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Please check that this examination paper consists of THIRTEEN (13) pages of printed
material including SIX (6) appendices before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi TIGA BELAS (13) muka surat
yang bercetak termasuk ENAM (6) lampiran sebelum anda memulakan peperiksaan ini.]

Instructions : This paper contains EIVE (5) questions. Answer FOUR (4) questions.

[Arahan : Kertas ini mengandungi LIMA (5) soalan. Jawab EMPAT (4) soalan.]

All questions MUST BE answered on a new page.
[Semua soalan MESTILAH dijawab pada muka surat baru.]

In the event of any discrepancies, the English version shall be used.

[Sekiranya terdapat percanggahan pada soalan peperiksaan, versi Bahasa Inggeris hendaklah
diguna pakai.]
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1. A short span of 1.4 m beam, 406 x 178 x 74 UKB with grade S275 steel shown in Figure
1 is simply supported at both ends where lateral deflections are effectively prevented and
twist rotations are fully restrained. Justify the capacity of the beam to carry a total
concentrated factored load of 1050 kKN (which includes an allowance for self-weight) at
mid span. Refer to APPENDIX 1 & 2 for the section properties of the beam.

Sebatang rasuk pendek 1.4 m, 406 x 178 x 74 UKB dengan gred keluli S275 ditunjukkan
dalam Rajah 1 adalah disokong mudah pada kedua hujungnya di mana anjakan sisi
dihalang dengan efektif dan sudut putaran adalah dikekang sepenuhnya. Wajarkan
keupayaan rasuk untuk membawa jumlah beban tumpu terfaktor 1050 kN (termasuk berat

diri sendiri) di tengah rentang. Rujuk LAMPIRAN 1 & 2 untuk sifat keratan rasuk.

[25 marks/markah]

1050 kN
A B
,L >l >
0.7m | 0.7m |

Figure 1/ Rajah 1

2. A tension member of a truss system consisting of 150 x 75 x 10 single unequal angle is
connected to a gusset plate at one end. The connection is made through the larger leg using
a single row of four 22 mm bolts in 24 mm holes at 60 mm centres. Justify the adequacy of
the angle if the design tension force N.z« = 340 kN. Assume the steel angle grade as S355.
Refer to APPENDIX 3, 4 & 5 for the section properties of the angle.
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Sebatang anggota tegangan bagi sistem kekuda yang terdiri darvipada 150 x 75 x 10
sesiku tunggal tidak sama kaki disambungkan kepada plat guset di satu hujung.
Sambungan adalah dibuat melalui kaki yang lebih panjang dengan sebaris empat batang
bolt berdiameter 22 mm dalam lubang 24 mm pada jarak 60 mm pusat ke pusat. Wajarkan
kecukupan anggota sesiku sekiranya daya tegangan rekabentuk, Niga = 340 kN. Anggap
sesiku keluli adalah gred S355. Rujuk LAMPIRAN 3,4 & 5 untuk sifat keratan sesiku.

Note: The numerical values of the partial factors recommended by MS EN 1993-1-1 are

ymo = 1.00 and ya2 = 1.1. Given value of the £5 = 0.5.

Nota: Nilai-nilai berangka bagi faktor separa yang disyorkan oleh MS EN 1993-1-1
adalah ymo = 1.00 dan ym2 = 1.1. Diberikan nilai f3 = 0.5.
[25 marks/markah]

[a] Briefly discuss the failure modes of steel columns.

Bincangkan dengan ringkas mod kegagalan untuk tiang keluli.
[4 marks/markah]

[b] A steel column is proposed to be constructed using 203 x 133 x 30 UKB Grade S275
steel section. The critical length of the column about both axes and the shape of the
bending moment diagram is shown in Figure 2. The column is subjected to a design
axial load (Ned) = 90 kN, design bending moment about major axis (My,eqd) = 30 KNm
and design bending moment about minor axis (Mzed) = 15 kNm. Justify the suitability

of the proposed section for:

