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PRECAST CONCRETE BEAMS AND GIRDERS

PRECAST CONCRETE
BEAMS AND GIRDERS

60"
1524 mm

48
1218 mm

36"
914 mm

Depth of beamn or girder
Inverted T- and L-beams

24"
610 mm

Rectangular beams

13"
305 mm ;g 30" 45° 60 75
46 m 81m 137 m 183 m 229 m
Span

COMMON SIZES OF PRECAST CONCRETE
BEAMS AND GIRDERS

Rectangular beams commonly range in depth from 18 to 48 in. (457 to
1219 mm). Widths range from 12 to 36 in. (305 to 914 mm).

Inverted T- and L-beams commonly range in depth from 18 to 80 in.
(457 to 1524 mm), although sections deeper than 48 in. (1219 mm) may be
subject to shipping or handling restrictions. Widths of the beam stem (not
including the ledges) range from 12 to 30 in. (305 to 762 mm).

Standard dimensions for beam ledges are 6 in. (1562 mm) wide and 12
in. (305 mm) deep.

Beam sizes typically vary in increments of 2 or 4 in. (50 or 100 mm).
Availability of sizes varies with suppliers.

RECTANGULAR BEAM

INVERTED T- AND L-BEAMS

This chart is for precast concrete
beams and girders. For light loads
or close beam spacings, read
toward the right in the indicated
area. For heavy loads and large
beam spacings, or for girders, read
toward the left.

Depth

Width
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Depth
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305 mm

8” \—Width of
152 mm beam stem
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SITECAST CONCRETE BEAMS AND GIRDERS

60."
1500 mm

"

1150 mm

30"
750 mm

Total depth of beam or girder

15"
400 mm

SITECAST CONCRETE
BEAMS AND GIRDERS

20
6 m

40!
12m

Span

60"
18 m

80'
24 m

3
&
o)
&
o 3 Te'tia
Width

This chart is for sitecast concrete
beams and girders, either conven-
tionally reinforced or postten-
sioned. For lightly to moderately
loaded beams, read toward the
right in the indicated areas. For
heavy loads or simple spans, read
toward the left.

B For girders, read on the lines
indicated.

B Size beam depths in even 2-in.
(80 mm) increments.

m Total depth of beam or girder is
measured from the bottom of the
beam to the top of the slab.

B Normal beam widths range from
one-third to one-half of the beam
depth. Use beam widths in multi-
ples of 2 or 3 in. (80 or 75 mm).
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Concrete Systems — one way slab

‘b..l‘ L.I -:

.__—1 Gyan/30 for floor labs; 4" pn. | B
5pan/36 for roof olabs

» 5lab 16 supported ot two cides by beame or bearing walls;
beams, n turn, may be supported by girders or columns,

o One-way 9labs are veed for light %o moderabe loade over
relatively ohort spane.

o Large modvle size 16 not as Flexible for defining irrequiar
bays 26 smaller modvles of waftle 4lab.







Concrete Systems — one way slab




gLAD

1% t0 36" opane

;—2'/2” to 42"

S T S :rr-.in— —_— —— -l - P e e e ]
i LAl 1 1 b |
L :I [-5"t0 2" L—¢" to 20" Distribubion rib for spans
_ ! ! in 2" over 20'; space nok more than
ZZ nzgjr;i increments 16" 0.6, for spane over 30!
Zyrl b (min. total depth = opan/24)

o Jowot band 16 an econom cal slbernstive to conventional besms b hae

the same depth 25 the joists bvb 1o brosder,

e One-way |oi6t 4labs are vsed for longer spans and heavier

loade than practical for one-way s0id 4labs; not 2e suibable
for 1ame concentrated loade. -

e Jsists may be Flared st the beam supporte for grester

shear resiotance.




Concrete Systems — one way joist

36l
110m

] Allen & lano - The Architect's Stu




Concrete Systems — two way slab

; I
bas (R

L —pepbh= slab perimeter/igo; 4" mmn.

« Two- way slab 15 supported on four
o1dee by beame; bay shovld be a2
nearly square a¢ possible.

o Two- way 4labe with beams are voed
for long spans and neavy loads, or when
2 high resistance o lsteral forces 1o
required. Two-way #labs, however, are
voually made withovt beames,

See below.

