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(a) fuq
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(s) Trisnglc
(c) Squarc
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THEORY OF STRUCTURE

tsftT-qd6:70
lM8xlmum Mrrk! : 70

0)g Hq
Cdl Ч颯q

o)Rectangle
(O HeXagon

1a; r-do er<aE i*ro dfr<r ftr< sc* tli I t

61 r&c rm<i*a-aa-c?rftrdwdtf t t

1c; r&c.u*n {*ccc{q!ftrd3-ffitil t

(d) rrA6 :mcqI*fu? ncqrilfi vfrrrd3-trdtit t

In ! pcrfcct fr8mc

(a) Only thc comgcssivc stcsscs 8r€ Foduced in esch componcnt'

(b) Onty thc tensilc atcsscs ar€ produced in each component'

(c) orlly thc shcar strsses arc produced in each component'

(d) Comprcsivc or tcnsile stesscs 8re Produced in each component'

PTO
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316



CC301′ CE301 (2 of16)

(3) frrd.-l {ftq'qztit *fl-< sp ! Tafldqi,

10 kN

(a)  !O kN (b) 20 kN

(C)― BC'蒻｀qく !q、 (d)  甲

Find thc Forcc in the mcmber BD oriame givcn in Figurc no‐
1

10 kN

(a)  10 kN

Figure n。._1

(b) 20 kN

(c)Equal o雌 fou h llFmber BC“)ZerO
(4)や日■-11喩薇■RJ自 1… ABl●o¬面式 l

(a)3●R Bc葺 荀 ヽマR

(b)gqqq BDl■ oヽ蒻

(C)gqqq AE l菊 ヽ■、.く

(d)  甲

Findぬe Forccin the membcr AB orframc givcn in Fitt no _1

(a)EqualtO the Force ln member BC

O)EqualtO thc Force in mcmber BD

(c)EqualtOthe Forcc h member AE

(d)ZerO

316
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(5)鋪■・-21熟Ⅲ■5漱
“

XN Ч
“
お` nttPヽ ゅ[ヾ[聰 BR

ffiqqrqrqtn

i‐キ キー‐ ―■―‐

「

÷~慕
、
τ可 3■

PL3
(→  yP=1面

P
(d)  ■7暉

(C)   yP= EI

The denectiOn at pOint B Causcd by prOp reactiOn P in a prOpped cantilevcr beam

i.- + -.1- + "--i.- + --:,*- + i晴 す ¬
Figure no. - 2

PL3
(al yP=罰面

P
O yP=百

316｀
(3 of16)

wLl(b) Yp=JEi

P

(b)

(d)

wL3
Yp = lEi
Zero

①■一一一冨薄三

13 ミミ||;襄旱翼『1駆:r」1 ～8職81蔦翼訊il

8き朧∬∬欝総t糠1‰

i.t""t ol"orrtt tta,.mc for given figure no -3' 
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PT0

(6) fir{.-3 +ftqq86tlcg} I

②
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171鮨 (-41無 R tra希魚 m・..ず :

frid.-r
1ay fug 1r; qd 1z; v< fa&q 3TFq-6-dc t r

(b) fo€(3)q(ffiqtrdct I

1c1 fog 1:; w ara srto-+ae I r

tal fu€ t t I qi tzl c{ <ra :cfo6-dc i r

Choose the correct statement for the b€am given in figure no. - 4.

Fturc !o. - a
(s) Dcflcclion ar point (l) and (2) is maximum.
(b) Dcflcction 8t point (3) is minimun.
(c) Slopc 8t point (3) is maximum.
(d) Slopc at point (l) 8nd (2) i8 maximum.

(s) ffieftft ffqitk{Qrff 'rr{ri3cc}q6qnfr t ?

(→  qや■呻

(C)Ou●節

(a) Bending moment

(c) Slope and dcflection

(a) ffiqqr6-dqfE&
(c) &-*q-o 3llqrf ftfr

(4 oF16)

o)輌語 q。

(d)珈奇市う01轟■

(b) Shcar force
(d) None ofthc abovc

O) istrefrft
(d) sdft{frr+q

①

Macaulay's method is uscd for calculation ofwhich quaDtity ?

