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Ql. (a)
(b)
(c)
(d)

SGSE-0-CVL

SECTION A

(1) Describe how stones are preserved.

(i) What are the advantages and disadvantages of fibre reinforced
concrete ?

A factory shed of size 40 m x 18 m is to be constructed at New Delhi with
roof - 1sses. Calculate the nodal wind force on a roof truss of span 18 m
and central rise of 3 m. The spacing of roof truss is 4 m, basic wind speed
= 50 m/s, K; = 1, K; = 09 (up to 10 m ht and category-II), K3 = 1,
K,=1,K, =09 K, =09, K; = 09. For wind angle 0°, take Cpe = - 1-2
(windward side), Cpe = — 0-4 (leeward side). Assume wall opening is less
than 5%. Purlins are located at the node points. Show the forces in a
sketch of truss for wind angle 0° only.
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A simply supported prestressed concrete beam of span 12 m and size
300 x 700 mm carries uniformly distributed load of 20 kN/m. Suggest a
suitable cable profile and the prestressing force so that no tension is
deve ped in the beam. Assume density of concrete to be 24 kN/m3,
Max 1um eccentricity for the cable to be provided ; 200 mm.

A metallic rod 6:25 m long and 35 m in diameter is subjected to an
axial tensile load of 65 kN. Determine the change in dimension and
volume of the rod. Assume modi 1s of elasticity of metal as
E = 2-10 x 105 N/mm? and Poisson’s ratio = 0-26.
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(ii) For the -cantilever beam shown in the figure with the
co-ordinates, obtain the stiffness matrix. Take EI to be constant.
Hence, find the flexibility matrix using their relationship. 10

@

/
/]
/
7 >’
/
/]
Ve
7
e 10 m |
Q (a) (@) What is quality manage :nt system in concrete construction ? 10
(i1) What is cement grout ? How does it differ from cement mortar ? 10

(b)  Desi 1 a reinforced concrete isolated square footing for a column of size
500 m x 500 mm subjected to an axial loa of 1500 kN under dead and
live load condition. The safe bearing capacity of the soil is 120 kN/m?2.
Apply limit state method of design and use M25 and Fe500. Assume
uniform thickness of footing as 600 mm. Nominal cover = 50 mm.

No pedestal is to be provided. Given :

JOA
T <015 025 0-50 0-75 1-00 1-25 1-50 1-75
T
¢ 9 0-29 0-36 0-49 0-57 0-64 0-70 0-74 0-78
N/mm

Use table 3 of SP — 16.

Show reinforcement details. The column is reinforced with 8 nos. of 20 ¢
bars. 20
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(c)

Q4. (a)

SE-0-CVL

@)

(i)

(1)

Draw the influence line diagram for reaction R, for the
continuous beam shown in the figure at 1 m interval. Assume
flexural rigidity is constant throughout. Use Muller-Breslau
Principle.

A B ¢

5w 5 = &

% é.
6000 mm 5000 mm

Draw the influence line diagram for member ID of the truss
shown in the figure. Ass-— 2 that the load moves along the bottom
chord.

H I 8) K L

AN B C D E F QG

) ) L b L y
T 5m T 5m 1 5m 1 5m 1 5m 4 5m 1

A single storey building is ide: sed as a rigid bar supported by
weightless columns as shown in the figure. For dynamic response,
using jack, a displacement of 5 mm of the girder was observed for
a force of 10 kN. After instantaneous release of this initial
displacement, the maximum di lacement on the return swing
was only 4 mm and the period of displacement cycle was 1:5 sec.
Find approximately, the effective weight of the girder, damping

factor and damping coefficient.
i———-—-——) Displacement

................. > P
L Jacking force

6
Previous Pathshala

10

10

12



Previous Pathshala




(c)  Analyse the portal frame shown in the figure by using slope-deflection

method. Take EI as constant and draw the bending moment diagram.

Supports A and D are fixed. 20
B C
4kN *
3m
o rrrr —
A D
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(ii)  Use Castigliano’s theorem and determine vertical displacement of
point C of the beam shown in the figure. Assume E = 210 GPa and
I =150 x 106 mm*. 10

25 kN

:10 kN/m
A o B
AN C &
N
4

3m er" 4m

.

EI same for AC and CB

(b) The member A-B—C in a truss consists of two angles £75 x 75 x 8 back
to back on both sides of the gusset of thickness 10 mm. The length of
men ers AB and BC is 1'5 m each. Find the maximum (factored)
compressive load carrying capacity of the member A-B—C. Assume E250
grade of steel and all joints are welded. Properties of £75 x 75 x 8 are :

A = 1140 mm?, Cy = C, = 214 mm, I, = [, = 59 x 104 mm*. 20
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(b)

A dog-legged stair is to be constructe in buil ng resting on beams
and columns as shown in the figure. The floor to floor height of the
building is 3 m. The cross-sectional dimensions of beams including half
landing beams are 250 mm x 400 mm. Intensity of live load is 3 kN/n

Desi 1 and detail the reinforcement (with sketches) of a typical flight of
the stair, applying ‘limit state method’ of design. Use M25 and Feb500.
Deflection check is not needed. Assume the depth of waist slab as
150 mm.

l Floor beam T
/]

