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ZONE TECH Raj. Art & Culture, RCC & Auto CAD TEST ID: 609
1. Answer A T AT - TSR - S Aell dTSHR fSiet & A g |
Solution AT 2l

Festivals of the Bhadrapad month (Bhado):
Jal-Jhulni Ekadashi - On Bhadrapad Shukla
Ekadashi.

Sati Puja - On Bhadrapad Shukla Ashtami.

Anant Chaturdashi - On Bhadrapad Shukla
Chaturdashi.

Satyanarayan Purnima - This falls on Kartik
Purnima; it is also known as Tripurari Purnima.
Sheetala Ashtami - On Chaitra Krishna Ashtami,
seven days after Holi; involves the worship of
Goddess Sheetala and the consumption of cold
food (Basyoda).

Karwa Chauth - On Kartik Krishna Chaturthi.
ITgUT H1g (al) & ABR:

EEEGEIRCa iR e e arlik ol

Tt AT - HIGUS AT i |

3=d Tqgaell - WTgue e agéeft @l

YIARTAT gfofT - & e gfofe ot gt 8, 38 AR
gfofar +ff hed &

Maarest - 37 Feor SreHt @, gielt & 7 & are) <fqer
HTAT <l gtT, ST HieT (Sr=aten) |

AT AN - chfcieh gpoor Tt

Answer B

Solution

Kodamar Holi - Bhinay (Ajmer)

Pattharmar Holi - Badwa/Bhorda, Barmer
(Balotra)

Lathmar Holi - Karauli (Shri Mahaviriji)
Devar-Bhabhi Holi - Beawar (Ajmer)

ISR gleft - fH/T (SroTER)

UcURAR glefl - ISR o TaT/ ST (STedla)

ASHAR let - atel! (oft AgTaRst)

aR-areft gl - TR (SeTER)

Answer B

Solution

Kanan Fair - Barmer - The Kanan Fair is held in
Kanan village, Barmer district.

Rani Sati Fair - Jhunjhunu - The most famous Sati
fair. The temple of Rani Sati Ji (Narayani Devi) is
located in Jhunjhunu. A massive fair takes place
on Bhadrapad Amavasya, attracting hundreds of
thousands of devotees. Rani Sati is also known as
'Dadiji'.

Bhojanthali Fair - Kama (Deeg/Bharatpur) - The
Bhojanthali Fair is held in Kama (Braj region).
Vikramaditya Fair - Udaipur

= Tt et - S - TR wg S Al gig
it Sft (ARraroft &ft) et /R Wigue ST @t feme
AT, ARl SFegTeg | T Tl ot it oft gl &1
AT Al - Bt (SHT/RAQR) - FHET (1 &) A
iSTATeT ATl

faehATieeT AT - ISR

Answer C

Solution

Abhaneri Festival - Abhaneri, Dausa - A two-day
festival held in September-October.

JTHTRY HSTHd - STHARY, 31 - Rdqwer-sragar # 2 faa
I Agiad|

Answer A

Solution

Lohagarh Fort, Bharatpur - Mud Fort / Earthen
Fort - Built by Jat King Surajmal in 1733.

Its outer wall is made of mud, while the interior is
constructed of brick and lime.

Because of the mud composition, cannonballs
would sink into the wall rather than exploding
upon impact.

Consequently, even the British could not conquer
it—making it an impregnable fort.

Nickname: Lohagarh (Strong as iron).

citerTe g, WA - gt ot e / fgh a7 gt o
1733 # S1E ST YRSTHS A el

TOh! e qar A it 7+ &, siex de ok 7

fAg 817 @ 1T & M 99 S71d &, thed T8l 2

ggfeiy St ot 38 T8l Sfia uTg - s |

SUAH: wigNTe (ciig SieT Hoigd)

Answer C

Solution

Located within the Chittorgarh Fort are: the Tulja
Mata Temple (also known as the Tulja Bhavani
Temple), dedicated to the clan goddess of the
Solankis; the Navlakha Bhandar, built by Banvir to
house the royal treasury (named 'Navlakha'
because it held a treasure worth nine lakh); the
Bhamashah Haveli, the residence of the
philanthropist Bhamashah, where he provided
the funds to Maharana Pratap for the defense of
Mewar; and the Tripolia Gate, one of the inner
gates among the seven gates of Chittorgarh (the
seven main gates being Padan Pol, Bhairav Pol,
Hanuman Pol, Ganesh Pol, Jodla Pol, Lakshman
Pol, and Ram Pol).
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fRiteTTe g & fea §: gefor AraT H#fiR - JereT warh Af,
ieifemat et

FaEl HUSR - §dR A Iam, ISTRY (TSI @M
STTAT T, 9 ARG eht GoTHI, 3feIY Adaerar|

WTHIRME Y gaell - GFER HIHIRME T R, TgI AR
UdTT aht HaTe hi &7 & forg e feam i

raiferr ezarer - Rt & 7 arsil # ¥ Yah 3iaR &t
AT (UTeAUd,  RaUld, §gAMUE, UM,
SSaTdrd, A&HUTAd, IHUN - & 7 J&A) |

Answer B

Solution

Neminath/Lanvasahi/Devrani-Jethani  Temple:
Two temples built by the architect Shobhandev
(in 1230-31 AD) by Tejpal and Vastupala, the
general secretary of Chalukya king Veer Dhaval,
in the memory of their brother Luna. There are
two niches on either side of the entrance of the
main temple, which are called the Gavaksh of the
sister-in-law and sister-in-law. A black stone
statue of the 22nd Jain Tirthankar Neminath ji has
been installed here.

Fefirer/ JAaETE/eRT-Sert AR ¢ arge T dR
el oh HgHAT dSTUTeT I aRgUTe = (U {Tg <JOT hl TFfd
# fedt enoea grr (1230-313. #) fffa & #5fR1 =
#f&R & gR & &l 3R & arh §, 92 daroft-Sart &
AT hed ¢ Fgl 22 S diefes ATy Sft Y et Teer
<t ufawT i &6 it g

Answer A

Solution

The Chal Phir Shah Dargah is located within the
Chittorgarh Fort. It is believed that Chal Phir Shah
was a saint who was constantly on the move—
hence the name "Chal Phir Shah." Both Hindus
and Muslims offer chadars (ceremonial cloth
coverings) here.

T fth 1TE <! &g - FRiiteTTe g1t & fRa -RixieTe foret
& 3iex T g1 Ar=aar g fob et fohr <118 Ueh 9 & &7t gAsm
Told-fhed 8d o, gaferg A "I R g1 el o
AR &A1 91eR T61d &,

Answer D

Solution

Umaid Bhawan (Jodhpur) - Its foundation stone
was laid by Maharaja Umaid Singh on November
18, 1928. Umaid Bhawan is one of the grandest
palaces in Asia. Its construction was completed as
part of famine relief works (1928-1940). Umaid
Bhawan is also known as 'Chhittar Palace'
because it is built using Chhittar stone.

10.

11.

12.
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SHfiEe (STtegR)- 39T fRIA=ame 18 FawR, 1928 @t
AR IWg gRT fohar marl IWeyaq i & vy
gl § & U 81 39T AT Siehrel Igd il & dgd,
(1928-1940) FHI— §3HT| IHEGHIT ! BIAR TR & F=+
% PRI BIaR Tord T gl ST 81

Answer C

Solution

Chhatri of Eighty-Four Pillars (Devpura Village,
Bundi): Dedicated to Lord Shiva, this chhatri
(cenotaph) was constructed between 1683 and
1695 AD by Deva, the brother of King Aniruddh.
According to page 110 of the RBSE Class 10
textbook, this chhatri was built by Aniruddh Singh
in memory of his foster brother, Deva. Located
near Devpura village on the Kota Road, this two-
story chhatri features stone carvings of various
animals, birds, and other figures around its
platform.

Rt @ B s (Raqw i, $8) 1w R @
THftA 59 Bt a1 T (1683-1695 3.) =T g &
YTdT &aT 3 Seararl RBSE &l 10 & g8 I=&am 110 &
IR T8 B Sifeeg g gRT 310+ 4T TS a1 hl iy
# gt A oft | it e W G Saygrr Mg & ure 39 &t
Hforel et & TR & TR 9k AT ugp-ufdrat ot &
T OeeR IR I T 2

Answer C

Solution

The Havelis of Jodhpur - Pushya Haveli, Bade
Miyan Ki Haveli, Pokaran Haveli, Rakhi Haveli, Pal
Haveli, Pachisa Haveli.

SR <t gaferdal - Iog gaeit, sis Al &t g, dieneor
gaeht, I gaeh, uret gaeh, Tt g

Answer A

Solution

Jaya Baori - Ramsar De - (Jodhpur)

Rani i ki Baori (Bundi) - Rani Nathavati -
Ghosundi Baori (Chittorgarh) - Shringar Devi
Naulakha Baori (Dungarpur) - Premal Devi

AT TSt - AW & - (SHUYR)

<t ot Y arard () - el ArerTadt -

TR A (Rretemme) - ofmR it

T draet (§TRYR) - UHe &t
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ZONE TECH Raj. Art & Culture, RCC & Auto CAD TEST ID: 609
13.  AnswerB 15.  Answer D
Solution Solution
Ramsnehi Sect - 18th Century - Founder: Saint Jambhoji (Jambheshwar Ji) - 1451-1536 -
Ramcharan Ji (1720-1798); Saint Ramcharan Ji Samrathal Dhora (Bikaner-Nagaur border):
was born in Soda village, Tonk. Birth: Born in 1451 at Pipasar (Nagaur); father:
He established the Ramsnehi sect in Shahpura. Lohat Ji Panwar, mother: Hansa Devi.
It is a sect based on Nirgun Bhakti (devotion to Place of Activity: Samrathal Dhora - a sand dune
the formless Divine) and the worship of the name near Bikaner where he founded the Bishnoi sect
'Ram’. in 1485.
4 major seats/branches (Rain, Shahpura, Formulated 29 rules (20 + 9 = Bees + Noi =
Singhthal, Khedapa). Bishnoi).
I B - 18df 9dt - I 9d IR0 St SISt} (SR Sft) - 1451-1536 - GERIYA oRT (SepmR-
(1720-1798):Td IHTROT Si &bl S+H TIST 7T, Tieh J1 MR dfeR):
SEIA AMEYRT | I TG hl TATGAT <hl | ST; R (AFR) § 1451 ¥, fodr dige St dar, drar
g ffor 9k o1 der &, T AT < T gar &t
4 gE Uts [ g (o1, ey, gy, @sm) T : GHRTYIA &RT - fiehTR & UTq AT ST/ T, STet
14.  Answer A 3I5i9 1485 H fasns guera &Y wrg=r 6t
Solution 29 f3a9 (20+9 = Sfig+13 = fasns) Ry
Mirabai (1498-1547) - Born in Merta (Kudki 16.  Answer B
village, Nagaur/Pali); granddaughter of Rathore Solution
Rao Duda and daughter of Rao Ratan Singh. Hazrat Khwaja Moinuddin Chishti—revered as
Married to Bhojraj, the son of Rana Sanga of Hindul-Wali (Saint of India) and Ata-e-Rasool (Gift
Chittor. of the Messenger)—was born in Sistan (Iran) on
Immersed in devotion to Krishna; she left the the 9th of Rajab, 530 Hijri (1143 CE). He was a
royal palace and accepted Saint Raidas as her disciple of Hazrat Sheikh Usman Haruni and
guru. She was Rajasthan's greatest saint-poetess belonged to the Chishti order of Sufism. In 1215
devoted to Krishna and a prominent figure of the CE, Khwaja Sahib authored the book titled Kanjul
Bhakti movement. Israr.
Mira's devotion was characterized by deep fegeaet!, STATS IS §oRd EaTSIT AlsJe M Rt &1 5+
emotion, reverence, and love (specifically the 9 I5ure 530 fgoit I 1143 €. &l Hd (33F) H gam
Madhurya Bhava or 'conjugal love' mode of TSI Hig e fAedt goRa g ITH gt & s &1 &
devotion). gohrd & Rfeaar awrem & &1 1215 5. 7 @ T agd =
She did not follow the Nirgun path of knowledge hedl SERR (Kanjul Israr) e g&ae fordt
(like Kabir or Jasnath) but instead embraced the 17.  Answer C

loving devotion (Prem-Bhakti) of the Sagun
Krishna—Krishna with a manifest form.