(9) q6 ts-qr crs q{r * zra G fu&c d frR ftfr i 6a a{ ftq1 q1 s661 1 7

By which mcthod thc slopc and deflection of a propped cantilcvcr bcam cannot
bc solvcd ?

(a) Double intcgntion method
(b) Maaaulay's mcthod

(c) Area moment method
(d) Clapeyron'stheorem.

/W
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(Ю)囀つ"ぎ
:

(5 oF16) 316

(a) r< q{qt c qhFdq * s'nq *,i gftTfl T{d til { t

G) sca qlqi q qia.& * onqr +i sftTd ric{ tt i I

(c) 6rrc (a) qd Gl qti s0 d t

(a) srrr (") qd (t) qhl ,rfid i r

Sclect correct statement :

(a) High stresscs are produced due to temperatue variation in a fixed beam'

(b) High stresses are produced due to temp€rature variation in a simple beam'

(c) Both statements (a) and (b) are corrcct.

(d) Both ststements (a) and O) ale not coFect.

(lr) qt q{1 fuc+ FF{rd fi h tS t f+ r+qr qrd rf{ rt, tS q{? Fr 6rdrd t ?

(a) SiiIlIlI
(c) httfitr({

(a)COnthuOus beam

(。)  PrOpped beam

G) 6*{rdcl6-fsq({
(d) Td q{r

●)Hinged beam

(d)  Fixed beam

A besm with such end supporis, which causes zero slopcs, is known as -

(12) dft{f{ v}q ll{r Grai qr{,il * qq qq{ qfit i t

By Clapeyron's theorem, how many momants show the rclationship between ?

(13) qE vard q(ll i {rcrxl rm qli q{ qra * qq 6ra q(

rs* rli i r

(a) srqcc arqt, 3rrc? 3r{i Ol rt-en qrE'i, gt-cq 3rq'l

(c) 3-n-dq 3{r{'t, 3{Rqr 3n{,t (d) srlcl:FI{i, Tfdq 3n{,1

For the usual losding on a continuous beam 

- 

moments occur at thc mid

scction oflhe span and moments occur over the suPports.

(a) SaSging momen! Sagging moment

(b) Hogging moment, Hogging momqnt

(c) Hogging moment, Sagging moment

(d) Ssgging momcnt, Hogging moment

(a)   1

(c)   3

(→  1
(c)   3

o)2
(o 4

o)  2

(o 4
nqr rI({ * isl c{

PTO
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(14) lrrq 3{fu$-dq i6? arryt drn rea tn t
●)‐

…

哺 価 取 ヽ捕

(b)配きHЧ う
(C)取τぼR｀ ぃ●ミ弓R
(d)ヽ輸哺哺mπ ヽ綸
Thc abso!utc maximum bending mOmcnt always∝ cur at

(a) Under a hcavicr wheclload

(b) Atthe ccntre orspan

(。) Undcr c G ofload systcm

(d) Under any whcclload

(lsl fre{.-sltcrqqqgsq{r}crcas*stz x - x c( 3rfo{idc ioa gTr{,1{a 6c{r
t rcrcnntdlqs uDr-fr<$fthfur, si Lr61enertrn ?

lX

175m

卜 Ll L2~

25m一

To find valuc ofthc maximum bcnding moment ofa beam at a scction X - X ofa
span AB as shown in figure no. - 5. For correct position, what is the valuc of L
and L2 for a UDL shorter thm span AB.

rx
lz.s '

i.- Lr --*-- Lr-+i
25m

■

15m―
Figure no. - 5

(b) 5 m and 2.5 m
(d) 3 m and 4.5 m

-10m

(a)25m暉 50m

(c)45m暉 30m

-10m

(a)25 m and50 m
(c) 45 m and30 m

鋪 甘 -5

(b)5mo25m

(d)3m暉 45m

ー

15m
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0月
1

← ― ― ― L―― ― →

(C)

