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LESLIE GRAHAM BERRY, OF CHARLOTTE, NORTH CAROLINA.

METHOD. FOR CONSTRUCTING FIREPROOFING BUILDINGS.

Application filed May 29, 1925. Serial No. 33,801,

- This invention relates to a novel method
and means for constructing reinforced sup-
porting arcas such as concrete floors and
roofs of the type now employed in various
systems of reinforced ‘concrete construction
combinations of concrete with metal tile;
combinations of concrete and clay tile; and
also flat slab construction and the like.
According to present practice fireproof
buildings are usually constructed either of
steel framing with hollow tile concrete or
similar floors, all of the steel framing being
designed and intended to become a perma-
nent part of the building, or, on the other
hand, the buildings are constructed entirely
of reinforced concrete or reinforced concrete
and hollow tile combinations. Ordinarily,
the steel framing type of building may be
quickly erected as compared with the poured
concrete type of building construction; and
although the latter is on the whole somewhat
cheaper than the steel framing type of build-
ing construction, nevertheless, a considerable
item of cost in reinforced concrete structure
is due to the use of wood forms for the col-
umns and floors as well as the intermediate
shoring and bracing for the floor system.
Accordingly, the present invention has
primarily in view a novel method of con-

structing a fireproof building which essen- .

tially utilizes a combination of permanent
steel columns and concrete floors, thereby
doing away with the necessity of building
concrete - columns, and’ the. concrete floors
being supported on temporary steel beams or
struts running from column to column to
which they are detachably connected below
the Jevel of the finished concrete floor there-
by to accommodate and support the wood or
other form for the concrete girder, beam
or slab systems, or other forms of floor con-
struction.

A further object of the invention is to
provide a building construction wherein the
design of the vertical steel column is made

in accordance with the wusual recognized
standard practice for steel frame construe--

tion, and also to use any type of reinforced
concrete floor construction designed in ac-
cordance with the usual practice, or that
required by the most conservative engineer-
ing practice. In that connection the inven-
tion also aims to provide a construction that
can be erected more speedily than other
forms of fireproof construction at present
in general use, while the item of costs'is very

little, if any, greater than in an all rein-
forced concrete building. :

A still further object of the invention is
to provide a building construction utilizing
floors erected on forms stupported by vertical
steel .columns instead of concrete columns,
thereby-having the advantage of utilizing a
a steel column which is not only more de-
pendable than concrete but occupies much
less floor space. :

- With the above and other objects in view
which will more readily appear as the nature
of the invention is better understood, the
same consists in the novel construction, com-
bination and arrangement of parts herein-
after more fully described, illustrated and
claimed. ' : :

While the novel method proposed herein
may be carried out in connection with vari-
ous forms of apparatus or construction, nev-
ertheless, by way of illustrating a preferred
and practical way of carrying the same into -
effect, reference may be made to the accom-
panying drawings, in which

Figure 1 is a vertical sectional view of a
floor span between two columns illustrating
the manner of carrying the invention into
effect. : .

Figure 2 is a detail diagrammatic view
illustrating the step of removing the tempo-
rary strut or beam, o

Figure 3 is a detail view illustrating a
modified form of top bracket which forms a
part of the temporary support for the hori-
zontal steel beams and ‘also remains in the
reinforced . concrete. construction to . tie the
concrete beam to the capital of the column.

Figure 4 is a detail view similar to Fig. 3
illustrating a further modified form . of
bracket for supporting the temporary steel
beam and also subsequently supporting the
concrete beam. :

Figure 5 is a detail view of a reinforced
concrete girder constructed in accordance
with the present method and illustrating the
manner of supporting and reinforcing the
ends of same at the vertical steel columns.

Figure 6 is a detail horizontal sectional
view taken on the line 6—6 of Figure 5.

Figure 7T is a sectional view illustrating
another type of reinforcement for the con-
crete heam where it is supported at the
position of the columms. -+ =~ . ‘

Figure 8 is a sectional view illustrating .
a modified form of top bracket for support-
ing the temporary steel beam which remains
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embedded in the concrete floor construction
to provide an anchor for reinforcing the
elements.

