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Panelized Structural System for Building Construction

Related Applications

The present application claimg the benefit of
Provisional Application Serial No. 61/288,011 filed on

December 18, 2009.

Technical Field

The present disclosure relates to a panelized
and modular gsystem for constructing and asgembling

buildings,

Background

A building’s structure must withstand physical
forces or displacements without danger of collapse or
without loss of gerviceability or function. The stresses
on builldings are withstood by the buildings’ structures.

Buildings five gstoriesg and lesgs in height
typically use a “bearing wall” structural system to
manage dead and live load vertical forces. Vertical
forces on the roof, floors, and walls of a structure are
passed vertically from the roof to the walls to the
foundation by evenly gpreading the locads on the walls and
by increasing the size and density of the framing or

frame structure from upper floors progressively downward
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to lower floors, floor-to-floor. For ceilings and floor
spans, trusses are used to support loads on the ceilings
and floors and to transfer these loads to walls and
columns.

5 Wherxe vertical bearing elements are absent, for
example at window and door openings, beams are uged to
transfer loads to columns or walls. In buildings taller
than five stories, where the wallgs have limited capacity
to support vertical loadsg, concrete and/or structural

10 steel framing in the form of large beams and columns are
used to support the structure.

Lateral forces (e.g., wind and seismic forces)
acting on buildings are managed and transferred by
bracing. A common method of constructing a braced wall

15 1line in buildings (typically 5 stories or less) is to
create braced panels in the wall line usging structural
gsheathing. A more traditional method is to use let-in
diagonal bracing throughout the wall line, but this
method is not viable for buildings with many openings for

20  doors, windows, etc. The lateral forces in buildings
taller than five stories are managed and transferred by
heavy steel let-in bracing, or heavy steel and/or

concrete panels, as well as structural core elements such



as concrete or masonry stair towers and elevator
hoistways.

There is a need for a panelized and modular
svstem for constructing and assembling buildings without
relying on concrete and/or structural steel framing,
heavy steel let-in bracing, and heavy steel and/or
concrete panels.
Summary of Invention

In accordance with first aspect of the embodiment, there is provided a building

section comprising:
a first structural column bhaving & top

connector and & bottom connector:

a second structural column having a top
connector and a bortom connediosr, wherein the top
connector of the first structural column ils connected
directly to the bottom connector of the second stractural
column so that the first and second structural columas
are diresctly connected and align verticall

a first structural truss pansl attached te the
first structural column; and,

a sscond structural truss panel attached to ths

cond. structural column such that the first and second

structural ctruss panels transfer vertical live and dead
loads and ilzteral loads on the first and second
strucstural truss panels laterally to the fivst and second
grructural columns and then vertically through the first
and gecond structural columms, wherein a clsarance exists
betwaen the first and second cruss panels and between the
first and second truss panels and any floor connacted to
che first and second truss pansls such that load ig not

transferrad between the first and second fruss panels.



In accordance with second aspect of the embodiment, there is provided an integrated

structural truss panel

configurad co laterally transfer wvertical live and dead

load and lateral load to a structural columm in a

4

wilding comprising:

first, second, third, and fourth horizonbal

elongatad member

-

first and second vertical slongated members

fastenad to the first, second, thixd, and fourth
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horizontal elongated members such that the firsth and
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ourth horizontal elongatsd members form respeccively a

-

op and & bottom of the structural truss panel, guch chat

o

the first and second vertical slongated members form
raspactive sidez of the structural truss panel, such that
first, sscond, and third hovizontal elongated members
form an intsgrated web truss for attachment to floow
and/or ceiling trusses, and such that the second and
third hovizontal slongated menbers form a continuous
double horizontal bracs that comnects to sach of the

first and second vertical slongated wembers and that
continuously bridgss between the first and second
vertical elongated membars forming the sidss of the
gtructurgl truss panel; and,

an angled webbing fastensd betwsen the firest
and second vertical slongated members and the first and
second horizontal elongatsad memberg thereby creating an
integrated web truss within the structural truss panel
whereby the integrated webl truss acts as a transfar beawm
and facilitates the lateral transfer of vertical live and

dead load and lataral load on the structural truss pansel

to the structural column.
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In accordance with third aspect of the embodiment, there is provided a structural
panel for a building comprising:

firgt, second, third, and fourth horizontal
elongated members;

first and second vertlical elongatsed wmembers
fastenad to the first, second, third, and fourt

horizontal elongated members such that the first a

o
£

fourth horizontal elongated members form respectively a
top and a bottowm of the structural pansl, such that the
first sngd sescond vertical elongated wembers form
respective sides of ths panel, and such thalt the sscond
and third horizontal elongated members form a continuocus
double horizontal brace that connegts at each of the
first and gsecond vartical slongated mambers and that

bridges between the firet and second vertical elongated

,_D.,

members that form the sides of the structural pansl; and,

wherein at least one of the horizontal and
vertical elongated members comprises a stud, wheresin at
least another one of the horizontal and vertical
glongated members comprigss a track, whersin the track
comprisas & track web and first and second track flanges,
wherein the first and second track flanges extend in the

same direction at substantizlly right angles from
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he track web, wheresin the stugd
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tud web and first and gecond stud flanges,
wherein the first and sscond sind flanges extend in the

ERS

same direction at substantially right anglss from
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he stud web, angd whereiln the track welb

is wider than the stud web such the stud can be fitte
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within the track.
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In accordance with fourth aspect of the embodiment, there is provided a method of

constructing a building comprising:

193
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fastening a first structural truss panel ¢
irst structural columm:
fastening & second structural column vertically
dirsctly to the first structural cclumm; and,
fastening a sscond structural truss panel to

the s=oond siructural colunm g that the second

structural truss panel is vertically above the first
structural trugs pangl, s0 that & clegrance is betwsen

the first and second structural truss panels, and so that
vertical live and dead load and lateral load are
transferred laterally vo the first and second structural
columnsg and then vertically betwsen the first and second

columns rather than vertically structural truss pansl to

sructural truss panel.

In accordance with fifth aspect of the embodiment, there is provided a method of

constructing a building having at least six stories comprising:

fagtening a fivst uniflied structural truss
parel to a second unified structural truss panel, wherein
the first unified structural truss panel comprises a
irst structural truss panel and a first structural
olumn, wherein the sescond unified structural truss pansl

comprisss a gecond structural trues pansl and a gscond

cructural oolumn, and wherein the first unified

3¢
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structural truss panel is fastensd £o the second unified
structural truss panel by fastening the first and second

tructural columns vertically and directly to ons an

othexr;

wherein the third unified structural fruss panel
comprises a third structural truss panel and a third
structural column, and wheredn the third unified

structural truss panel is festened Lo the second unified

—4

structural truss pansl by fastsning the third structural

column vertically and dirsctly te the second structural

fastening a fourth unified structural trus
panel to the third unified structural fruss panel,
wherein the fourth unified svtructural truss panel

comprises a fourth

2
©

tructural truss panel and a fourth
structural column, and wherein the fourth unified
gstructural truss panel 18 fastened to the third unified
structural truass pansl by fastening the fourth structural
column vertically and directly to the third structural
colum;

fagtening & ;1fth unified structural

panel to the fourth unified structural truss panel,

3d
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wherein the £ifth unified structural truss panel
comprises & fifth structural trues pansl and a Fifth
grructural cclumn, and wherein the £ifth unified

tructural trugs panel is fastensd to the fourth unified

LR S

i

structural truss panel by fastening the f$ifth structural

column vertically and dirsctlyv to thes fourth structural

column; and,
fasvening & zixth unified structural truss
panel to the fifth unified structural truss panel,

