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This invention relates to reinforced concrete beams
and related structures.

A preliminary beam is formed by the use of light forms
and: light shoring sufficient only to form and surround
the reinforcing steel with concrete, this comprising only
that much of the beam as constitutes the tensile com-
ponent of the beam.

The compression component of the temporary beam
comprises light, hollow blocks laid in close juxtaposition
cn the concrete. Temporary beams thus formed consti-
tute the supporting structure for carrying the forms for
forming . the complete beam and the floor slab, if the
floor slab be poured concrete.

Further details and the nature of the invention may be
readily understood by reference to the following de-
scription of one illustrative construction embodying the
invention and shown in the accompanying drawings.

In said drawmgs

Fig. 1 is an elevation partly in section showing the
preliminary beam, the light forms and shoring, and the
light weight hollow block comprising the compression
component of the beam;

Fig. 2 is a transverse vertical section taken on the
plane 2—2 of Fig. 1;
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Figs. 3 and 4 are views similar respectively to Figs. 1-

and 2 and showing the temporary beam carrying the
poured structure, including a poured floor slab, the forms
for forming the latter having been removed; Fig. 5 is
a view similar to Fig. 4, but in sectional perspective,
showing the manner of supporting the forms for the
final beam from and by the temporary beam; and

Fig. 6 is a view similar to that of Fig. 3 showing the
use of an interior or exterior masonry wall above the
beam to carry the compression which ordinarily would
be carried by the concrete comprising the upper chord
of the beam.

Reinforced concrete for buildings and particularly small
buildings such as residences has heretofore been ex-
pensive because of the high forming costs, Unlike in-
dustrial buildings, the forms are generally special, being
specially made for the job, and cannot be used effectively
or efficiently in a second building.

Referring to the illustrative structure, the reinforcing
steel 10 which carries the tensile stresses in the com-
pleted: structure, is- used to carry a large part of the
load imposed in forming and pouring the complete struc-
ture. The reinforcing is first stabilized by enclosing it
in concrete 11 whose depth is only a fraction of that
of the final beam. Forms 12 for forming this concrete
are similarly shallow and are supported by light shoring
13 which would usually be insufficient to carry the load
of the entire structure if poured according to conven-
tional practice. If desired the shoring may be adjusted
to give the bottom planks of the forms 12 sufficient cam-
ber to compensate for the usual deflection of the struc-
ture upon removal of the shoring and forms.

The concrete 11 extends to the abutments or columns
14 supporting the beam and serves to anchor or assist
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in-anchoring the tensile steel in the abutment or othér
supp01ting structure. Upon this concrete while it is* wet
is placed a series of light hollow blocks 15 and 16 with
their -faces .in .contact. The blocks are preferably cmdelj
block or block made from some light but strong aggregate
such as porous. blast furnace slag, porous fired clay etc.,’
that assume and transmit compressive stress in the -upper
portion of the beam..  The block may be the standard
8x8x16 block or half block. The block should pref-
erably be arranged so that some of the core spaces ex-
tend vertically -as in the case of blocks 15; and otheis
extend horizontally transversely of .the beam, as is:‘the
case with -blocks 16. Blocks 15 should particularly be
placed to receive reinforcement 17 for shear which: ex:
tends upwardly from the lower chord of the beam. Such
reinforcement for shear generally is located near the
supporting - columns or abutments where shear stresses
are the greatest.. The -concrete poured in forming the
final beam (and floor slab if any) enters the vertical
core spaces of the blocks 15 to surround and embed the
shear reinforcement 17 and to form an integral con-
nection between the’ tensﬂe and compresswe components
of the beam.

The horlzontally dlsposed core spaces of blocks 16
serve to. reeeive .and-support form-material (shown in
dotted lines. at 18, Figs. 1 and 3) for carrying the forms
19 ‘and 26 for forming the final beam and poured floor
if any. The form supporting material 18 need not be
specially cut but may comprise available pieces of wood
or the like which are inserted through the core spaces
of blocks 16 and project -at both sides to support the-
forms 19 and 20 (see Fig. 5). For example, the form
supporting material may comprise wood 2x4’s of various
lengths placed on-edge. They may be overlapped when
too long (as shown in Figs. 3, 4 and 5) to avoid cutting,
thus preserving them for further use. The horizontal
core spaces also may later serve as passages for pipes,
wires etc. .

Before pouring the concrete for the final beam and
floom"slab such reinforcement as may be required in the
upper chord of the beam and in the floor slab, is placed.

In the event the beam need to be the deeper than the

depth of the 8x8x16 inch block, large block may be used

or other block may be superposed on cne another to the
depth required, with the vertical core spaces in register
with those of the subjacent block.

When a concrete floor 21 is to be poured sunultane-
ously with the pouring of the cornpleted beam structure
the form material 20 for the floor slab is also supported
by the transverse members 18 passing through the hori--
zontal cores of the block. Form material 20 may com-
prise sheeting, corrugated iron or water proofed ply
wood and may be re-used later. :

In Fig. 6 is illustrated a construction which occurs’ -
where masonry walls are located above and in alignment
with the beam. In such cases the concrete 21 comprising
the floor and upper portion of the beam (as-in Fig: 3)
is omitted and the compression ordinarily assumed by
such, conerete-is carried by the masonry wall 22.+:The
wall-acts: as:an-arch in carrying the compression. . Pref-
erably the vertical core spaces in blocks 15 are partly
filled with concrete to anchor the block and those con-
taining the shear reinforcing 17 are completely filled.

