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1. Interior Beam Design S275
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D= 304.4 mm b/T= 577
B= 1234 mm d/t= 374
= 71mm
T= 10.7 mm
= 89mm
d= 2652 mm

§,= 539cm
Zx= 471cm’

Universal Beam 305 x 127 x 37 Interior Spans
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Universal beams (UB), Section properties

Dimensions & properties
BS 5950 (BS EN 10365: 2017)

Section designation

305 x 127

mensions
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2. Exterior Beam Design S275
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203.2 mm b/T= 854
133.2 mm d/t= 302

57 mm
7.8 mm

§,= 258cm
3
d= 1724mm  Zy= 230cm

Universal Beam 203 x 133 x 25 Exterior Spans
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Universal beams (UB), Section properties
Dimensions & prope
BS 5950 (BS EN 10365: 2017)

Section designation mensions Properties

Depth of section| Width of section Depth between fillets Radius of gyration | Elastic modulus | Plastic modulus
T [webFlange] [ ]

203 x 133
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3. Interior & Exterior Girder Design S275
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D=528.3mm  b/T= 791
B=2088mm  d/t= 496
= 96mm

T= 13.2mm
r= 127 mm N
d= 4765mm  Zx=1800cm

§,= 2060 cm

Universal Beam 533 x 210 x 82 Interior & Exterior Girders
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Universal beams (UB), Section properties
properties
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4. Corner Column Design S275
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Universal columns (UC), Section properties
Dimensions & properties
Eurocode 3 (in accordance with the UK National Annex) (BS EN 10365: 2017)
Section designation Dimensions. Properties
Mass per metre Depth of section Width of section  Thickness  Root radius Depth between fillets Ratios for local buckling Radius of gyration  Elastic modulus Plastic modulus Area of section
Web Flange Web Flange Axis x-x  Axis y-y Axis y-y Axis z-z Axisy-y Axisz-z
D B t T d T b/T A

kg/m mm mm mm  mm mm mm 2 3 cm® em® cm?

254 x 254

+ These sections are in addition to the range of BS EN 10365 sections
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F Table 4.13 Compressive strength, p. (N/mm?) with A < 110 for strut curve b
% (Table 24(b), BS 5950)
! A Steel grade and design strength p, (Nimn)
| Ultimate load due
i to self-weight=35KN 8275 5355
L= i 235 245 255 265 275 | 315 325 335 345 355 | 400
| 15 235 245 255 265 275 315 325 335 345 355 399
: 20 234 243 253 263 272 310 320 330 339 349 391
! 25 229 239 248 258 207 304 314 323 332 342 384
| 30 225 234 243 253 262 298 307 316 325 335 375
s 35 220 229 238 247 256 291 300 309 318 327 366
| 40 216 224 233 241 250 284 293 301 310 318 355
254 x 254 x 89 UC 42 213 222 231 239 248 281 289 298 306 314 351
Plan on cap
|T| — Ultimate
reaction from
Ultimate Beam A —266.4 KN

reaction from
Beam B — 444 KN

Design in structural steelwork to BS 5350

Table 4.14 Compressive strength, p. (N/mm?) for strut curve c (Table 24(c), BS 5950)

A Steel grade and design strength p, (N/mnt*)

5275 8355 546

235 245 255 265 275 315 325 335 345 355 400 410 43

15 235 245 255 265 275 315 325 335 345 355 398 408 4z
20 233 242 252 Zel 271 308 317 326 336 345 387 396 4]
25 226 235 245 254 263 299 308 317 326 335 375 384 4
30 220 228 237 246 255 289 293 307 315 324 363 371 3F
35 213 221 230 238 247 280 288 206 305 313 349 357 37
40 206 214 222 230 238 270 278 285 293 301 335 343 3=
42 203 211 219 227 235 266 273 281 288 296 | 320 337 3
44 200 208 216 224 231 261 269 276 284 29] 323 330 34
46 197 205 213 220 228 257 264 271 279 286 | 317 324 3z
48 195 202 209 217 224 253 260 267 274 2B0 | 311 317 3z
50 192 199 206 213 220 248 255 262 268 275 304 310 3z
52 189 196 203 210 217 244 250 257 263 270 2907 303 31
54 186 193 199 206 213 239 245 252 258 264 | 291 206 3¢
56 183 189 196 202 209 234 240 246 252 258 | 28B4 289 3(C
58 179 186 192 199 205 229 235 241 247 252 277 282 2¢
60 176 183 189 195 201 225 230 236 241 247 270 274 2k
62 173 179 185 191 197 220 2325 230 236 241 262 207 27
64 170 176 182 188 193 215 220 225 230 235 255 Z2e0 2¢