E-0-CVL

P %)

o

009¢

TL hatt
UP 5 > UP landing beam

w

B
) Floor beam
v L
1250 mm °' 9@250mm ' 1250 mm
= 2250 mm

PLAN
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TABLE 3 FLEXURE — REINFORCEMENT PERCENTAGE, p: FOR SINGLY
REINFORCED SECTIONS

fex = 25 N/mm®
2
M, Sy Nﬁtmn’ \ Moo, fy Njmm
Njmm® § S| Nfmm® e
40 250 413 480 500 240 230 415 480 500
030 0146 0140 0084 0073 0070 255 1-415 §-2¢8 o818 0708 0679
035 oI 0164 0099 0085 0032 260 1-448 1 0 0837 0724 0695
040 019§ 0188 o113 o098 0094 2:65 1-482 1-wa2 0887 0741 o711
045 0220 0211 0127 0110 0106 270 1518 1-435 0-876 0758 o
oS8 0245 0236 0142 0123 0118 275 1-549 1-487 0-896 oIS 0744
(15> T o ¥ ) 0260 0156 Q138 o130 280 1-584 1-520 0916 o792 0760
060 0296 0234 o171 0148 0142 285 1-618 1-5%4 0936 0-809 o777
065 0321 0309 0186 o161 0154 290 1-653 1-587 0956 0827 0794
070 0347 o133 0201 o174 0167 295 1-689 1-621 [ 14 0844 0-811
15 0373 0358 0216 0186 [ 30 300 1-724 1-655 0997 0862 0828
080 039 0-383 0231 o199 o191 3-05 1-760 1690 1018 0880 0-345
08S 0425 0-408 0r246 0212 0204 310 1797 1-725 1039 0898 0-863
090 . 0451 0433 0261 o225 0216 315 1-834 1-760 1-061 0917 0-880
095 0477 0458 0276 0239 0229 320 1871 1-796 1-082 0-936 0-898
100 0504 0-483 0291 0-252 0242 328 1-909 1-832 1-104 0984 0916
05 03530 0509 o307 0265 0258 3-30 1-947 1-869 1126 0973 0938
1110 05%7 0533 0riz2 o279 0267 332 1-962 1-884 1-138 0-981 0942
13 0-584 0561 0338 0292 0-280 334 1-978 1-39% 1-144 0-989
120 0611 0587 0-353 0306 0203 33 1-993 1914 1-153
125 0638 0613 0369 0-319 0306 338 2-00% 1-929 11162
130 0666 0-53% 0-385 0333 0320 340 2025 1944 117
135 0693 0-666 0401 0347 0333 342 2-040 1-949 1-180
140 0721 0-692 0417 0360 0-346 34 2-056 1-674 1-189
1-45 0749 o9 0-433 0374 0-359 346 2072 1989
156 o1 0746 0449 0388 0373 348 2-038 2005
33 ©o80s 0773 0-466 0403 0-387 356 2104 220
180 0834 0-800 0482 0417 0400 3-52 2-120 2036
165 6862 0-828 0499 0431 o4l4 3-54 2137 2051
170 0891 0856 0515 0446 0428 356 2-153 2
175 0-883 0532 0460 0442 3-58 2-170 2083
180 0949 0911 0349 0413 0-456 360 2:186 2000
183 0940 OS66 0489 470 362 2203 2
1-90 1-009 0968 0583 0-504 484 364 2219 2533
195 1-038 0997 0601 0519 0498 366 2236 2147
1-068 19026 0518 0534 0513 368 2:253 2363
208 1099 1058 0535 0349 0527 3N, 2270 218
210 1-129 1084 0853 0365 0-542 372 2287 2-196
2-15 1-160 1-114 o671 0580 o557 3-74 2-304
220 1~191 1-143 0589 0596 o372
2:28 1222 1173 o707 0611 o587
230 1-254 1-204 0725 0627 0602
2-35 1:285 1-234 G743 0-643 0.617
240 1-317 1-265 0762 0659 0632
2:48 1-3%0 1-296 0781 0675 0-648
25 1-382 1:327 o 0691 0663

Nore — Blanks indicate inadmissible reinforcement percentage (se¢ Table E).
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(c)

Q (a)

SGSE-0-CVL

(i) batch of concrete consists of the [lowing ingredients : 10
I dient Batch Mass | Specific heat Initial
ngredients
& o (kg) eallgm/°C Temperature (°C)
Cement 86 27 44
Sand 320 25 26-0
C
oarse 1498 0-23 42
Aggregate
Water 35 1-00 1-8
Free Moisture
90 1-00 260
in Sand (3%)
Free Moisture
in Coarse 14-5 1-00 4-2
Aggregate (1%)
Ice X 0-50 -4-0
If the desired placement temperature is 11°C and concrete gains
4°C after cooling has occurred, find the quantity of ice to be added
for the given set of materials.
(i1) What are the causes of acciden in he construction industry ?
How can they be reduced ? 10
Draw the shear force and bending moment diagrams for the beam
loaded, as shown in the figure below. There is an internal hinge at C.
Determine the values of maximum bending moment and maximum
shearing force. 20

20 kN

5 kN/m
©

e tm —k2m e 2mofe 2mof—— 4m —
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