Ficures 9 and 10 are sectional views illus-
trating the application of the construction
to a combination metal tile and concrete
joist construction.

Tigure 11 is a detail sectional view show-
ing a type of construction of the column
capital.

Similar veference characters designate
corresponding parts throughout the several
figures of the drawings.

As previously indicated, the present in-
vention contemplates a method of construct-
ing fireproof buildings which consists in
using steel columns equipped with specially
designed brackets for supporting tempo-
rary horizontal steel beams or struts which
in turn support the wooden or other floor
forms, and certain of said brackets being
detachable thereby to permit of the removal
of the steel beams and all fleor forms so
that they may be available for use on upper
tiers of columns, while others of gaid
brackets remain on the columns to receive
and aid in permanently supporting the re-
inforced concrete floor. In this type of
building construction the steel struts serve
a double purpose, namely, that of a strut
and tie in the erection of a steel columm to
support and keep the column in perfect
alinement; and also, to build the forms on
and to support the same together with the con-
crete when it 1s poured.- Since the steel struts
are nged only in the process of construction
and do not become a permanent part of the
structure, it will be apparent that by stand-
ardizing these struts and providing ade-
quate adjustments they may be used over
and over again on the upper tiers of the
same building and also for other buildings.

Accordingly, it is proposed to first ervect
the vertical steel columns A, which may be
of H.beamn or other suitable design in accord-
ance with the accepted and approved stand-
ards for erecting such steel columns, to the
proper “floor height for each floor. At the
proper location the said steel columns are
equipped with suitable brackets BB’
adapted to provide a support for the tem-
porary steel struts or heams C that span the
distance from one column to another and
support the wooden forms D of wood and
constructed in accordance with present prac-
tice thereby to receive the poured concrete
floor K.

As will be obgerved from Fig. 1 the
brackets B—B’ may be bolted to either the
outside flanges of the vertical column A or
to the webs within the channels of the beam,
thereby to support the horizontal struts or
beams C in the desired directions laterally
from the column. The top bracket B’ serves
as a top commection for the steel strut or
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beam C through the medium of the bolts @,
while the bottom bracket B constitutes a
shelf angle adapted to be temporarily bolted
to the bottom of the strut C by the bolts 7.
Thus, after the vertical columns A are erect-
od the horizontal struts or beams C may be
secured thercto by connecting the ends of
said beams with the brackets B and B’, and
in order to permit of the desived adjustment
between the ends of the temporary beaws
and the brackets B and B’ it will be observed
that a plurality of bolts @ and y cooperat-
ing with suitable holes punched i the
{langes of the beams C and the horizontal
parts of the brackets B and B’ permits of
the selection of the desired registering open-
inos in the beam flanges in the braciwets to
receive the bolts. By punching a greater

‘number of holes in the beam flanges and the

brackets it will be apparent that a greater
range of adjustment may be provided for
connecting the ends of the beams with the
columns, and also to provide for a relative
vertical adjustment of the temporary beams
O guitable shims or fillers (now shown) may
he placed between the flanges of the tei-
porary beams and the brackets.

Affer the temporary beams C have heen
secured to the brackets B and BB” by the
bolts # and 7 the floor forms I may be con-
strueted on the temporary beams C which
constitute a removable support for the
wooden or other floor forms. Before the
cencrete is poured in the forms or before
other forms of masonry are placed in the
forms the bolts 2 are removed. ¥Where a
voinforced concrete floor is used the con-
erete then fills in around the top bhracket 13
which becomes embedded in the concrefe and
remains in place as a part of the permanent
floor structure.

However. after the floor has set to the
proper degree ov is otherwise self-sustaining
vithout the further aid of the forms D. the
bolts » which connect the lower flanges of
the beams C with the bottom bracket B may
be removed or these bolts may be left in
place and the bolts 2z removed therehy to
permit of the removal of the brackets B
from the columns A thereby to drop the
temporary heams C and the forms D. Obvi-
ously. the beams € and the forms D may
then be raised to the floor above. and be
uzed over again.

