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ZONE TECH RCC & Auto CAD TEST ID: 604
1. Answer C Solution
Solution DXF (Drawing Exchange Format) was developed

The assumptions are:/ A=Y EfeRaa &:

(i) Plane section before bending remains plane

after bending./ s ¥ Uget THA TURT FIC, Sehd

& a1e +ff gHae Ear gl

(i) The tensile strength of concrete is ignored./

Thehle I a= QT ht IUETT hl SITd &1

These assumptions are valid for both the Working

Stress Method and Ultimate Strength Method of

design  of reinforced concrete. These

assumptions are also valid for the Limit State

Method of design of reinforced concrete.

T AIATY Haferd dhehle & iRl Ufdee fafd (Working

Stress Method) dur T=®w gmd fafd (Ultimate

Strength Method), &1 & forg 1= €| & AT aifera

hehte ht TaT srawer fafdr (Limit State Method) & foig

ft 717 €1

Answer D

Solution

The Right-Hand rule is commonly used in a 3D

coordinate system to determine the direction of

the third axis (or a resultant vector/cross

product) when the first two axes are known. If

you curl the fingers of your right hand from the

positive X-axis toward the positive Y-axis, your

thumb points in the direction of the positive Z-

axis.

g4 g1y & Aoy a1 IugiT B-smardt (3D) fAderie a7 &

A oreT (Tr fopelt uRomdt Gfesr/sia Iame) 6 fkam

AuiRa oA & forg fopar SmaT 81 afe 3ma srg= Td g1y &t

JTferd it e TcHeR X-318T § eHTcHeh Y-3187 i iRk At at

SATURT ST Y-TcHeh Z-3787 hi fam geifar 81

This rule is widely applied in:

«  Vector cross products (A x B)

. Determining axis orientation in 3D
graphics/CAD systems

+ Angular velocity and rotational direction

«  Magnetic field direction (in
electromagnetism, F = qv x B)
gg A e U & IuAT gidT &

+  gfeer o oI U (A x B) &

+ 3D mfthasa/CAD wonferal & areff &t feem aa e &
«  oniofig 3w ofk gufa RReam &

«  gochra & Fi e (g 9o 7, F = qv x B)

Answer A

by Autodesk to enable data interoperability

between AutoCAD and other CAD software

programs. It is a widely accepted, neutral file

format that allows drawing files to be exchanged

and opened across different CAD applications

(such as SolidWorks, CATIA, Inventor, and various

other design software), regardless of the

software they were originally created in.

DXF (ST yaadsT HiHe) &t Autodesk gRT sifetehs 3R

3 CAD diteamR Wl & g a1 srsitRfafadt

(3ot IuAifirar) ot Gem &= & forg faesf@a fopar man

AT| I oh AUk &0 § Wiehd, A TS hife & Sif

13T Whigel ot fafd= CAD gfterehs (S SolidWorks,

CATIA, Inventor, 3R 3= fSSigd died®R) & o=

- 3R @her Y SEf 24T 2, 7R A g ©9 @

foreft off AR & o118 71 &)

Answer B

Solution

Limit state of serviceability checks the excessive

cracks and vibrations due to creep and shrinkage,

so it can't be ignored.

Qarerrar i T sr@er (Limit State of Serviceability)

# Creep 3R Shrinkage & SRUT g1 dTelt e aRT

dUT hUA HI SiG hl ST 8, ARG 9 U9E Rl

TSRSITST 8! fohdT ST HehdT|

Plastic flow is set up at the limit state of collapse,

so large-scale deformations occur. That is why

small creep and shrinkage deformations can be

ignored.

g & I\ srger (Limit State of Collapse) ™

Plastic Flow 3Ic— g SITdT &, [Sidh BRI 98 TR W

faepfaar gl 81 3afelw Creep 38R Shrinkage & RO

g1 arett B fagpfaat ot FoRaiarST fohar ST Feha 81

Answer A

Solution

The structure is assumed to fail in LSM if:

LSM # &g ont fr aRRfefaat # father w11 Sirar &:

1. The load exceeds the design load. ¥R (Load),
Jif¥hed ¥R (Design Load) @ 31fdes gl SIg|

2. The strength is less than the characteristic
strength. @ (Strength), sif¥eerfOren e
(Characteristic Strength) & &H gt

3. The load exceeds the design load and the
strength is less than the characteristic
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ZONE TECH RCC & Auto CAD TEST ID: 604

strength. 9IR, 3if9ched YR ¥ 31fdeh gt quT dme,
JfAeTeifores ared € oA gt
As the probability of load exceeding the design
load = 5% and the probability of strength being
less than the characteristic strength = 5%.
Jfeh 31fehed YR & 31fieh R g ohl UTRiehdT = 5% auT
HfAeTeioren arTed & A g g1 &t UTRichdT = 5% 81
Therefore, the probability of failure is:
Pf = (0.05 x 0.95) + (0.05 x 0.95) + (0.05 x 0.05)
Pf=0.0975=9.75 x 102
Thus, the probability of failure is of the order of
102
31d: fathetdr < uTRiehdT 102 & A <l il 81
6. Answer C

Solution
F Y

S“_OSST 0.67fx

®
Parabolic

0002 00035
Strain —»
Stress-Strain Diagram for concrete

7. Answer D
Solution
Moment and shear values calculation is called
analysis of structure.
Moment d2T Shear & | hl TOFT @t Structure
Analysis gl STraT 8l
IS Code prescribes durability conditions with
respect to fire resistance also.
IS Code # Fire Resistance & d&e & Durability &t
e oft FrefRa & s &1
Check for sliding determines the stability of a
dam.
Sliding <t Sifa @ Dam <t Stability MafRa &t Srdt 81
Span-to-depth ratio is checked for limit state of
serviceability and it satisfies deflection limits of
beam.
Span-to-Depth Ratio & Sifa Limit State of
Serviceability o forg &t STt & 9T a8 Beam i
Deflection Limit &t HJE &< 81
Hence, the correct option is (d).
31d: el faeed (d) 81

8. Answer A
Solution

10.

11.

e For beams and slabs, IS Code restricts the
minimum and maximum spacing of main
bars.

Beams 3R Slabs & fa@ IS Code, main bars &t
minimum dAT maximum spacing &t FfAd axdr
2l

e Minimum spacing is restricted so that
concrete can be placed and compacted
properly and no voids are left.

e Minimum spacing @t gaferg faa frar ST @
drfeh concrete @t I8! TR ¥ place 3R compact
feraT ST @eh auT hlg voids T B

¢ Maximum spacing is controlled to restrict the
propagation of flexural cracks and to improve
bond and anchorage.

e Maximum spacing @ flexural cracks & thara
&t Ffd @ aum bond SR anchorage &t sgar
g & forg Sfaa forar Siram 81

e Hence, the correct option is (a) Cracking.
37d: gl fdeed (a) Cracking — &R 81

Answer D

Solution
Correct Matching / @l faam=
ListI List II
A | Doubly reinforced | 3 | Reduction in
section sectional depth
B | Limit state design | 4 | Ultimate
moment
capacity
C | Minimum cover 2 | Durability
D | Span depth ratio 1 | Serviceability

Hence, the correct option is (d): A-3, B-4, C-2, D-1.
37d: gl faeed (d) 8: A-3, B-4, C-2, D-1.
Answer B

Solution

W—— b —
x x

h 4
d = effective depth
Answer B

Solution
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12.

13.

