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CIVIL ENGINEERING
Paper |

{Time Allowed : Three {{ours Maximum Marks : 300

QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.
Answers must be written in ENGLISH only.
There are EIGHT questions divided in TWO Sections.
Candidate has to attempt FIVE questions in all.

Questions No. I and 5 are compulsery and out of the remaining, THREE are to be attempted
choosing at ieast ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cumAnswer (QCA) Booklet in the space
provided.

No marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question i%elf.

Unless otherwise mentioned, symbols and notations cany their usual standard meanings.
Attempt of questions shall be counted in sequential order. Unless struck off. attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.

SECTION <A’

(@) (i) Listout at least eight tests required to determine the suitability of stone for engineerning use.
(ii) Briefly explain the puipose and the procedure for Attrition Test on stone.

8
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1.(b) A very long steel drill pipe got stuck in hard clay at an unknown depth. The drill pipe was apphed a

1.(c)

large upward force and obscrved that the dnill pipe came out elastically by 500 mm. It was als

(0

observed that there was elongation of 0-04 mm in a gauge length of 200 mm. Estimate the depth of

hard clay bed. Following consideration may be taken into account :

Resistance offered by all material/elements may be taken as zero. 12
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A bracket has been loaded as shown in figure. Compute the top and bottom fibre stress at section 4-3.
12



1.(d) Abeam AB is simply supported over a span of 15 m. An u.d.l of 25 kN/m intensity and 5 m length
moves over the beam fromend A4 to B. Draw the influence line diagram for bending moment and shea;

force at section C located at 6 m fromend 4. Hence calcu]ate the maximum bending moment and shear
force at secion C. 12

1(c) /—\( 150 kg A motor of 150 kg mass is supported by four
springs as shown in figure. Each of the springs has
a stiffness of 120 kN/m. The unbalance of the

' rotor is equivalent to a mass of 40 g located at
150 mm from the axis of rotation. The motor is

Yy
i constrained to move vertically. Find

4 J\\ L’
P L, (1) the speed of motor at which resonance will
o l - occur
/ v (i) the amplitude of vibration of the motor
1 k L, when the speed is 1000 rev./m. 12
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2.(a) (i) List out eight chemical ingredients of Portland cement and briefly explain their functions. 2
(ii) What are Bogue’s compounds ? Briefly mention their functions. 8

2.(b) A square bar (50 mm x 50 mm cross-section) of 100 mm length is subjected © an axial compressive
load of 10 kN. Calculate the change in volume of the bar, if all lateral strains of the bar are prevented

by a uniform pressure on 1% four lateral faces. Calculate this pressure value and the change in volumne.
Also calculate the value of bulk modulus X and shear modulus G for the material of bar. Following
parameters may be used if required.

1. £=2x%10° N/mm?

2. p=025 20

2(c) B cT The frame_ shownin figurf: is fabricated using members with
cross-sectional areas as given below :

Daagonal members = 2000 sq. mm
225 m Other members = 1000 sq. mm
E for the material of members = 2x10% N/sq. mm

Member AC was fitted last and the Iength of the member
A ' . D —J"— was | mm short. Determnine the forces developed in the

members when AC was pulled and fitted in position. 20
¥ 3m .

3.(2) (i) Brieflyexplaim Thermoplastic and Thermosetting materials.

(i) List out six differences between them.

(iii) Briefly explain manufacture of Aluminium and state at least six physical and mechanic
properties of Aluminium.

3.(b) In a steel flat plate a state of plane stress avaijlable. Calculate g, and principal stresses if
140 N/mniZ, p=0-25, T, =40 N/mmn?, €, =-3-6x10 and E = 2% 105 N/mmZ.
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3.(c) ,i‘.o_m’.'.‘, A beam of unsymmetrical i section shown in figure
| e | ; 15 simply supported over a span of 8 m. It carties a
uniformly distributed load of 20 kKN/m over the

~ entire span. Draw the sketch for shear stress
52 ol 150 mm

20 mm.— variation across the depth of the cross-section
located at a distance of 3 m from left end A. 20
C ‘ _‘] & 20 mm
120 mm

