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TWO WAY RIBBED SLAB
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Two way ribbed slab

To be used for large spans and moderate loads.

method 3:

slab must be continuously supported on all four edges
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ACI code limitation (ACI code 8.11)
b,, = 100mm

h < 3.5b,,
L. <750 mm 8.11.3

hf > (LC 50 )
> max. (-, 50mm

Note:-Section dimension may be obtained from manufactures

catalogues

ACI 8.11.4:-joist construction not meeting these limitation

shall be designed as slabs and beams
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L
IfL—b > 2.0 Design as one way ribbed slab
d

Ly,

[f
La

< 2.0 Design as two way ribbed slab

1
Wd:wt of typical unit (Lr,Lr) * T2

kN
Wd: —2
m
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Minimum depth(h):

h, must satisfy :

1. Deflection requirement.

2. Shear requirement.

3. ACI code dimensions
limitation.

Deflection requirement for (h):

1. Assume suitable value for
(h).

2. Find Ig;.

3. Take Ig,= lgs=(bh.>)/12 to
find (h. ),(b=Lr)

La

ribbed
slab

A

hmin="?

L

LI

0,

h

La

solid
slab

he

bl

Igs

Concrete Design-Two way ribbed slab



4. Compute hy,in=perimeter/180
5. Compare he with hyin

e | h, > hpin, assumed (h) O.K
e I h.< hpin INncrease h gradually and repeat above steps.
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Example :Design of two-way ribbed slab

WL=3.5kN/m2 (floor slab), bw=150mm, Lc=600mm,
hf=80mm, fc'=25MPa,fy=350MPa.

|=-. 1 0'5 =| i= 1 0'5 =i . L1=600+15(_)=?5011]|111
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Solution:

Lb _ 105 14 <20 >t lab
_— = ] ] — —

= wo — way sla
Try h=300mm

ot by, Ry 1(1-a)y*+a
e A 1-a)y+a

2_

' 2m
C:(l—&))/B 1+3(7—1)

< 1.0for T — sec
= 1.0 for rect. sec

a[1 + 3(2m — 1)?] {
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bh3
19, = c—=

12
b, _150 . _hy 80
YTy T750 Y Y TR T 300 40N

}7_1(1—a)y2+a_1 (1-0.2) x0.267% + 0.2

R 2 0-ay+a 2 (1-02)%0267 + 0.2
— 0.317
(1—0.2) % 0.2673 _1+3(2*0'317 1)2_ +0.2
¢ 0.267

«[1+43(20.317 — 1)2?] = 0.385
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bh® 0.75 * 0.3°

—_— = — —4 4-
lg, =c v 0.385 * v = 6.497 * 10

bh,®>  0.75 % h,’

lgs =

12 12
) 0.75 * h,>
Ig, =1gs; » 6.497 * 10~*m* = 5 > h, = 0.218m
. B perimeter B 2(7.4 4+ 10.5) 0199
min =" g0 180 "

h, =0.218m > h,,;;, = 0.199m O.K (for deflection)
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Check ACI code provisions for joist constructions

b, = 150mm > 100 mm o.k
h=300mm<35b, =3.5*%150 = 525mm o.k

L. =600 < 750 mm o.Kk

Le 600
12 12
Section dimensions are satisfied the ACI code limitation

hf = 80 > max.( = 50 mm, SOmm) 0.k
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. . 1
W41 = wt of typical unit * — = W

L,-? -
r r ) Lr=750
bw=150
W= [hfer + bw(h - hf)l"" t -
bW(h_hf)(Lr = -
rU- ?I I B R
— bw)]yc by volume |z ———7‘ ‘r—
OR w = erhyc y+a(l—-y)2—-a)] ! !

N -4

<1.0

w = 0.752 % 0.3 * 24.5[0.267 + 0.2(1 — 0.267)(2 — 0.2)]

) - J

=0.531<1.0

kN
typical unit

= 2.195
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2.195 kN

Wy = = 3.902—
417 0.752 m?
kN
tiling + morter = 0.98 —
m
kN
minor pertitions = 0.7 —
m

Wgq =

kN
Wu=12%558+16*35=12.3 —

/ Wy = (2);‘;5—3902— \

tiling + morter = 0. 9g

\mmor pertitions = 0.7 —;

m2

kN
m2

Ewd=558—
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Check for shear capacity:

coeff.Wu.L,
max shear force = >
0.62*12.3 7.4 kN
2 Myidtn

ds=300-25=275mm
Vud=28.22-0.62*12.3*0.275=

kN

=26.12

Myidth

0.38Wu

kNI! kN
245 245

0.38Wu

111099939108 08 000080800 (209040490 9049809 494000944

BE0
g

L 83|
B Casel ]
m=7/.4105
=0.7
1 F

ey E .I
"

