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Q1

Q2

Q3

A plate is connected on column flange surface using twelve normal bolts as
shown in FIGURE Q1. Load position is located 300 mm from column neutral
axis. Given the plate thickness is 10 mm and bolt with Grade 4.6 has diameter of
20 mm.

(a) Calculate shear load, moment load and resultant load.
(9 marks)

(b) If the shear failure occurs at bolt tread, verify the safety of the connection
in shear and give your comments. (A = 314 mm” and A, = 245 mm?).
(5 marks)

(c) If plate ultimate stress is 410 N/mm?, check bearing resistance of the

connection and give your comments.
(11 marks)

Design the simply-supported beam shown in FIGURE Q2. The uniformly
distributed permanent load is equal to 25 kN/m and the uniformly distributed live
load is equal to 20 kN/m. A concentrated live load equal to 50 kN acts at the mid-
span. Lateral restraints are provided at the end reactions and at the mid-span.

(a) Calculate and draw the reaction force, shear force and bending moment

diagrams.
(5 marks)

(b) Determine the initial size of the beam.
(6 marks)

(c) Check the moment capacity for both cross-section and buckling of the
beam and give your comments. Use beam size 254x146x43 kg/m and M,
= 189.5x10° kNm.

(14 marks)

A 8275 grade 203 x 203 x 46 UC section has been proposed as a column to
support a 30 m span Duo-pitch Pratt truss. The on-plan permanent and variable
actions on the truss are 3 kN/m and 4.5 kN/m, respectively. The truss is connected
to the face of the column flange while tie beams are connected to the column web
at mid-height and full height of the column. The purpose of the tie beams is to
provide out of plane stability to the whole column-truss frame. The full height of
the column is 6 m. All connections including column to base form a simple type
construction. Check the capacity of the proposed section and determine whether
the section is adequate in resisting the combined actions of axial compression and
nominal bending moment. Ignore the self-weight of column and tie beams. Use
the following given simplified interaction criteria.
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Q4

N M,

Nmin,b,Rd My,b,Rd Mz,cb,Rd

where:

Nga, My ga and M- g are the design values of the compression force and the maximum
moments about the y-y axis (major) and z-z axis (minor) along the member, respectively.
. XA X fyA
Noinp,ra is the lesser of Z2— and ==,
Ym1 YmM1
X,and y_are the reduction factors due to flexural buckling about the major and minor axes

respectively.

L xur Wy fy
My, ra is given by Ly

Ym1
—

is the reduction factor due to lateral-torsional buckling and A;p = %Z

. Wi 2 f; . Wei 2 f; .
M- ch ra is given by L2 for Class 1 and 2 sections and —=22 for Class 3 sections.

Ym1 Ym1

(25 marks)

The truss span illustrated in FIGURE Q4 is 15 m between point A and B. Make
the usual assumptions for truss analysis and neglect the self-weight of the truss.

(a) Determine the support reaction at A and B due to vertical load of 60 kN.
(6 marks)

(b) Calculate the internal force in AE member.
(6 marks)

(c) If the AE member of the truss is composed of single angle of 50 x 50 x 5L
section connected by welding connections, determine the resistance of this
member. (fy =235 N/mm?)

(6 marks)

(d) Suggest a design modification for AE member so that it is more economic.
(7 marks)
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Q5

(a)

(b)

Explain the classification of Malaysian timber including the types of timber on
each class.

(6 marks)

A column of 5 m height is to be designed using Nyatoh with standard
grade at 19 % of moisture content as shown in FIGURE QS. The column
is restrained in different conditions at every level and loaded with a
concentric load, P.

(1) Calculate the critical slenderness ratio, A if the surface of the
column is 200 mm x 200 mm.

(12 marks)

(i))  Determine the maximum allowable concentric load, P that column

can adequately resist due to short term loading conditions.
(7 marks)

- END OF QUESTION -
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DESIGN
BS EN 1993-1-1:2005 UNIVERSAL BEAMS
BS 4-1:2005
ey Advance UKB
r
by
h d
y'
Dimensions
';Sedion Mass | Depth | Width Thickness Root Depth Ratios for Dimensions for Surface Area
Designation per of of Radius | between | Local Buckling Detailing
Metre | Section | Section | Web |Flange Fillets |Flange| YWeb End MNotch Per | Per
Clearance Metre | Tonne
h b tw t, r d Gty | culty c N n

kgin mm mm | mm | mm mm mm mm mm | mm| m? | m?
305x127x48 481 311.0 | 1253 9.0 140 89 265.2 352 285 7 70 24 [ 1.09 | 227
305x127x42 4.9 307.2 | 1243 8.0 124 8.9 265.2 407 332 6 70 22 1108 | 258
305x127x37 370 | 3044 | 1234 | 74 | 107 89 2652 | 460 | 374 5 70 | 20 | 1.07 | 2889
305x102x33 328 3127 | 1024 6.6 108 76 27589 373 418 5 58 20 | 1.01 | 308
305x102x28 282 | 3087 | 1018 | 6.0 8.8 76 2758 | 458 | 460 5 58 | 16 | 1.00 | 355
AN5x102x245 248 1 3051 | 1M A.] 58 70 75 2759 | 576 | 47 R 5 a8l 16 .10992] 400
254x146x43 430 | 2596 | 1473 | 7.2 | 127 76 2190 | 492 | 304 6 82 | 22 | 1.08 | 251
254x146x37 370 2560 | 1464 6.3 108 76 2190 573 348 5 82 20 | 1.07 | 288
254x146x31 31.1 2514 | 1461 | 6.0 8.6 76 2190 | 726 | 365 5 82 | 18 | 1.06 | 34.0
254x102x28 283 2604 | 1022 6.3 100 76 2252 404 357 5 58 18 | 0904 | 318
254x102x25 252 2572 [ 1018 6.0 5.4 76 2252 480 375 5 58 16 | 0897 | 35.7
254x102x22 220 2540 | 10186 5.7 6.8 7.6 2252 593 3915 5 58 16 (0.890| 40.5
203x133x30 300 2068 | 1339 6.4 96 7.6 1724 585 268 5 74 18 | 08923| 308
203x133x25 251 2032 | 1332 | 57 7.8 76 1724 | 720 | 302 5 74 | 16 |0915| 365
203x102x23 231 2032 | 1018 | 5.4 9.3 76 1694 | 437 | 314 ] 60 | 18 [0.790| 34.2

Lateral torsional buckling reduction factors, y,,

/T]T Rolled I, H Sections

’ h/b <2 2<h/b<3.1 h/b> 3.1
1.30 0.52 0.47 0.41
1.35 0.50 0.45 0.39
1.40 0.47 0.43 0.37
1.45 0.45 0.41 0.36
1.50 0.43 0.39 0.34

Fogq = [Per]/[X 22+ Ty%]

1
Frgqa = [Foga® + Fra® + 2(Fy5a) (Fega)cosO)
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