HRTETS (1498-1547) - S8 AT (HSchl Mg, AFTR/dTett),
ST 19 &l <hl Uidl, 19 Ia- &g &l et

faarg faite o om | & g iR 9

Fw 9k # ofiF, IowEd Biel, ¥d TE @A R
AT RISRA ! AGHaH 0T <h dd Harsl, wifh
et & @l

HRT Y Witk TG gUT, $1gT SR UH guT (A1gd W) ot
S5 Feor 3= Anf (Sdfik, STETY) =8 oA, sfeh
U1 ATehR FWT <hl UH-Hf<h aht o
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Solution

Sugali Mata - the family deity of Thakur Kushal
Singh of Auwa. She is known as the Goddess of
the 1857 Revolution. Her idol, which features 10
heads and 54 arms, is currently housed in the Pali
Museum.

ATt AT - 3173aT & BIGR FAA g Fl pered| 8
1857 & shifd &Y &ft shgd &1 3Tl Hfd addH # ure!
GugTerd | @t 18 g1 forgah 10 R g 54 g g
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ZONE TECH Raj. Art & Culture, RCC & Auto CAD TEST ID: 609
18. Answer B 22. Answer C
Solution Solution
Usta Kala - A renowned art form from Bikaner Painting Style Painter
involving gold-leaf embossing or painting on Chavand Style Nisardin
camel hide. Jaipur Style Mohammad Shah
Key artisan family - The Usta family; Hisamuddin Kishangarh Style Surajmal
was the greatest master of this art. N S
I hell - AR hl UG e, $he Fl @l TR g
SR LAelt HigHess
eenrefl/ R forerTg et SIS
T ThellhR URAR - I&1 URAR, BEHERN s well & | 93 aApswer C
SERESESIC Solution
19.  Answer C Dhati / Dhatki - Barmer
Solution Dhavdi - Udaipur
Aaratari - Sirohi Jagarauti / Jagaroti - Karauli
Jajam Print (Jajam printing) - Chittorgarh Khairadi - Jahazpur (Bhilwara)
Sports goods / Toys - Hanumangarh a1l | TTeeht - g
Lac work - Sawai Madhopur TS - ISR
AR - RS SR [ STRIT - ahteft
Stret e (SiTers ®uTs) - fiiteTe BRI - STETOTR (Hfierars)
24.  Answer A
Wl 1 M [ & - ggaTTE - :
Solution
I T S - TS N Hemaratna Suri - Jain Acharya
20.  Answer D Works - Shilavati Katha / Shilavati Ras (16th
Solution century),
A is not correct, but R is correct. Rao Chhatrasal Gora Badal Padmini Chaupai (1589 CE)
built the famous 'Rang Mahal’, which is world- Ra R - 5 Rt
renowned for its beautiful murals. T - *fieTacdt st [ ferad! I (163 <rdmedl),
A Fgl g1 & <ifchT R Tal 81 Jd ST A Uil 'IHga’ TRT STeet gfai! 9hars (1589 §.)
FaraT St grex Ay Rt & forg fasy ofg 81 25.  Answer A
21.  Answer A Solution
Solution Chandrasinh Birkali: He was born in the village of

Devgarh Style (Rajsamand) - A sub-style of
Mewar:

Consequently, the paintings here exhibit a blend
of three elements: the color palette of Marwar,
the elegance of Dhundhar, and the spirit of
Mewar.

Characteristic feature of the Devgarh style:
Predominant use of green and yellow
(specifically, a yellowish-green) colors.

Bagta, Kanvla (I and II), Chokha, and Baijnath -
prominent painters of Devgarh.

TG AT (ISTTHS) - AATS hY IJUAed:

T AT fHT a1 A feaar &1

et At i ugE - g R e (R forg &) @
e SyTeT T |

AT, haetl (Uud 3R ), @@, S - 3@ &
TqE R
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Birkali in the Nohar tehsil of Hanumangarh. With
the assistance of Rawat Saraswat, he established
the 'Rajasthani Bhasha Prachar Sabha' and
launched the publication of a monthly magazine
in Rajasthani titled 'Maruvani'. His significant
work, 'Baadli’, is the first poetic composition of
modern Rajasthan. His other work, 'Loo’, also
features a vivid portrayal of nature. 'Dapar’,
'Saanjh’, 'Seep’, 'Vaalsad', 'Dilip', 'Chitrangada’,
'Kaalje Ri Kor', 'Kah-Mukarni', and 'Zafarnama'
are among his other famous works.

TYg foReRrelt : genT ST7H ggATE Y g dgdld &
g foRemret # goml Ja9d R & AT ¥ IBH
ISRYTT HINT T=IR T &l Ta4 o 3R ot #
"HATOfl" ATHeh AT U ST Uehie [ fohaT| gcht
HE<aqUT T 'STecs! MYk ASRAT &l TUH hledehia
21 T=fis Al @ i ' & oft upfa o fagrg =0T 81
ROt TUT STHATHT Fch! 310 Ufig UG 8l
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26.  Answer D ASCH I - SR (SSIRT) S SR - gHdhS
Solution SIS,
Bilawal, Sorath, Maru - Professional Ragas TeTd: ST & HRATS &5, AR e areft|

27.

28.

29.

developed by musical communities.

feretTee, 9ks, Are - Tl et gR1 fdefa aaeas

0T (Professional Ragas)

Answer B

Solution

Hamsidho - Mewar / Mountainous region

Timing - Shravan / Phalguna

Performance - Duet by Bhils (men and women)

gdiel - Aars [ uddia &= |

GHY - YT [ I

e et 1 e (it gest gr)

Answer C

Solution

Walar Dance: Tribe - Garasia

Feature 1 - No musical instruments are played;

the rhythm builds up gradually, relying solely on

singing, clapping, and foot-tapping.

Feature 2 - It begins with a man holding an

umbrella or a sword; he initiates the rhythm, after

which men and women dance in pairs.

Occasion - Weddings; it is also known as the

"Ghoomar of the Garasias."

ITeR A ST - TRIGAT

fastwar

1. I3 gy Tgl aordr - ¥R-4R a7 gshsdr 8, thae
a 3R drelt/ueay Ifaiyar

2. U YN gRT g1Y H BId1 I1 dddR oiehs fohat Sirar
& - I8 T [ AT 8, o -y et F 7 el
gl
gl

Answer D

Solution

Machhli Dance - Banjara Tribe: Banjara - A

nomadic trading tribe, originally from the

Marwar region of Rajasthan.

Machhli Dance - A dance performed by Banjara

women; named 'Machhli' (fish) due to

movements resembling those of a fish.

Occasions - Festivals and weddings.

Jhumar / Jhumariya Dance - Gurjar Tribe: A

famous dance of the Gurjar community (Hadoti

and Mewar regions).

Jhumar - Performed with swaying movements;

involves both men and women.

30.

31.
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Y aRg T 1 & AT HASe |

IR - fIS-3ER, s

TR [ AR 7 - ToR SHEfAIeR Fqer (Frekt,
Hare &) a1 ufdg T

Answer B

Solution

Charbait is a form of folk theatre—resembling a
musical duel—prevalent in the city of Tonk,
Rajasthan. In this style, songs are sung with great
emotional intensity while kneeling, accompanied
by the playing of the traditional Dhap instrument,
much like Qawwali performances. This tradition
was initiated by Abdul Karim Khan and Khalifa
Karikh Khan Nihang during the reign of Nawab
Faizullah Khan of Tonk. Originally, Charbait is an
art form associated with the Pathans. The Dhapli
is the primary musical instrument used in
Charbait.

IREd- ISRYE & eleh TR # yafeld difld dra wdt
lepTe A 388 IR aTel &U SSTiehs shedTell chl
Hifd raTdr & gedl & 9o @S gl Ma T S1d €1 I8
At eeh & AaTe hsfedtT Wi oh THY Hegel hiH @l Qd
GATRT g @i g = IR Il Jeid: IRSd TSI hl
faen 81 IRad F Tueht g 7% arerdd giar gl

Answer C

Solution

Four types of Rajasthani folk instruments:

Tat Vadya (String instruments): Ravanhattha,
Jantar, Ektara, Sarangi, Kamaycha, Bhapang
Sushir Vadya (Wind instruments): Pungi/Been,
Algoja, Nar, Mashak, Satara, Morchang, Shehnai,
Nafiri

Avanaddha Vadya (Percussion instruments -
membrane-covered): Mridang, Chang, Khanjari,
Dhol, Naubat, Nagada, Nishan, Dholak, Madal
Ghan Vadya (Idiophones - metal instruments
played by striking): Manjira, Shankh, Thali,
Khartal, Chimta, Ghunghru, Jhanjh, Kartal
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SRYT & WAich dTel 4 UhR: 35. Answer B
Jd aTeI (AR aTet): AT, SR, ShART, RN, HTHRET, Solution
LD Pomcha Odhni:

R amer (G @ Jom ardt): gifi/de, s, TS, Design - A large lotus flower motif (boota) in the
HRIh /A, TR, AT, Gift, 8T8, ThRY center, surrounded by smaller motifs (bootis).
TG aTE (TAS ¥ A - U9 9): 7, T, Wor, E, A Lahariya-style (wave-pattern) vine along the
Hiea, FImeT, A, S, Agd edges.

9 a1 (YT & - THIA R): HIRT, G, ITelt, AT, Colors - Yellow/Saffron (primary), with a red
e, gess, i, seare border.

32. AnswerB T 3feT:

Solution f&oTTs - o & et & Rt o ST AU (eT) SR TR
Ramnath Chaudhary - Algoza Player 3R B gfear)

Title - "Magician of the Algoza / Emperor of the R TR gfar St s

Algoza" &1 - Ui/ hafar g&d, A el

Algoza - A wind instrument consisting of two 36. AnswerB

flutes played simultaneously; one provides the Solution

melody (sur) and the other the rhythm (taal). Rajasthan Tourism Development Corporation
AT YR - STeHTIST dTeh Ltd. (RTDC): It was established on April 1, 1979, to
I - " STTISIT AT SR / SRS GH1e” provide facilities such as accommodation, food,
SIS - YR aTe, &t St U A1 15 Sirdl 8, Toh 9 and transportation to tourists. Its headquarters is
TR 3R @ § areT| located in Jaipur.