‘/ﬁ) A single solid circular shaft 400 mm diameter tunning at 200 RPM, is to be replaced by two hollow
circular shafié of equal size cunning at 100 RPM and developing 50% additional power. The internal

diameter of hollow shaft may be takep as one third of their external diameters. 1f the worlang stress of
the new shaft is 30% greater than that of the former, find the external and intemal diametess of the

hollow shafts. . 20
) | : (-—— SRN/m IB&N

A %3‘39 o 5 ) C o Analyse the frame shown in figure by slope
& deflection method and draw the B.M.D. and
o 'SED. 20

f—12kN

@ 1-Sm
- . 3
D

*-=3m W

4.(c) (i) Distinguish between Flexibility Method and Stiffness Method used for analysis of structures. 4

i)
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Briefly explain the procedure and then develop the stiffness matrix for the beam element shown

in figure with respect to thedegrees of freedom 1,2 and 3. The cross-sectional area 4 and flexural
rigidity £I are constant for the beam. 16

SECTION B’

§.(a) Find the shape facsor of a triangular section of base b and height 4 for bending about an axis parallel to

the base. 12



5.(b) A construction project has the following characteristics : 12

(ii)
(iii)

(iv)

5.(c)

Activity Preceding Duration
Activity (weeks)
A None S
B A 2
C A 6
D B 12
[ E D | 10
F T D 5
[ G D 5
H B 9
I C,E i
J G b
K ElJ 3
L K 9 B
M H,G ! 7|

Draw a network for this project
Find various paths and the critical path as well as the project completion time
Prepare an activity schedule showing Earliest Start tme, Earliest Finish time, Latest Start time,

Latest Finish ime and float for each activity.
Will the critical path change if activity G takes 10 weeks instead of 5 weeks ? If so, what will be

the new critical path ?

Colurmmn
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An isolated footing is transferring load fiom a column (300 mm x 300 mm) as shown in figure.
Auange the plan dimensions of footing so that there will be uniforin soil pressure intensity.
Following parameters may be used.

I. Columnsize : 300 mm % 300 mm

.2, Safe Bearing capacity : 100 kN/m?

3. Dead weight of foating and soil weight over it may be taken as 10% of vertical load of column.
12

3.(d) AnISMB 400beam is spliced at a section catying factored bending moment of 120 kNm and factored
shear force of 80 kN. The splice is to be designed so that the flange splice Will carry the bendmg

moment and the web splice will ca

ry the shear force. Field welding with 8 mm fillet will be used.

Determine the size 0f 100 mm wide flange plate using the following data :

{=16mm; ¢ =89 mmand b= 140 mm. 12



5.(¢)

/é

6.(b)

A cylindrical water tank of capacity 500 m3 is resting on ground and have a free-flexi ble joint at bf‘:z
(vertical wall-base slab connection). Overall height of tank is resticted to 43 m (t mclude; auscd
board of 0-3 m). Design the vertical cylindrical wail of tank only. Following parameters may B¢

for design, if required :

L. Gepe = 10 N/mm? 2, 6,4, =20 N/mm? 3.0, = 1-5 Nmm? 4. ;=130 N/mm
6. Main reinforcing bar diameter ; 16 mm 7. m=10.

2 5.y =10kN/m’
? 12

(33kN-m 133 kN-m

Service State Bending Moment Diagram

200kN

200 kN

Service State Shear Force Diagram

Design the reinforcement at cnitical section only fora beam for which Bending moment and shear force
diagtam has been shown in figure. Following parameter may be used for design :

1. M-20 grade concrete 2. Fe-415 grade steel 3. Nominal concrete cover : 30 mm 4. (Depth/width)
ratio of beam : (02) 5. Diameter of reinforcing bar : 20 mm for fiexure reinforcement and 8 mm
for shear reinforcement. 6. Shear strength of concrete = 0-6 N/mm? 7. (M, lim/f; bd2) = 0-133

