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. The prefabricated universal structural steel panel and panel 
76 ~ ( ) Inventor' Hung T‘ Nguyen’ Plttsburgh’ PA (Us) system includes a generally elongated rectangular panel 

Correspondence Address having an opposed exterior and interior surfaces, an opposed 
Richard C_ Litman ' ?rst and second end portions, and an opposed ?rst and 
LITM AN LAW OFFICES LTD second side edge portions. At least tWo stiffening ribs are 

, - . . 

P_()_ B 15035 integrally formed and embedded in the panel and extend 
Arlingzfn VA 22215 (Us) longitudinally betWeen ?rst and second end portions. The 

’ ?rst side edge portion is designed and con?gured With a 
(21) APPL NO: 10/947 318 beveled or tapered side edge portion, Which has an elongated 

’ male connecting member integrally connected thereof and 
(22) Filed; Sep_ 23, 2004 extending aWay from the interior surface. An elongated 

female connecting member is integrally connected to the 
Publication Classi?cation second side edge portion and extends aWay from the interior 

surface. The elongated male connecting member of one 
(51) Int. Cl. panel cooperatively pro?le to mate With female connecting 

E04B 1/00 (2006.01) member of adjacent panel. 
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PREFABRICATED UNIVERSAL STRUCTURAL 
STEEL PANEL AND PANEL SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to prefab 
ricated steel panel, and in particular to a prefabricated 
universal structural steel panel and panel system for con 
structing a building. 

[0003] 2. Description of the Related Art 

[0004] The concept of prefabricated steel panels has a long 
history With numerous areas of application, including the 
construction industry. Typically, prefabricated steel panels 
are employed for commercial application, such as prefabri 
cated steel buildings. While some prefabricated steel panels 
are adaptable to be joined together to form an exterior Wall 
panel, ?oor panel or roof panel, these panels are limited to 
a ?xed range of application. HoWever, if a given prefabri 
cated steel panel is capable of performing a greater number 
of functions it is potentially able to increase cost and labor 
savings. In addition, a prefabricated universal steel panel 
that is capable of a range of applications, such as internal 
Walls, ceilings, exterior Walls, ?oors, and roofs could loWer 
the over cost of constructing the building, such as a home, 
Which potentially could be bene?cial to the home buyer. 
Furthermore, a prefabricated universal steel panel that incor 
porates the structural components required to build a build 
ing structural can reduce construction Waste. 

[0005] Accordingly, there is a need for a prefabricated 
universal structural steel panel, Which is capable of appli 
cation to virtually all aspects of a given construction While 
retaining a suitable level of versatility for constructing a 
variety of building components, such as interior and exterior 
Walls, ceilings, ?oors, and roofs. Additionally, there is a need 
for a prefabricated universal structural steel panel, Which is 
suitable for domestic and commercial application and uti 
liZes a minimal amount of material. Furthermore, there is a 
need for a steel panel system that connects the prefabricated 
steel panels in a manner, Which forms a structural compo 
nent of the building. Thus, a universal structural steel panel 
and panel system solving the aforementioned problems is 
desired. 

SUMMARY OF THE INVENTION 

[0006] The prefabricated universal structural steel panel 
and steel panel system for constructing a building includes 
prefabricated universal structural steel panel includes a 
generally elongated rectangular panel having an opposed 
exterior and interior surfaces, an opposed ?rst and second 
end portions, and an opposed ?rst and second side edge 
portions. The ?rst side edge portion is designed and con 
?gured With a beveled or tapered side edge portion, Which 
has an elongated male connecting member integrally con 
nected thereof and extending aWay from the interior surface. 
An elongated female connecting member is integrally con 
nected to the second side edge portion and extends aWay 
from the interior surface. At least tWo stiffening ribs are 
integrally formed and embedded in the panel and extend 
longitudinally betWeen ?rst and second end portions. 