Satu tiang keluli dibina menggunakan keratan 203 x 133 x 25 UKB Gred S275.
Panjang kritikal pada kedua-dua paksi dan bentuk gambarajah momen lentur adalah
seperti di Rajah 2. Tiang tersebut dikenakan beban paksi rekabentuk (Nes) = 90 kN,
momen lentur rekabentuk pada paksi major (Myeq) = 30 kNm dan momen lentur pada
paksi minor (Mxka) = 15 kNm. Tentukan kesesuaian cadangan penggunaan keratan

tersebut untuk:
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[i] compression resistance,

rintangan mampatan,

[ii] buckling resistance about the y-y axis,

rintangan lengkokan pada paksi y-y

[iii] combined bending and compression resistance about the z-z axis

rintangan terhadap gabungan lenturan dan mampatan pada paksi z-z

The section properties for 203 x 133 x 30 UKB Grade S275 are provided in
APPENDIX 6.

Sifat keratan untuk 203 x 133 x 30 UKB Gred 8275 disediakan dalam LAMPIRAN 6.

L1410

Ler,y = 4250 mm
Ler, 2= 4250 mm

00—

Figure 2 / Rajah 2
Steel column with fixed-pinned end/ Tiang keluli dengan hujung terikat tegar-tercemat.

[ 21 marks/markah]
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4. A structural engineer has been given a task to design a symmetrically loaded internal
column to carry loads from the four connected beams as shown in Figures 3 (a) and 3 (b).
Both top and bottom of the column are considered to be held in position but not in the
direction. The lateral restraint is provided at the mid-height and also at the top of the
column as indicated in the figures. With the given design data, verify the appropriateness
of column with the size of 75 mm x 150 mm, solid sawn timber section for the column

with respect to compression.

Seorang jurutera struktur diberi tugas merekabentuk tiang terbeban simetri dalaman
untuk membawa beban daripada empat rasuk yang disambung padanya seperti yang
ditunjukkan dalam Rajah 3 (a) dan 3 (b). Kedua-dua atas dan bawah tiang dipegang
dalam kedudukkannya tetapi tidak dalam arah. Kekangan sisi disediakan pada
pertengahan tiang dan juga di bahagian atas tiang seperti yang ditunjukan dalam rajah.
Dengan data rekabentuk yang diberi, sahkan kesesuaian tiang bersaiz 75 x 150 mm,

keratan kayu pejal bergergaji untuk tiang terhadap mampatan.

Design data:
Nominal size of sawn timber 75 x 150 mm
Strength Group SG4
Condition of timber Wet
Long-term load 10 kN
Medium-term load 24 kN

Data rekabentuk:

Saiz nominal kayu bergergaji 75 x 150 mm
Kumpulan kekuatan kayu SG 4
Kedudukan kayu Basah
Beban jangka panjang 10 kN

Beban jangka pertengahan 24 kN
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2000 mm

75 mm i R = ¢/

Figure 3 (b) Cross-section of column
Figure 3 (a) Vertical Column

[25 marks/markah]

. A detailed cross-section of a rafter is shown in Figure 4. With the given data as shown in the
figure, determine the number of bolt and arrangement of the bolt required to resist the
loading as indicated.

Perincian keratan rentas kekuda ditunjukkan dalam Rajah 4. Dengan data yang diberikan
seperti dalam rajah, tentukan bilangan bolt dan susunan bolt yang diperlukan untuk

merintangi beban seperti yang ditunjukkan.
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Given data:
Joint group J3
Bolt grade M12
Dry timber
Diberi data:
Kumpulan sambungan J3

Gred bolt M12
Kayu Kering

2/47 x 120 @ 47 mm apart

:300 - 5.50 kN

- —_

e

47 x 95 mm

L/
/A

S

Figure 4/ Rajah 4
Rafters connection

[25 marks/markah]
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APPENDIX 1/ LAMPIRAN 1

BS EN 1993-1-1:2005

UNIVERSAL BEAMS

[EAS354]

