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The neulsal axis factor for 2 singly reinforced
rectangular balanced sectionmade of M15 grade
of concrete and Fe 415 steelis

(@) 029 {o) D48

{©) 032 {d) 020

The depth of tha neviral axis of a singly reinforced

rectangular section in working siress method,

dependson '

1. permissible compressive stress due o
bending in concrela

2. permissible stress in steel in lension

3. oross-sectionof (he section

Which of these statemenis i$fare correct?

{a} Both1and3 : {b).Both-iand2

#{ch- Only 2

Symalmgabarancedsecuomsmr reinforced,

" the moment of ressstance csmxai be' mrreasad

by
@ 5% (b} 50%
(e} 40% () 15%

The ratio of the parmissible bearing siress in
working siress method of design and limit state
method of design is

{a) 9:5 b} 5:9

¢} 6:5 (d) 5:6

The diamelor of the polygonal finks or lateral ies
shall neither be less than the one-fourth of
diameter of the fargesl bar nor {ess than

{a} emm (b} Emm

{c} Smm {d} nonelhese

The ratio of the modular ralio for M15 grade and
20 grade of concreleis

a 7:5 {b) 5:7

e} 3:5 {d} 5:3

Cansider the (oflowing statemants regarding the
woking stress design of under reinforced AC
sections.

€ & Prestressed Concrete

iressMEthoY

LSRN TS

1. The neulral axis deplh witt ba greater than
thatf n balanced seclion.

2. The siress in sleel in tansion will reach its
‘maxihum permissible valug first.

3. Theenoment of resislance will ba lgss than
lhil o the balanced seclion.

4. Thegpncrele on Ihe lension sidavis also (o
be semsidered for calculating the moment of
re‘sié@nce of the section,

Which.ef these statements are correct?

@) 1asd2 (b) 1and4

{c) 3and4 {d) 2and3 '

‘Dlrections: e lollowing tlems consists of two

stalements; ope labelled as ‘Assention {A) and the
ather as ‘Aegsén (R)". You,ara lo examine these two
slelements cérmully anid selecl Ihe answers 1o thase
Ttem’s using’ !haacodes gvven below:
Codes:
{a) bothAand R are rua and Ris the correct
@t;s%an ation of A
(b} poith Aand Raretrus bulRis nola correct
exglanation of A
{c} Aisirbe bulRis false
{d) Alsalse bul R is true

Q.8 Asserflan {A) : In the working slress design
malhnd, the inlamnal slress at a section of
memberare computed for laclored load.
Reasgg (R) : In the working stress design
melhod it is ensured thal the intamal stresses
dus toworking loads are |ess than lhe allowable
sirasses. '

Q.8 Theloadcamying capacity of a column designed
by worting slress method is 500 kN, The
callapse load of the column is
{a) S0C.0KN (b) 662.5kN
{c} 7200kN (d) 1100.0kN

Q,10 Beam seclions designed in accordance with LS
as compared lo seclions designed in accordancey
viith WSM will have
{a) larger depth and smaller amount o

reinforcermnont.
{b) same depth and same reinlorcement.
{c) smaller depth and more reinforcement,
(d) same deplh as (hat of a deep beam.

Q.11 io, is permissible compressive stressin lexural
‘compression in Nfmm?2 under service load
conditions, then the modular ratic is of the order o

260
230 o 22
) 19 (@ 1

Q.12 As compared lo working slress method ©
daslign, the limil state method takes concrale tg
(a} higher stress level.
(B) lower slress (evel,
(c) same siress level.
{d) somotima higher but generally lower.

Q.13 Ilthe depth of neulral axis for a singly reinfarced
balanced seclion is represented by kdin working
stress design, then tha vzlue al k ’
{a) dependsonag,,only
(b) dependsono_,_only
{c} bolh(a)and(b)

{d} none of the above

Q.14 A peam of widlh b and eflective depth d has
neulral axis localed al a deplh x Irem top. Ared
ol steel in compression and lension are A, and

BT working Stress Method

1.{8) 2.{(8) 3.{a) 4.(b) 5 (P}

11.{a) 12. {a) 13. (s} 14.(b) 15 (¢

A rospeclively. The equivalent concrete area in
compression by WSM of analysis is

(@) e+ 1.5 mA,

(b) br-A_+15mA_,

€ he- A,

(d) m+ A +15mA,

Q.15 For a rectangular beam (600 x 300 mm) with
eflective cover of 50 mmis singly reinforced with
4 — 256 bar. Considering M20 grade concrele,
the depth ol neulral axis {from extreme
compression fibre is; consider uncracked saction

of concrete.
(a) 219.8mm (b) 369.6mm
{c) 329.6mm (d) 289.8mm

Q.16 Consider Ihe heam section under service load
momenl of 140 kNm.

300 ren—]

S R TR <550 mm

Assuming M20 grade concrele and Fe 415 grade
steel and concrele section cracked, Tha
maximum concrele slress is:

(@) 6.34MPa (b) 8.43MPa

{c) 7.43MPa (d) 9.43MPa

6.(a) 7.(d) B.(d) 8 (c) 10.(c)

16. (b)




“Working Stress Method

1. (a}
Neutral axis faclor
ke —
14+ s
M e
where, m= 280
30,
K= 1
1+ dog
280

Forfe 250 k=040
Fe415 k=029

4. (b)
As per IS : 456.2000
Far working stress, Bearing siress = 0,25
For limit stress, Bearing stess = 0.45 1,
0255

Ratio = 22 -
YT

5. {b)
(Accovding to clause 26.5.3.2 of IS 456 ; 2000.
6. {a)
_ 280
30:&:
O forM20 =7
o forMis = 5

Ralio = 11’2 =
'h4

o~

13. (&)

)]

Equating moment ol areas of transtormed section
abouttop libre,

AT = Box%wf(m—n@m

Y4
and Ay= x5 < 1063

Ar=BD+(m-1)A,
For M20, m= 1333
{300 x 600300+ (13.33 - §x 1963 x 550
(300 x 600) + {12.33 x 1963)

=329.6 mm

L¥=

. (b)

A= A% Z(25) = 1963 m2

Transformed steel area = m4,,
213,33 x 1963 = 26167 mm?
Equating moments of areas about neulral axis,

2
-'a-g-xéig)— = 26167(550 - kd)

= kd = 234.6mm
234.6
k= —==04
= 550 - 04265

= laverarm,jd = d—% =471.8 mm

Maximum concrete stress

f .
= 5 X bkd)j)
. /- 140x 10%
©7 05%300x2346x4718
= 8,43MPa