[0007] The elongated male and female connecting mem 
bers are in substantially complementary mating relationship 
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With respect to each other, such that When elongated male 
connecting member of one universal structural steel panel is 
slidably interlocked With the elongated female connecting 
member of an adjacent universal structural steel panel the 
tWo panels are joined in a substantially continuous plane. 

[0008] Advantageously, the prefabricated universal struc 
tural steel panel system provides an ef?cient method to erect 
the shell of residential houses or commercial buildings, 
including the Walls, roof, ceiling, and sub-?oor. Addition 
ally, the prefabricated universal structural steel panels have 
a generally uniform in con?guration, Which is adaptable for 
a variety of applications. 

[0009] These and other advantages of the present inven 
tion Will become readily apparent upon further revieW of the 
folloWing speci?cation and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1A is a perspective vieW of a prefabricated 
universal structural steel panel according to the present 
invention. 

[0011] FIG. 1B is a perspective vieW of a prefabricated 
universal structural steel panel according to the present 
invention. 

[0012] FIG. 1C is a perspective vieW of a prefabricated 
universal structural steel panel according to the present 
invention. 

[0013] FIG. 2 is an end vieW of a prefabricated universal 
structural steel panel according to the present invention. 

[0014] FIGS. 3A and 3b is a top vieW of a prefabricated 
universal structural steel panel according to the present 
invention shoWing the panels being assembled. 

[0015] FIG. 4 is a partial exploded of a plurality of 
universal steel panels being assembled to form a building 
structure, such as a Wall structure, according to the present 
invention. 

[0016] FIG. 5 is a partial top vieW of a Wall structured 
formed from a plurality of universal steel panels With 
insulating material according to the present invention. 

[0017] FIG. 6 is a detail vieW of FIG. 5, shoWing a corner 
Wall connection according to the present invention. 

[0018] FIG. 7 is a detail vieW of FIG. 5, shoWing a 
perpendicular Wall connection according to the present 
invention. 

[0019] FIG. 8 is a side elevational vieW of a building 
structure formed form a plurality of universal steel panels 
according to the present invention. 

[0020] FIG. 9 is a front elevational vieW of a building 
structure formed form a plurality of universal steel panels 
according to the present invention. 

[0021] FIG. 10 is a detail vieW of FIG. 8, shoWing a roof 
and Wall connection according to the present invention. 

[0022] FIG. 11 is a detail vieW of FIG. 8, shoWing a roof 
and Wall connection according to the present invention. 

[0023] FIG. 12 is a detail vieW of FIG. 9, shoWing a Wall, 
?oor, and foundation connection according to the present 
invention. 
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[0024] FIGS. 13A and 13b is a top vieW of a prefabricated 
universal structural steel panel according to the present 
invention showing a second embodiment. 

[0025] FIG. 14 is a schematic vieW of prefabricating a 
universal structural steel panel according to the present 
invention. 

[0026] Similar reference characters denote corresponding 
features consistently throughout the attached draWings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] Turning to the draWings, FIGS. 1A, 1B, 1C, and 2, 
shoW a preferred embodiment of a prefabricated universal 
structural steel panel 20, in accordance With the present 
invention. Generally, the universal structural steel panel 20 
includes a generally elongated rectangular panel having an 
opposed exterior and interior surfaces 22, 24, an opposed 
?rst and second end portions 26, 28, and an opposed ?rst and 
second side edge portions 30, 32. The ?rst side edge portion 
30 is designed and con?gured With a beveled or tapered side 
edge portion 34. In addition, the panel 20 includes stiffening 
ribs 34 and 36, Which are integrally formed and embedded 
to the panel 20 and extend longitudinally from ?rst and 
second end portions 26, 28. Although the preferred embodi 
ment of the panel 20 is substantially rectangular shape, the 
panel 20 can be fabricated in a variety of different shapes. 
For example, the panel 20 can be a substantially square, 
oblong or trapeZoidal shape. 

