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INSTRUCTIONS TO CANDIDATES

You shouwld have the following for this examination:
Anywer booklet;
Selentific calcularor,
This paper consists of EIGHT guestions.
Auswer any FIVE guestions.
All grestions carry equal marks.
Meaxcimum marks for each part of a giestion are as indicated.
| = Relevant design tables are anached .
Candidates should answer the guestions in English,

This paper consists of 9 printed pages.

Candidates should check the guestion paper to ascertain that all the
pages are prinied as indicated and that no questions are missing.
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A simply supported beam is foaded with factored loads as shown in Figure 1. Assuming that
the beam is folly laterally restrained, select a suitable universal beam section in grade 5 275
(grade 43} steel o satisly bending, shear and deflection,

Given: Permissible deflection = spam/200
E=205kNmm". (20 marks)
10kMN/m |ZkN

4 A timber truss with pin-jointed members, carries loads as shown in Figure 2, Using 4
rectangular imber section of strength class C 16, design member AF and check for sléndemess
and buckling.

Take the permissible stress as 2.56 N/ mm® | (200 marks)
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3 Using the three moments theorem, analyze the beam shown in Figure 3 and sketch the bending
moment diagram, indicating the values at all critical points: {20 mmarks)
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Table % Design :trc-ngﬂm py. for steel

Design Grade Thickness (mm), | Sections, plates and
less than or equal to | hollow sections, py
(N/mm2)

43 16 275

40 265

fid 255

100 245

50 16 355

40 345

63 340

100 325

55 6 450

Fa 430

440 425

63 40K

Tahle 11— Limitimg widthspo:thicknmen rating ir sectinns othar than OHE and HHE
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! ood 1imbe

Geometrical properties of sawn softwoods based on timber with a 20% moisture content

Tarpai Ares Section Modulus Section Moment of Area Radius of
Sizey S Livration
Aot ¥-x Abput vy Adbona k-x About vy ey X=X
mim 1Pt | i mim’ 10'mm’ 11 10 man* mm | mm
“2EuS0 [ ] 15 0.2 LOES 144 | ¥32
35475 .58 218 1.8 0,58 [ 316 (72
75 1.5 469 3.3 LT TRl LT | 144
St iin .00 3.3 41.7 #.17 104 WA | 144
S0x150 T.A0 188 625 | EA L56 413 | 144
F0x200 L 10.0 333 L5 33.3 .08 o
Tax i) T, 51 Z5 ik [l 253 289 | 3T
T5x150 K3 251 41 21 ST 43% [ 247
Tax2iN] 15.0 a0a i85 0.0 703 5T 27
C100x100 | 10.9 167 167 833 8.33 30 | 240
L= kS0 150 AT 250 281 12.5 433 | |0
[0l | 2000 BAT 233 667 16.7 §13-1 380
Ix250 | 25.0 I an 130 0.8 22 | 289
103 | 30 1500 500 3 25.0 aih | 289
Isix1s0 | 0.0 563 563 422 421 433 | 433
150:200 | 25.5 100 750 ] 56.3 577 | 433
[ ] M X250 1130 134 a4 B | 433

Tuble 1% — Maximum depth to hreadih ratios (solid and laminated members)

——

Degree of lateral suppoid Mamimum depth

breadih ratis
Mo Interal support 2 i
Fnds held in posiiion E3 !
Ends held in position and member hald in line as by purline or tio rods al contres
aot mree than 30 times brendth of the member 4
Ends held in pesition and compression odge hald in line, as by divect connection |
of sheathing, dack-or joisls : : b

Ende held o position and compreazion edge held in lino, as by ditedt connection
af sheathing, deck or jomts, together with adequate bridging or bleckng spaced |6
at intérvals not exconding six times the depth

Ends haid in position and both edges held hrmly in Hne T
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