BS 4-1:2005
e oy Advance UKB
r
t
h :[d
I
Dimensions
Section Mazz | Depth | Width Thickness Root Depth Ratios for Dimensions for Surface Ares
Dies ignation ey af af Radius | betwesn | Local Bucking Distaling
Metre | Secton | Secton | Web | Flangs Filets  |Flangs| Web End Motch Par | Par
Clearance Metre | Tonmne
h b ta t; r d el | el lt, C Ll n
kgim mm mm mm_| mm mm mm mm mm | mm | m* m
5350138 + | 1383 | 5491 | 239 | 147 | 238 | 127 4765 | 368 | 324 a 110 | 38 | 190 | 137
S 10m 122 1220 | 45 | 218 [ 127 | 213 127 A7e5 4.08 ars B 110 | 34 180 | 155
S 100 1040 1090 | 5305 | 208 | 116 | 188 | 127 4765 | 462 | 414 ] 10| 32 | 188 | 172
L5332 10m 101 1010 | 5367 | 2100 | 108 | 174 127 ATES 4.0 44.1 T 10| 32 187 | 185
S35 10wz A 53341 23 104 1586 127 4765 a.a7 Ll i 110 | 30 186 | 202
S 10w 522 | G2R3 | 2088 | 98 | 132 | 127 4765 | 6.58 | 408 7 110 | 26 | 185 | 225
SxhGteBs + B4.8 | 5349 | 1665 | 103 | 165 | 127 4765 | 396 | 4863 ) 90 | 30 | 169 | 109
S33x165xTE + a7 | hEA 1669 a.r 1386 127 A7e5 4.81 LR T ] 28 168 | 225
Sidxiohues + &5 7 L2347 1651 5.9 11.4 127 4765 a. 74 L35 [ Gl ] 167 | 254
457 191x 181 + 1614 4920 184 1810 320 102 407 & v ol 3 1 102 | 44 1.73 | 107
A57191x 133 + | 1333 | 4806 | 1987 | 153 | 263 | 102 4076 | 306 | X6 10 102 | 38 | 1.70 | 128
A57191x106 + | 1068 | 4802 | 1940 | 126 | 206 | 102 4076 | 391 | 323 ] 102 | 32 | 167 | 158
AL TS 1xEE BH3 | A8T2 1928 | 114 196 102 AT 6 4.1 58 B 102 | 30 167 | 17.0
45719 1x80 593 463 4 1918 105 1.7 102 407 & 4.55 Bs i 102 | 28 166 | 186
A57x191x82 820 | 4800 | 1943 | 99 | 160 | 102 4076 | 503 | 412 T 102 | 28 | 165 | 201
ALTx 18T T4.3 | a570 1904 9.0 145 102 AT 6 5.55 453 T 102 | 26 164 | 224
A5 91xE7 671 | 4534 | 1800 | BS | 127 | 102 4076 | 6.34 | 480 [ 102 | 24 | 163 | 243
4571 523nE2 B21 | 4858 | 1563 | 105 | 189 | 102 4076 | 320 | 388 T 84 | 30 | 151 | 184
A5l 5w 74 4.2 46210 1544 a6 170 102 407 & 368 425 i 84 28 180 | 202
4571 S3nET 672 | 4580 | 1538 | 9.0 | 150 | 102 4076 | 415 | 453 ) 84 | 26 | 150 | 223
4571 523wl 508 | 4546 | 15290 | B1 | 133 | 102 4076 | 4.68 | 503 ] 84 | 24 | 1489 | 249
4571 52 523 | 4408 | 1524 | 76 | 109 | 102 4076 | 5711 | 536 [ 84 | Z | 148 | 283
A06x1 TExBS + 853 | 4172 | 18190 | 108 | 182 | 102 3604 | 414 | 334 T 96 | 30 | 152 | 178
At T8 T4 4.2 4128 1ras a5 160 102 38004 4 .68 3o i’ 4 28 151 | 204
A06] TAxET 671 | 4004 | 1THE | BB | 143 | 102 3604 | 523 | M0 ] 96 | 26 | 150 | 223
Aid TEx60 601 | 4064 | 1770 | T | 128 | 102 3604 | 584 | 458 ] 96 | 24 | 149 | 248
A0Ex1 TEx 54 4.1 A026 1777 I.7 109 102 3504 .86 468 3 o5 X2 148 | 273
A0 40mEd + 533 | 4066 | 1433 | 7O | 129 | 102 3604 | 4.46 | 458 [ T8 | 24 | 135 | 253
A1 40wl 46.0 | 4032 | 1422 | 68 | 112 | 102 3604 | 513 | 530 5 e | X | 134 | HAd
A1 4030 300 | 380 | 118 | 64 BE 102 604 | 669 | 553 5 8| 20 | 133 | M1
Abgad TxET 671 | 3634 | 1732 | 841 | 157 | 102 M6 | 458 | a2 ) 94 | 26 | 138 | 206
AhEx1 ST 57.0 | 3580 | 1722 | 81 | 130 | 102 316 | 553 | 5 ] 94 | 24 | 137 | 241
A58 Tx51 51.0 3550 115 i.4 115 102 MMie 825 421 & ad ] 138 | 267
Ahgxd Tinds 450 | 3514 1711 7.0 ar 102 3Ns .41 445 & G 20 136 | 302
L b 301 | 3534 | 1260 | 686 | 107 | 102 M6 | 463 | 472 5 OO| x| 148 | 302
ELL by ] 331 | 300 | 1254 | 80 | 85 102 Mg | 582 | 519 5 0| 20 | 147 | 354
3051 6554 54.0 | 3104 | 1680 | FO | 137 89 2652 | 515 | 338 ] 90 | 24 | 1286 | 233
3051 G5xdE 461 | 366 | 1657 | 67 | 118 89 2652 | 598 | 308 5 90 | Z | 125 | 274
3051 65x40 40.3 | 334 | 1650 | 6.0 | 102 5.9 2652 | 692 | 442 5 90 | 20 | 124 | 308

