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Design of one v;i\y slabs is like design of parallel 12” beams.
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Slabs - Ribbed Slabs
One way joists
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petails (_)f Construction

ISR ) Commns s st

{27-4" thick)
{2) Ribs spaced at 207 - 30"

ERaZs ST (1=1)

(face to face). Usually tapered

g

25 1112 for form remaoval.

gyt i=
“\_/— = [ (3) Forms (between ribs) either
Wﬁ * removable boxes or hollowed

L " concrete blocks. {Blocks
4]

should be included in weight
[ [ % b - computation, )

¥ - (4) Plate reinforcement is
calculated for bending or min.
reinforcement for shrinkage
(0.2% for GR40 or 60) or
(0.18% for GRED =)

ENLARGED CEosl SECF DM

{5) Shear design of ribs:
{a) f,; allowable is 10% higher than for regular beams.
i.e. for short design: £, = 1.1 x 2./f "= 22.[¢"
(b) If shear stress exceeds maximum, enlarge width of rib
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Details of Construction (2) ,”*:c

(6) Ribs are designed as T sections.
Main positive reinforcement includes at least 2 bars.

(7) Tie beams are required as follows:
(1)One ifspanLis: 15-0” < L
(2) TwoifspanLis: 20°-0” < L
(3) Three ..... .

Add Reinforcement : —“hlx\l‘as |
As [2

(8) Height of slab is approximated as:
L
L = "%20 for ACI 9.5(a)]

< 20°-0”
< 30’-0”
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Equivalent Span L, f;,\*
FUYBIL
Note: G i
- leriorn st L'u]];ﬂ‘lﬂr A — Tf_a_-l_lEi]:'i‘r'Ef

simply supported

L., = span between contraflexure points.

S — simply supported Lo, =L
h?-—k exterior Loy =0.8L
VEREE g E
Q,__V__Lﬁ—ﬁf,-f interior L., =0.6L
T"—E cantilever L., 2.0L

~
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Example of Joists Design /%
*'U Bl

T
3
J

interior span

| L=2G'-0"
Lelear ™ 24'4" N
X (24.57)

Design slab for an interior span of concrete joist floor using 30” forms;
LL=80psf; £ =3ksi ; f,=60 ksi. Use moment coefficients (No
redistribution required) (Add 20 psf for ducts, tiles, ceilings)

The design has two steps:

1. Design of the top flat plate supported by the ribs (joists)

2. Design of the joistsas T beams (integrally connected with
top flat dab
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Upper Flat Plate Design /%

(8 T’ 3
(1) Upper Plate Design: (design as unreinforced section) d U Bl }
Assume = 37 for weight estimate.

2 t
—M,.=l'-h[ 'X»_i'l'l'.'u 4
T 6 ||"I |
My=9@ M, (%= 063 for k
unreinforced | : 3?!" 1 30"
conerete | I T T

WEE: e Sreeis
—Ma= ]2‘ TR e T

find t.

—assumed

wur1.4x[%’-xmsu]+| 43204+1.7%80 = 0.22 ksf

K 307 1 kips /
M,,-u_:zx[ajx- =0.115 fKiPsg

s Ilf.rm /o ,.ax{ wun—]f T P —
| f¢hf. S0.65%12%53000

Acmg ™ Aumin = '::—;g x3x12=0.065 i1 3 43 @ 20°

welded wire mesh = 4w 12-W2RE W4
from tables = (A, =075
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Design of Joists

By ACI Table 9.5

L 26x12 i
n=—="—""=14, "
Bisin 2 o Qin say 15

Make joists 12" and slabst=3" , b=5"
i Suggested practical dimensions b= 4", t=2" d=16")

* Design One Rib: | 357
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DeS|gn for Flexure

{d=14")
G127
=143+ t ]E "ﬁzﬁlﬁﬂ H =
Ve 4|_ [ 15 ) |?><12] l
20 i) ] 35 ’
| 14— LT — =0.744 K
[ 1000 000, 12 =7 f/ﬂ
Megative Moment
kg B Yoo koA
Me= Sow L = Sx 0744524 57 = 406 Ko7 }
P
T | i
d= 15" % =147 h =
caver d:,r; w{l,_fir
200 200 87
e " 0078} K = LB
Koo = G5t~ 0,85 3000 R O e
[ Zx:ﬂ.é ® I_z_h; <k
k=1=q(1=— : =0.247 - OK
Vo 0853514’ >k,
40.6x120 214

A= 09 2074in® >
M eoaaf-02477) T T s
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Verification of Shear

V= w.,[iz‘- = ajr = 07441225 - 14/ )}~ 8.25 kips

at d distance

away from support
3 1-5“1 s

A

gt ﬂEﬁ/ i

22F =120 psi

f'ul.lrl.ll. T

fo = fioma = (2) reinforcement required.

{b) enlarge rib at its end.
Use aliernative (b} -

b g > g
bk lzﬂx 6 in, &

P .

By b 3
LAQT
3

enlarging
SPAcs

commercial forms:

£

370"

V)
H m-&
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Design for Flexure

Positive Moment
pptil w,L? = L 0.744x24.5 =279 k-t
16 16
l6t+b=16x3+5 =53
B=min / s =135 € poverns
L ¥
—=26x12 =
e % 78
2x279x12/
k_]_|]——m—ﬂ021 (< Knin )}
V' 085x3x35x14°
fa %i =021 > 0.021 neutral axis in flange.
27.9x12 o2
- =045 in°/ #4
Agreg = ﬂ'}l}xﬁﬂxM{'l “'3'2‘2} 5 ‘b <« + 1 #5
:_} A! n|i||_:I “}‘2} ‘:n'3 1)
200, 200 B o3
Auma = S=bd = o x5x14=023 07

L

note - smaller b 4= 12 or W25 = W1.25
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Area of Reinforcing Bars

Table 3-6 - Total Areas of Bars - Ag(in?)

.“w‘i |
| 3
i

NUMBER OF BARS
BAR | BAR
SIZE | DIAMETER 1 2 3 4 5 6 7 8
#3 | 0315 Jom | 0.22]0.33 ] 0.44 | 0.550.66| 0.77] 0.88
#4 | o500 Jo.20 |0.400.60) 080 {1.001.20| 1.40] 1.60
#5 | 0.625 Jo0.31 | 0.62]0.931.24 1.5 1.96| 2.17] 2.48
#6 | 0350 Jo.as | 0.881.32 1.7 |2.20|2.64] 3.08] 3.52
#1 | o5 Jo.o | 1.20 (1.8 [2.40 | 3.00 [ 3.60] 4.20 4.00
#8 | 1.000 Joo9 | vsef2.3 306|395 a] s.s3f 632
29 | 1028 §1.00 | 2.00 | 3.00 | 4.00 | 5.00 | 6.00| 7.00] 8.00
£0 | 10 f1.20 | 2.5 | 3.8 | 5.08 | 6.35 | 7.62] 8.89[10.06
M| oo foss | 302 468 | 624 | 7.80 | 9.36 |10.92 | 12.48
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