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Using the method of sections, determine the magnitude and nature of forces in

| fa)
the members of the frame shown in figure |. (T marks)
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(1) A composite bar is made up of two materials as shown in figure 2. If the

bars are stress free at 40°C, determine the stresses developed in the bars

when temperature drops 1o 20°C, when;
(i} the suppons are unyielding
{it) the supports come nearer to each other by 0.12mm.
Criven (13 marks)
Aluminium: Ea = 70kN/mm?

it =234 x 10° per *C

Rteel: Ez = 210kN/mm?®
a =117 x10%per"C
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2. Figure 3 shows a beam ABCDE build in at A and supported on rollers at B, C and D,
with DE being an overhung. The values of moment of inertia of the section over
each of these lengths are 31, 21, T-and 1 respectively, the loading being as shown.
Analyse the beam using the three moments theorem, and hence draw the bending

moment diagram, indicating all the critical values, {20 marks)
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. 3. Using the method of moment distribution, analyse the frame shown in fizure 4 and
plot the bending moment diagram indicating all the critical values. (20 marks)
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4. () A honzontal simply supported girder 14m long is of uniform section, and

carries two point loads as shown in figure 5. Using Macaulay’s method,
determine the deflection under each point load.

Take | = 1.6 x 10°mm* , and E = 210kN/mm?. (9 marks)
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{h) Figure 6 shows a loaded simply supported beam and its cross-section. Draw
the shear stress distribution diagram indicating the critical values for the
MAXITUIT SHear Torce. (11 mearks)
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b Figure 7 shows the plan and section through & precast concrete floor. Using the load factor

method, design the bean given the following information;

Concreie mix 1:24

- Beams are 200mm wide and simply supported on 200mm load bearing walls.

- live load = 3 kN/m?
Finishes = I'kMN/m?

Density of concrete = 2400kg/m’
Pst = 230N mm® {20 marks)
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A square column of size 300 X 300mm is to transmit an axial load of TOOKN to its base,
The column height centre to centre of floors is 3m, and is properly restmined at both
ends in position and direction. Design the column and its base given the following

. (a)

information:
concrete mux 1:1%:3
Pst = 140N/mm?
Pee = 6. 5N/mm?
Psc = 125N/mm?
m= |5
bearimg capacity of sail =250kN/m*

Assume any other relevant information { 18 marks)

(b} Detail the reinforcement for the column and its base as designed in (a). (2 marks)
’ p i [a) (i Differentiate between “basic stress” and * preen sirags’ ag
applied 1o imber.
(it} Expiain each of the following in stress grading of imber;
- visugl stress grading
(6 marks)

- macnine stress grading,
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(b Figure 8 shows the plan and section through a timber fioor fora
domestic dwelling. Design the fimber jotsts for strength class 502
given the followimg information;

Todsis are spaced at 400mm centres

Joists have an effective span of 3 Em

Self weight of T & G boards = 0,1 kN/m?

Self welght of plasterboard cesling = 0.2 kN/m?
Imposed loading on floor = 1 5kN/m?

Deepth of joist limited 1o 200mm

Density of timber of SC2 class = 540kg/m*
Modification factor K3 is as given in Table |
Modification factor for load shanng systems, K8 = 1.1

il

Depth factor, K7 = ['J":E:D]  where h = depth of beam

Maximum depth to breath ratio is as given in Table 2
Grade stresses and modulus of elasticity for $C2 class is as given in Table 3
i, 13 marks)
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B. (a) Figure 9 shows the roof plan of a proposed hall. The roof consists of 125mm thick
reinforced concrete slab support on universal beams, Check the adequacy of
233 A 165mm X 73 Kg'm universal beams in grade 43 steel for the roof given the
following information:
spacing of universal beams = 2.5m centres
roof finish together with waterproof layer of thickness 75mm is of average
specific weight 20N/m’
Live load on roof finish = 0.75kN/m®.
Density of reinforced concrete = 2400kg/ny’.
E = 210kN/mm*
- f = I63N/mm®
Pg = 100N/mm?
- Assume any other relevant information. (12 marks)
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(b)