Inllucncc linc for bc[ding momert ofa besm shown in figure no, ' 6 will be

lr i*
^t_lc t -L+-k- +--------i

L--------4- |

Flgure no. - 6

CC301/CE301 (7 oF16) 316o,

'日

甘 -6

(÷ 十―

(b)

(d)

(b)

(d)

(a)  -1

← ― ― ― L―― ― →

l

(c)｀ Ч 茅

フ

¬

[キ二 十二

「
｀L

L÷二 十」`÷
1ご二塑螂

PTO
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(17) fur {.-7 il q6 qrr + 6re l-l c( c.d? r.d 6 xqr* tcr *i fuio rrc, t
zo IrN 6,l {*Ad cR qre * qq I rsi c{ 6ra t-t c{ fit{ 6r cli Rr t n i

６３
　
５

(a)  10 kN

lc)20 kN

0)10 kN

“

)20 kN

鮨 ●.-7

0)15 kN

(0 30kN

The given figure no. 7 show a beam with its influence linc for shcar forcc at

section I - l. Find the value of shear force at Sectiol I - I due to a concentrated

load of20 kN placed at mid span ofbeam.

l①
l

Ftgurc no. - 7

０
　
０

15 kN

30 kN

025
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(l t) ftr {.-E i q$ qrr } cra r- r c{ is1 3TI{'16 ${ri tgr +1furfi 
'rqr t r gc

20 kN/m * q6-ql( ftafta m * qz Bc c{ fi i src t-t qr iqa srT,l or qn
vm 6Fec t

3t6

Thc givcn figure no. - 8 show s beam with its influqocc linc for bcnding moment
st sction I - l. Find thc vslue of bending moment at section l-l duc to a

uniformly distributcd load of20 kN/m over span BC.

oi@

(a) 5.33 kN-m
Flgur. oo. - E

(b) 26.67 kN-m

(8) 5.33 kN-m
(c) 13.33 kN-m

(a) 3 rm q{ iFlq i t-<rq

(c) ffiir<n

(a) rlau({$ot<n
(c) 6rr{{q'Il5{drA-qR

(b) 26.67 kN-rll
(d) 53.33 kN-m

(b) f{dRc-ffair-qr{
(d) r-u3-d<I.li{-{r{

G) ffrrsfdra-{R
(O |dslggrdlA-qR

(c) 13.33 kN-m (d) 53.33 kN-m

(re) fdq i idE fr s grm {-en 6 furcr* 5e vt ad t i

Which onc ofthc following i8 not I condition for ihe stability ofa rctaining wall ?

(s) Against tension on the base (b) Against overturning ofthe *'all
(c) To prcvcnt the sliding (d) Against porc prassue

(20) ffq { i dH sI r-6r{ 5ra 4-<n at rd t i

Which ofthc following is not a type of rctaining wall ?

(a) Cantilcver rctaining wall (b) Crib retaining wall
(c) Counterfon retaining wall (d) Telford relaining wall

C

ft-r{.-s

P.T.O.
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01)0即 綺 ｀ 3THR R赫 翻 黎 GH面満 司 IR赫 ―

←)¬w=半〔~り ,σ論輌=半〔+9
1bl。●R― =半〔~0,躙ざ半〔+9
(0。an襴図口=帯羊時-0,ヽ即=ギ羊時十う
(d)3命市キミ寺ヽ ■
■●maximum and minimum stess atthc base ofa rctaining wa‖ is

●)。Ⅲ面mm‐ギ羊〔―罰,c mlxh田 =帯羊〔十罰
(D σmttm噛=半〔-0,σm.市師=¥〔 +罰

“
)●_h田 =半皓-0,σm品m面 =半時+う
(d)Nonc oFthe abovc

(22)い でh甲 喩R躙 おhヽ 暉 て甫 Pt● ■ -91,日m.Iq[tl晰清 赫 H罰
IF輌 赫 ?

