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01(a).

SECTION - A

The compound beam is fixed at A, pin connected at B, and supported by a roller at C.
Draw the shear force diagram for the beam.
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01(b).

From the aboave velve ecalwlated as above ohesr
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A steel rod of 30 mm diameter is enclosed in a brass tube of 42 mm external diameter and
32 mm internal diameter. Each is 360 mm long and the assembly is rigidly held between
two stops 360 mm apart. The temperature of the assembly is then raised by 50°C.
Determine (i) Stresses in the tube and the rod

(1i) Stresses in the tube and the rod if the stops yields by 0.15 mm

E, = 205 GPa, Ep = 90 GPa,
a= 11 x 10°7C; apy= 19 x 10°%°C (547 =12 M)
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01(c).

Determine the maximum stress in the steel rod shown in figure caused by a mass of 4 kg
falling freely through a distance of 1 m. Consider two cases: One as shown in figure and
other when the rubber washer is removed. Eqeel rod = 200 GPa, Kyusher = 4.5 N/mm
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01(d).

(i) In a circular shaft of radius ‘R’ and length L, U is the total strain energy stored. What
will be strain energy stored in the céntral portion of radius R/2? (Consider torsional
strain energy) ' 4 M)
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01(d)

(i) A cube of side “a” is constrained on five faces and the top face is free as shown in
figure. Derive an expression for 8 in terms of P, a, E and .
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01(e)

01(e).

covens e

(i) What is critical path? Why the critical path of such importance in project scheduling?

Citical path s the Longst path i o network iy

F and (st events of the Pw]cct network.
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(ii) A project consists of 7 jobs with the following details.

tHime.

ero Slock events and

de U’)g ,')YD:]CCE'

Job Optimistic Pessimistic time | Most likely time T ——
time (days) (days) (days)
A 3 7 5 -
c 1 18 14 A
D 4 12 8 B
F 5 19 12 -
G 3 6 4 E,F

210

Draw the network and determine the critical path, and its expected duration (T.). What
is the probability of completing the project in ‘T.” days?

(8 M)
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02(a).

'Elpcc‘ftd wmpchoo time  of Th; projccf
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For the given state of stress, determine :

(i)  the principal planes,

(i) the principal stresses,

(iii) the orientation of the planes of maximum in-plane
shearing stress,

(iv) the maximum in-plane shearing stress,

(v) the normal stress corresponding to maximum in-
plane shear stress plane.

Grriven data

0}, 2 —0 M Py
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40 MPa

" 35 MPa

H‘—’— 60 MPa

=

]

(5%4 =20 M)

Candidates
must not
write on
this margin



(;) Vﬂ‘nu’pol plenes ovien Faban  o7¢ 91'\/60 171

tan 26y > X

G

= (35D

—604 40
—= —250

o o
Op » ~3F02 5297

C;) f)rinu’[xﬂ plmmshc:scr ore ﬁ;‘/m b(j;

= 50 + 3¢.4 Mla

a213::

Candidates
must not
write on

this margin



|Trpgu = —12:60MPa

. = —264MPa

min

)
(#1) Monimom Shear PIOJ}C orieotahan
a('VUn ba )
G — @
tan ‘2@5 -~ il LT
‘?Zld
—60 + 40O
- 2 (35)
= 0 2857

205 = 15-950

. o
‘ Og = 4,<7:7° 2 C/?.q?J

»n14

Candidates
must not
write on
this margin



(7”) Monimvm ir)rpfa‘nc gheaw‘nj gtveys  Ic ﬁr’w.«)

by )

Q

g
e [ HVD) + 35
3 2

Toox = sewrMPﬂ

- g
Tonon = (‘r.i———'ﬁ) + Ty

() Novmal  stwess coﬂrapmndjna +p  masumy a)

gnrplane Shc@r S{Ye_ﬁ' [)[0.)’)( te ﬁ}m bﬁ/
M + Ty
G“ =2 Uava - S L"
— — 6o ~4o
2

ol = <50 Mf)al

15

Candidates
must not
write on

this margin




02(b).

The non-prismatic cantilever circular bar shown has an internal cylindrical hole from 0 to

el ; o7
X, so that the net polar moment of inertia of the cross section for segment 1 is (gjlp.

