Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 5 - EXAMINATION - Winter-2025

Subject Code: 2350601 Date: 26-11-2025
Subject Name: DESIGN OF CONCRETE STRUCTURE
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
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Q.1

Ua. 1

Q.2

UB. R

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

(@) Define limit state and state different types of limit state. Also explain
necessity of reinforcement in RCC structure.
w o lle w@e el cdlul A HA dell UsIR @Rl AR LAl suR Ui
Resle ofl RYLd L.
(b) I.  According to IS what is minimum steel area required for a beam
230*400 mm effective? Use Fe-415.
Il.  According to IS what limiting steel are required for a beam 230*400
mm effective? Use M-20 and Fe-415.
I1l.  According to IS what is minimum steel required for a 350*350 mm
RCC column?

ol I IS YA R30%¥00 HH] (MUSIRS) GlH HIS YeldH e A RAUL
%¥Qlldl. Fe-¥U 4l.
1. Ioxyoo HH] (MU 51RS) ol Hie il elol 221d X RUL IS Y
Hu1d). M-R0 sl Fe-¥qU @l
. HR.ALAL slad 3uo*3yo M HI2 IS Yasul YsidH 2219 W[
Qe

(@ Assingly reinforced beam has section of 250mm*450mm effective. It is
reinforced with 4-16mm dia of Fe-415. Find out moment of resistance of
beam. Use M20

W A UL G514 6{lHs] Asel JoxyUo HIH] (HuS1RS) B. AU ¥-
4] Fe-415 Aulul Y36 8. dl M20 HI2 o{lHefl HIN2 w15 (A2
20lel.

(b) Find moment of resistance for a beam 230 mm x 450 mm effective if it is
reinforced with 942 mm? in tension and 402 mm? in compression. Consider
effective cover to compression steel as 50 mm. Use M20 and Fe415

of 230 x ¥Uo HlHl WAWSIRS HIU tRAd] oflH delldHi ¢y HIH]? wa
e QU] WoR HIMI edlRl wioied sAIH] 1A 8. B o{lHed] el Yl
&Ml 2Le] LML W1 WAS1RS 592 Uo H]H{] &) Mo 2el Fe ¥U dlURl.

OR

(b) Calculate the tensile & compression reinforcement require required for
rectangular doubly reinforced beam section 250mm x 600mm over all with
50mm effective cover on both side to resist a factor moment of 250KN m.
take M-20 and Fe-415.
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4o x €00 H{|H] W1Aug MUIS1S HIY HRLddl AU oflHHi Yo
KN m 5522 {1yl A&l 5AIUL dQlld wal e 18l AU lef] Sl
520, Yo HH] 5dR talod 1% . dBLld 1A e 18l U Iell sl dell Iy
%¥3lLcl). M-20 and Fe-415 4.

Find moment resistance of T-beam with the following data:
1. Flange width= 1200mm, 2. Depth of beam= 550mm
3. Width of web= 350mm, 4. Flange thickness= 130mm
5. Tension reinforcement = 2827 mm? 6. Effective cover= 50mm
7. Use M-20 & Fe-415 steel
El-oiluell oflA Hosoiell HIY HIS 3522 HIHe2 2llHl.
1. 4%l uslulei= 9200 1l 2. oflu<{l QSIS = uuo 3l
R. duyefl yslog=3uo HIH ¥. sd%eil 2S16= 130 H]Hl
U, 2o4164 s Ne2 = 2¢0 HIHI €. WASRS 5= YoM [H
9. 51512 AS M-R0 Ael |4 AUS Fe-¥U
Design a short square R.C column for axial compressive factor load of
1500KN. Use 1% of longitudinal reinforcement the grade of concrete is M-25
& steel Fe-415 also design the lateral ties.
A5 sl AIRALAL slan Hie wely 6112 Qoo kn AU B. wal 4|
S1aH U2 1% detl QUL 53] Gl el WISL MuilAle] SIALeet 520
e w15(d e2lld). M-25 4 Fe-415 o) QLU 52).