As will be observed from Fig. 1 if the
dead load on the temporary beams O iz too
great to be carried thereby, an ntermedinic
timber support or shore A’ may be used.
This shore member is merely tembovary and
would only be required, if at all, on large
spans. )

figure 8 of the drawings illustrates a
modified form of top bracket for supporting
the temporary beam C. This bracket in-
cludes the anele member B2 and the support-
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ing member B® which preferably passes
through an opening in the web of the column
A over to the opposite member B2 on the
other side of the column, thereby serving
to- more adequately reinforce the top
brackets 132 and enable them to more ef-
fectually key into the end of the concrete
givder which is poured thereabout and on
top of the horizontal part of the bracket Bz

Figure 4 illustrates the use of a single
bracket for supporting a temporary beam C
as well as the permanent concrete beam and
to that end an angle member B* is bolted to
the column A with its horizontal flange B3
arranged in the plane of the bottom of the
concrete beam. This bracket also includes
a flange portion B® to which the web of the
temporary beam C is adapted to be con-
nected. In this case it is necessary to cut
away the top and bottom flanges of the tem-
porary beam C to permit of the connection
of its web with the support B°. In this ar-
rangement the top of the temporary beams O
15 located below the level of the flange B®
thereby to take care of the thickness of the
wooden forms which are supported on the
beams C so that when they are removed the
concrete will rest directly on the shelf por-
tion B® of the bracket which remains as a
permanent part of the structure.

Since reinforced concrete floor: systems
are monolithic, and all tests prove that they
act as rigid structures it is essential to pro-
vide for negative moments at the column
heads. This is a well recognized practice in
the design of all reinforced concrete as well
as the floor. However, no such provision
has heretofore ever been attempted or ap-
plied where steel columns have been used.

Accordingly, Figures 5, 6, 7 and 8 of the
drawings show mnovel means for running
bent bars in the top of reinforced concrete
beams and girders at the steel column heads.

In these figures the vertical columns A
provided with the permanent brackets B’
may

around the vertical columns as indicated at
R’ as shown in Figs. 5 and 6.

Figure 7 illustrates a further form of re-
inforcement wherein the concrete reinfore-
ing bars R* pass through suitable openings
A% in the web of the column A thereby to
provide continuity of reinforcement. ,

Figure 8 of the drawings illustrates a
further modified form of top bracket B’
previously referred to but is also provided
with an anchoring flange portion B* having
a notch B® for receiving the reinforcing ele-
ment R

Figures 9 and 10 of the drawings illus-
trate the application of the invention to a
combination metal tile and concrete joist
construction. In these figures the method ot
constructing the floor is the same as in Figs.

also be provided with the reinforcing -
bars R, portions of which may be looped |

1 and 2 of the drawings but in addition to
the wood forms D? made of wooden joist the
metal tiles D* may be also utilized, thereby
showing the adaptability of the present
method of construction to approved forms
of building ‘construction. : S

Figure 11 of the drawing illustrates a type
of construction at the column capital. This
head or ‘capital construction is designated
as (1 and preferably consists of a plurality
of plates H carried by the column A and
projecting - laterally therefrom and rein-
forced by stiffener angles H’. The lower
part of the stiffener angles H” may carry
therewith a suitable plate H?* of any desired
contour and extent, this plate being slipped
over the column after having an opening
made therein corresponding to the cross-sec-
tional shape of the column by a suitable
oxy-acetylene welding torch or the lile.
The brackets B may be preferably spaced
from the underside of the plate H2 of the
capital G thereby to support the temporary
beams C, which as in the other forms of
construction, support the metal tiles D* and
wooden supports D’ which form a mold for
the floor.

