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N.B (1) Question No.1 is compuisory.

(
(2) Attempt any three questions out of remaining questions.
(3) Use of IS 456 is permitted.

1 Figure below shows a typical 1 5
framing plan for an office e C
building. The design live load is _ - "
3 KN/m? and floor finish load is ~ s400f  ~ |
1.0 KN/m% All beams are I . 82
supporting 230 mm thick brick (B} ;: ~-—-“"=-=---=!:§=—-=f =====ll{B:
wall. Floor to floor height is 3.6 . i ;G
m. Grade of concrete M 20 and 5409
steel Fe 415. All columns are . :

300 mm x 300 mm. in size. Al . eeeTog (A
Design and draw suitable 7§ R N
sketches showing designed - T )
reinforcement for, i
(@) Slab$S,-S; _ 16
(b) Beam B1-B2 16
>>>>>> QR <<<a<<<

1. (a) Design by approximate method a rectanydtar R.C.C water tank with open top, 25
6.0 m x 3.5 min plan and 4 m in height. Tank is resting on firm ground. Design
side walls and base slab. Grade of;gdﬁcrete is M 25 and steel is Fe 415. Check
the design for safe stresses.:qaréw plan @ 1.0 m above base showing
reinforcement. Also draw neceésary sections showing reinforcement detail.

(b) Explain with skefches varioué type of joints for water tanks. a7

2 Design a doglegged sta_ﬁ:c:ﬁée for an office building with dimension of room 3.9x 16
5.3 m, floor to floor height is 3.6 m. The first flight starts from plinth beam to mid
landing beam and second flight starts from mid landing beam to floor beam of
upper storey. Aiso show arrangement of flights giving details. Draw
reinforcement details for both flights. Use M 20 grade concrete and Fe 415
steel, :

3 A reinforced concrete canilever retaining wall is supporting a backfill of height 16
4.8 m adove ground level with, Density of soil = 17 kN/m®,  Angle of
renose = 30" , S. B. C. of soil = 200 kN/m? and coefficient of friction between
concrete and soil = 0.45. Design stem and toe of wall and show all stability
checks. Draw reinforcement details of toe and stem showing curtailment of
reinforcement. Use M 25 grade concrete and Fe 500 steel.
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(a) Design a circular water tank using IS code method for the capacity of 320 m® 12

Depth of water in tank is limited to 3.8 m including free board. The connection

between wall and base slab is rigid. Use M 25 grade concrete and Fe 500 steel.
(b) Explain with neat sketch difference in the behavior of cantilever and counterfort Q4

type retaining walls. :

Design the raft foundation for 1 2 3 16’
thg It:’:yout of the columns of a Cr-B=—l—————g-C
building as shown in the
diagram. Working loads are as

. . . 4500 i
given below., Net soil bearing i
capacity = 82 kN/m? Bl =gy WY
A1,A3,C1&C3 =750kN §
B1,A2B3&C2  =1250 kN 4500 %

