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ABSTRACT: A building structure having a structural beam 
carrying a concrete floor is rendered fire resistant by a fire-re 
sistant building wall held against one side of the beam, the bot 
tom and the remaining side of the beam being protected by a 
fire-resistant coating. The wall-holding means includes an in 
verted channel that receives the top edge of the wall, plus a 
lateral extension secured to the structural beam. The holding 
means has an upstanding flange that serves as a screeding edge 
for leveling the concrete floor while fluid. 
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1. 

BUILDING CONSTRUCTION 
The present invention relates to building construction, and 

in particular to a fire resistant structure. 
A primary object of this invention resides in providing a 

novel assembly of floors and walls to structural steel beams 
and, in particular, to such a structure in which there is an ef. 
fective means for uniting a fire-resistant wall to a structural 
steel beam, especially where the beam directly supports a 
concrete floor, in an effective economical manner, and having 
the advantage of providing protection for the structural beam 
against damaging heatin case offire. 
A related object resides in the provision of a novel economi 

cal and highly effective sheet metal device for unifying a wall 
unit and a structural beam. 
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The nature of the invention, including the foregoing and 
other objects, novel features and advantages, will be ap 
preciated more fully from the following detailed description of 
a preferred illustrative embodiment and certain modifications. 
The preferred embodiment includes a structural steel beam 
that supports a reinforced concrete floor. There is a fire-re 
sistant wall unit against one side of the beam, leaving only the: 
bottom and the opposite side of the beam to be covered with 
fireproofing material. That material serves no structural pur 
pose, and adds weight and expense in terms of material and 
labor costs. Consequently the location of the fire resistant wall 
against one side of the beam, avoiding the need for fireproof 
ing, is a distinct advantage. A sheet metal unifying device is 
provided that includes a lateral extension that overlies and is 
secured to the top face of the structural beam, and a 
downward-opening channel adjacent the beam that receives 
and locates the top edge of a wall unit. Merely fastening the 
unifying device to the beam provides a locating channel for 
the top edge of the wall unit. A vertical stiffener may be 
secured to the unifying device and to the floor below, and 
receives and provides stiffening for the vertical edges of two 
adjacent wall units. These may be masonry wall sections of 
concrete blocks and mortar, or gypsum board or foamed 
scoria. The same unifying device has an upward-extending 
part that serves several purposes, discussed below. s 
The illustrative embodiment of the invention and several 

modifications are shown in the accompanying drawing which 
forms part of the disclosure. In the drawings; 

FIG. 1 is a vertical cross section of a building structure illus 
trating features of the invention as viewed from the plane I-I, 
in FIG. 2; 

FIG. 2 is a fragmentary view, partly in cross section as 
viewed from the section line II-II in FIG.; 

FIG. 3 and 4 are end views of two different embodiments of 
a sheet metal unifying device for the building structure of 
FIGS. 1 and 2; and 

FIG. 5 is a vertical cross section of a modification of the em 
bodiment in FIG. 1, including only the metal components 
thereof and omitting the wall units, flooring and fireproofing 
of the complete structure. 

Referring now to the embodiments in FIGS. 1 and 2, an I 
beam 10 is shown in cross section in FIG. I. This I-beam forms 
part of a conventional building structure and has suitable sup 
porting means at the ends thereof (not shown). A heavy-gage 
corrugated sheet steel deck 12 is supported by I-beam 10, and 
a floor of reinforced concrete 14 is supported by this corru 
gated steel deck so that the deck becomes an integral part of 
the floor. 
A sheet metal device 16 is included for a number of pur 

poses, as will presently appear. This sheet metal device may 
take various forms, two forms being illustrated in FIGS. 3 and 
4, respectively. Primed numerals are used to designate parts in 
FIG. 4 corresponding to the parts in FIG. 3. Referring to FIG. 
3, device 16 includes a channel in the form of an inverted 'U' 
having sidewall 18 and 20 that are connected by web 22. An 
L-shaped part is welded or otherwise united to web 22 of the 
channel, including an upstanding part 24 that is coplanar with 
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2 
tally away from the vertical plane defined by sidewall 18 and 
part 24, extending to the right considerably beyond channel 
sidewall 20. In the modification of FIG.4, the sheet metal 
device is made of a single folded piece of sheet metal and in 
cludes an outer sidewall 18' and an inner sidewall 20' of a 
channel whose web 22' connects these sidewalls. The unit of 
FIG. 4 also includes an upstanding part 24" that is coplanar 
with wall 18' and a horizontally projecting part 26'. Walls 18' 
and 20' are formed by doubled-back sheet metal parts which 
are suitably spot-welded so that each double-thickness 
sidewall 18' and 20' behaves as if it were a single sheet. In 
FIG. 3 walls 18 and 20 are of equal length whereas in FIG. 4 
wall 18' is longer than wall 20'. 