18 wherein the sixth unified structural truss panel
comprises g sixth structursl truss panel and a sixth
structural column, and wherein the sizth unified
structural truss panel is fastened to the fifth unified
structural truss pansl by fastening the sizth structural

15 column wertically and dirsctly to the £ifth structural
column, whereby vertical live and dead loads and lateral
loads acting on the individual gtructural trusg panels do
not transfer vertically panel to panel but rather
laterally from the structural truss panels to the

20 structural colwms and then vertically from structural

column to structural column.
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Figure 1 illustrates a stud for use as a
framing member in horizontal truss panels;

Figure 2 illustrates a track for use as a
framing member in horizontal truss panels;

Figures 3 and 3.1 illustrate a V-Braced
horizontal trugs panel;

Figures 4, 4.1, and 4.2 illustrate various open
horizontal truss panels;

Figure 5 illustrates a truss for attachment to
horizontal truss panels;

Figure 6 illustrates a structural column
assembly for attaching horizontal truss panels to one
another;

Figures 7 and 8 show the manner of attaching a

horizontal truss panel such as shown in Figures 3, 3.1,

3f
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4, 4.1, and 4.2 to the structural column agssembly of
Figure 6;

Figure 9 shows a unified horizontal truss panel
wall line having open and V-braced horizontal truss

5 panelg in a Unified Truss Construction System (UTCS) wall

line;
Figure 10 illustrateg the truss of Figure 5;
Figure 11 shows the truss/stud hangar of Figure
6;
10 Figure 12 illustrate a portion of the

structural column assembly of Pigure 6;

Figure 13 illustrates trusses connected to
horizontal truss panels;

Figure 14 illustrates trusses connected to

15  horizontal truss panels to form a UTCS open span assembly
creating a wall line;

Figure 15 illustrates a UTCS building section
formed as an assembly of multiple floorg of a UTCS
structure;

20 Figure 16 showsg alignment of the structural
column assemblies of Figure 6 in a building;

Figure 17 illustrateg a three-dimensional view
and a two-dimensional view of the floor-to-floor sections

of a gection of this building; and,
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Figure 18 shows the transfer of forces to the

structural column assemblies of Figure 6.

Detailed Degcription

5 The Unified Trusg Construction System (UTCS)
disclosed herein is a unique, new, and innovative
structural system for single and multistory buildings,
based on standardized structural panels. The sysgstem
employs a limited number of configurationg of uniquely

10  engineered, light gauge metal framed vertical wall panels
(horizontal truss panels), light-~gauge-metal floor and
ceiling trusses, cold rolled sguare or rectangular steel
tubing (structural columng), and unigue connecting plates
and clips.

15 Unlike conventional approacheg to designing and
engineering a building’sg structure, where many different
assemblies (wallg, columns, beams, bracing, strapping,
and the fasteners that fasten them together) are employed
to manage vertical live load and dead load forces, and

20 lateral forces, UTCS manages these forces through a

limited number of uniquely designed standardized

horizontal truss panels, which are assembled with
structural columns and trusses. This unique assembly of

elements effectively supports and trangferg vertical and
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lateral forces from the wallg, floor, ceiling, and roof
to UTCS’ redundant and dense column system. Accoxdingly,
columng absorb these vertical and lateral forces such
that UTCS is not a vertical bearing wall structural
5 system and eliminates the need for “hot formed”
structural gteel (weighted steel or “red iron”) and
concrete as part of a building’s structural systemn.
UTCS framing members are made from gpecially
designed computerized roll forming machines. Thesge
10 machineg manufacture framing studs or members from cold
rolled steel commonly referred to as “coiled steel.”
Each stud is cut to size, pre-drilled for fastening
gscrews, with countersinks at the assembly screw head
area, pre-punched for chasing mechanical, electrical, and
15  plumbing (“MEP”) assemblieg and rough-ing, pre-punched
for passing vertical and horizontal bracing, and labeled
for assembly. The machines read stud specificationg from
CAD files.
Horizontal truss panels and the trusses usged in
20 UTCS are constructed with framing members roll formed
from light gauge steel, such as 18 to 14 gauge steel,
depending on building height and code requirements.
There are two profiles of framing members used in the

horizontal truss panels, a stud 10 illustrated in Figure
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1 and a track 12 illustrated in Figure 2. The stud 10
and the track 12 are each rolled from light gauge steel,
such as 18 to 14 gauge steel.

Each of the stud 10 and the track 12 includes a
web 14, flanges 16, and lips 18 formed as illustrated in
Figure 1. The flanges 16 extend in the same direction at
substantially right angles from opposing sides of the web
14, and the lips 18 extend inwardly from ends of the
flanges 16 guch that the lips 18 parallel the web 14.

The stud 10 and the track 12 differ mainly in that the
flanges 16 of the track 12 are slightly higher than the
flanges 16 of the stud 10, and the web 14 of the track 12
ig glightly wider than the web 14 of the stud 10. These
relative dimensions allow the stud 10 to glide into or
through the track 12 without the need to compress the
flanges 16 of the gtud 12, which affects its structural
performance.

UTCS employs a limited number, such as two,
configurations of horizontal truss panels. Thesge
horizontal truss panels are the structural wall elements
of UTCS. If only two such configurations are used, they
are (a) a V-braced horizontal truss panel 20/22 shown in

Figure 3 or Figure 3.1, which contains a “V” shaped brace
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(“V-brace”), and (b) an open horizontal truss panel 24
shown in Figure 4, which does not contain a V-brace.
An open horizontal truss panel 24 is generally

used in any area of a building having large openings
Y P g

.

(windows, doors, pass-throughs, and the like) in a UTCS
structure. The open horizontal truss panel 24 is
engineered to support and transfer vertical live
(occupancy, for example) and dead load forces (e.g.,
drywall, MEP assemblies, insulation, and the like) from
10 floor and ceiling assemblieg attached either to or
proximate to each panel within a building (“Local
Forces”). The V-braced horizontal truss panel 20/22 is
engineered to support vertical local forces and lateral
forces acting on the structure (wind and seismic, for
15 example) .
As shown in Figure 3, the V-braced horizontal
truss panel 20 has a top track 26 and a bottom track 28.
Inboard of the top track 26 ig a continuoug horizontal
brace comprised of back-to-back (web-to-web) tracks 30
20 and 32, (referred to as double horizontal bracing), which
are anchored by fasteners 34 such as bolts or screws to
gside studs 36 and 38 at the sides of the V-braced
horizontal truss panel 20. The top track 26 and the

bottom track 28 are also anchored by fasteners 34 to the
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side studs 36 and 38. The area between the continuous
horizontal brace formed by the tracks 30 and 32 and the
top track 26 contains vertical angled webbing 40 made
from studs. This braced area in Figure 3 acts as a truss
5 attachment area 42 within the V-braced horizontal truss
panel 20 for the attachment of trusses 106 discussed
below, and supports and transfers forces exerted on the
V-braced horizontal truss panel 20 to the structural
columns discussgsed below and attached to each of the sgide
10 studs 36 and 38 of the V-braced horizontal truss panel
20.
The V-braced horizontal truss panel 20 also has
two inboard studs 44 and 46 and a center stud 48 anchored
by fasteners 34 to the top and bottom tracks 26 and 28
15 and to the tracks 30 and 32. The side studs 36 and 38
pass through end cutouts 50 in the ends of the web 14 and
in the lips 18 of the tracks 30 and 32 such that the
flanges 16 of the studs 36 and 38 abut the flanges 16 at
the ends of the tracks 26, 28, 34, and 36. These end
20 cutouts 50 are shown in Figure 2. The fasteners 34 are
at these abutment areas. Similarly, the inboard studs 44
and 46 and the center stud 48 pass through interior
cutouts 52 of the webs 14 and lips 18 of the tracks 30

and 32 such that an exterior of the flanges 16 of the
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studg 36 and 38 and of the center stud 100 abut the
interior of the flanges 16 of the tracks 26, 28, 34, and
36. These interior cutouts 52 are also shown in Figure
2. The fasteners 34 are at these abutment areas. The

5 five vertical studs 36, 38, 44, 46, and 48, for example,
may be gpaced 24” on center. The point at which the
inboard studs 44 and 46 and the center stud 48 pass
through the tracks 30 and 32 is a hinge connection (i.e.,
a single fastener allows for rotation). The studs of the

10 vV-braced horizontal truss panel 20 also serve to support
drywall, conduit, wiring, plumbing assemblies, etc.