33. AnswerD ST gdeq faeh A fot. (RTDC): uddean! et 3mamg,
Solution WIS Ud grarara fe gfaemd &7 & forg seeht wmmET 1
Kandora is a waistband consisting of dangling 370, 1979 # Fi Y| 3R FEATET SR H B
gold or silver chains worn by women; it is also 37. AnswerD
known as Kandora, Kanghati, or Kardhani. Solution
Ornaments worn by men on their ears include Bar Bagh, or Bada Bagh, is located in Jaisalmer.
Murkiyan, Birbali, Laung, Jhale, and Chhailkadi. R I AT ST IAToIe R | (R ¢
HheRT-foral grRT R & ugHl STH areflt I ar 9ié)y & 38. AnswerB
! STl Sl ULt 3Y chalRT, ShuTed! a1 et dhgd Solution
&1 GOl & A o SMYNUT-HRIhai, dRaet, &, Siret gd Sahariya Tribe:

34,

Befehe! gl

Answer D

Solution

Madhupark - When the wedding procession
(baraat) arrives at the bride's home or village, the
reception and hospitality extended to the
groom's party by the bride's family—including
the tilak ceremony, garlanding, aarti,
refreshments—is known as Madhupark.
HYUeh - IRI STd aY e ©R/7e Ugd! g, ol aY U& gRI
TR UL H S WRG-HhR har Sirar g - foeres, AreT,
IR, STAU™ - I8 AYUS Shad 8l

and
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Center - Baran district (Shahbad and Kishanganj)
Shahbad is known as the capital of the Sahariyas.
Habitat - In forests; their huts are called
"Tapra/Bangla," and their settlements are called
"Sahrana."

Chieftain - Kotwal

geiar Srefa:

g, - IRT S (rMgaTe 3R fehsrieT)

SMMESTE eh! TERATST hl AT hgd &1

"I hed &

& - sidaar,
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39. AnswerC 43. Answer A
Solution Solution
Orans are sacred forest areas in western According to the ACI 209 creep prediction model
Rajasthan that are traditionally protected and (Branson's model), the creep coefficient of
managed by rural communities. They are also concrete at any time after loading is expressed in
known by names such as Devara, Malvan, Devrai, terms of the ultimate creep coefficient.
Rakhat Bani, Dev Ghat, Mandir Van, and Bagh. ~ '
e o o o 817 3 o gq:q@ ;CI 209$WWW(Bran§onsModel)
T . TRAR TR, R T & J1& et it @93 shehie & fagdor
PTHIOT ST T HEYel S rlfies Ehd STt €1 3% <, 5 451 i ferrfon e 3 v & e e o 21
HTeTeH, SaRTs, 3@ uft, 39 e, HieR a9 3R amT oft et e ‘I‘Tg
I Formula :C,=—+C
40. Answer B /G;r TOT0+t
Solution Where / S8
War Museum, Jaisalmer: Inaugurated on August Ce = Creep coefficient at any time / féelt +ff gog
24, 2015, this is the first war museum in the farerdoT ToTien
western part of the country. Upon entering the Ccu = Ultimate creep coefficient / sifam fagdor ot
complex, you can view and learn about the tanks, t = Time in days after loading / ¥R &R & 9% 999
aircraft, and military vehicles used in various (=t )
wars. 44. Answer D
G U, SR @ 24 31T, 2015 &t & fohar T, Solution
%%&T%W%@W@T%W%[QW‘# DWF stands for Design Web Format. It is an
g‘ﬂﬁﬁmﬁﬁlﬁrg@ﬁﬂmmwﬁﬁﬁwaﬁ? Autodesk file format used to share, view, and
e AT bl &g-THET el B print CAD drawings and designs without
41. g\nlsw'er B requiring the original CAD software.
Acc)cl:)t:(cj)ir:w to the usual sions f inforced DWF T Q31 91 Design Web Format &1 39ehT SudiT
g al provisions for reinforce CAD i oz R T} R T, 2 o fie R
concrete walls, the minimum thickness of a load- Frar
bearing RCC wall should generally not be less ferg ST 81
than:100 mm 45. AnswerA
The minimum thickness is provided to ensure Solution
adequate strength, stability, durability, and Table: Exposure Conditions and Requirements
proper placement of reinforcement in the RCC for RC Work with Normal Aggregate (20 mm
wall. Nominal Size)
Load Bearing RCC Wall @g reinforced concrete qferenr: G Hfiite (20 fAt T MTehR) dret gaferd
wall gt € St FWR & 31 aret structural loads @t thehie (RC) o o forw Taquisk ATt v smasaehdar
carry @<t gl Min
Load-bearing reinforced concrete wall &t .
minimum thickness IMId: 100 mm Tl ST &1 Ce
42. Answer D Expo me
Solution sure Min. ggn
As per IS 456:2000, Clause 35.3.2, the surface Cate o Grad | tent
width of cracks should not generally exceed 0.3 gory | Description [  faawor e /| (kg/
mm in members where cracking is not harmful to / (English & Hindi) Za | m)
the reinforcement or the durability of the ESil axe |/
structure. ELEN I
IS 456:2000 % W 35.3.2 % SMER, O G-I sioft @
el 8 e e & WSO T T 2 eliied 3 g S
FeRE el & I8 RRI &I Fad! e aEa: 0.3 ;3”
feely & aflver et &1 <iee| . Mild | Protected against
For members exposed to weather, moisture or .
soil, the crack width should generally not exceed / Weathgr or aggressive
0.2 mm. T lcon?t&ops, ei<c|ept |}’ M20 | 300
. - : - = ocated in coastal area.
HaH, 76 a1 Al & duch & S aTet WXaHTcHS 95l # T a7 ST TR &

WRI Y =eTs aHad: 0.2 At & sifdres =8t g1+t =nfag

-1 8-
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e, aed & dxaen ada
&7 | AT T8

Mod
erate

e

: Sheltered from severe
rain or freezing whilst wet,
or exposed to
condensation and rain, or
continuously under water,
or in contact with or
buried under non-
aggressive soil or ground
water, or sheltered from
saturated 'salt air' in
coastal area./da auf ay 7fieft
ST # ST ¥ FRiEE, srar
o= 3R auf & dueh #, a7
AMAR Ut & A, a1 K-
3TehTeh g SryaT ST &
Tuch | a1 I9H gt g8, Srvan
TET & § THRYH T a1g
 FRf&d T

M25

300

Seve
re |/

iR

Exposed to severe rain,
alternate  wetting and
drying or occasional
freezing whilst wet or
severe condensation, or
completely immersed in
sea water, or exposed to
coastal environment./dta
ifieft Srazen & wmefi-meft SE
g1 FAfdh Fua9 & duh H,
3rreT FHET STl H quia: gail g5
gl qég drarerul & Hud H
AR

M30

320

Very
Seve
re |/

iR

Exposed to sea water
spray, corrosive fumes or
severe freezing whilst wet,
or in contact with or
buried under aggressive
sub-soil or ground water.
[TEY Tt & Eiel, e qu
7 1fieft sraRT & Srafde SR
% TUh H, S1YAT ThHh 3U-
T IT YSIcT & HUeh | a7 ITqH
Tl g8 93l

M35

340

Extre
me /

R

Members in tidal zone, or
members in direct contact
with liquid/solid
aggressive
chemicals./sa< &5 & f@q9
GLIHS T, IT avd /3
3TehTHh T & T Tueh |
3 et I |

M40

360
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46.

47.

48.

49,

Reference: IS 456 2000 — Durability
Requirements for Reinforced Concrete, Table 5
(20 mm nominal maximum aggregate size).
Answer C

Solution

According to the provisions of the IS Code, the
minimum values of test results for compressive
strength compliance for the following grades of
concrete are given below.

IS Code & UT@e i & SR 7 dhehie IS o forg Tdfted
A SUTei o forg uRieror uRUmAT et eaad dH e
gl

Individual Test Result /

Grade / U afthma udteror gRomg
(N/mmg2)

M15 Fek-3

M20 or above [ Eo4

M20 T IEF IR |

Answer C

Solution

BMP (Bitmap Image File) is a raster graphics file
format that stores images as a grid of pixels.
BMP (faefiu 38T thiset) Teh IR UTTtherd thisel thide 8,
S 39T ot et (Pixels) & w0 # ®R forar Sirar 1
Answer D

Solution

As per IS 456:2000, Clause 38.1 / IS 456:2000 & @S
38.1 & ITER:

In the Limit State Method, the design stress in
steel is obtained by dividing its characteristic
strength by the partial safety factor of 1.15.
Therefore, the maximum design stress in steel is
0.87fy, not 0.45fy.

7 srawer fafd (Limit State Method) & wWa @t
fEse ufdae ITeh sifiemerfOres amed ant Srifres grem
UTieh 1.15 & AR &R YT foRaT 7T 81 3aforg Wit |
Sifdreran fesirga ufderet 0.87fy giar g, = fa 0.45fy

f
Formula /@3 f, =

f

fo=—t ¢ _
=15 fa =087f,

Answer A

Solution

A Pachometer is a non-destructive testing (NDT)
instrument used to locate steel reinforcement
embedded in concrete. It works on the principle
of electromagnetic induction and is used to
determine the position, concrete cover, and
approximate diameter of reinforcing bars.
Tt uer MR-fammreet oigor (Non-Destructive
Testing - NDT) Iuaul g, [SIehT IUAT hehle # fq
I U T IdT o+ & forg fohar sirar g1 g faga
gachia IRUT (Electromagnetic Induction) & Rigid &R
e hRAT § AT U Sl hl fRA, bl Far 3R st
& TG T Sl ATYA o forg IuaiT fohaT Sirar 81
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50. Answer C 52.  Answer B
Solution Solution
As per ACI Code / ACI IS & SIER: For design purposes, the compressive strength of
One-way Construction (Nonprestressed) / Tafgar concrete shall be assumed to be 0.67 times the
fmfor (srufasfaa) characteristic strength (due to variability in
The minimum thickness stipulated in the concrete strength between laboratory and site
following table shall apply for one-way conditions). In addition, a partial factor of safety
construction not supporting or attached to Yms = L9 chall be applied in to this.
partitions or other construction likely to be Therefore, the design compressive stress of
damaged by large deflections, unless concrete is:
computation of deflection indicates that a lesser fSogs & I} T dehie fit ddles amed
thickness can be used without adverse effects. (Compressive Strength) @t 35T sifHeeiftres amed
fefafea arfde & FufiRa gaaa aed 37 Tafexr (Characteristic Strength) @T 0.67 AT HHT STdT &1
LTSl R @R g, St O favres ar e fAmfor @t O TR qut fAAfor e W) dhdhie f amd & g
TR 781 &t € a1 379 Sl 181 &, o o1fdres faegur & aTeft f{=1aT & HRoT foRaT ST 81
HRT &ifd T Fehdll 1 IS faetuor &t TorT I8 gurfdt & g9k SAfdfeh 1.5 a1 SHifres gRem unies (Partial Factor
foh vw Aters ot IuaT fom fohedt ufdeger wrema & fohar < of Safety) T ST &1
gehdl g, dt A HIeTS 3TUATS ST Tehd! g1 31d: thehie ol feuiTgT e ufdee
Minimum Thickness of Nonprestressed Beams or £ - 0.67f, — 0.4467F, ~0.445f,
One-Way Slabs Unless Deflections Are Calculated 5
sfaaferd 9 a1 genfeer We &t <Aaw Aters (Se faggor «— b —»] 0.445f, 0.0035
Y TorT T T &) T -t
Both Xy
Member ?:gglgrted SQ:tinuiTJci Egiiinu | e dq----=---1--- L -
| S /] @eRe |/ s @ | ous [ il / AL st
ameifaa SEE R | e A\ 0875,
gad o
Solid s%:gisosn Stress diagram  Strain diagram
\?Vr;j 53. Answer C
Slabs /| L/20 L/24 L/28 L/10 Solution
Gkl As per IS 456:2000, Clause 16.2.2 / IS 456:2000 &
gt TS 16.2.2 & AAR:
= Criterion-1 / AMES-1:
Beams
or The mean strength of any group of four
Ribbed consecutive test results should exceed the
One- specified characteristic flexural strength by at
\S/\Iljgs ;| L L/18.5 L/21 L/8 least 0.3 N/mm?2,
S forgl TR AT gderor uRumEt & oftwa amd, ke
feg JffAerrerfore o gmed § &9 ¥ &F 0.3 N/mm?
TR 31 gt Tnfeul
i f>f +03
51.  Answer A Criterion-2 [ ATES-2:
Solution