TWo- WAY GLAD
WITH PEAMS

"1 15" to 40" spane




Concrete Systems —two way slab

SITECAST CONCRETE |
TWO-WAY FLAT PLATE

Depth of slab

Allen & lano - The Architect's Stu




Remember one way slabs
need to nearly square

One-way and two-way slab action, with
deflections greatly exaggerated.

T'wo-Way Slab Action With Beams
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One-Way Slab Action

Two-Way Slab Action Without Beamns



| TWO- WAY GLAD
WITH PEAMS

%' 10 40" spane



SITECAST CONCRETE TWO-WAY FLAT PLATE

SITECAST CONCRETE
TWO-WAY FLAT PLATE
157
381 mm
a3z
o 88mm
b
12" E 267
Q 305 mm 2 660 mm
5 o
a o
‘E g 20"
o, E‘ 508 mm
& §
229 mm
£ e
§ 406 mm
g% 12"
152 mm 305 mm
3
76 mm ] 20" 30" 40 50"
30m 61m 91m 122 m 182 m

Span

COLUMN SIZES FOR FLAT PLATE CONSTRUCTION

The shallow depth of the junction between the slab and the column in flat plate
construction restricts the minimum column size in this system. The right-hand
scale on the chart above provides minimum square column sizes for various
slab thicknesses. The required minimum column sizes for this system also
depend on the applied loads on the structure. For light loads, reduce the indi-
cated column size by 2 in. (50 mm). For heavy loads, increase the column size
by 2 to 4 in. (50 to 100 mm).

B For rectangular columns, use a column whose area is equal to that of the
square column indicated. For round columns, use a column diameter one-third
greater than the square column size indicated. Column sizes may also need to
be increased at the edges of a slab.

8 For columns in multistory buildings, or for columns over 12 ft (3.7 m) tall,
colurn size should also be checked using the charts on pages 108-109.

¥ [f smaller column sizes are desired, consider two-way flat slab construction
as an alternative construction system. See pages 120-121.

This chart is for sitecast concrete
flat plate construction, either con-
ventionally reinforced or postten-
sioned. For medium to light loads,
read toward the right in the indi-
cated areas. For heavy loads, read
toward the left.

B For rectangular column bays, use
the span of the longer of the two
sides of the bay in reading from this
chart.

B Size slab depth to the nearest
Y in. (10 mm).
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SITECAST CONCRETE TWO-WAY FLAT SLAB

SITECAST CONCRETE
TWO-WAY FLAT SLAB

15"
381 mm

12"
305 mm

Depth of slab

o”
289 mm

6"
152 mm

37
76 mm @

10
30m

20
61 m
Span

40"
122 m

COLUMN SIZES AND LAYOUTS FOR
FLAT SLAB CONSTRUCTION

For light to moderate loads, use a minimum square column size of 12 in.
(300 mm) for preliminary design. For heavier loads, larger columns or the
addition of column caps may be required. Column size may be increased by 4
to 12 in. (100 to 300 mm) for extremely heavy loads.

For rectangular columns, use a column whose area is equal to that of the
recommended square column size. For round columns, use a column diameter
one-third greater than the recommended square column size. Column sizes
may also need to be increased in multistory buildings or for columns taller
than 12 ft (3.7 m). See pages 108-109 for checking column sizes for these
conditions.

For maximum economy and efficiency of the two-way structural system,
column layouts for flat slab construction should adhere to the same guidelines
as those described for flat plate construction. Column bays should be approx-
imately square, and column offsets from regular lines should be minimized.
See page 118 for a complete discussion of these guidelines.

This chart is for concrete two-way
flat slab construction, either con-
ventionally reinforced or postten-
sioned. For light loads, read toward
the right in the indicated areas. For
heavy loads, read toward the left.

B For rectangular column bays, use
the span of the longer of the two
sides of the bay in reading from this
chart.

