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In a limil slale design, permissibic bond stress
inthe case of deformed bars is more lhan thatin

plain bars by
{a) 60% {b} 50%
{c) 40% {d) 25%

Consider the lollowing stalements:

I. Al the poinl of inllection, the embedment
length need not exceed the development
fength L,

I, Theconditionthal £, £ [%’- + Lg) need not

be chiecked for nagative reinforcemsnt.

il At least one-third of the total negalive
reinforcement provided must sxtended
beyond the point of Inflection for a distance
notless than"d or 12(.0r clear-span whichever

is larger.
Which of these statements are correct?
@ 1, 1and (i by landu
{c) Tang Il {d) tandill

Consider the following statements:

Bars Ihal extend inlo 2 simpla support must be
able lo devetop their full strength al a designated
point L so thal their moment capacily is more
than the bending moment al that point. The
clauses of the code require that (o= 085 c:,)

13M
L Lys +iy
60, 13M,
L s th

47, (1.3 M, )
., o<~ ( b

which ol these statemenis are correct?
{a) 1andll {b) andil
{c) Tandill (d} L uandin
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Q.7

RCC & Prestressed Cocrete

Design for Bond in'RC

Consider the loflowing statements:

I Reinforcementihal is no longer required for
flexure beyond a centain section, shall
however be extended by 'd or 12¢, whichever
is grealer, before itis being cortailed.

1. At least hall the bars should be bent up at
the cut-off point.

H. The shear capacily at cut-off point should
be at least 1.5 times the shear force at that
SECIIOI'\

whichof these stalements are correct?

{a) Tandnl {o) tand i

{c} Bandiil {d)y I, lland

in a reinforced concrele member, the best way

loensure adequale bond is

{a) loprovide minimumnumber oflarge di armler
bars.

{b} toprovide large number of smatler diameterbars.

{c} toincreass tha cover lor reinforcement. |

(d) toprovide additional stirrups.

A beam is designed for unilormly distribuled
foads causing compression in ihe supporting
columns, Where is the critical section for shear?
(d is ellective depth of beam and L,is
development {ength)

(a) Adistance L /3 fromthe face of the suppon
{b} A dislance drom the face of the suppon
{c) Althe centre of ihe support

{d} Althe mid span of \he beam

Which one ol the: following is ihe correct
expression 10 gstimate the development tength
of deformed reinforcing bar as per IS code in
limit slate design?

¢o$ Qd.'i
@ 451, © 51
Qa, 90,
© 641 @ 81,y



Q.8 . When HYSD bars are used in place of mild sieel
barsin & beam, the bend strangth
{a} doesnolchange (b} increases
{c} decreases (&) becomes z¢ro

Q.8 Malch Uistl with List-lt and sefect the correct
-~ answer using the codes given below the lists:

List-l List-li
Y,

A ot 1. Modulus of rupilure
- T R 2. Development fengih
‘c. 50000f, 3. Nominalshearsiress

S [
D. ° fose 4, Hookanchorage value
5. Modulus of glasticity of
concrele
Codes:
A B CD
@3+ 5 2
b)y2 1 4 3
‘@35 1 4
@h2 4 1 3
Q.10 What is the anchorage valte of & standard hook
of a reinforcement barof dlametar D7
(@) 4D ) 80
) 12D ) 16D

Q.11 The average pesmissible bon stress in delormed
bars is more than that in plain bars by

&) 5% - o} 5%
{c} 40% (d) 60%
Q.12 Development length of bars is given by
49, 9
@ A8,y ) Tod
i 2o, 396,
o (€} 3t @ 73

3.13 Consides the foliowing statements:
't 1, Development lenglh includes anchorage
valua of hooks in tension reinforcement.

.2 The development length of each bar of
bundled bars shall be that for the individual
bar, increased by 33% for thres bars in
contach. .

3. Defsmed bars may be used wilhout end
ancligsage provided development length
techirgment is salisfied.

Which of these stalements isfare cotrect?

{a) Only2, {b) Both1and 3

{c} Eo%h tand2 {d) 1,2and3

Q.14 Malch tifi\l (Stress) wilh List-H {Nalure) and
select tha correct answer using the codes given
pelow ina lists:

List1©
A Bond;slress
B. The,rmal stress
C. Hoopsiress
D. Toreional stess shear
Llst-
1. Zeradl centre ol cross-section
2. Cireumlerential siress

3. Uneafstress

4. Longiudinalslress

5. Zeroonthesudace

Codes: '
A B CD

@s 2 4 1

e s 2 1

©4s 2 8

@1 8 45 '

Dirsctions: Tha (ollowing items consists of hwo

sialemenis; one labelled as ‘Assartlon {A) and the ~

other as 'Reazen (R)". You are o examine thesa wo
statemants carelully and select lhe answers o lhese
items using the codes given below:
Codes:
{3) both A and R are wue and R is the correcl
exptanation of A
{b) boih AandRare lrue but Ris not a correct
explanation of A
{c) Aisteue bulRis false
{d} Aisfalse bul Ris true

Q.15 Asserlion (A):The development lengih far Fed 15
bars Is less than thal lor mild steel plain bars.
Reason {R) : The permissible band slress far
HYSD bars 15 more than that lor mild stee! plain
bars.

‘ Q.16 Assertlon (A) : Dewiling of bars as per 1hd

requirements of maximum spacing ©
reinforcementin beams and slabs is sufficient i
control flaxural cracking.
Roason (R} : A large number of smallar diametef
bars, well gistribuled in the tension zone, reducs
tha crack widih more effectively Ihan a lew large
diamaoler bars ol the same area.

