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gxa . |
b) Explain: - 1) Mobilisation of Project. 2) Statistical Quality Contro

: cee— 12M.
3) Occupational health hazards in Construction.
A, : -—08 M.
Q 4.a) Explain “Time-Cost Optimisation™ in detail.
b) The utility data for activities of a project is indicated below.
Determine optimum cost &optimum duration for the project.
Indirect cost is estimated as Rs.5000/- -—--12M.
Normal | Normal Crash Crash Cost
Activity | Duration | Cost Duration (Rs)
X (days) (Rs) (days)
1-2 6 7000 3 14500
1-3 8 4000 5 8500
2-3 4 6000 1 9000 ‘i | .
2-4 S5 8000 3 15000 }
3-4 5 5000 3 11000°
4-5 7 8000 4 15000
ST
\.\(/"-.‘
Q 5. a)What are the causes of time & cost overrunin a constfé.:_tfon project?
%
Which methods would you suggest to control suc{egerturns? ——-10M.
_ ' X
b b) Discuss different forms of organisations wi@‘neir suitability. -———10M.
b 7 . : 4/
- Q6a) Whatare unique features of Constructipné\fb:lﬁdia? Explain in detail. —10 M.

e ‘ o
' b) The following table gives the activitie,&gproject with the details.

stogram based o ég'l‘

s are avaﬂ.zlé,Q-en how will you schedule the activities?
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C (\}\\ [ REVISED COURSE ] g;dﬂg ) Do -¢-1¢
7 ( 3 Hours ) | [Total marks : 100 ]
. NOTE:.
1) Question No. 1 is compulsory.
ii) Attempt any four out of the remaining six questions.
1i1) Figure to the right indicates full marks
iv) Assume any suitable data and clearly state the same.
Q.1 A) Describe the various types of tunneling machines which have been 10
developed in recent years. Describe the operation. of one of these machines.
Compare the use of moles with conventional tunneling method.
B) Classify cranes on the basis of broad construction features. Explain the 10
application of each type and its method of operation..
Q2 A) Determine owning and operating cost per-hour for two equipments from 10
the following data: Assume other suitable data. ' :
Purchased cost = Rs.30 lacs (first equipment purchased 5 years ago and : ‘
. second today.) cl g s
e Operating factor = 0.70 for old and 0.85 for new equipment
2 Useful life = 10 years (2000 hours/year)
Engine capacity =60 HP :
Salvage value = 10% of purchase cost '
Investment cost = 12% average annual investment .
Lubrication cost =20% of fuel cost X
B) Enlist commonly used soil compacting ‘equipments in construction 10
industry indicating suitability? Explain any one with neat sketch.
Q.3 A) What are the different types of crushersused for production of aggregate? 10
Explain any one with neat sketch. g
B) Enlist the different types of drilling gauipments. Explain in detail any one 10
with neat sketch. St
Q.4 A) What is meant by ground improvernent? Disguss the ground improvement 10
technique by Sand Drain with a nieat sketch. ., .0 3
B) Enlist the different types q\{pﬁe driving hammers. Explain in detail Double 10
Acting Hammer with neat sketch. AEaSchte T :
Q.5 A) Enlist the various modem forms for p;’gndf_t;t;i ‘construction. Explain in 10
details the slip form with sketch. it
. B) Explain the differant methods of foundation grouting with sketches. 10
c Q6 A) What is liner p{[ate‘? Sketch the types of:liner plates used in tunnel work 10

and state the advantages of using liner plates. N

B) Define mass éo’ncrete'? What are the problems generally .faced durii_mg mass 10
concreting?\‘bfﬁ'at precaution will you take for mass concreting? Explain.
- Q.7 Write short notes on any four IR 20
' i~ Types.of Cladding = ~ =~~~ ool
ii- Use of geo-textiles in soil stabilization

jii- Siemming

iv- Balancing of equipment

v~ Shaft in tunnel
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N.B (1) Question No.1 is compulsory.
(2) Attempt any three questions out of remaining questions.
(3) Use of IS 456 is permitted.

1 Figure below shows a typical framing plan for a office building. The design live
load is 4 KN/m? and floor finish load is 1.5 KN/m?. All external beams 2nd beam _
Bm4 and Bm10 are supporting 230 mm thick brick wall. Floor to flcar height is

3.2 m. Grade of concrete M 20 and steel Fe 415. All columns are 300 mm x 300
- mm. in size '

|-—-2700—-T-*2700~T-*2700.T*2709—ﬂ t—--—300 _

. e /_Riu-r FOUNDATION WITH
1 300 mm WIDE
! OFFSET. FROM

FACE OF COLUMN
ON ALL SIDES™ **

r
@

\v" ; \\. -Q;\;;:\»\ .-J‘."k/’
i _f[fgn and dr?\{';‘uitable sketches showmg designed remforcement forpntarg __,3//
~ Slab Sby - Shy 15

<<<0R>>>
r a rectangular R. C C water tank 6. O mx4.0min 32

: -5 aﬁd steel is Fe 415 Check the design for
above base showing reinforcement.