Advance and UKE are frademarks of Cones, A fuller descripbon of the relations hip betwesn Unversal Beams (UB) and the Advance rangs of
sectons manufactuned by Cones is gheen in section 12

+ These sectons are in addition to the rangs of BS 4 ssctons.
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APPENDIX 2/ LAMPIRAN 2

BS EN 1993-1-1:2005

UNIVERSAL BEAMS

[EAS354]

BS 4-1:2005
Advance UKB z
=
¥Y-—1—Y
=
Properties =
Section Second Moment Radius Elzatic Flaatic BucHing |Torsonal | Warping | Torsonal | Ares
D ignation of Area of Gyration Muosdulus Modules  |Parameter| Index | Constant| Constant of
A Aoig | Axis | Aooa | Awis | Axis | Axis | A Section
Wy -z Wy -z Wy -z vy | z=
u X L Iy A
om’ em® | em | em | ent | em® | em® | em® dm"® cm’ om*
532 10mi38 + 86100 | 3480 | 221 | 488 | 3140 | 381 | 3610 | 568 0874 249 267 250 176
S33@ 10w 122 TEOO0 | 3300 [ 224 | 467 | 2090 | 320 [ 3200 | S00 0878 278 232 178 155
533 1001089 GERO0 | Z040 [ 219 | 480 | 2480 | 270 [ 2830 | 438 0875 309 199 126 138
535210101 61500 | 2600 [ 219 | 457 | ZE00 | 258 | 2610 | 300 0874 334 181 101 128
533 1 0ndE 55300 | 2380 [ 217 | 451 | 2000 | E28 | 2360 | 355 0873 364 160 a7 17
53321 0mB2 AT500 | 2010 | 213 | 4.38 | 1800 | 192 | 2060 | 300 0.863 418 133 51.5 105
533165085 + 48500 | 1ET0 [ 21Z | 344 | 1830 | 153 [ 2100 | 243 0861 355 0.857 738 108
S33x165xTS + 41100 | 1040 | 208 | 330 | 1550 | 125 | 1810 | 200 0853 411 0.691 ar.a a52
533x165x66 + 35000 | 850 | 205 | 320 | 1340 | 104 | 1560 | 168 0847 470 0.566 320 837
A5Tx191x161 + TR0 4250 1907 | 455 | 3240 | 436 | 3780 | 672 0881 165 235 515 208
A5Tx191x133 + 63800 | 3350 | 194 | 444 | 2660 | 341 | 3070 | 535 0879 196 173 et 170
A5Tx 19106 + 48000 | 2510 [ 190 | 433 | 2080 | 250 [ 2300 | 408 0878 244 127 146 135
A5Tx191x08 45700 | Z350 [ 199 | 433 [ 1960 | 243 | 2230 | 370 0881 258 118 121 125
A5Tx191x89 41000 | 2000 [ 190 | 420 [ 1770 | 28 | 2010 | 338 0878 283 104 0.7 114
A5Tx1DInE2 AT100 | 1870 | 188 | 423 | 1610 | 198 | 1830 | 304 0879 308 i< 0.2 104