14
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5. Edge Column Design S275




Ethan Evans (2211009)




Ethan Evans (2211009)

F
+ Table 4.13 Compressive strength, p. (N/mm?) with A < 110 for strut curve b
T (Table 24(b), BS 5950)
|
; . Steel grade and design strength p, (N/mni®)
| | Uttimate load due :
|' to self-weight =35KN 5275 $355
L= I 235 245 255 265 275 315 325 335 345 355 400
I 15 235 245 255 265 275 315 325 335 345 355 399
i 20 234 243 253 263 272 310 320 330 339 349 391
! 25 229 239 248 258 207 304 314 323 332 342 384
I 30 225 234 243 253 262 298 307 316 325 335 375
s 35 220 229 238 247 256 291 300 309 318 327 366
| 40 216 224 233 241 250 284 293 301 310 318 355
254 x 254 x 89 UC 42 213 222 231 239 248 281 289 298 306 314 351
Plan on cap
l—li — Ultimate
reaction from
Ultimate Beam A —266.4 KN

reaction from
Beam B — 44.4 KN+ 44.4KN

Design in structural steelwork to BS 5350

Table 4.14 Compressive strength, p. (N/mm?) for strut curve c (Table 24(c), BS 5950)

A Steel grade and design strength p, (N/mnt*)

5275 8355 546

235 245 255 265 275 315 325 335 345 355 400 410 43

15 235 245 255 265 275 315 325 335 345 355 398 408 4z
20 233 242 252 Zel 271 308 317 326 336 345 387 396 4]
25 226 235 245 254 263 299 308 317 326 335 375 384 4
30 220 228 237 246 255 289 293 307 315 324 363 371 3F
35 213 221 230 238 247 280 288 206 305 313 349 357 37
40 206 214 222 230 238 270 278 285 293 301 335 343 3=
42 203 211 219 227 235 266 273 281 288 296 | 320 337 3
44 200 208 216 224 231 261 269 276 284 29] 323 330 34
46 197 205 213 220 228 257 264 271 279 286 | 317 324 3z
48 195 202 209 217 224 253 260 267 274 2B0 | 311 317 3z
50 192 199 206 213 220 248 255 262 268 275 304 310 3z
52 189 196 203 210 217 244 250 257 263 270 2907 303 31
54 186 193 199 206 213 239 245 252 258 264 | 291 206 3¢
56 183 189 196 202 209 234 240 246 252 258 | 28B4 289 3(C
58 179 186 192 199 205 229 235 241 247 252 277 282 2¢
60 176 183 189 195 201 225 230 236 241 247 270 274 2k
62 173 179 185 191 197 220 2325 230 236 241 262 207 27
64 170 176 182 188 193 215 220 225 230 235 255 Z2e0 2¢

18
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Section to be used for all columns.
19
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6. Design of a Beam — Column End Plate
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/| 6 mm fillet
/ weld
(=)
## 533 x 210 x 82 UB 50
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End plate to be used for all connections.