DWF (Design Web Format) files can be attached
directly to an email and shared with others. It is
not necessary to convert them into a ZIP file
before sending.

DWF (fSSiie d9 wife) wigdl ol $0a # sidade
(Attachment) & &g & TS AT ST GehdT &1 38 Uoi= &
forg ZIP wiget # Sea T Sakge el gl

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

The strength determined from any individual test
result should not be less than the specified
characteristic flexural strength minus 0.3 N/mmz.
forelt off cafthma oderor aRumm @ o @ed, [Afde
SfHeerfores s g § 0.3 N/mm? & 3ifdes A
T8l eIt =

S

Thus, both criteria are correct.

37d: g 7SS Tt 8
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54. Answer A 55.  Answer C
Solution Solution
Restrained slab in which corners are prevented In AutoCAD, the Line Tool can be activated by
from lifting up. typing Lin .th.e command line and pressing Enter.
Slabs are considered as divided in each direction AUtOC'AfD il ng Tool (X1 IuevT) Fi Hfehd F=A &
. . . . . forg rte @EA F L 218U @vdh Enter S&TAT ST &1
into middle strips and edge strips, the middle
. . ) 56. Answer B
strips being three quarters of the width and each .
_ _ _ Solution
edge strip one-eighth of the width. The flexural strength of concrete is expressed in
Teh Qi et Ore il st HUR 35 & et 1 & terms of the Modulus of Rupture. It represents
e ot yde faem A #em ofeat ok fhaR &y ufgat & the maximum tensile stress developed at the
fnfSra v Strar &, 9 #e ufgat e & di9-9tars extreme tension fibre of concrete at bending
3R U fohIR T ISt ST o Ueh-3MTEd T <t gl 8 failure.
chehle hl IMAA G &l fasiT A (Modulus of
o o T Edge strip T Rupture) & U # =< fahar Sar 81 98 bending
5 Maddesup |g| ¥4 Middle strip l failure & ¥HY hshic & TEA T9 TSR W A~
iy £ 4 : l HehaH a1 ufdae gian 81
i £,/8 Edge strip
fe——3/4 £, —>] e T According to IS 456:2000, the estimated flexural
—t,——{(,8  fe——f—— strength of concrete is:
(a) For span Z, (b) For span £, IS 456:2000 & 3R hehlc dht SITATRT HT T
Tension reinforcement provided at mid-span in T, 20'7‘/§
the middle strip shall extend in the lower part of Where
the slab to within 0.25L of a continuous edge, or fer = Flexural stre'ngth.or Modulus of Rupture /
, , S=HA G a1 AT ATgie
0.15L of a discontinuous edge. e ,
o h ) d f the middl T fa = Characteristic compressive strength of
ver.t ec9ntmuouse ge of the mi | e strip, the concrete | defie Y arfiemaor dites @
tension relnforcemenF shall extend in the upper Hence, the flexural strength of concrete is
part of the slab a distance of 0.15L from the determined in terms of the Modulus of Rupture.
supports, and at least 50 percent shall extend a 37cT: Shehlc chY ST gl @t fasiT Auier (Modulus
distance of 0.3L. of Rupture) & &u & MufRa frar Sirar 81
At a discontinuous edge, negative moments may 57.  Answer C
Solution

arise. They depend on the degree of fixity at the
edge of the slab but, in general, tension
reinforcement equal to 50 percent of that
provided at mid span extending 0.1L into the
span will be sufficient.

e (dim & W) ° Mfea feu R evmar mar &M
dgwidde, w9 & fFodt R & @mar fFR
(continuous edge) ¥ 0.25L @& a1 ¥ §U AR
(discontinuous edge) ¥ 0.15L dc thell g1 A12T |
Afea U & TR R |, 3F s hiiHe ©a &
ot g8 7 9l & 0.15L <t gt deh thefl 8141 9118, 3R
%A ¥ %A 50 ufaera fgear 0.3L &t gl aes et g1 A1y |
¥ §Y fhAR (discontinuous edge) W Fifeq AFcH
U7 81 9ohd & | 3 Tid o fohR R fOhfRiY i feaht v fAeR
A 8, dfchT oM dR R, fAs-w9 w® Ry 7w &M
Ag=hite a1 50 ufasra fgwar, St &= 7 0.1L der ther &,
SRIhT gRTTI

-0 11 -
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As per IS 3370 (Part 2): 2009, Clause 4.4.3.1 | IS
3370 (T 2): 2009 & ES 4.4.3.1 & IFAR:

The crack width of reinforced concrete members
under direct tension and flexural tension is
considered satisfactory if the steel stress under
service conditions does not exceed the following
limits:

e 1T TG 9 a9 o avid Udfeld dhehie Tl |
# Wiet 1 ufdae (e et O sifere g1 gl gl

Type of Steel / & &1 | Maximum  Stress [/
UhR 3ifeman ufdae

Plain bars / 9rRUT &s | 115 N/mm?

High strength

deformed bars / 3= | 130 N/mm?

i<k fapa B9

Call Us : 9462447676, 9828747676
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58. Answer A fsc = Stress in steel in tension at the centroid of
Solution tension steel.
As per IS 456:2000, Clause 26.5.2.2 [ IS 456:2000 & From similar triangles,
TS 26.5.2.2 & FER: d-x f,/m
The diameter of reinforcing bars in a slab shall x  f,
not exceed one-eighth of the total thickness of fm t
the slab.
W 3 e BE F 2T W 6 gt A & Ta-oned feoe = €
T O 31fdres =gl gi=T =nfeu| X=n
Given / fear man g: t d-n
Total thickness of slab / e &6t Tt AleTs: mc  n
D=120 mm 61. AnswerD
¢, :% Solution
In a reinforced concrete member under bending,
Priae =1—§O= Do =15 mm concrete is weak in tension, so the section below
59 Answer C the neutral axis is assumed to be cracked. Only
Solution the concrete in the compression zone is
In AutoCAD, the Circle Tool in the Draw panel considered effective.
provides 6 different methods to draw a circle. In working stress design (elastic theory), the
AutoCAD & Draw Panel & Circle a9 & T 6 31emT- cracked section is analysed as follows:
31T faferat Iuctsy g1 The effective area is the area of concrete in
1. Center, Radius - g 3R Brsar grr compression plus the area of steel.
2. Center, Diameter - &g 3R 2T gRT The steel is converted into an equivalent concrete
3. 2-Po?nt (2P) - a“rﬁgaﬁgm area using the modular ratio, m = Es/E..
4. 3-Point (3P) __?ﬁ:r feigsit gr i So the steel area (As) is replaced by m x As.
5. Tan, Tan, Radius (TTR) - <t @i il Sii Bt Hence, the cracked section is the area of concrete
6. ?;’ Tan, Tan (TTT) - & @ ¥aref gmr in compression plus the transformed area of
Command Shortcut: C + Enter reinforcement.
60. Answer D gaferd chehie (RCC) <t fondt 3mgef (bending) arel desr
Solution 4 dhehic 14 (tension) & AR gidT 8, 38 Jaref

For singly reinforced section.

\ 4
o
[=2
o

x/3
{ X \ic
A
e ety sl TEEEEEEED S T

where,

m = Modular ratio

b = Width of beam

d = Effective depth

x = Depth of neutral axis

fabc = Stress in concrete in bending at extreme
compression fibre.

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

3187 & A1 a1 9T %S (cracked) A4 forar STTar €| haet
Guted & a1 chehle gt UTe AT STTaT 81

FrRfeR ufdaa fAfY (sarfes Rgia) § «fSa @vs @
f2ciwor 39 USR i &:

gurdt &F%d = TdieT & dehle &1 S + WA @
SABRA|

Il ol ATSYeR 3UTd m = Es/Ec & chshic & TAJA
el | Feal ST 8|

YT Wl &t (Ast) & TIF TR m x Ay forar ST g1
ggfery, ddled # dhehlc 1 &3thel + ATSRER AU &
YR R uRafdd gered o1 &9tk = fSia @us|
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62. AnswerD Under - reinforced | Over - reinforced
Solution section when | section when
As per IS 875 (Part 2):1987, Clause 3.2.1 / IS 875 compared with | compared with

63.

64.

(4117 2):1987 & @S 3.2.1 & IATAR:

The reduction in total distributed imposed load
for designing supporting structural members
such as columns, load-bearing walls, piers and
foundations depends on the number of floors
supported by the member.

T, WRaTe! S, fUas qerr +fia Sie ggrres SXaH s
et & feomg & fog ot faaRa amifig Wk & o,
e gRT AT HfSie ot dwar iR R a8

Number of Floors / | Reduction in Imposed
HfSret & T | Load /| omiftd uR &
(Including Roof) Cae |

1 0%

2 10%

3 20%

4 30%

5-10 40%

More than 10 / 10 & 500

3

Therefore [ 31d::

For 10 floors, the reduction in total distributed
imposed load is 40%.

10 #fSret & forg et faaRa RifUd ¥R & 40% <t et
CARSIGIHE]

Answer B

Solution

In AutoCAD, the Arc Tool is used to draw curved
segments (arcs). The shortcut command for the
Arc Tool is A. By typing A in the command line and
pressing Enter, the Arc command is activated.
AutoCAD # Arc Tool (I IUehUT) T IUTNT GHTIGR
TGV 7 =g §911 & forg fehar STrat €1 Are Tool @t Ifeha
A o foly HATE 18T H A T13U &b Enter AT ST
gl

Command: A + Enter

Answer D

Solution

Difference Between Under-Reinforced and Over-
Reinforced Sections

65.

