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Fifth Semester B.E. Degree Examination,

Design of RC Structural Elements
il Max. Marks: 100
€I 3 hrs.

! " i dule.
Note: 1. Answer any FIVE full questions, choosing ONE full question from each mo

2. Assume any missing data. ]
3. Use of IS-456, SP-16 chart permitted.

Module-1

—
p

Explain the following:

i) Partial safety factors for loads and materials.

i) Explain the principles of limit state design. . ' .
b. Explain under reinforced section, over-reinforced section, balance section w1

and also show that X, = 0.53d, for Fe250 grade of steel.

(10 Marks)

th neat sketches
(10 Marks)

50, will be treated as malpractice

OR

2 a. Briefly explain the step by step procedure for short term deflection and long term deﬂccticl)\n.
(10 Marks)

b. A flanged beam of T-section is simply supported over an effective span of 8m. The beam
has effective flange width of 1400mm, thickness of flange as 150mm, breadth of web as
300mm - and effective depth-of-450mm. It-is reinforced. with 4 bars of 25mm-diamcter in -
tension and 3 bars of 16mm diameter in compression, check the beam for dcflection. Usc
M, grade concrete and Fe415 steel. (10 Marks)

Module-2
3 A R.C.C beam of rectangular section 300 x 600mm is reinforced with 4 bars of 20mm
diameter with an effective cover 50mm, effective span of the beam is 6m. Assuming M-,
concrete and Fe250 steel. Determine the central concentrated load P, that can be carried by

the beam in addition to its self weight. (20 Marks)

OR
4 a. Find the steel for a rectangular section 300 x 600mm to support a load of 8OkN/m with span
of 6m (effective) and cover 40mm (effective) adopt Mg concrete Fed |5 steel. (10 Marks)

b.~ A singly reinforced beam 250 x 500mm is reinforced with 4 — 16mm diameter and cover
40mm (effective) with effective span 6m. Determine the central point load that can be
applied at mid span adopt M1 concrete Fe500 stecl. (10 Marks)

Any revealing ot idennfication, appeal to evaluator and /or equations written eg, 42 +8

bl
-

Module-3
5 A T-beam slab floor gas 125mm thick slab forming part of T-beam which are of 8m clear
span. The end pcaring are 450mm thick, spacing of T-beams is 3.5m. The live load on the
floor is 3kN/m". Design one of the intermediate beams. Use Mo concrete and l-'c:lli sl
(20 Marks)

Important Note - 1. On completing your answers, compulsorily draw diagonal cioss lines on the remaining blank pages
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OR : . an
A rectangular beam is to be simply supported on supports of 300mm W'd.t‘hf T‘he giiirpzr:ed
of the beam is 6m. The beam is to have width of 230mm. The charactcrlﬁ.l|lC tzl;lp dctails‘ of
load is 12kN/m. Using My and Fe500 steel, design the beam and ke (20 Marks)
reinforcement.

Module-4 ) the slab
A hall has clear dimensions 3m x 9m with wall thickness 230mm. The live load ond Fe‘415
is 3kN/m’ and finishing load 1kN/m? may be assumed. Use M, grade concretc an i
steel. Design the slab, check for shear and deflection. (20.Mak

OR
Design a dog-legged stairs for an building in a room measuring 3.26 x 5.2m clear span. Th;
vertical distance between the floors is 3.2m. Consider LL 3kN/m“. Use M20 concrete an ”
Fe415 grade of steel. Assume stairs are supported-on 300mm wall at the outer edges o

landing slabs consider Rise = 160mm and Tread = 300mm. (20 Marks)
Module-5
Distinguish between short column and long column. (05 Marks)

Design a circular pin ended column 400mm diameter and helically reinforced with an
unsupported length 4.5m to carry a factored load 900kN. Assume M3o concrete and Fedl15
steel. (15 Marks)

OR
Design a Isolated rectangular footing of uniform depth for the column size of
230mm x 300mm supporting an axial service load of 850kN. The’safe bearing capacity of
soil is 150kN/m”. Adopt Mg grade concrete and Fe415 grade steel sketch the reinforcement
details. (20 Marks)

* % ok k k
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Q.No.

Solution and Scheme

Marks

Pot = AXA x25>- 1963.49 mm>
4-
Asc - 3>><%><le.- 605.1% mm*
e 1962 49160 _

22 PP - 0.054
D 460X 550
C -
= 603.
20513 x100= 0.0713
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ZL ! _
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C\nd W be the Q(?J]C mt/ LU)Ca"h *lp
3 W= o AX0.6x25 o
L. = 45 EN|m. t-g;)_{ ¥ :
‘-ocrored se\f Wt = 1.5X4.5 { e |

W= &5 U\‘\m-

Design moment = Muo- W2 4+ Pul
= 2 | 3 4 .
~Dl3(%: 6—155(61 + PX|-5X6
LT 2601085 50_‘5_?_‘_225?4'

---YP: A6 .95 EN ]

