Seat No.: Enrolment No.

DIPLOMA ENGINEERING - SEMESTER -6 (NEw) * EXAMINATION - SUMMER - 2021

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Code:3360601 Date :03-08-2021
Subject Name: Design Of Reinforced Concrete Structures
Time:10:30 AM TO 11:40 AM Total Marks: 70

Instructions:
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL ALl

Write partial safety factors for concrete and steel.
22ld w1 51512 Hi2 wildia As2l gs2r avil,

Define characteristic load and characteristic strength.
52522225 Al v s252(2(2s 2299 <l vl iUl

What is criteria for minimum reinforcement in slab?
2A0L HIZ A AD5124H2 HIZAL 51522020 9 69 2

Give minimum area of reinforcement in tension in beam.
OflH HI2 29l Hi 4AdH <5142 HIZAL 20141 201,

How to decide one way and two way slab?
Al A 2 2 4 2aot 54l dld sl s2aMi 209 9?2

Explain under reinforced and over reinforced section.

2ig2 {5518 2 iR 5518 U5 UHMA.

Define clear cover and effective cover to reinforcement in a beam.
of[H 112 5612 592 21 955214 59 <l v iUl

State equation of minimum eccentricity in column.

SIAHHL 2091 HL 2A1E9] Gesgldl < Yot quil,

Give minimum number of bars and minimum diameter of longitudinal bar in

square column.

(. ARY SIAH HL 2L HL 291 dilsyzdlad Uuilaledl 2vd) 244 2191 HL 2491 A1
¥ BUAL

10.  When and why dowel bars are provided in footing?

10, g2loL L glad Aol 22 i 2L HI2 Y5AURI UL 97

© N® N M =0 X R LW oD 2

(@)  Draw figure showing depth of neutral axis for under reinforced and over
reinforced section with respect to balanced section.

() i A1 i AR A2A51AS AsUA HI2 61U AsU <l avmpllot <424
w52l <l S caladl 245l 2zl

OR
(@  Enlist different types of limit state and explain any one.
(@) [AEA U1z AL [@M2 222 AL M QUi vid 515 215 (A2 A1l
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Find lever arm and depth of neutral axis for a limiting section 300mm x
550mm effective. Take M-20 concrete mix and Fe-415 steel.
3ooH|Hl x uuoHlHl (Fes2la) L dlHlZlol Asu Hiz dlaz 208 sid 2 sis, |
B218) LAl M-20 < 51512 214 Fe-415 < 2214 dl.

OR
For a 250mm x 500mm effective size singly reinforced beam, find moment of
resistance. Use M-20 grade concrete and Fe-415 grade steel.
2uoHlHl x uooHlHl (S552la) «lodl L5518 oilH Hi2 HIM2 2lg 2ilwd k.
M-20 < 5i5l2 24 Fe-415 < 22l Q.
Find number of 20mm dia. bars required for a R.C Beam 230mm x 400mm
effective to resist factored bending moment 100 kN.m. Use M-20 and Fe-415.
23044l x wooulHl (S55214) <l vzl o{lH HI2 5523 oldlaL HIH2 100 Syl
AU, 520l HIZ 2 oHIHL AL Uil 2valsliEl M-20 @14 Fe-415 dluzl.

OR
A rectangular beam 230mm x 450mm effective size is reinforced with 3 nos.
20mm dia. bars of Fe-415 grade steel. Calculate flexural strength for M-25.
2. 30HIHL x wuoHlHl (S55214) <l 252944z UL ollH HI2 2 oHlHl 2 AL 3
ol au2ii 69, dl oflHedl sdsu3e 2209 g8l M-25 1. Fe-415 izl
Find area of compressive reinforcement required for a rectangular beam
250mm x 500mm effective for the factored moment of 400 kN.m. The
effective cover for the compressive steel is 40mm. Use M-20 and Fe-415.
2uoHIHl x uooHlHl (F55219) <l 252944z UL oflH HI2 5523 oldlaL HiHz woo
Sl 4l Sl Al 51U ATSIAH2 2lHL oy<dL W2 D552]9 592 o HlHl Al M-20 244
Fe-415 dluzl.

