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DESIGN OF RoCoC.STRUCTURE

ffqfrn srq ,ilrrEt
Tlme allorved : Thre€ Hoursl

1i[fu6lndr, zo

[Mr{muE M.rk! : 70

iz, (i) vetcwafrddt, tcttffirn*Eatlful r
Nota : Quesrbn No, I is compulsory, answer arry FOUR questions ftom ,he rcmaining.

6il y{mela* a* qnl slfrqaRqtsqwfiM r
fulve all parts of a question conse&tively together.

6iil v+$vf,$1filslfiarfiffi r
Sun ech question on lrefi poge.

fti dd tvotl l sra tl) A fuh t aiffi etgqn 6?tn I t
Only English venioa k wlid ia case ofdiference in both the languages.

6, ctkt if,7 di ddlsil*) tn frffi t
,lssurrre suitable dara's, wherever necessary.

l. (l) tnrcc fdrd ig.sr Xuritr 6r cn ii c(nrd {ftr Ftt 6Edrd t ?

Th€ yield sfess divided by the factor ofsafety is called as

1a1 ufteftra
G) *m<vfte-o

(O Utimate stress

(c) Limit stess

O) 3rJicYft{d
(d) !-drer!ft(f,

(b)  PCllllissible stcss

(d) Elastic stress

1zy uftmr * Qx i Isrso * rgvn*fre t 3rfuffiq sdg1 rfdTd kr{I til t ?

(a) 0.370 fcr O) 0.,146 Ek (c) 0.416tr (d) 0.670 f,r
According to IS-456, thc maximum compressive strcss in concrctc for d€sign

purposc is taken is
(a) 0.370 fcr G) 0.445 fcr (c) 0.416f* (d) 0.670 tr.

(3) il{i tql + fdq \T qr{6 !- 6 isilr d<It ffe ws a<r{ I gR &q 1'
(a) 80 G) 120 (c) 160 (d) 240

For bars in tension I standsrd hook h8s 8n anchoragc valuc cquivslctf to a

straight lcnぃ of

(a1 8o    (b) 121   (c) 161
PTO.(l oF8)

(d) 241

318
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(4) +#c + fdq vFt{d srfts I rft{€ qrr ql +{q.d f6-fir til i ?

318

(a)   03 1kχ u

(c)   03 1χ u

(a)   0 3 1lχv

(c)03ι札

(a) More thm plain bars

(c) Equal ro plain bars

(6) ncrd f if,ftdll{Fr6qrqdtd t
(a) ftsarftw
(c) ffilqffilTd

① 論 輌 鵡 崎 ヽ飲

(a) χu=χ u max

(C) χu>ru max

For ovcr・ rcinforced scction

(a) χu=″ u max

(C) χu>χ u max

o)0361k為

(0 036Fy札

(b)  0 36 tklu

(d) 036 ιχu

(b)  Lcss than plain bars

(d)No comparlson

(b)… 赫

dl哺さま で

(b) χuくχu max

(d)― ,さ IN諦

(b)ruく χu nax

(d)None ofthc abovc

The area ofsress block in stress diagram for concretc

15; f*sft-c cai * fa< 3Tris ,fdrd t-dr i
(a) eltmq sEl i wr{ (b) qFrRq u$l i sc
(c) srqRq 6g1t q{rs{ (d) +t gd-{r T6

For deformed bars bond stress is

Characteristic strength of stecl is

(a) Failure stress (b) Yield stress

(c) Ultimate strcss (d) None ofthe above

6)… 薇 象 司Щ ぎJ繭 赫 蒻 爾 諭 ¬mt?
(a)0871A"(d-0 36 χu) (b)0 87 ι Ast(b-0 36 χu)
(c)0 87 tk A.(d-0 4 χu) (d)087 t A“ (d-0 42 1ru)

(a)087:AЫ (d-0 36 ru) (b)087:Ast(b-0 36 χ
u)

(c)0 87 1k Ast(d-0 4 χu)  (d)087=Ast(d-0 42 xu)
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0● ζ瑯国綸 椰綸命Inmttt?
(a) Vs (b) vs /3 (c) vs /2 (d) 2 vs