8. (pt, lim £ /f) = 19-82. 20

Find the collapse load for a fiame of uniform
cross-section shown in figure under the applied
forces. Also determine the minimum section in
steel required to resist the applied forces. 20




6.(c)

7.(a)

7.(b)

- ﬂ!’-
— <+ Vertical Wall
Heel Tee :
— 4 ——t

1000
20 I

Design and sketch the reinforcement in vertical wall, Toe slab and Heel slab (for maximum Bending
moment and maximum shear force only) for the cantilever rewining stiucture shown in figure.
Following parameters may be used for design and sketch :

l. Maximum Bending moment in vertical wall: 400 kN-m, Toe: 160 kN-m and in Heel:
200 kNm. 2. Maximum shear force in verticali wall : 200 kN, Toe : 120 kN and in Heel : 360 kN.
3. Grade of concrete M.20. 4. Grade of reinforcing bar Fe 415. 5. Nominal concrete cover 20 mm.
6. Development length : 47 x diameter of bar. 7. Diameter of main bar in vertical wall : 25 mm, in
Heel : 25 mmand in Toe: 25 mm. 8. (Mu, lim/f; bd?) =0-138. 9. (pr, lim f,/f,) = 19-82. 10. Shear
strength of concrete = 0-60 N/mm2. 20

Write in brief the principles of Dragline and Clamshell used as excavation equipments, the detail of
their components and neat sketches showing their parts. How both the equipments can be compared ?

20
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Desigp a oantilever slab shown in figine for flexure only. Sketch the reinforcement also. Following

parameters may be used for design, applying different checks and detailing the reinforcement :

1. Span toeffective depth : 10 (maximum) 2. Mild exposure condition : Nominal conctete cover 20-0 mm

3. 2-0 Hours of fire resistance : Nominal concrete cover 25-00 mm 4. Maximum live load: 30 kN/m?

5. Load combination : 1-5 x Dead load + 1-5 x live load 6. Effective length : length to the face of
support plus half the effective depth 7. Grade of concrete M-20 8. Grade of reinforcing steel Fe-415
9. Unit weight of RCC : 25 kN/m3 10. Development length in Tension : 48 x diameter of reinforcing
bar 11. Development length in compression : 37 x diameter of bar 12. Minimum reinforcement : 0-12%
of total cross-sectional area 13. Mammum spacing of main reinforcement: 3 x effective depth
14. Maximum spacing of distribution reinforcement :5 x effective depth 15. Diameter of main
reinforcing bar : 10 mm 16, (Mu, lim/fy 64%) = 0138 17. (pt, lim £ /f,,) = 19-82. 20

6




78¢) A leced column consisting

8(a)

8(b)

84c)

asiel load of 1100 kN The of two ISMC 300 channcls placed back-to-back is subjected 1o factored

10m long column is . d
. rcstramcd in tmﬂSl tion bU! not tn rotation al endads
Single lacing a1 45° ig prov; ded 4

and connecled 10 flanges by bolts. Venify the capacity of the selecied
wclum‘;:d ’“‘. "";M their spacing. Also detennine the size of 50 mm wide lacing rods considenng
anly compressive force in thewn. Take J, = 250 MPa and gauge length of lacing reds = 50 mm The
propaues of ISMC 300 are as follows : A = 4630 mm?, =90 mm, r=7-8mm, 7'=136mm,

a=9°,Cy =235 mm, 1, = 642 x 10" mm¢, I,=313 x 10° mm*, r, = 1180 mm, r, = 26-0 mm. Do
m: design the connection of lacing rod to the channel member. Table 9(c) of IS : 800 1s enclosed for
eIOOce.

20

(i) What is 2 work breakdown structure in Construction Project Management ? Define and cxplain in

'!xic'f. Further, how Work Breakdown Structure is classified into different levels for nmking the
job convenient ? Explain with an example. 2

(i) What is Resource Levelling in Construction Project Management and how it is different than
Resowste Loading ?