The World Coordinate System (WCS) is the fixed,
default coordinate system in AutoCAD. It is the
standard XY plane that is always present as the
base reference system when AutoCAD is opened.
It never changes and serves as the absolute
reference from which all other coordinate
systems, including any User Coordinate Systems
(UCS), are defined.

fay fAdarien 5 (WCS) siididhe # tar @R, R
fA&erien 7 81 I8 98 A XY @i & St $ficiths @i IR
BHT ITUR T&H dF & €Y H HIS[G BT ¢ T8 HH T8l
F&oIdT 3R Ig I8 Ui (absolute) T & foraa o+t s
fAdare o7, fogd g oft Iuahreral fRdarie &= (UCS)
A 8, aRIYa forg oird &1

Answer A

Solution

Short term modular ratio

B 2x10°MPa

~ 5000,/f, MPa

3 2x10° B

5000425

Long term modular ratio (including effect of
280

Y cbe

creep) =

Scoc for M 25 = 8.5
Long term modular ratio (including effect of
creep)

unsupported length of column

500

=Max. of 4 leastlateral dimension
30
or20mm

=10.98 =11
Answer A
Solution

In Reinforced Cement Concrete (RCC) beams,
fatigue refers to the weakening or failure of the
material caused by repeated cyclic loading over
time, even when the stress levels are below the
ultimate strength of the material. Generally, it is
understood that fatigue does not become a
significant design concern in RCC beams if the
number of load repetition cycles remains less

14.
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than 20,000. Beyond this threshold, repeated
loading and unloading cycles can lead to
progressive micro-cracking and eventual fatigue
failure, especially in structures subjected to
frequently repeated or dynamic loads (such as
bridges, machine foundations, or industrial
structures).

yaferd e dehie (RCC) im #, wah (Fatigue) @
ITd IR-TR g1 aTel Tehd ¥R (cyclic loading) & &ROT
T9G & 1Y AT & hASIR g1+ a1 fathd 84 € 8, el g
J91g T 9t & sifaw ik (ultimate strength) @
% g | AHTG: T8 JH1 S1aT & o afe TR gy (load
repetition) ekl &t TwAT 20,000 ¥ HH @<t g, df RCC
7 &y g Agcayqut fSeme fiar o fawg gt =t
39 T & 31fdeh 17 R, IR-IR R o 3R g & ash
geq R (micro-cracking) duT Sida: UM fatherdr
(fatigue failure) T HRUT &9 Thd &, AT & & 37
G & ST IR-9R &1gII¢ ST aTet a1 Mfasfie ¥R (S
gd, 7f fia, a1 sfieifie Ixemmg) & orefi gidt &1
Note: This is a general engineering guideline
value commonly referenced in exam contexts;
exact fatigue thresholds can vary depending on
the specific design code (IS, IRC, etc.) and loading
conditions being considered.

die: gg SSifFaReT di ge am= mEedEy 3« & e
AT TR TSt | foRar ST §; ¥ <l |
=Y (fatigue thresholds) fafere fesmes @ts (IS,
IRC, amfe) 3R wtfSm &Y fAfaat & SR TR STeATT- 31T
gl Hehdlt g1

Answer D

Solution

In AutoCAD, when you use the CIRCLE command,
the default method requires you to specify the
center point and then the radius. However, if you
want to define the circle by its diameter instead,
after specifying the center point, you press Enter
and then type D (for Diameter) to switch to
diameter mode, and then enter the diameter
value.

diictehe # ST9 3T CIRCLE HATS AT IUTNT & &, al
fewiee fafd & &z fig (center point) iR fhe Bsan
(radius) FféE &t gt &1 Afer 3l s 9o =t &=
(diameter) & SMTYR WR ST dT8d &, at &g fig Afde
& o 1% Enter gaT¢ 3R R D (SraHier & foig) @rgu
e dTfch STd 1S 91 81 ST, fthe & et 719 &of ahe|

Command sequence example:
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15.

16.

17.

Command: CIRCLE
Specify center point: [click point]

Specify radius of circle or [Diameter]: D

Specify diameter of circle: [enter value]

Answer C

Solution

As per IS 456:2000, Clause 15.4, the test result of
a sample shall be the average of the strength of
three specimens.

The individual variation should not be more than
+15% of the average.

IS 456 : 2000 & Clause 15.4 & ER, fhedt sample
&I test result d9 specimens @i strength & 3fE9d &
SRTeR feram Sirar 81

foret individual specimen & strength # variation,
31gd strength & +15% & 31fde gl g1 =gyl
Hence, the correct option is (c) +15% of the
average.

Answer B

Solution

Span=4m

b x D= 300 mm x 700 mm

Effective cover = 50 mm

Ast=3-20 ¢

Imposed working load = 20 kN/m

Dead load =0.3 x 0.7 x 25 =5.25 kN/m

Total load = 20 + 5.25 = 25.25 kN/m

For simply supported beam, the maximum
bending moment
_wil* 2525x4?

=50.5kNm
8
Hence, correct option is (b)
Answer A
Solution

In AutoCAD, the default grid spacing in both the
X and Y directions is set to 10 units. The grid
serves as a visual reference (like graph paper) on
the drawing screen, helping users align and
position objects accurately. This spacing can be
customized by the user through the GRID
command or via Drafting Settings (accessed by
pressing F7 to toggle the grid, and using the
DSETTINGS command to modify spacing values).
Jicths | X ofR Y a1 feamaft # fwiee s siarter 10
gH1s (units) MgiRa giar g1 e gE7 A R g g1
Heof (Umh dR i RE) & U d H FRaT §, SN

18.

19.

20.

-4 -
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IudTeRarel st a¥gsil @l Téle ¥U § WfEa (align)
7 SR fRRAfG RufRa o F Aee @ 81 39 Sfawre &t
IuTeRdl GRID @HTE aT Drafting Settings (F7 &&Te)
fie @t e &, R S dF deem & fag
DSETTINGS &®HIS 1 IUdN) & ATeAH § 3Acplerd
(customize) &R TehdT &1

Answer B

Solution

The provision of nominal web reinforcement
restrains the growth of inclined shear cracks,
improves the dowel action of the longitudinal
tension bars, introduces ductility in shear and
provides a warning of the impending failure.
Nominal web reinforcement &= ¥ inclined shear
cracks & gfeg Ffa gidt 8, longitudinal tension
bars @ dowel action sgaR gidt 8, shear & ductility
It § IuT H9Tfad failure ¥ uget warning et g1
Hence, statements 2 and 3 are correct.

31d: YA 2 3R 3 el Bl

Answer D

Solution

The maximum spacing of shear reinforcement
measured along the axis of the member shall not
exceed 0.75 d for vertical stirrups and d for
inclined stirrups at 45°, where d is the effective
depth of the section under consideration. In no
case shall the spacing exceed 300 mm

e (Member) <t 3187 (Axis) o Srfe=r ATdt 75 shea-t
ggolaul (Shear Reinforcement) <t 3ifderdd g,
SR Ry (Vertical Stirrups) & ferg (0.75d) @
45° IR g gU fR=e (Inclined Stirrups) & forg (d) &
3 =gl gt @1fey, Sief (d) faarmefia sy e
(Section) &t et e (Effective Depth) €1

forelt oft feafa & feevem &Y gt 300 mm & ifdres =&t gt
TN

Maximum spacing of vertical stirrups = Min of
{0.75 x 300, 300}

= Min. of {225 mm, 300 mm}

=225mm

Answer B

Solution

In AutoCAD, the command UNITS (with the
shortcut alias UN) is used to open the "Drawing
Units" dialog box. This dialog allows users to set
and control the format and precision of units
used for measurement (such as length, angle,
and their units —

respective decimal,
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21.

