Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (OLD) — EXAMINATION — Summer-2024

Subject Code: 3360601 Date: 14-05-2024
Subject Name: Design Of Reinforced Concrete Structures
Time: 10:30 AM TO 01:30 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
7. Use of I.S. 456-2000 and S.P.16 is permissible
Q.1 Answer any Seven out of Ten. &2IHiell SIBURL Aldell walod AUl 14
1. Define Limit state and state its types.
1L (@12 2eedl cutvul vyl via dell usiR sl
2.  State partial safety factor for steel and concrete.
R, A Wl slosle IR wils Adidl wis wauidl.
3. Define characteristic load and Charecteristic strength.
3. dlaiRils 1R wal cllgi(@1s AHe ol curval wl.
4, Using S.P.16,Calculate limiting moment of resistance for beam section 400 mm x 500 mm
effective. Use M20 concrete & fe 415 steel.
¥, S.P.16 <1l GUAAL 53l 400 mm x 500 mm AUSIRS HIUdLAL oflH 12 lHIETL
HIHe2 als 512 AR M20 s1sl2 AS Wa Fe 415 AS e dluRl
5. Using S.P.16, find spacing of 8mm diameter vertical strirrups of fe 415 grade steel for
Vus/d=2.0 KN/cm. Use M20 grade concrete.
U S.P.16 il GUALdL 53] Vus/d=2.0 KN/cm L2 8mm <l el fe 415 ASeil el
a2sd 212w A efleal 20H). M-20 S15123s ).
6.  State Max. depth of neutral axis for fe250grade steel when effective beam depth =300 mm
©. 300 mm U518 GISIE Hlddl oflHe{l fe250 ASeil 2E1d HIS Y2d w4 (&Y il
HetH GISLE alldl .
7. State I.S. requirements for minimum reinforcement in R.C.Column footing.
9. WRAULSIEH 5319 HIZ WIS W UYH Yot U del Q5151 1N02) LA,
8.  The design compressive strength of concrete is taken as 0.446 foc why?
¢.  Slosledil Slisel slalild 228l 0.446 fo 54 AdIHi +41d B?
9.  State I.S.criteria for the maximum spacing of Main and Distribution steel in Slab.
€. QoM YUy W Sl2loyelel el uilAlell HedH WAL Hlestl
1SN UHIQlAL HIRAILREQL s Ll
10.  What is Development length? Write Equation to find Development length of reinforcement
bar as per 1S 456 -2000
Qo.  Sddluts2 Guile Q) 87 IS 456 -2000 Yol UL+l SAGIUN2 GLeS ARl L Hies] Yot
Uil
Q2 (a Find the Moment of resistance of a Singly R.C.beam of size 230 mm X 600 mm 03

reinforced with 4-16 mm ¢ bars of Fe415 steel. Take M20 grade of concrete & effect.
cover= 50 mm.
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230mmX600mm HIUsil W56 Yoi(ad s1slee{lHHi 4-16 mm ¢, Fe-415 ASe] A

A 6A4.oflH HI2 UldRNel 4ul 201H)L.M-20 S1512AS A MUSIRS 5d50= mm €.
OR
Eplain Under reinforced and Over reinforced concrete section.

2152 29615125 B 1R IVA51S 51512 AsAst UMM
Write steps for analysis of Doubly R.C.C. beam with necessary formula.
[guuilad s1sle oiluefl WelellA sdl UL 03] W Yol Alsd du).

OR
Give difference between Singly & Doubly R.C. beam

A s yoifad slsleo{ld wa [guni(dd slsleoily «ll dslad a4l

Determine effective Flange Width for simply supported R.C. Tee beam from the
following data. Beam is supporting 2-span one way continuous slab of clear span 3m on
each side. 1.Width of rib=350 mm 2. Span of beam = 7.5 m 3. Thickness of slab =120
mm. Use M20 grade concrete & Fe 415 grade steel. Check the flange width as per 1.S.code

ol WG [c1dl ueil ALEl Ad 25l w12.24]. 2l-uilH HI2 sd¥eil AUAWSIRS
uslals a1 0. oild 3m Alwul AL Lol 2-R el del-d 52141y Quiq oia
w1 259 8. 1.2luell uslnig= 350 mm 2.0ilHell 210l =7.5m 3.2Auedl ASLES
=120 mm. M20 51512 AS ¥l Fe 415 AS 214 dluR). sd%eil Uslnle 1.5.51S
AR AS 5.

OR
Calculate Limiting Moment of resiatance of Tee beam for the following data.
1. Width of web=350 mm 2. Effective depth of beam = 750 mm

3. Thickness of slab =120 mm 4. Flange width=1500 mm
Use M20 grade concrete & Fe 415 grade steel.

El-0dlH Hi2 «{1Aefl [Aordl] urefl li{llor Hinee 2ils -y 2AlHl.