In pursuing the present method of build-
Ing construction it may be pointed out that
the steel columns may be used throughout,
or they may be used for the central support-
ing columns of the building while the out-
side columns are made of reinforced con-
crete.  Thus the present invention consists
of a novel method of constructing buildings
wherein various well known and recognized
building features may be employed but the
distinctive feature. thereof resides in the
combination of structural steel or cast iron
columns, using temporary steel beams run--
ning between the columns, at suitable inter-
vals in height that assist in the ercction of
the columns for temporarily carrying the -
floors of roof during construction, after
which the temporary steel beams may be re-
moved.: S ST

In connection with the vertical metal
columns A it may be pointed out that with
the present method of construction it is not
necessary to encase the columns in concrete.
According to building codes in different loca-
tions metal beams or columns must be sur-

‘rounded with a fireproof covering, and where

such requivements must be met it will of
course be understood that the vertical col-
umns A may be protected with a sheathing
or facing of 2’7 terra cotta or other ap-
proved fireproofing material after the frame
1s erected complete. According to the cus-
tomary practice, the encasing of columns in
concrete is very expensive, but by using the
hollow tile or like means for fireproofing ex-
posed metal surfaces the cost of construction
may be carried out at about one-third of the
cost of the concrete method.
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From the foregoing it will be apparent
that the present nvention contemplates the
provision of a building construction which
includes vertical steel columns and hori-
zontal beams temporarily secured thereto for
the purpese of supporting the desired type
of floor forms depending upon the character
of the floor construction. Aside from the
fact that the floor system is supported by
the temporary steel beams, the same does not
constitute a part of the present invention.
A building constructed in accordance with
the present method has_the advantage here-
tofore pointed out, and it is also believed
that without further deseription other fea-
tures and advantages will be apparent to
those skilled in the art.

I claim:—

1. A method of constructing steel and con-
crete buildings which consists fivst in erect-
ing upright metal columns forming a per-
manent part of the building structure, then
rigidly connecting sald columns by trans-
verse temporary metal supporting members
separably fastened thereto, n xt forming a
concrete floor base upon said temporary sup-
porting members, then forming the concrete
{loor on said base, and subsequently emoving
said members and base.

9. A method of tier construction for steel
and conerete buildings which consists first
in erecting upright metal columns forming
a permuanent part of the building structure,
then rigidly connecting said columns by
fransyerse temporary metal supporting men-
bers separably fastened thercto, repeating
said operations for each floor until the tier
is completed, next forming concrete floor
base upon said temporary supporting mem-
bors, then forming the conerete floor on said
hase, and subsequently removing said tem-
porary members and said floor base.

3. A method of constructing steel and con-
crefe buildings which consists first in erect-
ing upright metal columns forming a per-
manent part of the building structure, then

w
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rigidly and separably connecting said metal
columns. by temporary steel members, build-
ing floor forms on said members, forming
the floor on said floor forms, and subse-
quently removing the temporary members
and forms.

4. A method of constructing steel and con-
crete buildings which consists first n erect-
ing upright structural metal columns form-
ing a permanent part of the building struc-
ture and said columns having permanent
brackets thereon, then rigidly and separably
connecting the vertical metal coluinns by
horizontal members at the location of said
sermanent brackets, building floor forms on
eaid temporary herizontal members, then
pouring concrete in said forms to cnvelope
said permancnt brackets, and subsequently
removing the temporary horizontal members
and floor forms.

5. A method of constructing steel and con-
crete buildings which consists in erecting
permanent vertical metal columns and Tig-
1dly but separably connecting them by hori-
zontal members, building {loor forms on said
horizontal members, pouring the concrete in
said forms, and subsequently removing said
horizontal members and forms and using
them at higher floor levels to conneet and tie
additional vertical metal columns together.

6. A method of constructing steel and con-
crete buildings which consists In erecting
vertical metal columns and securing perma-
nent oftset bracket elements thereto, next
rigidly and separably connecting the spaced
vortical metal columms by horizontal tem-
porary supporting members, then construct-
Ing concrete forms on said temporary hori-
zontal members, pouring concrete in said
forms avound and about said permanent
bracket members, and subsequently remov-
ing the temporary supporting members and
forms to be reused at higher elevations.

Tn testimony whereof T hereunto aflix my
signature.

TESLIE GRATDAM BERRY.
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