Roll No:-

(Sem - V1) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Civil Engg.) (Theory)

Q.1

b)

d)

e)

f)

9)

Design of steel and R.C.C Structure (2015501-P)

- All questions are compulsory. (H‘-'—ﬁ A &rﬁm‘%p

[Full. Marks:70]

- Marks are mentioned on the right side of each question. (3{® Tuft Uy & <18 SiR sifrd ford %D

Group (A) (YU -¥)

Answer all questions as directed. (2x10=20)
TR Tt usl & SR <)
Match the following:
IS Code USES
(M IS 800:2007 (@ Designof R.C.C
(i) IS 456:2000 (b) Design of Steel Structure.
(iii) IS 226 (c) Specification rolled steel.
(rafaRad & firemt )
ATETH DI LN
(i) STSTH 800:2007 (3n) IR . w1 fEmEA|
(if) 3MSTH 456:2000 @) EId G 1 f&erg|
(iii) 3MTSTY 226 @) faf e A wal

The maximum slenderness ratio for the tension member is 400. (True/ False)

(@19 TEw & o1 SifaH UdaTe SiuTd 400 B)) (FEATad)

(The thickness of gusset plate should not be less than 22mm.) (True/ False)

(TRIC Wi $1 AICTE 22 mm ¥ HH -Ig1 oIt A1e |) (TS1/ATa)

Full forms of ISMB is-

(ISMB &1 guf &7 §-)

(Indian Standard Mild Beam/Indian Standard Medium Beam/Indian Section Mild
Beam/Indian Section Medium Beam.)

The maximum strain in concrete at the outermost compression fiber is

(Fepic H Iy T8t Yile BIRER W 3H¥edd a-1d gl)

(0.0035/0.35/0.002/0.2)

If diameter of a reinforcement bar is d, the anchorage value of the hook is

@S YEIHUI UG T AN d §, Al § BT Yol A )

(4d/8d/12d/16d)

The ratio of the breadth to effective depth of a beam kept is generally.
(ot i ) A1ST8 SR THTE TTERTE T SIUId 31 dR W ESCIREIGIA)
(0.25/0.50/0.75/0.85)
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h) Choose the correct statement. (Fg1 Y )

)

Q.2

Q.3

Q.4

Q.5

An under-reinforced section means- (U 3fey-vdferd STTHNT BT G{Qf%‘ -)

(i) Steel provided at the underside only. (R‘:IFI FHad AId I R Y& fobar T %|)
(i) Steel will yield first. (¥Td Ugdl s B )

(iii) Steel provided is insufficient.(SU DT T W%D

Find the value of modulus of Elasticity for M25 grade concrete.
(M25 TS Hepic o AT TATRITT HATGidh &1 HIH J1d PiToTd 1)
(250/2500/25000/2500000)

(If the width of the foundation for two equal columns is restricted, the shape of the
footing generally adopted, is :)

(square/rectangular/Triangular)

@fe @ gaF WHl & e g ot <rers ufadfdd B, d SR IR 3TUR &1 3ATHR
SO T 5] )

@ PR) / B R/AHI0i)
Group (B) (qu’l)

Answer all five questions. (4T U sl & SR ) 4x5=20
(Explain the block shear failure of a axially loaded tension member.)

(3161 =Y S U T 19 T B sl Ha- [ erdl P ARAT B 1)
OR (31ydT)

(Draw the diagrams of single and double lacing and battening system.)

(RiTTet 3R o AR 3R §feT Reen & o s=ma))

(Differentiate between laterally supported and laterally unsupported beam.)

s gufdfa ok uref w0 I rqaffd R & T IR HR )
OR (37yaT)

(Explain the checks required for the design of steel beam.)

(LT &R & fSoms & o saxge Skl &1 sars Hi)

(A simply supported beam, 6 m long and of effective depth 50 cm, carries a
uniformly distributed load 2400 kg/m including its self-weight. If the lever arm factor
is 0.85 and permissible, tensile stress of steel is 1400 kg/cm?, Calculate the area of
steel required.)