22.

23.

architectural, engineering, etc.) in the current

drawing.

Jictahs # UNITS &ATS (fSent 2iféene/Iu=m UN &) @t

IudhT "Drawing Units" (ST gfAcH) ST sierd ot

Gl & fory fopar ST 81 a8 ST sSia IUTRTehalsti

Pl IAHM SR H IGINT Fi ST dTeft ATT i 3HhEal (S

e, Hior ok AR & geprgal — e,

Jfchedrare, oA oMfE) & URST 3R Téiehdr

(precision) @t ¥e R fAAfAa o Fi srgafa &ar gl

Answer A

Solution

Shear resistance of concrete in an RCC beam

depends upon the following factors:

RCC &5 # concrete T shear resistance =+ &Rel

R R w=ar g:

(a) Grade of concrete/ hshic @1 U

(b) Tensile reinforcement/ d=4 Uselq

(c) Axial compressive forces/ sieflg dded s«
(Axial Compressive Forces)

(d) Axial tensile forces/ 1&ftr == I

With the increase of tensile reinforcement in the

beam, dowel action increases and the shear

resistance also increases simultaneously.

&9 F tensile reinforcement se+ W dowel action

Fod! § 3R T1U &) shear resistance *ft gear g1

Hence, the correct option is (a).

31d: gt faehed (a) 81

Answer B

Solution

The maximum permissible shear stress, Temax, IS

based on diagonal compression failure.

AfARIA AT hd-! UfASe, Temax (AU HUleA

fatherar (Diagonal Compression Failure) o smemRd

I gl

Hence, the correct option is (b).

31a: et fawed (b) 81

Answer A

Solution

As per Clause 26.2.1 of IS 456:2000, the value of

bond stress for deformed bars conforming to IS

1786 may be increased by 60% over the values for

plain mild steel bars in tension.

IS 456:2000 & Clause 26.2.1 & 3ER, IS 1786 &

3%y deformed bars & felg bond stress @r A,

tension # plain mild steel bars & ge=1 & 60% d

ST ST JehdT B

24,

25.

26.
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These values may be further increased by 25% for
bars in compression.

Compression & bars & feig 7 a1 &l sifafes 25%
I TG ST TehdT g1

Hence, the correct option is (a) 60%.

31d: g8 faeed (a) 60% g1

Answer C

Solution

Zoom Extents displays the entire drawing (all
objects) as large as possible within the current
viewport/display area, ensuring that every object
in the drawing is fully visible on the screen. It
automatically calculates the boundary of all
objects and adjusts the zoom level accordingly.
Zoom Extents Tt ST (G+ft Sifesiacd) & ada™
O /fEat & | UiV ST s e 8, Sad a8
Ghfaa giar & 5 g15m 7 AV & sifesiare SR R o
we s %1 g warfera ®u & ot sifestaey &Y dimm
(boundary) & TUTHT ST & SR I & ATIR FH TR
! FARNST T B

Answer C

Solution

List I List II

A | Footing slab, tensile | 4 | Ly from the
reinforcement column face
beam, | 3 | Ly into the

B | Cantilever

tensile reinforcement support

C | Simply supported | 1 | L¢/3 into the
beam, tensile support
reinforcement

D | Beam, shear stirrup 216¢ for 135°

bend

Answer D

Solution

1., =1.40N / mm?®

¢ =20mm

f, =25N / mm®
For Fe415 bond strength is increased by 60% and

being in compression it is further increased by
25%
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27.

28.

Tpq = 1.4x1.6x1.25
=2.8N /mm”’
L - 0.87f, x ¢

d
41,

~ 0.87x415x20

4x2.8
L, =644.7mm

=645mm

Answer D

Solution

Starting the LINE command at point 0,0, and then

using relative polar coordinates:

. @1000<0 - moves 1000 units at 0° (along
positive X-axis) — eHTcHe X-31&7 &Y f&2m & 1000
ShTS

«  @1000<90 - moves 1000 units at 90° (along
positive Y-axis) — eHTcHe Y-31&1 &t f32m & 1000
5hTS

* @1000<180 - moves 1000 units at 180°
(along negative X-axis) — FUllcHeh X-37&1 chl
f&=m # 1000 33 (aT99)

* @1000<270 - moves 1000 units at 270°
(along negative Y-axis) — FUllcHeh Y-378&1
f=m & 1000 gaTE (e fifg o= aTow)

This sequence draws four connected lines of

equal length (1000 units each) at right angles to

each other, starting and ending at the origin (0,0)

— forming a closed square. Since AutoCAD's

default drawing units are typically in millimeters,

1000 units = 1000 mm = 1 meter, making this a 1

meter x 1 meter square.

g o T foig (0,0) & Y I IR FHM ofarg (Tdeh

1000 3ohTE) i ATV, Toh-GER T THEAIT R WigdT g, 3R

IuE Tl fdg TR AT s g1 i1 § — foiad ueh &g anf

(closed square) 4T 81 Jfeh Sifcichs i fSthiee SET

SHISAT AR TR AelHiex # gidt 8, 3aferg 1000 sarS =

1000 mm = 1 #ie, f9gd g 1 Hiex x 1 #iex a1 af s

gl

Answer C

Solution

Bond strength depends on the surface area of

contact between the reinforcement bars and the

surrounding concrete. For a given total cross-
sectional area of steel, using a larger number of
smaller diameter bars provides a significantly

29.

30.
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greater total surface area compared to using
fewer bars of larger diameter — because surface
area varies with diameter («x d), while cross-
sectional area varies with the square of the
diameter (o« d2?). This means smaller bars in
greater number give more bonding surface per
unit area of steel, thereby improving bond
strength economically without increasing the

beam's depth or adding extra
reinforcement/stirrups.
ggq ok (Bond  strength) ggglawur Bl

(reinforcement bars) 3fR Y-UT & hehlc & T
Tudh gag &7 (surface area of contact) @R fAsR &edl
g1 T & &Y Y T v e & (cross-sectional
area) & foIg, B =g 6t 31l T § Sl a1 IgahT
F G, hH T | I AT Sl Sl hI g F Il
e ol elg &1 U Bii1 & — Hifeh Yolg & &4 (d)
% U § JeoldT 8, Safch U HIC &F A & aif
(d2) & SrguTa & Feerar 81 g9t e § fon 1fdes g
BIE B¢, Wd & ufd s &5 7 31l due ddg v
F=dl g @ &fm & g Feg @ sifaRe
gooianeuT/fexy S foT, fohthradt adies & de 1k &
YR gia1 8l

Answer D

Solution

As the area of longitudinal and transverse
reinforcement increases, the stiffness of the RC
section increases and hence the torsion resisting
capacity of the section increases.

S-S Longitudinal 3R Transverse
reinforcement @1 &3ha dgdT g, RC Section @&t
Stiffness sadt & 38R 3T Section & Torsion
Resisting Capacity +t sigt 81

To resist torsion, section reinforcement must
consist of closely spaced stirrups and longitudinal
bars.

Torsion &I Uty ax4 & fag  Section #
Reinforcement & ®4 # &7 gt R Stirrups dT
Longitudinal Bars e faeg S+ afgul

Hence, the correct option is (d).

31d: et faded (d) 1

Answer D

Solution

In AutoCAD, relative polar coordinates are

entered in the format:
@distance<angle
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31.

32.