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

Balance section

Balance section

Steel yield first then
(complete
failure is due to the
crushing of concrete

concrete

Concrete will reach to
maximum stress first

only)

Reinforcement is less | Reinforcement is
than a balanced | more than a balanced
section section

Primarily tension | Primarily

failure Compression failure

Ductile failure

Sudden or  brittle

failure

Depth of Neutral axis
shifts upward i.e. it is
that of
balanced section (Xu <
Xu,lim)

less than

Depth of Neutral axis
shifts downward i.e. it
is more than that of
balanced section (Xu >
Xu,lim)

Strain in steel is
greater than that of in

balanced section.

Strain in steel is less
than that of in
balanced section.

Larger section is
required because it

has less steel

Smaller section s
required because it

has more steel.

More deflection
because it has less
steel

Less deflection
because it has more

steel.

Moment of Resistance
is less than that of
Balanced section

Moment of Resistance
is more than that of
Balanced section

Answer D

Solution

Development length is the minimum length of
reinforcement required to transfer stress safely
from steel to surrounding concrete through
bond. It ensures that reinforcing bars can
develop their required design stress without

slipping or experiencing bond failure.
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66.

67.

fa™ &@arg (Development Length) Uae &€ & a8
SIAqH @98 §, St a8y gfdee (Bond Stress) & At €
W & U FI chehic § gfdaa @t PRied 9 @
WFIdRT T o [y simasae gidt 81 g gfgd et 8
foh vaer ®< famT fthaet a1 s fAtherdr & S9AT 3MasTeh
f&ste ufdee foefad & |

As per IS 456:2000, Clause 26.2.1 / IS 456:2000 &

ws 26.2.1 & FFER: L, = 2%
41,
L4 = Development length / faem wemg
¢ = Diameter of bar / &g &1 @™
os = Stress in steel /| & # ufdae
d = Design bond stress / f&sgT sy ufaae

Answer B

Solution

Given

Effective span / gwrdi ure, L=3.6 m

Thickness of slab / @is & #ierS, t=150mm=0.15m
Live load / ¥ ¥R, LL=3kN/m?2

Unit weight of RCC / RCC &I 3&T8 ¥R, y =25 kN/m?3
Self-weight of slab /| @& & @WR DL=txy=
DL=0.15 x 25 = DL=3.75 kN/m?

Service load / ¥ar R

For serviceability, the
considered.

JaremdT hl St & folg spqurifed IR (Unfactored
Load) forar Smar 81

w=DL+LL =w =3.75+3

w=6.75 kN/m?

Answer A

unfactored load is

Solution

In AutoCAD, a Circle is a closed geometric object
that has no starting or ending point. A Line and
an Arc have two endpoints, whereas a Rectangle
is a closed shape made up of four sides.
AutoCAD ¥ Circle (J<7) Teh dg SATHT MTRfd Bidt &,
fSrgent i uRfes ar sifaw fag (Endpoint) =81 gtar 81
Siafeh Line R Arc & & sifaw fdg gid €1 Rectangle ft
Qe d¢ HTRd 8, ifeht I8 IR airedi & At st gl
gl

Note: Rectangle *ff Ta closed object &, @tfeh s Ut
# srifeid IR Circle 8, Hifdh 9o Gah IR siq ash
(Continuous Closed Curve) a1 g1

68.

69.

70.

71.

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

Answer C

Solution

For Fe 415 steel

X =0.48d =0.48 x 500

u, limit
Xy timie = 240 mm
Here, the actual depth of the neutral axis is 300
mm, which is greater than the limiting depth of
240 mm.
gl arkdfdeh &R 3187 <hl s 300 mm g, St diHAia

TS 240 mm § AHAAFR &1 x, > x

Therefore, the section is over-reinforced.
Answer B

u,limit

Solution

In a cantilever beam subjected to a vertically
upward uniformly distributed load, the bending
moment produces tension in the bottom fibres
and compression in the top fibres.

FeaferR R hY 3R &R e ared I w0 9 fqalka wr
% SHIRUT chiceiar 4= # fdet dgefl # o= (Tension) @m
SO dget | Wdted (Compression) I+ gidT 81
Main reinforcement is provided in the tension
zone of an RCC beam to resist tensile stresses.
RCC &= & q1 ufderett o1 ufaiy e & folg & gee
I &5 § ge ek ST g

Therefore, the main longitudinal reinforcement
should be placed below the neutral axis.

3 Y Aeed UeleT- I &l & i uer fohar Sirn
TN

Answer B

Solution

As per ACI Code, in the design of retaining walls,
lateral earth pressures are multiplied by a load
factor of 1.6.

ACI &I & ITER, UfduRe arf (Retaining Walls) &
Jif9eheus # ursf 7ar a9 (Lateral Earth Pressure) et
1.6 & ¥R 7[uTieh (Load Factor) & 7o feRar STt g1
Answer D

Solution

Grads (Gradians) is a unit of angular
measurement, not length measurement. A
complete circle contains 400 grads, whereas
Yards, Parsecs, and Microns are units of length.
Yard: 1 yard = 0.9144 metre

Parsec: 1 parsec = 3.26 light-years

Micron: 1 micron = 107 metre

Grad: 1 grad = 0.9° (angular measurement)
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72.

73.

789 (Grads) iufta Ao (Angular Measurement)
& 3ohTE &, 7 o <faTS HT9 1 ges gof 9= & 400 g9
EEZERIE]

T (Yard): 1 7157 = 0.9144 =

URY (Parsec): 1 YR = 3.26 UehIr-ay

#1gshieT (Micron): 1 AT8shiA = 1076 Hiex

T8 (Grad): 1 ¥s = 0.9° (vfig Ar9=)

Answer C
Solution
| b =300 mm |
[ Y
M 20
Fe 500 d = [550 - 25 - 6]
=519 mm
D =550 mm 3#12mm
-4 (%] =6 mm
R 2 N 25 mm
Depth of neutral axis (Xu)
X, 0.87xf xA,
d ) 036xf, xbxd
0.87x500x3x = (12)?
X, = 4
" 0.36x20x 300
=68.3296 mm
Answer B
Solution
Bending Moment Coefficient / siehT 3regof Tutich
At At
Near Suppo | Othe
Midd PP
rt r
le of .
At Middle | Next Inter
End .
of to End | ior
Type of | Span .
Interior Suppo | Supp
Load /¥R | / s /| / )
. pan r orts
T UhR sifom . .
o & iR ure | sifew | / s=u
ham i | IfiaR
Heg
5% & ST | &
A | 3Tl
fArepe :
W T W
Dead
Load and
Imposed +l +l 1 1
Load 12 16 10 12
(Fixed) /
7d ¥R qd
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74.

75.

SRITUT
IR (fBR)
Imposed
Load (Not
Fixed) / 1 1 1 1
CINIEGH 10 12 9
UR
(31fER)

Answer D

Solution

Statement 1 - Correct / Y9 1 - gl
Underground water tank walls must be designed
considering
groundwater pressure corresponding to the
surrounding saturated soil conditions.

T IcT UTH TG &9 YT ¥STdl &9 i &1 § T@ens fohan
SICIE

Statement 2 - Correct / ¥4 2 - gl

The base slab must resist the net upward water
pressure when the tank is empty, after
accounting for the self-weight of the slab.

Eh! el g1 TR STYR e &l SHWR FI AR & aret STe
TE P UfRIY &A1 13y, O9d ©a & @ & R &Y
YT [ IcelTa &1d fehTell ST 81

Statement 3 - Correct / &Y+ 3 - gl

The overall stability of an underground water

lateral earth pressure and

tank must be checked against uplift or flotation

due to groundwater pressure.

STl &T6 & ShRUT Id— ItTd T oA Y ugil & faeeg

9 JfaTTd STt ¢l <t fRRAT Y Sit aaehs gl

Answer C

Solution

In AutoCAD, the @ symbol is used for relative

coordinates, which specify a point with respect to

the previously selected point.

To draw a rectangle with a length of 6 units along

the X-axis and a width of 4 units along the Y-axis:

1. Type REC and press Enter.

2. Specify the first corner point anywhere in the
drawing.

3. Type @6,4 and press Enter to specify the
opposite corner.
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76.

77.

AutoCAD & @ fRig o1 IuahT amder Adares (Relative
Coordinates) g1f= & forq fohar SiTar 81 a8 U Tafaa
fiig & mder anTel foig ot fAfT MyiRka et 81
6 SIS oiaTS (X-318T) TUT 4 SIS TISTS (Y-378T) aTelT 3
T & forg:
1. #ATe @gd # REC feraae Enter gaTyd|
2. e H fordt off e WR uge &k (First Corner)
fReiRa 2|
3. g & RufRa &7 & fg @6,4 ferga Enter
e
Note: @6,4 a1 31 & foh uger ent1 s1gt Yt g1 man 8, st
Y X-fa=rm # 6 gl JuT Y-fam H 4 ghrd St gERT AT
ceo!
Answer B
Solution
1.5DL+1.5LL
Design load = max™ {1.5DL +1.55L
1.2DL+1.2LL+1.2SL

1.5x50+1.5x50
1.5x50+1.5%x20
1.2x50+1.2x50+1.2x20

150kNm
=max™ <105 kNm =150kNm
144kNm

Answer D
Solution
IS 456:2000 # fAféE gaer siffieed fafer o vl sech
AT &id & AfHhed= H Gel HUMcHS IR YTcHD THT
3regof Ot ht et | T ugl | faaRd gtar 8, st i
groft & wu H fear mar g1

As per the Direct Design Method specified in IS
456:2000, the total negative and positive bending
moments in the design of flat slabs are
distributed to the column strip across the width
of the panel, as given in the table below.

T 1 |
ufaera /
Percentage of
Total Moment

=max™

faaRa smgof / Distributed

Moment

qrg] Sficild UR RUMcHe T
amguf / Negative bending
moment at exterior support
IRk el TR 0T T
amgof /| Negative bending | 75%
moment at interior support
¢eIcHeh TA- YUl | Positive
bending moment

100%

60%

78.

79.

80.
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Answer B

Solution

The strength of a material below which not more
than 5% of the test results are expected to fall is
known as the characteristic strength of the
material.

Therefore,

Number of cubes having 28 days' compressive
strength greater than 20 MPa out of 100 cubes:
=100-5=95

forelt uaref i ag amed, foreah i 5% & Sifdes uieror
R 3 &I dWeHr A8 gt 8, S99 uard &l
Sif9eterfores @ (Characteristic Strength) @gaTet
gl

3d:,

100 o= AT | & 28 feat di ddtes amed 20 MPa @
Hfrep aTeY T T Y EET:=100-5=95

Answer D

Solution

In AutoCAD, the Quadrant Object Snap (Osnap) is
represented by a diamond-shaped marker.

The Quadrant Osnap is used to select the four
quadrant points of a circle, arc, or ellipse,
corresponding to 0° 90° 180° and 270° in a
standard circle.

Other Osnap Symbols:

Endpoint: Square (&)

Tangent: Circle with a tangent line (TuRr arer
)

Centre: Circle (g=1)

Quadrant: Diamond (gRr)

AutoCAD # Quadrant Object Snap (Osnap) @ gR
& 3R (Diamond Shape) & g gRT g1far STar g1
Quadrant Osnap @7 IUANT g, 919 IT &Hgd & IR
gE agyier fagar @t g & fog fohar sirar 81 s
g # & feig 0°, 90°, 180° quT1 270° IR f&d gid &1
Answer C

Solution

Target Mean Strength = f, +1.65c

=40+1.65x6

=40+9.9

=49.9 =50 MPa
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81. Answer A Incomplete discharge can cause material
Solution carryover between batches and affect

82.

