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plaih’cement Concrete (Pcc)

—y cement—+ sand - agsregate +uwaer* -
— High compressive strength § Jow +ensite ‘Strength . S'HETE
—5 fjrect tensite Strergth of Concrete 1S qhout 40:/. of Compressive
5 Flexural tensiie Sirength 1S about 15+ of Compressive strength.
75 Moduwus OF elesticiy. of concrete = SFooATck (Fs456! 1933)

' - — G000 A fore (S 956 ¢ 2000)

Hhu*e fer= Choracteristc compressive strength of r:m-lcreit
*Unﬂ weight- oF Pcc = 24 KH{m"ﬂ
" Uses of Concrete. Mg-—

— Pcc Work
M ¢ ﬂb.*aw: — RCC Work (TS456 ¢ 2000)
Map & dbove — P5sc Werk

Reinforced cemem concrete (Rcc) « - - !
—> Concrete (Pcc) -+ Rebar (steel) !
— Hish.CarnptESS'WE $ densie strength.
—> Moduus oF elasticity of sieel = X105 Njrmm?2
— Unit Weight of Rce = 25 KN|m3
~7 (atade tﬂ‘- Concrete used in Ree == Moo -
= Unifiideight of steet = D2 (kgim)

 Whetre, D= Dia™of barinmm

: i+ Girade ofiConcrete, - —
Concrete  Jrade, Mis

c : -

hatacterisHe Compressivel 1, 45 20 '2!;‘.'
Rt (cimpech).  |1wate |d:a14  [2:1623 | 1:32%
| Water cement rata (B0 [n.r—0.65 [0 55-0+6 L0-5-0+55[0F5— 03 |
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1. Mid steek (Fe 250)

2. ligh gield Sitength deformed (HY s ) o
—¥ TTOR Steel (Fe 415)
—> TMT steel(Fe 500, Fe §50) o

Rcc: e Composite material of Steel ¢ Concrete acts as- as
Q Structural Fmember 4 Cun,resasﬂ-%nme as wel as
cumFl-es sive ‘SHressesVery wells - —

- P . v .. . S

1 “"Working sttess HE-I-HGd Lirmi+ State HMethod
"Vstress straln behavior is lireat, = honh— Adined—

— AlSo, Known as €lastic design. filse, known as plastic design.
— 'Stress based method.- ; ﬂ._:_s-k'l-ain based method: %

— Materials folivws hooke's daw.” B 'Not follws HgoKe's Jow. |
¥ Sitess is not aliswed 40 CHSS b Strees 1S allowed +o0 Cross
yietd Kt whyierd Hmis .

> Safety factoris Considered. fi-‘;?urﬁul' sefety factor 1s considetel
—» Doesn't Consider; shrinkage, . [ Considers He behovior of
creep ¥ long ferm effects. : K Structure beyond yielding. point.
—7 Traditional APproach. \ E—l-‘;-Mure Scientific approach:

|

il

L1

Types of Rmh{-'nrcErnen-l- sections
(@ Balance section v - 1
— ‘Area of Concretei(fie)' = Areq 0l Steel (Agg)" "
—> “The crushing of concrete ¢ Yielding OF steet gecurs sqmumm!
~> “The perm;sstble stressn Concrete § steel teach ot sunB{-ﬂﬂE-
— X=¥%X¢ , Where X & X¢ dre actualg’ Ch'l'lf.‘al depth of neutral wxis ol nis”

~ The Failure Of such beam IS Calied ibalanced Faitre’
5 % 15 0150 KNown as CHcdl 8 economical’ Seck-ion

re
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@ under re:m{'nrfe-d SEC{-tnh
"— —The amount of steel provided Is lessithen bolance s
5 firea of Concrete (AS) > frea of steet(As).

— “TRe {ielding/of steel occurs Earlietthen crushing of Concrete.
— “The Permissiblesiress i, Steslireaches earlier then concrete
— X< Xc, ‘ctual depih of NR mves in upward direction..

-~,r'1ﬁe -Fuuure oF such beam 1s cailed ‘Auctie-Faiture:
— =t s also Khown as Primary +en =ton Tanure or +ension farure:

ection.

@ over teinforced section
- “"The fmourt of steel provided is.greaterthen bolnce: section

—>Mrea of Concrete (Rc)~= Area oF-steel(AsE)
- "The Ct—ushlnﬂ. oF concrete occurs] eavlier {hen 3|Eld|rrq. of stee]

perrmissible siress \h Concrete rzad-:u:s’ih’ﬁm--l-hen‘ﬂ

->1he e

—» X2 X, ‘Actuol deph of NRimoves in downuord “direcHon.
~>The Faiture of such beam is colled Bri+Ae-Paimre .