Shear taken by bent-up bar is limited to

318

PTO

(a)    Vs (b) Vs/3   (o) Vs′2   (d) 2 Vs

(10) qr{ { rflcGcur F{fi Rs 6c i drnqr qrdr I I

ln beams shear reinforcement is provided in the form of

(a) wfq{Ed
(c) rao-d

(a) Venical stirrups
(c) lnclin€d stirrups

(a) Mr, lim i ufoo
(c) Mr, lim*trm

(a) 6dr 5r{cfi

(c) FFIYiTl:l

(3) 0 03 bD

(c) 0 05 bD

0)●ぎ掟
(d) 赫 潮

(b) Bentup bars

(d)A‖ oFthc above

(b)Mu,lim a翻

(d)― うさ澪ヽ 尋

(b)Lcssthan Mu,lim

(d)Nonc orthc abovc

(b) rrtg Yre-r

(d) s4ciIrrtr{

(b) 0 04 bD

(d) 0 06 bD

(lr) 3TFd!-{e{d fiz 6r wryt ftnu fuc+ ft+r vrm i i

The moment ofresistance ofan over-reinforced section is taken as

(⇒  mOre than Mυ,‖m

(c)Equalto Mu,Im

1 t z; rd-< { *fua erfurrc r+e-q ft{rd frd-{r I I
(a\ 2% (b) 4% (c\ 6% (d) 8%

Maximum percentage reinforcement in case ofslab is lirnited to
(a\ 2o/o (b\ 4o/o (c) 6% (d) 8%

(r) +*c i ffi q( qrrt H * ftq$iiq{ f,,nqrir+ 
"rftq

ln slab to prevent cracking ofedges, the comer should be provided with
(a) Shearreinforcement (b) Torsionreinforcement
(c) Tension reinforccment (d) Compressivc reinforcemeni

(ra) slEt srfud q{c it grfu5-dq {+gr rrf,{ f$-fir tdr i ?

The maximum amount of compression reinforceme in doubly reinforced beam
:S

(a) 0 03 bD

●) 0 05 bD

(b) 0 04 bD

(d) 0 06 bD
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(Dt同国m tra彊証 司論き?
(a)Чヽ"衡ば '揃

ボお01  (b)呻 oddき l

(C)｀釈マnfね01     (d)― マ哺
Doubly rcinforced beams are providcd whcn

(a) Beam dimcnsions arc rcstrictcd

(b) Beam is continuous

(c) Loads arc cccentrlc

(d) A‖ oFthe above

(16)t―f凝煮積 たヽ、1/χ抑 お t

(a)  =20     (b)  ≦20     (c)  =10     (d)  >20

ThC Vtratぉ ぉratwo way Jab

(a)  =20     (b)  ≦20     (c)  ‐10     (d)  >20

(17)T菰 檜 同R希 ミ雨 蓼 可メqo■ 0通 奇 ―
希襴 缶 壷 ヽ mヽ 漱

さχぐ R諫 奇 象 飛 鋪 爾 さで χ鋪 ヽコ 輛 t:

(a)  〃3       (b) ″7      (c)  ″5      (d) ″10

(哺 ′煮補奇き

“

t)
Halrorthc main stccl in a simply supportcd siab is bcnt up ncar thc support at a

distancc of x From the centre oFsiab bcanng,whcrc jr is equal to

(a) ″3     (b) 〃7     (c) 〃5     (d) 〃10

(WЪCrC′ おthc sPan OF dab)

(18)S‐456き J● 蒻ヽHうゴhmメ
“
。■ヽ 面ね t?

(a) 8%    (b) 6%    (c) 2%    (d)4%
According to IS‐ 456 thc maximum reinforcementin a column is

(a) 8%    (b) 60/0   (c) 2%    (d)4%
(19)"円 1コも輌 aぼ 口

“

罰 ¬ぼd“ 凶 N｀ 詢 詢 i?

(a) 10 mm  (b) 8mm   (c) 16 mm  (d) 12 mm
mc minimum diameter oFa longitudinal barin a column is

(a) 10 mm  (b) 8mm   (c) 16 mm  (d) 12 mm

(20)衡ぎ` 駅 (f00thg)罰 31~｀ 爺Ffス金可Ⅶoit?
③ 輛 錮    o咽 綸

Oa莉 赫     0-輛
Isolatcd Footing are designcd for

(a) BCnding momcnt      (b) 0,C Way shcar

(C) TWO Way shcar        (d) An thc abovc
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(21)IS‐ 456き 0ぃ釈衡ぎヽ 電 (Isolated foodng)う a念帯市 ｀ミR嗣俄廊 ■凛薫
樹 枷 t?

