ALPHA COLLEGE OF ENGINEERING &TECHNOLOGY
DEPARTMENT OF CIVIL ENGINEERING

FAQ:1
Design of Reinforced Concrete Structure (3360601)
DIPLOMA - 6™ SEM CLASS: CIVIL

LIMIT STATE METHOD AND LIMIT STATE OF COLLAPSE: FLEXURE

Q.1Answer followings.

Define characteristic load.

Define design strength.

Define design load.

Partial safety factor for steel.

Partial safety factor for concrete.

Mention different limit state of collapse.

Explain Limit state of serviceability.

Define characteristic strength of steel & concrete.
Define balanced section of beam.

10 Explain effective span of simply supported beam & slab.
11 Define & explain development length.

12 List various assumptions of limit state of collapse for flexure.
13.Explain flexural strength of concrete.

14 Give importance of steel as reinforcement in concrete.
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Limi¢ State M
71 delle ¥z (Limit State) (el 35.1,%

(June-08, May-09, Dec.-11, May-13, Nov-13 .4;(,.56]
“The acceptable limit for safty and serviceability requirements before 3

3 failure Octy

is called limit state. & | .
(53R Artl @asLL ERBIALA QAL 4L % USRI AN (Safe) 73 ,

o wal Wl Aal (service) @37l HRAGR AdY 2t dlfle 22 53 )

Q Principal Limit State(ﬁh%l dlslle Q@Z) : (Dec-07, June-08, Dec-11, Nov-13, May-Jg

% Limit State
I

I
Limit State of Collapse Limit State of Serviceability
- Flexure (bending) - Deflection
- Compression (axial loads) - Cracking
- Shear - Vibration
- Torsion

L1 dlle %

2 »1% 51Qw (Limit State of Collapse) :  (Cl 35.2, Pg-67, 1849
*“The resistance to bending, shear, torsion and axial loads at every section shall not
be less than the appropriate value at that section produced by the most unfavouratk

combination of loads on the structure using the appropriate partial safety fact™

Qllz 22 2ils AAW - sAsnrl wReuil (Assumptions made in theory of limit
state of collapse in flexure) :

12

(C138.1, Pg% 154
(a) Plane sections normal to the axis remain plane after bending.

. s 033
(b) The maximum strain in concrete at the outermost compression fibre is taken® s

in bending,
- i : 'n
(c) The relationship between the compressive stress distribution in concrete and hes™

In concrete may be assumed to be rectangle, t idal, parabola or an¥ other shF
Peiinbm b
(d) :}h,;"h ms_“lts in prediction of strength in substantial montwit e e :
tensile strength of concrete is ignored.

(©) The stresses j ; incur®
% 8¢s 1n the reinforcement are deri ved from representative SIres> strail
T the type of sieel used
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() The maximum strain in the tension rej
einforcement in the sect; '
section
be less than : )

ailure shall not

fy
=——=4'0.002
11068

.13 qlz 22 g ar&ﬁlﬂl“ucﬂa (Limit State of Serviceability) (June-12)

(CL42, Pg-75, 1S-456)

q?&-t:e.*tl DAL eAMUIA AUl Geunt adi “deflection” A “cracking” -l
o ulentl 8aL AsH, "

Deflection : ' (C1.23.2.1, Pg-37, 1S-456)

S1OURL SEASMRA W3R HI2 L/d ratio 1A suldd Budl 52di @i 4R dl deflection
adl vulewl 2w 8. “

(a) Basic values of span to effective depth ratios for span upto 10 m :
Cantilever =7
Simply Supported = 20
Continuous = 26
(b) For span above 10 m, the values in (a) may be multiplied by 10/span in metres,
except for cantilever in -which case deflection calculations should be made.
- (c) Depending on the area & the stress of steel for tension reinforcement, the values
in (a) or (b) shall be modified by multiplying with the modification factor obtained

as per Fig. (4) of 1S-456.
(C1.26.3.3, Pg-46, 1S-456)

Cracking : ; .
y 3 35giaive Aot 02 el Bl 52l 4

ASyel sA s AR 1

A el cracking all xuleril 28 ©- g 2
(a) Beam 12 : (IS-456 *Ul Pg-46 Uk el Table-15 $cll Spacing QuIR «t 8ld AL.)
eam Hl2 : (IS- ;

; ; (C1.26.3.3, Pg-46, 1S-456)

S : = = - . \ .

| niat') H;t L (1) 3d wiadL (2) 300 mm = L Bdmidll % ug S A
ain eel : -'