In FIGS. 1 and 2, device 16 is shown with its lateral horizon 
tally projecting portion 26 interposed between the top surface 
of I-beam 10 and the bottom surface of corrugated deck 12. A 
series of welds, e.g. tack welds or weld studs 28, unite the 
lower corrugations of deck 12 to sheet metal projection 26 
and, in turn, to the top surface of I-beam 10. In conventional 
building practice, these welding studs 28 are used with the 
corrugations and the I-beam for spotwelding the deck to the I 
beam. In the present construction the same resistance tack 
welding is carried out with projecting sheet metal part 26 in 
terposed between the deck and the I-beam. 
A wall unit 30 is shown with its upper edge received 

between the outer and inner walls 18 and 20 of member 16, 
located so that wall unit 30 is against or nearly against the bot 
tom flange of the I-beam 10. A coating of flame-retarding 
material 32 is shown covering the bottom surface of the I 
beam and the side of the I-beam remote from wall 30. Coating 
32 is any of a variety of foamed mineral compositions or 
concrete or similar material. The building code of New York 
City, for example, requires this material to have a 3-hour rat 
ing, as a protection for the structural steel beam. There is no 
need for this flame-retarding coating at the side of the I-beam 
that faces wall unit 30 since the wall unit itself serves the func 
tion of a flame retardant and provides the necessary resistance 
to the flow of heat toward the I-beam in case of fire. The omis 
sion of this fire-retarding coating at one side of the beam 
represents an enormous cost saving. 
Upstanding flange 24 of unit 16 has its upper edge aligned 

with the top surface of the floor. When the concrete is freshly 
poured on the deck 12, the upper edge of unit 16 serves as a 
gage for workmen in "screeding" the surface of the soft 
concrete, for establishing the level of concrete to be poured 
and smoothed. 
Wall unit 30 is shown as made of one piece and may be any 

of the class of fire-retardant mineral wall units such as gypsum 
board or foamed scoria. Such wall units are commonly availa 
ble commercially. The wall unit may also be fabricated of cast 
concrete blocks and mortar, in each case being fire resistant to 
protect one side of beam 10. 

In FIG. 2 the vertical edges of panels 30 are shown received 
in respective channels 32 and 34 of a vertical wall stiffener. 
An anchoring strip 36 that extends from channel 32 of the stif 
fener is united to web 22 of device 16 by a self-tapping screw 
or any other suitable fastener. Details of this wall stiffener are 
shown in my U.S. Pat. No. 3,405,491 issued Oct. 15, 1968. At 
the bottom of the unit 32-34, there is another anchoring ele 
ment (not shown) like element 36, secured to the floor below. 

In fabricating the structure in FIGS. 1 and 2, deck 12 is laid 
on I-beam 10 (suitably supported) and unit 16 has its flange or 
extension 26 interposed between deck 12 and the top flange of 
the channel, as shown. Resistance welds are made using weld 
ing studs 28 or simple tack welds. A wall panel 30 has its upper 
edge tucked into the space between walls 18 and 20, panel 30 
sloping upward to the right at this time, and then the wall 
panel is moved into its erect position, as shown. The wall panel 
is then shifted horizontally until it is received into channel 32 
of a wall stiffener. Another wall stiffener 32, 34 is then 
secured in place at the opposite edge of the wall panel. The 
upper end of stiffener 32, 34 is secured (as by percussion 

sidewall 18 and horizontal part 26. Part 26 extends horizon- 75 driven nails) to the unifying device 16, and the lower end of 
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that stiffener is secured to the floor below (not shown). Or 
dinarily the concrete is poured on deck 12 to form the upper 
floor 14 before the wall panel is put in place. Foamed mineral 
fire protection 32 is finally applied to the exposed areas of the 
I-beam, or other approval protection coatings may be used. 
Compressed gas cylinders, pipe, conduit and the like are 

often stored on deck 12 before the concrete for the floor has 
been poured. Part 24 of unifying device 16 blocks such cylin 
ders from rolling off the deck. 
Member 16 may be relatively short, perhaps a foot or two in 