[0028] An elongated male connecting member 40 is inte 
grally connected to the ?rst side edge portion 30 and extends 
aWay from the interior surface 24. The elongated male 
connecting member 40 de?nes a support member, such as a 
beam, having a generally U-shape or C-shape con?guration. 
The elongated male connecting member 40 includes a Web 
42 and a ?rst and second legs 44, 46 extending from opposite 
sides thereof. The ?rst and second legs 44, 46 are in a 
generally parallel orientation With each other and have 
substantially similar length and Width. The end portion of 
the ?rst leg 44 is integrally connected to the beveled or 
tapered side edge portion 34 of the ?rst side edge portion 30. 

[0029] An elongated female connecting member 50 is 
integrally connected to the second side edge portion 32 and 
extends aWay from the interior surface 24. The elongated 
female connecting member 50 de?nes a support member, 
such as a beam, having a generally U-shape or C-shape 
con?guration. The elongated female connecting member 50 
includes a Web 52 and a ?rst and second legs 54, 56 
extending from opposite sides thereof. The ?rst and second 
legs 54, 56 are in a generally parallel orientation With each 
other and have substantially similar length and Width. The 
end portion of the ?rst leg 54 is integrally connected to 
second side edge portion 32 and extends adjacent to the 
interior surface 24 to de?ne a fold 60 thereof. The fold 60 
has a Width and length that is generally similar to the Width 
and length of the ?rst leg 54. 

[0030] The Webs 42 and 52 have an outer face 42a, 52a 
and an inner face 42b, 52b, respectively, and a plurality of 
apertures 48, 58 extending through the outer and inner faces 
42a, 52a, and 42b, 52b. When the elongated male connect 
ing member 40 of one panel 20 is slidably interlock With the 
elongated female connecting member 50 of adjacent panel 
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20, the apertures 48 and 58 are in alignment With respect to 
each other to de?ne utility passageWays for utility services, 
such as electrical Wiring, heating and ventilation pipes/ 
conduits, and plumbing, to pass through the adjoined panels 
20. 

[0031] Preferably, the elongated male and female connect 
ing members 40, 50 are formed from rolling the elongated 
rectangular panel 20 through rollers. More preferably, the 
panel 20 is prefabricated from a sheet of steel 222 by a roll 
form machine 216, Which has rollers 224 designed and 
con?gured to form the elongated male and female connect 
ing members 40 and 50, respectively, as describe further 
beloW. The steel used to fabricate the panel 20 can be of any 
type of steel. Preferably, the prefabricate universal structural 
steel panel 20 is galvaniZed steel. 

[0032] Referring to FIGS. 3A and 3B, the elongated male 
connecting member 40 of panel 20 is cooperatively pro?le 
to mate With the elongated female connecting member 50 of 
adjacent panel 20. The elongated male connecting member 
40 is slidably interlocked into the elongate female connect 
ing member 50 so that the outer face portion 42a of Web 42 
is in abutting relationship With inner face portion 52b of Web 
52 and the outer face portions 44a, 46a of legs 44, 46 are in 
abutting relationship With the inner face portions 54b, 56b of 
legs 54, 56, respectively. The adjoined elongated male and 
female connecting members 40 and 50 further de?ne a 
support member, such as, for example, a load-bearing beam. 

[0033] The outer face portion 44a of the ?rst leg 44 is 
offset relative to the exterior surface 22 so that When the end 
portion of the ?rst female leg 54 is adjacent to the bevel or 
taper 34 side edge portion, the exterior surfaces 22 of the 
adjoined panels 20 are relatively ?ush With respect to each 
other in a substantially continuous plane. 

[0034] FIG. 4 shoWs the universal structural steel panels 
20 being assembled to form a building shell 90, in accor 
dance With the present invention. As illustrated, a plurality 
of panels 20 are slidably interlocked and joined With each 
other to construct a building component 92. The building 
component 92 can be the Walls, ?oor, ceiling, and roof of the 
building shell 90, as described beloW. 