(T FIYRO JARET &R, 6 Hier dell 3R YT T8 50 WY, 30+ Wd & goi |fgd
2400 ferarmadier &1 9aH TU 3§ fadkd YR a8 &t 81 afe hiar 3 thaer 0.85
3R W &1 3FAT T TG 1400 fHeamH/&AHE B, df 70T %3 el BT aeah

T |
) OR (31YdT)

(Explain strength and serviceability criterion as per IS 456:2000.)
(SMTSTY 456:2000 P IHR ATHd IR JaTeHd AFCS THII )

(State the primary function of the stirrups.)
RPTd HT UIfHE ST FaTd |
OR (31YdT)
(List the factors on which shear strength of the concrete depends.)

(3 HRD| B! et §1¢ o WR FHeble B daR-t drdbd R Hl ])
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Q.6

Q.7

Q.8

Q.9

Q.10

(Explain short and long columns.)
B 3R TS BIaH AT 1)
OR (S1Yd)

(Explain the effect if center of gravity of column load does not coincide with that of the
footing.)

(XY B3 b 1 BT I T HR BT [SalbyUl g BT & TSIy g I T
EGRCICI))

Group (C) (99 ¥

Answer all five questions. (T4 U Ul & IW %D 6x5=30
(Define the following: 1. Effective length, 2. Radius of gyration ,3. slenderness ratio)

(AfIRd &1 aRUTNG &YX 1. JUTET ddTs, 2. TRYA ST BT, 3. TaT 3Td)
OR (31¥dT)

(Explain various failure modes of axially loaded steel column along with diagram.)

(R o 1Y 318 = U 9 9 fobt U Wid diad & fafid fawerar dte ! gagmi|)

(State the classification of beam sections along with its characteristics for bending

as per 1S 800:2007.)

JTSTY: 800:2007 P IR Feb+1 b1 AT & 1Y R STHFT BT aFfepRur FaTd |
OR (37YdT)

(Explain various failure modes of steel beam along with diagram.)

(T oRA & faftm faweran A & fora wfed aw=me))

(Explain the assumptions of a reinforced concrete section for limit state of collapse in
bending.)
(ferfie e 3t Haud &1 fRUfA & e gaferd depic SIUTT & YRS & TR

E23))

OR (31Yd)
(Design a rectangular beam to resist a bending moment equal to 45kNm using M15 mix
and Fe 415 grade steel.)

(M15 TR 3R Fe 415 IS I T SUUNT HRb 45kNm & SRTSR Fb dTel &0 B
TfRIY B o o8 T IATHR R4 fSoga ®e 1)

(A simply supported reinforced concrete beam is 250 mm wide and 500 mm effective depth
reinforced with 4 bars of 22 mm diameter as tensile steel. If the beam subjected to a
factored Shear force of 65kN at the support, find the nominal shear stress at the support and
design the shear reinforcement. Use M20 Concrete and Fe 250 steel.

Given Tc = 0.66 Mpa for 1.2 % steel )

(U TR FARST Uaferd dheble eR 250 ot TeT 3R 500 ot UHTd TevTs B @
3R T I W & =0 H 22 iyt ooy & 4 IR & 1Y Aofed far Srar g1 afe era &t
TS TR 65Kkn P ey HaRA! g & 31efi foram ST 8, A AHE Rl &1 ual
T T R OR € SR BT JEaIDHRUT Bl (ST B | TH 20 dobie 3R THS 250
I BT ST H1 |

Tc = 0.66 mpa for 1.2 % steel )

OR (37YaT)

(List the measures specified to prevent the brittle failure of the beam in flexure and explain
flexural shear, punching shear and torsion shear.)

(TR B eRF Bt HIR fatherar &1 A & fore Rfdy Iurt &t It a9 8k
TAIRRA R, Ui 2R &R iRigT iR &t aare a8 1)
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Q.11 (Design a R.C.C column of size 400mm*500mm having effective length of 3.5 m 6 5 |3
for an axial load of 2000 KN service load. Use LSM, M20 Grade Concrete and Fe
415 steel.)

(2000 HTF FfAY A8 & 31effg YR & forw 3.5 Hier &t wTdt e aral 400 7 * 500
ot SR &1 T SR Dl fSoTs B3 | TATHTH, TH 20 IS Spic 3R Ths
415 WA BT ITIART B3 1)

OR (31YdT)

(Explain the steps required for the design of an axially loaded short column.) 6 5 |3

(31&f1T =Y 9§ oS T MU B Hiay & fSHAZH & QT 1z wRUN &1 RS hL 1)
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