Torque T is applied at x and torque T/2 is applied at x = L. Assume that G is constant,
(i)  Find reaction moment R;.
(i1) Find internal torsional moments T; in segments | & 2.

oy . . . - TL
(ii1) Find x required to obtain twist at joint 3 of 03 = ——.

P
(iv) What is the rotation at joint 2, 0,7
(v) Draw the torsional moment (TMD: T(x), O < x <L) diagram.

’__ Tan— | Segment 2
: i
X EIP p T
R, 2
— =T
1 2 3
| X ! L-x (5x4=20M)

G‘)jﬂ’ama.l momends I S‘¢7mcn't;
1 6nd 2%

T:'f"ﬁr
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() Rotation
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02(c).

(i) A hydraulic excavator back hoe is excavating a basement for a building. Heaped

capacity of bucket is 1.5 cu yd (0.8 cum near higher side). The material is common
earth. The job efficiency is estimated to be 50 min/hr. The machines maximum depth of
cut is 7.6 m and the average digging depth is 4 m. Average swing angle is 90°. Estimate
the hourly production in bank measure.

Consider,

Bucket fill factor (for common earth, loam) = 0.9

Swing — depth factor for Back hoe at 90° angle of swing = 1.1

Standard cycle per hour = 135 cycles / hour . 6 M)
Griven doata
\ . gm3
ocket capocity (V)= O
™ .50 _
TJob &Wumud ffaC‘fW (k) = pr iy 0-%33

Bucka b Ul facty () = 09
Sw{f)ﬂ ’d-l-Pl'h factor (Kz2)= 1]
and.t Tome Cc-T) = 125 chlm [hr

. 3600 _ a3 gconds

e

135

proclucﬁ'oo vote tn Bonle tubic Meters po

hour (BCM pe hout)

=[Bucket capdt () )(3600) rk ¥ Kz

chm +ime (See)

0.8 (M) *35°°>-x 0.833X 0:9 X1+
9_ '____________————‘
2 3 (see)

2 88 BCM /hOUY
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02(c).

(ii) Write the difference between a Dozer and a loader? (10 M)

NDOZER '~ f) dozrer s a hl.aud consksuction  equipment

ot bh larﬁ( metal bucket on s 'ﬁfun{) wied
construehon oftes. Tt is ban"callﬂ o cexawlery
d coith I)usb a [0(3&’. t;umhfb

upment  assoualte
o wHh  emall bouldeas and

oy soil cond , looge soils
ony canth materrals.
front eod butke £

@) LOADER '\~ Tt i¢ also celled
}, ond Smo .

Lke & dorer +H pus
te 4o lecd ma berial,

() A Dorer has 430 primey tools, the Pront heoy
e tal blo de oand  back end 'ﬂ'ppm, du{gncd h)‘puﬂ')
and chowe materials on the 7ravnd _eud') ay oirt,

gond,rrubbu,omo( ctc. Qic back end 7ipplr breaks

Jown hatd  eadth matesialt
) A looder ic equipped el th equore

the front. Tt main funchon i 1o SCoop
load rv;c;furiau fron the 9mund guth -aJ
¢oil, sond , vocks aad ﬁrwd: cte.

(5) Cost O} Dozex s hfahta when @mpwed

4o the cost of Locder.

lboaeer , coorks
The main funehon

butkeb o

av

debic ,

(L') Move pOC.DUr Yoﬁf)j Lnﬁ;m nq_cgjgofd —fo'y Douey

When compafwl +to trom‘ tnd Loader.
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02(c).

03(a).

(ili) Describe the Dozer production estimate ? 4M)

Tor Dozer eanth work equipment
let ¢ = Blade 'Hujh‘t ok the Pr"e measvred

w = Blade w;dH-, o the pile measvred

' d
L - Rlade un?H-, o} the prlz measv re

0 Blade Load (Lm?) =Hm) xRI(M) * LIm)
= fiwd eyl time

(.9—) DOW (‘_jd,t 'tl"f)e Cﬁq ’h'
mac

\orioble Lﬂ
= fixed eyele Aime o monawvur‘/o@,choncd“mﬁ geax,
ac k toadioﬁ and dvrp. -
— \lgriable Lﬂcﬂl time ¢ the time —ﬂ?_ﬁre

do2¢ ond weturn .