The V-braced horizontal truss panel 20 also
contains a continuous V-shaped bracing. This V-Bracing
is unigue in its design and engineering. The two legs of

15 the V-brace are V-brace studs 54 and 56 such as the stud
10 shown in Figure 1. The V-brace stud 54 is anchored to
the gide stud 36 just below the tracks 30 and 32 and to
the bottom track 28 by the fasteners 34 and passes
through an interior cutout 58 in the web 14 of the

20 inboard stud 44. This interior cutout 58 is shown in
Figure 1. The web 14 of the V-brace stud 54 abuts one
flange 16 of each of the studs 36 and 44 and the track
28. These abutment areas receive the fasteners 34 as

shown.

16
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Similarly, the V-brace gtud 56 is anchored to
the side stud 38 just below the tracks 30 and 32 and to
the bottom track 28 by the fasteners 34 and passes

through the interior cutout 58 inm the inboard stud 46.

(9]

The web 14 of the V-brace stud 56 abuts one flange 16 of
each of the studs 38 and 46 and the track 28. These
abutment areas receive the fasteners 34 as shown.

The attachment of the V-brace studs 54 and 56
to the studs 36 and 38 and to the track 28 require that
10 the ends of the V-brace studs 54 and 56 be angles as

shown in Figure 3. These angled ends permit multiple
fasteners 34 to be used to anchor the V-brace studs 54
and 56 to their corresgponding side studs 36 and 38.
The V-brace studs 54 and 56 are positioned with
15  their webs perpendicular to the webs of the studs 36, 44,
48, and 38 of the V-braced horizontal truss panel 20.
Algo, the V-brace studs 54 and 56 run continuously from
immediately below the tracks 32 and 34 through the
inboard studs 44 and 46 to the apex of a “V” at
20 gubstantially the middle of the bottom track 28. The
connection at the apex of the V-bracing ig facilitated by
an apex plate 60 and additional fasteners 34, which
interconnect the V-brace studs 54 and 56 and the centexr

stud 48. The plate 60, the bottom track 28, and the stud

i1
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48 and the V-brace studs 54 and 56 are interconnected by
the lower three fasteners as shown in Figure 3. The
inboard stud 46 i1s also attached by fasteners 34 to the
top track 26 and to the tracks 30 and 32 at the point
5 where the inboard gtud 46 passes through the interior
cutouts 52 in the tracks 30 and 32. The apex plate 60
may be formed from a material such as 18 - 14 gauge cold
roll steel.
The connectionsg of the V-brace studs 54 and 56,
10 to the gide studs 36 and 38, to the center stud 48, and
to the track 28 are moment connections and improve the
lateral structural performance of the V-braced horizontal
truss panel 20.
These connections facilitate the transfer of
15 most of the lateral forces acting on the V-braced
horizontal truss panel 20 to the structural column of the
gystem (discussed in further detail below) .
The V-braced horizontal truss panel 20 also
containg a track 62 providing horizontal bracing. The
20  track 62 ig located, for example, mid-way in the V-Brace
formed by the V-brace studs 54 and 56. The track 62 has
the end cutouts 50 to accommodate the inboard studs 44
and 46, has the interior cutout 52 to accommodate the

center stud 48, and is anchored by fasteners 34 to the

12



WO 2011/075394 PCT/US2010/059725

10

15

20

inboard gtuds 44 and 46 and to the center stud 48. The
track 62 contributes to the lateral-force structural
performance of the V-braced horizontal truss panel 20.

The V-braced horizontal truss panel 20 may
contain other bracing and backing as necessary for
building assemblies like drywall, cabinets, grab bars and
the like. The V~braced horizontal truss panel 20 is used
as both interior (demising and partition) structural
walls and exterior structural walls. The V-braced
horizontal truss panel 20/22 may also accommodate windows
and pasg-throughg, although the space is limited as can
be seen from the drawings.

The V-braced horizontal truss panel 22 of
Figure 3.1 has the same construction as the V-braced
horizontal truss panel 20 of Figure 3 except that the V-
brace stud 54 forming half of the V-brace of Figure 3 is
replaced by two studs 64 and 66 whose lips 18 abut one
another, and the V-brace stud 56 forming the other half
of the V-brace of Figure 3 is replaced by two studs 68
and 70 that may or may not abut one another. Thus, the
studs 64, 66, 68, and 70 form a double V-brace for the V-
braced horizontal truss panel 22 of Figure 3.1 to provide

extra strength.

13



W0 2011/075394 PCT/USZ010/059725

Ag shown in Figure 4, the open horizontal truss
panel 24 has a top track 80 and a bottom track 82.
Inboard of the top track 80 is a continuous horizontal

brace comprised of back-to-back (web-to-web) tracks 84

n

and 86, {referred to as double horizontal bracing), which
are anchored by fasteners 34 such as bolts or screws to
side studs 88 and 90 at the sides of the open horizontal
truss panel 24. The top track 80 and the bottom track 82
are also anchored by fasteners 34 to the side studs 88
10 and 90. The area between the continuous horizontal brace
formed by the tracks 84 and 86 and the top track 80
containg vertical angled webbing 92 made from studs.
Thig braced area in Figure 4 acts as a structural truss
94 for the open horizontal truss panel 24, and supports
15 and transfers forces exerted on the open horizontal truss
panel 24 to the structural columns discussed below and
attached to each of the side studs 88 and 920 of the open
horizontal truss panel 24.
The open horigzontal truss panel 24 also has two
20 inboard studs 96 and 98 and a center stud 100 anchored by
fasteners 34 to the top and bottom tracks 80 and 82 and
to the tracks 84 and 86. The side studs 88 and 90 pass
through end cutouts 50 in the ends of the web 14 and of

the lips 18 of the tracks 84 and 86 such that the flanges

14
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16 of the studs 88 and 90 abut the flanges 16 at the ends
of the tracks 80, 82, 84, and 86. These end cutouts 50
are shown in Figure 2. The fasteners 34 are at thesge

abutment areas. Similarly, the inboard studs 96 and 98

Ln

and the center stud 100 pass through interior cutouts 52
of the webs 14 and of the lips 18 of the tracks 84 and 86
such that the flanges 16 of the studs 96 and 98 and of
the center stud 100 abut the flanges 16 of the tracks 80,
82, 84, and 86. These interior cutouts 52 are also shown
10  in Figure 2. The fasteners 34 are at thesge abutment
areag. The five vertical gtuds 88, 90, 96, 98, and 100,
for example, may be spaced 24” on center. The point at
which the inboard studs 96 and 98 and the center stud 100
pass through the tracks 84 and 86 is a hinge connection
15 (i.e., a single fastener allows for rotation). The studs
of the open horizontal truse panel 24 also serve to
support drywall, conduit, wiring, plumbing assemblies,
etc.
The open horizontal truss panel 24 also
20  contains a track 102 performing horizontal bracing. The
track 102 is located, for example, mid-way between the
tracks 82 and 86. The horizontal bracing track 102
includes the end cutouts 50 through which the gide studs

88 and 90 pass, has three interior cutoutg 52 through

15
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which the inboard studs 96 and 98 and the center stud 100
pass, and is anchored by fasteners 34 to the side studs
88 and 90, to the inboard studs 44 and 46, and to the
center gtud 48. The flanges 16 of the studs 88, %0, 96,
98, and 100 abut the flangeg 16 of the track 102. The
fasteners 34 are applied to these abutment areas. The
open horizontal truss panel 24 ig engineered to handle
vertical local forces.

