Reinforced Concrete Design ||

One-Way Slab
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FUAIHR s (n.n./8.2)
Yuninadsusznu 1,658 t
NuBLuuaaaTunu 2.5 7a. 55
NURUITANUT 2.5 %, 80
NuyfudoundeRudnii(nie 2,645 1) 55
NuURwunsho (wSe 2,800 t) 60
ﬁ%‘tﬁumw 2,400 t
NUURUY 2,550 t
Nuyundau 1/2” 15
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Plaster

Tiles (1 cm thick) = 0.01 x 2,300 = 23 kg/m?
Mortar (2 cm thick) = 0.02 x 2,100 = 42 kg/m?

Plaster (1 cm thick) 0.01 x 2,100 = 21 kg/m?
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Total covering materials =
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Sasaumaniady A, aeufineurianaue Ag:AJA,  im
RB24 (fy =2,400ksc).............. 0.0025 I‘ V| ----- —A—t
SD30 (fy = 3,000 ksC) . . .. ... .... ... 0.0020 el
SD40 (fy = 4,000 kSC) . . ..o v o v 0.0018 Ag=bx1t=100t
SD (fy > 4,000KSC) . . ..o 0-0018fx 4,000 _ 505014

Spacing < 3t <45cm

Main Steel (short direction):
A, =2 J6 mm

Max. Spacing <3t <45 cm

Min. Spacing > ¢ main steel > 4/3 max agg. > 2.5 cm
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RB9 @ 0.20 m = RB9 (A, = 0.636 cm2) 5z&/2¥i19 0.20 m
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RB9 @ 0.20 m

- 100 cm >
AuTinanasnluanunias 1 wues
A, = Ab(@) = 0.636(@j = 3.18 cm?/m
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MR = 0.1 x 2,400 = 240 kg/m?

MUNIAAYH? = 50 kg/m?

r_goe

UINUNDT = 300 kg/m?




Uminszas w, = 1.4x(240+50) + 1.7x300 = 916 kg/m?
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M, =916x2.7°/9 =742.0 kg-m
+M, =916 x2.7° /14 = 477.0 kg-m

M, =916 x2.7% /24 = 278.2 kg-m

P31naunana3 uinniga (1519 n.3);  Pmax = 0.0341
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d=10-045-2 = 7.55¢cm
M, RB9 : A, = 0.636 cm?
dbd?
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Spacing = 0.636x100/A,




WA UTUE : A, = 0.0025 x 100 x 10 = 2.5 cm?  USE RB9 @ 0.25 m| S2M

RIAAIR M, A, Manasy
303Uyl -742.0 4.75 RB9 @ 0.13
AANF AT 477.0 3.01 RB9 @ 0.21
9ATDITUNYUDN -278.2 1.73 RB9 @ 0.25

wanasuneend : lmaneSuiuin USERBY @ 0.25 m
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Exterior span
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Temperature bars 7

Interior span

(a) Straight top and bottom bars

Bent bar
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Temperature bars
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(b) Alternate straight and bent bars
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RBO@ 0.10m A =6.36 cm?
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1) Minimum depth :

0.4 + 2,400/7,000 = 0.74

Min. h = 0.74x400/24 = 11.4 cm
USEh=12cm

Slab weight = 0.12x2,400 = 288 kg/m?
Assume beam + super DL :

Service DL = 350 kg/m?

Service LL = 500 kg/m?

2) Factored Load :

| H || H
A A
A A
o o o H
|| N N N
L,.=3.7m L,=3.7/m L,=3.7m
< o o
L | L |
Section A-A

w, = 1.4x350 + 1.7x500 = 1,340 kg/m?




3) Max. Moment :
M, =-1,340 x 3.72/ 11 = -1,668 kg-m
Max. reinforcement ratio (from Table N.5) : p,,.x = 0.0341

USE RB9 with 2 cm covering: d = 12-2-0.45 = 9.55 cm

Ro_ M, 1668x100 _ 0a5 o
" obd®  0.9x100x9.552 J

o = 2850 £1— \/1 2R, ) - 0.0090 < p,, = 0.0341

f - 0.85f

y

Required A, = pbd = 0.0090 x 100 x 9.55 = 8.60 cm?/m

RB9 :A,=0.636 cm? — s =0.636x100/8.60 = 7.40 cm

Select RB9@0.08 : A, = 0.636x100/8 = 7.95 cm?/m > Required A,

OK

OK




Temp. steel =

0.0025 x 100 x 12 = 3.00 < 7.95 cm?/m OK

Select RB9@0.20 : A, = 0.636x100/20 = 3.18 cm?/m

RB9 @ 0.20 . LWANLEINNHIND

RB9 @ 0.08 4.
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for deflection control
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|<1-5m 0 4.0m . Min. h = 150/10 = 15 cm

A

USE h=15cm

DL = 0.15x2,400 = 360 kg/m?

5m (S LL = 200 kg/m?

w, = 1.4x360 + 1.7x200

v = 844 kg/m?

—— DB10@0.40 L3 NNLAW
DB10@0.20 AaNL&HbLI%bLE

| 1.5m ; — DB10@0.40 Le3 LAY
v
t S N A N (¢
le q
T 020 555 095 T
; .

0.20 3.80 0.20




M, =844 x 1.52/ 2 = 949.5 kg-m (per 1 m width)

USE DB10 with 2 cm covering: d = 15-2-0.5 =12.5 cm

M, _  9495x100 ...

R, = 2 2
obd 0.9x100x12.5

0.85f1 2R
- 11— [1- — | = 0.0017 - U i
p f ( \/ O.85f’) < Pmin = 0.0035 S€ Pmin

Required A, = pbd = 0.0035 x 100 x 12.5 = 4.38 cm?/m

DB10: A, =0.785cm? — s=0.785x100/4.38 = 17.9 cm

Use DB10@0.17 : A, = 0.785x100/17 = 4.62 cm?/m > Required A,

OK

Temp. steel = 0.0018x100x15 = 2.70 cm?/m

Use DB10@0.20 : A, = 0.785x100/29 = 2.71 cm?/m
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SEEEInTE WUy Suluwusdniseds 1500 an.-u. Auue fc' =
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16 (3% SDM)

pp = 200 x 280 ><O.85><( 6120 j ~ 0.05097
2400 6120 + 4000

Pmax = 0.75x0.05097 =0.0382

pf
Rn, max = Pfy(1—1 7?,)
-1 le

_ 0.0382x 2 400(1 - 0.0382 x 2400

1.7 x 280

M 1500 x100
- R, bd? d= |-My :\/ a
PR — oR.b  \0.9x74.08x100 _ +T4cm

j =74.08 ksc
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2i. fc' = 150 nn./afu.2 uas f, = 3000 An./2nN.2 dununnu
LU kd = 5 afu.

PMIENNS + 1MIN9S = 0.2x2400+ 500 = 980 Nn./H.2

980x42%/14 = 1120 nn.-«.

LN ARNa192d9 M+

N kd =5 4d. —> jd = 15-5/3 = 13.33 %«.

M 1120 x100
A, = — = = 5.60 ¥N.°
* " fjd  1500x13.33

AN 12 N, (A, = 1.1348.2) — s = 100x1.13/5.60 = 20.18 #a.
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