! ‘.--} T¥ 15 0[50 Kngwn OS ;Flhrnuru. Cnrﬂprc.ssmn -lel.n-ﬂ or cumpresmn
. ~ faire.

: ' I P - ' | e — —— — i N,
&9 —1o—©-© — 569

R i - a 4t T i ;

30 fis @ fi3®

i -, o gl I L . ;
Types of . Reinforced section lBen"ﬂ

5'"213. Reinforced section o S e
= Vf the section is Xongitudinany Yreinforced along

Mnmmuhu is Known Gs Singly teinforced Secton.
—>&h such section, the ulimate bending moment &
hnsmh Carried by Feinforcerment, Whie Compression

IE ravciad b 3o manrbodes .

wf
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@ Doubly Eun{’urced sechun

IPthe section is .lungu’rudlnnu&. rei_n-[-'_&‘c:‘ed hlm&. =
fencion —zone ag weil as Ccompression |one " Ree o
is known as doubly teinforced section- T p - Sl
—> —rﬁe"dmug, reinforced'Sectlon is provided” |0 00

4o increase 'the rmoment C.upucwrg. of' section’ uﬁhm Limited
dlrﬁenswq

Cancliﬁun for DRS

—> if dimension of section (width € depth) 1S ﬁr"li{-ﬁ!,ﬂﬂﬁﬁc{-ﬁfl '
—s 1§ moment Capacity of section is less then moment due 4o
exjernal Lloads.

Mcapacity = Myoading. W
—> If the section is ‘Subjected +o heavy Avading, eccentric Leoding:
impact loading; dyndmic Aoading, reversal loading. " - -

' ' ‘n

Shear ¢ Bond ot RC Sections :
Shear strengih’ ~The Concrete hos 10w resistance 4o Sheat
—> Shear strength of Concrete between 4ensiie ¢ (ompressive Steny
—> “That ts Way il Sheor faitlures are due +o achual +ension-

Bind SHengd{ The tesistance of slipping. of stee| bar PIIII:J

in concrete; When i+ Is subjected 40 q force s calied bond ﬂ';E.#
—> THI0cCursidue +0 friction bet" Stect bar ¢ concrete , adhesion
betuween sieel bar g Su!'ruunding. Coricrete irﬁerlnch'ing of lujr;_-__-

Ls ~Xs 456! 200%

(1) BONd strength of deformed bor is 607 more then ploin bar.

() For bars in compression, the Value of bond Stre=s for barsin
fension shan be increased by 25 ).

—

—

- . R
v ! ! .
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+ Shear faiture, 0f Recc Beam
“@ iagonal dension Taiure

' ‘ o LCrack
—» fCcurs| neor+o support Whete shear foce !
is \ery Adrge compare 40 bending momert
— “TheWangle; made by e Faiure is 452 40 horizontal.

@ iogonal compressign failure -, Crack

\

— occurs{ between suppart <4 center;

~> Whear Shear force @ bending. moment are ) 45-90
€qual impor+ance. (Comkined effect)

—> —The «angie made by Hhe falure is +5—30°%+o herizontal-
(3) Flexural +ension Faiure , Crack
—yoccurs o+ Center (mid—spm).Where BM. <
is Very large Compare+to sheor force . g9°
—> The ‘angle made by the failure 1S 98%4o harizantals

—Types of shear reinforcement
Shear teinforcement Provided in beam fo resist diaggonal +ension ¢
prevent dmaonul fension faiure .
~> Some minirmum amount of Sheor reinforcement 1S Provided +o rgsu-i
shrinkege Siress4 provide ll'l.lﬂﬂlllﬂ, 40 beam.
—¥ T+ prevides by folltwing Ypes

@ Vertical Stirups —> mare effectve 4+ hormany used.
@ Intlined Stirups

@ Longitudingl bars beht—Up along Wik stirrups.

an

~—> Horizonta componiert of sheor force |s tesisted by main bnahjdfnu-
bars of beam 4 Vertical Companentof SE is hesisied by \Rrhical Stimlps
—» Cormmmon +ype of Shear reinforcement is 4wo—legged shrtups, Compare
'h Closed & open Loop, with \Fs end anchored properiy around ln-naa{-uimul bat
~> Vertical stirrups placed perpendicuiar 4o the member axis.