The open horizontal truss panel 24 is designed
to accommodate windows, doorsg, and pass-throughs., The
open horizontal truss panel 24, for example, may be 20
wide or less. Figures 4.1 and 4.2 illustrate open
horizontal truss panels with one or more openings for
windows, doors, and pass-throughs. Figure 4.1
illustrateg typical chase openings 104 through which MEP
assemblies may be passed. These chase holes 104 may be
formed in the V-braced horizontal truss panels 20 and 22
as well. Figure 4.2 illustrates several open horizontal
truss panels with openings for doors.

The open horizontal truss panel 24 may contain
other bracing and backing as necesgary for building
asgemblies like windows, doorg, pass throughs, drywall,
cabinets, grab barg and the like. The open horizontal

truss panel 24 is used as both interior (demising and

16
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partition) structural walls and exterior structural
walls.
The horizontal truss panels described above are
tall enough to accommodate the floor to ceiling areas of
5 buildings, and to accommodate attachment of trusgses, such
as a truss 106 ghown in Figure 5. The trugs 106 is
attached to the truss attachment area 42 and includes a
top stud 108 and a bottom stud 110 interconnected by an
angled webbing 112 made from studs such that the angled
10 webbing 112 is attached to the top and bottom studs 108
and 110 by the fasteners 34. The truss 106 ig attached
to the trusg attachment area 42 of a horizontal truss
panel 114 by use of truss/stud hangars 116 and the
fasteners 34. Although the horizontal truss panel 114 is
15 shown as the V-braced horizontal truss panel 20/22, the
horizontal truss panel 114 can be any of the horizontal
truss panels described herein. The truss/stud hangars
116 are discussed more fully below in ‘connection with
Figure 11.
20 The truss hangars 116 may be formed from a
material such as 18 - 14 gauge cold roll steel.
The truss 106 is algso shown in Figure 10.
Trusses used in UTCS are made from the studs 10. Thesge

trusses have the top and bottom studs 108 and 110 and the

17
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internal angled webbing 112. The trusses 106 do not have
side or end webbing connecting their top and bottom
chords 108 and 110. The truss 106 may be formed from
light gauge steel, such as 18 to 14 gauge steel. The
gauge and length of the truss 106 varies depending on
application and width of floor gpan.

Figure 6 illustrates a structural column
assembly 130 that includes a structural column 132 having
a top plate 134 and a bottom plate 136 welded to the top
and bottom of the structural column 132 so that the top
plate 134 covers the top of the structural column 132 and
the bottom plate 136 covers the bottom of the structural
column 132. The structural column 132, for example, may
be four sided, may be hollow, and may vary in wall
thickness depending on building height and code
requirements. The top plate 134 and the bottom plate 136
are shown in Figure 6 as being linear in the horizontal
direction and are used where two wallg are joined side-
by-side 80 ag to share a common linear horizontal axis.
However, the top plate 134 and the bottom plate 136 may
be “L” shaped plates when two wallsg are to be joined at a
corner such that the horizontal axes of the two wallg are

perpendicular to one another.

18
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One or more bolts 138 are suitably attached
(such as by welding or casting) to the top plate 134.

The bolts 138 extend away from the top plate 134 at right
angles. Bach end of the bottom plate 136 has a hole 140
therethrough. Accordingly, a first structural column 132
can be gstacked vertically on a second structural column
132 such that the bolts 138 of the top plate 134 of the
second structural column 132 pass through the holes 140
of the bottom plate 136 of the first structural column
132. Nuts may then be applied to the bolts 138 of the
top plate of the second structural column 132 and
tightened to fasten the firgst and second structural
columng 132 vertically to one another.

The top and bottom plates 134 and 136 are
slightly wider than the track 12 used for the horizontal
truss panel 20/22/24 and vary in thickness depending on
building height and code requirements. The through-
bolting provided by the bolts 138 and holes 140 permit
the structural columns 132 to be connected to one another
vertically and to other assemblies within a building
(roof, foundations, garages, etc.).

The structural columns 132 are connected to
horizontal truss panels 20/22/24 by way of stud sections

142 of the stud 10. The sgtud sections 142 are welded or
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otherwise suitably fastened to the top and bottom of the
structural column 132. A stud section 144 ig fastened

by weld or suitable fastener at about the middle of the

structural column 130 such that its web 14 faces

5 outwardly. This stud section 144 is a “hold-off” to keep
the studs 36, 38, 88, and 90 of the horizontal truss
panels from deflecting. Unification plates such as 154
may or may not be used at this location.

The material of the structural column 132, for

10 example, is cold rolled steel. The structural column 132
may be hollow and have a wall thickness that varies
depending on application and code. The matexrial of the
plates 134 and 136 and for the truss hangars 144 and 146,
for example, may be 18 -~ 14 gauge cold roll steel.

15 Figures 7 and 8 shows the manner of attaching a
horizontal truss panel such as the horizontal truss
panels 20, 22, and 24 to the structural column assembly
130. A unified horizontal truss panel is created when
the structural column assembly 130 ig attached to the

20  horizontal truss panel 20/22/24 using four truss hanger
unification platesg 150, which have a stud insertion
projection for attachment of the trugses 106 discussed in
further detail below, and two flat unification plates

154, all of which are attached by fasteners 34 to the

20
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15

20

side stud 36 and 38 of the horizontal truss panel
20/22/24 and the stud sections 142. The stud sections
144 as shown in Figure 7 act to “hold-off” studs 36 and
38 so that these studs do not deflect through the space
between the side studs 36 and 38 and the structural
column 132. Unification plates such ags 154 may or may
not be used at this locatiom.

In a UTCS structure, a section or length of
wall is assembled by attaching a number {(depending on
wall length) of horizontal truss panels together using
the structural column assemblies 130. The open
horizontal truss panels 24 are used as a wall section(e)
in buildings where there are larger openings like
windows, doors, and pass-throughs. The V-braced
horizontal truss panels 22/22 are used as wall section(s)
generally throughout the rest of the structure so as to
provide dense lateral support of the structure. Figure 9
shows a horizontal trusgs panel wall line having open and
v-braced horizontal truss panels 24 and 20/22 in a UTCS
wall line,.

As indicated above, the trugs 106 is attached
to the horizontal truss panel 20/22/24 by way of the
truss/stud hangarg 116 and the fasteners 34 located at

the inboard studs 44 and 46 and the center stud 48. The
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truss/stud hangar 116 ig shown in Figure 11 and includes
a stud insertion projection 152 to be received within the
top stud 108 of the truss 106 as illustrated in Figure 5

and, when inverted 180 degrees as illustrated in Figures

W

5 and 8, within the bottom stud 110 of the truss 106.
The trugs/stud hanger 116 also includes L-shaped flanges
172 used to fasten the truss/stud hangers to the top
track 26 and, inverted, to the horizontal bracing 30 and
32 of the horizontal truss panels.