A58 1T 33300 | 1670 | 188 | 420 | 1460 | 176 | 1650 | 272 0877 338 0.818 51.8 WE
AL 1S ixET 000 1450 185 | 442 | 1300 [ 153 [ 1470 | 237 08T ars 0.705 3rd B5.5
A5Tx15EnBE 36600 | 1180 | 187 | 337 [ 1570 | 153 | 1810 | 240 0872 274 0.581 892 105
457152 T4 3ZT00 | 1050 | 186 | 333 [ 1410 | 138 | 1630 | 213 0872 304 0.518 65.9 5
A5Tx15EnET ZEO00 | 913 | 184 | 32V [ 1360 | 119 [ 1450 | 187 0.868 338 0.448 ar.7 858
457152060 25500 TE5 | 183 | 323 | 1120 | 104 | 1200 | 163 0.868 s 0.387 338 Te2
AT 5EnEE 400 | 645 | 179 | 341 | 950 | 848 | 1100 ] 133 0850 438 0.311 2.4 (5]
A06x1T8x85 + JTO0 | 1830 | 174 | 441 | 1530 | 201 [ 1730 313 0.880 244 0.728 3.0 108
A06x1T8x T4 EF3I00 | 1550 [ 170 | 404 [ 1330 | 172 | 1500 | 267 0.882 s 0.608 2.8 a5
A06x1 TExET 24300 | 1380 | 169 | 399 [ 1190 | 153 [ 1350 | Za¥ 0880 304 0.533 6.1 855
A06x1 TExE0 HE00 | 1200 | 168 | 397 [ 1060 | 135 | 1200 | 209 0.880 33T 0.466 333 765
A06x1 TEx54 18700 | 1020 | 165 | 385 | 930 | 115 | 1050 | 178 0871 383 0.382 34 0.0
A0Ex140mE3 + 18300 | &35 | 164 | 308 | 899 | 888 [ 1030 | 139 0870 4.4 0.246 0.0 &ra
A06x140m 46 15700 | 538 | 164 | 308 | 7FE | TRY [ 888 | 118 0871 390 0207 19.0 588
Al 30 12500 410 158 | 287 | 620 | 578 T24 08 0858 474 0.155 10.7 A4.7
35601 TIxET 14500 1360 151 384 | 1070 | 157 1210 | 243 0886 244 0412 0.7 855
356x1 15T 16000 | 1110 | 149 | 301 | 896 | 120 [ 1010 | 199 0.882 288 0.330 334 TZE
356x1T1x51 14100 | 968 | 148 | 3886 | 796 | 113 | 896 | 174 0881 324 0.286 238 649
3561 T 1xd5S 12100 &1 145 376 .78 a8 ira 147 0874 368 0237 15.8 573
A5Ex1ETHI0 10300 | 358 [ 143 | 2868 | 576 | 568 | 650 | 800 [ 087 352 0.105 15.1 49.8
A56x12THI3 B250 280 | 140 | 258 | 473 | 447 | 543 | 702 | 0883 421 0.081 8.79 421
305x 16554 11700 | 1080 | 130 | 393 | 754 | 127 | 846 | 108 0.880 238 0.234 3.8 3]
30516546 00 808 | 130 | 390 | &4 | 108 | 720 | 168 0,880 274 0.195 22 587
30516540 B500 TEd | 129 | 386 | 560 | 926 | 623 | 142 0.880 310 0.164 14.7 513