22
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7. Design of a Column Base Plate
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Axial load |<_ B _>I

v Al |
— i —
T=17.3mm “
t= 10.3mm | il | ‘

K
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s D
()
—. T _.ID =260.3 mm _i
C v
B = 2563mm < Bt+2c >
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GRADE 8.8 BOLTS IN S275

Diameter | Tensile Tension Shear s 3 e
of | Stress Capacity Capacity TEnd distance equal 1o 2 x bolt diameter|
Bolt | Area |Nominal| Exact Double
08Ap, | Ap Shear Thickness in mm of ply passed through.
A Poem P, 2P,
mm | mm® | kN KN KN 5 6 7 8 9 | 10| 12 ] 15] 20| 25 | 30
12 843 | 378 | 472 632 | 276 | 33.1 | 386 | 44.2| 497 | 6552 | 66.2 | 828 | 170 | 138 | 166
18 157 | 703 | 879 118 | 36.8 | 442 | 51.5| 58.9 | 662 | 736 | 88.3 | 110 | 147 | 184 | 221
[20] | 245 | 110 | 137 184 | 46.0 | 552 | 64.4 | 73.6 | 828 |(BZD| 110 | 138 | 184 | 230 | 276
2 303 | 136 170 227 | 50.6 | €0.7 | 70.8 | 81.0 | 91.1 | 101 | 121 | 152 | 202 | 253 | 304
24 353 | 158 198 132 | 265 | 552|662 | 77.3| 88.3 | 994 | 110 | 132 | 166 | 221 | 276 | 331
27 459 | 206 257 | 172 | 344 | 621 | 745 | 869 | 994 | 112 | 124 | 149 | 186 | 248 | 311 | 373
30 561 251 314 | 210 | 421 | 69.0 | 828 | 96.6| 110 | 124 | 138 | 166 | 207 | 276 | 345 | 414
\Values in bold are less than the single shear capacity of the bolt.
'Values in italic are greater than the double shear capacity of the bolt.
Bearing values assume standard clearance holes.
If oversize or short slotted holes are used, bearing values should be multiplied by 0.7.
If long slotted or kidney shaped holes are used, bearing values should be multiplied by 0.5.
It appropriate, shear capacity must be reduced for large packings, large grip lengths and long joints.
FOR EXPLANATION OF TABLES SEE NOTE 10.1
GRADE 8.8 BOLTS IN 5275
Diameter | Tensile Tension Shear m of Py, and P,
of Siress Capacity Capacity End diclance equal to 2 x bolt diameler
Bolt Area | Nominal| Exact | Single 3
O.BAD, Ap, | Shear || Shear Thickness in mm of ply passed through.
A, Pacm P, Ps 2P,
mm | mm® | kN KM kN KN 5 i 7 2 9 10 | 12 | 15 |[Z0]| 25 | 30
12 B43 | 378 | 472 | 316 | 632 | 27.6 | 33.1 | 3B6 | 442 | 407 | 662 | 66.2 | 82.8 | 110 | 138 | 166
16 157 | 703 | 879 | 589 | 118 | 36.6 | 442 | 51.5 | 58.9 | 862 | 73.6 | 883 | 110 | 147 | 184 | 221
[Z] | 2a5 | 110 | 137 | 919 46.0 | 552 | 64.4 | 736 828 | 920 | 110 | 138 (8D | 230 | 276
22 303 136 170 114 | 227 | 506 | 60.7 | 70.8 | 81.0 | 914 | 101 | 121 | 152 | 202 | 253 | 304
24 353 158 198 132 | 265 | 552 | 66.2 | 77.3 | 8.3 | 99.4 | 110 | 132 | 166 | 221 | 276 | 331
27 459 | 208 257 172 | 344 | 624 | 74.6 | 869 | 99.4 [ 142 | 124 | 149 | 186 | 248 | 311 | 373
30 561 251 314 210 | 421 | 69.0 |82B | 966 | 110 | 124 | 138 | 166 | 207 | 276 | 345 | 414
\Values in bold are less than the single shear capacity of the bolt.
Values in ifalic are greater than the double shear capacity of the bolt.
Bearing values assume slandard clearance holes,

If oversize or short slotted holes are used, bearing values should be mulliplied by 0.7.

If long slotted or kidney shaped holes are used, bearing values should be multiplied by 0.5.

If appropriate, shear capacity must be reduced for large packings, large grip lengths and long joints.
FOR EXPLANATION OF TABLES SEE NOTE 10.1

Base Plate to be used for all columns.
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