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on artificial stones and also mention advantages of artificial stones,

Wriic a short note
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I'wo vertical rods one of steel and other of copper are rigidly fastened at their upper end

{ a horizontal distance of 200 mm as shown in figure. The lower ends support a rigid
AL G s -
horizontal bar, which carries a load of 10 kN, Both the rods are 2.5 m long and have a
worizonls .

lional arca of 12,5 mme. Where should the load of 10KN be placed on the bar, so
CTUSS-51 i ) : ' =

: i 5 » SLresses in e " E =

e A— horizontal after loading? Also find the stre in each rod. Take E_= 200

GPaand E, = 110 GPa. Neglect bending of the cross-bar.

200 mm

Steel rod
Copper rod
25m

Ry

Fiw 260 =

pundl gir': gq’
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Fix 250 12, 5% Il 0XI°
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i FitFr= 1000
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T

A verlical tie fixed rigidly at the top, consists of a steel rod 2.5 m long and 20 mm diameter

. ased throughout na brass tube 20 mm internal diameter and 30 mm external diameter,
The rod and casing, are fixed together at both ends. The compound rod is suddenly
loaded in tension by a weight of 10 kN falling through 3 mm before being arrested by the
tic. Calculate the maximum stress in steel and brass. Take E_. =200 GPa and

E, = 100 GPa.

[12 marks]
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()] In the lhrt‘i‘-}‘i"i“"l arch ACH as shown in hpure, e ]:mliun AC has the .-1h.1p<- ol a
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Listributed load of intensily 18 KN/ m. Caleulate the normal lorce, shear force and bending

moment at the point D,
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What is meant by the term “refractories”? Mention the desired properties of refractories

Q.1 (e)

and also explain their classification.
[12 marks]
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Draw shear force and bending moment diagrams for the

4P 1
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Q.3 (b)

e

)

What are® he objects of ervation of tlmbm? State the requirements of a pood
preservative. A cribe the preservatives which

are commonly used in the Process
Gf preservation of timber?

_,[;‘O:M é;}’( 7(1lm~Law , [20 marks|
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Q5 (a)

Determine collapse load W, for continuous beam ABCDL lox

. . e I 0,
in figure. For span AC plastic moment of resistance 15 50%

W 2w,

_{2}- Lb _5_ [fz_ii

L
¥

Im

Jotv  SPe i‘i

ded and supported as shown
o, more than that of CE.

3m je— 2 ) —=t=— 2 m —=

(1.5M)) (M,)
Beam with loading

[12 marks]
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05 e} * - imply supported beam of span 8 m is subjected to a concentrated load W = 600 kKN al
v+ nud-span. The beam section consists of ISMB 400 together with steel plates of size
200 imm % 10 mm provided with each flange of the beam. For ISMB 00, [ = 20458 cm',
thickness of web = 10 mm, width of flange = 200 mm.

( alculate from first principle, the design shear force in the rivets provided for cach Hange
at a pitch of 200 mm. Neglecl the effect of sell-weight of beam,
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Q3 (| The ring beam of a water tank has a diameter of 12.5 m and it is subjected to an outward

radial force of 25 kN/m. Design the section of ring beam using M25 and Fed15. Assume
m = 11 and allowable stress in concrete in tension as 1.2 N/mm?2, (6, =150 N/mm?).

[12 marks]
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Q.6 (a)

vag ER
\ir) L]—y ft-e Mﬂ#j %@‘ﬁﬂ &
e Abe break 7 l > ol

A laterally supported simply supported beam of span4 m is subjected to factored column
load of 400 kN. Load is transferred through base plate of 200 mm length. Section available
is ISMB 400. Properties of ISMB 400,

Depth, 1 h = 400
Width of flange, by = 140 mm
Thickness of flange, tp = 16 mm
Thickness of web, t, = 8.9mm
Radius at root, R, = 14 mm
Stiff bearing length, b = 150 mm

Iy

Z, = 1176.18 x 10* mm?