.,>ou’cpu% o doter pradprh'on CBCN))

. Blode copocity (L) tr) xseoo*ﬂmcb?—f o
//—/‘ i
eycte time (see) multiplied)

(i) Compute 2" moment of area of a plane lamina shown in figure about an axis parallel to
its base and passing through the centroid in cm”.

20 cm

=

(12 M)
25c¢cm
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03(a).| (ii) Derive the expression for distortion energy per unit volume for a body subjected to a | Candidates
uniform stress state, given by the principal stresses o) and o, with third principal | ™ustnot

i write on
stress o3 being zero. (8M)
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03(b).

The wooden section of the beam is reinforced with two steel plates as shown in the figure
below. The beam is subjected to an internal moment of M = 30 kN-m.

(i) Determine the maximum bending stresses
developed in the steel plates and wood beams.
(ii) Sketch the stress distribution over the
combined cross section.
(Take E,, = 10 GPa and Ey; = 200 GPa)

(14 + 6 = 20 M)
Griiven  data
M = 30 KN-m
E, = 0Gla :
Esp 7 200 Gfa
et s

M To Cmab%ge the (,omPog]ta sechon
Lk frong{-oth 1 1o fulbo &f.ud cechon

Mode o vohio,

o€ - _oos
00
st ~

Tho s

byy = Ml = ORE %100

= § MmMm
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Do

|

03(c).| Consider the following project data :
Activity A|/B|C|D|E|F|G|H|T|J|K]|] L {M| N
Predecessor(s) | - | A|A|A|B|B|C|E|C|D|IJ|FGH|K|LM
D :
BN 7(s|6|3|8lal2|s]e|3|s]| 7 |3]4
(days)
(1) Draw a project network and find out critical path
(11) Determine all the three floats of all activities (2x10 =20 M)
e o
™
)
; 3
M
2
F
0 ol
5 P
T
Q Al
P ~
K
-
e
] >,
i -
b
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04(a).

Three pinned-end columns of the same material but different shapes have the same length
and the same cross-sectional area as shown in the figure below. The columns are free to
buckle in any direction. The columns have cross section as follows: (1) a circle, (2) a
square, and (3) an equilateral triangle. Determine the ratios Py : P, : P3 of the critical
loads for these columns.

(1) @ 3 S0
Gilven  data

5 Mal'mioj DF tadh
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Gok
Hue ,E ond L oxe const
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d
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04(b).| (i) A project is composed of eleven activities. The time estimates are given below. Candidates

must not

Activity ty ty write on

1-2 7 17 9 this margin

1-3 10 60 20

1-4 5 15 10

2-5 50 110 65

2-6 30 50 40

3-6 50 90 55

3-7 1 9 5

4-7 40 68 48

5-8 5 15 10

6-8 20 52 27

7-8 30 50 40

Find (i) Critical path and Expected duration of the project
(i) Slacks of events and Project duration distribution 2x5 =10 M)

ta'l"'i“tm"'tP
fh‘v’\ha te =
4 ”
| — 2 M =10
(4
1— 3 [D+L&(_9—D)’i?-=;9-5
£
\— Lo
504 t(es)4no o
g.—~5 - P .
ﬁ 9. ¢ _ “to
B 55_3+ u(55)+QO:6O
6
23— 3 =
L0 4 t 68
Lf_} quﬂ) > S0
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04(b).

* on:)&d’ duvaiem  dishhbobm (u ¢ 2 0—-)
0= dg, 2 go —1on\* Qo0-50 L+ Sl—l;;—
s (5 () ()
= .J 6144 4 Y4l Uy + g HY

- .91

Mtz = us 4 3(uaz) ——v!:folrlur o 15‘0-7;]