In the case of a two-way slab, negative moment
reinforcement is provided up to a distance of
0.10L from the simply supported edge.

In the case of a two-way slab, 100% of the positive
moment reinforcement is generally provided up
to a distance of 0.15L from the simply supported
edge.

T f5-Rfe wie & R § FKomee smgef geem,
HIUROT TeAtd R & 0.10L g deh U™ ahd &1

s il wa & AT § e smet veem,
HIURT 3TeAfrd R & 100% Ueie= gead: 0.15L g deh
Ue &d g

Answer B

Solution

The strength of concrete depends mainly on the

water-cement ratio, proper proportioning of

materials and correct dosage of admixtures.

1. Moisture content in sand and gravel —
Correct Moisture present in aggregates
contributes to the total water content of the
concrete mix.
Excess moisture increases the effective
water-cement ratio if the mixing water is not
adjusted.

An increased water-cement ratio generally
reduces concrete compressive strength.

2. Inadequate or excess use of approved
admixtures — Correct
Admixtures are added to improve the

workability, setting characteristics and

performance of concrete.

Incorrect dosage can adversely affect

hydration, setting time and strength
development.

3. Speed of rotation of the drum — Not
selected Drum speed affects mixing

efficiency and uniformity. However, this
question emphasizes the factors directly
influencing the mix proportions and the
attainment of optimum strength.

4. Non-emptying of the drum completely —
Not selected

83.
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consistency, but it is not the principal factor
considered in this question.
chehlc hl A Y& &U & S-AHe Surd (Water-
Cement Ratio), Imft & Tgt SruTd auT sifafAson &
3Frd AT W R et 8
1. 3R Sort # 7} & A1 — Fal
¥ IR sort # IufeAd Tt dhchie fAsgor 7 et Tt
Y AT hl TIfad ahvdlt 81
gfe SrfaRh i & Srgar fMsor # ey S at
gt &t TSI T8t fohar g, at uret STa-dHide
3UTd §¢ STdT 8
S-HiHe U dg+ & M=Ia: hehle i dUS
e ge STt 81
2. SrgHifea sifafferor o sroaf ar srafere SuahT —
Tl
AT T IUANT ehehic Y wRILferdT, STHA &
T T 31 T R & forg fora St 81
ZIch! TTeTd HTAT Shehie oh SToTdTST, STHA & 90 auT
g fAeh @t wTfad e dehd! 81
3. MR gd & g & afa — =gafa 78
g1 I i fAreror Y Yersyudr SR TuTaT bt gwIfad
At 8, AfchT 39 U # 4w wu § fAgror i arft
3R g ot dig gefad A dTel SRl R SR
T ma g1
4. Ao g9 A O =G TIell a1 AT — TId A
SH dl T g @il Al e & 3FTet 99 dl goeudr
gTfad 8 Tend! &, wifchT I8 39 U | Sruferd g sRe
el 81
Answer B
Solution
In AutoCAD, an object's properties define its
characteristics, such as line weight, elevation, and
hyperlinks.
Line Weight: Defines the thickness of an object's
lines.
Measure: It is a command used to measure or
divide objects at specified intervals, not an object
property.
Hyperlink: Links an object to a webpage, file, or
document.
Elevation: Specifies the Z-coordinate or height of
an object relative to the XY plane.
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84.

85.

AutoCAD ¥ foheft sifsstae & TurerH (Properties) I&eht
fafa= fastwarst ot RufRa o &1

Line Weight (@1 ¥R): sifsstae &Y F@ret Y Aters
fFutRa #zar g1

Measure (HT4): I8 Teh HhHS 8, SR IuaT Siissiae
R A sierTer R feig a1 sdfen o & forg fova siram 1
g Sifesiae Y UTudl g1 8l

Hyperlink (gTatRfcien): sifsstae @t fonelt daarge, wiga
g1 SieRfAC 9 STiedt 8l

Elevation (Icu™): XY deT & GraeT Sifssiae Y 18 AT
Z-coordinate FAuiRd &=ar g1

Answer B

Solution

M, ., =0.138f, bd’

b=200 mm

d=300 mm

fa= 20 N/mm?

f,= 415 N/mm?

M, = 0.138%20x 200 (300)*

= 0.138x 20x 200x 90000

= 49,680,000 Nmm

1 kNm =10° Nmm
49,680,000

u,lim 106

~ 50 kNm

M M, i =49.68 KNm

u,lim

M

u,lim
Answer C

Solution

As per IS 456:2000, Clause 31.4.3.2 [ IS 456:2000 &
@S 31.4.3.2 & AFER:

In the Direct Design Method of flat slabs, the total
design moment in an interior span is distributed
as follows:

TAde wie hl Ugel Affepeas fafdr (Direct Design
Method) # 3ffaRe dte & Gel SifHenfeda smeol @t

faa=or A ueRR foRar sirar &:
) Percentage of
Deﬁyg; Moment / Total Moment / g
et 3yt o1 gfasrd
Negative Design
Moment /  UMcH® | 65%
arfrepfe smeef
Positive Design Moment 350
| g SifHenfeld et
M, gative = 0.65M,
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86.

87.

Answer A

Solution

According to the Limit State Method (IS

456:2000), a structure must satisfy two major

requirements:

1. Limit State of Collapse: The structure or its
components must not collapse under design
loads. Therefore, Statement 1 is correct.

2. Limit State of Serviceability: The structure
must remain fit for its intended use without
excessive cracking or deflection. Therefore,
Statement 2 is correct.

3. Design Life: A structure should not reach an
unacceptable limit state during its intended

life.
incorrect.

a7 srerer fafd (Limit State Method) & SIER IRET
ohl H&Ad: & ATIFhdlil el O AT AMRT:

1. Uad &l & srE=er (Limit State of Collapse):
AT VR & HRUT TIAT AT Ik Gl ol
U= 1 g4 A1RT | 31 Y 1 et gl

2. Tagmradr i dmr e (Limit State  of
Serviceability): TR==T # srfdies =R ar faggor
gl g =fey, e ag SuahT & foy Srgugsh ot
STTQ| 31d: Y 2 gl gl

3. Hfepfca sita-ientet (Design Life): TRaT &t 3o
S NRAT Sfia-erre & sreciierrd HAT 37eer deh gl
Uga1 I1fgq | 31d: YA 3 7Teid &

Answer B

design Therefore, Statement 3 s

Solution

In AutoCAD, the UCS (User Coordinate System) is
a movable coordinate system that allows users to
define the origin and orientation of the X, Y, and
Z axes.

Its primary function is to establish a working
plane (XY plane) at a desired position and
orientation in 3D space, allowing users to create
2D drawings on that plane.

UCS defines the working coordinate system.

The XY plane determines the current drawing
plane.

The Z-axis is perpendicular to the XY plane.
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88.

89.

90.

AutoCAD # UCS (User Coordinate System) U
gRad-ta Fdsries noTett 8, ol agrrar @ IugiTedi X,
Y 3R Z reft <t fRfq g e FefRa e gepar &1
g9t = & 3D WY # fRet 3feda 2D wwae (XY
Plane) IR Si7 & <kl Jfaem Ue™ &1 81

UCS: & & o forg fAderias gomett RrafRa erar g1
XY Plane: adaM g3 IHde HufRa &ar g1

Z-axis: XY G9dd & sigad gidT gl

Answer B

Solution

Dead Load

wq=4 kN/m?2

Live Load

wi=3 kN/m?2

Factored Load w, =1.5(w,+w,)

=1.5x(4+3) =1.5x7= 105 kN/m?

Answer C

Solution

As per IS 456:2000, Clause 23.1.1 / IS 456:2000 &
@ 23.1.1 & IIER:

Where the main reinforcement of the slab is
parallel to the beam, transverse reinforcement
perpendicular to the beam shall be provided in
the slab. This reinforcement shall not be less than
60% of the main reinforcement at mid-span of the
slab.

e T T &I USe 83 ch GHMIAR gidl 8, dd e &
YR o TIad SIYIRY Uelel- UaH fohaT ST 81 38 SIgued
Yol Tidl oh 7L UTE H 7 Ueei- o 60% ° hH gl gl

Gl

Ast,t'ransverse 2 O'6OASt,main

Answer A

Solution

According to IS 456:2000, Clause 26.5.1.6,
minimum shear reinforcement should be

provided in RCC beams even when the nominal
shear stress does not exceed the design shear
strength of concrete.

IS 456:2000 & @€ 26.5.1.6 & YR, af fareft RCC
19 # A SruEguT ufdee, dhehie Y feSeT srawgur
G § B I SRT6R g, ad T AaH STueTuT Yeer T
CICES G

When: 1, <1,

Only minimum shear reinforcement is required.

dt hae AT AUEYUT Ueei 31Tk 8T g
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91.

92.

1. If 1,<05t, no shear reinforcement is

required.
2. If 05t <rt,<1, provide minimum shear

reinforcement.

3. If t,>tand(r,<7,,,), Provide shear
reinforcement for:

vV, =(t, —7.)bd

This reinforcement shall not be less than the

minimum shear reinforcement.

4. If (x, > redesign the section.

e max)
Therefore, for the condition given in the question,
minimum shear reinforcement is provided.
Answer D

Solution

In AutoCAD, Continuous is the default linetype
used when starting a new drawing.

Continuous Linetype: Displays an unbroken,
solid-looking line without gaps or dashes.
Hidden Displays dashed
representing hidden edges.

Straight: Describes a line's geometry, not a
standard AutoCAD linetype name.

Solid: Is not the standard name of the default
linetype.

By default, newly created objects use the ByLayer

Linetype: lines

linetype property, and the default layer (Layer 0)
uses the Continuous linetype.

AutoCAD # =1E SIS = & R FHRId: Continuous
(§ef) f8whiee o3 T3y gieT 81

Continuous: fomT foreft siaRTer a1 831 & AR fears 37
arett 3@

Hidden: &4 gQ fohaRl et a=ri areft Sergeh 3@r|
Straight: 3@ & SaTfAda sirepfa @l gfdr 8, a8 AFe
fSthice g 3y 181 81

Solid: f&thice TS T8 &I A A1 &l 8l

95 SIS # Siissiae dI Linetype Property dm™=a:
ByLayer gidl g aur f&wiee Layer 0 @T Linetype
Continuous glaT 8l

Answer A

Solution

100 kN/m

A h
r £,=5m
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93.

94,

(., = Clear span of beam =5m

d= Effective depth =0.5m
W= UDL over beam = 100 kN/m
Wx/(

o

Design shear force =

_100x5 _H50kN

Answer A

Solution

As per IS 456:2000, Clause 39.4 / IS 456:2000 & @S
39.4 & IIER:

The design strength of a spirally reinforced RCC
column is 1.05 times that of a similar tied RCC
column, provided the specified requirements for
helical reinforcement are satisfied.

gfthet gaferd RCC T &l StfHcheds 9, T9H 99 §Y
RCC % T Sif¥epeat el € 1.05 TF71 gidT 8, s21d

Gftfet gere Y ReffRa ad o &)
P.  =1.05P.