B Size slab depth to the nearest
¥ in. (10 mim).
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SITECAST CONCRETE WAFFLE SLAB

SITECAST CONCRETE
WAFFLE SLAB
24" domes
_— 610 mm 20
ra s B 1016 mm
20" domes [
24 e LI
=
Eb‘mmm .5‘?'- 5 914 mm
5 S
5 § 3
: s ‘
3 a0 5 7 16*domes & 32"
& 508 mm § é}O 406 mm g 813 mm
; o
5 &% 14" domes g
& %" 356 mm §
o "
16* S} 12" domes a8
10" domes
254 mm
12" " 24"
305 mm m gosdz_‘n:nes 610 mm
16° 32" 48" 64 80"
49m 98 m 146 m 185 m 244 m
Span

COLUMN SIZES AND LAYOUTS FOR
WAFFLE SLAB CONSTRUCTION

In waffle slab construction, minimum column size is dependent on the
overall thickness of the slab. The right-hand scale on the chart above pro-
vides minimum square column sizes for various slab thicknesses. For light
loads, reduce the indicated column size by 2 to 4 in. (50 to 100 mm). For
heavy loads, increase the indicated colummn size by 4 to 12 in. (100 to
300 mm).

For rectangular columns, use a column whose area is equal to that of
the square column indicated. For round columns, use a column diameter
~one-third greater than the square column size indicated.

For columns in multistory buildings or for columns over 12 ft (3.7 m)
fall, column size should also be checked using the charts on pages
108-109.

For maximum economy and efficiency of the two-way structural sys-
tem, column layouts for waffle slab construction should adhere to the same
quidelines as those described for flat plate construction. Column bays
should be approximately square, and column offsets from regular lines
should be minimized. See page 118 for a complete discussion of these
‘quidelines.

This chart is for concrete waffle
slab construction, either conven-
tionally reinforced or postten-
sioned. For light loads, read toward
the right in the indicated areas. For
heavy loads, read toward the left.

B For rectangular bays, use the
average of the spans of the two
sides of the bay when reading from
this chart.

m Total depth is the sum of the
depth of the ribs and the slab. (See
the diagram on the facing page.)
Depths are indicated on the chart
for slabs from 3 to 4 in. (76 to
114 mm) deep with standard pan
sizes. The choice of the slab depth
usually depends on the required
fire-resistance rating for the sys-
tem. See the facing page for fire-
resistance information.
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LM, depth =
span/36 or 4"
(¢" vo12"typ)

Min, dd}?bh: fypan/ﬁb' T Prop pzn&l

Mir. width= 0.4 Gpan ——

column cap

o Two-way 4lab 15 oupported by columne

withovt beams, "o
e Droy panels andior column caps [M[ [[J'Ql TWO- WAY FLAT
reinforce 4lak 3t column supports, SLAD

o Reinforcing oteel 16 arranged to handle
Varying stresses wibhin 3 4lab # — N
vniform thickness; thiz alse applies [E INJ
Yo tlob plates below. | 18"t 40" spane




Concrete Systems — two way flat slab

v e T
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Mint, depth = ] l

6pan/33 or 5"
(%" t2 14" fyp.)

e Mimmal conabruction depth can
minimize buvilding height.

o Two- way Flab plates are simlar to two-way
slaks b have ne drop panels,

o Flat plates are snibable for moderabe lsads,

o They are ample to form, and permit some
Hexibility in column placement.

TWO- WAY FLAT
x x| pLATE

| 1840 36" £pans




Concrete Systems — Precast Units

TYPE OF PREGAST CONCRETE UNIT THICKNESZ or SPAN RANGE 1n feet
PEPTH in inches

?- o I Ry R S v i I st
o n B IR 0 e B W e 7 4 - 24

¥ Exact dimension varies to allow e I P
opate for reinfercement and
4rovting.

S0LID FLAT SLAB

4,l’ 0" X — L
P . . ; | G 4 - 22
5 AR A R .: 5 - 5 20 - 32

¥ Algo available in 14 : 2'—0, 3.4 ", and 8“0 widths, oF . =
HOoLLOW CORE SLAP




Concrete Systems — Precast Units
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76 mm \ Toppedslabs only
Toppedoruntoppedslabs
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Concrete Systems — Precast Units
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Concrete Systems — Precast Units
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10’ 30’ 50’ 70" 90’
30 m 91m 152 m 213 m 274 m
Span

Allen & lano - The Arch