For large floor areas, that is where the span is sub-
stantial in two directions at right angles to each other, it
is preferable to run between the main beams and at right
angles thereto, a series of smaller beams supported by the
larger beams. The small beams may be advantageously
about four feet apart to permit the use of four foot ply
wood as forms for the floor slab.

When the concrete has set and cured sufficiently, the:
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aforesaid form structures may be removed and used -else- -

where.
For long spans it may be desirable to arch the tem-

porary beams so-that-a -portion: of ‘the-stress (orditarily -
in- the form:'of tensile- strength and carried by the ‘rein-’

forcing) may be carried in compression.-

Obviously ‘the -invention is: not limited ‘to the ‘details -
of the illustrative constiuction since these may 'be vari-:
ously modified:: The-arrangement; number and-size of:
the ‘beams depends;, for-example, onthe ‘design of the

building structure. Even ‘though beam depths and ‘widths
vary they may be réadily constructed with standard block

and without recourse to specially made block. Reinforc-’

ing may be varied in amount and location depending on
design- and without  departing from the invention.. For
example, with continuous beams: (which -extend over sev-

eral-columns-or. supports and wherein ‘the uppér portion -

of ‘the beam-is in tension'in the region-of the support)
the reinforcing is placed according to standard practice
employed in conventional beams, and again:without de-
parting from “the invention:  Moreover, it is not indis-
pensable -that all-features .of the invention be used con-
jointly ‘since various features may be used to advantage
in-different combinations and-sub-combinations.

Having described my invention, I claim:

1. The method of forming in situ a reenforced con-
crete beam extending from one beam 'support to the next
which” comprises: erecting light shoring ‘and forms' be-
tween said beam”supports to form and carry the lower
chord of the beam, said shoring and forms being insuf-
ficient to form and carry the completed beam, placing
reenforcing tensile members in said forms extending from
one beam ‘support to the ‘next; pouring concrete in said
forms to surround said reenforcing thereby to form said
lower ¢hord, ‘theén placing a series of light weight blocks
having open cores therein in juxtaposition on and extend-
ing the length of said lower chord, said blocks being con-
structéd ‘and arranged to transmit compression in the up-
per portion of said beam, certain of the blocks being
placed with their open corés extending transversely of
said beam, placing form supporting members in said trans-
verse ‘open cores, placing and supporting forms to com-
plete-said beam on said supporting members, then pouring
concrete to compiete said beam in the latter forms, and
then removing said forms and supporting members.

2.-The method of ‘making a reenforced concrete beam
or ‘the liKe in 'situ extending from one beam support to
the next*which comprises erecting a light form for form-
ing the lower chord of the beam, shoring the said form
with light shoring insufficient to support the weight of
the ‘completed beam, placing reenforcing steel tensile
members in said form extending from one beam sup-
port to the next and also steel which projects upwardly
for reenforcing against shear, pouring concrete in said
form~to surround said tensile members to form a tem-
porary beam of less depth than the final beam, placing
on said temporary concrete beam and extending longi-
tudinally thereof blocks having open core spaces there-
in, said blocks being juxtaposed to transmit compressive
sfress in the completed beam, certain of said blocks be-
ing placed with cores extending vertically to receive the
upwardly extending shear reenforcing, others of said
blocks being placed with cores extending transversely of
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. the beam; then inserting form supporting members in said

transverse cores, placing and supporting members in said
transverse cores, placing and supporting forms for com-
pleting the beam on said members, then pouring con-
crete in the latter forms to fill said vertical cores and sur-
round the shear reenforcing therein and to complete the

beam, and then removing said forms after the concrete
has set.

3. The method of forming a reenforced concrete beam
extending from one beam support to the next which com-
prises constructing a light form for forming the lower
chord of the beam of less depth than the final beam,
placing reenforcing steel tensile members in said form,
pouring concrete in said form to surround said tensile
members, shoring the said lower chord with light shor-
ing insufficient to support a complete beam, placing on
said concrete longitudinally of said beam blocks having
open core spaces therein, said blocks being juxtaposed
to transmit compression in the beam, placing certain of
said blocks with the cores extending vertically, placing
upwardly extending shear reenforcing in said vertically
extending cores, placing other of said blocks with the
cores extending transversely of the beam, and then in-
serting supporting members into said transversely extend-
ing cores, ‘placing ‘on ‘said members forms to complete
the beam™and flooring supported by the beam, then pour-
ing concrete in the latter forms and filling said vertical
coies to surround the shear reenforcing therein to com-
plete the beam, and then after the concrete has set re-
moving said forms and supporting - members.

4. The method of forming a reenforced concrete beam

. extending’ from oneé beam support to the next which

comprises constructing a light form for forming the low-
er chord -of the beam, placing reenforcing steel tensile
members in said form and also the steel which projects
upwardly for reenforcing against shear, pouring concrete
in ‘said form to surround said tensile members, shoring
the said lower chord with light shoring insufficient to
support a complete beam, placing on said concrete longi-
tudinally of said beam light weight blocks having open
core spaces therein, said blocks being juxtaposed to trans-
mit compression’ in the completed beam, placing certain
blocks with the cores extending vertically to receive the
upwardly extending ' shear reenforcing, placing other
blocks- with cores extending transversely of the beam,
then inserting form supporting members into said trans-
verse cores and placing and supporting thereon the forms
for completing the beam, then pouring concrete in the
latter forms to fill said vertical cores and surround the
shear reenforcing therein, and then removing said forms
and supporting members.
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