Here, the @ symbol indicates that the coordinates

are relative to the last point specified (not the

origin), distance is the length of the line, and

angle is measured counterclockwise from the

positive X-axis.

Jicthes # wme ydm fAdria  (relative polar

coordinates) 39 UT®U # gof fhy T4 §:

@distance<angle (@gd<ator)

Igl, @ fag g <xfar § for Mderie sifow Afde foig &

grder € (a1 foig & 718Y), distance () @1 &Y &3 @,

3R angle (@) @ eATHE X-31&T @ IHETEd

(counterclockwise) f&=m & wuT SITaT 81

So, for a line of length 8 units at an angle of 60

degrees, the correct syntax is:

3d:, 8 3eATS waTs aUT 60 &It et aTelt 3@ & fog w8t

e gim:

@8<60

Answer A

Solution

If concrete is permitted to shrink freely, no

stresses are induced due to shrinkage. But the

movement of concrete is restrained by the

presence of reinforcement, due to which

shrinkage deformation occurs.

i dhehlc &l Wdd U § Ipfad g fRar smg, at

Shrinkage @& @®RUT &I stress I gl giall AAfch

reinforcement <! Iuf@Afd concrete @ movement

dI restrain @t g, fS¥d @RU shrinkage

deformation 30— gidT 81

However, if  reinforcement is  placed

symmetrically in the section, i.e. if the

compression steel is equal to the tensile steel,

then shrinkage deflection in rectangular beams

or slabs can be eliminated.

dfhd  afle¢  section H  reinforcement @&l

symmetrically @ SQ, 3rafa compression steel @&t

tensile steel & sRTeR I@T TG, dt rectangular beams

a1 slabs # shrinkage deflection &t ¥ fehar <

HendT 81

Hence, the correct option is (a).

31d: el faeed (a) 1

Answer B

Solution

(i) For two way slabs i.e., slabs spanning in two
directions, the shorter of the two spans

33.

34.
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should be used for calculating the span to
effective depth ratios.

(ii) For two-way slabs of shorter spans (upto 3.5
m) with mild steel reinforcement, the span to
overall depth ratios (lefr/D) given below may
generally be assumed to satisfy vertical
deflection limits for loading upto 3 kN/mz2,

(i) Ea % (T, & st 7 et Ta) & forg, T4 iR
gt TeRTE (effective depth) & SruTd &Y oM
R GHY &1 T A G B W ol ST fohar ST
Tifgul

(i) w3es € A5widde T Bie W (3.5 Hiex @)
% 7-2 i & farg, A Ry g @ 3R et e &
3uTd (leff/D) &t 3\ dR IR 3 kN/m2 deh & 1S
& forg aféenet feuiare <t TiaTsi ot g1 e aret

HHET ST GehdT g
Type of Slab (L/D) ratio
Simply supported slabs 35
Continuous slab 40

From above it is clear that the limiting deflection
of the slab is primarily a function of the short
span.

SR &l TS 1l & I8 T ¢ foh i a1 fafafén feoetasm
& ¥0 ¥ Bi¢ T R R e gl

Answer C

Solution

The maximum area of tension reinforcement
shall not exceed 0.04bD and the total area of side
reinforcement shall be not less than 0.1% bD and
shall be distributed equally on two faces at a
spacing not exceeding 300 mm or web thickness
whichever is less.

&M dgnidde &1 srfdehaw TRar 0.04bD & SaTeT 81
BT =BT 3R W15 AShIFHT el el TRAT0.1% bD &
FH 81 g1 IR | 3 Gl aRth SRISR-SRTER SieT ST
IRY 3R 31k offa &t & 300 mm a1 AT Y HierS (377
St ot oA gl) & FaeT T8l gl =gyl

Answer C

Solution

The final deflection due to all loads including the
effects of temperature, creep and shrinkage and
measured from the as-cast level of the supports
of floors, roofs and all other horizontal members
, should not normally exceed span/ 250 or 0.4%
of span.

JTIHH, shid AR e (foidheT) & oeR afgd g+t e
% hRUT gA g sifad feutere (germa)—oie wef, &d
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35.

36.

3R 3= gofY giRSiTeat fewal & guié & 'T-ahe! dda

Y HIUT SITAT §—3HAR R W=/250 a1 &4 & 0.4% &

SRIMECREIT

Answer B

Solution

Shrinkage is a long-term phenomenon. It is best

controlled by adopting as low a water-cement

ratio as practicable.

Shrinkage T &idrfcie ufehar 81 38 Ffa & &

forq aragIRe &9 @ dwa =gad Water-Cement Ratio

3Y-THT TTRT|

Cracking due to shrinkage occurs because

restraints develop tensile stresses and strains in

concrete.

Shrinkage & @®RUT cracking a9 gidl g ST restraint &

FRUT concrete H tensile stresses 3R strains I~

gld &1

Therefore, shrinkage causes tension cracks.

31a: Shrinkage & &RUT tension cracks 3= gidt g1

Hence, the correct option is (b).

37d: el faehed (b) 81

Answer B

Solution

«  When you use the RECTANG (Rectangle) tool
in AutoCAD, it creates a single polyline object
consisting of four line segments joined
together as one entity, rather than four
independent, separate line objects. This
means that if you select the rectangle, the
entire shape gets selected as a single object
(not just one side), and operations like move,
copy, or delete affect the whole rectangle at
once.

+  S9 3TY 3iieihe § RECTANG (31ad) gl ahf ITTHT
&RA g, dl I8 IR AT Tl § AR s+ Tep
Uletterrs (polyline) a%g aHTaT 8, ST Teh T1Y Sl
gicit 8, 7 foh IR T, T3 T aEgU | THRI
3 ¢ foh afe 3mu smad &1 T g+ (select) &=d g, @
TR 3AThR Ueh 1 a%g oh &0 7 Tafid gt S1dT g (chadt
T Yol ), R 7@ (move), St (copy), a1
f&efie (delete) St fohamd @ s &t gah a19
gqTfad el 81

* Note: This differs from drawing four sides
individually using the LINE command, which
would create four separate, independently
selectable line objects.

37.

38.

39.

40.
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« e I8 LINE HHATS T IUTNT ehch HelTT-37elT IR
& § 9 g @1 a%gQ I |

Answer A

Solution

Sometimes, when the steel area is less, there

might be snapping of reinforcement before

crushing of concrete. Hence, to avoid it, IS Code

recommends a minimum percentage of steel in

RC beams.

FHft-doft 19 steel @1 area & g1 &, d concrete &

crush g ¥ Ugat reinforcement & g+t (Snapping)

& 91T g GhdT 81 38 A & fag IS Code, RC

beams & minimum percentage of steel U&= &

& TR e 8

Hence, the correct option is (a).

31a: Tet faaed (a) 81

Answer A

Solution

Temperature and shrinkage reinforcement is

invariably provided at right angles to the main

longitudinal reinforcement in a slab because it

occupies larger area and so load and

temperature have to be distributed evenly.

g |# Temperature 3R Shrinkage Reinforcement

%l 7= Longitudinal Reinforcement & THeAITT W

ger fohan STdr 8, eifeh Tia 3ifdeh &sthel BRcl & 3R

zqfeIg Load g Temperature & UG &l IHH U 9

fadRa e srmasa giar g1

Hence, the correct option is (a).

31d: et faeed (a) 81

Answer D

Solution

Flexure — Longitudinal steel reinforcement

Flexure — 3r¢ed W1 Uae9 (Longitudinal Steel
Reinforcement)

Shear — Stirrups

Shear — f&=wd (Stirrups)

Bond — Anchorage in supports

Bond — Supports & Anchorage

Deflection — Minimum depth of section
Deflection — Section ! =IAdH TTE<Ts

Hence, the correct option is (d).