(ii) A bolt is under an axial thrust of 9 kN and a transverse shear force of 5 kN. Calculate
the diameter of bolt according to the theory of maximum strain energy. Take
Sy =250 N/mmz, p = 0.3, and factor of safety = 2.8. Assume uniform distribution of
normal and shear stress on cross.section. (10 M)

il thvost = p - a X15° N

Sheav Fove =& 2 5%x10° N

2 3
qQy\0 ——36*\0 .
el [‘fLSS'J(rQ"..-—-——': Nmm
.“ AN & A ﬂdl ———_‘r‘dg_ [

l-'t

3 3
318 = T SXI0” o~ 20%10 r
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.'.(’n‘ndpm\ Shressy  ove,
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04(c).| (i) Explain different types of depreciation? (8 M) | candidates

must not

Q_ﬂ)‘&_ﬁ*ﬂoﬁ S Dbpvc dabion enpente s o o xr::::gm
acwm’n’ma o olMocote the cost o} awﬂ;bu
asset oves ik wepul M. Ot s the yedwcbiom
& soldwe @ on asset ovo time  duw to waage s
weos , teos o obsoleswnce .

T oot evenel {—npu o cﬂg_pTwO\b"h enpen 88
ond Aifperiot  Jumules A determiniog  the bo 6l
volue s, on asset .

b stroight -tine Depredalio !
the Colcul&h'ﬁ@ the eapensc.

Tt 1s commoD and

senple methed o)

b — salua valug
Dtpfciol’im Eapense 2 L_I’_S______’__%i_/__

uu‘rtkul U}L

th Double duﬁn'{oa - baleace chpndab'mg

¢ i ws
5—{: fv’egul’ts ™ 'Lo-lcdd\ empmy_ (¥s) the cOU\lAaA *d
X Gppo»e.c\ o the lates qeess g an acrett waeel

UV‘

NN boole Vv
D(pmdaﬂm bpinte = B(Tnmoj o

% .
Rate df cthvu:jabﬂ |
i Un'r‘\:S o} prgy_gbm,ﬁpfw‘aﬁm‘.

(Numbe ¢ un/ts
O,_,p*ru‘ahm Expentc = prodo tad . (eosk =

(Lt'k( in numbd mﬂﬁ?_ﬂiﬂ

1138



04(c)

(i) The initial cost of a piece of construction equipment is Rs.35,00,000. It has useful life
of 10 years. The estimated salvage value of the equipment at the end of useful life is
Rs.5,00,000. Calculate the annual depreciation and book value of the construction
equipment using straight-line method and double-declining balance method. (12 M)

Initidd cost 9 the conshctim equpment
=P > Rs 580,000
fetimated soluo%;e volme - gu = R¢.5,00,000

Wge b.,ul Ubt(, - N :Loucovs
=-Foy ghoi%h’c Wae method *

3,50 000 — 500200

Dm:0|=D,_*v-'-:OC|¢D|o> o

R¢. 200000

Rook value at the end 9} 15F yeod
—R\, > R 2A9 3500000~ Rs. 300 000

— Rg . 32 00 000
d
Rook uwolee ot the end o 3" d«u

00
- \y. — Rs. 32 00 000 — Rg, 300 O
L/

-

_ R¢.29,00,000

. 2 - ¥ method,
=) Fpy Double Dcchom@ ‘??CJO”U‘)CJ e

d = P ,%:- = 0.2
= N 1o
gt oS ':D, -

iat | 0.2

szrwahm f P F 2 00 000 ali-03) ¥
Rs.F 00 000
Z

. nd

DLPveuaHm fov 2 TN e D, o

- 2'60 000 ¥ (t-0.2)
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05(a).

A beam ABC having flexural rigidity EI = 75 kN-m” is loaded by a force P = 800 N at
end C and tied down at end A by a wire having axial rigidity EA =900 kN. What is the
deflection at point C when the load P is applied?

B C

P =800 N
(12 M)

Rean ted dowod btﬂ a wolve.

GQiven data:

p =
EQl = A5 kN-M

ep = Qo0 kM
| - go00 N
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05(b).