Advance and UKEB are trademarks of Cones, A fuller description of the relatonship between Universal Beams (UB) and the Advance rangs of
sections manufactured by Cones i ghen in section 12
+ These sectons are in addition to the rangs of BS 4 secbons.
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APPENDIX 3/ LAMPIRAN 3

BS EN 1993-1-1:2005
BS EN 10056-1: 1900

10 -

UNEQUAL ANGLES

Advance UKA - Unequal Angles

[EAS354]

Iz
h a0
r Fg_
b -ﬁ Dimensions and properties
Saction Maza Radies Dimenaion Second Moment Radius
D ignaton mr af Area af Gyration
Sze Thickness | Metre | Root | Tos o o o B B A
¥y -z [I3T] v Wy z-z wu -
hxb t I Iy e, A
mm mm wym | mm | mm | em om em' | em® [ em® | em® cm cm em cm
200150 [ 18+ 471 15.0 | TS50 | 633 | 385 | 2380 | 1150 | 2930 623 629 | 437 | 697 | 322
15 306 150 | TS50 | 621 | 373 | 2020 4re | 2480 526 6.33 | 4.40 .00 | 323
12 320 150 | 750 | 608 a8 1850 803 2030 430 638 4.44 704 325
2000100 [ 15 338 150 | TS50 | Fa6 | 2ER | 178D et ] 1860 193 640 | 264 .50 | 212
12 3 150 | TS50 | FO3 | 210 | 1440 247 1530 159 643 | ZET | 663 | 214
10 3.0 150 | 750 | 683 | 201 | 1E0 210 1200 135 G646 | 268 | 665 | 215
1500 15 339 120 | 600 53 223 Te1 205 841 126 4.74 246 4.98 1.493
12 6 120 | 600 | 508 | 212 2T i 0] 104 477 | 249 L2 194
10 18.2 120 | 600 | 500 | 204 533 146 51 B8.3 | 480 | 2.5 5.05 1.95
15TS 15 248 120 600 Lh2 1.81 T3 1189 53 786 4.75 1.4 4.58 1.58
12 0.2 120 | 600 540 1.69 Ses w98 &23 a7 4.78 1.497 4.92 1.58
10 17.0 120 .00 53 1.61 501 B5.6 531 55.1 4.81 190 4,05 1.60
12575 12 178 11.0 550 a3 1.84 354 ah.5 3 585 3.5 205 4.15 161
10 15.0 1.0 | 550 | 423 | 1.78 302 821 334 499 | 387 [ 207 | 418 161
[:] 122 1.0 | 550 | 4.4 1.68 247 &7.6 274 40.9 4.00 2.00 4.21 163
1075 12 154 10,00 | 500 | 327 | 203 189 0.2 30 495 | 310 | 214 3.42 1.58
10 13.0 10,0 | 500 [ 319 | 1985 162 e 197 42F | 342 [ 216 | 345 1.58
8 10.6 10,0 | 500 | 310 | 1.87 133 4.1 162 3ME | 314 218 | 347 160
100ES 10+ 123 10.0 5100 338 1.63 154 51.0 15 301 314 1.81 3.35 1.39
8+ .04 10,00 | 500 | 327 | 158 127 422 144 248 | 318 1.83 | 337 140
T+ B.77 100 | 500 | 323 | 1.5 113 3Te 128 20| 37 183 | 3.3 140
10050 | & 897 | .00 | 400 | 380 | 113 116 19.7 123 128 | 319 1.3 3.28 1.06
[ 6.84 B.00 | 400 | 351 106 | 809 15.4 G54 982 | 33 1.33 | 3 107
Blmed T 7.3 B.00 400 251 1.52 50.0 28.4 T30 15.4 251 1.74 207 1.28
Bl 8 T.or .00 | 350 | 2od4 | 0883 | 5TE | Q61 60.9 | 634 253 1.03 | Z60 | 0838
[ 541 .00 | 350 | 285 | 0884 | 44.9 758 | 476 | 403 | 255 1.05 | 263 [ 0845
TEuS0 8 7.39 .00 | 350 | 252 | 1.2 | 5RO 18.4 59.6 108 | 235 140 | 252 1.07
[ 5.65 .00 3.50 244 121 Al.5 14.4 b6 B.36 237 1.42 255 1.08
Tm50 [ 541 .00 | 350 [ 233 | 135 | 334 14.2 | 3y 782 | 230 1.43 | 240 1.07
x50 5 4.35 | 600 | 300 | 199 | 135 | 332 119 | 288 | 632 | 2.08 147 | 238 1.07
Elndl [ 446 | 600 | 300 | 200 | 104 | 201 TAE | 234 4.16 1.88 112 | 202 | 0855
5 376 | 600 | 300 | 198 | 0472 [ 172 | 611 19.7 | 354 1.89 1.13 | 203 [ 0860
] 5 3.36 .00 | B850 [ 247 | 0884 | 158 | 263 16.5 1.1 1.91 | 0784 | 1.97 | 0633
S0 30 5 208 5.00 | 250 1.73 | 0741 | 938 251 10.3 1.54 1.57 | 0818 1.65 | 0630
A5x30 4 225 | 450 | 235 | 148 | 0740 | 578 | 205 | 685 1.18 1.42 | 0850 [ 1.52 | 0840
AlnE5 4 1.93 | 4.00 [ 200 | 136 | 0623 | 3.89 1.6 | 435 | 0700 | 1.26 | 0687 | 1.33 | 053
A0 4 1.77 | 400 [ 200 | 147 | 0480 | 350 | 0600 | 380 | 0303 | 1.36 | 0514 | 1.30 | 0447
w20 4 1.46 4.00 | 200 103 | 0541 1.5 | 0553 1.8 0330 | 0825 | 0546 | 0088 | 0421
3 112 | 4.00 | 200 | 0080 | 0502 | 135 | 0437 | 143 | 0256 | 0935 | 0553 | 1.00 | 0424