(り  "円 n。。で取

(b)‐月う。。でや瑠面興d“)゛R
(C)"月 論 ●qで やコ離 P¬銀 奇 卸輸(d72)ぐ菫

(d)3由市,ミ寺洒■
As per IS‐ 456 cHtical section ln isolatcd footing For"∝ way shearis atthe

(o Face ofcolulnn

(b)EfFeclve depth(d)Oom the face oF● olumn

(C)Halrthc cmeclvc dcpth(d/2)tom the Face ofoolulnn

(d)Nmc oFthc abovc

(22)餞n暉熙 缶蒔 tRq■照:可 。いol t?

(0 いヽ。マ●        (b)う●輌円
(C)ヽ "州       (0 

…

1さデ氏諦
Isolatcd footing can bc providcd for

(a)  Singlc colulrm             (b)  Doublc colunn

(C) Multiple column      (d) None ofthe above

(23)o希a締家

「

mホ訳
'ヽ

。さ編 t

(a)`Ч。■` 争K判      (b)師 ヽ9КЧ

(c)ヽ蒻n,F■― 、.KЧ (d)赫 輛
A cantilever retaining wall may fail

(a)  duC tO OVerttlming         (b)  duc tO Sliding

(C) duC tO failurc ofundcr soil (d) A‖ ofthe above

(24)y■で漱 う哺平「さ躙輸 qu n儡捕 さ
“
前t

(a) 赫 青w nttq.ぃ、

(b)f謗町朦衡輌輸¶靱漱 ヽ対[Ч u■ [っく

(C)(a)い■1(b)偽論 哺国

(d)-1さ 寺ヽ ■

Drainagc o「 rain water from back flll in retaining wali may bc

(a)By prOviding wcepholcs in thc wall

(b)By prOviding perroratcd drain pipe with iltcr

(c)  Any Or(a)and O)

(d) None ofthc abovc

RT O
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(25)yぼ腋 n薇 議 。cd daり R了 4■て由 偽マfmitht?
0鋼 論象     lbl捕 奇象

(c)ヽ爺喘諭 ,     (d)赫 1さ哺は■

The net pressure on heel slab ofretailling wal‖ s always in dircction

(a)UpWard      (b)Downward
(C) In any dircction       (d) Nonc ofthc abovc

(26)で一
'M頭
国
'甫
臨au¨Gi t

(a)  て
'1昨

3■

'f澪

暉o             (b)  。
"・

lJ爬口瞑ヨ

(c) 卿 爺襴同         (d) aЧ Ч゙u[赫

Prcstrcssing can eliminatc

(a) COmpress市 e strcss     (b) TCnSilC Strcss

(C) Beanng stess         (d) Shear stress

o⊃ ―ゞ倫薇話売鋼督qmt
(a) RCCさ 哺            (b) RCC含

'さ(c) RCC t哺           (d) RCC｀ u“ :■
Prcstrcsscd concrctc mcmbers are

(a)HC～iCrthan RCC    (b)ThlCkcrthan RCC
(C)lhinnerthan RCC    (d)Same as RCC

O助 輌 ヽ神 む 赫 で ―赫 論 爾 お t?

(a)き 琢ョЧョ d■ :■ ml

(b)希河で。.旧 Чu■

0噛 。■q田楠で。引q田縞 1
Kdlいさ薇■
Prcstrcss loss due to tlction∝ curs in

(a)  Only in post‐tcnSiOned beam

(b)  Only in pre‐tensioncd bcam

(C) in bOth Pos● tensioned and prc‐ tcnsioned beam

(d) None ofthc abovc

(29)■ は f漏薔ゃ輌 Hi。。.命 蒻 ヽ
―
m薔 て言哺 希 q‖驀 奇能

1ヨま口
"・
I薔Ⅲ 姉 6・・ ■さ,・●o[0[t

O缶 爺 同ヾ 崚   0嗽 Ⅲ 崎
o誦 麟 は    0論 赫 崚

A section in which total strcss in concrete d∝ s not rcaches lts pcnnissiblc value

whilc stress in stccl has becn rcachcd its maximum value is called

(a) Under rcinrorced scclon  (b)3a!anccd scclon

(。)cntical section      (d)OVCr rcinforced scction
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(30)可融 斜薦X● Iく 疇`dでnt?
(a) Ч ,3■■薗0         (b) qゃ ■