OR
For the above beam in Q-2(d), find the value of tensile reinforcement for
which use effective cover as 50 mm. Remaining all data is same.
BUR <UL 61 HIZ(U-2(2)), 24196 ZD51AH2 LAl syl HIZ S55214 592 o HlHl @l
OASleAl AHIH 221 ARV 2G4,

Write and explain the equation for calculation of development length.
JAAYHZ A LIHAL HIZ Yo QUL hel U1l

OR
Determine development length for 20 mm dia. bar, M-25 concrete,Fe-415
steel in compression.
2oHHl e AL AuilaL HIZ SIFILA HL AQUH2 @2 2liHL M-25 < 51512 w1 Fe-415
- 22l Al
Calculate flange width of Tee beam for the following data. Depth of flange =
115 mm, width of rib = 230 mm, effective span = 6000 mm.
2l ollH M1z 20l Hilsdl Hiz sdor <l usions Ml sasy <l Glid= 4 au HlHl,
Ao Al uglous= 2 3043l 55214 2uld = coooH]Hl.

OR
Draw a sketch for longitudinal view of a singly reinforced simply supported
beam along with shear reinforcement.
el 25514 i dlvuel Auizs oflH Wiz dizwzydldd evig <L QR ASsizH2
412 Al 259 2l
Design RCC short square column to resist a factored axial load of 2000 kN.
Use M-25 grade concrete and Fe-415 grade steel.
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2000 (5.4 AL 282 5523 QUL HI2 251 A1RY 51aH RIS 521 M-25 si5l2 214
Fe-415 22l4 duzl.

OR
Design a singly R.C beam of rectangular section with d=2b to resist a factored
moment of 110 kN.m by any method. Use M-20 grade concrete and Fe-415
grade steel.
2lorefl vzl oflu <l 515 el Has 4l A1 5205 oruL d=2b i 5528 HIH2
=110 5Ll £9. M-20  515l2 244 Fe-415 22l4 .
Draw at least two views showing reinforcement details for a three span one
way continuous slab.
2UEIL HL 2AUEIL 6 VALY HIZ AL 2ULA AL Al 9 52| 4244 Q04 <AL 252, 2R,

OR
Draw longitudinal and cross sectional view of simply supported T-beam.
lrudl uuize 2l ofl Hiz dizpzilad sid 2418 92 2alddl 252 iR,

Write design steps for simply supported one way slab.
A 9 Alrudl Aui2s 2aot <L Eloaidd 224 quil.

OR
Give difference between singly and doubly reinforced beams.
lorell 244 soell 55128 ollH 422l ds1Ad iYL
Describe critical sections for one way shear and two way shear for column
footing.
S1AH, 52100 HIZ A A (2212 2t 2 9 (942 Wizl 512154 Asue Apdl.

OR
Calculate load and bending moment for a continuous one way slab having
three equal span of 3m each. L.L =5 kN/m?, F.F = 1 kN/m?, Take M-20 and
Fe-415.
3 4122 Al 2L UL 2uULA AL A 9 52]PAA 2A0L HIZ Al 2 61E[aL HIHZ oLl
A1 dls=u sl /412, saiz sl-dla=1 5l /412 d2 M-20 244 Fe-415 al.
Design a simply supported slab for a room size 3.2m x 6.8m supported on
230mm wide wall. Take L.L=3 kN/m? and F.F= 1 kN/m2.Check only for
crack and deflection.
3,28l x 5.4l A1 AL 34 HI2 AlFudl quizs 2aot | &t 52l glad €l
ysions 230 HlHl dl. alde dle=3 sl /412, saiz sl-dla=a sl /412,25 55 55
2 {l5a9 HIZ oY 521

Design a circular column to resist a factored load of 1600 kN. Use helical
reinforcement. Take M-20 and Fe-415.

1500 5l A1 5523 Al HIZ AOUSIR 5144 B 15 52, sellsa ADs1AH2 Azl M-
20 244 Fe-4154l.

Determine size of footing, net upward pressure and bending moment at
critical section for a square footing for an isolated column 500 mm x 500
mm size carrying an axial load of 1500 kN. Safe bearing capacity of soil is
200 kN/m? Use M-20 and Fe-415.

U0 oHIHl X UoOHIHL Al HUSTUIA2S 5191 UR LU0 0 Sl AL 26|24 *IR QISL . Al
2124 g2loL Wiz g2loel U2, 42 piu A48 U, vt §l2ls@ Asu Wi oldloL HiHz
91 HIZL <Al AAIHA 31201 8HdL 200 $Ly/H|2 89, M-20 w1 Fe-415 dl.

Draw neat sketch showing sectional and plan view for an isolated sloped
footing for a square column.
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L1RY SIAH HIZ DUHALEAZS 2AILs g2[0ledl A5UAG 2VIA el Wl 2UUA AL 252

Give design steps for two way slab with corners held down.
5112 G&8 $1Bl AL 2 A 2A0 <AL SRS 220 vl
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