EP 4 343 080 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
27.03.2024 Bulletin 2024/13

(21) Application number: 23165454.2

(22) Date of filing: 30.03.2023

(11) EP 4 343 080 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
E04G 21/32(2006.07) EO04F 11/18(2006.07)

(562) Cooperative Patent Classification (CPC):
E04G 21/3219; E04G 21/3233

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 26.09.2022 US 202217953235

(71) Applicant: Tie Down, Inc.
Atlanta, GA 30336 (US)

(72) Inventors:
* MACKARVICH, Charles
Atlanta, GA 30336 (US)
* ALCOBER, Justin
Smyrna, GA 30080 (US)

(74) Representative: Page White Farrer
Bedford House
21a John Street
London WC1N 2BF (GB)

(54) FALL PROTECTION SYSTEM

(567)  Afallprotection system includes a guardrail sup-
port frame comprising a guardrail post, wherein the
guardrail post defines an elongate V-shaped notch con-
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Description
TECHNICAL FIELD

[0001] This disclosure relates to building construction.
More specifically, this disclosure relates to a fall protec-
tion system for securing a safety guardrail to a vertical
pillar.

BACKGROUND

[0002] Building structures under construction often
have elevated surfaces, such as elevated floor slabs, that
require guardrails or other safety measures to prevent
accidental falls. Guardrails are typically placed at a pe-
rimeter of the elevated surface and are secured to struc-
tural components of the building structure, such as pillars.
However, guardrail systems frequently are unable to
adapt pillars of varying sizes and shapes. Additionally,
guardrails that are not properly secured can move and
can fail to prevent falls from the elevated surface. Fur-
thermore, guardrails that extend long distances between
adjacent pillars can lack strength and stability at and
around their midpoints.

SUMMARY

[0003] It is to be understood that this summary is not
an extensive overview of the disclosure. This summary
is exemplary and not restrictive, and it is intended neither
to identify key or critical elements of the disclosure nor
delineate the scope thereof. The sole purpose of this
summary is to explain and exemplify certain concepts of
the disclosure as an introduction to the following com-
plete and extensive detailed description.

[0004] According to one aspect, there is provided a fall
protection system comprising: a guardrail support frame
comprising a guardrail post, wherein the guardrail post
defines an elongate V-shaped notch configured to re-
ceive a pillar edge of a pillar; a lateral safety guardrail
extending substantially horizontally from the guardrail
post; and a pillar attachment assembly mounted to the
guardrail post and comprising a flexible pillar attachment
strap, the flexible pillar attachment strap configured to
wrap around the pillar to secure the fall protection system
to the pillar.

[0005] The guardrail post may comprise an elongate
first post wall disposed at a first post side of the guardrail
post and an elongate second post wall disposed at a
second post side of the guardrail post; the elongate first
post wall may be oriented at an acute angle relative to
the elongate second post wall; and the elongate V-
shaped notch may be defined between the elongate first
post wall and the elongate second post wall.

[0006] The guardrail post may further comprise a first
tubular post portion formed at a first outer wall edge of
the elongate first post wall; the first tubular post portion
may comprise a plurality of first tubular segments; a first
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guardrail rod may be received through the first tubular
post portion; and a first exposed portion of the first guard-
rail rod may be exposed between an adjacent pair of the
first tubular segments.

[0007] The pillar attachment assembly may further
comprise a pillar attachment device; the pillar attachment
device may comprise a post attachment member; the
post attachment member may comprise a first tubular
member portion; and the first exposed portion of the first
guardrail rod may be received through the first tubular
member portion of the post attachment member.

[0008] The pillar attachment device may further com-
prise a pillar mounting bracket coupled to the post at-
tachment member, a strap mount may be rotatably cou-
pled to the pillar mounting bracket, and the flexible pillar
attachment strap may be rolled up around the strap
mount.

[0009] The pillar attachment device may further com-
prise a ratchet coupled to the strap mount and a pawl
pivotably coupled to the pillar mounting bracket, the
ratchet defining a plurality of ratchet teeth and ratchet
recesses, and wherein the pawl may be biased into en-
gagement with one of the ratchet recesses by a pawl
spring in an engaged position.

[0010] The pillar mounting bracket may comprise afirst
bracket arm and a second bracket arm oriented substan-
tially parallel to the first bracket arm; the first bracket arm
may define a first mounting opening, and the second
bracket arm may define a second mounting opening; and
the strap mount may extend between the first bracket
arm and the second bracket arm and may rotationally
engage each of the first mounting opening and the sec-
ond mounting opening.

[0011] The guardrail post may further comprise a sec-
ond tubular post portion formed at a second outer wall
edge of the elongate second post wall; the second tubular
post portion may comprise a plurality of second tubular
segments; a second guardrail rod may be received
through the second tubular post portion; and a second
exposed portion of the second guardrail rod may be ex-
posed between an adjacent pair of the second tubular
segments.

[0012] The fall protection system may further comprise
a strap attachment member, wherein: the strap attach-
ment member may comprise a second tubular member
portion; the second exposed portion of the second guard-
rail rod may be received through the second tubular mem-
ber portion of the strap attachment member; a strap con-
nector may be secured to a free end of the flexible pillar
attachment strap; and the strap connector may engage
the strap attachment member to releasably couple the
free end of the flexible pillar attachment strap to the strap
attachment member.

[0013] The strap connector may comprise a connector
attachment hook, the strap attachment member may de-
fine a hook slot formed therethrough, and the connector
attachment hook may engage the hook slot to releasably
couple the free end of the flexible pillar attachment strap
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to the strap attachment member.

[0014] According to another aspect, there is provided
aguardrail support frame comprising a first guardrail post
and a second guardrail post; a guardrail attachment as-
sembly mounted to the first guardrail postand comprising
a guardrail mounting bracket, the guardrail mounting
bracket comprising a first bracket plate coupled to the
first guardrail post and a second bracket plate coupled
to the first guardrail post; and a flexible guardrail strap
coupled to the guardrail attachment assembly and ex-
tending laterally between the first guardrail post and the
second guardrail post.

[0015] Thefirst guardrail post may define aninner post
surface and an outer post surface opposite the inner post
surface, the inner post surface configured to face a pillar;
each of the first bracket plate and the second bracket
plate may extend outward from the outer post surface;
and each of the first bracket plate and the second bracket
plate may be oriented substantially perpendicular to the
first guardrail post.

[0016] Each of the first bracket plate and the second
bracket plate may comprise an engagement tab extend-
ing from a proximal plate end thereof; the first guardrail
post may defines a plurality of engagement slots formed
therethrough; and each of the engagement tab of the first
bracket plate and the engagement tab of the second
bracket plate may be configured to engage one of the
engagement slots to couple the first bracket plate and
the second bracket plate directly to the first guardrail post.
[0017] The first guardrail post may comprises an elon-
gate first post wall disposed at a first post side of the first
guardrail postand an elongate second post wall disposed
at a second post side of the first guardrail post; the elon-
gate first post wall may be oriented at an acute angle
relative to the elongate second post wall; and the inner
post surface of the first guardrail post defines an elongate
V-shaped notch configured to engage a pillar edge of the
pillar.

[0018] The first guardrail post may define a V-shaped
profile, and wherein the proximal plate end of each of the
first bracket plate and the second bracket plate may be
V-shaped to conform to the V-shaped profile of the first
guardrail post.

[0019] The first bracket plate may define a first mount-
ing opening, and the second bracket plate may define a
second mounting opening; and a strap mount may extend
between the first bracket plate and the second bracket
plate and rotationally engages each of the first mounting
opening and the second mounting opening; and the flex-
ible guardrail strap may be rolled up around the strap
mount.

[0020] The guardrail attachment assembly may further
comprise aratchet coupled to the strap mount and a pawl
pivotably coupled to the first bracket plate, the ratchet
defining a plurality of ratchet teeth and ratchet recesses,
and wherein the pawl may be biased into engagement
with one of the ratchet recesses by a pawl spring in an
engaged position.
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[0021] A free end of the flexible guardrail strap may be
secured to a shock absorption mechanism, and wherein
the shock absorption mechanism may resiliently couple
the flexible guardrail strap to the second guardrail post.
[0022] The shock absorption mechanism may com-
prise a guardrail engagement mechanism, a tensioner
attachment mechanism, and a tensioner assembly ex-
tending between the guardrail engagement mechanism
and the tensioner attachment mechanism; the free end
of the flexible guardrail strap may be coupled to the
guardrail engagement mechanism; the tensioner attach-
ment mechanism may couple the shock absorption
mechanism to the second guardrail post; and the ten-
sioner assembly may be configured to lengthen and
shorten between the tensioner attachment mechanism
and the guardrail engagement mechanism.

[0023] The second guardrail post may comprise a tu-
bular post portion; the tubular post portion may comprise
a plurality of tubular segments; a guardrail rod may be
received through the tubular post portion; an exposed
portion of the guardrail rod may be exposed between an
adjacent pair of the tubular segments; and the tensioner
attachment mechanism may comprise a tensioner at-
tachment hook configured to hook onto the exposed por-
tion of the guardrail rod to couple the shock absorption
mechanism to the second guardrail post.

[0024] The fall protection system may further comprise
a first pillar attachment assembly mounted to the first
guardrail post and a second pillar attachment assembly
mounted to the second guardrail post, and wherein: the
first pillar attachment assembly may comprise a flexible
first pillar attachment strap configured to wrap around a
first pillar to secure the first guardrail post to the first pillar;
and the second pillar attachment assembly may com-
prise a flexible second pillar attachment strap configured
to wrap around a second pillar to secure the second
guardrail post to the second pillar.

[0025] Disclosed is a fall protection system comprising
a substantially vertical guardrail post defining a first post
side and a second post side; a lateral safety guardrail
extending substantially horizontally from the guardrail
post; and a pillar attachment assembly comprising a pillar
attachment device and a flexible pillar attachment strap,
the pillar attachment device mounted to the first post side
of the guardrail post, and the flexible pillar attachment
strap extending substantially horizontally from the pillar
attachment device and configured to wrap around a
structural component, wherein a free end of the pillar
attachment strap opposite the pillar attachment device
is releasably secured to the guardrail post.

[0026] Also disclosed is a fall protection system com-
prising a guardrail support frame comprising: a substan-
tially vertical first guardrail post; a substantially vertical
second guardrail post; and a substantially vertical rein-
forcement post disposed between the first and second
guardrail posts; a first pillar attachment assembly config-
ured to secure the first guardrail post to a first structural
component and a second pillar attachment assembly
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configured to secure the second guardrail post to a sec-
ond structural component; and a flexible lower guardrail
strap and a flexible upper guardrail strap, each of the
lower and upper guardrail straps coupled to and extend-
ing laterally between the first guardrail post and the sec-
ond guardrail post; wherein the reinforcement post en-
gages each of the lower and upper guardrail straps, and
wherein the reinforcement post is configured to be free-
standing.

[0027] Disclosed is a fall protection system comprising
a guardrail support frame comprising a guardrail post,
wherein the guardrail post defines an elongate V-shaped
notch configured to receive a pillar edge of a pillar; a
lateral safety guardrail extending substantially horizon-
tally from the guardrail post; and a pillar attachment as-
sembly mounted to the guardrail post and comprising a
flexible pillar attachment strap, the flexible pillar attach-
ment strap configured to wrap around the pillar to secure
the fall protection system to the pillar.

[0028] Additionally, disclosed is a fall protection sys-
tem comprising a guardrail support frame comprising a
first guardrail post and a second guardrail post; a guard-
rail attachment assembly mounted to the first guardrail
post and comprising a guardrail mounting bracket, the
guardrail mounting bracket comprising a first bracket
plate coupled to the first guardrail post and a second
bracket plate coupled to the first guardrail post; and a
flexible guardrail strap coupled to the guardrail attach-
ment assembly and extending laterally between the first
guardrail post and the second guardrail post.Various im-
plementations described in the present disclosure may
include additional systems, methods, features, and ad-
vantages, which may not necessarily be expressly dis-
closed herein but will be apparent to one of ordinary skill
in the art upon examination of the following detailed de-
scription and accompanying drawings. It is intended that
all such systems, methods, features, and advantages be
included within the present disclosure and protected by
the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The features and components of the following
figures areillustrated to emphasize the general principles
of the present disclosure. Corresponding features and
components throughout the figures may be designated
by matching reference characters for the sake of consist-
ency and clarity.

FIG. 1is aperspective view of afall protection system
coupled to and extending between first and second
vertical pillars, in accordance with one aspect of the
present disclosure.

FIG. 2 is a perspective view of a guardrail post of the
fall protection system of FIG. 1 coupled to the first
vertical pillar.

FIG. 3A is a perspective view of the guardrail post
of FIG. 2
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FIG. 3B is another perspective view of the guardrail
post of FIG. 2.

FIG. 4 is a perspective view of a pillar attachment
bracket of the fall protection system of FIG. 1.

FIG. 5 is a perspective view of a pillar strap mount
of the fall protection system of FIG. 1.

FIG. 6 is a perspective view of a pillar attachment
device comprising the pillar attachment bracket and
the pillar strap mount.

FIG. 7A is a perspective view of an end of a pillar
attachment strap of the pillar attachment assembly
of FIG. 6.

FIG. 7B is another perspective view of the end of the
pillar attachment strap of FIG. 7A.

FIG. 8 is a perspective view of a pillar attachment
assembly comprising the pillar attachment device of
FIG. 6 and the pillar attachment strap of FIG. 7A.
FIG.9is a perspective view of a guardrail attachment
device of the fall protection system of FIG. 1.

FIG. 10 is a perspective view of a coupling mecha-
nism, in accordance with another aspect of the
present disclosure.

FIG. 11 is a perspective view of a pair of springs
mounted to the coupling mechanism of FIG. 10.
FIG. 12 is a perspective view of a guardrail attach-
ment assembly comprising the coupling mechanism
of FIG. 10 and the pair of springs of FIG. 11 coupled
to the guardrail attachment device of FIG. 9.

FIG. 13 is a perspective view of the guardrail attach-
ment assembly of FIG. 9 coupled to the guardrail
post of FIG. 2.

FIG. 14 is a perspective view of a second guardrail
post of the fall protection system of FIG. 1.

FIG. 15 is a perspective view of the fall protection
system, in accordance with another aspect of the
present disclosure.

FIG. 16 is a front perspective view of a reinforcement
post of the fall protection system of FIG. 15.

FIG. 17 is a rear perspective view of the reinforce-
ment post of FIG. 16.

FIG. 18 is arear perspective view of a shock absorp-
tion mechanism of the fall protection system of FIG.
15.

FIG. 19 is a front perspective view of the shock ab-
sorption mechanism of FIG. 18.

FIG. 20 is arear perspective view of the pillar attach-
ment assembly of the fall protection system of FIG.
15.