(i) A certain steel has proportionality limit of 3000 kg/cm® in simple tension. It is
subjected to principal stresses of 1200 kg/em? (tensile), 600 kg/em® (tensile) and 300
kg/em® (compression). Find the factor of safety according to maximum shear stress
theory ? (6 M)

Griven
Syp > 2000 kff[ml

q ° IQ'DOL?[CML (tensile)

ﬂjz&wkakﬁ—CtUMV)

G}, 2 ~300 Lﬂ[(ﬁﬂl’

0, -y -T2 d; - (ﬁ)
-Cnno* = yman ( __?’ ) y =y o) 2
1200 —600 LoO 420 o’) r?oa«_\zgo)
— N0OA 9 ) 2 y 2

o Ton = 450 ‘Lﬁ[m’l

-ﬂu_ovdfoca 4o mosimum  Shear chress {haord

S t
2 Fos

nso & 39020
R Fol

Fog <« 2000
2% {80

Fos &1

-

IFos =9
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05(b).

05(c).

(ii) Calculate the moment of inertia I for the hollow composite circular area shown in the
figure. The origin of the axes is at the center of the concentric circles, and the three
diameters are 20 mm, 40 mm, and 60 mm.

Hollow

Giiven data:

4 =20omm , dy = koMM

4 ~\ Solid (6 M)
-~ 6OMM)
a

Moment ok ?f}(fh'q OL» [éN ﬁ'pverr) wmpoﬂ‘te S‘echar)

s ccladated b‘d
_q 4 (dg —dy'
IS ™ [d’ ( 3 dy >j

| "
= U ['zou( 4 (60"~ 1O )]
s

P
, dy - 513 cto. mm't

A hollow column, 400 mm external diameter and 300 mm internal diameter, is hinged at
both ends. If the length of column is 5 m, E = 0.75 x 10’ N/mm?, factor of safety 5,
Rankine’s constant 1/1600 and crushing stress 587 N/mmz, find the safe load the column

can carry without buckling. Use Euler’s and Rankine's formulae. (12 M)
(hiven daln
D, = 300mm D, =4"“00ma)
te=2L=256mM
») D,

5
£ = o0sx Ml

Fos 25

\
600

Qanlines conctant (x) =
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05(d).

Define line of balance and mention its application. Cash flows for a company are given in
the table.

End of year 0 1 2 3 4
Project x | -50,000 | 5,000 | 17,500 | 30,000 | 42,500
Projecty | -50,000 | 40,000 | 15,000 | 15,000 [ 15,000

Using Net Present Value method, find which project is favourable? Consider 10%
discounted rate per annum. (12 M)

=2 Line ¢ Balonw 2 - LoB) s QA mona?,emw’(

wlﬂtdc, ‘H')c

Conbyof procecs aced tn conshroction
poject  entains blocks 6} vcp(,h’t\'vc- w ovk
sctivites , suth as voods, P?PeQineg , o nnels
Yoﬂ\yoma% and hia\nﬁsa bufldfoas.
ploe collects , measyves and Pmmt information
velating to ime, coct ond completion, ond

proents Tt aaclff)s{ o spedfic ploo. o
+ 66 7t“"{f U a ﬂmphlc devite that

mcw\o.am o e &b o gl'r)%fel calanu whidh
, q
octivies 0| N o,owot—ion aye “in bolona

=> Nel pwmn’c volw mdhod:—

K hae ne b pﬂmn’t wosth Afor projccf ¥ =

P o
s 413,500 L 0%,
50,000 + 5,000 % (}-’%9 to’l J J) ? ﬂ(F

:?) 4 30000 X C?/F 5 10°]s, 3) + 42,500 %(% ,0'h) ‘f)

NPW = -50 000 + 5000 X0-109] 413 500 % 082645
} 20,000 % 0735131 442500 %0 6830
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05(e).| (i) A Dozer is consider for estimation of loose cubic meter dozing the soil excavation | Candidates
work. The measurement from the Blade Load test Dt ot
Blade height, H; = 1.5m & H; = 1.58 m ;fi':;‘;’r‘gin
Blade width, Bj=2.1m& B;=2.13 m
Blade Length, L =3.84 m
Manufacturer’s catalogue blade load (where H, B & L are in feet )
Blade load = 0.0139 HBL (LCY)
(a) What is the blade capacity in loose cubic meter for the tested material.
(b) What is blade capacity in Bank cubic meter for the test material, if soil load factor

is 0.8 (25% swell). (7 M)
41,1 Ha lis +1.58
Meon Heﬁﬂht () = il
2.
= |54 M

Me@n widbh (B) = 8,46, _ 214213 — 512 m
2

@Plode  Load (LeY) =0-0129 HeL (whare BB, L oad
0 (-{—&Q , as P& man vlackuvey CatULUj)u&)

