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concrete construction:
T-beams & slabs

Lecture 22 ARCH 614

T sections

» two areas of compression in moment
possible

* one-way joists
« effective flange width

I—CDNT\ NUCUS
SLAB BARS (AS REQUIRED)
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Systems

» beams separate from slab

» beams integral with slab
— close spaced

QMNE-WAY SLAE

i Contlnuous beams (with beams)
* NO beams

heavily reinforced
toresist shear w
around columng = 0]

(8) ONE-MNAYT CONCRETE JOIBTS

THO-HAY SLAB
(with dropped panels)

FLAT PLATE
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T sections

* negative bending: min A, larger of:
6,/ f/ 3,/f.

A=2E0,0) A= 0,0)

y
« effective width (interior)
—L/4 B
—b,, + 16t

f

— 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 |

modate various layouts and jost
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widths where required. They are
efficient for prajects with heavy
ping. They are efficient for projects
of smaller size and for moderate ar
the structure IS not required to pro- | st
” b vide 3 two-hour fire rating by using | 15 312 e =k . Contact your Coca Conerete |
j— to 3-inch or 3 1/2-Inch top siab.
rectangular beam bal2 : : ot
a: C ity to meet a wide range of spans
1 S a and loads, Further, they will accom-
- modate in-the-floor raceway electri-
cal and communication distribution
. needas reinforcemen e G NG e
- producing Bght tolerances and
INn sla too Smootn finhes. s form & 5 seg-
T mented steelform and the concrete | " ok i acs o RAKTITS andoits obreen o
I I f . and flanges.
4. also analyze for negative B
: y g forms

M . b d d superimposed loads and provide 1
1. assume no CompreSSIOn in we — stanaar v dertim b A A
. - t size projects with imegular layouts -
2. design like a 0.85F" stems pER | -
The varying depths provide flexibil-
— ~30” widths P iy e
— reusable o ol it 3 wuth | 07 o T e
you may wish to consider Ceco

Voids Created by Various Size
LONGforms (please see page 6.)
. ‘The additional cost of higher quality . FLANGEforms
forms are often offset by finishing erciw rrticniinn
y costs, Gontact your Ceco represen-

tative for assistance.
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WIDE FLANGEforms are available in

Compression Reinforcement

One -way
. standard 53 and 66-inch widths. When
° used with 7 and G-inch joists they pro-
oists S

tively. ACT 318 requires the "joist” to
be designed as a beam with minimum
shear reinforcement. Any joist width
H can be used in combination with stan-
— WI e pans dard width pans to address span and
load requirements. This system s very
efficient for projects where the struc-
tural floor must provide a two-hour fire
5 J 6 J u rating.
b p Using hard rock concrete, a 4 1/2-inch
slab and minimum siab reinforcement
. will result n sufficient capacity for a
varlety of superimposed loads while
— light loads e

lower depth forms are appropriate for

 doubly reinforced b 5 =1
negative bending s (

(e)
two compression forces | [

[

spans in the 25~ to 35-foot range.
Deeper depths are appropriate, under
Ong Spans moderate loads, for spans in the 35~ to
45-foot range using mild steel, while
spans up to 60 feet can be achieved
with post-tensioning.

—one-leg B e st

ing conditions can be accommodated
. using standard forming equipment
without the need to add drop beams.
stirrups e e e s
sary cost, are not required with wide
module construction.

s T=Ce+Cy  thrat ik

° T:Asfy | . . _L_>
C.=Af, i =5 I

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

specified for critically exposed surfaces
wihere appearance Is important. They

are a segmented steel form that wil

impart irregular lap and flange marks.

to the finished concrete, though many Voids Created with b —_—
believe the finished product is accept- 66" Design Module A L J —_ - + -
able for non-critically exposed work. o e repmro— n S
1f a higher quality of finish Is desired, w )
for additional cost, you may wish to o o
Ceco LONGforms (pleasesee | | ™
Concrete Slabs 7 Elem  page6). Your Ceco representative can - - Concrete Slabs 8 Elements of Architectural Structures S2009abn
assist in form type selection. 3 weey
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Compression Reinforcement
* needs ties because of buckling

» simplified method in text assumes
— A = 0.3A, .

| b |
-M, > M,/ - : iy
" /9 R <
(A T |
—fs—/ny | 4 b= | d-as2
— = ’ A A, i
a 2d F R 'fsf 1 ° i
— S0 ’
Ag — M u / ¢
f(d—d)
y
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Slab Design
* one unit wide “strip”
« with uniform loads
— like “wide” beams
— moment / unit width
— uniform curvature
 with point loads

— resisted by stiffness
of adjacent strips

— more curvature in middle e :wiet

OMNE-WAT SLAS
(with beams)

mest twist
(¢) ‘some twist
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Slabs

» one way behavior — like beams
* two way behavior — more complex
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Slab Design

* min thickness by code e mmumnicnesor  res
UNLESS DEFLECTIONS ARE COMPUTED
. j=+- ] Minimum thickness, h_|
* reinforcement S| mone [ Sobee [
Me:'bers n&t ;uppcmng or attached to partitions or

. Momber | Sther construction ikay to ba damaged by large
b Ided h e SEESEEESSSSYRST
ars, welded wire mesh gz <7 = =
e e |
- Cover way slabs 20 £1185 e | s
used dire n

— minimum by steel grade
* 40-50:
o= A =0.002
* 60: As bt
=—=0.0018

£ ot
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One-way Slabs *not in note set

« A, tables

* max spacing* % R
— <3(t) and18” | : |
— <5(t) and18” — temp & shrinkage steel

* no room for stirrups

Table 3-7 Areas ot Bars per Foot Width of Slab—A (in.zlﬂ)

Bar Bar spacing (in.)

size 6 7 B 8 10 1 12 13 14 15 16 17 18
#3 022 | 019 | 017 | 015 | 013 | 0.12 | 0.11 | 0.10 | 0.0 | 009 | 0.08 | 0.08 | 0.07
#4 040 | 034 | 030 | 027 | 0.24 | 0.22 020 | 018 | 017 | 0.16 | 0.15 | 0.14 | 0.13
#5 062 | 053 | 048 | 0.41 .37 | 034 | 031 | 029 | 027 | 025 | 023 [ 0.22 | 0.21
#6 088 | 0756 | 066 | 059 | 0.53 | 048 044 | 0.1 038 | 035 | 0.33 | 0.31 0.29
#7 1.20 103 | 090 | 080 .72 | 0.65 0.60 | 0.55 051 | 048 | 045 0.42 | 0.40
#8 158 | 135 | 1.18 | 1.05 .95 | 0.86 079 | 073 | 068 | 063 | 0.59 | 0.56 | 0.53
#9 2.00 1.71 1.50 1.33 1.20 | 1.08 1.00 | 0.82 086 | 0.80 | 0.75 | 0.71 0.67
1.09 | 1.02 | 085 0.80 | 0.

#10 254 2.18 1.91 1.69 1.52 1.38 1.27 1.17 85
#1 312 | 267 | 234 | 208 | 167 | 1.70 156 | 144 | 134 | 1256 | 117 | 110 | 1.04
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