Answer C

Solution

When the neutral axis lies in the flange and the
concrete below the neutral axis is assumed to

Call Us : 9462447676, 9828747676
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41.

42,

have cracked, the beam behaves like a
rectangular section having width by, i.e. the
effective width of flange, and effective depth d.
S@ Neutral Axis flange & +ftarx @9 giar g sk
Neutral Axis @& =d & concrete @t cracked AT STdT
g, 99 beam U& rectangular section ! a3g &dER
Fedl g, et width by, srafd flange @t effective
width, @ effective depth d gidt 81

Only the concrete depth above the neutral axis is
utilized in resisting flexure.

Flexure @1 UfaRiY e # dhaat Neutral Axis & SR i
concrete depth gt Iud gidt 81

Hence, the correct option is (c).

Answer C

Solution

When the section is over-reinforced, concrete
reaches its maximum permissible value prior to
yielding of steel. Hence, strain across the section
remains low. Consequently, the curvature,
deflection and crack width also remain low. Thus,
failure is sudden (without any sign of warning).
& section Over-Reinforced giaT g, dt steel & yield
g 9 Ugat gl concrete U Hfehdd SITHT AT dh
Ugd ST g1 3Afig section ® strain &F EdT Bl
gRUMTEEY curvature, deflection a7 crack width
ff ®F | &1 1 failure fomm faeft g warning &
3Teh gidT 8l

As there is no significant warning before failure,
IS Code does not allow over-reinforced section
design.

ik failure & Ugdl @l wafd warning T e,
zgferg IS Code Over-Reinforced Section & design
&t rgAfa 8l & 81

Hence, the correct option is (c).

Answer A

Solution

In AutoCAD, the keyboard shortcut Ctrl+1 is used
to open or toggle the Properties Palette. This
palette displays and allows editing of the
properties (such as color,
dimensions, coordinates, etc.) of selected objects
in the drawing.

3licidhs #, FIarS e Ctri+1 a1 ITANT Uiuehs dale
(Properties Palette) @t @iet T STel ehet o ferq foam
ST 81 78 ke g A Tafd aggeit o o (S8 4T, 9k,
dATgergy, mamy, fAderien onfe) it uefia orar & ik 37
Tutfed et Y rgafd aar &1

layer, linetype,

43.

44,
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Other related shortcuts / 3= T ifdehe:

+  Ctrl+2 — Opens the DesignCenter (f&Tgdex
GierdT )

«  Ctrl+3 — Opens the Tool Palettes (gaT Seicq
@l 8)

+  Ctrl+4 — Opens the Sheet Set Manager (ffe

e AR Giear §)

Answer A

Solution

In WSM, the depth of neutral axis is obtained by

equating moment of area above and below the

neutral axis. Once the area of reinforcement is

increased, the moment of area below the neutral

axis also increases, hence to accommodate the

increase in moment of area, the area of moment

for concrete above the neutral axis should also

increase.

WSM #, JIgel TferTs <l 118, gl Qs o SR 3R

J2 & olar & Aide & sRIER RS el S 81 59

AghidHe o1 gRaT SeraT ST 8, df o TR & i

& gRa &1 Hie off a6 SaT 8; saforg, uRan & e # g4

& gRar o1 Aide oft sgAT Tl

So neutral axis shifts downward and hence the

depth of neutral axis increases.

gHoIq Rt Qferig -1 &t o7k farees STt & ofR 39 arg

Y gt YfRTH i 1808 ¢ et g
B B
f i
Xa, Xa
N .................... iA i ...................
LY h\¥d
Ast, Ast
If AstZ > Ast1
= Xaz > Xan
Answer C
Solution
As per IS 456:2000, Clause 37.1.1, the maximum
permissible percentage of moment

redistribution in RCC (Reinforced Cement
Concrete) beams is 30%. Moment redistribution
allows for the reduction (or increase) of the
design moments obtained from an elastic
analysis at any section, provided that the
moments are correspondingly adjusted at other
critical sections to maintain overall equilibrium of
the structure.
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45,

46.

47.

IS 456:2000, € 37.1.1 & AR, RCC (vafera e

Ghehle) W #  amgul  gAfdaRor  (Moment

Redistribution) &t sifreran srgAa ufasrd HH130% 381

gt GATIAROT & aredd ¢ o et oft Garem R senfean

fasaiwor (elastic analysis) ® Ut f&STg= SOl &l 8

(a1 sgran) fohaT ST TepdT &, SRTd TREET & THT e

(equilibrium) @t F9TY @ & foly o Agaqul @el

(critical sections) TR UM l degdR FHEANSIT fowar

S|

Answer B

Solution

As per Clause 31.6.1, for a flat slab, the critical

section for shear shall be at a distance d/2 from

the periphery of the column/capital/drop panel,

perpendicular to the plane of the slab.

Clause 31.6.1 & SR, Flat Slab & shear & fag

critical section, column/capital/drop panel @t

gRIY & d/2 &l g W g1 8, St slab & It & caad AT

NI

Hence, the correct option is (b).

37d: el faehed (b) 81

Answer D

Solution

Absolute coordinates in AutoCAD are entered

directly in the format X,Y (e.g., 10,20), without any

prefix symbol, and they represent an exact

location measured from the fixed origin point

(0,0) of the drawing.

3fetche | fARder fAdariar (Absolute Coordinates) @t

g X,Y ursy # (S, 10,20) &St far Sirdr g, o fhet

e (prefix) g &, 3R & 8T & fedR 9« foig (0,0) &

ATt 7% Géhen fRATT ot g2fd §1

Answer D

Solution

Reinforced concrete slabs are designed for:

vaferd ehehie el a1 fSSTeH e o ferg fohar S &

(1) Shear/ @a-t

(2) Bending — both positive and negative/ siehd
— YHTcH JUT FOTcHE ST

(3) Deflection/ fagur

Hence, reinforced concrete slabs are checked for

shear, flexure, positive bending moment and

negative bending moment.

3@ Reinforced Concrete Slabs @& Sifg Shear,

Flexure, Positive Bending Moment dr Negative

Bending Moment & forg &t STt 81

Hence, the correct option is (d).

48.

49.

50.
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31d: Tet fased (d) 1

Answer B

Solution

In two-way slabs, when the corners are not held
down (i.e., free to lift up), significant torsional
moments develop at the corners due to the
twisting action caused by the two-way bending of
the slab. This can lead to cracking at the corners
if not properly addressed. To counter this, torsion
reinforcement is provided at the corners of two-
way slabs, as specified in IS 456:2000, Annex D
(Clause D-1.8).

-3 w9 (two-way slab) #, 5§ & 2 78 g ga
(3rafd SR I & g @l gld §), A Td & f5-Rafa
goE (two-way bending) & @RUI IO WIS
(twisting) foham @ @Al W Agaqul WIS Femgol
(torsional moments) 30— gid §1 afe 3@ RTFT &
G = farar Sg, @t 399 S )R =R (cracking) TS
el & | 3G THAT & & frg, IS 456:2000, gRfE D
(@€ D-1.8) & IJUR, -4 Wid & hiHl R TS Ual
(Torsion Reinforcement) e fehar STraT g1

Answer C

Solution

Lateral ties are provided to prevent the
premature buckling of individual bars and to
confine the concrete in the core, thus improving
ductility and strength.