OR
Design a circular column to carry an axial load of 1600KN by using helical
reinforcement. Use M-25 cone and Fe-415 steel. Sketch the reinforcement
detail.
1€00 KN @l Ra&el 5dl Hl2 15 A0SR AR HLAL detefl Geil wa
&l UullUlefl Slnleel 520 wa Uoilaled] [@ard) 1s(d gl2L e2Lldl. M-
20 and Fe-415 6.
Explain assumption in design of compression member.
1Yl N10dRel| SIALOH HIRRLIM) Huexd).

Design a simply supported one way slab for a clear room size 3mt X 7mt to
carry total factored load of 12.20 Kn/Mt. wall thickness is 300 mm. Use M-20
and Fe-415. Check for cracking only.

3mt x Omt AL LAl A5 4 H[2 9R.20 kn/mt <l §8 $522 HIR
d&et 531 213 ddl YElld esde det-d @eefl Sloleet 521, €laid «il 2SLe

300 mm 8. M-20 3ol Fe-¥qU <1l GLULdL 520, §5d 5381l HI2 AS S
Design a simply supported two way slab having a clear span 3.0mt x 3.5mt
and resting on 300mm thick walls on all over four sides. Take live load of
5Nn/mt? and floor finish of 1kn/mt2. Corners are held down also design for
torsion reinforcement. Draw sketch showing details of reinforcement. No
checks are required. Use M-20 grade concrete & Fe-415 grade steel.

3.041 x 3U Hl etl Alwwy] 3191 letl 24el 300 HIH] «f] usluil €lale ur
YRWIY HelRld 25dd 2 A Q0 o] Sl 2. SNn/mt? ol BddHIR
o 1Kn/m? oll §d1R6leil2l dls @l sleR <1 s3] AWM 441A4 «iefl,
61 51ANe2 Sl2dell WY 1R, 516 AS 53 lsfl e otefl. M-20 and Fe-

415 @\,
OR
Design a continuous one way slab having three equal span of 4.0mt each with
the following data:
Imposed load 4Kn/m?
floor finish load 1kn/mt?
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M-20 grade concrete & Fe-250 grade steel
Draw net sketch and no check require

¥.0 Ul oll WUSIRS AQL UL U101 U2 det d 521y QW] Slaleed
530 A6 UR ¥ Kn/m? ®dd MIR wal 1 kn/mt? §41R §lefll ¢IR. M-0 and
Fe-¥aU L. Auilal «f] [go1d eolldd] wLs(d €120 S1TURL USIAURI 54l <l

%e2 o1€]l.

Design a square footing for an isolated column 400mm x 400mm carrying
factor loads of 800Kn, M-20 grade concrete. And Fe-250 steel is used.
S.B.C=120Kn/m?. Check for cracking and one way shear.

%00 x ¥oo H|M] «il ARY S1aU I d&el Ydl ¢ookn ol WY HIR HI
AUPALALS U §2lalell Slplost s M-20 and Fe-250 @l dlgd
S.B.C=120Kn/m? 8. Ul 535121 4 A5 3d AU 1l dull.

Draw net sketch of the cantilever retaining wall in detail.

Yeleflar Rl €ldid HI2 Huillef] [A1d) e2uldd] 21Lsld €12,
I.  Draw the plan of two way simply supported slab showing
reinforcement details with torsion reinforcement.
Il.  Determine the Development length for 22 mm bar of Fe-415 grade
used as compression steel along with M25 Grade of concrete.
1. Determine the flange width of a T-beam having effective span of 4 mt,
width of web 250mm and depth of flange 120mm.

I 2lRUel 981N ofl (1) e2lldd] ¢ A Rud] UUES @esf]
NEIGRARN
1. M-U ASell slogle AUl el Un(dd 2le dld duldl Fe-¥qu
ASeil U] culdd Lol yuilal Hie Sadluilee dsel 211H).
M. ¥ HL AAWE1RS dudleS, U0 HIH] dodef]l uglous dell 30 HlHl

saogeil SLe tRddl A s El-o{lHs{l §6% <l Ul 2.
OR
Draw net sketch of beam showing Ductile detailing as per IS 13920

1S-13¢R0 AR 552164 Sl2(6al e2ulddl oy ol ey w15(d 1.
Explain the methods for improving the ductility of R.C.C structure.

W R.HLAL 2 5u2e] dictdl duRdl Hieefl el el Tl AHmdl.
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