"(C)qu■ コ「          (d)~1'|ヽ ■

Shon colulnns Fail by which″

"'(a) BuCkling             (b) BCnding

(C) Crushing              (d) Nonc ofthe abovc             (lX30)

2 赫 理うヽ編
`・
ヽ
・
衡ヽ :

Answer thc followlng questiOns brleny:

6)― 赫 負衡R‐ぜ日h― f¥ヽ 1..、 _1
ExPlain the dimercnces bcヽ vccn working stess method and linit state method

(")“金輛命セ寺訴にヽwfヨいく1
WHte properies ofreinforced cemcnt concretc

(11)t―tⅧ熊積

T■ o way stab

(iV)燎r円 1"ゃ。H輸

Minimum eccentrlcity in co!ulnn

(V)で爺漁■lJ河
Losses in pre― stessing                                     (2x5)

'甲
ぃ0コ赫 田 葡 37n― ■&輸 漱 漱゙ 稿

“
に 5m tlでm｀

薇 れ日鍮 派 m ttm豫訂Щ赫 取 20 kN/mmマ tI赫奇掘
230 mmtl● o青 Fe415 1憚 [oマIM‐20■訴セ [̈■ 1ぜいRI
Design the singly rcinforced beam oF simply supported on walls 230 mm thick 5 m

apart centre to centre Bcam carying an imposcd unifonnly dis“ buted load of
20 kN/m Usc M‐ 20 concrctc and Fe‐ 4!5 steel                   (lo)

4 赫 赫 融 :

WHte short notes:

(1) 3甲0■ 蒻籠

Neutral axis

O)…
“Balanced section

O‖)弱口 uずに
Slendemess ratio

(市)輌 u.H
Diagonal tension                              o1/8X0

P.T.0.
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-5. !F6Q*fdq, fnF6I3rif,k6 cIrI5 m x 6 mi, dq6 3rfurcq{r$ftq l3qc(5;d

3rqrtft-d qR 5 klumz fr, *r*ffiUd wnfu6 | q rslt T61+ tdq RiiT t I M-

20 +fe q Fe4 I 5 *d qlc i dfcs I

Design a slab for a room having intemal size 5 m x 6 m. Total super imposed load is

5 kN/m2. Slsb is simply supported on edges and comers are liee to lift Use

M . 20 gradc concrete and Fe - 415 steel. (10)

6. (D d+s? (qsl A sfts-ic-{r } ftsgq eresT{ur((dEs t

Mention main assumptions for design ofcompression members.

(iil qq ag <al6 orsq cR 2o0o kN + fdq 3rfudwcr 6fqq I M - 20 +#e q{ Fe

- 415 lrcla {rq i dFrt I

Dcsign a shorl column to carD/ 8n axial load of 2000 kN. Use M - 20 concrete

and Fe - 415 stcel. (3+7)

z. W qqf6'n epr 450 mm x 450 mm fus q{ l0o0 kN s,l q$q wr *r{ cr rA t, ss+
faq qr< 61 3rfu+-ec 6fqq rM 2ois?*#eqd Fe al5 Ysrn qrq i dftri tTqr*qR
Elq qlrdr 200 kl{/m2i I

D€sign a fooring for an axially loaded square column of 450 mm x 450 mm, safe

bcaring copacity of soil is 20O kN/m2, load on the column is 1000 kN. Us€ M-20
concrete and Fe 415 steel, (10)

8. idfr{rsrcr{sr*srftirffi *qotftfqq t

Write down the dcsign steps of a cantilever typcs of Retaining wall.

e. (i) $-fdrfur*#z*amqdrrftfr 6q<m6frq t

Discu$ thc sdvutagcs and disadvantages ofprr-ttcss€d concrrtc.

(ii) {l-rffi( *#. {r+{oil i tt srd T{-rffi * ttffi c{ {fu4 ftmi
ftMr
Writc a shon note on lossrs ofprc-stsrss in prc-strsssad aongr€te stnrcturc. (5+O

(10)