Formula [ g=: " fed

Pis _ 1 _ 09504~095

Pspiral 105

Answer A

Solution

Due to axial compressive force, the shear
strength of a concrete beam is increased by a
factor:
Jrefia Idtes oo (Axial Compressive Force) & &RUT
heble d A orgwuwr gmA (Shear Strength)
PR oriss @ 5 oIt 2:

3P

A f

g ck
Where:
P = Axial compressive force
Ag = Gross cross-sectional area
fa = Characteristic compressive strength of

o=1+

concrete

The axial compressive force reduces the
formation of diagonal tension cracks because the
diagonal tensile stress is reduced due to the
compressive stress component produced by the
axial compressive force in concrete.

Hence, the chances of diagonal tension cracks
decrease when axial compression and shear

force act simultaneously.

95.

96.

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

J1efta TS 9T oh hRUT chehle | Ica— YIS Ufdad a1
geoh faemof g9+ ufderet (Diagonal Tensile Stress) @&t
A I ST

g9 &Rl fdeptf 999 SRR (Diagonal Tension Cracks)
I Y GG RA gl ST Bl

Answer D

Solution

In AutoCAD, the STRETCH command modifies
objects by moving selected vertices or endpoints.
A circle has no endpoints or vertices that can be
stretched.

A circle cannot be converted into an ellipse using
the STRETCH command.

If the circle is fully enclosed in the crossing
selection, it can be moved, but its shape and
radius remain unchanged.

Therefore, the STRETCH command does not
change the shape of a circle.

AutoCAD & STRETCH HTS a1 SUTT Sfsstare & Tafa
feigatt ot Wigen ITh! srepfa 7 uRad= e & forg fohar
iG]

g (Circle) # 88 Endpoint a1 Vertex =gl gid [Si=g
STRETCH HATS gRT EidT ST Hahl

gf¢ g9 gt @ Crossing Selection & 3ig 31T §, at
T R e et 8, ARk ST Sy ofk s
el Feerdl|

gaferg STRETCH &HTS T g1 Y AT TR 1S TTa -Tel
o]

Answer A

Solution

Diagonal tension in a beam is associated with the
principal tensile stress developed due to the
combined action of bending stress and shear
stress.

&7 & Diagonal Tension, Bending Stress @1 Shear
Stress &l Wg<h fohdT & HRUT I Principal Tensile
Stress & Hdfdd gar 81

For a rectangular homogeneous beam, the
transverse shear stress is maximum at the
neutral axis and decreases towards the top and
bottom surfaces.

Uch 9HEY 3MAdIeR §11 § Transverse Shear Stress
I 3187 (Neutral Axis) TR 3ifehdd giar g aum IR
3R I &Y Fagl hl IR gedT ST 8l
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97.

The shear stress distribution is / 3Tu==uur ufdee &t

2
T= %[1— 4dyz ]
Where / &
V = Shear force / 3T0=Uur g b = Width of beam /
g 6 Ters
d = Depth of rectangular section / JTIATAR @€ &I

TERTS
y = Distance from neutral axis / g o181 & g
At the neutral axis, y=0, hence shear stress is

. 3V
maximum: T, =——
2bd
Answer D
Solution

In a singly reinforced rectangular RCC beam,
when the concrete below the neutral axis is
assumed to be cracked:

In the compression zone (above the neutral axis),
shear stress increases parabolically from zero at
the top surface to its maximum value at the
neutral axis.

At the neutral axis, the shear stress reaches its
maximum value.

In the cracked tension zone, the shear stress is
assumed to remain constant up to the level of
tension reinforcement.

stress distribution is
parabolic above the neutral axis and constant
below the neutral axis up to the tension steel.
Uehdl Udfeld TAdTehR RCC i & ST IS 3187 & 1
I Shehle ol ERG<h HIHT SITdT &, de:

Tdte &5 (Compression Zone): i\ f Fudt gdg W)
SUFYUT Ufdeel [ BT & dUT IR &l deh WAl
w9 T FodT gl

Jerft 3re7 (Neutral Axis): Tgl 3geuur gfdsd
SR giaT 8l

I &3 (Tension Zone): WRY<h chehlc ardt & &
JOEYUT Yfdeel i a7 ST oh WX dch AR AT SITdT 8
3(d: TUEYUT Ufcleet T fIaRoT SR 3787 doh TRaeish
AT IGh - 9= ST doh QR Tl 8l

Actual stress distribution

Therefore, the shear

98.

99.
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T

max

Nominal stress distribution according to IS code

________ Tan

A

Answer A

Solution

A column having a low slenderness ratio is
classified as a short column. Such columns
generally fail by crushing of the material when
the compressive stress reaches its ultimate
strength, rather than by buckling.

¥ ddT ST aTet & Sl &g &+ (Short Column)
Pel AT g1 U8 W FMEId: dahfer (Buckling) &
gfdeel IGeh! TRA T Ik Ugd Sirdl g

Failure Pattern

Short Column / /g & - Crushing Failure / &e
fartherar

Long Column / @& &# - Buckling Failure / SfeiT

|

Answer B
500 mm

—

[—— 300 mm—»|

Solution

Width (b) =300 mm

Effective depth (d) = 500mm

Maximum shear stress (tc) = 0.36 N/mm?
Shear strength without stirrup = tcbd
=0.36 x 300 x 500 x 103 kN

=54 kN
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100. Answer C

101.

Solution

Tensile reinforcement bars in RCC beams are
bent at suitable locations to resist shear forces
and diagonal tension. These bars are called bent-
up bars. They are not provided for the purpose of
generating local bond stress. Therefore,
Assertion (A) is true, but Reason (R) is false.

RCC &\ & a7 Udeld SSI hl IUG<h W TR JIST STl
g, difer & 3ru=uur s (Shear Force) gt faepof a==
(Diagonal Tension) T UfaRYeY R Toh| 78 se-370 =™
(Bent-up Bars) &gl SITAT gl 3ehT e W &
ufdeet I &A1 81 g1 &1 3rd: 3ifdehyq (A) I3 8,
STafeh ehRoT (R) 319 &1

Answer A

Solution

The shear resistance of concrete is significantly
influenced by the size, type and characteristics of
aggregates.

One of the important mechanisms of shear
transfer in cracked concrete is aggregate
interlock.

When diagonal cracks develop in concrete, the
rough surfaces of the cracks resist relative sliding
due to the interlocking of aggregate particles.
Larger and rougher aggregates can provide
greater aggregate interlock.

Aggregate shape, size and surface texture
influence the shear-transfer mechanism.
strength, longitudinal
reinforcement ratio, effective depth and axial

Concrete tensile

stress also affect shear resistance.

hehie T 379%TuT UfaRiY (Shear Resistance) Tifie &
JTRR, YR TUT 3Gk T[0T § hIthl g1 gidT 81

Thehlc # UFYUT S TAMIRUT &l Yeh HEeaqui Hishar
Aggregate Interlock (Tifiite @ smusft thama) g1

9 hehie | favet &= (Diagonal Cracks) fasf@a gt
&, I9 IR chl Gra<! Fdg! IR T & T ATUH H thiehy
fthae™ a1 Rty aed 81

g8 R TR Ui wmma: 9ifdd Aggregate
Interlock g @ Tahd &1

Tl &1 AR, 3T 3R Fdg &l e U=yl
gfate ot ueTfad ded 81

dhehle &t a1 e, sreed Ueer SrguTd, Tt TERTS
3R srefia =g off srawequr gfaRty it gefad o 8|

102. Answer A

Solution

As per Clause 26.2.3.2 of IS 456:2000, flexural

reinforcement may be terminated in the tension

zone if any one of the following conditions is
satisfied:

(i) The shear at the cut-off point does not
exceed two-thirds (2/3) of the permitted
value, including the shear strength of the
web reinforcement provided.

(i) Stirrup area in excess of that required for
shear and torsion is provided along each
terminated bar over a distance from the cut-
off point equal to three-fourths (3/4) of the
effective depth of the member, subject to the
specified area and spacing requirements.

(iii) For bars of 36 mm diameter and smaller, the
continuing bars provide at least double the
area required for flexure at the cut-off point,
and the shear does not exceed three-fourths
(3/4) of the permitted value.

Therefore, all three statements are correct.

IS 456:2000 & @S 26.2.3.2 & IR, a4 &

(Tension Zone) #® &&d udew  (Flexural

Reinforcement) &t T fpam & Gahar g, afe

Pl 3 & o va o o gt &;

(i) e-3ifm foig (Cut-off Point) TR STUYT &c, UaH
fohQ 77T a9 ee dh SruquT I Tfgd SgAd A
& 3-faere (2/3) ¥ o1 & g =gl

(i) Udsh GHTE Sl SH dTell S & 1Y, Y=Y Ta
e & foy smasgs ugad & SifaRe fexw
(Stirrups) e oy S €1 & The-3HTh foig & T
Y et RS 3 r-eiterd (3d/4) 28 ek Ry s
g1 37 &Fther Ud SfaRrer daeft FafRa ord off gt
GRS

(iii) 36 mm 71 IGY B ™ HI B & g, IR @A
arelt B (Continuing Bars) T &Athd he-3iTth
fig R do9 & I sMagd St & HA-9-HF
SRIAT g1 I1f8Y a1 U I AT HH oh -
g (3/4) @ ek &t g =gyl

37d: 1 hY= Tt gl
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103. Answer A faroTah ARt & fAwfor g AR &R & a1 A,
Solution Hgdd Ud dT9H o HRUT gH arer faggor amd:
Bond in reinforced concrete refers to the

104.
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adhesion between the reinforcing steel and the
surrounding concrete.

yaferd chehic § Bond @ 37 geer et 3R 39 IRl
3R fQT dhshie & g s (Adhesion) & 1

In the absence of bond, there is no transfer of
axial force between concrete and steel along the
bar. Therefore, axial stress remains constant
along a straight bar of uniform cross-section,
provided no intermediate axial loads act on it.
Bond & 319Td # B3 hl FiaT18 & 1Y chehlc 3R Wil &
drar a7efia I T TIFTART g1 gidT| SAITY THH Sy
&t arelt Hieft & 7, g gegadt siefia sl & s
¥, srefta a=ra R g 8

If bond were absent, the stress at all points on a
straight line would be constant, like in a string or
a straight cable.

gf¢ §e9 (Bond) S/ufedd g, dt Tep dielt Far & aoft
faiga R a=1a (Stress) fOR @, &ien ¢ TR S fonett

T g% S a1 T et & g 21

Answer D

Solution

According to IS 456:2000, Clause 23.2, the
deflection limits for reinforced concrete
members are:

IS 456:2000 & ©s 23.2 & IR, Udfeld chehle T&&l
& ferq fagigor dr T F=ferfaa &:

1. Final Deflection:

o sifam faegor

The final deflection due to all loads, including
creep, shrinkage and temperature effects, should

not normally exceed: Span

goft wRY e fogdor, e gd aTgd™ & Tt & shRoT
g arell et Sifaw fggor grETga: Spsaon @ arferen el

2
g1 =fe:
Deflection after Construction of Partitions and
Finishes:
et ari wd fhfafi & sg fggor
The deflection, including creep, shrinkage and
temperature effects occurring after the erection
of partitions and application of finishes, should
not normally exceed:

Span

or 20 mm, whichever is less
350

105.