[0035] The building component 92 is constructed in the 
folloWing manner. The elongated male connecting member 
40 of panel 20 is in complementary mating relationship With 
elongated female connecting member 50 of the adjacent 
panel 20. The elongated male and female connecting mem 
bers 40, 50 are positioned in substantially parallel relation 
ship With each other, so that When elongated male connect 
ing member 40 slidably interlocks to the elongated female 
connecting member 50 of the adjacent panel 20, the panels 
20 are joined in a substantially side edge-to-side edge and 
co-planer orientation. 

[0036] A ?rst connecting member 70 and second connect 
ing member 80 are positioned in substantially parallel rela 
tionship With respect to each other and are joined to the ?rst 
and second end portions 26, 28, respectively, by a plurality 
of fasteners 66. Thereafter, the adjacent panel 20 is posi 
tioned in mating relationship relative to the neW panel 20, 
Which is being installed. The foregoing procedure is fol 
loWed until a desired length and Width of the Wall, roof, 
ceiling and/or ?oor is constructed. For example, if an 8-foot 
long Wall is desired, then six panels 20 can be joined and 
interlocked together to form the 8-foot long Wall section. 
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[0037] After the panels 20 have been assembled an 
optional step is to insulate the Wall, ?oor, ceiling, or roof 
section With an injection of insulation material, such as a 
high density Class 1 isofoam polyisocyanate, also knoWn as 
polyurethane insulation material. The insulation is injected 
into the panels 20 and adheres to all interior surfaces therein. 
Advantageously, the injection of the insulation material into 
the panels 20 increases the rigidity of the building compo 
nent 92. 

[0038] Additionally, once the universal structural steel 
panels 20 are joined together, a plurality of fasteners 66 can 
be used to further secure the panels 20 to each other. The 
fasteners 66 can be screWs, threaded fasteners With nuts 
attached thereon, or rivets or, alternatively, the panels can be 
spot Welded or bonded together by an adhesive. Further 
more, When fasteners 66 are used to secure the elongated 
male connecting member 40 to the elongated female con 
necting member 50, the fasteners 66 are attached at the 
center portion of the Webs 42 and 52. 

[0039] For example, the fasteners 66 could be generally 
spaced apart at an equal distance from each other along the 
longitudinal centerline of the interlocked panels 20. Alter 
natively, the prefabricated universal structural steel panels 
20 can be permanently attached thereto by generally spaced 
spot-Welds or any other suitable connecting method, Which 
is in compliance With the Uniform Building Code of the area 
Where the building is being constructed. 
[0040] As illustrated further in FIG. 4, the ?rst and second 
connecting members 70, 80 are generally oriented in a 
parallel con?guration With respect to each and With longi 
tudinal lengths similar to the length of the assembled panels 
20, so that the opposing end portions of the ?rst and second 
connecting members 70, 80 are relatively ?ush With the end 
sections of the assembled panels 20. Fasteners 66 are used 
to join he ?rst and second connecting members 70, 80 to the 
?rst and second end portions 26, 28, respectively, to form a 
generally rectangular building component 92. 
[0041] The ?rst and second connecting members 70, 80 
are generally U-shape members having a Web portions and 
?rst and second legs, Which have substantially similar 
Widths and lengths. Preferably, the ?rst and second connect 
ing members 70, 80 are U-shaped steel members. When the 
?rst and second connecting members 70, 80 are employed as 
part of a Wall component, the ?rst and second connecting 
members 70, 80 de?ne hat channels. Alternatively, the ?rst 
and second connecting members 70, 80 can be a generally 
C-shape metal member. 
[0042] The ?rst and second connecting members 70, 80 
each include a Web 72, 82 and ?rst and second legs 76, 86 
and 74, 84, respectively, extending outWardly from opposite 
sides of the Web 72 and 82. The ?rst and second legs 76, 86 
and 74, 84, are oriented in a generally parallel con?guration 
With respect to each other and are substantially equal in 
length and Width, such that the ?rst and second legs 76, 86 
and 74, 84, are generally the same dimension. The ?rst and 
second connecting members 70 and 80 are con?gured so that 
the Webs 72 and 82 abut the ?rst and second end portions 26, 
28 of the panels 20. The ?rst and second end portions 26, 28 
are received betWeen the legs 74, 76 of the ?rst connecting 
member 70 and the legs 84, 86 of the second connecting 
member 80. 