T—'-S 0.62

L _ gz _|

kN1
24.5
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Vud kN
—— =TVud = L, * Vud = 0.75 ¥ 26.12 = 19.6 —
rib rib

Ve =017 =4/ fc'b,d * 1.1

\~
ACI 8.11.8

Ve =017 «*v25%x0.15%0.275« 1.1 *1000 = 38.5kN

)
ACI 8.11.8

Vud B 19.6

= ——=26.12 kN = 38.5kN 0.K
7 075 6.12 kN <Vc=385kN O
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Design for flexure:

o p=w : +
panel direction C |Cu |Cip |M-|M+ |R- R+ |2 |0+ «fecr|p AS | A 2
- 7 mm< | mm
Short o ~
Case 7 L=7.4m 3 |3 3 & N S 0
rr,;:4 dS:275 mm | S S | 8 : o : o \ o \ o"g
10.5 Long
=0.7 L=10.5m oo N~ N~ O | © o | K ™ | < & —
d=265mm |8 '3 |3 |g|J |93 |[&|3 |38 S 12 |o
o o o M | - o | o o | o o o LO —

M~ jong = C-WyLn? = 0.038 * 12.3 * 10.52

kN
= 51.5

Lr

m
* 0.75 = 38.65

m N’

kN.m

rib
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2

M7 shore = [ €4q * 1.2wg + iy * L.6W; | x Ln

= [0.058 * 1.2 * 5.58+0.063 * 1.6 * 3.5] * 7.4%

kN.m

kN.m
= 4(0.58 x 0.75 = 30.44

m = rib

M+long = [0.017 * 1.2 * 5.5840.017 * 1.6 * 3.5] * 10.5%
kN.m

= 23.04 x (.75
m N’/
Lr
kN.m

= 17.28
rib

Concrete Design-Two way ribbed slab 16



Calculations of reinforcement:
Short direction:

d=t-25=300-25=275mm
M*=30.44 kN.m [rectangular or T-sec]
Let @=0.9 to be check later

| hf
M,f = 00.85 fc Lrhf(d -~ 3)

0.08
= 0.9%0.85% 25 % 103 % 0.75 * 0.08 * (0.275 > )

= 269 kKN.m > M{ = 30.44 kN.m

. a < hf (Rectangular section with L, width)—useR = o

@fc'bd?
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M 30.44

=4 = 0.0238
Ofc'L.dZ ~ 0.9 * 25 * 103 = 0.75 * (0.275)2

wt = 0.024 < Wy, = 0.364 % B, = 0.364 * 0.85 = 0.309

R+

— P < Ppax 0.K

+ e 0.024 25 0.00171 > +
= — = 0. * = (. o
14 0.004, — fe 0.0036 Dw 0.004 150
— . — . ) —_ ] * — = " *
rhas fy 4ty b 750
= 0.0008 0.K

Ast =pt«L.+xd =0.00171 750 * 275 = 353 mm?
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Long direction:
d=ds-10=275-10=265mm
for M~ = 38.65 kN.m (rec.sec bw * h)

Mo 38.65
~ Bfcb,dZ 0.9 % 25 * 103 * 0.15 * (0.265)2
w™ = 0.183 < Wyay = 0.364 % B; = 0.364 * 0.85 = 0.309
= P < Pmax O0-K

= 0.1631

R-

- _fC’ 0.183 25 0.0131 > -
= — = 0. * = 0. -
1.4 Vic
= max.|— = 0.004,— = 0.0036 | = 0.004 O.K
fy 4ty

As" =p~ *xb, *d = 0.0131 * 150 * 265 = 520 mm?*
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for M* =17.28kN.m < M, f= 269 kN.m( .. rec.sec Lr * h)

My 17.28
~ ¢fc'L,d2 0.9 %25 %103 % 0.75 * (0.265)2

wt =0.014 < Wy = 0.364 % B, = 0.364 * 0.85 = 0.309
= P < Pmax 0.K

R* = 0.0146

+ +fc’ 0.014 25 0.001 > +
m 14 0.004 — fe 0.0036 —bW 0.004 150
p— . p— . p— . >l< p— . >l<
= fy " Afy b 750

= 0.0008 0.K
AstT =pt «L.+xd =0.001*750 %265 =199 mm?*
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checking @(redaction factor)

fc 25
- Feu = 0.85 * 0.85 * —

— 0.85
Pt B e 0,005 350

3

* —
8
= 0.0193

allp <p;—= #=090.k

AS, i, = 0.004bw.d = 0.004 x 150 * 265 = 165 mm?

OR
As,: = 0.0008L,.d = 0.0008 * 750 * 275 = 165 mm?

Note: As must > Asmin in column and middle strips at both
directions for positive and negative sections.
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Arrangement of reinforcement:

1. Long direction

a. Middle strip:

Ast =199mm? -

1012b
1012s

N———

AsT .
\ZT continue to Suppm‘t

= 226 mm?

