Systems
* beams separate from slab

» beams integral with slab
— close spaced

lecture
QME-WAY SLAR

i Contlnuous beams (with beams)
* N0 beams

i é"__ L -
concrete construction:
T-beams & slabs
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heavily reinforced
toresist shear w
around columns =~
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(a) ONE-WAT CONCRETE JOIBTS

THO-AAY SLAB
(with aropped panels)

FLAT PLATE

T sections T sections
« two areas of compression in moment * negative bending: min A, larger of:

ossible 6, f. 3y f!
P . A=2C(d) A="X"<(bd)
* one-way joists f f,
- effective widtf\ (interior)
—L/4 CEat e
—b,, + 16t "
— center-to-
center of
beams

« effective flange width

Figure 9.3.1 Actual and equivalent stress distribution over flange width
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FLANGEforms

FLANGEforms are available in stan-
These

T sections One-Way
 usual analysis steps » Joists S |

moate various layouts and joist
wikiths where required. They are

efficient for projects with heavy

1. assume no compression in web — standard R

ping. They are efficlent for projects

L stems o
2. design like a 0.85¢" PR

EEHELIEEAELHIE

the structure is not required to pro-

—_ 2 5” to 4 5” e ny Jrudng
rectanqular beam al2 : ' N
9 a=B1X1 Yalz_c slab B i i

3. _needs reinforcement _-30°widths e,
in slab too T SR
—reusable b

and flanges.

4 | | f t. 1f & higher quality finish is required, . . .
" a S O an a yZ e 0 r n e g a Ive fO r m S ::‘: :“"Egd E(:%L;E%?&W Voids CrFEC:;dGhEvm\::r:;nus Size
forms are often offset by finishing
moment, if any SnmetEs
1) tative for assistance.
Concrete Slabs 5 Foundations Structures F2008abn Concrete Slabs 6 g
Lecture 23 ARCH 331 Lecture 23 = P Gl
3

WIDE FLANGEforms \u

One-Way | Compression Reinforcement

« Joists SR » doubly reinforced 1
—wide pans  EEEEEE negative bending W

two compression forces — L\ L

bigger M, ”

— one-leg enap— control deflection ;o | w

stirrups S 7 increase ductility
- f | B 1}; needs ties because |
_ | == L of buckling ’

Using hard rock concrete, a 4 1/2-inch
slab and minimum slab reinforcement
. will result in sufficient capacity for a
variety of superimposed loads while
—light loads &  =msmrsis
lower depth forms are appropriate for
spans in the 25~ to 35-foot range.
Deeper depths are appropriate, under
On S anS 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.
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These forms are appropriate for struc- w T
tural concrete only, and should notbe | ————

——
i

*s

|

|

[ ] "A

_57, 67up rating.

Ifa higher quallty of finish s desired, 1'
for additional cost, you may wish to -
consider Ceco LONGforms (please see
Concrete Slabs 7 page 6). Your Ceco B - V
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Compression Reinforcement

 analysis S ,
[ - o (L
- AS & AS, I —'[7 i A L.AT-".M .i}[— : 1 CCC:
— | 4 ‘= | d-ar2
—-T= CC + Cs 4 A, |
_ e e s i ° -1
-T=Ad, ,

- Cs=A/ (f's- 0.85f,
—C.=0.85f"ba with a =g x
— f.” not known, so solve for x (n.a.)

— fs < fy ?

— M, = T(d-a/2)+C(d-d")
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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
mest twist

— more curvature in middle romer ., Nsons s

OME-WAT SLAS
(with beams)
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Slabs

« one way behavior — like beams
* two way behavior — more complex
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TABLE 9.5(a)—MINIMUM THICKNESS OF

Slab Design

* min thickness by code ssi"“ —
) [P | | e
* reinforcement E

Members not supporting or attached to partitior
other construction likely to be damaged by (age

Member | deflections.
- vsvgl;d?a:s £20 tr24 ‘ £i28 £no
— bars, welded wire mesh e |
. wayslabs i £ne £18.5 ‘ (23] | L/q -
—cover Bt e o ez
‘.mr i @ equilibrium density, w,, in the range of 50

mumun.mmpndnmna n'bn!w)bu! ot less

— minimum by steel grade i e,
* 40-50: -

0= A =0.002

. 60 bt

A
_ A _po0018
P =t
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One-Way Slabs

« A, tables
* max spacing
— <3(t) and 18”

— <5(t) and 18” — temp & shrinkage steel

* no room for stirrups

Precast

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

Bar Bar spacing
size 6 7 B k] 10 1 15
#3 022 | 019 | 017 | 0.15 | 0.13 | 0.12 0.09
#4 040 | 034 | 0.30 | 0.27 .24 | 0.22 0.16
#5 062 | 053 [ 046 [ 041 | 0.37 | 0.4 0.25
W6 088 | 075 | 066 | 059 | 053 | 048 | 0. 038 | 035
#7 1.20 | 103 | 090 | 0.80 | 0.72 | 0.65 .60 0.48
#8 158 | 135 | 1.18 | 1.05 | 0.95 | 0.86 | 0.79 | 068 | 0.63
#3 200 | 1.71 150 | 133 | 1.20 .08 .00 086 | 0.80
#10 254 | 218 | 191 169 | 162 | 1.39 .27 109 | 1.02
#11 312 | 267 | 234 | 208 | 1.87 | 1.70 .56 134 | 125
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* prestressed

— PCI Design
Handbook

—double T’s

— hollow core

—-L’s
* topping
* load tables
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Strand Pattern Dasignation DOUBLE TEE
Ho of srand (16) 120" x 28"
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Ty o 12
158-01 = 5
30 [ 30
= - e
R Y 2% ‘ f 7 ta
" Diamater o sirand in 16t
Sul ey shown incde dead load of 10 :\_a.c,‘w,e,
5l o sntopped membsers andl 15 pof for
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Lomptime cambers include superimposed ———
Soad o o e v oad
Key =
142 - Svfe perimposed service lond, paf 1;=5000psi
4 ~ Extmaled camber at erecton, n. -
e = 270000 5

Table of safe superimposed service load (psf) and cambers (in.)

Section Properties

Topp
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