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UNIT-3
SELECTED TOPIC8
Deaign crb— talacane :

Staizcase om genexally provided Connecting

+he  Succexalve ﬁloo;\ 0'(7 a building and ¢n Small

bu(ldina these oxe the only meand off accerd be tween

the ¢l00A -

The Staiacose mpraises of filight of Steps
Greneaally with one o0x mMoae cinteamedrate panoling
provided between the 4loox level.

The 8tauctuxal corvponent ch— $light 56- Atarx

(onsiat oy

() Tmad —> Which foams the hoxizontal poation
of the ateps: The Tmad 1A wsually 2850mm - 300mMm
wide , depending upon the type ofy the building.

i) Risea = Tt A a Vveatical drstance betiween
the adjutent tamds on the Vertical project of the
8tep - &cneaaﬁg {n the Aange off 1SomMm -1Aa0MM

pepending up on the type of bullding .




My The width Uﬁ- the atnia vauea in the

xange o} I to 1'5M 4 Intth the minimum of §50MM

(v) broing foAm3 the hoaizontal plan paotection
o an  tnelined Fleght off Step’s between the {iast
ahd loat zaiser:

A flight of steps conaiat of two landings and

one going Wrth 10-132 Steps:
Typea of nstalacase !

1) 8ingle stvaight staiscare

2) pog legged Staiacare

3) open well aAtalycase

4) -rwzd and azey -Irgpe Staircase

5) Canﬂlma Staiy i




Styalght 3taircose!

A . G A ST N

e 4

Ruoatea +uryn atair:

| Pl o 3 4 VAT A5, BT A i A

¢ |
) |
§ |
, \
s - umdirg p |
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(IR q
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- ¥ L]

up e
Plan s o )




Thae Quartea turn Ataiy :

o ol A - - > - Z £ Z i A r r . — e S—
2
V1
&t up /
1
g
&

J
'
AUP

1
9
vp > g
%
A

<z A ST Y S 4 Z ¥ 4 P D VL p 4 VDY S 4

plan
)
Bl“-umo.ted Stair:
Landing

i / L 7/ v g A y A v 4 y 4 7L y 4 L X L 7 = L . @

Y AT L ¥ AW & v 48 v AL/ LW/ ¥ 7 AL A




ioad oh Staivcose :

woad 40 be considexed *o}\ the design Ué— Ataivcase

oAt  dead load and kive load-

peod |oad (Aelf Weight ofy waist slab s Tazad
and Az and b niahers)

Live Load (os per T8815 :1987T Poat -0 Aesldential
building 2k NIm> to 3kNim*

Foa public bulatfng B KNIm?
Eb—ted:iva 8pan :

For the efgfective Span should be provided

by the codal xecommendation to be followed ax per

3456 12000

(- Dealgn a one o the 4lrght of dog logged Staircare

|
a

:
|

'r

3panning petween the kLanding beamvs vging the following

data

| Type of nstain dog logged ataircare With walidt lab,
+4ng00A  AOt8e¥

2 No's of ateps in the {light =10

% TAa0d T = 300MM

4 Raisey R = (soMM

5 width of Landing boam = 300mMm

b. Mateaials wsed Mao grade oncaete 4 Fedis Ateel .




gz

@e3r=8 M

AN

kﬂ

e Laﬁ: 2:3mM

Step 1: Effective span calwlation:

»

clear span = No- of Ateps x Tasad

e




3300

i W o
ol
ad 165 mm
d' = igmm
D = I80mm

Step 4 @ 1oad calculation

Self weignt of waist Slab, ws

CInclined )

bead load

setf welght oj, Walat Alab

=25%1x018

= 4'5kNIm

= WS x ‘&RQ_

T

= 4:5x ,0'3"'0'0451
T—————
03




Take {inishing load =0:125 kNIm?

Total load on Atain = (Aelf Wm‘sh{- o’* walst Alab |m +

nely weight of Ateplm +L-L +F'L)

I

5:02 +1-81T+ 0125 +3

W Z 10°02 KN/m
Wa = 1"'6X1002
= 1503 KNIMm
Step 4 © Moment calalation
Mu = Wu LeHr ‘
3 1
=I5 0Z%E3

8




Step g ¢ nu‘nboxumenf caleulation

[Refer TS456 :2000 Pg-no.qb ¢l 61 -1:2:1b]

Mu =081 jy Ast d | - [y Pst
fek bd

a0 45y 106 =08TX415 xASt x1b5 | 1. 415 ek

20 X 1000XI65
CAsBact =359mm2

CASE) min =029 bp

il X1000X (30
100




Step v De‘hiu‘ns Dragyom !

