7 Reinforced Concrete Design 11

Design of Stairs
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Stair Type
(T

Straight Stairs o

ELE & TN

Landing




Stair Type

QIERCIGUINESIENEE - One landing with a turn

- Used when little space is available
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Stair Type
Double-L Stairs a. Two 90 degree turns, and two landings

b. Mot U shaped

c. Often used in residential construction
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Stair Type
a. Two fights of parallel stairs

b. Introduces a landing midway the run

c. May be open or closed




Stair Type

a. Usedin place of a landing
b. Pie-shaped (tnangular) steps
] ] c. Mid-point width should be equal to regular tread width.
Winder Stairs
d. Mot very safe
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Stair Type a. Risein a circle about a point

b. Decorative styles can be used

Spiral Stairs c. Used where little space is available
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Stair Type based on Loading Type
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Stair Type based on Loading Type

Simply supported stair

(transversely supported)
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Stair Type based on Loading Type

Cantilever stair
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Stair Type based on Loading Type

Cantilever stair
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Stair Dimensions
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Stair Dimensions
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188799 7.1 99NLUUUBIANIIY 2.0 §. 2wUlanINg 25 44,

dIR8n 15 4. LWDIUKIWINAT 300 NN./N.2 ANrwa f', = 240 ksc

LA fy - 2,400 ksc
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1. ﬂ°’1mmﬁmﬁﬂmmﬂ

G[ﬂ”ﬁ%ﬂ’%"[,mﬁm 200/20 = 10 9N. = @ANan d =10 -2 —0.45 = 7.55 %«.

. o 2 2

WInANwUlA 0.10(2400) \/152; 29 =280 nn./a.2
snwnnautla 0.5(0.15)(2400) ~ 180 nn./N.2
f’ﬁmﬁfﬂmmﬂ% LL = 300 nn./a°

ﬁmﬁfﬂmmﬂudmw w, = 1.4(280+180)+1.7(300) = 1154 nn./a.°

2. NAINTHIUT NI BLARNLRI Y

INAIRIZBIADUNIALBLLARNLESN (A151991 N.3) p,.. = 0.0389

Tl UINUBATWIIILFIE M,=1,154(2.0)4%8 = 577 n.n.-«.

M,  577(100)

u

R, = 5 = > = 11.25 ksc
dbd 0.90(100)(7.55)




0.85f; 2R
p = f ¢ (1 —\/1 - 0 85nf’j = 0.0048 Pmin <p< Pmax OK

y

USanaunaniasy A, = 0.0048(100)(7.55) = 3.62 28.2/A1THAT 1 LHRAS

\Ranldinantasn RB9 @0.17 4. (A, =0.636x100/17 = 3.74 ¥¥.”)
WANLESNAKS1 = 0.0025(100)(10) = 2.5 7x.2

\Ran ldiuantaSanus1a RB9 @ 0.25 a1, ( A, = 0.636x100/25 = 2.54 7312 )

3. AT1ARAUNIRITULIILD DU

LR BUIZALADAIINNING 1 LWNAT V, = wL/2 = 1154(2.0)/2 = 1154 nn.

N1AISULSILRADUIDIAAWNSE:

No need for

oV, = 0.85x0.53v240x100x7.55 = 5269 nn. > 2V, | chaar reinf
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2IAISNNA  31AS

a1FAg §15138%
Qﬂﬁ’j\‘l (2N.) <20 <19
anuaw (2N.) > 22 > 24
AN H (X.) <3.0 <4.0
AINETI L (d.) <4.0 <4.0
AITHNITY (N.) >0.9 >1.5

agnUwle (28.) 2-25  2-25
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AINGITENINTUAD 3.5 LNAT ATIANGIAD 3.5/2 = 1.75 LuAS
azls 10 2% geawaz 175/10 = 17.5 2q.

aNwanANAZ 25 4N, azso9ldzezluunisnu 10x0.25 = 2.5 LuAT
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A12819N 7.2 WIBNLUUUBLANIAZIIE1INNBEWHRIINTZAU +0.20 N. D9%%
§99N52AU +3.70 N. Lﬁa%’uﬁ,’mﬁﬂmmﬂm 400 N.N./A5.4. ATUNNNI9 1.5 LNBIS
peNnasdw Avwe f =240 N.N./A9.94. f,=4,000 n.n./n3.94.

259N

1. NISUIDUIALAZITUINIRUU LA

AINFIIINTEAUAUARIDIAIUNN = (3.70-0.20)/2 = 1.75 LuAT
ldUnla 8 2 Angeawtnlan = 175/8 = 21.9 .
y v & o 25+3 cm
ldmnnineaninla 25 98, + ayn 3 24 -~
538z 1wuITU = 0.25 x 8 = 2.00 LNA3 7(9/ ‘ 121'9 em

Nl anie (200+150)/20 = 17.5 #x. L8an 18 ¥a.

