Roll No: -
Sem-V Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Civil Engineering / Civil (Rural) Engineering) (Theory) [Max. Marks: 70]
Precast and Prestressed Concrete (2015504A-P)

- All questions are compulsory. (e v s1fari 2 |)
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 311 sifera foma 7))

Group (A) (7w 1)

Q.1  Choose the most suitable answer from the following options. (1*20=20)
(wariferss Sudw forered @t ge fored |) :-

I What is a key advantages pf precast concrete member (fSerree sshic wewi &1 gea « = &)
(a) inability to customize shapes (TrHferit #t sFpfera st # srawefar)
(b) lower constructions speed (s fimfor fr)
(c) enhanced quality control (3= e fafzrr)
(d) increased on —site labor requirement (amse W #m i sTawIFRaT § If7)

i Paver block are commonly used for (3er scife 1 st ot 3w frar st 87)
(@) structural columns (b) water storage tanks (c) pawing walkways and drive ways (d) roofing materials
(HTETCHe & ) (S Femom &% ) (Y ATt 3T gTE o T TR T ) (= | )

iii.  Manhole covers are an example of which type of precast elements (¥-ere e forer Fohre % SiehTee deer 1 SEeRWT @ )
(a) structural elements (b) non-structural elements (c) temporary elements  (d) decorative element
(F=TeHes A ) (TR-GT=HTeHe acd ) (Tt o ) GRECKES)]

iv. Which structural precast element is used to create a passage for water flow under a road or railway
(e =1 Yo % e e e % fore wwt s % fo fore qEfafiia weemr st swnT foRm st € )
(a) box culvert (== gaferr ) (b) bridge panel (s ¥s=r) (c) foundation (#==s== ) (d) power block (¥er seite)

V. Modular grid refers to (vreger fire & arwet & )
(a) a type of foundation (v yem & i)

(b) the arrangement of modular unit in a building (fFEft o & Agger ST it raeen)
(c) a type of roofing material (v= yer i wmmfi)
(d) a system for transporting prefabricated components (wffifa =sreei % uftas & for we womett)

vi.  Classification of prefab system is based on (st ferees =1 affertor sa w st € )
(@) architectural style (b) material cost (c) construction speed  (d) structural schemes and design consideration

(T St ) (amft @ ) (ot &Y 7ifer ) (TR ST 3R feseT weieft fomm )
Vil. In the pre-tensioning process, the stressing of tendons is carried out
(78 T Wfsa &, & T A STAT STt 2 )
(a) after casting the concrete (e 2re™ % a19) (c) during the curing process (zamt i ufsFa & )
(b) before casting the concrete (sFfe e @ w&e ) (d) after removing the forms (% & % =13)
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viii.  Loss of prestress at anchoring stage in mainly caused by
(TG =or § g6 wfdeet 1 JHEH T §9 9 8 8))
(a) over — tensioning of steel (¥ =it st T 1a) (c) vibration during construction (fmfor & xr )
(b) rapid curing of concrete (shte = it & FfaT ) (d) slippage at the anchor points (wa fsigat w fisaer)

ix.  The soffit of the beam after the transfer of prestress to concrete will be under
(T8 wicreret T shshle # TAMIANG F o TG =T 3l Hifhe ---- JHad erm )

(a) bondage (=) (b) breakage (ze) (c) compression (wdteT )  (d) tension (qam)
X. The value of “u’ in loss of stress equation depends upon (st & FHEM & FHHT H ‘T T AH------ X fft e 2| )
(@) type of curing (b) type of concrete (c) type of steel (d) type of aggregate
(eFafieT =1 SR ) (Shshie T TN ) (ST =1 7= ) (T =1 N )

Xi. Which is one of the system used for pre tensioning (78 a1 & o T STERT %t ST ATl yorferi § & S € € )
(@) magnel-bulton system (b) freyssinet system (c) Gifford udall system  (d) hoyer’s long line method

(¥ —aiTee woTTet ) (ffeme somett ) (FreTE 3eTet womTett ) (TR it isft T fafer )
xii.  In Gifford Udall system, the number of method for prestressing member is
(< —3=TaT Woret! H, 8wt 3l I8 Widelierd i i e i e € |)
(@)1 (b)2 (c)3 (d)4
xiii. ~ The magnitude of loss of prestress due to relaxation of steel is in range of