B2 =200 kN B i 5L
Size of all column is 460 X 460 Al =i A

T = 4500 R 500

mm. ] — - =:2 .J3
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Table 1 —
(B N Y &
TABLE ¢ 15/alON IN CIRCULAR RING W, mun.mmrm
SURJECT TO — """~
{ Cleust 3.1.1)
B —
]
T = Cocfficient X wHR kg/m ]- i
qrbpd g
K Comrncrzxts AT Poorr
B “oH  olH  02H  03H 04H  O3H O06H 07  OBH  09H
(n ¢4] )] 7] {3) {6} 4] (8} (%) {10} (1)
$0-149 008 40120 0100 0082 40066 40049 40023 40014 0004
8 2 238 40215 40109 40160 40130 40096 40063 4003  +0010
19 $0288 40271 4025 402 0209 40180 40-142 4008 40054 40216
14 4+ +0-368 0268 40266 40250 40226 40185 014 40075 Q0029
4] +02M +0-231 +0-278 +0-2835 4-(-285 +0-274 +0-252 +0-172 +0-10% _ “Ta0-031]
80 401% 208 4067 40822 40387 40360 4030 40262 40187 40082
49 40-067 164 +0:25 +0339  +0-405 0429 40409 +09M  +0210  +0-073
59 025 400137 40245 +O0-M6 40428 40477 40469 0898 0259 40-092
§0 40018 0119 4023 0344 4O+l 0504 40514 4067 L5301 L0012
80 0001 40104 40218 40335 40448  +0-58 0575 40530  -+0-381  4+0-I51
100 0001 0098 40208 0923 40487 0342 40608 40589 40440 +0-179
120 0005 40087 40202 40312 40429 40543 40628 40533 40454 40210
140 —0-002 40098 +0-200 0306 0420 0539 0639 50566 054 +0-241
160 0000 40089 +0-199  +0-30¢ 40412 +0-331  J0-641 . +0-B8T 40582  J0-263
Nots | — we=Denuity of the liguid.
Notrs 2 — Peaitive sign indicates tensica.
Tahle 2
T .. IOMENTS IN CYLINDRICAL “AiL, FIXED BASE, FREE TOP AND
SUBJECT TO TRIANGULAR LOAD
| uinsrs 3001 )
] L -3
-*——I-1
e
MomentmCocficien: X uli® kgmim | [BY |
8 |
=N
ql-vl"[ i
0 Cozrricrants AT Pomer
D' “0aH oeH 03H  04H  G5H  06H OJH  08H  G9H  19H
m (2) {3‘ 4) {5) (€) 7 ®) %) (10} {11)
04 00005 4 mu 400021 +00007 —0-0042 —0-0130 —00302 -—00529 —00816 —0-1205
08 +00011 400057 +0-0063 +0-0080 +00070 400023 —00068 —0002¢ —0-0465 —0-0795
12 00012 400042 400077 +00103 400112 +0-0090 400022 ~0-0108 —0-0311 —0-0602
16 +0-00i1 400041 40-0075 00107 40-0121 +umu +0.oo§3 —0-0051 —0-0232 ~0-0505
20 100010 400035 40-0068 00098 00120 400115 400095~ —0-0021 —0-0i85 -0-0435
3-0 $G-0000 400024 +0-0047 400071 400090 <40-0097 +0-0077 400012 -0-0119 —0-033)
40 +130w3 +00015 +00028 +00047 400066 +0-0077 400069 +0-0023 —00030 —0-0263
540 +0-0008 400016 400029 400046 400059 400059 400028 —0-0058 —0Q-0222
0 +04Jm: 40-0003 00008 +00019 <+00032 00046 +0-0051 +0-0029 ~0-0041 —0-0IB7
R 00000 +0-0001 400002 +0-0008 400016 -+0-0028 00038 400029 —0-0022 —0-0146
;10:0 00000 00000 00001 +0000%4 +00007 +00019 400029 +00028 —0-0012 —0-0122
12:0 0-0000 —00001 400001 40-0002 +0-0003 00013 0:0023 400026 -—0-0005 —0-0104
140 00000 00000 00000 00000 00001 400008 400019 00023 —0:0001 —0-0090
160 00000 00000 ~0-0001 —0-0002 --0-0001 400004 +00013 +0-0019 +0-0000 —0-0079

Notz | — w=Demity of the liquid.

_ Note 2 — Positive sign Indicates temion on the ouuide.
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TABLE .. oddEAR AT BASE OF CYLINDRICAL WALL

( Clamses 3.1.1,3.1.2 and 3.1.3 )

wH? kg ( triangular )
o = Coefficient X { pHkg ( rectangular )
M| H kg ( moment at base )
TRIANGULAR RECTANGULAR TRIANGULAR OR MONENT
Loap Fxzp Loap Fixep  Recraxcurax Loap AT
Basz Basg Hixcep Base ErGe
049 +0-755 +0-245 158
4+0-374 +0:552 +0-234 1173
+0:339 +0-460 +0:220 ¢ —2-00
+0-317 +0-407 +0-204 —~2:28
+0-299 +0-370 +0:i89 -2:57
+0-262 +0-310 +0-158 ~3:18
+0-236 +0-271 +0-137 ~3-68
+0-213 +0243 ¢ +0-121 —410
40-197 +0-222 0110 —449
+0:174 +0-193 +0-096 —-5:18
+0-158 50172 +0-087 ~58]
+0-145 +0:158 +0-079 ~6-38
+0-125 +0-147 +0-073 —6-88
+0137 +0-068 —7:36

+0:127

Note | — w = Density of the liquid.

Notz 2 —~ Pauitive sign indicates shear acting inward,
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