Lateral Ties individual longitudinal bars &
premature buckling @t Jeh=t dAT core concrete ot
confine & & foig iRy simd €, =R ductility ik
strength sigdt g1

They also hold the longitudinal bars in position
during construction.

g construction & &R longitudinal bars @t Ikt
&l position & §9TY @ &1

If required, lateral ties also provide resistance
against shear and torsion.

JGGhdT 8 WX Lateral Ties shear 3R torsion &
faeg oft resistance UeM &=d &1

Hence, the correct option is (c).

31d: et fahed () 81

Answer B

Solution

If the Command Line window has been
accidentally closed or hidden in AutoCAD, simply
typing at the keyboard (pressing any key) causes
it to reappear on the screen. This is a built-in
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51.

52.

53.

54.

behavior in AutoCAD to ensure users always have
access to the command line for entering
commands, even if it was previously closed.

gfg sifelchs # pAis @8 (Command Line) fdst et
T §¢ (close) a1 f&ur (hidden) & 718 g, @t HiaiE R dhae
<150 e (el oft Groft ot @) @ g R R O e
gl STt &1 Tg 3iieidhs # Uah 3idfifed (built-in) agR &,
difeh IUTNTRATST & UTH hHIS ol e & felT gARM
HHTE T3 doh Ugd Vg, Wl &1 3U Ugdl a1 o AT T gl
Answer D

Solution

The cross-sectional area of the metal core shall
not exceed 20% of the gross area of the column.

YT R T AT SThel TN & Hehel &AG & 20% I
31fere g1 g =Ry |

Answer D

Solution

emin (Minimum eccentricity)

unsupportedlength of column

500
=Max. of . least lateral dimension
30
or20 mm
3000 300
=Max. of € 500 +¥: 16
or20mm
C. €min =20 mm
Answer C
Solution

The concrete inside the core is subjected to
triaxial compression. It is confined by the hoop
stress developed in the spiral reinforcement and
the axial load-transfer mechanism.

PR h e hl chehle BHafefta Tdies o srefi glar g1 a8

gt gaeq # 30~ g aet gReflg ufdeat (Hoop

Stress) 3R 31eftg YR-HTRUT HUMTeA! & ShRUT URTG BT

gl

Answer A

Solution

The Limit State of Serviceability includes:

1. Deformation, cracking and deflection that
adversely affect the appearance or effective
use of the structure.

2. Vibrations in the structure or any part of it
that limit its functional effectiveness.

F-26/A Madhuvan Colony, Kisan Marg, Tonk Phatak, Jaipur

55.

56.

TEST ID: 604
3. Repairable damage or cracks caused by
fatigue.
4. Corrosion.
5. Fire.

Therefore, fracture due to fatigue is not included
in the Limit State of Serviceability.
anerdr AT st 7 A=fafead e gid 8:
1. OE1 il fearae a1 Iqe gwret IuahT R ufdgd
gq1g ST are! faepfd, SRR ga fagon
2. GEAET A1 I9G Rl vnT # 0¥ dud, SoIgdH
Frafcren yTaLfierar st Hiffa &
3. ifd & HRUT I FXET AR &ifd srar SRR
4. TEIRoT|
5. i
37d: #ifd & sRoT A9 (Fracture due to Fatigue),
Yareradar HHAT et | fAd 61 g
Answer C
Solution
Nominal cover to reinforcement is provided to:
Protect the reinforcement against corrosion.
Protect the reinforcement against fire.
Develop sufficient bond strength along the
surface area of reinforcement bars.
Nominal cover does not provide shear resistance.
Therefore, Statement 2 is incorrect.
TSl &bt ATHHETH heR fAafoifaa Igat @ fear Smar &:
YT chl H&TRUT ¥ FRf&T W@ & fagl
Ueler el A & FRiGa W@ & fagl
UaIeT Bgl h YEII S5thel & 9TY UAT e g faenfla
FA & forg
ATHATS TheR U] UfaRIY UG Ta) ehdl g1 3d: hY
2 7Ted gl
Answer A
Solution
When the yield stress of a material is well defined,
the factor of safety is calculated as:
Yield Stress

Factor of Safety = Maximum Expected Stress
The maximum expected stress is also called the
permissible or allowable stress. Therefore:

o ety Yield Stress
actor OF >alCl = Bermissible Stress

ST9 fohet ueref o1 tRTya Hfdes WE ¥9 & gRIfva g,
S GREIT T[UTich hY TTUMHT 9 YR I STt 8:
. W14 et
TETT® = e srdfard oo
3d:: Hfenan srafeia ufdee ot srgAY ufdaa off @er
SIGIEL
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57.

58.

59.

Answer D
Solution
IS 4031 (Part II) : 1999: Methods of physical tests
for hydraulic cement.
g gifere Hide & Hifaen udteror &t fafdar)
IS 2386 (Part II) : 1963 : Methods of testing
aggregates for concrete.
hehlc & TRIh QifiTie & URteror <At fafeaf|
IS 10262 : 2009: Guidelines for concrete mix
proportioning.
hehle fAreror SrguTa fFrefor & forg feemfadar
IS 7861 (Part II) : 1981: Recommended practice
for cold-weather concreting.
38 "G\ | chehie FHToT & forg SrRifed srimomet|
Therefore, IS 7861 (Part II) : 1981 is the correct
answer.
31d: IS 7861 (Part I1):1981 |gl IR 81
Answer B
Solution
If the actual neutral axis of a singly reinforced
concrete section is greater than its critical neutral
axis, the section is called an over-reinforced
section.
The conditions for different types of reinforced
sections are:
x, > x. = Over-reinforced section
x, < x. = Under-reinforced section
x, = x, = Balanced reinforced section
Where:
x, = Actual neutral axis depth
x. = Critical neutral axis depth
Therefore, the given section is an over-reinforced
section.
gl 3% (b) sifa-vafera
gfe Yenel Uafeld dhehlc @< ol ardfdeh e &l i
g3 IHh! shifdeh IR 3187 hl Texrs 4 31fdeh g, af
39 TS &t sifd-yafeid €< sgl S 8l
fafer=1 ueR & vefera @et i fRAfaat Fefafea &
Xg > X, = Afd-Ualed @S
X, < X, = U-UEfoId @S
X, = x, = Hdford vaferd @€

X, = ARdfdeh I 3187 <hl TeXTs
X, = Shifdich IGIAIT 3787 chl TEXT8
31q: f&ar mn W ues sifd-uafard @s gl
Answer A
Solution

60.

61.
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The UCSICON command in AutoCAD controls the
visibility, placement, and appearance of the UCS
(User Coordinate System) icon displayed on the
drawing screen. It allows users to turn the icon
ON/OFF, position it at the origin or in a fixed
corner, and adjust its properties (such as size,
style — 2D or 3D, and color) through the
UCSICON settings/dialog box.

3ifelche § UCSICON hHTe SET ThiA W Uafid UCS
(ToR wtaiifEAe feen) amger &t geadr (visibility), T
(placement), 3R @Y (appearance) &t fAdfHEa a=ar
g1 Ig IUTNTRATSH ol 3SR ot aTcg/sic (ON/OFF)
&, 38 7 fog (origin) W ar foredt fAfga & & w@m,
3R UCSICON @féa/smacinT siad o Aread & Ich o1
(S MR, Aeft — 2D a1 3D, 3R 1) Y FHEAIST At
&t rgAfa 2T 1

Answer A

Solution

According to IS 456:2000, the maximum
compressive strain in concrete at the outermost
compression fibre is taken as 0.0035 in bending,
provided that the neutral axis lies within the
section.