10 The trusses 106 are connected to the horizontal
truss panels 20/22/24 by ingerting the end of the top
stud 108 of the truss 106 into the insertion projection
152 and fastening by fasteners 34, and connecting by
fasteners 34 the L-shaped flanges 172 to the web 14 and

15 flange 16 of the top track 26 and by connecting by
fastener 34 a projection tab 176 of the truss hangar 116
to the top flange 16 of the stud 108. The bottom stud
110 of the truss 106 is connected by inverting the
truss/stud hanger 116 by 180 degrees, inserting the end

20  of the bottom stud 110 of the truss 106 into the

insertion projection 152 and fastening by fasteners 34,

connecting by fasteners 34 the L-shaped flanges 172 to

the web 14 of the tracks 30 and 32, and by connecting by
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fagstener 34 the projection tab 176 to the bottom flange
16 of the stud 110.

A truss 106 is also attached at each of the
structural columns 132 by way of an insertion projection
152 on the unification plate 150. The end of the top
stud 108 of the truss 106 is inserted over the ingertion
projection 152 of the unification plate 150 and fastened
with fasteners 34 to the web 14 of the stud 108. The
projection tab 176 is fastened by a fastener to the top
flange 16 of the stud 108. The bottom stud 110 of the
truss 106 is connected by way of insertion of the end of
the gtud 110 over the insertion projection 152 of an
unification plate 150 that is rotated 180 degrees.
Fasteners 34 are used to connect the insertion projection
152 to the web 14 of the stud 110. The projection tab
176 is attached by way of a fastener to the bottom flange
16 of the stud 110.

Figure 13 illustrates the trusses 106 connected
to horizontal truss panels 20/22/24.

Figure 14 illustrates the trusses 106 connected
to horizontal trugs panels 20/22/24 forming a UTCS open
gpan assembly where the horizontal truss panelg 20/22/24
are assembled with the trusses 106 to create a wall line.

The trusses 106 support a floor and ceiling assembly.

23
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Attaching the trusses 106 to the horizontal
truss panels in this manner incorporates the truss 106
into the horizontal truss panels 20/22/24, eliminating

the “hinge-point” that exists where a wall asseubly sits

N

on a floor, or where a ceiling assgsembly site on top of a
wall. This connection unifies the trusses 106 and
horizontal truss panels 20/22/24, in effect enabling the
entire wall and floor system to act together as a
“truss.” This configuration facilitateg the trangfer of
10 forces on the floor, ceiling, and horizontal truss panels
20/22/24 to their attached structural column assemblies
130. Accordingly, vertical and lateral forces are not
transferred vertically horizontal truss panel to
horizontal truss panel. When subflooring and drywall are
15 incorporated into the building, the entire system acts as
a “diaphragm.”

Figure 15 illustrates a UTCS building section
formed as an assembly of multiple floors of a UTCS
structure. In a UTCS building or structure, the

20 horizontal truss panels 20/22/24 are laid out such that
the structural column assemblies 130 on one floor line up
vertically with the strxuctural column assemblies 130 on

the floor below, and so on, down to a foundation.
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Figure 16 shows this alignment of the
structural column assemblies. Figure 16 also illustrates
the density of the structural column assemblies 130 in a
UTCS structure.

Figure 17 illustrates a three-dimensional view
and a two-dimengional view of the floor-to-floor joints
of this assembly. It shows that horizontal truss panels
20/22/24 do not contact or bear on each other, as is
otherwisge typical in “bearing wall” and steel and
concrete structures. The horizontal truss panels on one
floor of a UTCS structure do not carry load from the
floor above. This load is instead transferred to and
carried by the structural column assemblies 130. Each
“floor” or elevation of the structure dampens and
transfers its vertical live and dead load forces to the
structural column assemblies 130, where they are dampened
and transferred vertically to the foundation of the
building.

The V-braced horizontal truss panels 20/22
dampen and transfer the lateral forces acting on the
building to the redundant structural column assemblies
130 in the structure. This transfer of forces is
illustrated in Figure 18. The blow up portion of Figure

18 also illustrates that the panels do not bear on each
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other vertically and that the forces {(arrows) are not
transferred vertically from one panel to the other.
Rather the vertical and lateral forces are transferred
laterally to the structural column assemblies 130. This
5 type of load transfer is facilitated by the unique design
and assembly of the system. Both the horizontal truss
panels 20/22/24 and the trusses 106 act as a unified
truss system.
UTCS may employ horizontal truss panels of
10 varying widths from 20’ to 2’', the most common being V-
braced horizontal truss panels 20/22 measuring 8’ and 4’.
These panels lead to a significant redundancy of the
structural column assemblies 130 within the structure.
Each open horizontal truss panel 24 acts to support and
15 mitigate only those vertical local forces proximate to
their attached structural column assemblies 130. The V-
braced horizontal truss panels 20/22 act to support
vertical local forces asgs well as lateral forces acting on
the structure. Because of the uniqgue manner in which the
20 horizontal truss panels 20/22/24 transfer vertical and
lateral forces and the redundancy of the structural
column assemblies 130 in the system, there in no need to
configure panels differently from floor-to-floor. Only

the width and gauge of the tracks 12, the studs 10, and
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V~-brace vary, depending on building height and code
requirements.

Interior non-structural partition walls that
separate spaces within a UTCS building are constructed
from light gauge steel (typically 24 - 28 gauge) and are
typical in Type I and Type II steel frame construction.

UTCS is extremely efficient in managing
vertical and lateral forces on a building. With UTCS the
need to build a bearing wall structure or heavy
structural core is eliminated, vastly reducing costs over
traditional construction practices. UTCS saves time as
well because the structure of a building is erected from
a limited number of pre-assembled panels. This also
dramatically reduces the cost of engineering the
structure of buildings.

UTCS is unique and innovative. It can be built
on nearly any foundation system including slabs,
structured parking, retail and commercial buildings.

UTCS employs a framing technology that is based on a
gystem-built, panelized approach to construction. UTCS
uses panelized building technology and innovative
engineering to significantly reduce the cost of design,

material, and erection of a building. UTCS technology
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and engineering is a new structural system and method of
assembling single and multistory buildings.

Certain modifications of the present invention
have been discussed above. For example, although the
present invention is particularly useful for comstructing
and assembling buildings without relying on concrete
and/or structural steel framing, heavy steel let-in
bracing, and heavy gteel and/or concrete panelsg, it can
also be applied to buildings having concrete and/or
structural steel framing, heavy steel let-in bracing, and
heavy gteel and/or concrete panels. Other modifications
will occur to those practicing in the art of the present
invention. Accordingly, the description of the present
invention is to be construed as illustrative only and is
for the purpose of teaching those skilled in the art the
best mode of carrying out the invention. The details may
be varied substantially without departing from the spirit
of the invention, and the exclusive use of all
modifications which are within the scope of the appended

claims 18 reserved.
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AMENDED CLAIMS
received by the International Bureau on 07 April 2011 (07.04.2011)

5

1. & building sscotion comprising:

a first structural column having a top
connector and & bottom connector:

a second structural column having a top
comnectoy and a bottom connecior, whierein the top
connector of the first structurasl column ils connected
directly to the bottom gonnesctor of the second structural

column so that the first and second structural columis

fd

dirvectly conpectad and align vertically:
Y g

a first structural truss pansl attached to the

a gecond structural truss panel attached to the
1 that the first and second
structural cruss panels transfer vertical live and dead

loads and imsteral loads on the first and second

.-..s

strugtural truss panels

Yt

lateraliy to the first and second

75

gtractural columns and than wvertically vthrough the first

S

and second struchural solumng, wherein a clearances sxists
petween the first and second truss panels and betwesn the
first and second truss panels and any floor comnected to

the fivst and second trusme panels such that Icad lg not

o

wransferred between the first and second truss panels.
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2
-1

2. Tha building section of ¢laim 1 wherein

the bottom connector of each of the first and second

~

structural columng comprises & bottom connector plate

1y
-
‘.
#
<
-
os
484
33

having at least one hole sextending therethrough, wharein
the top connector of sach of the first and sscond
structursl colmms ¢omprises & Lop connechtor plate having

at least one bolt or screw pro

b

ecting upwardly theraefrom,

&

and wherein hoals of the botrvom conmector plate of the
W second structural column receives the bolt or screw of
the top commector plate of the first srtructural oolumn

for fastening the first and gecond structural coluyms
g

directly together vertically.