2

enven b 2rmwmn D= Sauulre cLeﬁ 6w
d =600— 40= 560mrn  fer - 20!\\ ‘C‘j A5 N

mnn &
load= 20EN|m

Cactored Uoad = 1.5%x%0 = 120 tN|m
serf vot = 0.3x0.6%25 = A.5 eN|m

Codvred self b= 15X 4.5= 6.5 U\I‘m

| Total Wu- 19615 U\l\m
*Mu= Wol* = 126 5v62

= 510.27T ENm.
| 2 2 |
Mulim = 0.128fcy ba2 - O\28X20X 200X B60> ;
. = 9259 tNm | ‘

Mu >Mutlim Hente  the cochign & domohd;
Yemjor ced - |
Hence Ast = Asty+ Asta
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Solution and Scheme [ Marks |
Sti= 0.36{ckaub-. H.26x20% 0-48X560 X 3¢p
0.81+y T 0.81XA\5
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i
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L k= 5KN|mQ j

Of = 125 |
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S

'FCV\'—' 20 I\l\mml ’ ~F(,j: M5 M\mmz /
Diwmensicns 0 beam -

u{ﬂh: A th 1o __]__-Hf) QPO\Q. |

12 15 N %

= | %3000 to L X80P0 |

|2 ' \5 |

= 66Tmm to 533.3 MM

lor d= 600mwm , D=650mMmM, 5
- b= 250mm - |
Eyt’btd:w'e span — '

Cleay gPon—fd“:,  8+0'.6= 3.6MD.
Clc bearings = &40 45 = 3-45M

eff span= B8.45m
bfr L%+ bvo+ 6 Df lo= 8 A5m .
bf- 8450 + 250+ 6%125 = 2408 mm
be. 0.5CL+ o) + b = 3.8 = 3500 mm
' DF=2408mm .
Design  moment (Mu) and  ghear force Vu) -
hoad gsom  glob— |
EUNE o} ’s\abz 0.126 X IX1X25 = 2.125 k\|

PR = 06 Njmx T
] Toral W= 6125 EN[m>- |

Loac OB slab an beam - 6.125 X1X3.5= 22 .57 kn]
Sub vot Ob rib = v
\/\”dm of vib= 950 mmM
Depih Vib = apro—125 =525
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3

N
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0
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Myt -

5C600—~0.42X\16)
IR 6. 5Ax 08 N rorn
Thus Mu< My i NA e vorinib fheb?cn.cde.
Then '2;66.6Xl06=O.ngAr\SXAstYéGD
(V- Bst x‘}f«:)
DA0Q X600 20
©6969¢g .9
Pst= 120 mm2

Provide 6 bars Ob 20mm didmelpr
Ast prov. . 6x i x202.-

I8¢ 5 mm2 .
Degl'can 01) ehoeay TQLhEOYCQm(’nt o
Prs 1gen X100 -

| 2657
250X 600 .
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C‘Om {c\b\e No 19 ¢ T& A56 .,
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_ Cc LTy 4 CermpoY -
Nus- \u- Tebd
= 112000 — 0.61%250%600
VUS:'WQBOONJ

1885 220-9 N |mm?

Pmm -ﬁqé‘ OB I8 456 - 2 (D0, Fi=1.
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“’“ 2650 = 0.|04, Fa- 0.2

/. 2408 ‘
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er DQAIS
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5 T A S ) I W
% #6-20¢
- 250 F—’
\ 4&50

?_63

el

Vg
lhﬂ 2 LQCHRC‘ Grom o shrrups
Vue = 0.8y Asv d
Sv '
T2500=- 0.4 XAIBX 2X A¥@2x 600
. A4 B
, h Sv
May . SV = 300.20 mm ;
: POC‘:’;‘{J allowed & 0.95X600= A450mm |
200mm ‘chevqr s less .
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Ae 1t §OY controf-
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| Q.No.

Marks

Solution and Scheme

Whadv oy beam = 220 M

- 5000
De pin o beam = 7‘3 107‘5’5 P

_ to L X 6000
-_\gix 60600 5
- 00 to A-OO nm

~ d= 4A00mmM -
D= 400+t50 = 450mMMO-
Ebb SPQ() =
Clc between supporte = 64+0.0>=6.22M
clear span +d = 6+0-4=6-4M

Design momwnt and  ehear-
--meoged load = 12 lf_MInr)
sub vot S 02BDX 0. AN VX 2B

> 258 kN|m

Degl'ctr) load - E .
Woas= 15%12+ 1.B5Y2.58
= 29.81 kEN|m
fig*m 6.2%% _ 1 56.10 LN -
B
0-1334ck b0? - 0.13%%X20% 220 X40D
= 97T.2% ENm.