FIG. 21 is front perspective view of the guardrail at-
tachment assembly of the fall protection system of
FIG. 15.

FIG. 22 is a perspective view of the guardrail post of
the fall protection system, in accordance with anoth-
er aspect of the present disclosure, wherein the
guardrail post is coupled to the first vertical pillar.
FIG. 23 is a front perspective view of the guardrail
post of FIG. 22.

FIG. 24 is a rear perspective view of the guardrail
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post of FIG. 22.

FIG. 25 is front view of a guardrail rod of the fall
protection system of FIG. 22.

FIG. 26 is a perspective view of a guardrail mounting
bracket of the guardrail post of FIG. 22 with the
guardrail rod of FIG. 25 engaging the guardrail post.
FIG. 27 is a perspective view of the guardrail attach-
ment assembly of the fall protection system of FIG.
22.

FIG. 28 is another perspective view of the guardrail
attachment assembly of FIG. 27.

FIG. 29 is a perspective view of the pillar mounting
bracket of the fall protection system of FIG. 22.
FIG. 30 is a perspective view of the pillar attachment
assembly of the fall protection system of FIG. 22.
FIG. 31 is a front view of strap attachment member
of the fall protection system of FIG. 22.

FIG. 32is perspective view of the fall protection sys-
tem of FIG. 22 coupled to the first vertical pillar.
FIG. 33 is another perspective view of the fall pro-
tection system of FIG. 22 coupled to the first vertical
pillar.

DETAILED DESCRIPTION

[0030] The presentdisclosure canbe understood more
readily by reference to the following detailed description,
examples, drawings, and claims, and the previous and
following description. However, before the present de-
vices, systems, and/or methods are disclosed and de-
scribed, it is to be understood that this disclosure is not
limited to the specific devices, systems, and/or methods
disclosed unless otherwise specified, and, as such, can,
of course, vary. It is also to be understood that the ter-
minology used herein is for the purpose of describing
particular aspects only and is not intended to be limiting.
[0031] The following description is provided as an en-
abling teaching of the present devices, systems, and/or
methods in its best, currently known aspect. To this end,
those skilled in the relevant art will recognize and appre-
ciate that many changes can be made to the various as-
pects of the present devices, systems, and/or methods
described herein, while still obtaining the beneficial re-
sults of the present disclosure. It will also be apparent
that some of the desired benefits of the present disclosure
can be obtained by selecting some of the features of the
present disclosure without utilizing other features. Ac-
cordingly, those who work in the art will recognize that
many modifications and adaptations to the present dis-
closure are possible and can even be desirable in certain
circumstances and are a part of the present disclosure.
Thus, the following description is provided as illustrative
of the principles of the present disclosure and not in lim-
itation thereof.

[0032] As used throughout, the singularforms"a," "an"
and "the" include plural referents unless the context clear-
ly dictates otherwise. Thus, for example, reference to "an
element" can include two or more such elements unless
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the context indicates otherwise.

[0033] Ranges can be expressed herein as from
"about" one particular value, and/or to "about" another
particular value. When such a range is expressed, an-
otheraspectincludes fromthe one particular value and/or
to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent
"about," it will be understood that the particular value
forms another aspect. It will be further understood that
the endpoints of each of the ranges are significant both
in relation to the other endpoint, and independently of
the other endpoint.

[0034] For purposes of the current disclosure, a mate-
rial property or dimension measuring about X or substan-
tially X on a particular measurement scale measures
within a range between X plus an industry-standard up-
per tolerance for the specified measurement and X minus
an industry-standard lower tolerance for the specified
measurement. Because tolerances can vary between dif-
ferent materials, processes and between different mod-
els, the tolerance for a particular measurement of a par-
ticular component can fall within a range of tolerances.
[0035] As used herein, the terms "optional" or "option-
ally" mean that the subsequently described event or cir-
cumstance can or cannot occur, and that the description
includes instances where said event or circumstance oc-
curs and instances where it does not.

[0036] The word "or" as used herein means any one
member of a particular list and also includes any combi-
nation of members of that list. Further, one should note
that conditional language, such as, among others, "can,"
"could," "might," or "may," unless specifically stated oth-
erwise, or otherwise understood within the context as
used, is generally intended to convey that certain aspects
include, while other aspects do not include, certain fea-
tures, elements and/or steps. Thus, such conditional lan-
guage is not generally intended to imply that features,
elements and/or steps are in any way required for one
or more particular aspects or that one or more particular
aspects necessarily include logic for deciding, with or
without user input or prompting, whether these features,
elements and/or steps are included or are to be per-
formed in any particular aspect.

[0037] Disclosed are components that can be used to
perform the disclosed methods and systems. These and
other components are disclosed herein, and it is under-
stood that when combinations, subsets, interactions,
groups, etc. ofthese components are disclosed that while
specific reference of each various individual and collec-
tive combinations and permutation of these may not be
explicitly disclosed, each is specifically contemplated
and described herein, for all methods and systems. This
applies to all aspects of this application including, but not
limited to, steps in disclosed methods. Thus, if there are
a variety of additional steps that can be performed it is
understood that each of these additional steps can be
performed with any specific aspect or combination of as-
pects of the disclosed methods.
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[0038] Disclosed inthe presentapplication is a fall pro-
tection system and associated methods, systems, devic-
es, and various apparatus. The fall protection system can
comprise a guardrail posts and a guardrail strap extend-
ing therefrom. It would be understood by one of skill in
the art that the disclosed fall protection system is de-
scribed in but a few exemplary aspects among many. No
particular terminology or description should be consid-
ered limiting on the disclosure or the scope of any claims
issuing therefrom.

[0039] Figure 1 illustrates a fall protection system 100
inaccordance with afirstaspectof the presentdisclosure.
The fall protection system 100 can be secured to a struc-
tural component of a structure, such as a building struc-
ture 140 under construction, to prevent accidental falls
froman elevated slab 145 or elevated surface of the build-
ing structure 140. The structural component can be a
substantially vertical pillar 150, for example and without
limitation. In the present aspect, the building structure
140 can comprise the elevated slab 145 and at least one
of the substantially vertical pillars 150 extending upward
therefrom, and the fall protection system 100 can be cou-
pled to the at least one pillar 150. In the present aspect,
the at least one pillar 150 can comprise a first pillar 150a
and a second pillar 150b, and the fall protection system
100 can be coupled to and can extend between the first
and second pillars 150a,b. In other aspects, the building
structure 140 can comprise more or fewer pillars 150.
For example, the building structure 140 may comprise
additional pillars 150 and the fall protection system 100
can be coupled to and can extend between the additional
pillars 150.

[0040] Example aspects of the fall protection system
100 can comprise a guardrail support frame 108. The
guardrail support frame 108 can comprise at least one
substantially vertical guardrail post 110. Each of the
guardrail posts 110 can be secured to a corresponding
one of the vertical pillars 150. For example, in the present
aspect, the guardrail posts 110 can comprise at least a
first guardrail post 110a secured to the first pillar 150a
and a second guardrail post 110b secured to the second
pillar 150b. According to example aspects, each of the
guardrail posts 110 can comprise a metal material, such
as steel. In some aspects, the guardrail posts 110 can
be formed as extruded steel posts. In other aspects, the
guardrail posts 110 can comprise any other suitable ma-
terial known in the art, including but not limited to other
metals, and/or can be manufactured using any other de-
sired method. In other aspects, the guardrail posts 110
can comprise a non-metal material. Moreover, in other
aspects, the fall protection system 100 can comprise
more or fewer guardrail posts 110. For example, the fall
protection system 100 may comprise additional guardrail
posts 110, each of which can be secured to an additional
pillar 150.

[0041] The fall protection system 100 can further com-
prising one or more lateral safety guardrails 125 support-
ed by the guardrail support frame 108. In the present
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aspect, the lateral safety guardrails 125 can extend lat-
erally between the first and second guardrail posts
110a,b, and thus, can extend between the first and sec-
ond pillars 150a,b. The lateral safety guardrails 125 can
be oriented about horizontally, as shown in the present
aspect, or can be oriented at an acute angle relative to
horizontal. Inthe present aspect, each ofthe lateral safety
guardrails 125 can be formed as a flexible guardrail strap
125. In other aspects, the lateral safety guardrails 125
can be semi-rigid or rigid. Furthermore, in the present
aspect, the guardrail straps 125 can comprise an upper
guardrail strap 125a, a middle guardrail strap 125b, and
a lower guardrail strap 125c¢. Other aspects of the fall
protection system 100 can comprise more or fewer of the
guardrail straps 125 extending between the first and sec-
ond guardrail posts 110a,b. Example aspects of the
guardrail straps 125 can comprise a plastic material, such
as, for example, nylon webbing. In other aspects, the
guardrail straps 125 can comprise any other suitable ma-
terial known in the art. In some aspects, the guardrail
straps 125 can be inelastic or semi-inelastic, while in oth-
er aspects, the guardrail straps 125 can be elastic. Ad-
ditionally, in example aspects, a length of each guardrail
strap 125 can be sized to accommodate varying distanc-
es between the first and second guardrail posts 110a,b.
[0042] According to example aspects, each of the
guardrail straps 125 can be mounted to the first guardrail
post 110a by a corresponding guardrail attachment as-
sembly 120. The guardrail attachment assemblies 120
can be vertically spaced along a length of the first guard-
rail post 110a, as shown. In example aspects, each of
the guardrail straps 125 can be rolled up on the corre-
sponding guardrail attachment assembly 120. To extend
each of the guardrail straps 125 from the first guardrail
post 110a to the second guardrail post 110b, the guardrail
strap 125 can be unrolled or partially unrolled by pulling
a free end 126 of the guardrail strap 125 towards the
second guardrail post 110b. The free end 126 can be
releasably secured to the second guardrail post 110b
and the guardrail strap 125 can be held taut between the
first and second guardrail posts 110a,b, as described in
further detail below. With the guardrail straps 125 extend-
ed between the first and second guardrail posts 110a,b,
the fall protection system 100 can define a substantially
uprightboundary 105 between the firstand second pillars
150a,b, as shown.

[0043] As previously described, in some aspects, the
fall protection system 100 can extend between additional
pillars 150. As shown, in the present aspect, the fall pro-
tection system 100 can comprise a plurality of additional
guardrail straps 125, each mounted to the second guard-
rail post 110b by an additional one of the guardrail at-
tachment assemblies 120. Each of the additional guard-
rail straps 125 can be configured to extend between the
second pillar 150b and an adjacent third pillar (not shown)
of the building structure 140.

[0044] Example aspects of the fall protection system
100 can further comprise one or more pillar attachment
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assemblies 130. Each of the pillar attachment assem-
blies 130 can be configured to couple a corresponding
one of the guardrail posts 110 to the corresponding ver-
tical pillar 150. Securing the upright boundary 105 to the
vertical pillars 150 can prevent movement thereof and
ensure safe and proper functioning of the fall protection
system 100. For example, the pillar attachment assem-
blies 130 can comprise a first pillar attachment assembly
130a coupling the first guardrail post 110a to the first
pillar 150a and a second pillar attachment assembly 130b
coupling the second guardrail post 110b to the second
pillar 150b. As shown, each pillar attachment assembly
130 can comprise a pillar attachment device 132 and a
pillar attachment strap 135 that can be rolled up on the
pillar attachment device 132. Each pillar attachment de-
vice 132 can be mounted to the corresponding guardrail
post 110, and the corresponding pillar attachment strap
135 can extend from the pillar attachment device 132
and wrap fully around the corresponding pillar 150. To
wrap the pillar attachment strap 135 around the pillar
150, the pillar attachment strap 135 can be unrolled or
partially unrolled by pulling a free end 710 (shown in Fig-
ure 7A) thereof around the pillar 150. The free end 710
can then be releasably coupled to the corresponding
guardrail post 110 to secure the pillar attachment strap
135 tautly around the pillar 150. In the present aspect,
only one of the pillar attachment assemblies 130 secures
each of the first and second guardrail posts 110a,b to the
corresponding first and second pillars 150a,b. However,
in other aspects, the fall protection system 100 can com-
prise additional pillar attachment assemblies 130 for se-
curing each of the first and second guardrail posts 110a,b
to the first and second pillars 150a,b. According to ex-
ample aspects, a length of each pillar attachment strap
135 can be sized to accommodate pillars 150 of varying
thicknesses.

[0045] Figure 2illustrates a perspective view of the first
guardrail post 110a secured to the first pillar 150a. Ac-
cording to example aspects, the elevated slab 145 can
be, for example, an elevated floor slab 245, as shown.
Elevated floor slabs 245 can be found in a commercial
building, for example and without limitation, such as high-
rise offices and hotels. The pillars 150 can extend sub-
stantially vertically between the elevated floor slab 245
and an elevated ceiling slab, to support the elevated ceil-
ing slab above the elevated floor slab 245. Example as-
pects of the elevated floor slab 245 can comprise con-
crete or any other suitable material. The elevated floor
slab 245 can be oriented substantially horizontally, and
can define an upper floor surface 246 from which the
pillars 150 can extend. In example aspects, each of the
guardrail posts 110 can define an upper post end 212
and a lower post end 214. The lower post end 214 can
generally confront or rest on the upper floor surface 246,
and the guardrail post 110 can extend substantially ver-
tically upward therefrom, as shown. The elevated floor
slab 245 can further define a peripheral edge 248, and
the fall protection system 100 can be mounted to pillars
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150 at or near the peripheral edge 248. Thus, the upright
boundary 105 formed by the fall protection system 100
can prevent accidental falls off the elevated slab 145 at
the peripheral edge 248 thereof. In some aspects, the
fall protection system 100 can extend fully along or
around the peripheral edge 248 of the elevated slab 145.
However, in other aspects, the fall protection system 100
may extend only partially along or around the peripheral
edge 248.

[0046] As shown, the guardrail attachment assemblies
120 can comprise an upper guardrail attachment assem-
bly 120a securing the upper guardrail strap 125a to the
guardrail post 110 at or near the upper post end 212
thereof and a lower guardrail attachment assembly 120c
securing the lower guardrail strap 125c to the guardrail
post 110 at or near the lower post end 214 thereof. In
example aspects, the lower guardrail strap 125c can ex-
tend along and can touch or nearly touch the upper floor
surface 246. The lower guardrail strap 125c can define
a height suitable to prevent loose objects (e.g., paint
cans, tools, etc.) from rolling or sliding past the lower
guardrail strap 125¢ and falling over the peripheral edge
248 of the elevated slab 145. A middle guardrail attach-
ment assembly 120b can secure the middle guardrail
strap 125b to a middle post region 215 of the guardrail
post 110 between the upper post end 212 and the lower
post end 214. According to example aspects, each of the
guardrail attachment assemblies 120 can comprise a
guardrail attachment device 225 secured to an inner post
side 216 of the guardrail post 110 by a guardrail fastener
assembly 230. In the present aspect, each of the guard-
rail fastener assemblies 230 can comprise a shock ab-
sorption mechanism 240 that can allow the guardrail fas-
tener assembly 230 to compress and expand. In the
present aspect, the shock absorption mechanism 240
can comprise one or more guardrail springs 235, or other
resilient device(s) and can resiliently couple the corre-
sponding guardrail strap 125 to the corresponding guard-
rail post 110. In example aspects, a user, such as a con-
struction worker, can be secured to fall protection system
100 in case of an accidental fall. As described in further
detail below, the expansion and compression of the
guardrail springs 235 can provide shock absorption in
the event of a fall, a near fall, or any other similar event
wherein a pulling force is applied to the shock absorption
mechanism 240.