1o & @ 200MM tlc (M B)




A design a cdeg 1ogged Staivcose joa  rodexmudiate e
Multt stone Bu'ldtng- Use Mao grade ¢ Feqis Steel » The
vestical height between the Floox s 2:Tm  The gize ol
Staix set acof 14 4°EM X3:5m - e L'k acking on ataia

A 3 kNIm2. width uﬁ- the Suppoating all s 300 |

A W A T T AR A P [ T
/] %
; /

) s /] i
/ /
e q Lo |aem
/ i/
/] /]
/ I8 - /] sm
& /
/ A%

]

AR AN A /A




Step 11 Number ol Steps -
Take T =250mm
R = 1s0mm

H = 2 Tm

No.o-‘..’s'ope = 07060
150

= 18 no'g

no~c£ step of g
stngle t-u‘sm




Step 4 : Load caleulation :
load on  inclined ftight

Self weight a’£ waist Alab, INg —a5%ix0-2g

Cinelined ) =6'SkNIm

Sel-ﬁ- Wel\ght Ut‘ Wal‘ls{' A'ab = dem

CHOKiZDﬂfa” T
=651 0352 4¢s?
025
= 1588 knNIm
One &tep lead -

= 25 x4 x025%0'I5

= 0'46 KNIm

Step load on Iind tength

= D46x|




e e L e el o SRR L1 R

™tal load =b'5+3+ 0125
N 295625 kNIm
Wu = 9b626x15

INW = 14'48 kNIm .

Wu |tonoddng alab = 14-43

—_—

2
= TAI6KNIm .
~-21SkNIMm
8- BIkNM !

¢ 7 g V21sknim
| ) }
4m am i S e
:
é M@ B

RAx4-8 - (1:2) 5 x1q) (l_f _._1_“.4) £ ('la -snx:) (ﬁb+l'4)'(1-n|5 xl-A)(Lli) =0

L ol o

RBX48 =41-41+ 53 66 +7.01




i
|
o
s

dack =1xmMm
dprovided =240MM
Hen e Aase -

ASt caleulation:

Mu =087 fy ASt d | - by Ast
fek bd

=0 8T x415X ASt xa40 | |- 415 hSt

1000 X20%X240
=

22 78x10® =081 x418R8t xa40 [ . sisAst
\
2oxrooouqoj

p3st Sib-18mm 2

vse 12mm ¢ 2




pattng
vse 8mmg bad

gpactng = 1060X T/4 x8?

312

= 1Ibl

2 lborvim

provide ymm ¢ @ ibomm Apaung Clc A D

step 1! Detar ttns Dlagyam

N




The Genexal oaangemient of Staiacase in o Multi story

wmplex 1A ahown in {19 The AaibeA axe 150Mm and the

+arad oar 2Bomm ., the Staia Slab Cwaiat) ia ertbedded into

wall by soomm the heignt biw the fjloor s 3M The Ausvice

L've Iload A 3 kNIm*. Adopt Moo sxada. ¢ Fed1s bois . peaign

+he Ataiacase, tlisht and draw -the longi-l—udz'nal Qection

. . . . ht

and ghown ({n the details of xinfon cement in the 9
of the Ataiycose -

s SR e W 7 O T, A A A A S

o /

2] il

/ |[00oMmM

g /

ré__——r open well : /

| Staircone :

% —

4 A

//7 ]’ '\ e,




Step 3: Thickneas of the slab cdepth of alab)

Step 4: Load calulation :

I'\o\u*- step = 1250

50
= 6n0'g
Stepa: Effective Span
Leff = 3:4a8m

Span _q,

ol

3450 _jo

ok
d = I8omm
d!' = somm
D =200mm

Lpad on flight




oad on step Im length =0'4bxl
025

= 1’84 KNIm

Total load on flght

=pL v L+FL

1l

(583 +18)t3+0105

1079 knNlm

i peaign load = Wu =16 yioq

= 16°19 kNIm
Load on tandtng dSlab !