Advance and LKA are rademarks of Cones, A fuller descripbon of the relatonahip betwesn Angles and the Advance range of sections
manufacired by Cones i given in secton 12

+ These sectons are in addition to the rangs of BS EN 10056-1 sectons.
i 13 the distance from the beck of the shon beg to the centre of gravity.

. 11/-



APPENDIX 4/ LAMPIRAN 4

BS EN 1993-1-1:2005
BS EN 10056-1:1009

ra

UNEQUAL ANGLES

Advance UKA - Unequal Angles

[EAS354]

h a0*
ri FL_
b -ﬁ Dimensions and properties (continued)
Saction Elastic Anghe Tarsiond Equivalent Slendemmess Muaimo- Ares
Demgnation Maosdubus Ao -y Caonatant Coefficent Fymmetry of
Sze Thickness o to It Saction
¥y -z Ao U Min M
hxb t Tan e [ ' ' Wa
mm mm em? em? em’ em®
200150 | 18+ 174 103 0.549 679 293 3Tz 4.60 0.0
15 147 869 0551 ma 353 4.50 2.99 50.5
12 119 705 0552 0.9 4.43 5.70 .97 40.8
200100 | 15 137 385 0260 34.3 3.54 51T 9.19 43.0
12 in M3 0262 18.0 4.42 &.57 11.5 e
10 3.2 263 0263 1066 556 782 13.9 0.2
150080 15 T 304 0.354 6.8 258 3.59 506 339
12 63.3 248 0.358 14.1 3.4 4.58 7.50 PR
10 53.3 210 0.360 8.30 3.89 5.56 9.03 3.2
150675 15 Th2 20 0253 251 262 374 6.84 T
12 61.3 174 0258 13.2 3.30 4.79 8.60 BT
10 5.6 145 0261 7.80 305 5.83 10.4 2.7
12575 12 43.2 169 0.354 1.6 2.66 373 6.23 BT
10 x5 14.3 0357 687 an 4.55 1.50 19.1
8 0.6 116 0.360 3.62 4.00 575 .43 15.5
10075 12 8.0 165 0.540 1005 210 264 346 19.7
10 238 140 0544 595 2.54 e s 417 16.6
8 19.3 114 0547 313 318 4.08 524 13.5
10085 10+ 3.2 105 0410 561 252 343 5.45 15.6
B+ 189 B.54 0413 208 314 4.35 6.86 127
T+ 16.6 753 0415 202 3.58 5.00 7.85 1.2
10050 8 18.2 508 0258 261 3.30 4.80 B.61 1.4
& 13.8 389 0262 1.14 4.38 6.52 11.6 8.71
BlnwEl 7 10.7 .34 0.546 1.66 202 372 4.78 9.38
Blnwd 8 1.4 316 0253 205 261 373 6.85 9.0
& 8.73 244 0258 0,809 3.48 512 0.2 6.89
TEuS0 8 10.4 495 0.430 214 236 318 4.92 941
& 8.01 38 0435 0.935 3.18 4.34 660 7.19
TmS0 & 7.0 378 0.500 0.809 208 3.89 544 6.89
BEx 50 o 5.14 319 Q57T 0498 338 4.26 5.08 5.54
Glnd [ 5.03 238 0431 0.735 25 339 5.2 5.68
5 4.25 202 0434 0435 3.02 4.11 634 4.79
BOn30 5 4.07 1.14 05T 0382 3.15 4.56 826 4.28
5030 5 2.86 111 0,352 0340 251 3.52 5.0 3.78
A5x30 4 1.91 0.910 0436 0166 285 3.87 502 287
4w 25 4 1.47 0619 0380 0142 251 3.48 373 248
A0 4 1.42 0.393 0252 043 257 3.68 6.86 20
300 4 0.807 0.379 0421 0. 1096 1.79 238 3.95 1.86
3 0621 0202 0427 00486 240 3.28 53 1.43