For a concrete member subjected to pure axial
compression, the maximum compressive strain

in concrete is taken as 0.002.
«—0.0035 —

<+—»0.002

Strain Distribution

Therefore, the correct answer is 0.0035 in
bending.

IS 456:2000 o TR, TfE IR 3187 TS o HieR &
g, A deh & ERM dhehlc & Gad FEd Fdied dg W
Sifdrehan Hute faefa a1 A1 0.0035 forar SirdT 81

g Safiy ddted & arefiH dhehlc Gewr # sifderan gdted
faepfer a1 7191 0.002 fora Sirar 81

37d: U@l I ikl | 0.0035 &1

Answer B

Solution

The quality control of concrete is not as good as

that of steel
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62.

63.

Steel is manufactured under controlled factory
conditions; therefore, its quality and strength are
relatively uniform and reliable.

Concrete is generally prepared and placed at the
construction site. Its strength can vary due to
differences in material quality, water-cement
ratio, mixing, placing, compaction and curing.
Therefore, the uncertainty in the strength of
concrete is greater than that of steel. Hence, a
higher partial safety factor of 1.5 is used for
concrete, while a lower partial safety factor of
1.15 is used for steel.

3T 781 BidTl

et a1 fafor afa haedt aRfRfaat # fohar smar 81
3GfoIg ggeh! TuraT SR G Srdendd il gAM Td
et gidt 81

ehehlc ol TTHTIG: AT Wl TR dIR dch STl ST 8
5qh! el qrETlt Gt T[ure, Sa-diHe sruTd, s,
T, Ho= 3R aR18 # 3R oh hRUT I&eT Tl &
SHfoIq hehle ohl AT B SATHadr Wiet sl g1 | Hfereh
i €1 31d: Thehle o folg 1.5 a1 a1 31ifAh RE otich
3R el o g 1.15 o Srdeiehd o 31ifRYek Y& 0T
foram e 81

Answer C

Solution

Given:
b =300 mm
Ay = 600 mm?
fy =500 N/mm?
z =300 mm
The ultimate moment of resistance is:
M, = 0.87f,Agz
Substituting the given values:
M, = 0.87 X 500 x 600 x 300
M, = 78,300,000 N-m
Since 1 kN-m = 10° N-m,

_ 78,300,000
Y106
[M, = 78.3 kKN-m|
Answer D
Solution
Solution
Given:

M, = 45 KN-m = 45 x 10° N-m
fox =20 N/mm®
For a slab, a strip of unit width is considered:

64.
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b =1000 mm
For Fe 415 steel, the limiting moment of
resistance is:
My jim = 0.138f, bd?
Substituting the given values:
45 x 10° = 0.138 x 20 x 1000 x d?

g2 45 x 108
7 0.138 x 20 x 1000
d? = 16,304.35

d =4/16,304.35 = 127.69 mm
Therefore, the required effective thickness of the
slab is:
Answer C
Solution
According to IS 456:2000, the basic span-to-
effective-depth ratios for controlling deflection in
beams and slabs with spans up to 10 m are:
Cantilever: 7
Simply supported: 20
Continuous: 26
The basic requirement is:
Span -

Effective depth —

Therefore:

S
Effective depth > >pan

For a continuous member:

A =126
For simply supported and continuous members
having spans greater than 10 m, the
corresponding basic ratio is multiplied by:
10

Span in metres
Therefore, the basic span-to-depth ratio for a
structural concrete member with continuous
supports is:
IS 456:2000 & AR, 10 M dh & W drelt dH 3R
w9 A gy FfBa @ & g go T-uvret TS
Surd REfafaa g
hfeetar: 7
HIYRUG: FHfRfA: 20
qdd: 26
Hel AR 3
<A

o
T TS
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65.

66.

67.

;rmﬁwréz?
gad 959 & o
A =26
10 m ¥ 31fdep WA gret IraRoE: goafdq iR Tdd geai
& forq Heifda gt srgura ot e T[oTier & T[om foRar ST
&
10

W (Hrez )
3d: Fdd YR ITel YITATHD hehlc Ted o folg ot

TGI8 31UTd &

Answer C
Solution
Given:
f, = 400 MPa
The minimum strain in tensile reinforcement at
failure is:
&t = 0.002 + %
Eg
The modulus of elasticity of steel is:
E;, = 2x10° MPa
Substituting the given values:
0.87 x 400
£ = 0.002 + —————
& = 0.002 + 0.00174
e = 0.00374
Therefore:
Answer B
Solution
Given:

fore = 36 MPa
According to IS 456, the flexural strength of
concrete is:

fer = 0.7\ fer
Substituting the given value:
for = 0.7V/36
for=07%x6

for = 42 N/mm?® = 4.20 MPa|
Therefore, the approximate flexural strength of
the concrete is 4.20 MPa.

Answer A

Solution

68.
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X

bdd bbb

Failure
plane

A

In beams and cantilevers, when shear
reinforcement (stirrups) is not provided, shear
failure normally occurs on a plane inclined at 30°
to the horizontal.

Reason:

In a beam, shear force and bending stress
combine to produce a diagonal tension stress.
Concrete is weak in tension, so this diagonal
tension causes an inclined crack to form.

This crack starts at the neutral axis and
propagates towards the support along an
inclined plane, and this inclination is typically 30°
to the horizontal (not 45°).

That's why stirrups or bent-up bars are properly
designed to cross this crack, so that the beam can
be prevented from brittle shear failure.

T (beams) 3R &feeftar (cantilevers) & o9 2fTR
dz-pIeAe (stirrups) A8t f&ar mar g, at MR theaR
qHId: &fast det & 30° & hivT IR Foh gY & W gidT
gl

<hI]UT;

dm F R wE ek &§fET e faeR e foker
(diagonal) 3 € a1 aha g

thehle ¢ H AR gIdT 8, 39y U8 ST ¢’ &
RO faest e’ (inclined crack) s=T AT €1

gg sheh neutral axis ¥ & gl UIE T R goh §U
dd R theldt 8, 3R Ig Fehrd MHAR W horizontal &
30° T giaT & (45° =751 |

g&t gefg ¥ stirrups a1 bent-up bars &t 39 &R &l
cross @ & felg properly design forar Srar g aifes
beam brittle shear failure & s/ 9|

Answer D

Solution

As per IS 456:2000, the anchorage value of a
standard 180° hook (U-type) = 16 x ¢ (where ¢ =
diameter of bar)

Calculation:

=16 x 12mm

=192mm
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Answer C

Solution

In a critical section of beam, the ratio of steel to
concrete in a beam in such a way that the
maximum strain in the two material reach
simultaneously, a sudden failure would occur
with less alarming deflection. Such a beam is
referred as balanced reinforced beam.

d1H & Yeh 31gH o H, Wit iR dhshle o1 S1UTd 39 a8
@1 S71aT g b gl 7ERae # sifdean @ (fEama) v
Y UgAdT §; THY SrAMG hfoldR g Fehar & o
feuctera (gIerTa) 1 Ugt & SATaT UdT Tg! gorar| Ut st
Y JoiTe AZhIEE o1 gl ST B

Answer B

Solution

Design moment is maximum of,

Total load = 1.5 (D.L. + L.L) = 1.5 (40+60)=150 kNm
Total load = 1.5 (D.L. + W.L) = 1.5 (40+20)=90 kNm
Total load = 1.2 (D.L. +L.L+WL)

= 1.2 (40+60+20)=144 kNm

Hence 150 kNm is design bending moment.
Answer b

Solution

The F9 function key in AutoCAD is used to toggle
the SNAP mode ON/OFF. When Snap is turned on,
the cursor movement is restricted to specific
fixed intervals (snap spacing), helping users to
precisely position points on the drawing.
3ictche # F9 thereT pofl el SUANT SNAP (¥14) HIS ol
T1e1/sic (ON/OFF) &z o forg fohar Sirar 81 S1e & 41e],
giar 8, dt &R < ifa fafre [fga siarret (i @f&m)
Jeh A 81 SiTell 8, Forad Iuarenatar et grEm wR figatt
! Téieh & ¥ AT ¢ A Aee Aerdt g1

Other related function key shortcuts / 3= Gafrd
TherT ol QITEehe:

Grid on/off (fre ar/sic) - F7

Ortho on/off (3iff arey/sic) - F8

Osnap on/off (sifsstae ¥ a1eq/siE) — F3

Answer A

Solution

According to the IS code 456 : 2000 clause 23.3. A
simply supported or continuous beam shall be so
proportioned that clear distance between the
lateral restraints does not exceed 60 b or 250 b2/d

73.