The design compressive stresses for slenderness ratio for curve ‘C’

I.. = 204584 x 10* mm? ‘

Slenderness ratio (kL/r) 70 | 80 [ 90 [100] 110 [ 120
Design compressive stres (f,,) in N/mm? | 152 | 136 | 121 107

Assume Fed10 grade steel.
Check the following limit states:
(1) Bending capacity

(i)  Shear capacity

(1ii) Web buckling

(iv) Web crippling,

| (v)  Deflection

[25 marks]
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e Fmangen

Q.0 ii'-jE

(i) What are the similarities and basic differences between PERT and CPM?

(1) A product development project consists of the following activities, with their timing,

and precedents:

Activity Immediate S A

Activity designation| precedents | 11Me in Weeks

| Design A 21
Build prototype B A 5 ]
Evaluate equipment C A 7
Test prototype D B .2 !
Write equipment report E GD 5
Write method report F C,D 8 . |

Represent the project as a network diagram in the CPM format.
Identify the critical path and project completion time. Calculate the earliest and latest

starting and completion time of activity ‘E ".

[5 + 10 = 15 marks]

L
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#0 kN (DL) and 120 kN

pussel plate of

king, loads of

hack on either side of -
o Fed10 grade steel. Use

’ tnr
Q.6 ()] Diesapn a tie member of roof truss subpecht o 1o

(1.1 ) Lo double angle s ion connec te) band k- te i

H mim 11!“ t'“"l‘.l‘. v“jlil I"l mm [llﬂ l_,’]'.{. (ﬂ' ﬂrﬂtll" "1'. | T i 5{} mm}
2 (Givene = 40 mm. |

angle section 75 7 5 2 fomim, ,.ai_! - 716 mm’. 50 _—

¥

Jpeda = Bov +

("-7‘5’“{&151) - 29,7 W
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_cection, 300 M
- s of the square. If the effecy,.

‘11’9 crf“.‘i
A built-up laced column of overall squs
column. A},

ISA 50 x 50 x 6 mm at
calculate the load ca

the co rner
by placing four angles of rrving capacity of the
height of column is 10 m, then ’
check the lacing system for safety against:
(i) Local buckling of column angles.

(ii) Strength of lacing bars in tension 4
(iif) Strength of M20 bolts of grade 4.6,
Lacing system consist of 60 x 10 mm flat bars a,r.,
inclined to the axis of the column at an angle of 45 —
kL/r |40 |50 |60]70|80 90 | 100 | 145

5 5 50

7. (MPa) | 164 | 153 135 [ 125 | 111 98 | 86 | ; o
= = mm® ¢, = A =

FOI' ISA 5'} x 5[} * '5 mm, area = 568 mmZ* II = fy' 12_9‘ x 1 5m .

¥
Fmin = 19.1 mm.

i d.
nd cnmpression against shear loa

check safety of bolt.

ranged in a single laced system ap:
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1

ilever be: : constant width 250 mm
Q.7 (b)| Design the shear reinforcement ina tapurcd cantilever beam of

. A + figure. It consists of

i tis shown in the hig 1
hose section at 1 m from the face of suppor e ‘N and bending

"::11‘::“ S0¢ m:r: ; dia bars in tension zone. The shear force 18 “H.] [u.:"‘wli b E”di

2-22mm + 2-18 mm . n20 mix and Fe ade

t is 150 L'\:m at thi-S N‘E‘l:tiﬂn at ‘I\'{‘irking ll..lﬂdfi. Assume hl"n n
moment 1s 3 S
steel.

— mm
[ I I :m:] mm 250
1000 mm ; "

= ol ‘ E I mm

&

—

o= 400 mm ==

Section A-A

For M20 grade concrete T, values are tabulated:

1004, |4 55| 1,50 | 1.75 | 2.00
bd
1. (MPa) | 0.67 072075 | 0.79
[20 marks]
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agram is shown below along with th

o estimated time

For a certain project, the network di

Q.7 ()

ot completion (in days)

of cach activity marhed.

) ©
.1_.--}.
/'3{1
F—i—@
(i) Compute the activity times and event times.
(ii) Determine total, free and independent float for each activity.
(iii) Locate the critical path on the network.
[20 marks]
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