8

M) rrm
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Sectional Elevation 2-x

A square colurmn (500 mmm x 500 mm) carries Joad fom (wo beams, which are mutually perpendicular
as ahown n figure. Overhang poition of beams casry 3 total load of 615:0 kN/m (include self-weight).
Deaign the colurm at top of footing level. Footing is fully embedded in very hard rock. Beams are
1cstrained against 1otation al Beam-column junction. The minimum eccentnicity is less than 0-05 tinies
the lateral dimension of column. Sketch all details required at column cross-section.

Use : M-20 grade concrete. Fe-415 grde reinforcing bars, Appropniale coefficient fonm 1:0/1-20/
1-50/20, Main reinforcing bar : 32 mm diamelter. 20

Deteimine the ultimate bending momenta and forces due (o vertical and horizontal 1oads that act on a
; girder. Use the following data ;

{—-Stmpty-stpparted span = 6 m 2. Distance between crane wheels = 3-6 m 3. Self-weight of girder =
1-$ kN/m 4. Maxiaram crane wheel load (siatic) = 220 kN 5. Weaghl of crab/t_roncy = 60 kN
6. Maximum hook load = 200 kN

Take impact (scvor of 25% and assume double flanged wheels £ 0:15 m while he girder depth, P =
060 m. 20




Table 9{c) Design Compressive Stress, f, (MPa) for Column Buckling Class ¢

Ki/’ Yield Stress, £ (MPa)
200 210 220 230 240 250 260 280 300 320 340 360 380 400 420 450 480 510 540
10 | 182 191 200 209 218 227 236 255 273 291 309 327 345 364 382 409 436 464 491
20 (182 190 199 207 216 224 233 250 266 283 . 299 316 332 348 364 388 412 435 458
30 172 180 188 196 204 211 219 234 249 264 278 293 307 321 - 335 355 376 395 415
40 163 170 177 184 191 198 205 218 231 244 256 268 280 292 304 320 337 352 367
50 153 159 165 172 178 183 189 201 212 222 232 242 252 261 270 282 295 306 317
60 142 148 153 158 163 168 173 182 191 199 207 215 222 228 235 244 252 260 267
70 131 136 140 144 148 152 156 163 170 176 182 187 192 197 202 208 213 218 223
80 | 120 123 127 130 133 136 139 145 149 154 158 162 165 169 172 176 180 183 186
90 | 108 111 114 116 119 121 123 127 131 134 137 140 142 144 146 149 152 154 156
100 97.5 100 102 104 105 107 109 112 114 116 119 120 122 124 125 127 129 131 132
110 873 8.0 905 920 933 946 957 979 100 102 103 104 106 107 108 110 1t 112 113
120 78.2 794 806 817 827 837 846 862 876 889 90.1 91.1 921 930 938 949 959 968 976
130 700 71.0 719 728 735 743 750 76.2 773 783 79.2 800 807 814 820 829 836 843 849
140 629 63.6 644 650 656 66.2 667 67.7 686 693 700 70.7 71.2 718 723 729 735 741 1746
150 566 57.2 S57.8 583 588 592 59.7 604 611 617 623 628 633 637 641 646 651 655 659
160 S51.1 51.6 521 525 529 533 536 542 548 553 557 56.1 565 569 572 576 S80 584 587
170 464 468 471 475 478 481 484 489 493 498 50.1 505 508 511 S513 517 520 523 526
180 422 425 428 431 434 436 439 443 447 450 453 456 458 461 463 466 469 471 473
190 38.5 388 390 393 395 397 399 403 406 409 411 414 416 418 420 422 425 427 429
200 353 355 357 359 36.1 363 365 368 370 373 375 377 379 38.1 38.2 384 386 388 139.0
210 324 326 328 330 331 333 334 337 339 341 343 345 347 348 349 351 353 354 35.6
220 299 30.1 302 304 305 306 308 310 312 314 315 317 318 319 321 322 324 325 326
230 27.6 278 279 280 28.2 283 284 286 288 289 291 292 293 294 295 29.7 29.8 299 1300
240 256 257 259 260 26.1 262 263 264 266 267 269 270 27.1 272 273 274 275 276 277
250 23.8 239 240 241 242 243 244 245 247 248 249 250 251 252 253 254 255 256 257
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