F4ml i illIr_ gm _______{._ gm __-____l

fui d. -c
(a) 20 kN (b) 30 kN
(c) 40kN (d) s0 kN
A thrcc hingcd parabolic arch is shown in figure no. - 9. Whet is thc valuc of
horizontal rcaction H ?

卜 4m¬

-8m

ａ＞

ｃ＞

8m

Ы

‐

‐

，

一

20 kN

40 kN
30 kN

50 kN



CC301′CE301 (1l oF16)

(23) clr cc{dc iw! i 2c e i r d w ran y 6r rri tn - (ft x d. - I o)
:C

316

ln a parabolic arch, risc y at a distance, from suppon A, is (Figure no. - l0)

61 y=!g-,1
4"2

(c) y=ft'(,-rl

4v
@'s v=f 1P -xt

4y2 -(c) y=t'1(r-.r)

0子
●) W′

■ -10

(b)  y=1'yc(yc― χ)

(d) y=争 χ(′―χ)

Flgure no.‐ 10

(b)  y=ナ yc(yc―χ)

(d) y=]夕χ(′―χ)

(b)   
型
:il

(0 0

(24) qs #{ 6.*Er qr<frq tt<rs 6r cra taqrqqrcrn trt t{g.R w fi ai6[i +i-dr

sI scE fudft? tm t crz c( Eni r vc +6{r{ * GF'* S 6r. c{ rifi 3n{,[ 6,r cr{
R田■1洒17

0子
O WI
A thrcc hingcd parabolic arch of span / and mid rise h carrics a uniformly
distributcd load of w per unit run int€nsity over the wholc span. The value of
bcndinS momcnt at any sdtion ofarch is

0ギ
(0 0

PTO
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(25) frr {. - l t d f€q rrq qt{ + fdq 3rfiqffdr 61 3iv fln Sfts I

(o 7

(う  0

角日■._11

(b)   6

(d)   5

(o  7

●) 0

(⇒  n‐ 2J-3

●)n>巧 +3

(a)n‐ 2J-3

(c)n>2J+3

(a1 0

(c)   2

o)6

(d)   5

0)n=2J

(d)n>2J-3

0)1

(d)   3

Find degree of ind€terminacy ofthe beam in figurc no. - I l.

Figureno.-ll

(26) ffi 3rft ffi EfA { e-<c{ fi {sr n nrn *d ff ier,; * ee {iq tdr t -
(b)n‐ 2J

(d)n>2J-3

Find the relation between no. of member n and no. ofjoint j in a redundant

frame.

(22) q66 ff crlqr{ q({fiq i((ri 6 3rM{'dr 6 *e ffi td t ?

(b)  1

0  3

What is thc degre. of indeterminacy of a threc hinged panbolic arch ?

(a)   0

(c)  2
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(28) fta {.- 12 i<ffqdati65n orMftr {rd 6frs I

no ‐12

316

(lx30p

R■0

(c) 3 (d) 4
(29) ftrS{r{{r*werq,5crif ((d i t rd rnd 6({li il dh *frfu credq
0哺 ?

(a) ●:Cf¥｀

o赫 R興 愉
To find forces in any one or two intermediate member, which method is suitable
for ?

(s) Method of section (b) Mcthod ofjoint

(0 1
(c)   3

(a)   1

(0 3+ゴ =0

0‐ ~+a・X・ =0

(8) E+a'=0

(c) ai+aC-0

缶 ●.-12

o)  2
(o 4

FlSurc oo, - 12

o)2

O) *sfcft
(d) c6-dqRfrft

(b) M,=p,+p,

(d) rqi-6sS

0)ヽ =践 +臓

(o A‖ oFthe above

(c) Ar€a moment mcthod (d) Unit load method
(30) qs 3nr< q({ 61ra qd * faq dq gI sfs'{!r 3cia i iA t t

Which ofthc following equations arc used to solvc a fixcd beam ?