/

As™ = 520mm? — 2012b each side = 294 mm*“add

N———

=226

— use2@14add = 308mm? > 294 mm?

Concrete Design-Two way ribbed slab

22



at discontinuous edge:

> = — = 66mm?
3 mm

< As;m = 165mm? - usel®10
\= 79mm*?add > (165 — 113 = 52mm?)

. Ast 199
1612b = 113mm? « 3
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b. Column strip:

AsT o = EASJr = —%x199 = 133mm? < As,,,;
c.S — 3 MS — 3 — min

= 165mm? —

use(1910s + 1912b) = 192mm? > 165mm?*

Ast
2=
- 2 2 ,
As 0 = §AS Ms =3 * 520 = 347mm* > As,,;n,

= 165mm?
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347 — 226 = 121mm*add| use2®10 = 157mm?*
2012b(1leach side)

> 121mm?]

at discontinuous edge:

( As™ 133
= 36.5 — T = 44mm?*

< As,,;, = 165mm? - usel@®10
\= 79add > (165 — 113 = 52mm?)

1012b = 113mm?2 <
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2. Short direction:

a. Middle strip:

1916b
A R 2 = 2
S 353mm* - 10145 355 mm

~————
AsT .
\ZT continue to Support/

at discontinuous edge:

AsT™ 353

e 2
1016h = 201mm2{= 3 — 3 — Hlomm

> As,;, = 165mm?* 0.K
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b. Column strip:

-+ _E + — _ — 2 .
AsT ¢ = 3AS MSs =3 * 353 = 235mm~* > As,,in
= 165mm?* -

use(1912s + 1914b) = 267mm? > 235mm?

+
ZAS 36.5

at discontinuous edge:

( As™t 235
- 2

\= 113add > (165 — 154 = 11mm?)
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ASpmin for siap = 0.002 ¥ b * hf = 0.002 * 1000 * 80

mm?

= 160
m

Use @10@175< s,,,4, Welded wire mesh (161mm?) - s,,,4, =
min(5¢t =5 * 80 = 400mm, 500mm) = 400mm
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2 B3 528 2h2 | 2 B3 5.78 2 B3 |
§ F
% 03
I
2= 2=
o B |
w2 W
117110 add . 22114 add 1212b — gl
1@ s ! 1.75 1 75 ! 1@ s 175
1610 add = 112k [N Az 10 El-id\ 11 2h 11l add]
3 12103 3 175 175 12105 1,75
a
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&)

TE12 7]

O
1342 b 2E42 b @
}A ;:Igmadd 2334 2l }4 1
150 1500 iy 1=
"M 13120 18125 i 12120 16125 '-“?
A I FalTI
1.7m 19125 1741 1.75m 712 5
- bl | | il o bl
| 105 - 105
| | I
© DSECAA ()
| | |
110 &l W T“I!Eﬂ?h 2 %I' 21 4 ack] W T'. 2
221 b
- |8 = 2 -
o ]

3m

W 2s 1312z |@ -liﬁﬂ?h ] ®1012s
150 150 150
SEC 1-1 SEC 2-2 SEC 3-3
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B 75 wel Ted wire mesh

& & & & ‘

=iy

130

RO0

150

Flange reinforcement

150
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No. of ribs :

Short direction:

No. of ribs=La/Lr=7.4*0.75=9.87~10
Span=n*Lc+(n-1)bw=10*0.6+(10-1)*0.15=7.35m
Excess =(7.4-7.35)/2=0.025m <100mm

Long direction:

No. of ribs=Lb/Lr=10.5*0.75=14
Span=n*Lc+(n-1)bw=14*0.66+(14-1)*0.15=10.35m
Excess =(10.5-10.35)/2=0.075m <100mm

Concrete Design-Two way ribbed slab
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|_oads transferred to beams:

a. Elastic stage:
B2: Wu=24.5 —30.34 KN/m+ 1.2*any
additional dead load
B1l: Wu=28.22 —30.07 kN/m+
1.2*any additional dead load
B3: Wu=2*24.549.08—2*30.34
=60.68 k/m+ 1.2*any

additional dead load

0.38Wu

0.38Wu

1999109399910909991949409 20494040943 4900 44900901 09

kN
28.22 ] A
EL‘? L 7.4m -
rsn].ﬁz
Al
i
1% B
=
= | 83—
Eﬂ l_Eﬂﬂe? Bl
o m=7.4105
=0.7
(M B
2 [
5 0.62
— I -
_—
i

24.5

105m

10.5m
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b. Failure stage:

B2 We = Wu.Lg _ 12.3%x7.4 _ 30.34k—N
3 3 m
—1m 2 " Y 2
Bl We = Wu.Lg (3 m ) _ 12.3%x7.4 (3 0.7 ) _ 30-07k_N
2 3 2 m

B3: We = 2 % 30.34 = 60.68%\’
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