4016 518 | 563t Bt | osrz g1
2t8 548 | 43 455 | s000 vio | oart 355
278 539 | %8s 400 | 4888 638 | 0868 387
272 504 | @Bt 346 | 998 842 0.862 43.9 116 ] 2 -
%3 723 | esed 17 | 7ass 574 | osss 213 145 785 203 | 2281  ewxa05x23:
}. 258 TO7T | 4935 743 | 5547 1144 0.8838 i d 102 340 228 1720 610 x305% 179
87 70 | &1 sn1 | asee 0886 a27 8a7 200 190 1462  610x305x 149
%0 508 | 38 g1t | osrs 206 389 216 178 1390  619x220x 140
49 4er s | o873 241 345 154 159 1251 810x226x 125
248 ass ' a6 | osm 380 288 111 124 120  610x22x 143
%2 47 | 20| 0864 431 252 70 | 128 1012 6x29xi0i
21 481 0 | ogm7 278 222 178 185 1220  B3Sx2i0x 122
219 480 436 | o8 209 180 128 199 1060  B3Ex290x 109
219 4% 20 | osva 232 181 101 128 010 S3x240% 101
217 45 | 36 | oar 385 180 w7 | 17 921 89x210x92
- 213 438 | a0 | osss 418 123 515 | 108 822  583x210x82
: 81 433 g | ose 257 148 121 125 8BS  457x 19198
190 420 238 | 0880 283 I.{M g7 | 112 883 457 x 191 %89
188 428 3¢ | ogr 808 a2 692 | 104 820 457 x 191 x 82
188 4,20 27z 0877 338 0.818 51.8 248 743 AST x 191 x 74
185 412 ; 237 | o872 418 azes ar1 85.5 67.1 457 % 191 5 67
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Sinsctural Sections to BS4: Part 1; 1903 and BS ENT0056; 1950

Universal columns

Dimensions and properties to BS 4: Part 1; 1993

4 T T Ly

356 08X 834, 6338 474.6 4240 476 "o 182 o002
BG6x40Bx851 5510 | 4858 4185 L3 7.5 B2 | 2002
950 x 408 x 457 487.0 4366 §izz 358 880 152 2902
36x406x203 940 | 4180 470 | 208 @2 52 | 202
2BEx48x30 GO | 4064 4030 %6 d2g ®2 | 2002
SE6x405X287 2811 3886 3060 26 85 52 | 2002
ssexs8xtry w720 | w82  ame | w4 s
56x3/Ex163 120 | B0 OS5 | 123 207 485
3s6x00x122 1250 | 9568 3088 104 178 , | 202 | ws  ze | wem v _.__1
WExNEx288 2829 3653 222 268 4.1 @a Voer | ass  o2e| reme m—! ==
WExT5xM0 2400 8525 5184 230 ar? 152 248.7 ——
5x305x788 1981 3398 3145 19.1 314 62 | 2487 e
MSx305x188 1561 | @71 3112 188 236 182 | 2187 e
305 x 805 x 137 1369 3205 s0e:2 138 247 182 248.7 e
WSxMWSx118 1178 | 3145 3074 120 187 B2 | 2467 e
308 x 306 x 07 o658 | =07 as3 | 90 164 5. 287 | =
256x256x167 1671 | 2804 2682 182 a7 3 3
254 x2854x182 1320 2763 2613 153 253 ; &8 T
256 x 254 x 107 107.1 266.7 258.8 128 205 = _ - F 7510 5028
254 %254 x 89 sss | 2003 263 108 173 184 | w0 sss7
Wax2exT 784 | 241 2548 88 142 808 233 | 1410 008
203 x 208 x 88 821 2222 200.1 127 | 510 127 9449 3127
203x203x 71 710 2158 2084 100 ) | 57 | e osw
208 % 208 X 60 600 | 2006 2068 24 ) | 725 w7 | ez 2088
203x 208 x 62 520 | 2062 2063 | 79 817 204 | 5268 1778
203 x 208 2 48 461 | 2032 2088 | 72 908 | 925 223 | 4568 1548
152 x 152 x 37 370 1,8 1544 80 | 138 | Tt 168 2210 706
52 x 162 X 30 300 | 1578 1529 65 me | Bi3 180 | 174s 560
152x 182 % 23 210 | 1524 1522 58 1228 | 12 213 | 1250 460
=
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Structural Sections to BS4: Part 1: 1993 and BS EN10058; 1089

Universal columns |
Dimensions and properties to BS 4: Parf 1: 1883 z

84 110 | 11580 4620 | 14240 708 0843 548 808 |- 6399  258x40Bx83
180 08 | 9962 39951 | 12080 6058 0.841 8.05 702 | 5510  355%408x551
175 107 8589 2201 | 10000 EO24 0.839 685 55 |- 4670  356x408x 467
174 105 | 688 v | 8222 4154 0837 7.85 501 3980  356x408x 353
168 10.4 6031 2323 6398 3544 0.836 885 433. | 3388 356 x 408 x 340
15 103 | 5075 1939 | 5812 2049 0835 102 268 2571  955x408x 287
. 13 102 | #4157 1570 | 4687 23 0834 12,3 259 2®1 FEORA06X 2B
161 960 | 2538 128¢ | 3972 1820 0844 124 257 2019  856x388x202
189 954 | 3103 1102 | 3485 &7y ¢| 0844 160 226 1770 355 xIBx 17T
158 949 | 2884 o948 | 2065 1435 0844 170 195 1528 356x368x 153
156 943 | 2264 783 | 2478 1m0 0.544 189 184 280  3SUx3BEx 12
148 827 | 4318 1528 | 5108 2842 0.855 785 350 2829  305x305x283
; : : 408 2400 305 % 805 x 240
252 1981 805 x305x 188
3 201 1581 305 % 305 x 158
e 174 1269  305x305 %137
589 150 1178 305x305x 118
are o 968  305x305%97
18 681 | 2075 744 2424 1187 0.851 8.48 218 | 1671 254x254x167
18 660 | 1631 578 | 188 @78 0850 10.3 188 1320  254x254x132
13 858 | 1313 458 1484 697 0848 124 138 1074 258x254x 107
112 855 | 1008 37 1226 575 ©.850 145 113 BRY 254 254 x 89
. 119 648 | 898 807 992 485 0849 173 a1 734 254 x 264 173
828 53¢ | 80 209 | o7 456 .1 0850 102 110 ga.1 203 % 203 % 86
948 530 | 708 248 700 @74 0853 1.8 20.4 71.0 203 x208 % 71
8% 520 | s 201 | ese 0846 141 0. 764 | 600  28x203x80
8.01 5.18 510 174 567 284 0.848 158 0187 818 863 520 203 % 203 x 52
882 513 | 40 152 | 47 231 0847 177 0143 22 | 587 461  203x203x46
685 387 | 23 95| omw w0 | osw 193 oges w2 | ari 70  s2x152xa7
676 383 | 222 7as| 28 12 0.849 160 60308 105 388 300 162 x 152230
654 370 | 184 a2 802| o840 207 00212 483| 292 230  152x162x23
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