(FRfSreTaT 2 T 96 Sfderer o JeET shi 7T shl HAT H 2 )
(a) zero to 10% (= & 20%) () 2% to 8% (2% & 8%) (c) 8% to 12% (8% @ 12%) (d) 12% to 14% (12% & 14%)

xiv.  The transfer of prestress of concrete is achieved by
(S5h1E o T& SfraTet ST T --m- - ST STH Rt ST )
(@) plate (we ) (b) rings (fo= ) (c) steel bars (&=sm)  (d) jacks (3%)

Xv.  The freyssinet system of prestressing involves the arrangement of wires of number?
(78 wftraret i Brfee somreft & T % aRT it Srawer mie & |)
(@) 10 (b)14 (c)12 (d)8

xvi.  Which of the following is the Indian code used for high strength concrete mixes
(Frafafea & & =i o1 IR Fe 3= i shshie e & foe s e smar £72)
(@) 1S 1343 (sm$ww 1343)  (b) IS 10263(=1 wa 10263) (c) IS 384 (a1 wer 384) (d) IS 457 (=1 wa 457)

Xvii.  The shrinkage of concrete is influenced by (sfre =1 firspet ------ Y guTferd € 7 )
(@) type of cement (b) type of chemical (c) type of admixtures (d) type of retardars
(¥fiie =T JehK ) (TET T THR ) (TereroT =7 wohT ) (kT TR )

Xviii.  Creep strain (ferador foepfa )

(a) caused by dead load only (@ ss @ie s wrwrgar 7 ) (C) caused due to cyclic load only (e« =3 @re & R e @ )
(b) caused by live load only (@ @za @re & wFrur g & ) (d) In dependent of loads (vwr & @@ g 2 )
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Xix.  The structure of Prestressed concrete are less liable to:- (& sftafer sshie it e w7 2t 7))
(@) bending (=) (b) loading (<ire =T ) (c) placing (w@r) (d) cracks (=)
xX.  The ultimate strength of steel used for prestressing is nearly
(7 wfvaera o forg SweinT fopm ST et Wit ot sifem ammed &t @)
(a) 250 N/mm? (b) 415 N/mm? (c) 500 N/mm? (d) 1500 N/mm?

Group (B) (3 -#)

Q.2 Write the advantages and disadvantages of utilizing precast concrete member. 4
(FETTHT shehic TaEAT o TN & HEIC AR JHAH o |)
OR (31eram)
List the application and provide example of structural precast elements in construction. 4

(aFTrinTt i gfer s SfiT Fmfor § wemTeres qEffia dedl % SeRT YeH # |)

Q.3 Write down the basic assumption in analysis of Prestressed concrete beam. 4
(78 wicaerd shshie o o faedwor # 7o amon foafa |)
OR (areram)
Explain different system for pre-tensioning with merits and demerits 4

(cfi-Sarfim ot Fafoer sttt 1 o 2 e T )

Q.4 Distinguish between cable line and pressure line with neat sketches in a Prestressed beam. 4
(Freee =i o Tl il e § haet W 37K qaTe @ o foe Siat g )
OR (areram)
List various types of tensioning device used in prestressing concrete. 4

(FregfnT ahshie W ST fopy ST aTet fof¥et SRt o T STaRUUTT 3h1 =it aTg. )

Q.5 Enumerate principle of post-tensioning. Explain any one post —tensioning system. 4
(e i =t faesia Fmme? foret we dive dwTf faeew st =amea it |)
OR (ateram)
Enumerate principle of pre-tensioning. Explain any one pre-tensioning system. 4

(Sft- Emifer w1 freaia sramd? foreft wan Sft Swf somedt <t s )

Q.6  List various types of losses of prestress in post tensioned and pre-tensioned member. 4
(st =i AR AR ST Tew # 96 AT % [ SR o JoRE ol gt ST )
OR (steram)

Determine the loss of pre-stressing force due to shrinkage of concrete in a beam of size 1500 mm x 4
300mm with 6 wires of 7 mm size if it is a post —tensioned member age of concrete at transfer is 12

days & Es= 2.1 x 10° N/mm?. The initial prestressing force transmitted to a Prestressed concrete

beam is 390 KN

(150 mm x 300 MM TR & =T # 7 mm HATHR & 6 TR 1Y FHhie * FaFeT & H01 96 — T oA % Joha H
forerteor s afe e T Ui ST GEE B ST TieROT o g dhehie 1 o 2R R R | it & Es= 2.1 x 10° N/mm?. @
74 wfafera sshie = et 3ftd e g6 Tfdefera s 390 KN )
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Group (C) (gv - #)

Q.7 Explain the testing procedure for precast component according to BIS standard. 6
(S =TT wE T o STTET Tk el & g iteter SRl i same i)
OR (31eram)
Write short note on the following 6