15 3 The building section «f claim 2 further
compyizing first and second stud szectiong and first and
second attachment plates, wherein the fivst stud ssction

320

is attarhed to the fiirst structural column, whersin the
gecond srud sscbion is attached to the sscond svructural
20 column, wherein the first atvashmant plate fastens the

side Of the first structursl truss panel to the first

o
%N

stud seovion facilitating the transfer of vertical

AV

and desad lead and lateral load acting on ths first

W
or
A
e
9]
o
o
I
o
f.J
£
H
o
n
Y

s}

canel through the first atud section to
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4

cthe first gstructural column, and wharein the second

avtachment plate fastens the side of the sscond

5 and latvterazl load acting on the sscond structural fruss
panrel through the sscond stud section to the sscond

structural colum.

4, The bulilding gection «f c¢laim 2 wherein
it each of the first and second stud sections comprises a

wab, first and sscond flanges, and f£irst and second lips,
wherein the first and szcoond flangss extend in the same
divection at substantially right sngles frowm opposing

sideg of the waeb, and whsrein the first and sscond lips

15 extend inwardly from endg of the fivst and second flanges
guch that the first and second lips parallel the web,
5. Tha bullding zection of claim 2 further
cotprising
20 a third structural truss panel attached to the

first structural column;
a fourth structural truss panel zttached to the
second structural oolumn such that The third and fourth

structural truss panels align vertically and such that a
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Lt

20

2

¢clearance exists betwesn the third and fourth etructural

(o
inad
o,

Lrugs panels 820 thay vertical live and 4

1]

2 LCad an

I's

lateral load are transfsrred laterally through the third

s

and fourth structural truss psnels to the first and

second strusctural columms angd then vert

1ly rathey than

rt
fr
0
15}

rtically between the third and fourth structursl truss
pansls;
and third and fourth stud sechions, wherein the
rhird stud section is attached to the fivst structural
column, wherein the fouvth stud section is sttached to

the ssgond structural column, wherein the first

@

attachment plate fastens the side of the third gtrugtural
truse panel to the first stud ssction facilitabting the
vertical live and dead load and lateral load
acting on the third structural truss panel through the
chird stud segtion te the first structural columy, and

3

whereln the second attachment plate fastens the gide ©

h

Faaad

vhe fourth structural truss panel to the second stud
gecrion facilitating the transfar of vertical live and
dead lead and lateral load acting on the fourth
structural truss panel through the fourth stud section to

the second structural column.
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& The bullding section of claim 1 wharein
first and second structural truse panels comprise fvaning

menbers roll forwmed from 12 Lo 14, inclusive, gauge

stesl.
b
7. An integrated structural truss panel
configured to laterally transfer wvertical live and dead
load and lateral lcad to a structural column in a
building comprising:
i first, second, third, and fouxth borizomtal

elongated members;
first and se=gond vertical slongated members
fastensd o the first, second, third, snd fourth

horizontal elongated members such that The first and

T
o

fourth horizontal elongated members form regpectively a

-~

%3
28
1
<3

cop and a bottom of the structural trugs panel, such

*

the First and second vertical elongated members form

L
137
m
3
B
{1
7t
P
<
Y
®
Qa
W
n
o

f the sgtruectural wruss pansl, such that
first, sscond, and third horizontal slongated wembers

20 form an integrated web truse for attachment to ficor
and/or ceiling trusses, and such that the second and
ghird horizontal slongated wmenbers fcrm a continuous

double horizonital bracs that oomnnects to sach of the

first and second vertical elongated members and that
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et

rat and second

E..l-.
FJ}

continuously bridgss batwesn the §
I e

an angled webbinyg fastensd between the first
5 and second vertical slongated members and the first and
second horizontal elongated members thereby creating an
integrated web truss within the structural truss panel
whareby the integrated wedb truss acts as a transfer beam
and facilltates the latsral tranafer of vertical live and
1y dead load and lateral load on che structural truss panel

-

to the structural column.

o

8. The integrated structural truss panel of

claim 7 wherein the firet, second, third, and fourth

15 elongated members comg g corresponding first, second,

third, and fourth tracksz, wherein eacdh of first, second,

%4
a2
i~
t
[o3
5

nd fourth tracks comprises & track web, fivst and
sscond travk flanges, and first and ssoond track lips,
whaerein the first and sscond track flanges ewvend in ths

26 gams Airection ar substantially right angles from
opposing sides of the track web, and wheresin the first

and second track lips extend inwardly from ends of the

43
3

fFirast and second track flangeg eugh that bthe firet and

sacond track lips pavallel the track web;

34

AMENDED SHEET (ARTICLE 19)



WO 2011/075394 PCT/US2010/058725

and further wharein the f£irst and sscond

$orF

vertical elongated membars comprise corvesponding firat

».«

and second studs eln ezch of first and second studs

comprises & stud web, first and sescond stud flangess, and

:

first and sscond stud lips, vherein the f£i

-

rat apnd ssoond

L

<

stud Ilangeg extend in the same direction at

A

subsrantially right angles £rom opposing sides of
bt w9

“f

rhe

stud web, wherein the flyst and second stud lips exrend

]

inwardly from ends of the first and second stud flanges

1

ut
j
Q
5
rt
oy
o
[y
P
B
th
[
5]

t and second stud lips parallel the
stud web, and whersin the track web is wider than the
stud wab such the first and sgecond studs can be fitted

within the first, second, third, and fourth bracks.

i5 8. The integrated structural trusg pansl of
glalm 8 wherein each of the first, second, third, and
fourth tracks and each of the first and second studs
comprises light gauge steel of between 18 and 14 gauge
inclusive.

20

10, The integrated structural truss panel of

clain 7 vhersin the integrated structura

=
7
5
;
[y
@
K&
&
3
&
e

: third, fourth, and Fifth vertical

T

furthey comprise

b
L)

eliongated mewmbers fastened to the first, fecand, th

j R
M
0
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Lay

10

,._.
e

20

and fourth horizonbal slongated members such that the
fourth vertical elongatsd member g substantially
centered between the first and second vertical elongated

mempers, such that third vertical slongated wmember ls

between the first and fourth vertical elongatsd mewbers,

4

N

and such that the I[ifth vertical eslongated mewmber ig

r

betwesn the fourth and sszcond vertical eslongated members.