[0047] In the present aspect, the pillar attachment de-
vice 132 of the pillar attachment assembly 130 can be
mounted to an outer post side 218 of the guardrail post
110 vertically between the upper guardrail attachment
assembly 120a and the middle guardrail attachment as-
sembly 120b. The outer post side 218 of the guardrail
post 110 can be substantially opposite the inner post side
216, as shown. In some aspects, an additional one of the
pillar attachment assemblies 130 can be secured to the
guardrail post 110 vertically between the lower guardrail
attachment assembly 120c and the middle guardrail at-
tachment assembly 120b. The pillar attachment strap
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135 of the pillar attachment assembly 130 can extend
from the pillar attachment device 132 and can wrap
around the vertical pillar 150. The free end 710 (shown
in Figure 7A) of the pillar attachment strap 135 can be
releasably secured to the inner post side 216 of the
guardrail post 110 to couple to the guardrail post 110 to
the pillar 150. In the present aspect, the pillar 150 can
define a substantially square cross-sectional shape.
However, the flexibility of the pillar attachment strap 135
can allow the pillar attachment strap 135 to conform to
pillars 150 of any cross-sectional shape, including, for
example and without limitation, circular, triangular, rec-
tangular, and the like.

[0048] Figures 3A and 3B illustrate front and rear per-
spective views of the guardrail post 110. Referring to Fig-
ure 3A, the outer post side 218 and a front post side 317
of the guardrail post 110 are visible. As shown, a pair of
outer guardrail fastener holes 320 can be formed through
the outer post side 218 at or near each of the upper post
end 212, the lower post end 214, and the middle post
region 215. Each pair of outer guardrail fastener holes
320 can correspond to one of the guardrail fastener as-
semblies 230 (shown in Figure 2), and each of the outer
guardrail fastener holes 320 can be sized to allow a cor-
responding one of the guardrail springs 235 to extend
therethrough. Additionally, a guardrail locking hole 322
can be formed through the front post side 317 at or near
each of the upper post end 212, the lower post end 214,
and the middle post region 215. Each of the guardrail
locking holes 322 can define a wide portion 324 and a
narrow portion 326, and can be configured to engage
with the free end 126 (shown in Figure 1) of a correspond-
ing guardrail strap 125 (shown in Figure 1) extending
from an adjacent guardrail post 110. Example aspects
of the guardrail post 110 can further define a pair of pillar
fastener holes 328 formed through the outer post side
218 between the upper post end 212 and the middle post
region 215. The pillar fastener holes 328 can correspond
to pillar fasteners for mounting the pillar attachment as-
sembly 130 (shown in Figure 1) to the guardrail post 110,
as described in further detail below.

[0049] Referring to Figure 3B, the inner post side 216
and a rear post side 319 of the guardrail post 110 are
visible. As shown, a pair of inner guardrail fastener holes
330 can be formed through the inner post side 216 at or
near each of the upper post end 212, the lower post end
214, and the middle postregion 215. Like the outer guard-
rail fastener holes 320 (shown in Figure 3A), each pair
of inner guardrail fastener holes 330 can correspond to
one of the guardrail fastener assemblies 230 (shown in
Figure 2), as described in further detail below. The guard-
rail post 110 can also define a pillar locking hole 332
formed through the inner post side 216. The pillar locking
hole 332 can be shaped like each of the guardrail locking
holes 322 (shown in Figure 3A) to define the wide portion
324 and the narrow portion 326, and the free end 710
(shown in Figure 7A) of the corresponding pillar attach-
ment strap 135 (shown in Figure 1) can engage the pillar
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locking hole 332 to secure the pillar attachment strap 135
around the corresponding pillar 150 (shown in Figure 1).
According to example aspects, a locking portion 750
(shown in Figure 7A) at the free end 710 of the pillar
attachment strap 135 can be inserted through the wide
portion 324 of the pillar locking hole 332 and then slid to
the narrow portion 326 to prevent disengagement of the
locking portion 750 from the pillar locking hole 332, as
described in further detail below. The free ends 126
(shown in Figure 1) of the guardrail straps 125 (shown
in Figure 1) can engage the corresponding guardrail lock-
ing holes 322 in the same manner.

[0050] Figure 4 illustrates a mounting bracket 410 of
the pillar attachment device 132 (shown in Figure 1) in
accordance with an example aspect of the present dis-
closure. As shown, the mounting bracket 410 can be sub-
stantially C-shaped. The mounting bracket 410 can de-
fine a bracket mounting wall 412, an upper bracket arm
414, and a lower bracket arm 416. The bracket mounting
wall 412 can be oriented substantially vertically and can
define an inner mounting wall surface 440 and an outer
mounting wall surface 442 opposite the inner mounting
wall surface 440. Additionally, the bracket mounting wall
412 can define a pair of bracket holes 418 therethrough.
The pair of bracket holes 418 can be aligned with the pair
of pillar fastener holes 328 (shown in Figure 3A) formed
through the guardrail post 110 (shown in Figure 1), and
a pillar fastener can extend through each of the aligned
pillar fastener holes 328 and bracket holes 418 to couple
the mounting bracket 410 to the guardrail post 110. Each
of the upper bracket arm 414 and the lower bracket arm
416 can extend laterally from the bracket mounting wall
412, and an open bracket space 420 can be defined ther-
ebetween. As shown, an upper mounting opening 422
can be formed through the upper bracket arm 414 and a
lower mounting opening 424 can be formed through the
lower bracket arm 416. A strap mount 510 (shown in Fig-
ure 5) can be received within the open bracket space 420
and can rotationally engage each of the upper mounting
opening 422 and the lower mounting opening 424, as
described in further detail below. Additionally, the upper
bracket arm 414 can define an upper arm opening 426
between the upper mounting opening 422 and the brack-
et mounting wall 412, and the lower bracket arm 416 can
define a lower arm opening 428 between the lower
mounting opening 424 and the bracket mounting wall
412. In some aspects, the upper arm opening 426 and
the lower arm opening 428 can be present to reduce ma-
terial costs of producing the mounting bracket 410.
[0051] In example aspects, the mounting bracket 410
can be monolithically formed (i.e., formed a singular com-
ponent that constitutes a single material without joints or
seams). Example aspects of the mounting bracket 410
can comprise arigid material, such as, for example, steel.
More specifically, in some aspects, the mounting bracket
410 can be formed by laser-cutting and bending mono-
lithic steel plates. However, in other aspects, the mount-
ing bracket 410 may not be monolithically formed and/or
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may be manufactured using other desired methods, such
as stamping, casting, or machining. In other aspects, the
mounting bracket 410 can comprise any other suitable
material or combination of materials having suitable du-
rability, such as, for example, other metals, plastics, com-
posites, and the like.

[0052] Additionally, according to example aspects, a
pawl 430 can be pivotably mounted to an upper surface
415 of the upper bracket arm 414. In the present aspect,
the pawl 430 can be disposed generally between the up-
per mounting opening 422 and the bracket mounting wall
412. The pawl 430 can be biased to the engaged position,
wherein the pawl 430 can engage a ratchet 610 (shown
in Figure 6) to prohibit the ratchet 610 from rotating, and
the ratchet 610 can be mounted to the strap mount 510,
as described in further detail below. For example, the
pawl 430 can be biased into engagement with the ratchet
610 by a pawl spring 2010 (shown in Figure 20) or other
resilient device. The pawl spring 2010 can allow the pawl
430 to be forced out of engagement with the ratchet 610
under the application of a suitable force, and then to
spring back into engagement with the ratchet 610 when
the force is insufficient or removed. In example aspects,
a pawl fastener 432 can extend through a pawl fastener
hole 434 in the upper bracket arm 414 to pivotably couple
the pawl 430 to the upper bracket arm 414, as shown.
The pawl fastener 432 can be, for example and without
limitation, a bolt, a screw, or any other suitable fastener
known in the art.

[0053] Figure 5 illustrates an example aspect of the
strap mount 510 of the pillar attachment device 132
(shown in Figure 1). The strap mount 510 can comprise
an outer mounting tube 520 and an inner mounting tube
530 extending through the outer mounting tube 520. As
shown, each of the outer mounting tube 520 and inner
mounting tube 530 can be substantially cylindrical in
shape, and a tube axis 560 can extend centrally there-
through. In other aspects, either or both of the outer and
inner mounting tubes 520,530, or portions thereof, can
define any other suitable shape. The inner mounting tube
530 can define a tube body 532, which can be aligned
with and can extend between the upper and lower mount-
ing openings 422,424 (shown in Figure 4) of the mounting
bracket 410 (shown in Figure 4). In example aspects, the
inner mounting tube 530 can further define an upper en-
gagement portion 540 that can extend from an upper
body end 534 of the tube body 532 and a lower engage-
ment portion 550 that can extend from a lower body end
536 of the tube body 532. The upper engagement portion
540 can rotatably engage the upper mounting opening
422, and the lower engagement portion 550 can rotatably
engage the lower mounting opening 424. According to
example aspects, the upper engagement portion 540 can
define one or more ratchet engagement members 542
formed at an upper end 545 of the inner mounting tube
530. For example, the ratchetengagement members 542
can comprise a pair of arcuate engagement prongs 544,
as shown. The engagement prongs 544 can be config-
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ured to engage the ratchet 610 to couple the ratchet 610
to the strap mount 510, as shown in Figure 6. In other
aspects, the ratchet 610 can be secured to the strap
mount 510 by any other suitable fastener or fastening
technique known in the art.

[0054] The inner mounting tube 530 can extend
through the outer mounting tube 520, such that the outer
mounting tube 520 can also be substantially aligned with
the upper mounting opening 422 and the lower mounting
opening 424. The outer mounting tube 520 can extend
between the upper bracket arm 414 (shown in Figure 4)
and the lower bracket arm 416 (shown in Figure 4), but
not through the upper and lower mounting openings
422,424 In example aspects, each of the outer mounting
tube 520 and the inner mounting tube 530 can define a
tube slot 552 formed therethrough. The tube slots 552 of
the outer and inner mounting tubes 520,530 can be
aligned, as shown. In some aspects, a restrained end of
the pillar attachment strap 135 (shown in Figure 1) can
be fed through the tube slot 552 of the outer mounting
tube 520 and can be clamped between the outer and
inner mounting tubes 520,530. The pillar attachment
strap 135 can then be rolled up around the outer mounting
tube 520.

[0055] Figure 6 illustrates the pillar attachment assem-
bly 130. As shown, the pillar attachment assembly 130
can comprise the mounting bracket 410 and the strap
mount 510 rotatably coupled to the mounting bracket
410. The strap mount 510 can be disposed substantially
between the upper bracketarm 414 and the lower bracket
arm 416. The upper engagement portion 540 of the inner
mounting tube 530 can rotatably engage the upper
mounting opening 422 (shown in Figure 4) of the upper
bracket arm 414, and the lower engagement portion 550
of the inner mounting tube 530 can rotatably engage the
lower mounting opening 424 of the lower bracket arm
416. The arcuate engagement prongs 544 of the upper
engagement portion 540 can engage arcuate ratchet
slots 612 formed in the ratchet 610 to rotatably couple
the ratchet 610 to the pillar attachment assembly 130.
The strap mount 510 and the ratchet 610 can rotate about
the tube axis 560 relative to the mounting bracket 410.
As shown, the ratchet 610 can define a plurality of ratchet
teeth 614 extending substantially radially outward there-
from, and a ratchet recess 616 can be defined between
each adjacent pair of ratchet teeth 614.

[0056] As described above, the pawl 430 can be piv-
otably mounted to the upper bracket arm 414 by the pawl
fastener 432, and can be biased into engagement with
the ratchet 610 by the pawl spring 2010 (shown in Figure
20) or other resilient device. In the engaged position, an
engagement end 632 of the pawl 430 can engage one
oftheratchetrecesses 616 the ratchet610, and the ratch-
et 610 and the strap mount 510 can be prohibited from
rotating relative to the mounting bracket 410 until a suit-
able force is applied to push the pawl 430 out of engage-
ment with the ratchet recess 616. As described above,
the pillar attachment strap 135 (shown in Figure 1) can
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be coupled to the strap mount 510 and can be unrolled
to wrap around the pillar 150 (shown in Figure 1). The
pillar attachment strap 135 can be unrolled and extended
around the pillar 150 by applying a pulling force to the
pillar attachment strap 135. In example aspects, the pull-
ing force can overcome the spring force of the pawl spring
2010 to allow the strap mount 510 and the ratchet 610
rotate relative to the mounting bracket 410. As the ratchet
610 rotates, each of the ratchet teeth 614 can force the
engagement end 632 of the pawl 430 out of a foregoing
one of the ratchet recesses 616, the ratchet tooth 614
can bypass the engagement end 632, and then the pawl
spring 2010 can then bias the engagement end 632 into
a following one of the ratchet recesses 616. If the pulling
force on the pillar attachment strap 135 is removed or is
insufficient, the ratchet 610 can again be prohibited from
rotating relative to the mounting bracket 410. Thus, an
unrolled length 810 (shown in Figure 8) of the pillar at-
tachment strap 135 can be fixed when the pawl 430 is in
the engaged position. In some aspects, the engagement
end 632 of the pawl 430 can also or alternatively be forced
out of the engaged position by applying a force to a lever
end 634 of the pawl 430, substantially opposite the en-
gagement end 632. The force can be applied to the lever
end 634 of the pawl 430, for example and without limita-
tion, manually or by a tool.

