RCEC & Prestressed Concrele

2 Basic Design Concepts

CHAPTER.

Q.1

' Inreinlorced concrele walls the

1. minimum ratio of verlical reinforcement to
gross conergle area shall be 0.0072 for
defermed bars not larger than 16 mmin dia,
with a characteristic sirength of 415 Nfmm?
or greater, ‘

2. the minimum catiool horizontal reinforcement
{0 gross congrete area shalj be 0.0020 for
deformed bars not larger than 16 mm in
diameter witha characteristic strength of 415
NimmPor greater.

3. horizontal reinforcement shall be spaced not
farther apart than three times tha thickness
of the walls nor 450 mm.

Which of these statemenls isfare cotrect?

{a} Bothland 2

(b} Both2and 3

“{c) Both1and3
‘y'{d} t.2and 3

Q3

Q4

as

in cantilever relaining walls, expansion and
contraction joinis are provided at an interval of

(a) 3om {b) 40m

c} 50m {d) 20m
!noountedoﬂretafnmgm!s.mecounzerfms are
prowdedats spacing of

(a}331035m (o} 151020m

{c) 4105m {d} 5lo6m

The nature of shrinkage stresses in congrete and
stee! in symmetrically reinforced sections are
respectively

{a} tensile and compressive

{b) bolhcompressive

{c) compressive and tensile

{d} noncofihe above

in a simply supported beam of composile
construction, the delleciion due lo

Q.6

Qr

i. deadsad, live load and impact load shall
not gxceed 1/600 of ihe span

2. live faad and impact load shall nol exceed
1/800.of the span

3. live I8ad and impact load shall nof exceed
15080l the span

Which of lhese stalerments isfare correct?

{a) only3 {b) both1and2

{c) only2 {d) bothiand3

Considerthe Iollowing slalements:

The designfor the limit state of collapse inflaxure

is based ep the lollowing assumplions:

1. Plane seclions nomaltothe axis remain plane
after Bending,

2. Tha maximum sirain in concrete al the
oulgrmost tension fibra is 0.0035.

3. The rgiationship batween the compressive
stress distributionin concrele and the strain
in concrele may ba assumed to be
roctangular, trapozeidal, parabalic or any
other shape which resulls in prediclion ol
strength in substantial agreement with the
results of lests.

Selecl tha correct answer using the cotes given

below:
(@ 1and3 ) 1.2and3
€} 2and3 {0y 1and2

Consider the following statements:
Under-rainforced concrele flexural members
1. aredeeper

2. arestifer

3. canundergo larger deltection

Which cof these statemenls isfare corréct?
(@) 1.2and3 {0) 1and?

€} 2only {d) 1and3

Qs

Qs

Q.10

a1

Q.12

Assertion {A) : Underworking loads, inaeinforced
concrele beam, the lever armremains unchanged,
Aaeason (R) : As the banding momen! increases,
the lolal compressive force and tensile force are
assumed 1o increase in direct proportion,
{a) bolh Aand R are rrue and R is Lha carrect
oxplanalion of A
{b) bothAandRare lrue but R is nol a correct
explanation of A
(c) Alstrue but Ris lalse !
(d). Alsfalse bul A is rue

Compressive strength of concrale is 1aken as

0.67 1, and not [, because of

1. siza tactor which is constanl for a cube of
size greaterthan 450mm, ~

2, siza faclor which s conslant for a cube o]
size grealer lhan 550 mm.

3. end friclion zone which acls throughout the,
lengih ol cubs.

4. end Iriction 2one which acls lhroughoul the
length of eylinder.

Which of these slalements are correcl?

(@) 1and3d (b} tand4

(€} 2and3 {d) 2and4

A curved baam is designed for
1. bending momenl

2. shear

3. tansion

The correct answer is

{a} bathtand3 {b) only3

(c) both2and 3 {d) 1,2and3

The percentage of steal in a balanced seclior
made of M20 grade of concrete and fFe4 15 slee|
in ullimale load design method is
{a) 1.16% (o) 1.2%
) 267% {d} 2.5%

Match List-) with Listsl} regarding the minimurm]
conerele covar lareinforcing sleat and select hs
correct answer using the codes given below Ing
lists: )
List-l
A Forlongitudinal reinforcement in columns o
size 200 mm and less, with 12 mm diamete
bars as longitudinal steel,

8. Forlongitudinal reinforcemen in beams.
C. Forlongiudinal bars in slabs.
D. Forlongitudinal bars in columns ol size more
lhan 200 mm.
List-il
1. 40 mm or diameter of bar whichever is more
2. 15 mmor diameler of bar whichaver is more

3. 25mmor diameler of bar whichaver is more
4, 25mm
Codes:
A B C D
a4 3 2 1
1 2 3 4
)1 3 2 4
@as 2 3 1

0.15 Consider the lollowing specilied span to depth

ratios of beams salisfying the limits of vertical
- dellgclion for spans up lo 10 m: -

.1 For higher spans, these are to be modified

by mumpiylﬂg lhe ratios by (10fspan in
" metres) -
2. For higher spans, thess are to be modilied
by mulliplying the ratios by {span in metre/10)
3. Theygetiurther modilied depending on area
" and Iypa of lensfon reinforcement

. 4, Fowever, they donot change further withthe

area and lype of compression reinforcament
Which of these statements are correcl ?
(@ 1and3 (b) 2and3
(cy 1and4 (d) 2and4

Q.14 Asserllon (A) : According to IS : 456-2000, over

reinforced sections are not permilled.