| Selfy weight of L& =25 x (x02

= BkNIm

Live load = 3knI

dis

s e A BT e 30
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P Smais LA Tamerti AR L) T

e S el

e SR e g

00 kNI jb-1qkNIM b-0a kN Im

FIM 1'95m tim
Momont @ B
RA Xx3:45 - (609 xI'1) {—‘-51 +|».15+l't)- {Ib-qubD.S)(
- (609x11) (Ln'):o
Rp = 1681 KN
Moment @ contas

MW = (b 81%115) - (b 0q XI:1) (.L‘2!+o‘bn5) - (16 19X 062 5) (

M I TAKNM

I
i




A8t calawlation:
Mo !

I ax10% =081 x415x Ast x130x | 1~ 415 ASE

e

20 X (000X%I80

TAx10% = 649589 [ - msn'nxw"]

3 TATETIE A — h4a89 st +17.q x10® =0

ASt =284mm2
Uge ioMm ¢

Spau‘ng = 1000 x ot

—

As+

= 1000 X T/4X10*
284

= 97k

&~ 270 MM

provide oMM @ 210mMm Cle &pacing M-8

.

o
—_—

~ hskeminy =012 xlb@h-’;‘w‘? ‘




ISpMmm

N

>

, gmm d @2

RomMmM

2 tle (DB)
.wmy -Q @ 210MM (| (MB)

Lol NI




Flat Slab

The team  flat aslab moans a neinfonced

concaete  Slab  with 0r without dwops, Supported genenally
Without beomsa, 53 tolumns with or Witheut {lazed

tolumn heads-

The diffexnt +ypes of flat alab owe shown in fig.

1) Alab without dvop and column head.




e

3) slab with drsop

column  S+yip :

column  8txip  maans

Site o} the coluw

L F

and ¢olumn head :

-L» drop

cdumn drop

a deaign Strip having a

v




[
[
|
[
|

Beatgn  pyocedure fo¥ flat alab!

S"'QP 1Y Thickneas O’% Alab

[ Rejer 13456 : 2000 P3- 39 of cl-24:1]

Span
oepth

=40

8tep 2 : Aimension

) columin  head oltameter [pg-No: 53 cl - 31-2-3]
B should not Gragater than 025 timea of the
length (Max lergth)

i) Lengfb o} the Dyop :

Tt Ahould not lexs than LI3 in each dixeckion
i) colupn & Middle Strip dimension

[‘l?e-ber TI8486 : 2000 off PY-33 ¢l 311 a,b]
Step 3 : [pad caleulation

Srep4  © Moment calwtlatfon [Rekex I8456 :2000 PY- SS cl = 3121.2.7]

Mp = WiLn
8

Step 6 : Rein foatement caluwlaton [P 96 of &11-1,3]

gtepb . petailing paigram .




DeAgh 'Hu fnteaior panel o‘. a {'laf slab with dyop for
an  office  flooa to Suit +the {ollowing pata

8ize of an office floor =25x25m

Panel gize = 5x5M

Loa.d.enﬁ .doM = 4kNIm?

USe Mo fe 418 Steel

Step 11 Thickneas of Alab

[Refer Tagss : 2000 Pg- 397

§%” = (40%0'8)

Booo = 32




Mopt  wlumn head dea =l25m

n)length of daop (ahould not lews than U3)

:LLg
=53

Zi'bomM
AdDPi’ lens-l—h U{f drop =2-5m

i) wlumn 4 ™iddle Stvip

Adopt  colurun staip = Middle strip

Sm
2-5m 9-5M

2-51

=215




Fintahing toad = [kNIm. .

' Total (bad =10 kNim *

peaign  lead =1 5xp

Wuw =18KkNIm?

8teP4 ' Moment caleulation
Mo = il
3
W =wuxLlaxln

=I15X 6x 315

W =238l .2a5kN

Mo

= 281284315




et Bakie g

iRt

tolumn  gtvip:
+ve veun foycement

Mu = 39 2kNnm

MU =087 xjy nast xd [ 1- N ast
fek b

39-2x0t =087 x415 xpst xi80 1 - 415 A8t
.\

20X 1000 X180

39-2x10° = 644989 Agt [l sV IS5 xu;"] Ast
312 %10° = 64 189Ast -7 qa;7pg4 2

ASt =-beamm?