Sh 212 284"
':(.OoO!?)Ol’)( 632048 03048 o
615 LCY (Loote whic \dmd)

(e wbic feat)

Oxe

%
65 (3 {eelt) C[_oo

-
-

3
= 6AS £ (3%0:20%8) (Lem)

(i T (toase enbic et

load factoy

®) Blade load (Bem)
_ plade load (LLM) % ¢conl

- kT K 0-3
';E,.}G CBCM) \
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05(e).

(i) Write a note on loaders construction equipment with line diagrams. M)
Sfoades (s a teactoy eé%v/l,df)fflt’)’f with o Afront end
bucke b collod as Loccley , front end Loadas (o)
bucket loader . Bath whed Loaders and tack
mounted loodw are available.

Sloaderc ave wed !

) To encavate cof 1
howd uoits and hoptts.

4o medivm, hasd meternal .

@) Loods
(3) Stocle P7U05
() Back fv'lhbﬁ
(&) Movfoﬁ concvete  0nd

mater b

ditche |
othey eonshoue bor, matendy

o
3 Prodoction of loodey (¥ ) = Bucket load (* )

(ﬂd;u:‘\pd Aouy

- (ﬂdﬂ, Hme = Bawic Lt/z.ll—h’me_ 4 Tvoed ﬁinc 4{_6
Fixed +ime fov 9{0&1 ghift ¢

— oline Dz’u‘?mm d) 1 oacles.

M (Jnl*&ff

J‘l}jdra.uht J‘jﬁc
Levets ?Udledﬂ.ﬁ

L
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06(a).

At a point on the surface of a machine the material is in biaxial stress with oy = 32 MPa,
and oy =50 MPa as shown in figure (a). Figure (b) shows an inclined plane aa cut
through the same point in the material but oriented at an angle 0.

g

(i) Determine the value of the angle 0 150 MPa
between zero and 90° such that no A
normal stress acts on plane aa. 32 MPa §
e O — ot -~
(i) Sketch a stress element having plane i F
aa as one of its sides and show all
. Fig. (a) Fig. (b)
stresses acting on the element.
(2x10 =20 M)

G1;VU) dala

- Ty 20
U,I:z 29 MPa " G”a > - 50 Mpa *y

e ¢ e )
) Normal shress af ory ang& o' 1 given by

18

Given that T 2°

0- 3250 4 32150 (ph0 + 0
2 >3

Ll 026 =

26 = st Vet )

49 = 2320

() For the sheps dement wohich Is ab

2

04\%& G=28.66", Sheay shus ic ff"““ by

(: ®<O £q0")

L §
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Olso chvees 1o vomon
-
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! d
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06(b)

(i) Consider a project with the following data.

Activity | Predecessor t, ta tp
A - 6 8 10
B - 3 7
C - 3 5
D A 8 11 14
E B 2 9 10
F B,C 2 6 10
G D,E 2 3 10
H F,G 4 8 12

Determine,
(i) Critical path and Expected completion time of the project
(i1) Standard deviation of critical path and Project duration distribution. (2 x 5 =10 M)

Activity o bt b
'ErE e
6
A g
B 5
C '
D Il

2+4(@)110 o

£ ¢

I
== 6
WS RERDT
G 6
I I S

b g
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06(b)

[}
(\/\)IOLCHOG at %xg . 5m o A,

(r('.P = (IO Q) (“’l’ - (10 __9_)'1— (w_,_Lf)L
) <
= \[O"‘H{"f'['l'l.}g’ + (<92 7

pfh}ccjf dwrabion dickd bution CU + 3 G‘)

na2c 2 20 323

ptng =[2ws to 3¢

O-BT2>2%3 U= MA3¢ = 3769

where x is distance in ‘m’ measured from left support. Develop SF and BM
equations. (10 M)

C:q)ui‘\nohnt Load
W = Area ﬁ»é % 6x W,

= é ¥ 6x(S¥6)

il = 60N

ZM,=0

(ii) A simply supported beam of span 6 m is carrying a distributed load w = 5 x> N/m,
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06(c).

