lecture

Systems

concrete construction:
T-beams & slabs
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T sections

THO-HNAYT SLAB
(with dropped panele)

* beams separate from slab

* beams integral with slab
— close spaced

« continuous beams itneams)

* no beams

heavily reinforeed

toresist shear .

around columng .~ Al
=

(8} ONE-WAY CONCRETE JOI5TS
FLAT PLATE ’
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T sections

 two areas of compression in moment
possible

* One-way joists
« effective flange width

CONTINUOUS
SLAB BARS (AS REQUIRED)
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* negative bending: min A, larger of:
64/ f, 3y f.
A==r50,d) A== (bd)

. effective width (interior)

A\ = equivalent width
for uniform stress

Actual extrer 3
r compressive stress f,.
-_ and b5 for infinitel ide flange
co orce
as a S T \ 5 =

—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 i |

modate various layouts and joist
widths where required, They are

efficient for projects with heavy

1. assume no compression in web — standard T

ping. They are efficient for projects

as(§

A%

a3

g "

of smalke size and for moderate
stems i projects with el lyouts
or unusual building shapes, They
7 b2 vide a two-hour fire rating by using
—_ . to . 3-inch or 3 1/2-Inch top siab.
The warying depths provide flexibil-
L
M cal and communication ditribution
needs reinforcement : P
. 7 capable of producing sound struc-
—_—— Wl t S tural concrete, but are Incapable of
will have irregular joists, a rough
— reusa e finish, and offsets at both the lags
and fianges.

2. design like a 0.85¢" S
4. also analyze for negative forms o s s

rectangular beam a/2
g a=p;X dalz_c slab e iy
in slab too T T T [y
LONGforms (please see page 6.)

Voids Created by Various Size
The additional cost of higher quality . FLANGEforms

moment, if any e o

tative for assistance.
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WIDE FLANGEforms jj@]g\v
‘ R

Compression Reinforcement

WIDE FLANGEforms are available in

- standard 53 and 66-inch widths. When
° used with 7 and 6-inch joists they pro-
oists e

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-
—_ Wl e ans dard width pans to address span and
load requirements. This system is very
efficient for projects where the struc-
tural fioor must provide a two-hour fire

5 J 6 J u rating.
) p Using hard rock concrete, a 4 1/2-inch

 doubly reinforced — =
* negative bending TN
« two compression forces 1\ L

bot— 1~

slab and minimum siab relnforcement _‘j
. vl result In sufficent capacity for a
varlety of superimposed loads while Ur U Ur
— light loads S - -
lower depth forms are appropriate for

spans in the 25~ to 35-foot range.
Deeper depths are appropriate, under

onda spans e b ot o e S
45-foot range using mild steel, while
spans up to 60 feet can be achieved
vith post-tensloning.

- One'leg By varying foist widths, different load-

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

* bigger M,
 control deflection L ‘
« increase ductility :

 needs ties because . | & | | % |
of buckling

e

These forms are appropriate for struc-
tural concrete only, and should not be
specified for critically exposed surfaces
where appearance s important. They
are a segmented steel form that will
impart irregular lap and flange marks
to the finished concrete, though many
believe the finished product is accept
able for non-critically exposed work.

1fa higher quality of finish Is desired,
for additional cost, you may wish to

Ceco LONGforms (please see

Concrete Slabs 7 page 6). Your Ceco representative can = 3 .
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Compression Reinforcement

* analysis Coe .
—A & A T i . <T—r—qf
| L= L d-ar2

-7 ::(:C-+ (:S ld :
-T=Ad, R e * ==
- Cs = A/ (f5-0.85F,

— C. = 0.85f'cba with g = g3 x

— f¢" not known, so solve for x (n.a.)

—fJ < 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

— more curvature in middle

ONE-NAY SLAE
{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

F2008abn

TABLE 9.5(a)—MINIMUM THICKNESS OF

NONPRESTRESSED BEAMS OR ONE-WAY SLABS

|mp1y sup- o"e e' d

» min thickness by code  tussemecnowsame cowureo

AE

Both ends
ntinuous | Cantilever

* reinforcement

Member deﬂemmns

Mer mbsrsno!s upporting or attached to partitions or
other construction likely 1o be damaged by large

Solid of
- labs €20 tr24 t/28 £no
— bars, welded wire mesh =+ ’ :
" _way sl Iabs | tne | 185 23 t8
[Notes:
- Cover mﬁlmﬁ%hm he vaksos shal s rosed

‘Alrnr ight concrete having equilibrius

in the range of 50

B 113 EF, e valves e nal g ulpled By (188 6508w} buf ot oos

—minimum by steel grade oo
« 40-50: =
p= % =0.002
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One-Way Slabs Precast

« A, tables * prestressed
A o S J— DoYRLE Tee T

: T 52 seaght D= dpeessed ] A - o0 m?
* max spacin ' o — PCl Design | . T * i b o n
I t I ' o o E e 0 e W o= 2021 in 2319 in
o1 q ) No. of depression points L — ¥ o= T8 in 681 in
» — — Handbook = i iiamh den
— Sufe loads shown include deed load of 10 - 8 = 5577 in' 9018 in'
_<3(t) and 18 8 | el o wnopped memons and 15 paf for ¥ Chamier Wi S pt 822 pr
o e, s o o L
s 162 in

— <'5(t) and 18” — temp & shrinkage steel —double T's | 2= -

| - h " W r (Rt 1,,=270.000 ps
* no room for stirrups ollow core

18 - Estmated lang-tim ¢

Normal Weight Concrete | 12DT28 + 2

L 1) 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/ft) S arng (Hie00) B Span,
patern | Y450 0 42 M e 45 W 5 4 % w W & M 8w @m 0
Bar Bar . w0 | F 6 ® B 0 ® 5 & ¥ W
|_size [ 6 7 E E | n ° to N M| s | 8% S5 85 Ge o7 45 55 o3 o1 o1
0.22 | 0.18 7 { 015 | 0.13 | 0.12 ms| M0 IW W OW W ORI OR N8N .
10 10 10 10 10 08 08 o7 05 03 00
= D40 L 054 1 090 1 027 L 024 1 022 P T - B S
0.62 X .48 | 0.41 .37 .34 ws | oggp [ 1011tz o213 o13 o133 i3 12120
#6 0.88 | 0.75 | 066 | 0.59 | 0.53 | 0.48 ° I d t bI P TR A T T - B
w7 1120 103 [ 090 [ 080 | o | 06 oad tables me| Lo [ESEREN B W M U oMou o8B o§ B
48 1.58 | 1.5 | 1.18 | 1.05 | 0.95 | 0.86 T e A R R
#9 2.00 | 171 | 150 | 1.33 | 120 | 1.09 [or] a7 1735 17 18 i 17 Y8 §s 33 11 e o8 or 02
#10 | 254 | 218 | 191 | 169 | 1.52 | 1.39 IzmJ TS A S S I R
#11 312 | 2.67 | 2.4 | 2.08 | 1.87 | 1.70 haoad 19 19 18 18 37 15 13 0 o7 03 -02
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