[0057] Figures 7A and 7B illustrate perspective views
of the free end 710 of the pillar attachment strap 135.
According to example aspects, a strap connector 720
can be attached to the free end 710, as shown. The strap
connector 720 can comprise a connector plate 730 and
aconnectorbolt 740. Inthe present aspect, the connector
plate 730 can define a plate slot 732 formed therethrough,
and the pillar attachment strap 135 can be looped through
the plate slot 732 and secured to itself at the free end
710 thereof to secure the strap connector 720 to the pillar
attachment strap 135. Example aspects of the connector
bolt 740 can define a bolt rod 742 and a bolt head 746
secured to the bolt rod 742. The bolt rod 742 can extend
through a plate opening 734 formed in the connector plate
730 and can be affixed thereto. The bolt head 746 can
be coupled to the bolt rod 742 distal to the connector
plate 730. In example aspects, the bolt head 746 can
define a width and/or diameter that can be greater than
a width and/or diameter of the bolt rod 742. As shown in
Figure 7A, the connector bolt 740 can define the locking
portion 750, which can extend beyond an inner plate sur-
face 736 of the connector plate 730. The locking portion
750 can comprise the bolt head 746, as well as an inner
portion 744 of the bolt rod 742 that extends between the
bolt head 746 and the inner plate surface 736. According
to example aspects, to releasably secure the free end
710 of the pillar attachment strap 135 to the correspond-
ing guardrail post 110 (shown in Figure 1), the locking
portion 750 of the connector bolt 740 can be inserted
through the wide portion 324 (shown in Figure 3A) of the
corresponding pillar locking hole 332 (shown in Figure
3B). The width of the bolt head 746 can be less than a

10

15

20

25

30

35

40

45

50

55

10

width of the wide portion 324 to allow the locking portion
750 to be inserted therethrough. The locking portion 750
can then be slid into engagement with the narrow portion
326 (shown in Figure 3B) of corresponding pillar locking
hole 332, such that the inner portion 744 of the bolt rod
742 extends through the narrow portion 326 and the bolt
head 746 is disposed within the guardrail post 110. The
width of the bolt head 746 can be greater than the width
of the narrow portion 326, and the greater width of the
bolt head 746 can prohibit the bolt head 746 from passing
through the narrow portion 326 of the pillar locking hole
332, thereby coupling the strap connector 720 to the
guardrail post 110 and securing the pillar attachment
strap 135 around the pillar 150 (shown in Figure 1). One
of the strap connectors 720 can also be coupled to the
free end 126 (shown in Figure 1) of the guardrail strap
125 (shown in Figure 1) and can engage the guardrail
locking hole 322 (shown in Figure 3A) in the same man-
ner. As shown in Figure 7B, the connector plate 730 can
define an outer plate surface 738 opposite the inner plate
surface 736 (shown in Figure 7A). In the present aspect,
the connector bolt 740 can define a flattened distal rod
end 748 abutting the inner plate surface 736.

[0058] Figure 8 illustrates the pillar attachment assem-
bly 130 comprising the pillar attachment device 132 and
the pillar attachment strap 135. As shown, the pillar at-
tachment strap 135 can be at least partially unrolled from
the pillar attachment device 132, such that the unrolled
length 810 of the pillar attachment strap 135 can wrap
around the pillar 150 (shown in Figure 1). If the pillar
attachment strap 135 is not fully unrolled to wrap around
the pillar 150, a rolled portion 815 of the pillar attachment
strap 135 can remain rolled around the strap mount 510
(shown in Figure 5) of the pillar attachment device 132.
[0059] Figure 9 illustrates an example aspect of the
guardrail attachment device 225 of the guardrail attach-
ment assembly 120 (shown in Figure 1), with the corre-
sponding guardrail strap 125 mounted thereto. In exam-
ple aspects, the guardrail attachment device 225 can be
substantially similar to the pillar attachment device 132
(shown in Figure 1), though various features may be add-
ed, removed, or altered. As shown, the guardrail attach-
ment device 225 can be comprise the substantially C-
shaped mounting bracket410. The mounting bracket410
can define the bracket mounting wall 412, the upper
bracket arm 414, and the lower bracket arm 416. The
pair of the bracket holes 418 can be defined through the
bracket mounting wall 412. The pair of bracket holes 418
can be configured to align with a corresponding pair of
the inner guardrail fastener holes 330 (shown in Figure
3B) formed through the guardrail post 110 (shown in Fig-
ure 1). A corresponding one of the guardrail fastener as-
semblies 230 (shown in Figure 2) can extend through
each of the aligned inner guardrail fastener holes 330
and the bracket holes 418 to couple the guardrail attach-
ment device 225 to the guardrail post 110. The upper
mounting opening 422 (shown in Figure 4) can be formed
through the upper bracket arm 414 and the lower mount-
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ing opening 424 (shown in Figure 4) can be formed
through the lower bracket arm 416. Additionally, the up-
per bracket arm 414 can define the upper arm opening
426 between the upper mounting opening 422 and the
bracket mounting wall 412, and the lower bracket arm
416 can define the lower arm opening 428 between the
lower mounting opening 424 and the bracket mounting
wall 412.

[0060] The strap mount 510 (shown in Figure 5) can
extend between the upper bracket arm 414 and the lower
bracket arm 416. The inner mounting tube 530 (shown
in Figure 5) of the strap mount 510 can define the upper
engagement portion 540 and the lower engagement por-
tion 550 (shown in Figure 5), which can rotationally en-
gage each of the upper mounting opening 422 and the
lower mounting opening 424, respectively, as described
above. The upper engagement portion 540 can define
the one or more ratchet engagement members 542 (e.g.,
the one or more engagement prongs 544), which can
engage the ratchet 610 to couple the ratchet 610 to the
strap mount 510. Furthermore, the pawl 430 can be piv-
otably mounted to the upper surface 415 of the upper
bracket arm 414 by the pawl fastener 432. The pawl 430
can be biased to the engaged position by the pawl spring
2010 (shown in Figure 20), wherein the pawl 430 can
engage the ratchet 610 mounted on the strap mount 510.
In the engaged position, the pawl 430 can be biased into
engagement with a corresponding one of the ratchet re-
cesses 616 to prohibit the ratchet 610 from rotating rel-
ative to the mounting bracket 410.

[0061] As shown, the guardrail strap 125 can be
mounted to and rolled up around the strap mount 510.
The guardrail strap 125 can be unrolled, or partially un-
rolled, to extend between adjacent guardrail posts 110
(such as from the first guardrail post 110a to the second
guardrail post 110b, as shown in Figure 1) by applying a
pulling force to the guardrail strap 125. In example as-
pects, the pulling force can overcome the spring force of
the pawl spring 2010 to allow the strap mount 510 and
the ratchet 610 to rotate relative to the mounting bracket
410, as described above. The guardrail strap 125 can be
unrolled to a sufficient length to extend tautly between
the first and second guardrail posts 110a,b, and the free
end 126 (shown in Figure 14) of the guardrail strap 125
can be secured to the second guardrail post 110b, as
described in further detail below.

[0062] In some aspects, the guardrail attachment de-
vice 225 can also define a bracket stop arm 910 extend-
ing from the bracket mounting wall 412 at a front bracket
side 912 of the mounting bracket 410. In the present as-
pect, the bracket stop arm 910 can be arranged proxi-
mate to the lower bracket arm 416. The bracket stop arm
910 can be configured to abut the front post side 317
(shown in Figure 13) of the corresponding guardrail post
110, as illustrated in Figure 14. The bracket stoparm 910
can be configured to brace against the front post side
317 ofthe guardrail post 110 and to reinforce the guardrail
attachment device 225 if the corresponding guardrail
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strap 125 is pushed towards the peripheral edge 248
(shown in Figure 2) of the elevated slab 145 (shown in
Figure 1), for example, by a user leaning against the
guardrail strap 125 or a loose object (e.g., a paint can)
rolling or sliding into the guardrail strap 125.

[0063] Figure 10 illustrates a guardrail fastener bolt
1010 of the guardrail fastener assembly 230 (shown in
Figure 11). The guardrail fastener bolt 1010 can defines
an elongated U-shape having a first free end 1012 and
asecond free end 1014. The guardrail fastener bolt 1010
can comprise an upper bolt leg 1016 defining the first
free end 1012 and a lower bolt leg 1018 defining the
second free end 1014. As shown, the guardrail fastener
bolt 1010 can further comprise afastener bend 1020 con-
necting the upper boltleg 1016 to the lower boltleg 1018,
distal to the first and second free ends 1012,1014. Also
illustrated is a fall arrest plate 1030 mounted on the U-
shaped guardrail fastener bolt 1010. Example aspects
of the fall arrest plate 1030 can define an upper plate end
1032, a lower plate end 1034 opposite the upper plate
end 1032, a front plate side 1036, and a rear plate side
1038 opposite the front plate side 1036. The fall arrest
plate 1030 can further define an outward plate surface
1046 and an inward plate surface 1148 (shown in Figure
11) opposite the outward plate surface 1046. A pair of
plate bolt holes 1040 can be formed through the fall arrest
plate 1030, from the inward plate surface 1148 to the
outward plate surface 1046. The plate bolt holes 1040
can be defined substantially centrally between the front
plate side 1036 and the rear plate side 1038 of the fall
arrest plate 1030. As shown, a first one of the plate bolt
holes 1040 can be formed proximate to the upper plate
end 1032 and a second one of the plate bolt holes 1040
can be formed proximate the lower plate end 1034. Each
of the first free end 1012 and the second free end 1014
of the guardrail fastener bolt 1010 can extend through a
corresponding one of the plate bolt holes 1040 to mount
the fall arrest plate 1030 on the guardrail fastener bolt
1010. The fall arrest plate 1030 can be slid along the
upper bolt leg 1016 and the lower bolt leg 1018 to abut
the fastener bend 1020 of the guardrail fastener bolt
1010.

[0064] The fall arrest plate 1030 can further define a
front safety attachment hole 1042 formed therethrough
proximate to front plate side 1036 and a rear safety at-
tachment hole 1044 formed therethrough proximate to
the rear plate side 1038. In some aspects, each of the
front and rear safety attachment holes 1042,1044 can
define the wide portion 324 and the narrow portion 326.
According to example aspects, a user safety harness
connected to a user (e.g., a construction worker) can be
secured to the fall arrest plate 1030 by engagement with
either or both of the front and rear safety attachmentholes
1042,1044, in order to tether the user to the fall protection
system 100, as described in further detail below.
[0065] Figure 11 illustrates an example aspect of the
guardrail fastener assembly 230. As shown, the guardrail
fastener assembly 230 can comprise the elongated
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guardrail fastener bolt 1010 and the fall arrest plate 1030
mounted thereon. The guardrail fastener assembly 230
can further comprise the guardrail springs 235, which
can be compression springs in the present aspect. The
guardrail springs 235 can comprise an upper guardrail
spring 235a mounted on the upper bolt leg 1016 and a
lower guardrail spring 235b mounted on lower bolt leg
1018. Each of the guardrail springs 235 can define a first
spring end 1136 and a second spring end 1138, and the
first spring end 1136 can be disposed proximate to the
inward plate surface 1148 of the fall arrest plate 1030.
Furthermore, a fastener bracket 1110 can be mounted
on the upper bolt leg 1016 and the lower bolt leg 1018
proximate to the first free end 1012 and the second free
end 1014, respectively, and the second spring end 1138
of each of the upper guardrail spring 235a and the lower
guardrail spring 235b can abut the fastener bracket 1110.
Thus, each of the upper guardrail spring 235a and the
lower guardrail spring 235b can extend between the fas-
tener bracket 1110 and the fall arrest plate 1030, as
shown.

[0066] Example aspects of the fastener bracket 1110
can define a substantially vertical spring engagement
wall 1112. A pair of bolt openings 1120 can be formed
through the spring engagement wall 1112, and each of
the first free end 1012 and the second free end 1014 of
the guardrail fastener bolt 1010 can extend through a
corresponding one of the bolt openings 1120. The spring
engagementwall 1112 can further define a front wall side
1114 and a rear wall side 1115. The fastener bracket
1110 can comprise a front wall 1116 extending substan-
tially perpendicularly from the spring engagement wall
1112 at the front wall side 1114 and a rear wall 1118
extending substantially perpendicularly from the spring
engagement wall 1112 at the rear wall side 1115. Each
of the front wall 1116 and the rear wall 1118 of the fas-
tener bracket 1110 can extend alongside the upper and
lower guardrail springs 235a,b in the direction of the fall
arrest plate 1030. As shown, the upper and lower guard-
rail springs 235a,b can bias the fastener bracket 1110
away from the fall arrest plate 1030. However, upon the
application of a suitable force, the upper and lower guard-
rail springs 235a,b can be compressed to draw the fas-
tener bracket 1110 towards the fall arrest plate 1030, as
described in further detail below.

[0067] Figure 12 illustrates the guardrail attachment
device 225 assembled with the guardrail fastener assem-
bly 230 to define the guardrail attachment assembly 120.
As shown, the mounting bracket 410 of the guardrail at-
tachment device 225 can comprise the bracket mounting
wall 412, the upper bracket arm 414, and the lower brack-
etarm 416. According to example aspects, the fall arrest
plate 1030 of the guardrail fastener assembly 230 can
abut the bracket mounting wall 412, and specifically, the
inward plate surface 1148 of the fall arrest plate 1030
can abut the inner mounting wall surface 440 (shown in
Figure 4) of the bracket mounting wall 412, as shown.
Each of the plate bolt holes 1040 formed through the fall
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arrest plate 1030 can be aligned with a corresponding
one of the bracket holes 418 (shown in Figure 4) formed
through bracket mounting wall 412. Each of the upper
bolt leg 1016 and the lower bolt leg 1018 of the guardrail
fastener bolt 1010 can extend through a corresponding
one of the plate bolt holes 1040 and corresponding one
of the bracket holes 418. Thus, the fall arrest plate 1030
can be retained within the open bracket space 420 be-
tween the bracket mounting wall 412 and the fastener
bend 1020 of the guardrail fastener bolt 1010.

[0068] Each of the upper and lower guardrail springs
235a,b can be mounted on the upper and lower bolt legs
1016,1018, respectively, and the first spring ends 1136
can confront the outer mounting wall surface 442 of the
bracket mounting wall 412. The fastener bracket 1110
can be mounted on the upper and lower bolt legs
1016,1018 as described above, and the fastener bracket
1110 can abut the second spring ends 1138 of the upper
and lower guardrail springs 235a,b. Thus, the upper and
lower guardrail springs 235a,b can extend between the
fastener bracket 1110 and the outer mounting wall sur-
face 442 of the bracket mounting wall 412. In example
aspects, an end cap 1210 can be secured to each of the
upper and lower bolt legs 1016,1018 at the first and sec-
ond free ends 1012,1014 thereof, respectively, to retain
the upper and lower guardrail springs 235a,b and the
fastener bracket 1110 on the guardrail fastener bolt 1010.
For example, in some aspects, each of the first and sec-
ond free ends 1012,1014 of the guardrail fastener bolt
1010 can define external threading configured to mating-
ly engage internal threading of the corresponding end
cap 1210. The upper and lower guardrail springs 235a,b
can naturally bias the fastener bracket 1110 away from
the mounting bracket 410, as shown.