Advance and LKA are rademarks of Cones, A fuller descripton of the relationship betwesn Angles and the Advance range of sections
manufactered by Cones i3 given in secton 12

+ These secbons ane in addition to the range of BS EN 10058-1 sectons.
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3.10.3 Angles connected by one leg and other unsymmetrically connected members in tension

1

{2)

The cocentricity in joints, e 22710, and the effocts of the spacing and odge distances of the bolts,
sheoeld Tse taken into account indetrmining the design resistanoe of!

- uwnsymmetrical membsers;

- aymmetrical members that are connectod unsymmetrically, sweh as angles connocied by onc leg.

A single angle in ension conmected by a single row of bolts in one leg, see Figure 3.9, may be treatod
as conoentrically leaded over an effective net section for which the design ultimate resistance should

T determined as follows:

with | Balt N
with 2 baols: Wamd
with 3 ar more bolts: M
wheerne:

20ie, —0,54,0r F,

Foarz

= ﬁ.‘ "anr 'r=.

Farz

.I!I;‘i ""fnr -r:

Faz

IENE)

I )

NS

e and By are roduection factors dependent on the pitehp as given in Table 3.8, For inermediate values
aof p, the value of 8 may be determinod by lincar interpolation;

A is the net arca of the angle. For an wogual-leg angle connocted by its smaller leg, A should
b taken as ogual to the net section arca of an eguivalent ogual-leg angle of leg size equal & that

of the amaller leg.

Table 3.8: Reduction factors f: and g:

Pitch ™ =254, =504,
2 holts 2. 0,4 07
3 hwnlts o mriasre i 05 a7
. &) 1 bolt
— b 2 balis
-21
- - i - } €) 3 bolts
)
&y oy iy = "y

L

el

Figure 3.9: Angles connected by one leg
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Steel Grade (S275)
E = 210000 N/mm?
G = 81000 N/mm?
Depth Width Thickness Depth Ratios for
of of Web | Flange | between Local Buckling
Section Section | Section Fillets Flange Web
h b tw tr d crty Cw/tw
mm mm mm mm mm mm mm
203 x 133 x 30 206.8 133.9 6.4 9.6 172.4 5.85 26.9
Second Moment Radius of Elastic Plastic Area of
Of Area Gyration Modulus Modulus Section
AXis Axis | Axis | Axis | Axis | Axis | Axis | AXxis
y-y z-z y-y z-z y-y z-Z y-y z-z
Section
A
cm?* cm? cm cm cm® | cm® | cm® | cm?d cm?
203 x 133 x 30 | 2900 385 8.71 | 3.17 | 280 | 575 | 314 | 88.2 38.2
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