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 two areas of compression in moment
possible

* one-way Joists

* effective flange width
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Systems

» beams separate from slab

» beams integral with slab
— close spaced

 continuous beams in boans)

* no beams

heavly reinforced

toresist shear o

around columng y
s

(a) ONE-WAY CONCRETE JOISTS

THO-WAY SLAB
(with dropped panels)

FLATPLATE
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T sections
* negative bending: min A, larger of:

A :%ﬂ(bwd) A :3\/76 (b,d)

N

. Y, .
« effective width (interior)
_ L/4 A = equivalent width :cluzl ex_treme fiber
- b, + 16t

— center-to-
center of
beams
Figure 9.3.1 Actual and equivalent stress distribution over flange width
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FLANGEforms

FLANGEforms are available in stan-

T sections One-Way
* usual analysis steps - Joists e |
1. assume no compression in web — standard el ey

ping. They are efficient for projects

gn li stems Smimae | T
2. design like a 0.85" ==

—2.5"104.5” G Ll

rectangular beam a/2 sebomuimig |
gul aspi|  F¥2-C slab SEEeE

3. needs reinforcement _~30"widths =~ Eeeeie, | Tl
in slab too T el e
N — reusable P s e e o=

and flanges.

4. also analyze for negative forms gEamm
moment, if any =

Voids Created by Various Size
FLANGEforms

WIDE FLANGEforms W\”
One-Way ] gg"[[ Compression Reinforcement

'WIDE FLANGEforms are available in
standard 53 and bﬁ-dm: mms When

.
° ! used with 7 and 6-inch joists they pro-
OIS s duce 5 and 6-f00t MOdules respec-
e "
i
i
: can be used Incombination with san-
— wige pans dard wkith pans to address span and
Joad requirements. This. System is very

efficient for projects where the struc-
tural fioor must provide a two-hour fire.

5,6’u

J p Using hard rock concrete, a 4 1/2-inch

slab and minimum siab reinforcement

 doubly reinforced A AP ——
* negative bending I v
« two compression forces = K [ (\ —
 bigger M,
« control deflection S e
* increase ductility A

| ’ ’ SRR | - e * needs ties because . | J|. A
J I_I | Srmerl | IEEE of buckling

. will result in sufficient capacity for a

— light loads &  =imw=wz
m‘\’nﬁ:{s& 0 SSM_riﬂoem

e
long spans o

spans up to 60 feet can be achieved
with post-tensioning

— one-leg ————

Ing CONAILONS Can be Accommodatid

; T,

stirrups e et
module construction.

‘These forms are appropriate: for struc-
tural concrete only, and should not be

T
1F a higher qualiy of fiish is desired,
for addiional cost, you may wish to = —
consider LONGforms (please see
Concrete Slabs 7 page 6). Your Ceco representative can " =
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Compression Reinforcement Slabs

* analysis S , « one way behavior — like beams

13— B . o é!; 3 B
—As & A TR Tl * two way behavior — more complex
—T=Cc,+C, ‘| || .|

~T=A{, Lopeetys e [

—Cs=A(fs-0.85f7

— C,=0.85f"ba with ¢ = bix

— f¢ not known, so solve for x (n.a.)
- fs ’ <fy ?

- M, = T(d-a/2)+C,(d-d’)
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TABLE 9.5(a)—MINIMUM THICKNESS OF

Slab Design Slab Design

* one unit wide ‘strip” * min thickness by code = “=swnecrnos e cowvtes
. . Slmply sup ‘ One end l Both ends
* with uniform loads

ic ntilever

e re I n fo rcemen t i mbes o spoorig o tache o prtons o

Member deﬂect ons
Solid o e

— like “wide” beams — bars, welded wire mesh o "
, , 8}7&7;\92;3;1..5 . wayslabs ene | enss | ez e
— moment / unit width ) —cover w»" it e S

)Rv ge of 90
o115 e vane e i bo ple dby(185 o%ﬂsw)b« ot less,

— minimum by steel grade  issmammomme s os- onse,
* 40-50: A
p=—-=0.002
. 60: A bt
p=—=-=0.0018
bt
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— uniform curvature

 with point loads

— resisted by stiffness
of adjacent strips

— more curvature in middle




One-Way Slabs Precast

A, tables * prestressed

b=12" Strand Pattern Designation DOUBLE TEE Section Properties
{ Untopped Topped
f . | 640 in?

44563 in' 61410 in*
2021 in. 2319 in

* max spacing I nig — PCI Design | 17" — "
. | ol o | Ha n db 00 k b b oo %ﬁ_’%*‘“ LIm e sem
- _<3(t) and 18 S, = 5577 in’ 9018 in’

¥ = >

St oads shown incicde dead load of 10 . 28"
s b for untopped members and 15 psf for 3" Chamfer W= 511 pr 822 pi

members.  Remainder is Ive foad, DL= 43 psf 68 psf

— <5(t) and 18” — temp & shrinkage steel —double T's | === ‘

* no room for stirrups ollow core

18 - Estimated long-time camber, in

Normal Weight Concrete

L J Table of safe superimposed service load (psf) and cambers (in.) 2 in. Normal Weight Topping
Table 3-7 Areas of Bars per Foot Width of Slab—As (in.2) S siand [Vlond) Span, t
Patern | ") 40 42 4 45 43 S0 52 54 56 58 60 62 64 66 68 70 72

Bar Bar spacing (in.) B S0 | @ 0 ® ® 0 ® & & %

size |6 7 B F] 0 ] 11 12 | 138 [ 14 | 15 | 16 17 | 18 ° to In S| oo | 9% 32 33 85 07 o8 o8 o3 o1 a1

#3 0.22 | 0.19 | 017 | 0.15 | 013 | 012 | 0.41 | 0.16 | 0.09 | 0.09 | 0.08 | 0.08 | 0.07 ws| 0 [ N MW LN S8 & o

#a | 040 | 034 | 030 | 027 | 0.24 | 022 | 020 | 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.13 ID 1o 1o b 46 4b as 68 07 05 03 00 o

#5 0.62 | 053 | 046 | 0.41 | 0.37 | 0.34 | 031 | 020 | 0.27 | 0.25 | 0.23 | 0.22 | 021 P R R O B B

46| 0.88 | 0.75 | 0.66 | 0.50 | 053 | 0.48 | 0.44 | 0.41 | 0.38 | 0.35 | 0.33 | 0. 0.29 ° Ioad tab/es o e 0 %

#7 .20 | 103 | 090 | 080 | 0.72 | 0.65 [ 060 | 055 | 051 | 048 | 045 [ ¢4 040 B3] a0 [EEONVEREER 12 18 14 14 M 8 2 o2 i3 s

#8 58 | 1.35 | 1.18 | 1.05 | 0.95 | 0.86 | 0.79 | 0.73 | 068 | 063 | 0.59 | 056 | 053 % Y B T T e I

#9 00 | 171 | 150 | 133 | 120 | 109 | 100 | 002 | 086 | 080 | 075 | 0.71 | 0.67 | ars L A - - + M R M A Y Y M Y W

#10 | 254 | 218 | 181 | 1.68 | 1.62 | 1.39 | 127 | 147 | 1,00 | 1.02 | 0.5 | 0.00 | 0.85 o | 1438 T OB N 2 2 o2 33 2 o2 20 s

#11 12 | 267 | 234 | 2.08 | 187 | 170 | 156 | 144 | 194 | 125 | 147 | 1.10 | 1.04 19 1o 16 18 17 15 13 10 07 03 -0z
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