A project consists of 8 activities with the following activity durations and costs.

Activity I\.Iormal Frash

Duration | Cost | Duration | Cost
1-2 5 2000 2 2600
1-3 6 2200 3 3100
2-4 4 3100 2 3900
2-6 7 2500 4 4000
3-5 5 3500 3 3900
4-5 4 1500 2 2300
4-6 6 3000 3 4200
5-6 1 2000 4 2900

, £ N, =19,¢00
Indirect cost = Rs. 400 /day

Determine Optimum project duration and Minimum project cost.

Tot) NMormal st 2 1agoo

(20 M)

AC
i cost ¢lope = ——
ACh\:H‘\D P AT
0 -2000
| — 9 QGOA =200
6 —2Q
‘.” 5 8[00 '_-2.300 3300
6—3
- 3900 - 300
Q’ uf gi__?____-.-—— - Hoo
Y -2
. 4o00.-9<00
9 — 6 Hoo 28 =50 0
. D e
' 23— 5 3900 —-3500 e
5-——8 - R
A W — 5 2200 — 500
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07(a).| A project has 11 activities with the following 3 time estimates. Candidates

Activity | Optimistic time | Most likely time | Pessimistic time e
1-2 3 5 7 this margin
1-4 2 3 10
2-3 2 9 10
3-4 4 8 12
3-9 8 12 16
4-5 2 5 8
4-6 4 7 10
5-8 3 6 9
6-7 4 6 8
7-8 2 4 6
8-9 I 4 7

Find (i) Critical path duration
(ii) Slacks of all events
(iii) Probability to complete the project in time (6+6+8=20M)
y ty 4 E
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6
— 92 5
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07(b).

The axially loaded bar ABCD shown in the figure is held between rigid supports. The bar

has cross-sectional area A from A to C and 2A, from C to D.
(i) Derive formulas for the reactions R, and Ry, at the ends of the bar.

(i1) Determine the displacements 83 and &¢ at points B and C, respectively.

(iii) Draw a diagram in which the abscissa is the distance from the left-hand support to
any point in the bar and the ordinate is the horizontal displacement & at that point.

A 2A

/ L
p
A I B ) C 1 D
l—7 —l—7 —i 2 I
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07(c).

A vertical composite bar rigidly fixed at the upper end consists of a steel rod of 16 mm
diameter enclosed in a brass tube of 16 mm internal diameter and 24 mm external
diameter each being 2 m long. Both are fixed together at the ends. The tie bar is suddenly
loaded by a weight of 8 kN falling through a distance of 4 mm. Determine the maximum
stresses in steel rod and brass tube. [Take, E; = 205 GPa, E, = 100 GPa |

(Diagram not to scale)
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08(a).

Draw the shear and bending moment diagrams for the beam and loading shown, and
determine the maximum absolute value (i) of the shear force, (ii) of the bending moment.
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| i | i
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08(b).

Beﬂdfr)ﬁ Moment :

MA =0
) = N.-m™
CMC)LLH - 00 %0:24 = 2k

M)wight = 2 4772 =312 ML

= - ] —120KL O 2k
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Ml =336Mm

Explain bidding process for the project, find minimum duration and optimum duration.

Activity | Immediate predecessor(s) N'IP asz Ngupeeé C
A - 8 ) 4000 | 5000
B - 6 5 3000 | 3600
C - 14 12 | 7000 | 9000
D A 7 5 3500 | 4500
E A B 7 6 4200 | 4800
F C,D,E 2 1 1000 | 1500
Overhead cost is 600 Rs /day. (20 M)
Achivity | NT | CT | NC | ec | Stope
a 9 F wooo | 5000 | 1000
L G 5 2000 | 360D €00
C L b2 4000 | 9000 1000
& + 5 3500| 4500 500
e T & Y200/ Y00 &o00
+ - ] lodo| 1500 500
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08(c).

A beam section as shown in figure has a constant thickness of 2 mm. The shear force at
the section is 8 kN. Sketch the shear stress distribution in the section of beam.
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