S
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= Hﬂﬁmum Shear $itess in rectarmgiior beam -.:_.'L'E xﬂ“,
=» Macimum Shesr stress in Clrculer beqm = 1:33X fverage ﬁ

'l:".‘gl
[ P B——

o Design of Shedt Relnlarceorment
D No shea reinPorcerment ' C '

—> T facyered SheaTorce |V) < 0'5 X Shear Capacity. of Eﬁ‘t‘ﬁﬁ
—F Members of mine- sttugiurnl importance such ag Linters,
@ Minimum shear reinfacement: ' s
- tf Horinal shear Stress(Ty)< design shear stength of Contreiefs
@ shear reinfdrcement b b —
— I} Ty> ., Sheor keinforcerment is designed inthe form el
O vertical Stirrups ™ @ Triclined stirrups o
© combined Vertical ¢ inclimed stirups - o
@ Redesign of section . o

— If Ty = T, max, redesign the sectiors
Where

‘Ltv = EEJ_ %* Maximum Sheor- 5".I*E‘$5*l[_“ﬁlmx]=ﬂ-35ﬂ;:q
L5 Desigh Sheer strength of Concrete deperds upon .
@ Grade of Concrere © 7. of longitudinal tensiie veinforcement.
lf._. Maxirmum Shear Stress depends upon & (4adc of Concrete-
'-f'ﬁqg:mﬁm SPacing. of Sheor teinforcerment:

—> 0-35d OF 306™m Lihichever |s de=s {or Vertical Shvrups.

> d o 30 Lihicheveris lecs for inclined Stirrups: ab45%

Where: d = efective depth. j

——

—

Shear—sH-ess—Diggram— - .

@ shear Porce diagram of @ homogtneous beam is Fectangular
© @ Shear siress o " I T s pumhnﬂn:.hwﬁ"ﬂ“'

~
maaru— aF hevikd axis )
_—---

Shear- siress diagram relnferced Concrete bear \s, -
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= e SlPES — o i
ghem- SIFess TLN X breadih oF bewey I——[— I—_—r —

tﬁ:'::: shear Sivess’ in a_rectanguior NOTe BOEF

W 15 1:8 Airaes Mot of averge Shear S—Ht::nsﬂi 20

ey l'Inerrt W Length {Lrn

T x4 15 the mirimum 1ength of ba- Lihich frust be embedeq |
Concioie beyend any scclion or overiop so thet ho Slippage fay,
Tice « 3t is denoted by Ly+ —> Epends on grade of Concrete.

—

Ld =_‘E1 s {Thsion) La = 965 {rummn]
+Tig 5Thwd

Whae! = wDiemcier of bar
€ = Stressin bar-

Tid = Design bend siress

F[:I'IIE of concrete Mg | Mg | M3 | Mag I[ Mda
Design bind Stress(Tpa)| 22 | 114 | 15| 13 | 19 [ N[mmd
T_ mcsign bond Siress Value for phin bar s in fension’

—> Design bord Stress for ploin kar in Compression, increased by 15
-3 N n n Tor deformed bar Shoutd be increased by 5

-

Tyres of steel
@ Ploin bor — ild steel — 'FH-= 250 Njrmm?
@‘mﬁhmtd bat -%'I-Il',ﬂ- yigid Strength deformed bar(Hysp Stec)
> “ToR Steet, fy =15 N[mwm? '
Ly THMT steel, fy = Gao Hirwn?  ( Thermo mechanically Heatd)

—Thy

Ft finchorages Lengih (Lp)
e extra length of bor4hak showd be provided

o end 4o provide Sufficient devewprnent lugth LY

15 Wnpwr as anchoroges ltll;tllp

Type's of berd 45° | 9o | 435" | 180

finchorages dength| 49 | 8¢ | 129 | 16 —

Noje @ stendord bend = 90° bend

S tandard huu‘l-r = 16v"bend 154 il
e ‘ﬂ}-:m"‘ of Hmdri Imr !l‘:q-ﬁ

o I SRSp— R il Ve mlE a all
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Tases I'-['__E+;'trﬂ{ e il

—_—

[Frypes oF benar | 90 [ 1357 187 iFor, seismic Forceg
: , I es
| nncherages tengtn| 8P| 65 (4R | -~ 135° bend

= Splicing. !Lﬂflmnﬂ
Tf ihe 'I'Eﬂlruu-ed lengih of 5+eel bar 1S Jreater then m.iu.:m,_.

length of stecl bar, then 4he bar need 40 be spliced 4o 9ot fyy
dength. Splicing Length o
@ compression membei ¢ Ly o 24 ¢, Whichever is greater,
® Flexural m’ernhqn‘l:- .. Ly or- :m,ﬂ'. Lihighever is Yreater,
@ Direct Tensien ¢ 2L, oF 3¢, Whichever is greater
@ st. length of Lap in hoe * 15 @ or zoomm, Whichever Is greater
Noie: if dia™ of bar = 36 mm, ho Splicing
—%> “In ‘his cese either div™ oF bar decrensed or Welded.
- if dia™ are unequal; Laop length bosed on minimur dig™ of bor,

—

7= Bundlng. of bors

‘Burdling- of bars : “Development Lengh
(D o bors are in Contact Tncreased by 104
@ Tree v " fe I w20
(D four ormsre w v v " Y
v -
Anaysis of Singty. Reinforced Beam
N = Sebe =
o = €T —'—_‘7. -
- —— i — =— “: = -
i e -
e
_ e — e
— % _—
fig; Rcc Beam Fiy; siress slagramy,.n,; -