MU:

Mu > Mutim

Henwe  design Tt as doubud minborcod-
Asty=  0.36%dcy X BXAuhen

O-‘B‘IX—FLj |
© 0:-36X20X230X0-46Y 4.4D.
O-S"IXEU’B
M = 00468 mm2 .
Ehoges 6.10-91.68 = g .99 AN[)

I tencile stee| - 08714y Ast2

Lever ovmy = d-d'- 460-50
— 2650 MM




L " T T

O-BTX BOD % Aegy X 3H0= B.22%100 |

Aedy = 52,99 mm? |
|

Min [-\C“\ -
bd {Lj
. A 2
Ag - o_g,_t;_)g_b_d = 0.85 X 320X 40D - 166. 4 O
fy 50D
Ast = Ast)+ Acts = -0p.468+ 156-4= §56-5€ o’
To tﬂ‘nd Asc —
€ec= 0.0035 C}uhm—-ﬁj')
Aulim
= 00035 [ 0.46XA0D —b:g — 012%X0.003
0. A6XAD ) = Q.5K%1072
PVOm Slreas

I | straiy cuave COYWQPOﬂdIné ©
_r"'i5' fsc- Al5 M,mm2 $ o
{fee Asc = 0.814y Asta
= Axh XAse 0.8 1Y 50D X 156-4
Acc= 160.08 nM> -

Provide 6 bars lbmm  dia  od lengion zond.

and @ bars 0y 12rom dia in tompreseion
<One - '

De;sigo <§or shear -

Vu= Wul = 21.8T%6.23 = 68.125 EN

| X 2 v

Tv= Vu= 68126YXI103 - 0.4 ,\|]mm2.
od  230x%400

Pt= Asktxid = 256.96 x1ap- 0.93
bd 230% 46D

From table 19 oy 18 AG6,

[ O-E;;.'W// .
Ct= 0.603 Nlwpm? E
Fromy  Aoble 20, L

0 1. 0v.
Cermay = 2.2 N ‘mml T T 0.a31
Cc xCTv < Tymax

0.§2




= Solution and Scheme Marks
- Sheay YthEjtmrmnt 3 to be CLQS!Cthd
-\ c —Vy- Tebd
- ag126— 0.603X230XA0D

Uein = 192649 N -
q 2 Uﬂﬁk Gom sHivrups,
0. @W—MASV d
) %2 X AXE. x4 @D
Sy = 0.8 ><§UD Y
. \9.64—9 ‘
= T11.9¢ vvm ,
Max spacing pegmitted = 6150 = 015X

= 2gpwP
<. Paovide €>mm gtw\up_s @ 20D wmm ¢l -

@3 o F

Pt 0.031 -
fe - 058 % HYX 856.86 = 205.90M|wm?
' ' Fy BYANDS o]

Froro. 9 4, fi=lio. &,

Pcc Agc xigp= 160.08 x100= 0. )\14
| jele ~ 220¥A0D
Fom £195, € _ 105 -

tom g6, =0 i

Max C—Eg = K 139_‘33, = 110 xe—ﬁlr 'xgo
d basic

C > GGDO =Hs <25\ . = ?—5-“ )

—H,o_nuz‘ 5m<\3&dnnf .

L — __q_ S 7‘2 H,Q : X ‘ q
TL_lfi = nce d,ez\c&n \&v a8 awe ma%.

1 ¥Xspaon= Y_Xa0po= 120m
26 P 25 ' L2
R d= 126mm

D= 150 mm




loads -
DL= 0.BXIXIYIK = 215 \m\\\m‘

FL= |,

N = cNaN| oW ]
| Total = A5 N|m  Wu=t6w=15%7115 |
€{{ span- |

1) 3600t d = 36D0F19H = BH12HMWM |
) 2000+ w = 3600+ 230 = A2B0M® |

1 " L= 3.126m .

i 45 V\‘UG 15 %15 % 3125 = 1419 ¥Nm |
| Vo= NuL = 1BXTIE K55 = 18164KN

; 'z 2

, 2

- Xlim = 0.48d - 0-4% X12K= 60mMM

Muliy = 0-264Fck baugie € d - 642 Awlin)
= 0.26%20%1600 X60('25-0.42%60)

-_—

= 4314 e\l

UL Mulm - Hepco single rointorcoment .

Mu = 0.8714y Ast d C\— Ast £y °
fck

1A 10y 106~ 0 %1X 416 X,Argtxy;)_gC] 4\5)

|

125 120
5 Act = 32> mm? - D—OOX
5109 10mm ¢ bars |

S = Tfilolx 1600= 225.2 mom

Hence  provige 3353

10 m -
Chocyr ’fDr Shear - e bqr% @ 225mmcle .

V

= \é(?j- 12 164 XI600_ .45 l\llmm*

Pt- ATgqxip? i

225 X125 X160 = 0.279.

Cc for beame = 0.2315 N M H2 |

for slabs  Tc= 1ay0.975- 0.487 Nlmml
| Tv L Te X0-5 Temoy . ,
iﬂenco clob W SO4e 1)&017) shear. {
Chect for  deptection - |
Pt = 2719 i

' 'Fg. 0.5 X415 =200 M'mml
brom fiq 4 =150
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- F ¢ !
( ) roX | 1)()0

. S\ VAT ( ) y
(%‘ YOV EG1-8 ma
© Dettechon  eonlaol v 'v(\iv\,“’:\)(”bn”f '
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