Use 16mmg




Pse romm ¢
eng = lboo X, x202
Ay AL

18320

=230mm

Provide

domm ¢ & 230 mm Spacing Cle
Mriddle s+rip

e  Mw =690

b-qax10® =081 X418 X Ast v 30 I -=415ns4

Jox:oooxn;o




Ve
Mu = 19,84

12:34%10° =44q34. ¢ ASt -1.49178 pst 2

RSt =28bmm?*

Lse lomm ¢

i I g W4

SPQJu:nj = (000X T4 ¥ 102

286

= 300rmm

Provide 286 mm ¢ @ z00mm Spacing as Cle

AStimin) = 0129 bp

L3 e i
e e




Sm

e SR B e
T — .~_.,.__..._,-.

I =35Mm

e ——

1
- 1‘— hF st o = - <+ -
3 -i dL - po - =l
A i) Son 03 = | Y s (TR R _# o |-
S - ‘ O -J <+l -f={= + -
—— 2 U1 B

I lomMm ¢ @ 300mMm Clc

o it et O | B S S (R N N A ) A I
i oo e Sl G ol i
1AL R
- - gl e |em] - e |-t b | -
|
1

r
|

Y
|
|

ommd@ |-~ ] LT L

230Mmm Clc -~

N

= \bMm b B 30ommc ¢

sommg @230mmelc
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UNIT - 4

YIELD LINE THEOR\[
A Une in  +the plano_ c'i)» slab alone with

- all - mdnfoacing  bax  have yrelded .

|
|
|
l
! The dizection yield Line A peapendicutar to
1
i the dixection Uﬁ efnfoacerant

|

|

‘ASSuMP'HDn vﬁ yield Line:

The alab i ur\dei\?u.int—oxq;d 80 that theae A

no tenaion -km‘!um-
Vield Line oxe Atraight Lines

E lastic deﬁoamaﬂon iA negg{lu‘siable campaxed

with  ploatic dekoamaﬁon-

Aften collape Mechaniam (A J‘ommd each
15% the Aegment Ut the Alab May be 4 xeated aA

:u‘gtd bodg and ontiae Aotation A axsumed

40 take place along the \{l'elcl Hne .




| (hMaC{'PRIA/.\f.l‘Cj' [;édfuuﬂ | Ub \ield Hne

| vield Lines oaae A’ram‘ght Line
\Vield Line +teaminate at the bound any

V£ the Alab ox inteasection ol othea yreld Iin,
Vel = e e R e ol Aotation
Atcers of  Aotation o along the Line

U‘{ Auppoat and pAOCOA 0%- column

Each Aegment  Will be havfng A cecers

Aotatipn on along (tx bounolalg.

Vield Line Aytnibal

) simply  suppoated

////fr///l/7—

2) Ffxed Auppoated

Ny R R TR

32) Tae

4) colump




5) positive vyreld Line

NAAANAAANANANAANA

6) nga'l'l'v: yield Line

*) AXIA of  Rotation

Oone Way Alab

Foa Simply supported :

ﬁoﬁmoamoancmmacnmamﬂ

NS NN)]




T T R ———— P - P — o P T S, g

e P

! TWO way 8lab yield kine pattern

1) 8quan  slab :

Ll b2 20200

AR NS SN NSNS
B T T 3 T S T T

7 i T AT A AT A8

i Re ctangulax slabsg:

8 SENENCN TN N IR RS NN G

b, . S, e, .
N N e

o A A A e




i) othea Shapes :

Colupn AUppoated Alab :




TAotaophically  axinforced squan Alab (s Bimply
Supported g Auppoating  untfoamly  distaibated Load |

PAlnciple of virtual wosk method :

The  prinuple o} vistual exk nethod

A 16 oanate e ‘nteanal  work done due to

Aotation of gield Line o
due

the external woake done

to Load having a vixtual diaplacenent -

-

oA RS e 1 10

Exteanal woakdone - Foxce x diaplacement Ctoad)

Intexnal woskodpne = Mbrvient % potation

magm -




Exteanal Woakdone

Inteynal

Workdone = Mxp

Internal Worledone !