ANNAN d =18 -2 — 1.0/2 = 15.5 %u.




g +370

IBx6=200 , /3,

&0 ca-oH0 2D

Y ules

B6=20", /37,

) T oD

Julawian19zga9g17 lunrag1an 7.2




dinnsiniwiula = 0.18x2,400x+/21.92+252 /25 = 574 n.n./ u.2

snwnnauinla = (0.5)(0.219)(2,400) 263 n.n./ H.2

sinneinas = 400 n.n./ §.°
wnninUszde w, = 1.4(574 + 263) + 1.7(400)  =1,852 n.n./ .2

. NITAIUSHINLRANLESH

INATNIZDIADUNIAUBLLARNLESN (A151991 N.3) p,.. = 0.0197

TawAuINUBATIRAINLGEY M, = 1,852 x 3.52/8 = 2,836 n.n.-4.

M, _  2836(100) _ 13.12 ksc

"~ ¢bd? ~ 0.90(100)(15.5)’

o = 080y 2R | (00339
f 0.85f

y




USHnaunanidsa A, = 0.00339(100)(15.5) = 5.26 2H.2/A1THAT18 1 LHAS

\Hanldinaniasa DB10 @ 0.14 a. (A, = 0.785x100/14 = 5.61 ©a1.2/3.)

WANLESHNAKSTT = 0.0018(100)(18) = 3.24 28.2/A1NAT18 1 LHAS

THwaniaSunus1a DB10 @ 0.20 . (A, = 0.785x100/20 = 3.93 7s.2/4.)
S

3. ASIVHAUNIAITULIILRDY

wsaRen V, = w,L/2 = 1,852(3.5)2= 3,241 n.n.

ANALRaWABKNTR ¢V, = 0.85(0.53)240 (10)(17.5)

= 12,213 n.n. > 2V, OK
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AIae1eN 7.3 E]E]ﬂLL‘U‘U‘CIJ%‘,LWEIJ%‘\]']ﬂﬂ”l%"?iﬂﬁ"lLLW\‘iﬂ'Jy']\‘i 1.50 LNAT $1%1NaT 300

NN./B19.8. 7528215 U 2.5 LHAS IWUWLANIE 25 4N, §Iwendwas 15 44,

f’c= 240 NN./B13.YH. fy = 4,000 NN./B193.YH.

0.25

< [
< »

591 L3NNI 10 dN. WIS

0.10
/Z, — . x ABANTNAIWIWIA 10x25 AN, A9 WU
0.15

I : 025 gqqudnAwd = 25—-2—1.2/2

| |[0.10
Y Y 22.4 7H.

1, ﬁmsmﬁfmﬁ’ﬂmmﬂ
inminantulaniess = (0.15+0.25)(0.10)(2,400) = 96 n.n./&.

WIRHNITUBINBU W LARIHIZW = 0.25(300) 75 N.N./ N.

WnnnNURUIzas w, = 1.4(96) + 1.7(75) = 262 N.0./ X.




262 kg/m

Y V VvV V V V V V VvV VY

0.25m
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2. WANTHILARNLRIY

luinnadoimes M, = %(262)(1.5)2 = 295 kg-m
1.50 m

M, _ 295(100) _ 6.53 ks

Ro = b = 0.90(10)(22.4)

2N6E15797 1.3 - Pmin = 0.0035 LA p,,, =0.0197

0.85f" 2R
_ cl1- [1- S0 | = 0.0017 n  USE ppin
P = L \/ o.85fg) = P i

y

USnnounBniasn A, = 0.0035(10)(22.4) = 0.784 7a.2/gutiule 1 2%

\Ranldinaniasan 1 DB12 (A, = 1.13 oa.2)




L NINTUILTILDD U
wsaRandszas V, = w,L = 262(1.5) = 393 nn.
N1AISULSILRADUIDIAAWNSE

OV, = 0.85(0.531/240(10)(22.4) = 1,563 kg > 2V, OK

. WINTU TR
szezdonsaluain |, = 518d, _ 318(1.2) _ 24.6 cm 19 25 a3,
N V240
seEzAmIaaIn = 12d, = 12(1.2) = 14.4 74, 1715 aa.
ANN1598 = 3d, = 3(1.2) = 3.6 7. 1 1 ).

NA1TmIIwIaTaIa BulURla:  (IrRawianesne luAIRnpNa28901S

ﬁﬂ =Y & (% 1
)[NLN%G]‘U G197 ﬂ?I%U%VLG]ﬁlElﬂ’JWNEJ']'Jﬂ’]%GL%LL%'J’i']U

m,, = 295/0.25 = 1,180 nn.-H./H.




Tamatnnnfigaluauaitnla T, = 1180(2.5)2 = 1,475 An.-4.

2
Y W

oo v v | A
sasn1sasiaeluieuadn T, sasdaendt 0.27¢./f —
pcp

2

A
1475(100) < 0.27(0.85)/240 p°p
cp

2

® > 41,486 cm
pcp

L[HaNAIW 40x80 7. A = (40)(80) = 3,200 AN.° LAY Pep = 2(40+80) = 240 74.

A2 2
o _ 32007 _ 45 667 > 41486 cm OK
P, 240
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