t tar water tanks. 08

[ TURN OVER
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3 QP Code : 8131
_ Table 1
! .
TARLE ¥ xxralON IN
OACULAR JECT 1o oNG WALL, FIXED RASE, FREE TOP AND
2 (Cleuse 3.1.1) ™
T = Coefficient X wHR kg/m I_ 3 "
i -
Dt r C,.. .
0-0H 0-1H 0-2H 0-3H 0-6H 01 08 H 09K
O @ ) O] (5 (8) ) 16 (i
5 0-4 149 3013 40120 1001 40049 40029 40014 40004
1-2 +0-288 0-271 0-234 1o

~+-0-066 +0-062% 0-034 40010
+0-142 30089 10034 40016
~+0-185  }40-134  J0-075 40023

+0-232 +172 +0-10% -+0-031

SO 40134 - 40208 40967  40.822 0330 L4262 157 40082

J i Moﬂgi‘ _T_g: ot iﬁiiﬁ 39 1&4422 13-334 i&zlg Loors
+0- - - +0 + +0-25

60 +00i8 +-0-119 +0-234 +0-344 3T 7 0-301 2

’ 80 —0001 40104 40218 40335 105 e 151

100 —0001 40053 208 0-323
=oo01 +0- +

0008 40-589 40440  40-179

;3_-3 0 +0-097 ig':ngé Ig-g&zi -to 628 io 633  30-49¢ iozu
—0-002 40098 , . 20639 0-666 +-0-541

150 0000 40-099 40193 40304 ¢ $o24

Norz 1 — we Deniity of the liquid,
Norta 2 — Posltive sign indicates tension.

Teble 2
o e _xommcnmwn" WALL mm,mmm
g S'UBJ'ECH' GT‘RILNGULA.R
\ Uiquse o.3.1)
- o
.r__.
MomentsCochicient XwH?# kgm fr l P, : i
-.‘--.-.u-l Fn i o
% _f_ s, Corrmcrexrs AT Pomvr
- or “oum o-m OSH . O4H  OSH  OS8H  OIH  08H  G9H  1oH
m @ (& #®T s ) (®) o)} (10) an
04 +0-0005 \.zéoou +0-0021 100007 00042 —0.0150 —0-0302 —D0529 —0-0816 —0-1205
08  +4000ii 00037 00063 +0-0080 -+00070 400023 —0-0068 ~—0.002¢ -—0.0462 —0-0795
-2 400013 ° 40002 400077 -0-0103 400112 +40:0090 400022 —0-0108 —0-0311 —0.0602
16 +40wi! 400041 40-0075 400107 400121 +omu 400058 —0:0051 —0-0232 —Q-0505
2-0 0-0210 400035 4-0-0068 0-0099 -10-0120 400115 400075 -— 0-0021 —001BS —0-0435
0 400006 400024 400047 400071 400090 +0-0097 400077 +0-0012 —0.0119 —0-0333
io_. 00008 400015 00028 +0-0047 400066 +0-0077 400069 4-0-0023 ° —0-0080 —0-0268
50 7400002 400008 400016 300029 400046 00059 4-0:0059

i +0:0028 —00058 —0-0222
Q) 00001 +0-0003 +4-0-0008 <0-001Y 400032 400046  40-0051 00029 —0-0041 —0-0187
80 00000 40-0001 +0-0002 400008 400016 +00028 40.0038 400029 —0-0022 — 00145
Y -

100 0-0000  0-0000 40-0001 400004 4+0-0007 +0:0019 ~ 40-0029 4.0.0028

: —0-0012 —0-0122
120 0-0000 —0-0001 40.0001 400002 40-0003 400013 .4.0-0023 +-0-0026 —0-0005 —0-0104
14-0 0-0000 0-0000 00000 00000 40-000! 400008 400013 400023 —0-0001 —0-0030
16:0 0:0000  0:0000. —0-0001 —0-0002 —0<001 400004 +0-0013 400013 400001 —0.0073
Nots 1 — = Dentity of the liquid, .
\‘ ,‘- -Norx 2 — Pasiuve sign Indicates tenaion on the outside. :
J
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A T el ] Table 3
TABLE =» amnxrmnormm”m e
{ Clasex 3.1.1, 3.1.2 and 8.1.3}
: | soH® kg ( triangular}
»— CocHiclent X 4 pHkg { rectanguiar )
MjH kg (moment at base ) : f »
- TRIARGULAR O BEOMENT
% TRIANGULAR Etn::;!mw e lagy - AT
Basag BaAsk Hngep Bass EDar
04 40496 +0-755 +q:;;;s w1458
0-8 +0-374 - 40552 4023 —1:75
12 40339 +0-460 40220 - —~2-00
1-6 +0:317 40407 o +0204 —2:28
20 +0-299 40370 O 40188 —2:57
50 +0-262 0310 \;{; 40158 —3-18
40 40236 L 0T +0:137 —9.68
50 40213 233 0121 —4.10
[ . +0-197 . {,{%zzz BT LI —445
80 40178 %}3.493 | $0-096 —518
: , 2 _
10-0 +0-158 .. 40472 +0-097 —5-81
014 +0:07% —6-38
0-133 40073 —6-88

+0-068
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NB.: (D Question No. 1 compulsory.