.17 Maich List-1 (Reinforcement Type) with List-1
(Anchoraga Requirement) and sefect lhe corred
answer using the cedes given below the lists:

List-1
A. Fooling slab lensile tainfarcement
B. Cantilever beam, tensile reinforcement
C. Lyintothesupportrelnforcerment
0. Beam, shear slirrup
List-H
1. Lyl 3inmo the support
2, 69 for 135° bend
3, Simply supporled beam, tansile
4. ¢ fromihe column face
Codes
A
(@ 1
o) 1
{) 4
{d) 4

MW N WD
—_——_ o0
WML

Q.18 The development lengthincompression lora 2
mm diameler deformed bar of grade Fe-d1
embedded in concrele of grade M-25, whos
design bond stress is 1.40 Nfmm? is
@ 20x0.87x415

4x1.40
20x0.87x415
4x1.25x1.40
Ax1.6x1.40
20%0.87%x418
@ F125x16%140

Q.19 The bond strength between steel reintorcemefit
and concrete is alfected by
1. sicel propatiies.
2. concrata properlics.
3. shrinkage of concrele.

oo

o)

{c)

The coreecl answer is
(@) 1and2
{c) vand3

(b) 2andd
(d) 1.2and 2

Q.20 Bond sirength can bo enhanced when
(i) highgrada concrele is used
(i} mechanical anchorages are employed
(i) smallar diameter bars are used
(iv) deformed bars are used
Which of these slatemenis are carrect?
{a) (i), (i) and (i)
(b) () (i) and Giv)
(c) (i) (iiyand (iv)
{d) (i), Gii), {lii) and (iv)

IlaR.C. beam Is galling failed in bond, its bond
slrength can be incraased by:

(a) ingreasing the depthof beam

(b) using thinner bars but more in numbers

{c) vsing thicker bars but less in numbers

(dy providing verticel stirups

Q.2

—

Q.22 The equivalent development langth of a 90° bend
in a relnforcement bar of diamater fis
(@ 4¢ (b) 8¢
© 129 {d) 16¢

Q.23 Lap length including anchorage value of hooks
Tor bars in flexural tension shaill be
(a) L or204, whichever is grealer
(b} 2L, 0r 204, whichever is greater
{c) L 0r30¢, whicheverisgreater
{d} 3L 0r 300, whichever is grealer

Q.24 The devetopment length for longitudinal lension
bars {2 - 254} in Lhe cantilever beam subjecled
(o uniformly distributed load al 100 kN including
self weight is: {Assume M20 concrele and Fe 415
sleel, delosmed bars)
{a) 1076mm
c) 1175mm
(s, for M20, = 1.2 MPa)

(o) 1376 mm
d) 1276mm

Q.25 As per 1S : 456, which of the following matches
correclly:
1. Laplengthin llexural tension
2. Laplengihin direct tension
3. Laplengthin compression



2L 0r 300
2440l
L or30%
2L jor 204

cCow>

Deslgn for Bond In RC
1.{(a) 2.(d) 3.{(d) 4.{(a) 5 (b
11.(d) 12. (a) 13. (o) 14.(b) 15. {0)
21, {b) 22, (b) 23.(c) 24.{c) 25. (a)

Deslgn for Bond !n'_RC-v..;'_' X

4, (a}
The shar at cut-oH paint doasn't exceed two-thirds
(hat permitted including the shear strength ol web
reinforcement provided.

11, (d)
For bars in compression, permissible bond stress
can be increased by 25% and for deformed bars,
itis increased by 60%.

12. (a)
Bond resistance of concrale = Strength of bar

= ROy = %‘;z a;
= = EE_
At
13, [b}

In case of bundled bars in contacl. the
development length is increased for individual
bar by

1. 10 % for lwo bars in contacl,

2. 20% lor lhrec bars in conlact.

3. 33% lor lour bars in contact.

15, (d)
The development tengih, L, is given by

00,

47 Any,

(@ 1-C,2-Aand3-B
{b) 1-C.2-Aand3-D
{¢c) 1-A,2-Cand3-D
{d) 1-D,2-Band3-C

6.(0) 7.(c) B.{b} 9 (a) 10.(d)
6. (d) 17.(c) 18.(d) 19.(d) 20.(d)

increased by 60 percent.

18, (d)

For bars in compression the value of bond stress
is increased by 25%.

For deformed bars value of bond stress is
increased by 60%.

22, (b)

1. Anchoring bars In tenslon: Delormed bars
may be used wilhoul end anchorages
provided, il development fength requirement
is salislied. :

Normally hooks should be provided for plain
bars in tension, The ancherags value ol bend
shall be laken as 4 times the diameter of fhe
bar lor each 45° bend subjected to maximum
of 16 times the diameler of the bar

(@) For 45° bend = 4¢

(b)For 90° bend =8

(c}For 135°bend = 12%

2.-Anchoring bar in compression: The
anchorage length ol straight bar in
compression shall be equal 10 the
development lenglh of bar in compression,
The projected lenglh of hooks, bends and
stranght lengih beyond bends it provided for

For HYSD Fe 415 bars, Ihe values of T,4Shalibe

a bar in compression, shall be considerad
for development length.
Hence option (b} is comrecl.

23. (¢}
Requirement of Lap length {Including
anchorege value of hook)
{} Laplengthincompression shallmgt ba less
than 24¢
(i} Lap lengih in Mlexural 1ension shalf be
greaterof L;or 306
{ili} Laplengthindirecttension shali be greater
of 2L ,or 30 .
Where L, is the development lgngth
Hence option (c) s correcl,

24, {¢)
For lenslon bars,

.87,
L= [987,)¢ _ 087xa15

=47
4tw 4% Tod ?

vhere Ty = 1.2x18
{for deformed bars, 1, 4is increased by 60%)
. 1,=4Tx25=1175mm

25. (a) ,
As per IS - 456 - 2000, the corectoplionis A
{clause 26.25.1)