11. The integrated strugtural truss pansl of
claim 10 wherein the first, second, third, and fourth
horizontal szlongated members cowmpriges corresponding
first, second, thir - . and fourth tracks, wherein esch of
first, second, third, and fourth tracks comprises x tyack

web, first and second track flangss, and £irst and sscond

0
o
Is)
5
e
ﬁ
&.‘
b
&
s
fre?
S‘t’
o
54

rrack lips, wherelin the first and

angles from cpposing sides of the track web, and wherein
the fivst and second tyazk lipes extend inwardly from ands
of the first and second track flangeg such that the first
and sacond track iips paralisl the track web;

and further wherein thse first, second, third,

-

fourth, and fifth wvertical eslongated mewnbers comprise
corresponding fivetn, sseond, third, fourth, and fifch

studs, wherein each of first, second, thirad, fourth, and
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10

P
s

20

hs same

tty
‘ Tn
b
w
et
£it
3
23
&
44
$]
O
e
=
[oN
3]
o
(82
b4y
=
9,
e
G
]
523
&
.
33
4
Q.
)_l -
b
£F

direcetion at substantially right angles frow opposing

i

-

sides of the stud web, wherein the first and second stud

parallel thes stud wsb, and wherein the track web is wider

Y

than the gstud web such the firegt, segond, third, fourth,

3

and £ifth studs can be £3

i
Py
F
it
e
£
;.J -
Ie 4
W
A
o
%3
o1
0
s
!..l
Eu]
&
[«
@
@
3]
5]
L2

third, angd fourth tracks.

12, The integrated structural truss panal of
ciaim 11 whereln each of the first, sscond, third, and

Fourth tracks and each of the first, sscond, third,

fourth, and fifth studs comprises light gaugs steel of

betwesn 18 and 14 gauwgs inclusive.

13

N
i
]

. The integratesd structural Utruss panel

¢iaim 10 further comprising:

2t brace mewmbeayr fastepned to the firvst and

Jedn
E4

a £
third vertical slongated wmewbers and to ths fourth

horizontal elongatsd membar; angd,
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a secoud brace member fastened bo the second
and Fifth vertical slongated members and to the fourth

horvizontal elongated wmember, wherein the first and second

brace mawber form an integrated V-brace in the structural

L

truss panal dasigned to laterslly transfer lateral load
on the structural V-Braced panel to the structural

column,

i4. The inbegrated gtructural truss panel of
0 claim 13 further compriging a third brace member betwesan
the third and £ifth vertical elongated members and

fastenaed to the third, fourth, and £ifth vertical

=
gt
]
o
@-3“‘

integrated structural truss panel of

claim 7 furcher comprising:

& first trugs hangar fagtened to the first
horigeontal elongated membey, wharein the first truss

hangar is arrvanged to fasten o & ceiling or floor Lruss
20 at a side of the integrated structural bDrugs panel
betwean the comtinuous double horizontal brace and the

first horizontal slongated member; and,

a gecond trussg hangar fastened to at least one

of the third and second horizontal elongated member
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ey

10

20

-

wherein the gecond truse hangsy ifsg arranged to fasten Lo
rhe ceiling or fleoor truss ait a2 side of the integrated

gtructural truss panel betwsen the continuous double

horizontal brace and the first horizontal elongated

18, The integrated strucstural fruss pansl of

1,.!

claim 15 wherain the celling or floor truss comprises:
firast horisontal truss mamber fastened bto the
first truss hangay

a second horizontal truss menber fastensad

1
o

rhe second truss hangar; and,
a plurality of angled members fastened to the

rst and horizontal truss members.

h
i’"'
{;’3

17. The integrated structural truss panel of
ciaim 16 whereln each of the first and second horizontal
elongated menbers and the angled members comprises a stud

having & stud web, first and second stud flangss, and

~

gubstantially right angles from opposing sides of the

oS

4]

I

stud wedk, and wheresin the firvet and sacond stud lips
extend inwardly frowm ends of the first and second stud
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flanges such that the first and sscond stud lips parall

-
¥
?—,J

vthe stud weh.

18, The integrated structural truss panel of

§  eglaim 7 wherein each of the first, second, third, and
fourth horizontal elongated wmembers and each of the first
and sacond vertical slongated member comprises light
gavge steel of between 18 and 14 gauge inclusive.

10 19. A structural panel for a building
comprising:

firet, second, third, and fourth horiszontal
anqated membara;
first and second wvertical elongated members
15 fastensd to the first, second, third, and fourth
horizontal elongared members such that the first and
fovrth horizontal elongated members form respectively a

Top and a boutow of the structural panel, such that th

-

1443

firat and second vertical elongsted members form

20 respective sideg of the panel, and such that the sscond
and third horizontal slongsted members form a continuous
double horizontal brace that connects at each of the

first and gecond vertical slongated members and that
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o

ridgze between the first and second vertical elongated

2

members that form the gsides of the structural panel; and,
wherein at least one of the horizontal and

vartilcal slongated members cowmprisss a stud, wherein ab

LA

least another one of the horizontal and vertical

elongated members comprige

n

a track, wherein the track
comprigss g track web and fivet and second track flanges,
wherein the first and second track flanges extend in the
same direction at substantizily righit angles from

it opposging sides of the track web, wherein the stud

comprises 8 stud web and first and second stud flanges,

=
n¥
j43]
H
8]
}_;4
]
ot
g
[¢’]
h\
,..3
b
n
ot
3

nd sscond stud flanges extend in the
game directlon ab substantisally right angles frowm
opposing sides of the stud web, and wherein the track web

{5 is wider than the stud wed such the stud can be fitted

20. The structural panel of claim 19 wherein
the track furthey comprisss first and second track lips
20 wherein the first and second tra lips extend inwardly

from ends of the first and sscond track flanges such that

I
..‘,\

fiper and sscond prack lips parallel the track wely,
wherein the stud furthsr cowpriges Zirst and second stud

-
N

lips, snd wherein the first and second stud lips extend
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(¥

14

-
e

20

inwardly from ends of the first and second stud flanges

the

e
jt8)
n
3
5]
e
b
5.
2
i
o2

at the first and second stud 1

ol

ch €

iz
4
j5

-
Tud web.

53]

21, The structural panel of clsim 1% whevrsin
sgach of the track and the stud cowmprises light gaugs

stesl of between 1B and 14 gauge inclusive.

22. The strustural panel of claiwm 19 wherein
the structural panel further cowprises third, fourth, and
fifth vertical elongutaed members fastensd to the fipsy,
second, third, and fourth horizontal elongated nsmbsre
such that fourth verticzl elongsted membsy is
substantially centered between the first snd second
vertical elongated membsys, such that fhird vewtical

elongated membar is between the fiwst and fourth wvertical
elongated membera, and such that the £ifth vertical

slongatad menber iz betwesen the fourth and szeond

vertical elongated members.

. The structural panel of claim 27 further

42
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a first brace member Fagtened to firer and

the fourth

3,

third vertical elongated mambars and o«

horizontal elongated member; and,

a gecond brace member fastened to second and

14

Fifth vertical alongated members and to the fourth
horizontal elongated member, whersin the first and sscond
brace wmewber form an integratved V-brace in the structural
panel designed to transfer lateral lecad on the structural
V-Braced pansl to a structursl column.