']
' J
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-‘f:m:hr ! L - :
Where: X = critlenl drp-l’h u-E NN

o d = cifective depth of bearn
1!'3'-}:!5*- = Firca of Stect ndcnsion:

e —

L
fche = pPermmissible Compressive bending: #ress Ih Concrete

€ct = Permissibiedensiie siress in shoetl:
M = modulor Fatio = 280

AT~
@ Balanced section *olx =x%c
By Similarfringle *  Scbe Sst_ or,_ 6tbc = Sst :
Xc -—dig Xc m(d-Xc)
s MBthe o Xc > i #<de, under—reinforced SE“*“"'
= = d—xc - if H-:-H;. over—teinforced sechon.
T54-56— 2000 .
Perrni'sﬁ;hl.a stress im Concrete H.'mn"
trade oF ConCrele.|"Ocpc| Bond Stess [ modulor rakio [DEsign bend Stess
) Njmm? | Cpgt (M) | M in limit Stete mithod
Moo 3 P 3111 T
Mys 5 0:6 18.6% -
Mao 3 08 13.73 1.2
Masg 8.5 0:9 10:38 14
M1 10 10 .33 145
Mag 11-5 1.1 &:12 13
M40 13 4.2 3.18 B
Mg 14.5 =443 6 44 1.9
Meo 6 | 1w 5483
Permlccible Sirece in Reinforcament
su| Type of reinf| Charocieristic Shrength (Fy) |Permissible stress(St)
L[ Mild cteel b | 250 Njmim? 140 Njmm™ (d < 20mm)
((-rade x) SR U othctwise 130 Njmm ™
L|HSIReq1s | 415 N[mm? 230 Nimm 2
1L lHuen Co pas el —-— Y=Y —
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C section in Bendfn;j;
_Em'nfar::mnr:n{- o

__Plin cement concrete beam fai by developing Cracks on
tehsion side even under smay Load.

this ic because Peyinqg
¥ensiie strength about 454.(10—251) of fre Compressiye

Shengih. 4o prevent 4his Tahare I+ is'required 4o Place stee;

brs on tension side - Steel bars toke Care of 4ensile sirec.,

—,

—

- Diameter of bar for different element 7l

——

@ st B~ 16mm(gmm)

@ Beerm 1D=25mm Clear Spacing between bor
[© Coturner 2738 @ mintrurn hotizomtal spacing
@T;ﬂr{huﬁm S=17mm

@ M“;'muf" dismeter of bar gy (Wkichever jc gregier)
® Maoximus size of adqregate + Gramy B5R
@ Minimum Vertical Spacing ' !

@ Max™ die"of bor ® L x Moy giee of agregate © 15mm

]

CoVer gibek 2 Cover o

L ] . :
CoverblocK 1s a rectanguior piece of mortar used for mainkai-
hiﬂg. required Cover: 4le "Torar fi- Concrete blgok Should be

1:1 46 L:7 40 resict dhe Compressive Porce’ exerted by steel
s well ag dive oad during. 4he pPlacing of <teel.

—> Center 40 Center 'SPHEIHEJ 0F Cover hlgew = osISmM- ]

-y PUrpose oF cover block = provide Cover 4o yeinforcement.
iCover is a distance betweer ouer foce of stoar $the

hearest extrerme flper !EFFEﬂIw-cu'.ref IS 6 dist-ance hetweon
centroid oF Steel ¥'nearest exdrerme fiper-

—
—

I
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3| Colurmn (200X 200) 15 mm

4| Column | >-200X 200) 40 rmm

5| Distribution 2 or 28 ™™, Whichever is greater™
;| End of reink, 2f or 15, \Whichever 1s greatets
3| Footing =5 mm

g| Sea Gogrm plus abeVeE cover—

purpese OF cover
bet" gtent § Concrete —v profect steel Prom Corrosion.

—» Gimod grip
— Protect Steel from acid, Saty €tc.

g Maximum size of Coarse Rggregete
—ai_il'.-i@: _1-1_-__1__‘“' af minimum ihiewress oF member-
-y Eﬁ'i"—rﬂnsi work, 20m™ ajiregate is Suitable.(Beam, Column)
lorger size ™ay. be permitted . (Foundetion used)

~y 49rmm $
— Ffor +hin section, 10mm™ norinal moximurs Size. (Slab, roof)

E
gor gending Schedule
colT gar bending schedute is a descriptve List f:nn+m'm'na, detaits
tegording the €xact Shope, size,dimension$ diometer of each ¢
every bor +ogether— with the weight € humber— of ba— tequired

for specific Works

_ Assumptions of RC Section in Bending B
® G+ any. ¢|s the plain seéHon, Fermin plain before § at+er bending:
_@ Modulus of elesticity of steel ¢ Concreteis constant, =

-
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@ M 4he +|.'.hi".'.: EH-E“:: are +|L'I.hlr1 uP l:u.ilie l'ﬂ'iﬂFﬁl"EEMtrH-

Olene 4 none by the Concrele. ) e
@ Ol 4he Compressive Stress are 4aken up by the concrele uh_'é-
¢ hen by 4he reinforcarment. . =

® The bind between concrete <& Sieel (s sufliciert 4o rp_-gﬂ_
+ersile o compressive Sirecses.