[0069] Figure 13 illustrates the guardrail attachment
assembly 120 mounted to a corresponding one of the
guardrail posts 110. The guardrail attachment assembly
120 can comprise the guardrail attachment device 225
and the guardrail fastener assembly 230 coupling the
guardrail attachment device 225 to the guardrail post
110. The guardrail strap 125 can be mounted to the
guardrail attachment device 225, and the ratchet 610 and
the pawl 430 can allow the guardrail strap 125 to be un-
rolled from the guardrail attachment device 225 to extend
between a pair of the guardrail posts 110. As shown, the
guardrail fastener bolt 1010 can mount the fall arrest plate
1030 within the open bracket space 420 of the mounting
bracket 410. The outer mounting wall surface 442 of the
bracket mounting wall 412 can abut the inner post side
216 of the guardrail post 110. The upper and lower bolt
legs 1016,1018 of the guardrail fastener bolt 1010 can
extend through the corresponding inner guardrail fasten-
er holes 330 (shown in Figure 3B) and outer guardrail
fastener holes 320 of the guardrail post 110 to mount the
guardrail attachment device 225 on the guardrail post
110. The upper and lower guardrail springs 235a,b can
be mounted on the upper and lower bolt legs 1016,1018,
respectively, and can extend through the outer guardrail
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fastener holes 320, as shown. However, the inner guard-
rail fastener holes 330 formed through the inner post side
216 can be sized to prohibit the upper and lower guardrail
springs 235a,b from passing therethrough, and thus, the
first spring ends 1136 of the upper and lower guardrail
springs 235a,b can engage the inner post side 216 within
an interior 1310 of the guardrail post 110. The second
spring ends 1138 of the upper and lower guardrail springs
235a,b can be disposed external to the guardrail post
110 and can abut the fastener bracket 1110, as shown.
[0070] The upper and lower guardrail springs 235a,b
can naturally expand to bias the fastener bracket 1110
away from the guardrail post 110. The expansion of the
upper and lower guardrail springs 235a,b can also draw
the fastener bend 1020 of the guardrail fastener bolt 1010
towards the inner post side 216 of the guardrail post 110
to sandwich the bracket mounting wall 412 and the fall
arrest plate 1030 therebetween. In some aspects, a user
safety harness can be secured to the fall arrest plate
1030 via either or both of the front and rear safety attach-
ment holes 1042,1044. The user safety harness can fur-
ther be secured to a user in order to tether the user to
the fall protection system 100. Tethering the user to the
fall protection system 100 can help prevent falls and/or
can limit the distance that the user can fall. For example,
in the event of a fall or a near fall, the weight of the user
can impart a pulling force to the user safety harness.
Because the user safety harness is attached to the fall
arrest plate 1030, the pulling force can pull the fall arrest
plate 1030 away from the guardrail post 110 generally in
the direction X. The fall arrest plate 1030 can be biased
against the fastener bend 1020 of the guardrail fastener
bolt 1010 to slide the guardrail fastener bolt 1010 gener-
ally in the direction X. As the guardrail fastener bolt 1010
slides in the direction X, the upper and lower guardrail
springs 235a,b can be compressed between the fastener
bracket 1110 and the inner post side 216 of the guardrail
post 110 to provide the fall protection system 100 with
shock absorption when the user safety harness is sud-
denly pulled taut.

[0071] Figure 14 illustrates the fall protection system
100 secured to a corresponding one of the pillars 150.
The fall protection system 100 can comprise both the
guardrail attachment assembly 120 and the pillar attach-
ment assembly 130 mounted to a corresponding one of
the guardrail posts 110. The pillar attachment assembly
130 can secure the guardrail post 110 to the correspond-
ing pillar 150. As shown, the pillar attachment assembly
130 can comprise the pillar attachment device 132 and
the pillar attachment strap 135 mounted to the pillar at-
tachment device 132. The pillar attachment strap 135
can be unrolled and wrapped around the pillar 150, as
described above. To secure the pillar attachment strap
135 around the pillar 150, the strap connector 720 cou-
pled to the free end 710 of the pillar attachment strap 135
can engage the pillar locking hole 332 of the guardrail
post 110.

[0072] The guardrail attachment assembly 120 can
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comprise the guardrail attachment device 225 and the
guardrail fastener assembly 230. The guardrail fastener
assembly 230 can couple the guardrail attachment de-
vice 225 to the guardrail post 110, as described above.
Additionally, the guardrail strap 125 can be mounted on
the guardrail attachment device 225. The guardrail strap
125 can be unrolled to extend between a pair of adjacent
guardrail posts 110, as also described above. To secure
the free end 126 of the guardrail strap 125 to the adjacent
guardrail post 110, the strap connector 720 of the guard-
rail strap 125 can engage the guardrail locking hole 322
of the adjacent guardrail post 110. For example, in the
present aspect, the illustrated guardrail post 110 can be
a center guardrail post 110. A first upper guardrail strap
125a-1 can be mounted on the guardrail attachment de-
vice 225 that is secured to the illustrated guardrail post
110. The first upper guardrail strap 125a-1 can extend
from the illustrated center guardrail post 110 to a right-
side adjacent guardrail post 110 (not shown). Addition-
ally, a second upper guardrail strap 125a-2 can extend
from a left-side adjacent guardrail post 110 (not shown)
to the illustrated center guardrail post 110. The strap con-
nector 720 coupled to the free end 126 of the second
upper guardrail strap 125a-2 can engage the guardrail
locking hole 322 of the illustrated center guardrail post
110.

[0073] Figure 15 illustrates the fall protection system
100 in accordance with another aspect of the present
disclosure. The fall protection system 100 can be secured
to a structure under construction, such as the building
structure 140 shown in Figure 1, to prevent accidental
falls from the elevated slab 145 (shown in Figure 1) or
elevated surface. Example aspects of the guardrail sup-
port frame 108 can comprise at least one of the substan-
tially vertical guardrail post 110, and each of the guardrail
posts 110 can be secured to a corresponding one of the
vertical pillars 150 (shown in Figure 1). In the present
aspect, the guardrail posts 110 can comprise at least the
first guardrail post 110a and the second guardrail post
110b, which can be secured to the first and second pillars
150a,b (shown in Figure 1), respectively. The fall protec-
tion system 100 can further comprise one or more of the
lateral safety guardrails 125 (i.e., the flexible guardrail
straps 125) extending laterally between the first and sec-
ond guardrail posts 110a,b. In other aspects, the lateral
safety guardrails 125 can be semi-rigid or rigid. In the
present aspect, the guardrail straps 125 can comprise
the upper guardrail strap 125a, the middle guardrail strap
125b, and the lower guardrail strap 125c. Each of the
guardrail straps 125 can be mounted to the first guardrail
post 110a by a corresponding one of the guardrail at-
tachment assemblies 120, as shown.

[0074] In some aspects, the guardrail support frame
108 can further comprise one or more substantially ver-
tical reinforcement posts 1510 arranged between the ad-
jacent guardrail posts 110 (e.g., the first and second
guardrail posts 110a,b) and coupled to each of the guard-
rail straps 125. The reinforcement posts 1510 can be
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freestanding (i.e., not attached to the building structure
140) and can provide reinforcement to the guardrail
straps 125 between the adjacent guardrail posts 110,
which can be beneficial in building structures 140 wherein
a significant distance is defined between adjacent pillars
150. Example aspects of the reinforcement posts 1510
can comprise a metal material, such as steel. In some
aspects, the reinforcement posts 1510 can be formed as
extruded steel posts, similar to the guardrail posts 110.
In other aspects, the reinforcement posts 1510 can com-
prise any other suitable material known in the art, includ-
ing but not limited to other metals, and/or can be manu-
factured using any other desired method. According to
example aspects, the reinforcement post 1510 can com-
prise a fall arrest bracket 1515 to which a user safety
harness can be attached and whichis described in further
detail below.

[0075] Example aspects of the fall protection system
100 can further comprise one or more of the pillar attach-
ment assemblies 130. Each of the pillar attachment as-
semblies 130 can be configured to couple a correspond-
ing one of the guardrail posts 110 to the corresponding
vertical pillar 150 to ensure safe and proper functioning
of the fall protection system 100. In the present aspect,
the pillar attachment assemblies 130 can comprise a pair
of the first pillar attachment assemblies 130a coupling
the first guardrail post 110a to the first pillar 150a and a
pair of the second pillar attachment assemblies 130b
coupling the second guardrail post 110b to the second
pillar 150b. Each pillar attachment assembly 130 can
comprise the pillar attachment device 132 mounted to
the corresponding guardrail post 110 and the pillar at-
tachment strap 135 can be wrapped around the corre-
sponding pillar 150 to secure the guardrail post 110 there-
to.

[0076] Figures 16 and 17 illustrate front and rear per-
spective views of the reinforcement post 1510. The re-
inforcement post 1510 can define an upper post end
1610, alower post end 1612 opposite the upper post end
1610, and a middle post region 1614 therebetween. The
lower post end 1612 can generally confront or rest on
the upper floor surface 246 (shown in Figure 2) of the
elevated slab 145 (shown in Figure 1), and the reinforce-
ment post 1510 can extend substantially vertically up-
ward therefrom, as shown. The reinforcement post 1510
can further define a front post side 1616 and a rear post
side 1618 opposite the front post side 1616. According
to example aspects, a strap engagement slot 1620 can
extend substantially vertically into the reinforcement post
1510 at the lower post end 1612. The lower guardrail
strap 125c (shown in Figure 15) can extend laterally
through the strap engagement slot 1620 to secure the
lower guardrail strap 125c¢ to the reinforcement post
1510. Additionally, an upper strap attachment mecha-
nism 1625 can be coupled to the reinforcement post 1510
at or near the upper post end 1610 and a middle strap
attachment mechanism 1630 can be coupled to the re-
inforcement post 1510 at or near the middle post region
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1614. The upper strap attachment mechanism 1625 can
secure the upper guardrail strap 125a (shown in Figure
15) to the reinforcement post 1510, and the middle strap
attachment mechanism 1630 can secure the middle
guardrail strap 125b (shown in Figure 15) to the rein-
forcement post 1510.

[0077] Inexample aspects, each of the upper strap at-
tachment mechanism 1625 and the middle strap attach-
ment mechanism 1630 can comprise a strap clamp 1632
that can be secured to the reinforcement post 1510 by a
securing fastener 1634. The securing fastener 1634 can
be, for example and without limitation, a lock pin 1635,
as shown. In other aspects, the securing fastener 1634
can be any other suitable type of pin or fastener known
in the art, including a bolt, a screw, or the like. The lock
pin 1635 can comprise a straight pin rod 1636 and a
substantially D-shaped pin lock 1638. In other aspects,
the pin lock 1638 can be substantially C-shaped or can
define any other suitable shape. The pin rod 1636 can
extend through a pair of clamp mounting holes 1640
formed through the strap clamp 1632 and can further
extend laterally through the reinforcement post 1510 to
pivotably couple the strap clamp 1632 to the reinforce-
ment post 1510. The D-shaped pin lock 1638 can prohibit
the pin rod 1636 from disengaging the strap clamp 1632
and the reinforcement post 1510. According to example
aspects, a strap channel 1645 can be defined between
a clamp wall 1631 of the strap clamp 1632 and the rear
post side 1618 of the reinforcement post 1510, and the
corresponding guardrail strap 125 (shown in Figure 15)
can extend laterally through the strap channel 1645.
[0078] In some aspects, each of the upper strap at-
tachment mechanism 1625 and the middle strap attach-
ment mechanism 1630 can further comprise one or more
adjustable clamp fasteners 1650 operable to adjust a
width of the strap channel 1645. For example, the ad-
justable clamp fasteners 1650 to draw the clamp wall
1631 of the strap clamp 1632 towards the reinforcement
post 1510 to clamp the corresponding guardrail strap 125
therebetween or can bias the clamp wall 1631 away from
the reinforcement post 1510 to unclamp the guardrail
strap 125 . In the present aspect, each of the upper strap
attachment mechanism 1625 and the middle strap at-
tachment mechanism 1630 can comprise an upper clamp
fastener 1650a and a lower clamp fastener 1650b. Ac-
cording to example aspects, each clamp fastener 1650
can comprise a threaded bolt 1752 (shown in Figure 17)
and a threaded adjustment knob 1654. Each threaded
bolt 1752 can extend through the clamp wall 1631 and
across the strap channel 1645. The threaded bolt 1752
can further extend through the reinforcement post 1510
from the front post side 1616 to the rear post side 1618.
A distal end of the threaded bolt 1752 can extend beyond
the rear post side 1618 and can engage the threaded
adjustment knob 1654. In example aspects, the threaded
bolt 1752 can be rotationally fixed relative to the clamp
wall 1631, and the threaded adjustment knob 1654 can
rotate on the threaded bolt 1752.
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[0079] Because the threaded bolt 1752 is rotationally
fixed, rotating the threaded adjustment knob 1654 on the
threaded bolt 1752 can move the threaded adjustment
knob 1654 along the threaded bolt 1752 linearly towards
or away from the reinforcement post 1510. When tight-
ened on the threaded bolt 1752 to a certain extent, the
threaded adjustment knob 1654 can abut the front post
side 1616. Further tightening the threaded adjustment
knob 1654 can draw the threaded bolt 1752 further into
the threaded knob 1654, thereby drawing the clamp wall
1631 towards the reinforcement post 1510 and sand-
wiching the corresponding guardrail strap 125 between
the clamp wall 1631 and the reinforcement post 1510. In
some aspects, the clamp wall 1631 can define a plurality
ofteeth 1660 extending inward towards the strap channel
1645 and configured to engage and grip the guardrail
strap 125 to further secure the reinforcement post 1510
to the guardrail strap 125. In other aspects, any other
suitable fasteners or fastening techniques can secure
the reinforcement post 1510 to the guardrail straps 125.
[0080] In some aspects, the fall arrest bracket 1515
can be coupled to the reinforcement post 1510. In the
present aspect, the fall arrest bracket 1515 can be cou-
pled to the reinforcement post 1510 between the upper
and middle strap attachment mechanisms 1625,1630 by
a pair of bracket fasteners 1670. The bracket fasteners
1670 can be bolts, screws, rivets, welding, or any other
suitable fastener known in the art. As shown, the fall ar-
rest bracket 1515 can define one or more safety attach-
ment openings 1672 formed therethrough for securing
the user safety harness to the fall arrest bracket 1515.