% or 20 mm, whichever is less T 3ffdes =gt g

afeq

Therefore, the correct option is (d) Span/350.
Answer D

Solution

Development length is the minimum length of
reinforcement required to develop the design
stress in a reinforcing bar through adequate
bond between steel and concrete.

According to IS 456:2000, Clause 26.2.1:

_ %o,

B 41,

faer «farE (Development Length) Uee &€ &t ag
<AqH s 8, STt € 3fR dhshle & oftg vafed Bond &
ey § S 8 AT fSoi1g d1d faehf{d & & foig
S BidT 81

IS 456:2000 & Clause 26.2.1 & 3ER:

d

o,
L, —E
When sufficient straight length is not available,
suitable anchorage arrangements may be
provided.
S ygi et dars Suctey Agl gk, 99 Iugch
Anchorage SIEIT &I IUTNT fohaT ST ehdT &
Mechanical anchorages: Used to
anchorage through mechanical devices.
Mechanical Anchorages (difAe UasfRsi): Tifas
IUHUTI hl TETIAT & Tl B ohi Ueh e oh (el UL
fohy STa €1
Hooks: Provide additional anchorage, particularly
for plain bars in tension.
goh: AfdRh Anchorage U&H &xd 8l
Bends: Provide anchorage value and help satisfy
development length requirements.
AtE: Uae B¢ At Al Anchorage Value UgH &id
gl
Chairs: Used to support reinforcement and
maintain its required position during concreting.
They do not provide the required anchorage for
development length.
A U TSl dhl TRT & AUT Thehle STeld THY Ich!
fuiRa fRAfd s=g W@ & forg Suwai fhg &d 81 3
Development Length @ 3a=gehdT Tt &t & folg
Anchorage 7&f a1

provide
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106. Answer B On substituting the given values.
Solution 62.5 250
A. Deck Slab Bridge - 2. Used for medium spans x 15(70-x)
Deck slab bridges are used for short to medium X = 55.263 cm
>pans. Hence, the depth of N.A is 55.263cm
3% ©IF G T IUINT Bie & Hegw T & forg fopar sar
3 108. Answer D
B. Balanced Cantilever Bridge - 3. Statically S?Iut|on
determinate structure Given:
A balanced cantilever bridge with an appropriate Width of rib, bw=300 mm
hinged arrangement can behave as a statically Thickness of flange, D=100 mm
determinate structure. Distance between points of contraflexure,
Iugh ST e arelt dferd hfeefler gt gar Wfden Lo=3600 mm
w9 4§ fuid @@ (Statically Determinate Centre-to-centre spacing of beams = 3000 mm
Structure) &¥erT 81 According to IS 456:2000, Clause 23.1.2, the
C. Arch Bridge - 1. Used for long spans effective flange width of a T-beam is:
Arch bridges are suitable for long spans and 1
primarily resist loads through compression. b, = g0+bw +6D;
AEUE Qo o WA o ol SUg<h Bid & a1 79 ¥U ¥ 3600
e ael ZRT R 964 & B bf:T+300+6(100)
D. Rigid Frame Culvert - 4. Used for small drains b, =600+ 300+ 600 b, =1500 mm
Rigid frame culverts are commonly used for small 109. Answer C
drainage crossings. Solution
& ThA Yol ol ITTIT TTHTIG: BIdY ATforat & et fAehredt _
% forg Rt o 21 Given / fear mar : |
107. Answer C Clear length / @€ &aTg, L=1 m
Solution Effective depth / TrTalt T8eTs, d=400 mm=0.4 m
Given that: Width of support / 3feie & g@ters, b=300 mm=0.3
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Stress developed in concrete (fec) = 62.5 kg/cm?
Stress developed in steel (fs:) = 250 kg/cm?
Modular ratio (m) =15

Width (b) =25 cm

Effective depth (d) = 70 cm

Calculation for N.A:

From similar A's

AAOB and ACOD, we have

fo _fi/m

cbc __

x (d-x)
A—H

>
>

|
<

m
As per IS 456 : 2000, Clause 22.2(c) / IS 456 : 2000
& TS 22.2 () & IER:

For an isolated cantilever beam, the effective
length shall be taken as the length from the face
of the support to the free end plus half the
effective depth, except where the cantilever
forms the end of a continuous beam.

Teh Uk hieeliar diH HY gurdt «dard, sireid & there o
T<h R Ik Y da1g JuT g TERTS & 1Y S ANT
SRTSR &t STt 8, SR1d a8 Fod &1 a1 Sifam v 9 81

d
Ls=L+—
eff 2

Leff :1+%=Leff =1+0'2=Leff =12m
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110. Answer C

111.

112.
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Solution

In the design of a masonry retaining wall, the
resultant of all vertical and horizontal forces must
lie within the middle-third of the base to prevent
tensile stress at the base.

g &t ufdara §ar (Masonry Retaining Wall) &
Jifdererd & guff Fafr vd afast st o1 gRumHt o
(Resultant Force) 3R & AT Ueh-fagrs (Middle-
Third) T & iR g1 =nfag, aife SR R a9+ ufdee
(Tensile Stress) 3= T &l

#e7 Uah-fagrs g\ (Middle-Third Rule) & S9R

According to the middle-third rule: e s%

The maximum and minimum base pressures are:

W 6e
=— 1=
qmax,mm B ( B j

YR R AaH Ufdeer T a1 399 Hfdeh T@A & o
Here, W is the total vertical load per unit length
of wall.

For no tensile stress to develop: q,;, 20

Therefore,

B
e<—

Answer B

Solution

Given / lear mar g:

Width of beam / &\ &t te1s, b=300 mm

Effective depth / woTelt 818, d=450mm

Area of tension steel / 9 Wil &l &5Tthel, As=1800
mm?

Formula for percentage of steel / ¥ial & ufasra &1

A
=—"—x100
W P=1d"

_ 1800 y
300x 450
p=1.33%

1800 y
135000

=P

Answer D

Solution

Given / fear mar &:

Short span / 1 @4, Lk=4m
Long span / @&t &4, Ly =5 m

113.

114.

Factored load / Tutiferd 9IR, wy=12 kN/m?
Moment coefficient / 3meof 7utien, o, = 0.086

For a two-way slab, the design bending moment
per unit width in the short-span direction is given
by:

fgfeer e & a1 @ &l R & ufd gerg g &
f&sTe s syl fAmr g @ 31 e Sirar &:

M, =aw,L

M, =0.086x12x4*=M_ =0.086x12x16 =

M,, =16.512 kNm/m

Answer B

Solution

For Fe 415 grade steel, the limiting moment of
resistance is:

M, ., =0.1389f, bd*

u,lim
f, =20 N/mm?
M =0.1389x 20 x bd*

u,lim

M, ., =2.778bd’

u,lim
Comparingwith (M, ,;,, =Kbd?)

K=~278

Answer B

Solution

Given / f&ar mar :

Area of steel | T T &hel = A

Area of concrete / chehie T &5Tthel = A.

Modular ratio / ATSR[ER U = m

In the transformed section method, the steel area
is converted into an equivalent concrete area by
multiplying it by the modular ratio m.

&UiaRa Ry & fafd (Transformed Section
Method) # el & &thel chl AR gUTd m & o1
TYch chehlc h THAJY &5thel | UiRafdd forar Srar 81

A =A_+mA,

equivalent

Es = Modulus of elasticity of steel / et 3T TTear
UTich

Ec = Modulus of elasticity of concrete | dhshie &1
AT T[0Tich

A =A_+mA,

equivalent
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115. Answer D 118. Answer C
Solution Solution
P, P, The analysis and design of water tanks involve
\ \ determining the stresses, bending moments and

116.
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z:ero SF

Hence, maximum hogging moment occur at a
section having zero shear force.

3gfery, 31fAehdw gifiT Aife 39 YoM WR gidT & STal AR
B I BT 8l

Answer C

Solution

Given

Width / 9terE, b =300 mm  Depth / &8, D = 600
mm  Percentage of longitudinal steel / Srgéed
el o1 gfdRd, p = 1.2%

Gross cross-sectional area | %l SURY HIC SFhHe
A, =bxD _A =300x600 A, =180000 mm’

Formula for area of steel / Il & &=thel &1 g

p:ﬁxlf)()
Ag

_PxA,

* 100

~ 1.2x180000
100
A, =2160 mm®

Answer C

A

Solution

Given [ fRar mar &:

Length of footing / féT e &arE, L=2 m

Width of footing / GféT &t dieTs, B = 2m

Safe Bearing Capacity / GRf&Id &RUT &4, Qsare=200
kN/m?

Area of footing A=LxB=A=2x2=4m’

Formula for total safe load P, =q.,. xA
P =200x4
P_.. =800 kN

safe

119.

forces developed in the tank walls due to
hydrostatic water pressure.

S Ral & s v feegd § Sedfde g e
(Hydrostatic Pressure) o @RUT chl &l AR | I~
g, sich SATeof derT i ot fAefRoT fhaT S 21
Methods / fafemr:

Carpenter's simplified method: Used for
approximate analysis of water tank walls. / S
Ehl T CHarT oh T fastwor # Iuah i St g

BIS code method: Used for design according to
relevant Indian Standards. / Tefad YRAT A! &
SR &S # Iuaht & St 81

Reissner's method: Based on shell theory and
used in the analysis of cylindrical structures. / gt
fAgid R nuTRa & JUT SR G- & fasdwor &
TN Y S B

Rankine method: Primarily associated with earth
pressure theory and retaining wall design, rather
than the conventional analysis and design of
water tanks. / ¥ Ry qega: a1 e Rgia wd
gfdeRe ARt & feomsa @ I&fd g, 7 foh 51 ¢frat &

= fasdvor ga f3smg 91
Answer C
Solution
1’_____ core — out to
P out of spirals
< ~~~~
/>
| pitch
»
L —
< ~~~~~
/1,

spirally confined column

The spiral reinforcement is designed so as to
increase the capacity of core by maintaining the
column yield capacity when shell spalls off. Spiral
reinforcement provides confinement to the core
from all directions and hence the core is under
triaxial compression in axially loaded column.
WS AghIeHe ol 39 avg @ fSTre fohar man & o e
% 72 W oft ierw &) fiee HARE B I 7@ gT AR
F FUfRAE A FErET S gdh | WIS AhIdHEe BR &
goft feamert @ Hifta o=ar §, saferv srefia ®u @ ots fag
TQ Shietd H R Asrefa ddie & sref giar g1
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120. Answer B

Solution

As per IS 456:2000, Table 16, the nominal cover to
reinforcement for moderate exposure conditions
is 30 mm.

IS 456:2000 @t dTfcierT 16 o ITER, HEIH TaIUIoR
gRfefaat # veem (Reinforcement) & forg =gaa#w
Tifaeer srar 30 et Maiia foear mar g1

Minimum Nominal Cover as per IS 456:2000 / IS
456 : 2000 & IR FAdH AT haR:
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