—

Deep beqm — effective span 'J‘\ <2 & 2°5 for B
oVeraw Span  \D) T |
S50  Continuous beam.

—> Deep beams are designed based on hEhdil'I&- marmgnd,

Equivalent F“’E'q of steel Compression
= "sAgec —Asge

1

nﬁ'—'l""‘s-l'j
= _RAsc (1:5m - 1)

* RE;nFnrr(ar::-.ni- in Beam (esign con Sideration)
@ — ™Maximum™ension reinforcemeant 0F beam =4 Q+04bD
— Mimimum u w10 <4003 oF Cross
sectional area oF pPloin bar, ]
—» ™Mimimur~ fension 'I'-El-r\{‘q-r;gmf.-_n{- ofF beam £ 0.2 of E_Eﬂ_-'
sectional areo of HySm bar:

e

@ — mﬂmﬁumﬂcumpt-e'smur\ t-an-F‘grg;gmmﬂ. o{! beom —_F.-u*u-l.b':l!
@__? yinimur area 0f fension "En‘\?ﬂmerﬂ-{ fig =0 S*EE!___.
& - side face reinforcement ig Provided |f depth of JE_H'_..--
peam €xceed F50mme
= Total: warea of Side Face reinforcedment shau be Efﬂﬂi'i‘f_"i
IR L of Web aréa & equally disitibuted on both facer

T— spacing 5.5 300™™ N\ (ihicheyer s lesser

ae ltemby dlireneea

CamScanner



Note Book

Date:20 [ |/

@ Tn cese !Fmilnvﬁ-bqﬂmj stols, the minim relnforcermert 1=
—-'-_-_.__-___ =
Pm‘,dp& top foce of bhearm .

0

e

Maximum ncliection in Bearn
@ -T» Corrol 1the defiectiondlie Spadn 4o effective depth ratios far
“spans pio 10m Should be as HHiw . (c<s code : 2000)

canklcver Simply. supported cortinuou s

3 20 L 26

@ for spans above 20m Values in m may be mulkplied by 19/sponin
‘meter, except for Carfiever-1in Winch case deflection CalculoHons

sheuld be rade.

@ e defiection of beams con be decreased by increasing 4hedepth of
beor

Flange Beams
— =In Rce Construction, SObS £ beam= are cast mohelHmcomy .1

such Construction, 0 Portion of the Skab act as fionge of beorm.

— fionge berms are of 4we 44pes ! T-beam § L-beam
¥ Flange .

——  -stb
T
Unvertgd
_ a! ‘ It
] ERE [ 3
1-besrn
=~ Tniermediale beams ! T-beams —> Eid beams ¢ L—beams
o bt >l
T Taalh 2, o - =
Teerims used tn -Fl.nhgt.. bearmsg i ! jld:
W Flange(bg) d s
@ ';' L of effective ﬁrf--un,l:llfl T- Lieam 2 duw
Hﬂﬂﬂtt betfween Cerder of ks of w "y
Adjocent Learn, m b L_.
© t‘:UFth plus 12 the -lhu:lcﬂe:r.-sror Pange - k—
Flhexmdd el .o limees 1L = Y =lfar TOMORA.



f"ﬁ‘ﬁdl‘f?. . ) : WSS
@ “wickness of flonge (Dg) TT)

— Thicknesas of flonge is equal 4o thickness or depth of slab,
@ Breadth of Web (b o
@ 2:5 Himes Ahe sum of diometer of bars —
® "t Size A5 om _ ' B
© LM of d but tot lessdhen 2E 9 morethen Z g, =
& Depit of vib loveran) o -
@ For Xight laad -—*r__.t_,g-_‘-mﬁ{: jhe span s =
B for medium Load — w g ol theé spam s o

o 174015
© for heavy g — .'1*-__‘-!{-" fhe spar

Othet Beorm [Elerments

® Hidden beam| Conceal beary A bearm Which 15 ‘Concented in
Slab« “The mox™ thickness Shod be thickness of depth of Slab.
@ Coupling beary T+ is 0 4ype of bearn Which Connects +wo Shes

Hatis oF ony Other Elemerds of 0 Structure that ore used fv
hﬂfh&inndina. loieral sads in Combines,