74.

75.
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IS @IS 456:2000 & aelfst 23.3 & SR, Uch gett
TUFe A1 =g SH BT U QET @ TRy fh
AR [l & o di TR gt 60b a1 250b2/d &
SaTET A
whichever is less
Where, d = effective depth of the beam
b= breath of the compression face midway
between the lateral restraints.
L ¥ 60b

b?  whicheverisless
¥ 250—

d
For cantilever beam: Clear distance between the
free end of cantilever and lateral restrain shall not
exceed.

100b?

25bor ,whichever is less.

Answer C

Solution

The maximum bending stress in tension or in
compression in extreme fibre is 0.66 fy.

In axial tension and compression is = 0.60 fy. In
shear

= 0.40 f, (avg. maximum permissible)

= 0.45 f, (maxm permissible)

Answer A

Solution

In rectangular concrete beam centre to centre
spacing of vertical stirrups increased towards the
centre of the span of the beam because shear
force is reducing towards centre of span and
maximum at ends.

STIATRR ehehle A H, Hearer e & dha § e ddh
IR & g Y 3R A giar Sirar & ik fORT R srfderaq
giaT &l

Answer B

Solution

Anchorage value of a standard hook of a
reinforcement in compression that shall not be
less than 24 ¢.

FE # R & €S g &l Uasl aeg 24 ¢ ¥
o el g =Tfeg

Answer C

Solution
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78.

79.

A simply supported reinforced cement concrete
beam shall be deemed to be deep beam, if its
effective span to depth ratio is less than 2.00. For
continuous beam it is 2.5.
TR et fuch guide dghiee dide dhehie i & gt
T 3R TGS AT S1UTd 2.00 § A 8, df I S & 7T
ST | Sh=g3rd & & folg ag Srurd 2.5 giar 81
Answer A
Solution
Length of end span

= 0.9 x Intermediate span

=09x5

=4.5m
Answer B
Solution
Minimum grade of concrete for the RCC water
tank is M30.
Maximum cement content is 400 kg/m3 to take
care of shrinkage effect.
Minimum cement content is 320 kg/m3.
Minimum grade of concrete for PCC is M20.
Maximum w/c ratio is 0.45.
Minimum nominal cover is 45 mm.
Maximum allowed crack width is 0.2 mm in the
LSM design.
To reduce cracking due to temperature,
shrinkage, and moisture loss at an early stage of
concrete, curing should be done for at least 14
days.
STREHT art &Rt &bl o forg ehehie &t =gAaH o€ M30 81
e uvTa &t e | 3@ o forg stfdepaw dide amft
400 fora/af Hiex 81
a4 e gmft 320 fomun/ent #ex 81
Uttt & forg shehie o1 =gAaa 3 M20 81
SfARdH w/c 3rUTd 0.45 81
IAGH AT Her 45 A 1
TAQHH fEotre & Sifdiehas S1Hd aXR i dterd 0.2 Mt
gl
Thehle oh AT TRUT | dTuAH, e SR =7} <t et
% ThRUT 14 dTet &R I HH A & oY, dhehle df A T
& 14 &t da Step @A Anigul
Answer A
Solution
IS : 456 - Code of practice for plain and reinforced
concrete.
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IS : 13920 - Ductile design and detailing of
reinforced concrete structures subjected to
seismic force code of practice.

IS : 3370 - Concrete structure for storage of
liquids code of practice

IS : 1786 - High strength deformed steel bars and
wires for concrete reinforcement.

IS : 456 - Wi 3R A37hIE dhehie & forg Ay st

IS : 13920 - [hUTT I o 3R Tl AZhIRE chehlc TaFaR
&F ST feuire ofk fafel & fog dfRy wis|

IS : 3370 - &= UeTdf & WRS & folg dhehle TaaR @t
dfeed sl

IS : 1786 - hehie ds-hidHe & g g8 B gt fRwres
I IR SR dr|

Answer A

Solution

Saving a file as a template (e.g., .DWT in AutoCAD)
preserves the standard settings, configurations,
and setup used in a drawing—such as units,
layers, text styles, dimension styles, title blocks,
and drawing limits—so that this same setup can
be reused as a starting point for new drawings,
without having to redefine everything each time.
WIS ohl ¢Heie (S, Sifctche # .DWT) & =U H FgoHr
freht grEm & Iught A 71 A Y, FfRRIE R
ey o RIS a1 §—9 3ah1EaT (units), Ja, Tae
QAferal, S Aferdl, Trged i, R grET HA—
1feh 3¢t Ye31g T gH: JUTNT 3 STET S & forg Ui
fig & =u A fhar ST &, T R TR 99 g IR &
g fhg

Call Us : 9462447676, 9828747676





  Factor of Safety =   Yield Stress  Maximum Expected Stress


  Factor of Safety =   Yield Stress  Permissible Stress


  सुरक्षा गुणांक =   पराभव प्रतिबल  अधिकतम अपेक्षित प्रतिबल


    x  a >   x  c ⇒ Over-reinforced section


    x  a = Actual neutral axis depth


    x  a >   x  c ⇒ अति-प्रबलित खंड


    x  a = वास्तविक उदासीन अक्ष की गहराई


  b = 300  mm


    M  u = 0 . 87   f  y   A  s t z


    M  u = 0 . 87 × 500 × 600 × 300


  1  kN-m =  10 6  N-m


    M  u =   78 , 300 , 000   10 6


    M  u = 45  kN-m = 45 ×  10 6  N-m


  


  b = 1000  mm


    M  u , lim = 0 . 138   f  c k b   d 2


  45 ×  10 6 = 0 . 138 × 20 × 1000 ×   d 2


   d ≈ 128  mm


  7


  20


  26


    Span  Effective depth ≤ A


  Effective depth ≥   Span  A


  A = 26


   10  Span in metres


   26


  7


  20


  26


    स्पैन  प्रभावी गहराई ≤ A


  प्रभावी गहराई ≥   स्पैन  A


  A = 26


   10  स्पैन (मीटर में)


   26


    f  y = 400  MPa


    𝜀  s t = 0 . 002 +   0 . 87   f  y    E  s


    E  s = 2 ×  10 5  MPa


    𝜀  s t = 0 . 002 +   0 . 87 × 400  2 ×  10 5


     𝜀  s t ≈ 0 . 0037


    f  c k = 36  MPa


    f  c r = 0 . 7    f  c k


    f  c r = 0 . 7  36