Reason {B) : There is ductila failure of over-

reinforced seclions.

(a) bolh A and R are true and R s he correct
explanalion of A

{b) both Aand R are lrue but Ris nol a cortect
explanation of A

{c} Aistrue hut R is false

{d) Ais false bui Ris true

0.15 In the conventiona! prestressing, he diagonal

lension in concrete
(a) increases
(b) decrcases



{c) doesnotchange
(d) may increase or decrease

Q.16 As per IS 456 : 2000, the minimum grade of
concrele shall not be less than the [ollowing in
structural reinforced concrete work in concrele

water 1anks:
(a) M15 () M20
(c) M25 (d) M30

Q.17 Basic value of span lo effective depih ralio for
span uplo 10 min case of continuous beam tor
deflection controlis
@ 7 b) 20
{c) 26 (d) 0

Q.18 The relation betwesn modulus of ruplure 1,
splitling sirength f_, and direct tensile strength
I ,is given by
{E) [a = ’cs = fc!
o) f,>f >,
o) f,<f,< fe
) f>f >0,
Q.18 On v/hich one of the lollowing concepls is the
basic principle of siructural design based?
(a) Weak column sirong beam
{b) Sirong column weak beam
{c) Equally strong cofumn-eam
(d} Panial weak column-beam

m Basic Deslgn Concepts

1.(d) 2.(a) 3. (a 4.(a) 5 (b)
11.(a) 12. (a) 13. (a) 14.{c) 15. (b)
21.{c) 22. (a) 23.(b} 24.(c)

[3.20 Maximum strain al the level of compression steat

to compression sleel as 'd and neutral axis depth
from compression face as x,, is

@ 0.0035'[1-;‘1] ) o.ooz[1-ti)

X, X
{c) 0.0035[1 —-a_—] {d) 0.002(1 a‘)

[1.21 Design strenglh of concreta for limit state of

collapseis
(@ o, {b) 0.67a /7
(c) 067 a, {d) ra,

2.22 )i creep coeflicient {or concrete al 7 days is K,
and at 28 days K, then

@ K >K b} K, <K&,

(©) 1=K, @) K <K

1.23 The compressive sirength of concrele delermined
from slandard cylinder as compared o hal of
standard cubeis
{a) more
{c) equal

(2.24 The slalic modulus of M20 grade concrete after
1 year of loading is

(@) 5.647 x 107 Njmm?

(b) 15.847 x 10° Nfmm?

{c) 10.647 x 10° N/mm?

{d} 20647 x 10° N/mm2

(b) less
{d) noneolthese

6, (a) 7.(by 8.{a) 9.(a) 10.(d)
6. (d) 17.(c) 18.{b} 19. (b} 20.(a)

for a reclangular seclion having effeclive cover

Explanions [ERTMNTRRrES
6. {a)

In tlexure, the maximurn strain in concrete at
the outer most compression fibre is 00035,

19, (a)'
The permissible value of sparveflective deplh ratio
dependson:
{a) The basic value, thal is, span and support
condilions.,
(b) The type and amounl of tension steel.
{c) The amount of compression steel.

{d) The lype of beam.
14. {c)
There is brilile (ailure of over reinforced beam.
15, (b}
Tha diagonal (ension reduces.
16. (@)

As per IS 456 : 2000

Cencruloused in | Minlmum grad
1. Relnfarced eoncrote L]
2. Water tank M30
J, Pro-tonskoning 1340
4. Post-lansioning M0

Hence option {d)is carrecl.

17. (c)
The basic values {or span 1o efiecliva depth ratio
for span uplo 10 m as per delleclion control

crileria:
Typo Span/Effoctive depth
1. Contitevor ¥
2. Simply supportod 20
3. Cantinucus 26

For span greater than 10 m, these valucs get

1 .
reduced by (raction ___0 {except cantilever),
span

22.

24.

Example: for simply supported beam of span
15m

=
Hence oplion (¢} is comect.

@ - ,
As per 1S : 456 : 2000

Age atloading cregp coaflicient
7days 22

Zdays 16 = P> kam

{b}
Acubeoicmcralezsexpec&edmhavesueugm:
15% higher than the cylindrical specimen. Acube’
is subjected under non-unilorm triaxial -
compression. End alfects have less elfectf
influence inthese specimens of cylinder, ;¢

(e}
We know,
As per 18456:2000,

$000,/F,

b= 1+0

where i, = charactetistic compressive strangth
8 = Creep coellicient
= 1,1ior 1 year of loading.

5000/20

A EC = ~—1—+—1—?‘ = 10.647 kN/mm?