@ spacer bo- Lihen more 4hen fwo fayers of bar are required

then these dayers of bar are separated ty Placing. a plece of ba-
along the Breadth oF bearn, Which s known as Spacer bar

—> Spacer har is pPerpendicular +o

=P main bar of mermber
@ Horger bakr Tn €ase of singly heinforcod beom , at leost:

two bors having digmeter12mm is provided in Compression

-zomne 40 Support +he’ %ﬂtﬂ'r l"ETnFur::emEh-l-,uhich?s known as
hanger bar,

Aiby ¥

utl -

s

——
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Axiany Loaded RC Colurnn
—> RoC Colurn is Compression member. — Example ¢ Colurmm Sk, Shnck:

Tgpv:-: of Colurmns

(@ Based on slenderness Falio o pedesivay — leff _
f@shu-ﬂcmmg-_-a'-a{ :’;Lﬂ = 12 b
- --y- 10< J_:ﬂ: - dp — trush'mg. Faoitwre occurs,
fmin -
@W Colume — delp = 12 —> leff ~ 40
y t Yrin

—> Buckling Tanure occwrs,

© TIntermediate Colwnry — leff <39 —> 30< leff < 129
b trin

~> Crushing @ buckting faire occurs

Where: leff = Effective length of Coturrin
b = Lleast {oteral dirmension

* Fmin = 129%4 radius of gyration
NHes Reinforcerment n pedestral = 0-15/ of gross—sectional areq.

@ Based on 4ype of lnading
@ Axiany. toaded Colurmmy —> \lertical Qxial Loads ack on the center of grav
Exempre : interior Column of mumi— oflad [Ty | —

Sforey. building with Symmedical loads From Peor .
Shobs Prom qu sides.

B Cowmn with unjaxioleccentric Loading -
—> WerHical Isad do myt- icginicide panl of appllcetin __———
o I b E.Ll.ﬂd = + "
ﬂ_ﬂe Her of grovidy of'Comn Cross— -4 e |
Eﬁn"' f Ioad Qcts eiher on x or Yy axis of +he ' |

Columin Cross— section.
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,r?}:rmri s alie o rS oAy A Ry e
Example : Colurns Hidly. Connected beom Ffrom one Side

— e

only such as edge Colurns. .

@ Oolermn With biqyinl eccenric luudinar,' r
— Verdical 1oad o -the Colurmn \s hot — g =5 4——4— —_—
‘Coincide with cenler of gravry of Cross— ! o
secHon < ltads qct on either certain i :f_, —
distance along both inx ¢ Y direction.  Poink of application of load,”
Exarpie ;| (orner Colvmns With beams Figidly Connected ot

t-?;h-lv angles at the fop of Colrrminse,

@ Based on 44ypPes of reinforcermernt o
m#-m[mﬁf& “his Yre of Colurmn is Cﬁ;mmnn'ls. Constu eho
trom reinforced Concrete . longituding reinforcerent are
Confined whhin Closely Spaced +ie teinforcerment .

B Spiral Colurmwi TH is alse Constuction From teinforced Concrete -
in 4his 4ype of Colrnn, longitudional bor are Confined Wihin Clasely.
SPaced § Comtinuousiy Wound Spiral Keinforcemernt . Fe -\.s'

© cun-rpnsh-e Colurmny Lhen #e Lengitudinal ta;n%rcernzn’r .~ s y

is in 4he form oF Shuctural Steel section or Pipe With o Without

Iongitudinal bors. 4his 4ype of Calumn have hign Strength ‘With Tary
srmalt Cross—settion» -

 ——

i

—

S

@ Based on Construction Material
@ Reinforced Concrete @ sieel @ fimber— @ brick © brck @ slnne_-

muqed on Shape - .
@ Squore column @ Nexagonal, comerw

@ Rectanguiar column ® T shuped comrrn

@ Circtlar Colurmn ©® L-Shaped Colurmn
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Aman e

codal prwmmn,'memgh spenhmun[mesqn Congideration uF colurmn

@ Minimum dicmeter of longitudingl bar = 1zrmm
@ ™Minimum humber of Longitudingl ba- ¢ provide at lest one bar a4

each Corner—  —» for square ¢ recltanguior = 4.
—> for Circular — g
= for ochogonal =8
@FEH:eiﬂﬂaE of steel
— Primiu of. of reinforcerment = 0.8/, Cross sechional arec
—= Maximurm [, teinforcer~ernt = 4-/. for Pruchical purpese
= 6 ¢/ For-theorl+ical purpese.