[0081] Figure 18 illustrates the free end 126 of one of
the guardrail straps 125 coupled to a shock absorption
mechanism 1810. As shown, the free end 126 of the
guardrail strap 125 can be coupled to the connector plate
730. The connector plate 730 of the present aspect can
define the plate slot 732 through which the guardrail strap
125 can extend, and can further comprise a connector
attachment hook 1805. Example aspects of the shock
absorption mechanism 1810 can comprise a guardrail
engagement mechanism, such as a tensioner clip 1820,
and the tensioner clip 1820 can define a tensioner hook
slot 1822 therethrough. The connector attachment hook
1805 can engage the tensioner hook slot 1822 to couple
the connector plate 730 to the shock absorption mecha-
nism 1810. The shock absorption mechanism 1810 can
further comprise a tensioner attachment mechanism,
such as a tensioner attachmenthook 1830. The tensioner
attachment hook 1830 can engage a post hook slot 1910
(shown in Figure 19) formed in the front post side 317
(shown in Figure 19) of the corresponding guardrail post
110 (shown in Figure 19) to secure the shock absorption
mechanism 1810 and the free end 126 of the guardrail
strap 125 to the guardrail post 110. In some aspects, one
or more of the guardrail straps 125 (such as the lower
guardrail strap 125c, for example) may not be coupled
to a corresponding one of the shock absorption mecha-
nisms 1810, and instead, the connector attachment hook
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1805 can directly engage the post hook slot 1910 of the
guardrail post 110.

[0082] The shock absorption mechanism 1810 can fur-
ther comprises a tensioner assembly 1840 extending be-
tween and coupling the tensioner clip 1820 to the ten-
sioner attachment hook 1830. Example aspects of the
tensioner assembly 1840 can comprise a plurality of ten-
sioner plates 1850, such as a first outer tensioner plate
1850a, a second outer tensioner plate 1850c, and an
inner tensioner plate 1850b disposed between the first
and second outer tensioner plates 1850a,c. Each of the
tensioner plates 1850 can define an elongated U-shape
having a plate base 1852, an upper plate arm 1854, and
a lower plate arm 1856. The plate base 1852 can be
defined at a proximal end of the tensioner plate 1850,
and the upper and lower plate arms 1854,1856 can ex-
tend from the corresponding plate base 1852 to a distal
end of the tensioner plate 1850. The upper and lower
plate arms 1854,1856 can be substantially parallel with
one another. Each of the first and second outer tensioner
plates 1850a,c can be oriented such that the plate bases
1852 of the first and second outer tensioner plates
1850a,c are adjacent to one another and disposed prox-
imate to the tensioner attachment hook 1830. Addition-
ally, a distal leg end 1858 of each of the upper and lower
plate arms 1854,1856 of the first and second outer ten-
sioner plates 1850 can be coupled to the tensioner clip
1820 by corresponding clip fasteners 1860. The inner
tensioner plate 1850b can be disposed between the first
and second outer tensioner plates 1850a,c and can be
oriented in the reverse direction, wherein the plate base
1852 can be disposed proximate to the tensioner clip
1820 and the distal leg ends 1858 of the upper and lower
plate arms 1854,1856 can be coupled to the tensioner
attachment hook 1830 by corresponding hook fasteners
1862.

[0083] A first washer 1864 can be mounted on the up-
per and lower plate arms 1854,1856 of the tensioner
plates 1850 and can abut the plate bases 1852 of the
firstand second outer tensionerplates 1850a,c. Asecond
washer 1866 can be mounted on the upper and lower
plate arms 1854,1856 of the tensioner plates 1850 and
can abut the plate base 1852 of the inner tensioner plate
1850b. An upper tensioner spring 1868 can be mounted
on the upper plate arms 1854 between the first and sec-
ond washers 1864,1866, and a lower tensioner spring
1870 can be mounted on the lower plate arms 1856 be-
tween the first and second washers 1864,1866. The up-
per and lower tensioner springs 1868,1870 can naturally
expand to bias the first and second washers 1864,1866
away from one another, thereby biasing the plate base
1852 of the inner tensioner plate 1850b away from the
plate bases 1852 of the first and second outer tensioner
plates 1850a,c, as shown.

[0084] The shock absorption mechanism 1810, similar
to the guardrail fastener assemblies 230 described
above, can be configured to provide shock absorption to
the fall arrest system 100 (shown in Figure 15) in the



29 EP 4 343 080 A1 30

event of a fall, a near fall, or other similar event wherein
apushing force or a pulling force is applied to the guardrail
straps 125. For example, as described above, a user
safety harness can be coupled to the reinforcement post
1510 (shown in Figure 15), which can be secured to the
guardrail straps 125. If a pulling force is applied to the
user safety harness, and thus to the reinforcement post
1510, such as by a user falling, the pulling force can be
translated to the guardrail strap(s) 125 and to the ten-
sioner clip 1820 of the shock absorption mechanism
1810. In another example, a user may lean against the
guardrail strap(s) 125 to impart a pushing force thereto,
which can be translated to the guardrail strap(s) 125 and
to the tensioner clip 1820 of the shock absorption mech-
anism 1810. The tensioner clip 1820 can be pulled away
from the tensioner attachment hook 1830, which can be
stationarily secured to the guardrail post 110, and the
tensioner assembly 1840 can lengthen and shorten be-
tween the tensioner clip 1820 and the tensioner attach-
ment hook 1830 to provide said shock absorption. As
described above, the distal leg ends 1858 of the first and
second outer tensioner plates 1850a,c can be secured
to the tensioner clip 1820, while the distal leg ends 1858
of the inner tensioner plate 1850b can be secured to the
tensioner attachment hook 1830. As the tensioner clip
1820 is pulled away from the tensioner attachment hook
1830, the plate bases 1852 of the first and second outer
tensioner plates 1850a,c can be drawn towards the plate
base 1852 of the inner tensioner plate 1850b, compress-
ing the upper and lower tensioner springs 1868,1870 be-
tween the first and second washers 1864,1866. The up-
per and lower tensioner springs 1868,1870 can dampen
the shock of the sudden pulling apart of the tensioner clip
1820 and the tensioner attachment hook 1830.

[0085] Figure 20 illustrates a rear perspective view of
the pillar attachment assembly 130 mounted to a corre-
sponding one of the guardrail posts 110, in accordance
with an example aspect of the present disclosure. As
shown, the pillar attachment assembly 130 can comprise
the pillar attachment device 132 and the pillar attachment
strap 135. The pillar attachment device 132 can comprise
the mounting bracket 410, the strap mount 510, the ratch-
et 610, and the pawl 430. The pawl 430 can be coupled
to the mounting bracket 410 by the pawl fastener 432
and the engagement end 632 of the pawl 430 can be
biased into engagement with a corresponding one of the
ratchet recesses 616 by the pawl spring 2010. The pawl
spring 2010 can also allow the pawl 430 to pivot out of
engagementwith the ratchet recess 616 upon application
ofasuitable force, as previously described. In the present
aspect, the pawl spring 2010 can be mounted on the pawl
fastener 432 between the pawl 430 and a threaded nut
2015, as shown. In some aspects, a pawl washer 2016
can be disposed between the pawl spring 2010 and the
threaded nut 2015. A first pawl spring end 2012 of the
pawl spring 2010 can be disposed on a first side of the
pawl 430 and can engage a first spring opening 2020 in
the upper bracket arm 414. A second pawl spring end
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2112 (shown in Figure 21) of the pawl spring 2010 can
be disposed on an opposite second side of the pawl 430
and can engage a second spring opening 2120 (shown
in Figure 21) in the upper bracket arm 414.

[0086] The bracket mounting wall 412 can abutthe out-
er post side 218 of the guardrail post 110. In the present
aspect, the mounting bracket 410 can comprise a sub-
stantially vertical attachment wall 2030 extending per-
pendicularly from the bracket mounting wall 412 and
through the guardrail post 110. For example, the attach-
ment wall 2030 can extend through a pair of wall slots
2040 formed in the guardrail post 110. A first one of the
wall slots 2040 can be formed through the outer post side
218, and a second one of the wall slots 2040 can be
formed through the inner post side 216. An end portion
2032 of the attachment wall 2030 can extend beyond the
inner post side 216 and a mounting slot 2034 can be
defined therethrough. To securely attach the pillar attach-
ment device 132 to the guardrail post 110, a pillar attach-
ment hook 2050 can be hooked through the mounting
slot 2034 and can engage the inner post side 216 to pre-
vent disengagement of the attachment wall 2030 from
the guardrail post 110. In the present aspect, the pillar
attachmenthook 2050 can formed substantially the same
as the connector plate 730 of Figure 18, which can be
used for strapping the guardrail support frame 108 to the
substantially vertical pillar 150.

[0087] Figure 21 illustrates a rear perspective view of
the guardrail attachment assembly 120 mounted to a cor-
responding one of the guardrail posts 110, in accordance
with an example aspect of the present disclosure. As
shown, the guardrail attachment assembly 120 can com-
prise the guardrail attachment device 225, and the guard-
rail strap 125 can be mounted thereto. The guardrail at-
tachment device 225 can comprise the mounting bracket
410, the strap mount 510, the ratchet 610, and the pawl
430. Inthe present aspect, the bracket mounting wall 412
of the mounting bracket 410 can be directly affixed to the
inner post side 216 of the guardrail post 110 by one or
more wall fasteners 2130. The wall fasteners 2130 can
be nut and bolt assemblies 2132, as shown, or can be
any other suitable fastener known in the art, such as
screws, rivets, welding, and the like. Additionally, in the
present aspect, the bracket mounting wall 412 can define
a flange portion 2140 extending beyond the front post
side 317 of the guardrail post 110 and defining a flange
slot 2142 therethrough, which can be used as an addi-
tional attachment opening for securing the user safety
harness or for strapping the guardrail support frame 108
to the substantially vertical pillar 150.

[0088] Figure 22 is a perspective view of the fall pro-
tection system 100 according to another example aspect
of the disclosure. The fall protection system 100 can be
secured the firstvertical pillar 150a. The guardrail support
frame 108 of the fall protection system 100 can comprise
at least the first guardrail post 110a. Each of the guardrail
posts 110 can define the upper post end 212, the lower
post end 214, and the middle post region 215 therebe-
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tween. In the present aspect, each of the guardrail posts
110 can define a first post side 2202 and a second post
side 2204. An elongated first post wall 2206 can be
formed at the first post side 2202, and an elongated sec-
ond post wall 2208 can be formed at the second post
side 2204. Each of the first post wall 2206 and the second
post wall 2208 can extend from the upper post end 212
to the lower post end 214.

[0089] The first post wall 2206 can be coupled to the
second post wall 2208 at a substantially linear inner post
edge 2210. The first post wall 2206 can be disposed at
an acute angle (o) relative to the second post wall 2208,
such that the guardrail post 110 can define a substantially
V-shaped profile. An elongate V-shaped notch 2310
(shown in Figure 23) can be defined between the first
post wall 2206 and the second post wall 2208. The V-
shaped notch 2310 of each guardrail post 110 can extend
along the length of the guardrail post 110 and can be
configured to receive a pillar edge 2225 of the corre-
sponding vertical pillar 150. Moreover, each of the first
post wall 2206 and the second post wall 2208 can define
an elongate tubular post portion 2215 disposed distal to
the inner post edge 2210. The guardrail support frame
108 can further comprise one or more guardrail rods
2220. For example, one of the guardrail rods 2220 can
be received through each of the elongate tubular post
portions 2215. In example aspects, the guardrail rods
2220 can be loosely received within the corresponding
tubular post portions 2215; however, in other aspects,
the guardrail rods 2220 may be secured to the tubular
post portions 2215. In example aspects, the guardrail
post 110 can be monolithically formed (i.e., formed a sin-
gular component that constitutes a single material with-
out joints or seams) and can be bent into the desired
shape. In other aspects, the guardrail post 110 can be
formed by any other suitable manufacturing tech-
nique(s).

[0090] The fall protection system 100 can comprise
one or more of the lateral safety guardrails 125 supported
by the guardrail support frame 108. Each of the lateral
safety guardrails 125 can be formed as one of the flexible
guardrail straps 125. In the present aspect, the guardrail
straps 125 can comprise the upper guardrail strap 125a,
the middle guardrail strap 125b, and the lower guardrail
strap 125c. Each of the guardrail straps 125 can be
mounted to the first guardrail post 110a by the corre-
sponding guardrail attachment assembly 120. For exam-
ple, the guardrail attachment assemblies 120 can com-
prise the upper guardrail attachment assembly 120a se-
curing the upper guardrail strap 125a to the guardrail post
110 at or near the upper post end 212 thereof, the lower
guardrail attachment assembly 120c securing the lower
guardrail strap 125c¢ to the guardrail post 110 at or near
the lower post end 214 thereof, and the middle guardrail
attachment assembly 120b securing the middle guardrail
strap 125b to the guardrail post 110 at the middle post
region 215. In example aspects, each of the guardrail
attachment assemblies 120 can comprise the guardrail
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attachment device 225. In the present aspect, the guard-
rail attachment device 225 can be a guardrail mounting
bracket 2230 coupled to the guardrail post 110. In other
aspects, the guardrail mounting brackets 2230 can be
formed integrally or monolithically with the guardrail post
110.

[0091] The fall protection system 100 can further com-
prise one or more of the pillar attachment assemblies
130 configured to couple each corresponding guardrail
post 110 to the corresponding vertical pillar 150. For ex-
ample, the first pillar attachment assembly 130a can be
coupled to the first guardrail post 110a, as shown. Each
pillar attachment assembly 130 can comprise the pillar
attachment device 132 and the pillar attachment strap
135. The pillar attachment device 132 can comprise a
pillar mounting bracket 2240. The pillar attachment de-
vice 132 can be mounted to the guardrail post 110 and/or
a first one of the guardrail rods 2220a vertically between
the upper guardrail attachment assembly 120a and the
middle guardrail attachment assembly 120b. In the
present aspect, the pillar attachment device 132 can be
mounted to the first guardrail rod 2220a. The pillar at-
tachment strap 135 can extend from the pillar attachment
device 132 and can wrap fully around the corresponding
pillar 150. The free end 710 of the pillar attachment strap
135 can be releasably secured to a strap attachment
member 2250. The strap attachment member 2250 can
be mounted to the guardrail post 110 and/or a second
one of the guardrail rods 2220b. In the present aspect,
the strap attachment member 2250 can be mounted to
the second guardrail rod 2220b. In other aspect, the free
end 710 of the pillar attachment strap 135 can directly
engage the guardrail post 110 and/or the second guard-
rail rod 2220b.