F4

&N »

)

(b)

(2) Atternpt any four questions from the remaining six questions.
(3) Draw neat sketches wherever necessary.
(4) Figures to the right indicate full marks.

Write short notes on (any four) :— 20
(a) Cathodic pro_tection
(b) Steel plate bonding
- (c) Fibre reinforced concrete
- (d) Realkalisation
(e) Base Isolation.
(a) Explain briefly the need for strengthening of RCC structures. 10
(b) Discuss different methods for repair and strengthening of masonry structures. 10
(a) Explain chloride extraction process. What are its side effects ? 10
(b) Briefly explain shoring and underpinning. 10
(a) Explain the procedure for applying shotcreting as a repair technique.. v 10
(b) Explain the procedure of introducing new reinforcement bars dwing repair of 10
~ RCC structural members. ; g il
(a) Explain the fibre wrapping technique. Discuss the properties of Carbon, Aramid 10
~ and Glass Fibres. .
(b) Explain in detail procedure for repair of magine structures. 10
(a) Briefly explain the use of FRP for retrofitting of damaged structures. 10
Discuss the various protective measures which can be followed to prevent 10
environmental distress to structures.
(a) Explaih different technigues adopted for the repair and restoration of heritage 10

structures.

Write short notes on = ' 10
(i) Repair of parking garages
(i) Ultra High Performance Fibre Reinforced Concrete.

Ahokd HkRA R

RJ-Con. 121 81-15.
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M.B.: (1) Question No. 1 is com [Total Marks : 100

Isor Rt
Dy | 5 Pulsory, attempt any i . :

(2) -Assume suitable data if required, p_ y four from remaining six questions.
1. {a) Fill in the blanks —

(i) For RCC brid —
ge slab spanning in ract paal o .
designed for P g In one direction, distribution steel is to be 2

(i) Asfaras possible the well sh .n mb with mum perm
ell shall be sunk plumb wit ' issi
iy o p a maximum permissible

2
and .

(i) Maximum axle load in case of class A-loading is
(iv) Permissible tensile stresses is Fe415 are

(V)
b (vi)

(vii) For calculating stresses in section, a modular ratio ES/EC of
may be adopted.

(viii) Culvert is a bridge of span

1
|
1

Permissible flexural compressive stresses for M25 grade of concrete are

Length of end block in no case shall be less than 1

-b

o

(b) Whatare advantages of balanced cantilever bridge ovar a continuous RCC bridge ?

(&)

i

(c) Describe various methods for sinking of well.

2, (a) Sketchthe wheel train fdr IRC~A loading giving details of axle position, axle lgads i5
clearance dimension and contact area of tyres on a 20 m S.8. span and carriage
width 7-5 m deck slab. Show position along and across to develop maximum BM
in the bridge.

(37

(b) What are peaguad’s curve 2 Staie their significance.

A Pratt truss girderthrougn pridge is p(ovided for. a single board gauge track. '_me 20
effective span of the bridge is 40 m. The Cross girders 'are placed 5 T{ apz-rt.hece;
stringers are spaced 2 m between centre lines. Self weight of stc;:)zk gu an ; i
rail is 600 N/m and 400 N/m respectively. S\eepgrs are spac;e O‘ dec e
sach of size 2:8 in x 250 mm x 250 mm (density 7-5 kN/m?). Main girde ‘-

. 1ed at spacing of 7 m between their centre lines. _Sketoh lr.muence ine
ZTO;:':\; r"l‘e'. to DL and railway L.L and also determine design force in central top

ia al :

chord.
Soan.= L= 40 m
Toial load for BM = 3498 kN

3
GOA = U

6L




4. A road briage on a national highway
i - is 80 mm. Itis subjecte

% QP Code : 8225

has erfective' span 10-4 m, depth of deck slab 20

dtoa LLBM 185 kN-m
ratio 0-8.

Determine suitable
fe cable zone with

1
is 500. mm, thickness of wearing coa or loss

due to IAC ventricular load and DLBM

Use f, = 1700 MPa grade steel and fci o
arrangement of freysenet cables, suggest spacing, locate cable In
‘proper profile. Check the section in flexure only.

= 50 MPa grade concrete.

»

A well foundation is to be designed for an abutment of 10 m x 5 m base dimensions. 20

The well is founded on a sandy soil. The data available is as follows.

Helght of bearing above the maximum score ‘level =28m

Permissible horizontal displacement of the bearing level = 50 mm

Height of the abutment = 60m

Total vertical load including wt. of abutment and well

(considering biyancy effect) - ' © = 20000 kN.

Total lateral load at the score level = 400 kN

Submerge unit weight of soil = 9.5 kN/m3

Design the well and verify the stresses in the stening.

| | | s
beam and slab bridge has following details — . 4 20

- 364m i
— 1.5 m on. gither side
= o Fam

— 80 mn: thick
- 1RC-AA tracked vehicle

V25 grade of aanmé%e'
SIS 82 m

‘sections. Assume

5

-

) @
.)

class A-Atracked 15 -