Figure 10 shows a propased bolted connection. Determine the safe load P
Take f=95N/mm’, [=I155N/mm’and f_ =300N/mm’

{8 marks)
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Duration of loading
Long term

'lr";||=:_|: of K-

{e.g. dead + permanent imposed) 1 .0W)
hMedivm term
te.g. dead +snow, dead + temporary imposed) 1.25

Short term
(e.g. dead + imposed + wind. dead « imposed + snow + wind) .30
Very short term

{e.g. dead + imposed + wind) .75

Table 2: Diepth factor. K7 (BS 5268)

I A =117 for solid heams having a depth < 2w

|
° | 2 K, ={300/k) " forsolid beams '

-

with T2pwi= k< 300mm

3. K. = (.81 h 4 92300 )/ h” + 56800 ) for solid bearns

with =< 300mme

Table 3: Grade stresses, modulus of elasticity and density for strength class SC2 for
the dry exposure condition (Table 9, BS 52a8)

.f;'.;ff}I_FIIE'Hrlﬂ'mg Tengion _I':E.I;'.a-".'.'.':.'r:ﬂ_ L'-:'-‘.'rrprr_-r.-.um-a Shear  Mgauiies o el A e ianme

Clasy . parallel parollel  parallel  perpendicwiar  poralfed —— = Lheyrriny
firgraim tograln fo r:f-':-'.'l'.lr ter grain® frgroon (B fEaa ol
_(Wmai")  Nmer) (Nmin s (N (Nawe ) (N " (N ) fkgm |
L ] TR R s 04k 6 4500 540
See &b FS T 59 21 16 066 BO0D 3000 540
T SR e SR 1 S 22 L7 067 BRBO0 5800 5401
B e B 4.5 3 24 B — 4 9200 obdd) S50
_8CS 100 60 8.7 28 24 100 10700 10 500760
SC6 125 %5 0125 38 3% 1,50 14100 (180D 840
SC7 150 90 145 44 - 33 17S 15000 13600 0G0
ScE  1T5° W5 16y 0 53 3§ 200 14700 15600 1080
_SCO_ 305 133 )95 0 61 46 225 21600 1R0O0 1200

* When the specification specifically prohibits wane gt bearing areas, the hisher values of
compression perpendicular to the grain stress may be used: atherwise the lower values apply.
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Table 4: Remnforcement-bar areas (mm ) per metre width for varous bar spacings

Bar | Bar apacing {mm) )
MRS 0. I 10 TR o TEG 27%
'f'."l'lr'l"l:_i'__ -,

B |3 & 26 8 | 9 R

| B 671 303 402 335 oM. 252 333 201 183
|10 [U47 785 RIR 523 449 395 340 Sid 95g

12 _il_S'I'rE SR o o4 BI6- SeR ST asht 4l

| 16 (2681 3011 1608 1340 1149 1005 894 804 73
|20 14189 5143 2513 2094 1795 1571 1396 1257 1142
25 | 6545 4009 3927 3272 2805 2454 28 103 | 785

12 - BD42 6434 5362 4506 402) 3574 3207 2925

L 407 | - - 10050 8578 7I81 6283 SSES 5007 4570

' - 1
Areas of group of reinforcement bars {mm-)

Bar | Number of bars.

3-I::II._;

i ]
|68
163

177

670
047
1535
lfw:!-: |
4149

F

283
303
785
1131
2011
3142
Jhp| Wiy

RS2

[Hameter _5 Kl TP Tatis TRk R q q
{mm} | e = - 5. .
R N R & 835 PEA 14T 00 - 108 236 254
g 30 W1 151 201 251 302 352 402 452
) 79 157 236 314 393 471 550 628 07
32 113 236 319 457 565 69 792 005 1017
16 201 402 603 804 1005 1206 1407 1608 1RGO
| 20 14 628 942 1257 1571 1885 2199 2513 0837
| 25 | 491 982 1473 1961 2454 3949 3436 3927 4418
|32 | 804 1608 2412 3216 4021 4825 5620 6433 7137 g
40 1256 2513 3769 5026 6283 7539 879 10050 11310 12570
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