10

»~,

ural panel of claim 23 Further

t"l’

24. The strug
comprising a third brace mewmber betwsen the third and

fifth vertical elongated mewmbers and fastened to the

-~

third, fourth, and fifth vertical slongated members

25, & method of constructing a building

20 fastening a second structural column vertically

fastening a sscond structural truss panel to

the gzoond structural ooluma o thait ths second
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structural truss pansl, so that & clearance is betwsen
the first and second structural trussz panels, and s¢ that
vertical live and dead load and lateral load are
trangferred laterally to the first and second strctural
S columms and then vertically betwsean the first and second
columns rather than vertlically structural truss pansl to
structural truss panel.
26. The method of claim 25 further comprising:
H fastening a third structural tyruss panel to the
first structural columm; and,
fastening a fourth structural truss panel to
the second structural columm sc that the fourth
tructural truss panel is vertically above the third
15 structural truss panel, ¢ that a clsarances ig betwesn
the third and fourth struerursl cruss panels, and o thag
veritical live and dead loads and lateral loads on the
third and fourth structural fruss panels ave transferred
laterally rthrough the third snd fourth structural truss
28 panels to the first and second structural columme rather
than frow structural truss panel to structural truss
panel.
27%. The method of <¢laim 25 further comprising:

AMENDED SHEET (ARTICLE 19)



WO 2011/07539%4 PCT/US2016/059725

fagtening a fivst floor and/or ceiling truss to
an intsgraved truss portion of the first structural truss
panel so that the first [loor and/or celling truss
supports a wmembey comprising a celling of & first gpace

af

{2

ned at leant partial

L

o

H«
s

v by the first structural truss
panel and a floor of a second gspace defined at lsast
partially by the second structural truss papnel; and,

fastening a second floor and/or ceiling truss
o an integrated truss portion of the second structural

14 rusy pansl so that the second floor and/or ceiling truss

gupports & nember cowprising a csiling of the second

spacz and a floor of a third space above the ssaond

s

further comprising:

susa
(V4

28. The method of claim 2

31

;,.s

fastening a third structural column vertically
and directly to the second structural coliumwl;
fastening a third structural truss pansl to the

>

third structural column wvervically above the second
A structural truss pansl;

fagsteaning fourth structural column vertically

and divectly to the third structursl coluw;

45
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(¥4

.....‘
o

20

fastening & fourth etructural truss pansl Lo

the fourth structural column vertically above the third

fastening a £ifth structural column vertically

and directly to the fourth structural ogliman;

fastening a fifth structural truse pansl Lo the
fifrh structural column verticaliy above the fourth

structural truss panel;

fastening & gixth strugtural coliumm wverti

(}
1
i-.,l
[33%3

and directly to the fifth structural column: and,

fastening & sixth structural truss panel to the
sixth structural columm vertically above the fifth
gtructural truss panel;

wherein thers ig clearance betwsen the firsy,
sacond, third, fourth, f£ifth, and zixth structural btruss
pansls so that vervical and lestersl forces on the first
second, third, fourth, fifth, and sixth strugtural truss
panels are transferred laverally frow the first, second
thir fourth, f£ifth, and gixth gtructural truss paasls
to the firveyv, second, third, fourth, £ifch, and sixth

zotural columns and then verticaily downward rather

61‘

than vartically between the first, sscond, third, fourth

Fifrh, and sixth structural trues pansle.
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2%, The method of claim 28 wherelin all of the
gtructural truss panels are construcfed from studs

comprising light gauge steel of between 18 and 14 gauge

1

v 2

30. The metbthod of olsim 25 wvhersin =ach of the

firgr and second stud

‘:.‘,'
O
z
b}

shuds comprises a st
fiangss, and first and second stud lips, wherein the
first znd second stud flanges extend in ths same

1 direction at substantially right angles from opposing

sides of the stud webh, wherein the first and second stud

t;‘$

lipe extend inwardly frowm ends of the first and second
stud Flanges such that the first and second stud lips

parallel the stud web.

ot
(V)

<

31, & method of constructing a building having

e

at least six stories comprising:
fagrening a first unified structural truss

3

panel toe s second unified structural tou

iz
L
3
o
g
]
{3
}Mt
-
%
P
W
i
3
*....
g
s

20 the first wnified strustural truss panel comprisas a
first structural truss panel and a first structural
solumn, wherein the sscond undified structural bruss panel
comprises a gecond structural truss panel and a second

structural column, and wherein the first unified
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10

o
L

structural

stensd £o the gscond wnified

f=3
¢
[
623
0
8¢
g-_i
Fs
ot
3
-
[
3
1511
’SD
( '!

structural truss panel by fastening the first and seoond

panel to the s=

ructural columns vertically and directly to one an

fastening a third unified structural truss

8]
s
ot
O
[
=]
-
th
pote
I
[
n
i
)‘,j
b
L8]
ot
[
+
Qi
Bt
o
P
o
gl
iz
3
ju
o
4

2

wherein the third unified structural truss panel

comprises a third structural truss panel and a third

suprtural column, and wherelin the third unifisd

structural truss panel ils fastenesd to the second unified

structursl

a3

rugs panel by fastening the third structural

~

column vertically and dirsctly to the second structural

column;

fastening & fourth unified structural Lruss

parel to the third unified structural truss panel,

wherein th

i

fourth wnified scructural truss panel

compriges a fourth structural truss panel and a fourth

structural column, angd wherein the fourth unified

e
AN

!\)

by

ructural btruss panel ieg fagtened to Lhe thirvd unified

vructural truss pansl by fastening the fourth structural

column vertically and directly to the third structural

fasrening & f£ifth unified structural truss

pangl to the fourth unified structural truss pansl,
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wherein the fifth unified strucntural truss panel

compriees a fifth structural truegs pansl and a fifth
structural colusm, and wherein the £ifth unifisd

structural truss pansl ls fastensd Lo the fourth unifisd

ey

structural truss pansl by fastening the fifth structural
column vertic ally and directly to the fourth structural
colum; angd,

fastening a sixth unified structural truss
pagel to the £ifth unified structural truss panel,
10 wherein the sixth unified structural Lruss panel
comprises a sixth structursal truse panel and a sixkl
structural column, and whereln the sixth unifisd
structural truss panel is fastened to the fifth unified

structural truss pansl by fastening the sixth structural

column vartically and directly toe the £ifth strucstural

-
e

-

column, whereby vertical live and dead loads and lateral
icoads acting on the individual gtyuctural truss panels do
not transfsr vertically panel o panel bubt yather
latevally from the structural tyuss panels to the

20 structural columng and then vertically from structural

colum to struchural column.

€
3

2. The mesthod of claidwm 21 furthey compriging:
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sthructural truss

§
7
0

L
s

panael su thuat

to the second struchural L

10
eiling of the sscond space and a

Q

BPACE ;

saoond
thiird filoor

above the
fastening a

panel so that

gupports

PCTMUS2010/059725

A menber comprising &

third space

celling truss Lo

third f£lopor

the third structural truss
15 and/or ceiling truss supports a membey comprising a
ceiling of che third space and & £loor of the fourti
he Chird space;
ceiling truss

space above Lhe
fagrening a fourt

to the fourih struc

filocry and/or
ural truss pansl so that the fourth

upperts a member ocomprising

20 floor and/or ceilling truss
celling of che fouwrth space and & floor of the fifth
gpace above the fourth spacs

fastening a £ifth floor and/or ceiling truss o
that the £ifth floorx

the fifth struct
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and/or o

.

-
L

and/or celling

™

ceiling of

10

comprising

A
-~

nolugive,

34,

s

20

ling t

sixth structural

%
it

studs conprises a stud wab,

PCT/US2010/059725

rUss supports & member comprising a

bey

=

a flocr of the sixth space

e

The method of claim 21 wh

pansls are constructed frow studs

4

gauge steel of betwesn 18 and 1

The wmethod of claim 313 wherein eagh of &

e 2!

first and second stud

stud iips, wherein the

axtaend in the

same

subsrantially wight angles from opposing

stud wab, whersin the first and second stud

~

nwardly from sndg of and agacord

such that the stud lips
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