[0092] Figures 23 and 24 illustrate front and rear per-
spective views of an example aspect of the guardrail post
110. As shown, the guardrail post 110 can define the
upper post end 212, the lower post end 214, and the
middle post region 215 therebetween. The guardrail post
110 can further define an outer post surface 2312 and
an inner post surface 2412 (shown in Figure 24) opposite
the outer post surface 2312. The guardrail post 110 can
comprise the first post wall 2206 at the first post side
2202 and the second post wall 2208 at the second post
side 2204. Each of the first post wall 2206 and the second
post wall 2208 can extend from the upper post end 212
to the lower post end 214, and each of the first post wall
2206 and the second post wall 2208 can define an inner
wall edge 2314. The inner wall edge 2314 of the first post
wall 2206 can be joined with the inner wall edge 2314 of
the second post wall 2208 to define the inner post edge
2210. The inner post surface 2412 can define the elon-
gated V-shaped notch 2310 between the first post wall
2206 and the second post wall 2208. Example aspects
of the guardrail post 110 can comprise a metal material,
such as steel for example and without limitation. In other
aspects, the guardrail post 110 can comprise any other
suitable metal or non-metal material.
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[0093] Each of the guardrail attachment assemblies
120 (shown in Figure 22) can comprise a corresponding
one of the guardrail mounting brackets 2230. In some
aspects, the guardrail mounting brackets 2230 can be
formed integrally with the guardrail post 110. For exam-
ple, the guardrail mounting brackets 2230 can be welded
or otherwise integrally attached to the guardrail post 110.
In other aspects, the guardrail mounting brackets 2230
can be formed monolithically with the guardrail post 110.
In the present aspect, the guardrail mounting brackets
2230 can be formed separately from the guardrail post
110 and can be coupled thereto by a mechanical fasten-
er, adhesive, or any other suitable fastener known in the
art.

[0094] For example, in some aspects, each of the
guardrail mounting brackets 2230 can comprise one or
more engagement tabs 2414 (shown in Figure 24). Each
of the engagement tabs 2414 can be configured to en-
gage a corresponding engagement slot 2416 (shown in
Figure 24) formed through the guardrail post 110 to cou-
ple the guardrail mounting bracket 2230 thereto. More
specifically, according to example aspects, each of the
guardrail mounting brackets 2230 can comprise an upper
bracket plate 2320 and a lower bracket plate 2322. Each
of the upper bracket plate 2320 and the lower bracket
plate 2322 can comprise a first engagement tab 2414a
(shown in Figure 24) and a second engagement tab
2414b (shown in Figure 24). The first engagement tab
2414acanengage a corresponding firstengagement slot
2416a (shown in Figure 24) formed through the first post
wall 2206 of the guardrail post 110. The second engage-
ment tab 2414b can engage a corresponding second en-
gagement slot 2416b (shown in Figure 24) formed
through the second post wall 2208 of the guardrail post
110. In example aspects, the first engagement tabs
2414a and the second engagement tabs 2414b can be
welded in place within the corresponding first and second
engagement slots 2416a,b, respectively.

[0095] Each of the first post wall 2206 and the second
post wall 2208 can further define one of the tubular post
portions 2215 at an outer wall edge 2316 thereof, oppo-
site the corresponding inner wall edge 2314. In example
aspects, each of the tubular post portions 2215 can com-
prise a plurality of tubular segments 2325 which can be
spaced apart along the length of the guardrail post 110,
such that a post gap 2330 can be defined between each
adjacent pair of the tubular segments 2325. Forexample,
each of the tubular post portions 2215 can define a brack-
et gap 2332 adjacent to each of the guardrail mounting
brackets 2230 and an intermediate gap 2334 disposed
between an upper one of the bracket gaps 2332a and a
middle one of the bracket gaps 2332b. Each of the tubular
post portions 2215 can be configured to receive a corre-
sponding one of the guardrail rods 2220 (shown in Figure
22). Exposed portions 2610 (shown in Figure 26) of each
guardrail rod 2220 can be exposed within the post gaps
2330 between adjacent tubular segments 2325.

[0096] In example aspects, the guardrail post 110 can
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be monolithically formed from a substantially planar
sheet of material and can be bent into the desired shape.
For example, the first post wall 2206 can be bent relative
to the second post wall 2208 to define the V-shaped pro-
file of the guardrail post 110 and the V-shaped notch
2310. Moreover, each of first and second post wall
2206,2208 can be bent at the outer wall edge 2316 there-
of to define the substantially cylindrical tubular post por-
tions 2215. In other aspects, the guardrail post 110 can
be formed by any other suitable manufacturing tech-
nique(s).

[0097] Figure 25 illustrates an example aspect of the
guardrail rod 2220. As shown, the guardrail rod 2220 can
be substantially cylindrical and can define a substantially
circular cross-sectional shape. In other aspects, the
guardrail rod 2220 can define any other suitable cross-
sectional shape. The guardrail rod 2220 can define a first
rod end 2510 and a second rod end 2512 opposite the
first rod end 2510. When the guardrail rod 2220 is as-
sembled with the guardrail post 110 (shown in Figure
22), the firstrod end 2510 can be disposed at or adjacent
to the upper post end 212 (shown in Figure 22) of the
guardrail post 110, and the second rod end 2512 can be
disposed at or adjacent to the lower postend 214 (shown
in Figure 22) of the guardrail post 110. In example as-
pects, the guardrail rod 2220 can comprise a metal ma-
terial, such as steel for example and without limitation.
In other aspects, the guardrail rod 2220 can comprise
any other suitable metal or non-metal material.

[0098] Figure 26 illustrates a detail view of one of the
guardrail mounting brackets 2230 coupled to the guard-
rail post 110. The guardrail mounting bracket 2230 can
comprise the upper bracket plate 2320 and the lower
bracket plate 2322. The upper bracket plate 2320 can be
spaced from and disposed vertically above the lower
bracket plate 2322, relative to the orientation shown. The
upper bracket plate 2320 can be oriented substantially
parallel with the lower bracket plate 2322. Each of the
upper bracket plate 2320 and the lower bracket plate
2322 can define a proximal plate end 2620 coupled to
the guardrail post 110. The proximal plate end 2620 can
be substantially V-shaped to conform to the V-shaped
profile of the guardrail post 110. The upper and lower
bracket plates 2320,2322 can extend outward from the
outer post surface 2312 of the guardrail post 110, sub-
stantially perpendicular to the first post wall 2206 and the
second post wall 2208. A distal plate end 2622 of each
of the upper bracket plate 2320 and the lower bracket
plate 2322 can be defined opposite the proximal plate
end 2620.

[0099] In some aspects, a width of each of the upper
bracket plate 2320 and the lower bracket plate 2322 can
taper slightly from the proximal plate end 2620 to the
distal plate end 2622. The distal plate end 2622 can be
substantially rounded in the present aspect. However, in
other aspects, the distal plate end 2622 may be more
squared, pointed, or otherwise shaped. Similar to the
mounting bracket 410 (shown in Figure 4), each of the
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guardrail mounting brackets 2230 can define the upper
mounting opening 422 formed through the upper bracket
plate 2320 and the lower mounting opening 424 formed
through the lower bracket plate 2322. Additionally, the
first spring opening 2020 and the pawl fastener hole 434
can be formed through each of the upper bracket plate
2320 and the lower bracket plate 2322. In other aspects,
the first spring opening 2020 and the pawl fastener hole
434 may be formed through the upper bracket plate 2320
only. The present aspect of the guardrail mounting brack-
et 2230 does not comprise the second spring opening
2120 (shown in Figure 21), but other aspects can com-
prise the second spring opening 2120.

[0100] The tubular post portion 2215 formed with the
first post wall 2206 and the tubular post portion 2215
formed with the second post wall 2208 can comprise a
plurality of the tubular segments 2325. In example as-
pects, each of the first post wall 2206 and the second
post wall 2208 can be bent at the corresponding outer
wall edge 2316 thereof to define the tubular segments
2325. As such, each of the tubular segments 2325 can
be substantially cylindrical, and an elongated post slit
2624 can be defined along the length of the tubular seg-
ment 2325. One of the post gaps 2330 can be defined
between each adjacent pair of tubular segments 2325.
For example, one of the bracket gaps 2332 can be de-
fined adjacent to each of the guardrail mounting brackets
2230 at both the first post side 2202 and the second post
side 2204. Furthermore, one of the intermediate gaps
2334 can be defined between an adjacent pair of the
guardrail mounting brackets 2230 at both the first post
side 2202 and the second post side 2204. For example,
in the present aspect, each of the intermediate gaps 2334
can be defined between an upper one of the guardrail
mounting brackets 2230a and a middle one of the guard-
rail mounting brackets 2230b (shown in Figure 32).
[0101] As shown, the first guardrail rod 2220a and the
second guardrail rod 2220b can be received through the
tubular post portions 2215 of the first post wall 2206 and
the second post wall 2208, respectively. The exposed
portions 2610 of each of the guardrail rods 2220 can be
exposed within the corresponding post gaps 2330. For
example, a first exposed portion 2610a of each guardrail
rod 2220 can be exposed within each of the correspond-
ing bracket gaps 2332, and a second exposed portion
2610b of each guardrail rod 2220 can be exposed within
each of the corresponding intermediate gaps 2334.
[0102] Figures 27 and 28 illustrates perspective views
of the upper guardrail attachment assembly 120a with
the corresponding guardrail strap 125 mounted thereto.
Referring to Figure 27, the upper guardrail attachment
assembly 120a can comprise the upper guardrail mount-
ing bracket 2230a. The guardrail mounting bracket 2230
can comprise the upper bracket plate 2320 and the lower
bracket plate 2322 coupled to the guardrail post 110 and
extending outward from the outer post surface 2312
thereof. For example, in some aspects, each of the upper
bracket plate 2320 and the lower bracket plate 2322 can
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comprise one or more of the engagement tabs 2414
(shown in Figure 24), each of which can engage a cor-
responding one of the engagement slots 2416 (shown in
Figure 24) of the guardrail post 110 to couple the guardrail
mounting bracket 2230 to the guardrail post 110. In some
aspects, the engagement tabs 2414 and/or the proximal
plate end 2620 can further be affixed to the guardrail post
110 by adhesives, mechanical fasteners, welding (as
previously described), or the like.

[0103] The uppermountingopening422 (showninFig-
ure 26) can be formed through the upper bracket plate
2320, and the lower mounting opening 424 (shown in
Figure 426) can be formed through the lower bracket
plate 2322. The strap mount 510 (shown in Figure 5) can
extend between and can rotationally engage the upper
bracket plate 2320 and the lower bracket plate 2322, as
previously described. The ratchet 610 can be coupled to
the strap mount 510 to mount the ratchet 610 on an upper
plate surface 2710 of the upper bracket plate 2320. Fur-
thermore, the pawl 430 can be pivotably mounted to the
upper plate surface 2710 by the pawl fastener 432. The
pawl 430 can be biased to the engaged position by the
pawl spring 2010. The first pawl spring end 2012 (shown
in Figure 20) of the pawl spring 2010 can engage the first
spring opening 2020 of the upper bracket plate 2320. In
the present aspect, the second pawl spring end 2112
(shown in Figure 28) of the pawl spring 2010 can confront
the upper plate surface 2710 of the upper bracket plate
2320. In the engaged position, the pawl 430 can be bi-
ased into engagement with a corresponding one of the
ratchet recesses 616 of the ratchet 610 to prohibit the
ratchet 610 from rotating relative to the upper bracket
plate 2320.

[0104] As shown, the guardrail strap 125 can be
mounted to and rolled up around the strap mount 510.
The free end 126 of the guardrail strap 125 can be cou-
pled to one of the strap connectors 720. The strap con-
nector 720 can define the plate slot 732 through which
the guardrail strap 125 can extend and the connector
attachment hook 1805. The guardrail strap 125 can be
unrolled, or partially unrolled, to extend between adjacent
guardrail posts 110 (such as from the first guardrail post
110a to the second guardrail post 110b, as shown in Fig-
ure 1) by applying a pulling force to the guardrail strap
125. As previously described, the pulling force can over-
come the spring force of the pawl spring 2010 to disen-
gage the pawl 430 from the corresponding ratchet recess
616, which can allow the strap mount 510 and the ratchet
610 to rotate relative to the guardrail mounting bracket
2230. When the force is removed or is insufficient to over-
come the spring force, the pawl spring 2010 can bias the
pawl 430 back into engagement with the ratchet 610.
[0105] According to example aspects, the connector
attachment hook 1805 can be configured to hook onto
one of the shock absorption mechanisms 1810 (shown
in Figure 33), and the shock absorption mechanism 1810
can hook onto one of the guardrail rods 2220 of an ad-
jacent guardrail post 110 (e.g., the second guardrail post
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110b). In other aspects, the connector attachment hook
1805 may hook directly onto the adjacent guardrail post
110 or guardrail rod 2220. Referring to Figure 28, the first
guardrail rod 2220a received within the tubular post por-
tion 2215 of the first post wall 2206 can define one of the
firstexposed portions 2610a adjacent to the upper guard-
rail attachment assembly 120a. In example aspects, the
guardrail strap 125 can extend horizontally from the first
guardrail post 110a, and the connector attachment hook
1805 can be hooked onto the shock absorption mecha-
nism 1810, as previously described. The shock absorp-
tion mechanism 1810 can in turn hook onto the first ex-
posed portion 2610a of the first guardrail rod 2220a of
the adjacent guardrail post 110 (e.g., the second guard-
rail post 1 10b). In other aspects, each of the guardrail
straps 125 can be coupled to the adjacent guardrail post
110 at any suitable location and/or by any suitable fas-
tener or fastening technique.

[0106] Figure 29illustrates the pillar attachmentdevice
132 of the pillar attachment assembly 130 (shown in Fig-
ure 22). The pillar attachment device 132 can comprise
the pillar mounting bracket 2240. Example aspects of the
pillar mounting bracket 2240 can be similar to the mount-
ing bracket410. For example, the pillar mounting bracket
2240 can be substantially C-shaped and can comprise
the bracket mounting wall 412, the upper bracket arm
414, and the lower bracket arm 416. The bracket mount-
ing wall 412 can extend between and can be oriented
substantially perpendicular to the upper bracket arm 414
and the lower bracket arm 416. The open bracket space
420 can be defined between the upper bracket arm 414
and the lower bracket arm 416. The upper mounting
opening 422 can be formed through the upper bracket
arm 414 and the lower mounting opening 424 can be
formed through the lower bracket arm 416. The upper
bracketarm414 can further define the upper arm opening
426, and the lower bracket arm 416 can further define
the lower arm opening 428. Additionally, the first spring
opening 2020 and the pawl fastener hole 434 can be
formed through the upper bracket arm 414.