= Vltimate Moment [oni't

= Mu x|

M = Mugx vy

Pocieinn

e P e .
WD—M&men 8’6‘.’

e

L

= WX$

length of yreld 1rne

)




!

v A
i

By viztual workdone

3 Exteanal workd one = 3 Internal woxlkdone

Wulg = 8Mus
3
Muc = Wuld
24

Devive I’)st)-lm)pfeallﬂ Xinfoaced i—n“xed Aquoxe Alab

Subjected to upy OVeA enting Aurface .

,XYVXV)!




Extexnal woikdone = wy|dg

3
I wo = IbMu 8
Ewp = TWD
b Mu g = Wul*g '
3 |
Mu = Wul®
48

Foa isotxopically Al nfoaced efacular Alab

Simply  Auppoated all ground and vniformly  Loaded

all  oxound




e S e et A o £

Dexive oxthotaopically Aefnfonced  aimiply Asupponted
Rectangulon alab

let L be the longed  Apan and L be the

Shoatex 3pan

Wh '
SRR MU A Yleld moment  acaoas X-axis

d -
nd e g s Vield moment across g -drxection

Mu = wux?y2
24

34wy -.LJT;] -+




W’\!M ] u % |

Mu = Wux?l? ]
b _— \fs-rocl i

24

oeaign a  Simply Supported Squowe Aab ol side

Jem to camry o Seavice Load 6‘{; 4 kKNIm?* . yse

A S St

Mo gxade ond rears gteel .

Gtiven :

Y =415 NIvm 2
ek = 24 NImm?

L = 36m

1) Thickness ol span:
[R&tey Wi 455 '




3) load

SGl# Weight 05 slab  =25x1x0.3

= ZA5KkN|Im2
Live load = 4KkNIm 2
Finishing oad = IKNIm2
W = §aS5kNIm?>

Deaign lead Wu = I 5x3a5

Wu = 12: 315 kNIm 2

4)Moment caleulation :

Mu. = Wl &

—_—

24




b) Ast caleulation:

Mu =081 fy Pst d [ 1- fynst
ek bd

=081x 415 x gt XUS|[ 1. 15 Agt

20 X1000X11S
Ast = b5 8rvim 2

Spacing vae 1omm ¢

= 415Mm

~ 2o00rvm

AA the aat value 14 8mall Ao we check the 03t min




——3 oMM @ 300MM ¢l ab

i reckion
3 10Mm 4 @ Zoomm ¢)e
Tbm = at \ dirgction
N——

I

J3bm

p >3omm| d=!

X

A\

> oMM b @ Z0omm e
“QT!&A_LL_.-_&—-) oMM Zoommele
Al Z1Smm / . k

A Smply supported Saumme slab oy aige

Reinforced with (omm dia xod CF .




B
Gtiven
| I :Lﬂ = bm
| i
B ¢ = tomm
R Spacing = 150mm
s ad = 1momm
I] D = (Somm
i
l% d' = Zomm
i
! ek =20NImm?2
i
“ Y = 4is Nimm?

Ast =2




Mu =gyt ?
24

\1 4% = uypr
24

Wu = 1164 KNImMm

ToTal load = w = liby

—_—

i i)
:

2 B B g K f ST T

Died Load + Live Load + anl;sht‘ns load = Total Lead

- Cﬂ.EXIxo-ls)-}L.L 4+l =176

Lve load = 30l knim

[

3) besign o mmplg W‘d* cmculon. blala Uf, 3sm




Mu =Wuv?

¥ =D|a

Y = I15m
Shpa.'.
D = 200mm
d' = s0mm

d —18omm
Stepz ¢ Load calwrlation : bk i >
Dead load =25%xbxD :

=25%x(X02




MU =081 xfy Astxd | 1- {fy st
4ck bl

“bsxin® - D:3TX 415 x p3t x180 | |- 415 Ast

20 x 1000 x 180
AStimain) = iamm >

Check ﬁor Asteminy =0127-bD

=042
100

XLlODOX 200
~ AStemin) =240mm ®

o AStemin) 3 Astcprov




—>tommd @ Zoom Cie

3 5M

4) A «53MP13 Suppoated eracular  Slab o'k Radtus

2°8m ia  Azinforcement With 1omm dia bar at 18omm e
Spacing in  matually peapendiculan dimection: The
aveaage %e,ch‘w depth womm ¢ over all depth 125mm -
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