length and two or more may be used for each panel 30. How 
ever, it is of advantage to make unifying device 16 long, to ex 
tend along the whole length of the floor (or abutting devices 
16 may be used) so as to serve as a vertical casting surface for 
the concrete flooring and so that its upper edge can be used as 
a screeding gage for the upper surface of the newly poured 
concrete. Device 16 also acts as a flashing between the top of 
the wall unit 30 and the lateral surface of the floor. 
A modified arrangement is shown in FIG.5 wherein deck 12 

terminates short of unifying device 16. Where device 16 ex 
tends continuously along I-beam 10, deck 12 and device 16 
act together to form the casting surface for the concrete floor. 
Hardened steel self-tapping screws 28 can be used for fasten 
ing elements 12 and 16 to beam 10, or welds can be used. 
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In FIG.4, the sidewall 18' is longer than sidewall 20'. This 

has the following purpose. Wall panel 30 may be installed in 
such a manner that its upper edge at first rests against the 
inner surface of the left-hand longer sidewall 18' of device 
16'. At this time the wall panel slants slightly, sloping 
downward to the right. The upper edge of the panel is low 
enough so that the panel, resting on its lower edge, can swing 
clear of the other sidewall 20' as the panel is swung against 
sidewall 18'. Then the panel is shifted into its final vertical 
position. The bottom of the panel moves across the floor 
below, and the top margin of the panel rises into the space 
between sidewalls 18' and 20', to assume the position shown 
in F.G. 1. 

In the drawings, the thickness of device 16 is exaggerated. 
The gage of sheet metal used is typically 14- to 18-gage but 
would vary, depending on the thickness and weight of the wall 
panel 30, and on other factors. In contrast, the I-beam is a 
structural part of the building, of structural steel, and of con 
siderably greater thickness to provide the supporting strength 
for carrying the floor. It is many times as thick as the sheet 
metal of device 16, typically of 8- to 12-inch depth and 
roughly 4-inch thickness. Structural steel members require 
fire-resisting protection, whereas device 16 does not need fire 
proofing treatment. 
The construction involving the wall 30, floor 14 and beam 

10, united, by device 10, minimizes imposing cracking stresses 
on the wall, yet secures the walls firmly in place. As noted 
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previously, the device. 10 locates the wall, which is of fire-re 
sistant material, laterally opposite a side of the I-beam. In this 
way the structural beam is given fire-resistant protection at 
one side. Resort to the usual coating of fire-resistant material 
at that side of the beam is avoided. That is an advantage 
because such an operation is often difficult because of limited 
access to one side of the beam, and because eliminating the 
operation represents important savings in the cost of labor and 
coating material. Where device 10 extends continuously along 
the floor that overlies the beam, it acts as flashing for the 
floor-to-lower-wall joint, and it can serve as a screeding edge 
in forming the concrete floor as already noted. Where the ver 
tical stiffener 32,34 is used, the device 16 serves as an anchor 
ing point for the upper end thereof. 
The nature of the invention is such that the foregoing forms 

of construction may be modified in many detailed respects 
within the skill of the art without departing from the spirit of 
the invention which should, therefore, be broadly construed. 
What I claim is: 
1. A building structure, including a structural steel beam, a 

concrete floor carried on and providing top cover for said 
beam, a wall of a building haying one side of the upper portion thereof disposed immediately, adjacent to and covering one 
side of said structural beam, and means for uniting said build 
ing wall to said beam the latter means including a downward 
directed channel having sidewalls between which an upper 
edge portion of said building wall is received, said channel 
having a lateral extension united to said beam, said wall being 
fire resistant, whereby said floor and said building wall provide 
fire resistance for said beam at the top and one side thereof, 
and fire-resistant material covering and adherent to the bot 
tom and the remaining side of said beam. 

2. A building structure in accordance with claim 1 wherein 
said lateral extension is a substantially flat sheet metal part 
that overlies and is secured to the top surface of said beam. 

3. A building structure in accordance with claim 1, wherein 
said uniting means includes a further vertical flange in face 
contact with an edge of the concrete floor, the upper surface 
of the concrete floor being aligned with the upper edge of said 
further vertical flange, whereby said further flange can serve 
as a top-surface gage during the screeding of the flooring 
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concrete while wet, and wherein said uniting means including 
said further flange serves further as flashing along said build 
ing wall and the floor. 

4. A building structure in accordance with claim 1, wherein 
said uniting means extends upward, against and continuously 
along an edge of said floor to act as flashing. 

5. A building structure in accordance with claim 1 wherein 
said concrete floor includes a sheet metal supporting, deck, 
said deck and said lateral extension overlying one another and 
being joined to said beam by common welds. 