1. duefl yelng=350mm 2. o{lHefl MU 518 GLSLE=750 mm

3. QW] SLE =120 mm 4. §9°%-{] uSlnlg=1500 mm

M20 s1$12 AS Wl Fe 415 AS 214 dlURl.

Calculate tension & compression reinforcement required for Rectangular Doubly R.C.C.

beam section 300 mm X 500 mm to resist a factored moment of 250 kN.m. Cover on both
side is 40 mm. Use M20 concrete & Fe 415 steel.

A5 250 kN.m 3525 HlAe2 dest 531 23 ddl 300 mm X 500 mm HiUsil (Ui (Gd
slsleofli HI2 dlQl A 6164 Usldete] ARld7] 5.0 dg MUSIRS 5AR 40 mm B,
M20 sl8l2 AS el Fe 415 AS eld dluRl

OR
For a R.C.C. beam,state 1.S.provisions for the following.
(1) Minimum and Maximum % of tension steel. (2) Minimum and Maximum spacing of
of bars in tension. (3) Effective span of simply supported beam.

W R LALLM Ui ol ldd (dardl Ui 1.5 UHIQ] lola o) elidl.
(1) H&H Mol YaidH 2Rlel Rdail 251d1Z1(%) (2) orleHi UlNAle] HedH
Yot W20 (3) ALl 2ld 2596l oilHell AR AL

For an isolated column footing, explain with neat sketch the position of critical sections for
Bending Moment, One way shear and Two way shear.
SULALS sTaH §[221 HI2 WeSledl HlHe2, cel-d 2{lUR A g-d 2fluR HIe $18lsa

A5l Lol 29 WLS[A Gl AHMd).
OR

A Pad footing of size 3 m x 3 m is provided for a R.C.Column of size 500 mm x 500 mm.
The net upward pressure is 270 KN/m2, Design for thickness and steel reinforcement for
the footing only. No checks are required. Use M20 concrete & Fe 415 steel
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500mm x 500 mm HiUstl 2412 A1 ST6H U2 3m x3m HIUs US §(221 Y3 B. a2 ud$
UAR 270 KN/m? 8.55d §[22lell 518 4l el [S1oet 521, AS %] <18l M20
51512 AS WA Fe 415 AS 214 dluRl.

A singly reinforced rectangular beam of size 300mm X 500 mm effective is subjected to
factored shear force of 90 KN. The beam is reinforced with 1.2 % tension steel. Design
shear reinforcement. Take M20 grade concrete.

W5 300mm X 500 mm WAWS512S5 HIUsil W54 U [Gd Gl oflH U 90 KN <f
(Bld sdeAtil @13 B.6{HHI 1.2 % dIQl Undst dedd 8. sdetvnideai@iluR

Rgetsldiee) «fl Slloel s M20 slsle As dluRl,
OR
Write steps for Design of shear reinforcement.

Sclel Voddet (20112 391814 Re2)ed] Slosleet HIRell L G,

Design axially loaded short column of size 500 mmX500 mm to carry factored load of
3000 kN. Take M20 concrete & Fe 415 steel.

3000 kN 2[Q{lde112 Adl HI2 el 1R YIREL Sl &S1, 500 mmX500 mm HIUsil
SIEHef] SILoet 5. M20 AS slsle wal Fe 415 AS 214 €).

OR
Explain Tied column and Spiral column with neat sketch.

21655 SIEH Wal JULHY STEH 2269 A L5(d glL uHd).

An axially loaded short column of size 300 mm x 300 mm is reinforced with 4-20 mm ¢
bars as longitudinal steel. Determine ultimate load carrying capacity of column. Design
lateral tie also. Take M20 concrete & Fe 415 steel.

300 mm x 300 mm HIUsil,+efld HIR tRlddl 251 :dAMH 4 — 20 mm ¢ Uil
qlysled wld dd Yol 8. slaH gl dest ddl HedH IR el 429 218+

UBL SlALEet 521 M20 IS slsle el Fe 415 s 2l 4l

OR
A R.C.Column of size 400 mm x 400 mm is designed to carry factored load of 1800 kN
by providing 4-25mm ¢ bars as Longitudinal reinforcement and lateral tie of 8mm ¢
@300mm c/c. The unsupported length of column is 3.2 m and both of its ends are hinged.
Check the following for the column.
(1) whether column is axially loaded or not? (2) whether column is short or long ?
(3) whether % of longitudinal steel provided is within permissible limits or not?