(1) Paver block & kerb stones
(if) Manholes cover
(iii) Hollow and solid blocks

(Frefefiaa w dferw feauoft foar:-
(1) v iR U e '
(i1) ARt et
(iii) Eraer 3 sirs =it )
Q.8 Describe the requirement and design consideration for structural joint in pre-fabricated building. 6
(FETTHA Saal § T Siel o Y STawsharstt 3 festsT weielt fomm &1 auiT ¢ |)
OR (sreram)
List down the design consideration for prefab systems. 6
(FSrhar orreft o for fesire wiateft foramdi <t gre=ft ST |)
Q.9 Highlight the applications & cons of using prestress concrete 6
(s e 3 St fameit T T 2re)
OR (areram)

Discuss the essential reason underlying the demand for elevated concrete strength and superior steel 6
grade in Prestressed concrete.
(Sft T whshie § 3 Shshie qTehd 3T JEa Wi U h [T o Iidi-ed HATawash HRUI 9L == i)

Q.10 A prestress beam of size 225 mm x 300mm is pressed by 12 wires of 5mmg¢ initially at 1100MPa. 6
The centroid of Prestressing wires is located at 100 mm from the bottom. Estimate the loss of
prestress due to elastic shorting, creep, shrinkage and relaxation of steel for following data. M40
grade of concrete, ES=2x 10° N/mm?, ¢=1.6, relaxation of steel=5% residual shrinkage strain = 3 x
104,
(225 mm x 300mm TR i w5t Twe =T i gesra § 1100MPa @ Smme & 12 ani sem siegee fopam s 2|
SRR AR 2T ek A & 100 et ot Reerd g1 @ | FfeTRad Set o fofe it 3t sefiies B1eT &M, 39 R 31k
farforeraT % o Siesd % JHa o sAe e M40 e , ES=2x 10° N/mm?, ¢=1.6, relaxation of
steel=5% residual shrinkage strain = 3 x 104, |)
OR (ateram)
A concrete beam AB of span 12m is post — tensioned by a cable which is concentric at support A 6
and B has an eccentricity of 200 mm in the mid-third span with a linear variation towards the
supports. If the cable is tensioned at the jacking end A, what should be the jacking stress in the
wires if the stress at B is to be 1000 N/mm?. Assuming the coefficient of friction between the cable
duct and concrete as 0.55 and the friction coefficient for wave effect as 0.0015/m
(12 et T % ok shshie B T ST AT Toh heleT SaNT UIEE — 29 foam STTefm 2 St emelq 3 o7t it o2 wehfza erar 7, oo amef
1 37 ue Yges firar & Ay qex — et @9 7 200 fieft S faaeomar 2t 2] af SFee ST de € aHem 7, O a| §
S o o B =R At s w A 1000 N/mm? 2 et e 3 dshie st o o i 0.55 St et g &

%E‘aﬁwgvn%ﬁ 0.0015/m wm <t |)
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Q.11 For asimply supported prestress concrete rectangular beam with following specification: - 6
span(L)=6m width (b)=250mm, effective depth(d)= 400mm, prestressing for u(P)=100 KN
eccentricity (€)= 40mm, modulus of elasticity (E)=28000MPa. Calculate the maximum stress at

mid span dull to prestressing for concentric cable given formula P(x) = % x x for cable force.
(Frafafaa fafireareti & @rer wxer &9 & aufdfd ot wre Hsfie STRIarRR 81 & e : ¥ (T = 6 Hiet , =ters (aft) 250 firdt
Tt e (€)=400 frft | & wftrere s (P) = 100 KN, frsemomr (3 )=28 000 w1 f T whEd Ferel Srhrget % forg
FRERIT 3 HT0T TeT — T W SRR G B TORT SR e e 3 fore R e P(x) =§>< X SR )

OR (steram)

A prestress concrete beam of section 200mm. wide and 300 mm deep is used over an effective span 6
of 6m to support an imposed load of 4KN/m the density of concrete is 24KN/m3. At the centre of

span section of beam, find the magnitude of concentric prestressing force necessary for zero fibre-

stress at the soffit when the beam is fully loaded.

(200 forft =2 i 300 findt TeX wesht T wEe wHshic 7 % 3w 4 KN/M % foram St @ | shshie &1 o

24KN/M3 2| = % T S % oy o g o & efie 8 T Eifthe 0 I BIEe et oh o1, SATerveh bty 3 &

T =t =1 wftom 1a | )
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