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L. fa)  Define the following terms with respect to timber design:
easytvet.con
{1} applied stress; '
{ii) bagic stress:
(1) modification factors;
{iv)  strength class.
(4 miarks)

(b} A suspended imber floor has joists of size 225 x 75 mm, effective length of 4.3 m and

spaced a1 450 mm clc. If the otal load due to self weight is 1 kN/m", détermine the
safe intensity of live load on the floor, considering bending only. Use the following
data:

- Grude stress in bending parallel to grain = 5.3 N/mm?
- Load duration K, medium term = 1.25

- Load sharing factor K, = 1.1

- Depth factor K. = 104

&

{16 marks)

'3 Using three moment theorem analyse the beam shown in figure 1 and hence draw shear
force and bending moment diagrams and indicate values at critical poinis.

(20 marks)
1 2kN /st 20KN ITN
A.I bl | IH E i ’c 1] o
e 2.0m + I.Sm: 2o .ll |.5m .‘
Fig. 1 NP v
3. (a}  State three factors which determine the load capacity of a timber post. (3 marks)

{b)  Figure 2 shows layout plan and section of a loaded timber floor supported on timber
column posts of size 150 mm x 150 mm. Check the adequacy of the posts under the
following conditions:

= columns fixed at the bottom and pinned at the top.
- B, = 8800 Ni/mm?
- Permissible stress in compression parallel to grain 7,33 n/mm?
- Imposed loads on floor (long term) = 2.5 kKN/m®,
(17 marks)
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A, Using moment distnbution method analyse the loaded beam shown in figure 3 and hence liIfE"Pr
the shear force and bending moment diagrams showing values at eritical points.

(20 marks)
NB: Make four distributions only,
;1: KN/m N akMNim ey
I _‘rrn J L &m
I i
3. A simply supported floor in a braced industrial frame supports grid flooring and a column as 8.

shown in figure 4. Using the design data given, check the suitability of the steel beam with
respect to shear and bending.

(20 marks)
Data:
- uniformly distributed dead loads (incloding self weight) = 8 kN/m
+ = uniformly distnbuted imposed load = [0 kN/m . s Alfiaitin
- dead Joad in column = 10 kN b e
- imposed load in column = 30 kN £ et ani-
= -
h | | j—cotumn Grid floering T N
! | !
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Fig. 4
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b. {a)  Skeich the influepce line diagrams for the reactions at A and B, RA um? ﬁﬁl':ﬁrttﬁfbgm("uﬂrn
shown in figure 5(a), (6 marks)

A

B

Fig. 5{u)

{b)  Using the influence lines sketched in 6(a) above determine’the reactions R o and R,

when a train of loads as shown in figure 5(b) moves along the beam with the 20 kN load
at 3 m from support A, (14 marks}

kN 10 SkN kN

™
-] 4m I_ im
I

w

P

=
st

Fig. 5(b)

¥. Using moment distribution method analyse the portal frame shown in figure 6 and hence dmw
the bending moment diagram 1o show values st crical points.

120 marks)
Fixed .
Iy A IE
£ : 1 SKN/m 20kN !
L i n ! ﬂn
Y z[ § c [
Rigid Rigid Rigid
E
: i
F
L, 4m Jo  m N |
Fig. 6
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8. (@) A 100 mm x 25 mm strap is spliced as shown in figore 7. The bolts are 25 mm in
dinmeter. Check the load capacity of the connection with respect to:

(1} bolt shear;

(i)  bolt bearing;

(iii}  plate bearing and

(iv)  plate tension capacity.

Talke:
- shear strength on bolts (Ps) = 373 Nfmm”
- bearing strength (P,) = 1000 N/mm®

- tension strength P, = 560 Nfmm’ i 10 marks
MArks)

rlﬁﬁﬂiﬁ-mm strap plate

o ©

|

I {9 @

I [ S 150kN
OO0 O

|

—— 25mmd bolts
—t+3mm thick cover plate 27mmé holes
":" fﬁ." [ 4 } o
i 1 i [
150KN i g g g 150N
' | ! |
25mm
| | 1 I
—— 13mim thick cover plate
Fig. 7
(b}  State three advantages of welded connections over bolted connections. (3 marks)
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= <) Find the length of side fillet welds required for the connection shown in figure 8. The
capacity of b mm fillet weld = 924 N/mm run. (7 marks)’
x .
A
. |
316
| e = = 185, 5kM
{ e s -4:.'?—-1'[-'—-
22.6
\Ill B v
._""—,‘ Mote: Size of all welds is 6mm
£
Fig. 8
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