Find total indererminacy of the framc sho*[ in

W
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2. frq 6i scsrrs ,

Explain the following :

(D ${r4}qaqfuTNr
Delinition of Infl uence Line.

(iD 3rf{qi{{Fd
Indetcrminate structures

(iii) *l + y6R

Typcs of liames

(iv) A-ds-d sr{'l v*{
Arca moment thcorem

(v) 3 rdq({*irN
Advantages of fixcd beam.

3. fqr{.-13 iftsr}'r}afi*vqe1nq, qnq{ nslc-dorclrmfffuq r

Calculatc thc value of forccs in members PQ, QR and RS of a frame as
Fig. 13.

(14 of 16) 316

(2x5)

shoum in
(10)

ftr-trlrig-rr
4. fud{.14 tQgFfr'r4}oyn q<e}ftra B c{indq 3rk6-dc ftec rrd 6fnq qi i6r

qrEf srfts ffiq H = r 5000 kN m2.

Draw BMD of proppcd cantilcvcr and determine slope at B and maximum dcflcction
ofbcam as sho*n in Fig- 14. EI = 15000 kN m2. (10)

fti-u116-rl
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,喘 蒙 m相 姉 噸 6m訥
薫 緑 珊 ∬ 淵

希蝿 A゛2m■ 4m゛R輌訳ttl鴫前赫

金ぶlζ鰐縄ザr驚111視資罷E器甜蹴絆
°F20n md“籠
■1。

F
5m

7. (D ftq qrd 6 {ssr fsr {.- to iAtsd:rJqR 20 +at frrqfd * 'r€r t g<re t r

w'rg1+ Pdq orfu*-dc icq sF{,[ +,r qrq ind 6frq r

6. fqr d. - l s i tcr4,r{ vea gtr qr o-dc (f, qi ior qrwf 3rftc dfsq r

Draw SFD & BMD ofa continuous beam as shown in Fig - 15.

卜 2m 20 kN/m 3m刊

5m

fu*-lsrrE-ls

A systcm of whcc loads as shown in Fig - 16 cross a spsn of 20 m girdcr.
Calculstr vdue of msximum bcnding momcnt for this girdcr.

l'* l'* l"* 1"* I"^*
l+- Zrn --+1r-- 2rn --+l+- 4m -------rl+- 4m -_--_-{

ftr- ror rE- rc a
(iD q5 {a qrEftr q({ AB A f{qfd 40 *a t r rs} e ftqft i rz +a 6 { *

Tr.c{ 6ti rds ifi tflTl6 ycr{tel ftr rittq I

A Bimply supportcd bcEm AB has I spm of40 m. Draw influcnc! tinc disgram
for shcar forcc and bcnding moment at s scctior 12 m from A. (3)

8. (D qs +{81q|dqicffir6 t[(Ir6faqft zo*Er sHca.em 5 *at rts
tI{ 20 kN/m ?5rqfrnft rn1tftqr vtcr{ a llr t rftrilc(ffict(
ffi i o *sr (t sr ia arryl rrn 6fcq r

A thrcc hingcd parabolic arch having a span of20 mcuc,s rnd ccrtral rir of5 m
carrics a u.d.l. of 20 ktl/m on wholc span. Calculstr EaElions st erppod ltd
bcnding momsnt 8t 6 m from lcft support.

(iD Srdr tqn 6 ftcdr +i sqgrrq r

Explain stability of Retaining wall. (5+5)

PT0

(10)

E C
6m
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9. (D frr{.-17 {ftgr6,r4qrr*qt{fut'c'qrffiqffi6fcq t

EI = 1500O kN m2

Calculate deflection at mid point C ofa beam as shown in Fi8 - l7'

EI = t5000 kN m2.

t. ic
3 m ---------+l

ftr-tzlng-rz
fri d.- re ifrgrfl 'rfr 

qrefi sM+dr rn 6Pcq I

Calculate indcterminacy ofb€am as shown in Fig = 13. (3)

ftl-lalrE-re

(71