Walloy aug L ASA. o (2) 450 mm 1L & Bl & i Sl A=

Distribution Steel : (1) 5d
52l W(loL aud A
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3 33s2Redls A (Characteristic Strength) (C136.1, Pg-67, 1S-456)
(June-09, Dec-09, Dec-11, June-12)
«Characteristic strength means that value of the strength of the material below which
not more than 5 percent of the test results are expected to fall.”
(3352dladls - ed wadluarl Rud d 4 % el 53l 5% Al QHR 2
yfleudl vle L S
Wik U8 M25 grade o 1412 oitiag ©. dl > $ifle-il 100 cube 28 [ttt
curing 6U1& 238131 £l disid 25 N/mm?* A4l St 52cl a2 uiadl RS 5 Cube
3l dlsid 25 N/mm? 53l >l 20 ol Ad.
@ 4: (1) Characteristic strength uetel-l aralds disid ealld 9.
(2) Concrete +il grade Qia % Concrete il Characteristic Strength galld ©.
(3) Steel Y2 42l Steel -l grade 3l Characteristic Strength galld 6.
13 3352R28s @8 (Characteristic Load) (CL. 36.2, Pg-67, 15-456)
(Dec-07, June-09, Dec-09, Dec-11, May-15)
«Characteristic load means that value of load which has a 95 percent probability
of not being exeeded during the life of the structure.”
(3352d12dls dls N2A dlsg »d YL s & psurll sl e Al Al
Adl 95% eua-tt 8.)
1.4 [RomS+ -4 (Design Strength) : (CL363.1, Pg-68, 1-456) (June-10, May-15)
Limit state <L 6i~L %38, aeidl (Safety) 2imt AL (Serviceability) 4 Acdina
wi> uetell aralas disid (Characteristic Strength) 21 el Aadl disid (Design
Strength) 2151 sl 21A 8. #UH Design Strength Auaat 22 uetelHl characteristic

Strength A daidl i A Hidlaul 2 9.

_ Characteristic Strength
ion Strength= — _
s ; Partial safety factor

g i
d Ym :
QA : Sidle e partial safety factor 15w ¥ e 115 9. S
15 RS- dls (Design Load) S \(C}.—36.3'~.2, P-i ,q .
Limit state L el 3Rl yadl (Safety) 2 Al (Sm;wccabl t?() e

teristic Load) 5%l s aad

W2 AR UR Aldldl qad@s ™R (Charac
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1.7

(Design Load) Qa1 ARAHL 214 8. 2UH Design Load Haiadl 41> Characteristic Load
3 aandl 20 ad @ 24 9.

Design Load = Characteristic Load * Partial safety factor
G Ak | |

aamdl 2is (Partial Safety Factor) : (Dec-07, June-08, June-10, Dec-11 May-15)
Partial safety factor for material strength : _
widua-dl ardlas disid (Characteristic Strength) L At SRAMR qaldl w6
(1) 2y el (Improper Mixing)
(2) ¥YRg slett (Inadequate compaction)
(3) 21y2g s4UR2 (Inadequate curing)
(4) GllasHMl ¢d (Faulty construction)
(5) RAuanl 34{94,[-&\{ (Impurities in material)
(6) VRIGL sUHL (Bad weather)
(7) g vt (Corrosion of reinforcement)
(8) 0L YR ¥R 3 205 @il (Dust or Oil on reinforcement)

-

s ol stReiz #AAuadl disid el 1A B, Al qduardl dusid ue
partial Safety Factor «il Gu¥l2l Rai 2d 8.
QY : sisle 32 partial safety 1.5 i+ steel 3R 1.15 9.
Partial safety factor for loads : (May-14)
3L sRRIAR Load w12 yQl Partial Safety Factor A GUARL S 2Ud B
(1) el wiidl oLatddl (Wrong calculation of load)
(2) Al seelldat (Load combination)
(3) ALl $8R (Modification in load)
(4) ¥Ha: wardAls (Possible overloading)
(5) s AL (Repeated loading)
Load 12 1S-456 il Pg-68 ~it Table-18 i 24 Partial Safety Factor il
GualoLay 8.
sl A3 (Grades of Concrete) :
- 14l2-l A3 28 [RaiUl curing period
61, M20 grade conerete

: (Table-2, Pg-16, 1S-456)
wd 51412+l characteristic strength £{d ©.

228 v Siglel 28 RBar-il curing oue Hadl 2
20 N/mm? ¥ -l Sl d4R el

1S-456-2000 i SL4lz- M10 ol M80 ¥l g 15 el Gedu sl 2l ©.
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1.8 el A3 (Grades of Steel) : e

e a3 ¥lasdl Yield Strength (Characteristic Strength) euld 8. RCc y
e oRL el Rld AU 0.
(1) Mild Steel (Fe250)

(2) Tor steel x1aal HYSD (High Yield Strength Deformed) Bar (Fedl)5)
L (3) TMT (Thermo Mechanically Treated) Bars.

10 Siflzwi e 36512 adly ludl (Importance of steel as reinforcement

in concrete) : (June-08, Dec-10, June-12, Dec-1))

C Sile Traurtni vt ol B, ¥l 2ude e WoL ¥ Glafl glatel et e
AL M2 R.C.C. Hi 42 wd e aw 8.

Sl 213 ol 2le compression Adl 2 WL AUAL B

23¥\a 12 Si4l2-tl Temperature co-efficient (G¥lctir WIULS) AOLALIL ARVLS HLe
Temperature stress 2L 531 AsLA 0.

5412 A2 aul olle A5 D w1 e WA HRAGR UsS A 8. Fll a4 sisle
a5 Aora vduadl 3 ad 8.

- ¥dd Modulus of Elasticity Yo Gy 9.

-t - - - o~
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