[0043] With the universal prefabricated structural steel 
panels 20 and the ?rst and second connecting members 70, 

Mar. 23, 2006 

80 in place as described, the ?rst and second legs 44, 54 and 
46, 56 of the elongated male and female connecting mem 
bers 40, 50 are joined to the respective ?rst and second legs 
76, 86 and 74, 84 of the ?rst and second connecting 
members 70, 80. With this, the building component 92 is 
rigidly formed. 

[0044] The joining method used to join the panels 20 and 
the ?rst and second connecting members 70, 80 certainly 
could be accomplished in a number of Ways that Would 
occur to one skilled in the art. For example, the panels 20 
and the ?rst and second connecting members 70, 80 could be 
joined by spot Welding, by fasteners, such as metal screWs, 
bolts and nuts, rivets, by clinching methods, or by adhesive. 

[0045] FIG. 5 illustrates a stage of construction Where the 
panels 20 are being assembled to form a Wall component 94 
according to the panel system of the present invention. The 
Wall component 94 is constructed from the universal struc 
tural panels 20, as described above. In this arrangement, the 
universal structural steel panels 20 de?ne Wall panels 20. 

[0046] The ?rst connecting member 70 is not shoWn in 
order to provide a vieW of the various panel connections 
Within the Walls 96, 98. The Walls 96, 98 are constructed by 
interlocking the panels 20, as described above. TWo typical 
Wall con?gurations are depicted. The ?rst con?guration is a 
typical perpendicular Wall connection Where ?rst Wall 96 is 
joined to second Wall 98 to form a typical exterior Wall to 
interior Wall component of a building. HoWever, a typical 
interior Wall to interior Wall component can be formed by 
this arrangement. The second con?guration is a typical 
corner Wall connection Where ?rst Wall 96 is joined to 
second Wall 98 to form an exterior Wall component. HoW 
ever, an interior Wall component can be formed by this 
arrangement. 

[0047] FIG. 6 shoWs further detail of a typical corner Wall 
connection. At this corner connection, tWo conventional 
panels 20, as described above, are used. The tWo panels 20 
are positioned adjacent to each other so that an end portion 
of ?rst leg 54 of the elongated female connecting member 
abuts the outer face 46a of second leg 46 of the elongated 
male connecting member. The Web 50 of elongated female 
connecting member is joined to the second leg 46 of 
elongated male connecting member by fastener 68, Which 
can be a plurality of fasteners. 

[0048] A corner member 100 is positioned adjacent to the 
exterior surfaces 22 of the tWo panels 20 to form the corner 
Wall component. The corner member 100 has a ?rst leg 102 
and second leg 104 that are integrally connected together 
and extend at approximately a 90 degree angle thereof to 
de?ne a generally L-shape corner member 100. The L-shape 
corner member 100 is joined to exterior surfaces 22 of panel 
20 of the ?rst Wall 96 and panel 20 of second Wall 98 by 
fasteners 66, Which can be a plurality of fasteners 66. The 
L-shape corner member 100 is preferably steel. More pref 
erably, the L-shape corner member 100 is galvaniZed steel. 

[0049] A reinforcing support member 106 is disposed 
adjacent to the panels 20 for providing support to Walls 96, 
98 and for mounting gypsum board 114 or other suitable 
materials thereon. The reinforcing support member 106 has 
a Web 108 and a ?rst and second legs 110, 112 extending 
from opposite sides thereof. The ?rst and second legs 110, 
112 are in a generally parallel con?guration With respect to 