@ Clear Cover, Longttu dinol bar -:kl-f""::
—» Lor 200 mim 200 Cplurmn = 75 rmm __.--;""‘"-3
— For Column Sz = 200rr = 4ormm =g
© maxirurn spacing oF lengitudinal bars = 300, I"“"*"":b

loeteral Hes —— L
'I.IE‘ Sign Considération 0F laleral Hes (Hransverse reinforcemient)

@ Diormeter of Loteral Hes (@,) = ﬁj,urges*l- of longitudinal bar g Emen
—> Uhichever 15 Jrecter <+
@ spacing of leteral +ies (pitch) = least loteral dimension of Courn

= 16X @min
= 48X Py

= 3pp™m

1 ]

{rihichever—is—less)—

@"’lux{mum diameter of Hes b 1z2rmem
—> “The purpose of lateraldies is 4o avoid 4he buckling of longitudinal bars.
;':"TrE Ficher4he concrete the more economicol isfhe design of Colurmn

- Core Section of kermal of Column Section
__Cerirauy located portion of Colurmn m which 4he 1ood mMust act Se as as 4o

Produce oniy. Compressive SHe5S but ok preduce +enoue SH-ESS

'|—|—_

is Cahed Core sectHon:
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A seciin
1. Square (Bx0) B
1. Rectangular [ Bx ) Bﬁ ¢ 72
3 . L] L] i m
Crecular— | Dia+ D) /4

p —

——

- Load Cutrying. capaciiy. of Colurmim.

_(_D Load Carrying. Capachy OF Shet COlurmnlP = Socfic-4- 6ecPse
@ Load Corrying. capacity of hetical SHrrups: arourd the longituding
Steel bars win be increased by 54 . I
P= 1-05 X[ 6zcAc “+ 65-Rsc o

Hhere:  6z¢ = pPermissibie stress in concrete in Corpre ssior
He = Areaof Concrete.

—

o 6sc = permissiple sHtess in steel in Cempression-
" fisc = Aren of Steel in Colurmn.
@ Load Carrying. Capacity. of long Coturmn P =CeX(6ccfAc+ Escfisc)

rhbgre; € = Reduction Pacter — 3025 deff = 195- Loy
b 180k,;

Slhah

Slab is fwo dimensigngl o Planer eierment. Which thickness is
Very Srman Qs cormpored 4o He lengih f wid4h.

Tyres of slab
(@ che way sioh ; nl

The Slab Fests ontWo side, eliher bear o Lall in Sides.
- the defiection of Slab is Considered in one direction orily

——

A h -
-5 Tj.;. -2 ' Distribeilon by ~ -
—» one Way siob bending. \n 0ne direction. Longur S8
—>*main by is provided on main b — | _l:.'_I_L
 sherier Side. (Moment tesistance bor) 11 2
. ok
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~> 'Ilﬂﬂbui-lnn hm-s are p’mui:led on hnger side . ['ré:r--pern-lur-ﬂ +
chrinkage resistarice bari

@) Two way. Slab ' ]
“Re Slab Feskon cither bearn o wai in four-sides.

— ~The defiectiori of Shib IS CoHsidered im bethr director.

- _'li =2 S0 NI ’

— H"L::.ll.‘n bar or Feinflorcement: pr-oﬁded on both direction .
— +wo way Slab bending in +wo direction.

r

_ Vertical deFlection Comtrol Criteria
_Span______ — =0 (one Woy. simply Suppir+ed Slab)
overall depth — g4 (v * v 7 Continuous Slab) -
) . =:35 { Twe Way Simply Supporied Siab)
=40 L v Contnueus slab)
= 12 ( Cartilever Slab)
Note* ContileVer SKbis Qllways one Way stab.

-

Design Consideration for Slab [ specification [tedal provisio
i@ Clear covers » =< diormeder of bor ‘or 15mm.
@ minimurm percentage of remforcement
= 0'15 +/- of gross Qrea [for mild Steel used)
= Q+22 '+ ¢F gross ared ( for deforrmed bar)
6 Maximurm spacing of bavs! (2d)
® for main ba— = 3X effective depth of Slib \, Lihitheveris less

o 380mm J
-@ Distribubion bar — ' 5d oF 45yrmm ( Lihichever less)
@:Curtaitment-of bati - " i

~» Cirjailrert of Oliernate bor af Simply.'supported slb of 0 dr'ifl_ﬂrlﬂ
= Shor+=+ Spon o y .. M
F

[

i

CamScanner



Note Book

Dale:20 | |/

rnan IR T S e
6 rminimurm dVeral depth of stabk = 100
® max™ diameter OF main steel bar — 3 th of overan depih,
@ Cover of end of bar = 2@ or 25mm Whichever is qrester:

@ minimum cltar $pacing beiween bar o

—> Neminal moximum size of Coorse qggregate + Smm B

_:-‘r Max™ diarmeter uF_bur, Prox  (Whichever areater) o
15

—
S

_Torsional Reinforcement (Corner reinforcement)

ided ot Simply Supported discontinuous edge. (four edges)
—> length of 4orsional bar = -'1‘5_-05" Shorter spon .