1800 kN ofl 9|(Qld(3525)MIR d&el 53] 23 ddll WS 400 mm x 400 mm H1Usil R.C.
slauui qleysledd 2ld ds 4-25mm ¢ «il A(OAL WA A€ 218 8mm ¢
@300mm c/c 45 1196 B. sTaHe{]l AAUUSS duiLES 3.2 m WA S1GHoAL i DS
[Mom2Rd([ee2%5) B. dl slay UL oflAsfl Widdl dul).

(1) sty aefly eiRel] deldd 83 3H? (2) stad 251(0128) B 3 divilElal? (3)
YsdlHi 441dd % dloeysled wWld adlsid Hulei 9 % 3?

Explain Simply supported two way slab and Restrained two way slab with 1.S.Code
provisions.

1.5.515eil a1o1c o) A1& A1elild 2594 2-d A Wl R8s 2-d AN, YU,

OR
A simply supported two way slab for a clear room size 3 m X 3 m is provided. The slab is
resting on 300 mm thick wall on all four sides. Assume corners are not held down. The
slab carries live load =3 KN/m? & floor finish =1 KN/m2. Design the slab for thickness and
reinforcement only. No checks are required. Use M20 conc.and fe 415 grade steel.

3m X 3m AL YUl 14 U2 HLEl Id 25dd 2-d 2Ae HsdHi w1dd 8. 4
300 mm 2151 (€916 U AR W1 25Ad 8. A6l WRLL 4 1AGL(SES SIGet) olef] AH
1L, 2Q0L U 3 KN/m? o1l )dd ™I el 1 KN/m? ofl §6lR Sle{lol 1R @13l 8. §5d
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QW] SIS wel IGel SlUNR Rl (SHLeet 52, SiSle AS M- 20 A 214 AS

fe-415 CL.AS a3 olefl.
Draw at least two views showing reinforcement details for the one way continuous slab
having 3 equal spans. Assume necessary data .

WS UL 3-21101L 101l doi-A Ydd($SlenU) 2@ HI2 sl @2l d)ed] (Aold)

e2llddl wLs(d €12, w9 Hi w191 A Ruld €13, %3] (L) HIR).

OR
A one way continuous slab having 3- equal effective span of 3.75 m each is subjected to
L.L=3 kN/m? & F.F. =0.6 kN/m?.Find slab thickness and calculate span moments and
support moments only. Check the slab thickness for flexure.Use M20 conc.and Fe 415
grade steel.

3.75 m ol WAWSRS, WS UL 3-2101d 1L det-d Add (Sl A)A0 HIS
AR (L.L)=3 kN/mm? ¥4al se128leflel IR ( F.F.)=0.6 KN/mm2 &l dl 2 u{s{]
2ASLE 2Lt Al 55d Wilel HlAo2 el AYLE HHe2ef] ARLdI] 5202 us{ 2S1e
sAeRMI dull. 5151235 M- 20 44 221d AS Fe-415 @,

Design one way simply supported slab for a clear span of 3.2 m. The slab is resting on 300
mm thick wall and subjected to live load =2.5 kN/m?2 & floor finish load =1 kN/m2. Check
the slab for cracking and deflection only. Use M20 conc.and Fe 415 grade steel.

3.2 m Al 2101 YRlddl Alelild 25ddl del-d A6l [SPL8el 520 A 300
mm 2151 (edld U2 2594 8. A6 UR 2.5 kN/m?ell @i A 1 kN/m? il 412
sloflal | |13l B. §5c 55191 Wal SlsAs2el Hie @ of] AsIAQL 52U, 515125 M-
20 ¥ 2219 AS Fe-415 4l.

Calculate No. of 20 mm diameter reinforcement bars required for a singly R.C. beam of
size 230 mm X 500 mm subjected to factored moment of 120 KN.m. Take effective cover
=40 mm.Use M20 grade concrete & Fe 415 grade steel.

120 KN.m.o{l 3525 H1Ae2 c&et 53] 20 Al 230 mm X 500 mm H1Uell R 56 U (Gl
s1sle oild HI2 20 mm U l™dLol U[OALed] Bul AR AMUISIRS $A2 = 40 mm @l
M20 slsle AS wal Fe 415 AS 214 dlURl.

Draw plan and sectional elevation of an isolated sloped R.C.C.column footing. Show
reinforcement details thereon. Assume necessary data .

A 19U1A2S,3lNALNLRANS) W IR LA STEHS[2AelL Wllot 2ol A52AAG A eldled

1. AHI 39812 ofl (Aold) B 2L, %3] [Aald) HIR).
Explain types of stirrups with neat sketch.

A9 HIS[d glRL WAL USIR uHd).
For control of deflection, Explain span/effective depth ratios and Modification factor.

SlsAS52AeA 5216 HI2 Wlet/2u51RS GLSLE oll RNt A HISIEI32let 3522 uuextdl.
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