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N.B. (1) Question No. 1 is compulsory. TS

(2) Solve any three questions from remaining qucsimns ", 5.
(3) Assume suitable data wherever required and. statb them clearly

(4) Use of IS 456 is not permitted. ‘;‘1:*-;: '-; Q-;-_- S ST
1. (a) Justify the code provision for the Iumtmg neutral axls d.-a:pth for ,any secuon in S
LSM. S8 ~_:;~”.:.f-_-* Nghor ._-:- A 2 ;:'- - S
(b) Explain how the neutral axis is Iocatcd m T beam sectlon at the ultlmate limit- . 5
state, given that it lies outside the ﬂange ’ o8 ~ ) :

(c) The shear resistance of bent up bars cannot be counted upon,: unless stlrrups are

also provided, Why? KR PN o -:w‘;:: S SRS s
(d) Why does the Code spemfy hm:ts tn the mmlmum and maxlmum remforcemcnt
in columns? - 3% SRR -?,..._';f-.-‘: VA S
2R Sy gl ,...u ! : ~° ) WAl Y %

3 (a) A rectangular R.C. beam IS 300 inm x 600 inin'déép \It"is reinforced with 6 bars 10
of 20 mm dlameter on tensmn s:de and 3 bars of 16 mm diameter on
compression snde at’ an effeutwe cuver of 50 mm far both the steels. Calculate
ultimate moment of resmtance: of the sect:on 1f grade of concrete is M20 and
grade of steel 1sFe 415 > Qb s

' d’ /d _*?-0.0'57 08 [0:057 | 0.2
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'fsc_(N{_mmz)_ _;~35,5_.1' 35_1.9 3424 | 329.2

(b) A rectangular R. C beam is 300mm X 550 mm deep is subjected to an ultimate 10
torsional moment of 40kNm ulttmatc BM of S50kNm and ultimate shear force of
35KkN. Adont qrade of concrete M 20°and grade of steel Fe 415. Assume effective
cover to tension and camp_r_ess,lon ‘reinforcement as 40mm.Design the beam.

pi(%) | <0.15| 0257|050 | 075 | 1.0 | 1.25 | 150 | 1.75 | 2.00

“t: » . —
| 028 | 036 | 048 -| 056 | 0.62 | 0.67 | 0.72 | 0.75 | 0.79

(Nmm?) | =] . !

2 (a) - A singly reinforced rebtz;ngular beam with width 250 mm and effective depth 6
500 mm is reinforced with 5 bars of 20 mm diameter. Calculate the ultimat:
moment of resistance of the section using limit state method. Grade of concrete
M 20 and steel Fe 415.
(b) A reinforcéd concrete beam 300 mm x 600 mm overall depth reinforced with 5
bars orf 20 mm diameter is used as a simply supported beam over an effective
span of 6 m. Determiine the maximum ud! the beam can carry safely (includin

self weight). Adopt M 20 grade of concrete and Fe 500 steel.
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' SQ.P.Code: 24199
What are the varicus factors that influence the effective ﬂ@g{-ﬁdth ina T 4
beam? SESSE T
_‘\-‘:'":‘ ‘._‘. .k' N .“

ab is s:mpl) supported 12

Design a slab on a hall of size 4 m X 6 m eftective. The sI
d ﬂoor finish 1

on 230 mm wall on all four sides. Consider LL. 3 lcN.rm an

e W 5
L . N o

kN/m?. Assume M 20 grade of concrete and Fe 4153tee1 BT S S
Ly/Lx | L1 1.2 1.3 14 s 1_5 ‘“1 75 : ‘\ j-'_z.o_r' |
o T 0074 | 0084 | 009 | 0.093: Quu § 0.113 [ o.ns
ay 0.061 0.059 0.055 | 0.051] 0046 0037 S 0029 | ,
Values of (k) Tor Solid Slabg, . S S S SES T I =N I & W,
l SRR PRINGS Phoaii, _--h'.‘ B _
Overall Slab | 300 | 595 <f (2507 | 225 | 200 | 175 | <150 |
Depth (mm) SPEFSLISSIEs S g > 4 .

(k) 100 | 105 110 - 115 S1.20 f £25 - 130 |
Determine the ultimate mom:nt uf r‘.qzslance oi a T beam sectmn u:.msz FL 415 . 8
grade stecl and M20 concrete grade Sl a N AV A
Width of flange = lDﬂOmm PRSI S RN
Depth of slab = lOOmm T R e G E ;

Width of nb 3001111‘1 \ SR LY o B RS

Area of smcl 6— 20 mm ¢ on lensmn 51de

Draw ‘«‘uh:tncx q Stre»s bloul\ and henuc d;tcrnune tht. ultimate moment of 6
resistance of b:.am 300 mm W 1dr.. and 600mm deep. cons:denng it as a balanced

cea.tmn TaLc Geu = 20 N/mm and qs.. =425 N*'mm' :
A K E. bamn 250 mm X 500 mm cﬂ"f:vtm deplh is subjected to an ultimate 10

| moment of rewlstance of "50 L‘N m. Calculatc the steel reinforcement required

" for the bcam Asmme ch = 20 N-’mm and Gsy = 425 N/mm?, Use Ultimate Load
. Mt.,lhod

- Fxplam thc nf-:ed tor cc}mer remforcement in two u.ay rectangular slabs whose 4
‘comers are prcventcd from hﬁmg up.

by rectan;_,ular column of dlmensmns 300 mm x 650 mm is subjected to an 12

ultnmte axlal load of- lSOOkN Design an isolated footing for the column
assuming safe bLarlng capacuy of soil to be 250 kN/m?. Adopt grade of corcrete

Z o '~M ?f) and grade ot stcel Fe 415.
(b) D ‘
- ._grade of concrete M 25 and steel Fe 415.

-

-Desugn a slmn squ;tr;_. column subjected to a factored load of 3000kN. Adept

...... )
-
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