=5 Provided In rmesh Forre »
=% S{uare mesh -5 Ty lager ("p < bottom)

-> Fren of torsional reinforcerment = 0.35 X 3
M™MOXimur- area oF Slab. .

-7 Prov

Flat sup S10b
— mMinimum depth ﬂP Slth = 115 rmirm ;‘511-' P |
-7 d!mﬁlﬂ' rests on Colurmn. - 1o Bearn . f /f
=¥ COlurmn heod | capitar ® Enlorge portion .of [ - 7
Colurmn in Which SIob tesie. e
Coprial
_ - - 6= Columnn
Jrop ponnel 1 Thickened part of Sigp in wnieh G
rest Onh Colurmh. —
- Ribbed Slab — —

A "liﬂ#“’fﬁd Cthrfjt_Ehh Hh‘h E‘U,llu.'ll.". SFQCE'd rih 'Fﬂ“ﬂ“gl-—-
40 SFJEE, hu'f:hs. a IUE‘F'PIE uFPEﬂ?‘ﬂh:E

0 - : From beww, is Caligd
ribbed $l0b. ~ dlighter ¢ Stiffer — Provide oh longer spon
—> goed vib-atien Control C

ﬁm — 1ess . of colurmn required .-

epacity. — high load Cortying
—~ Used oh laboratories ¢ hospitnle mirm .
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:nl?':ngn ﬂr:ps uT ﬂlnh

@ Tesign of onc-liay slab Basic Value
@ check for Fadis of Spans * "J -.:-2 (ore woy. Slab) ‘L
@ veterrmine 4he depth of sl L4 vatlo..
—> By. dcflection Criterin, CortHlever— 3
_-3;;_- = Bisic Vale X EXEXF, | Simpily. Supporied 20
Wheee: B = 125 ' Conbinuous - 26
E<F, Clise o Unity. g : iz

© Find Hhe factered morment My for 1m width of stab. -+
@ etermmine My lim for 1m widih of siob.
© spacing of rain bars must be Calculrted. |5 = ICP

@ Check For shear 1 Design shear{Cy) = Yu F  x2000)
— Kg dtpand on Slab dhickness. - bxd . st
~> Design strengthof Contrete = KsTc

- if Ty = Te, Slab thickness s increased £ redesigned.
Check For deflaction § '_';_ < Gasic Vale x § XEXFE

[® DistribuHon steel -

= Mirirwra 00 15 oL of 4040l Cross~ sectign for mild steel.
- " Bedz e v 0N v deformed boy

[2] Design of 4uwo Wiay. Siah

@ Check. For tjui'ln of Spans ¢ -'—t 2 [4wo way Slab)

(B Teiermine 4he depth of shb.

- if Span<aGmd live had < 3KN[mT __l:!v_'..rnhu is Forows .

Fe250 | Fe415/Fe S00
Eimply Supperded | 35 28
tﬂ:ﬂ?hhug 40 31

> i¥ Shorer spon s groter ther 3.5 m or live load ::-‘aFHI"ﬂ

=7 Ly = Bosic Value XX & X

d .




"?:Hfﬂff[ N _________
@ Find EF{'ec-l»wg .lg.ngﬂ.. h. g1y as obtained ﬁ'ﬂ'r"' 456! 2000
@ catculate design rmoments Ltiln:.-Cﬂ%HiﬂlE"ﬂ"’ as per Condidion
(+able 2¢ of TS 456 ! 2000) ‘ _

Hu = oty XKy XAy My =4 XKy ifl.h
My =y * Wy XLt Mi '-ﬂty,xl-lu’(lh .

“fdhere; My ¢ My = design moments alorig X ¢ Y direction-

—= ~tve sign indicate s '.-':usq.nna. rormertt aF mid. Spon
—5 —ve sign indicotes huﬁma. mermert 1h oo face of -Sab

at Support Aocotions. - = =
orce’s |Vy=Wux ___— x°¥ |

@ Calculate design Shear F. .u =T .

iere, |F= 2% _ 1

@ Design reinfsrcement in both directisns. et

My = 0:8% X Fu X Asp xd x[::- Rstty |- B
I' ' Bd +I:|C ! j_l' t

® check for skedr- [ |-Ty = Vu - -

bxd '

— Ty <KsTc \ Where + Ko = factor depend on slab thicknes

n'p-l-umed Frorm Clause 402 Tn TS 46 ; 2000

"5 shear reinforcernent is aveided In Slab So [§ 'rv'?t;:,-ihe

slab fhickness {s Increased £ vedesigned,
cheek Por defiecton = . provided < pusic vuluexlikﬁ HF, _

_—l-l""

T R .
—

s
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