[0107] Accordingtoexample aspects, the pillar attach-
ment device 132 can further comprise a post attachment
member 2910. The post attachment member 2910 can
be coupled to pillar mounting bracket 2240 and can be
configured to mount the pillar attachment device 132 to
the guardrail post 110 (shown in Figure 22). Example
aspects of the post attachment member 2910 can com-
prise an upper member arm 2912 and a lower member
arm 2914 oriented substantially parallel to the upper
member arm 2912. The upper member arm 2912 and
the lower member arm 2914 can extend laterally outward
from a substantially vertical member wall 2916. A mount-
ing notch 2924 can be defined between the upper mem-
ber arm 2912 and the lower member arm 2914, and an
inner notch end 2926 of the mounting notch 2924 can be
defined by the member wall 2916. The mounting notch
2924 can be configured to receive a portion of the pillar
mounting bracket 2240. For example, as shown, the
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bracket mounting wall 412 of the pillar mounting bracket
2240 can be configured to confront the inner notch end
2926 of the mounting notch 2924. The upper member
arm 2912 can confront and extend at least partially along
the upper surface 415 of the upper bracket arm 414, and
the lower member arm 2914 can confront and extend at
least partially along a lower surface 2930 of the lower
bracketarm 416. The post attachment member 2910 can
be affixed to the pillar mounting bracket 2240 by any suit-
able fastener or fastening technique, including but not
limited to welding, adhesives, or mechanical fasteners.
[0108] The member wall 2916 of the post attachment
member 2910 can further comprise a tubular member
portion 2918 extending at least partially along its length
at an inner member edge 2920 thereof. The inner mem-
ber edge 2920 can be disposed opposite the upper mem-
berarm 2912 and the lower memberarm 2914, as shown.
In example aspects, like the tubular post portions 2215
(shown in Figure 22), the tubular member portion 2918
can be formed by bending the member wall 2916 at the
inner member edge 2920. The tubular member portion
2918 can be substantially cylindrical with an elongated
member slit 2922 extending along its length. The tubular
member portion 2918 can be configured to fit over the
second exposed portion 2610b (shown in Figure 26) of
the corresponding guardrail rod 2220 (shown in Figure
30) to mount the pillar attachment assembly 130 to the
guardrail post 110 (shown in Figure 30), as is illustrated
in Figure 30.

[0109] Figure 30 illustrates the pillar attachment as-
sembly 130 mounted to the guardrail post 110. As shown,
the pillar attachment assembly 130 comprises the pillar
attachment device 132 and the pillar attachment strap
135. The pillar attachment device 132 can comprise the
pillar mounting bracket 2240 and the post attachment
member 2910. As shown, the first guardrail rod 2220a
can be received through the corresponding tubular post
portion 2215. The second exposed portion 2610b of the
first guardrail rod 2220a can be received through the tu-
bular member portion 2918 of the pillar attachment as-
sembly 130, and the tubular member portion 2918 can
rest on a supporting one of the tubular segments 2325
of the tubular post portion 2215. The supporting tubular
segment 2325 can be disposed vertically below the tu-
bular member portion 2918, as shown. The pillar attach-
mentassembly 130 can thereby be mounted to the guard-
rail post 110.

[0110] The strap mount 510 (shown in Figure 5) can
extend between and can rotationally engage the upper
bracket arm 414 and the lower bracket arm 416, as pre-
viously described. The ratchet 610 can be coupled to the
strap mount 510 to mount the ratchet 610 on the upper
surface 415 of the upper bracket arm 414. The pawl 430
can be pivotably mounted to the upper surface 415 and
can be biased to the engaged position by the pawl spring
2010. The first pawl spring end 2012 (shown in Figure
20) of the pawl spring 2010 can engage the first spring
opening 2020 (shown in Figure 29) of the upper bracket
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arm 414, and the second pawl spring end 2112 of the
pawl spring 2010 can confront the upper surface 415 of
the upper bracket arm 414. In the engaged position, the
pawl 430 can be biased into engagement with a corre-
sponding one of the ratchet recesses 616 of the ratchet
610 to prohibit the ratchet 610 from rotating relative to
the pillar mounting bracket 2240. The pillar attachment
strap 135 can be mounted to and rolled up around the
strap mount 510. The pillar attachment strap 135 can be
unrolled, or partially unrolled, by pulling the free end 710
(shown in Figure 31) of the pillar attachment strap 135
to wrap the pillar attachment strap 135 around the cor-
responding vertical pillar 150 (shown in Figure 22). The
pawl 430, the ratchet 610, and the pawl spring 2010 can
function as previously described.

[0111] Figure 31 illustrates the free end 710 of the pillar
attachment strap 135 wrapped around the vertical pillar
150 and secured to the corresponding strap attachment
member 2250. Similar to the post attachment member
2910 (shown in Figure 29), the strap attachment member
2250 can comprise a substantially vertical member wall
3116 and a tubular member portion 3118. The tubular
member portion 3118 can be formed at an inner member
edge 3120 of the member wall 3116 and can extend at
least partially along a length of the member wall 3116.
In example aspects, the tubular member portion 3118
can be formed by bending the member wall 3116 at the
inner member edge 3120. The tubular member portion
3118 can mount the strap attachment member 2250 to
the guardrail post 110. More specifically, the tubular
member portion 3118 can be configured to fit over the
second exposed portion 2610b of the second guardrail
rod 2220b to mount the strap attachment member 2250
to the guardrail post 110.

[0112] Furthermore, in example aspects, a hook slot
3124 can be formed through the member wall 3116 of
the strap attachment member 2250. In the present as-
pect, the hook slot 3124 can be formed proximate to an
outer member edge 3122 of the member wall 3116, op-
posite the inner member edge 3120. The pillar attach-
ment strap 135 of the pillar attachment assembly 130
(shown in Figure 30) can extend from the pillar attach-
ment device 132 (shown in Figure 30) and can wrap
around the vertical pillar 150. The free end 710 of the
pillar attachment strap 135 can be releasably secured to
the strap attachment member 2250 to couple to the
guardrail post 110 to the pillar 150. In example aspects,
the free end 710 of the pillar attachment strap 135 can
be coupled to one of the strap connectors 720. The strap
connector 720 can define the plate slot 732, through
which the pillar attachment strap 135 can extend. The
strap connector 720 can further comprise the connector
attachment hook 1805. As shown, the hook slot 3124 of
the strap attachment member 2250 can be configured to
releasably receive the connector attachment hook 1805
therethrough to secure the free end 710 of the pillar at-
tachment strap 135 to the strap attachment member
2250. In other aspects, the free end 710 of the pillar at-
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tachment strap 135 can be coupled to the guardrail post
110 by any suitable fastener or fastening technique.
[0113] Figures 32 illustrates a perspective view of the
fall protection system 100. The fall protection system 100
can comprise atleast one of the guardrail posts 110 (such
as the first guardrail post 110a), which can be secured
to a corresponding one of the vertical pillars 150. The
guardrail post 110 can comprise the first post wall 2206
and the second post wall 2208 joined to the first post wall
2206 at the inner post edge 2210. Each of the first post
wall 2206 and the second post wall 2208 can define a
corresponding one of the tubular post portions 2215. The
first guardrail rod 2220a can be received through the tu-
bular post portion 2215 of the first post wall 2206, and
the second guardrail rod 2220b can be received through
the tubular post portion 2215 of the second post wall
2208. The elongate V-shaped notch 2310 can be defined
between the first post wall 2206 and the second post wall
2208 and can receive the pillar edge 2225 of the corre-
sponding vertical pillar 150. In other aspects, instead of
receiving the pillar edge 2225 within the V-shaped notch
2310, the guardrail post 110 can simply abut a sidewall
surface 3210 of the pillar 150 (such as, for example and
without limitation, a rounded sidewall surface of a cylin-
drical pillar).

[0114] The fall protection system 100 can comprise
one or more of the lateral safety guardrails 125, which in
the present aspect can be formed as the flexible guardrail
straps 125. Each of the guardrail straps 125 can be
mounted to the guardrail post 110 by the corresponding
guardrail attachmentassembly 120. Each of the guardrail
attachment assemblies 120 can comprise the guardrail
mounting bracket 2230, which can comprise the upper
bracket plate 2320 and the lower bracket plate 2322.
Each of the upper bracket plate 2320 and the lower brack-
et plate 2322 can be affixed to (or formed integrally or
monolithically with) the guardrail post 110, as described
above. The free end 126 of each of the guardrail straps
125 can be secured to one of the strap connectors 720,
as shown, and the strap connector 720 can comprise the
connector attachment hook 1805.

[0115] The fall protection system 100 can further com-
prise one or more of the pillar attachment straps 135.
Each of the pillar attachment straps 135 can be mounted
to the first guardrail post 110 by the corresponding pillar
attachment assembly 130 and can be configured to cou-
ple the guardrail post 110 to the vertical pillar 150. The
pillar attachment assembly 130 can comprise the pillar
mounting bracket 2240 and the post attachment member
2910. The tubular member portion 2918 of the post at-
tachment member 2910 can couple the pillar attachment
assembly 130 to the first guardrail rod 2220a. The pillar
attachment strap 135 can extend from the pillar attach-
ment assembly 130 and can wrap fully around the vertical
pillar 150. The free end 710 of the pillar attachment strap
135 can be secured to one of the strap connectors 720,
and the strap connector 720 can comprise the connector
attachment hook 1805. The strap attachment member
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2250 can be coupled to the second guardrail rod 2220b
by the tubular member portion 3118, and the pillar at-
tachment strap 135 can be coupled to the strap attach-
ment member 2250 by releasably engaging the corre-
sponding connector attachment hook 1805 with the hook
slot 3124 of the strap attachment member 2250.

[0116] Figure 33illustrates a pair of the guardrail straps
125 of the first guardrail post 110a (shown in Figure 32)
secured to an adjacent one of the guardrail posts 110,
such as the second guardrail post 110b. As shown, the
free end 126 of each of the guardrail straps 125 of the
first guardrail post 110a can be secured to one of the
strap connectors 720, as shown, and the strap connector
720 can comprise the connector attachment hook 1805.
Each of the connector attachment hooks 1805 can be
hooked onto a corresponding one of the shock absorption
mechanisms 1810. For example, each connector attach-
menthook 1805 can engage the tensioner hook slot 1822
ofthe corresponding shock absorption mechanism 1810.
Each of the shock absorption mechanisms 1810 can
comprise one of the tensioner attachment hooks 1830.
According to example aspects, each of the tensioner at-
tachment hooks 1830 can be configured to hook onto a
corresponding one of the first exposed portions 2610a
(shown in Figure 26) of the first guardrail rod 2220a to
couple the guardrail straps 125 to the second guardrail
post 110b.

[0117] One should note that the different aspects dis-
closed herein can be combined such that the pipe fitting
can include the features of more than one aspect. One
should note that conditional language, such as, among
others, "can," "could," "might," or "may," unless specifi-
cally stated otherwise, or otherwise understood within
the context as used, is generally intended to convey that
certain aspects include, while other aspects do not in-
clude, certain features, elements and/or steps. Thus,
such conditional language is not generally intended to
imply that features, elements and/or steps are in any way
required for one or more particular aspects or that one
or more particular aspects necessarily include logic for
deciding, with or without userinput or prompting, whether
these features, elements and/or steps are included or
are to be performed in any particular aspect.

[0118] It should be emphasized that the above-de-
scribed aspects are merely possible examples of imple-
mentations, merely set forth for a clear understanding of
the principles of the present disclosure. Any process de-
scriptions or blocks in flow diagrams should be under-
stood as representing modules, segments, or portions of
code which include one or more executable instructions
for implementing specific logical functions or steps in the
process, and alternate implementations are included in
which functions may not be included or executed at all,
may be executed out of order from that shown or dis-
cussed, including substantially concurrently or in reverse
order, depending on the functionality involved, as would
be understood by those reasonably skilled in the art of
the present disclosure. Many variations and modifica-
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tions may be made to the above-described aspect(s)
without departing substantially from the spirit and princi-
ples of the present disclosure. Further, the scope of the
present disclosure is intended to cover any and all com-
binations and sub-combinations of all elements, features,
and aspects discussed above. All such modifications and
variations are intended to be included herein within the
scope of the present disclosure, and all possible claims
to individual aspects or combinations of elements or
steps are intended to be supported by the present dis-
closure.

Claims
1. A fall protection system comprising:

a guardrail support frame comprising a guardrail
post, wherein the guardrail post defines an elon-
gate V-shaped notch configured to receive a pil-
lar edge of a pillar;

a lateral safety guardrail extending substantially
horizontally from the guardrail post; and

a pillar attachment assembly mounted to the
guardrail post and comprising a flexible pillar at-
tachment strap, the flexible pillar attachment
strap configured to wrap around the pillar to se-
cure the fall protection system to the pillar.

2. The fall protection system of claim 1, wherein:

the guardrail post comprises an elongate first
post wall disposed at a first post side of the
guardrail post and an elongate second post wall
disposed at a second post side of the guardrail
post;

the elongate first post wall is oriented at an acute
angle relative to the elongate second post wall;
and

the elongate V-shaped notch is defined between
the elongate first post wall and the elongate sec-
ond post wall.

3. The fall protection system of claim 2, wherein:

the guardrail post further comprises a first tubu-
lar post portion formed at a first outer wall edge
of the elongate first post wall;

thefirsttubular post portion comprises a plurality
of first tubular segments;

a first guardrail rod is received through the first
tubular post portion; and

a first exposed portion of the first guardrail rod
is exposed between an adjacent pair of the first
tubular segments.

4. The fall protection system of claim 3, wherein:



43

the pillar attachment assembly further compris-
es a pillar attachment device;

the pillar attachment device comprises a post
attachment member;

the post attachment member comprises a first
tubular member portion; and

the first exposed portion of the first guardrail rod
is received through the first tubular member por-
tion of the post attachment member.

The fall protection system of claim 4, wherein the
pillar attachment device further comprises a pillar
mounting bracket coupled to the post attachment
member, a strap mount is rotatably coupled to the
pillar mounting bracket, and the flexible pillar attach-
ment strap is rolled up around the strap mount.

The fall protection system of claim 5, wherein the
pillar attachment device further comprises a ratchet
coupled to the strap mount and a pawl pivotably cou-
pled to the pillar mounting bracket, the ratchet defin-
ing a plurality of ratchet teeth and ratchet recesses,
and wherein the pawl is biased into engagement with
one of the ratchet recesses by a pawl spring in an
engaged position.

The fall protection system of claim 5 or 6, wherein:

the pillar mounting bracket comprises a first
bracket arm and a second bracket arm oriented
substantially parallel to the first bracket arm;
the first bracket arm defines a first mounting
opening, and the second bracket arm defines a
second mounting opening; and

the strap mount extends between the first brack-
etarm and the second bracket arm and rotation-
ally engages each of the first mounting opening
and the second mounting opening.

8. The fall protection system of any of claims 4 to 7,

wherein:

the guardrail post further comprises a second
tubular post portion formed at a second outer
wall edge of the elongate second post wall;
the second tubular post portion comprises a plu-
rality of second tubular segments;

a second guardrail rod is received through the
second tubular post portion; and

a second exposed portion of the second guard-
rail rod is exposed between an adjacent pair of
the second tubular segments.

9. The fall protection system of claim 8, further com-

prising a strap attachment member, wherein:

the strap attachment member comprises a sec-
ond tubular member portion;
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the second exposed portion of the second
guardrail rod is received through the second tu-
bular member portion of the strap attachment
member;

a strap connector is secured to a free end of the
flexible pillar attachment strap; and

the strap connector engages the strap attach-
ment member to releasably couple the free end
of the flexible pillar attachment strap to the strap
attachment member.

. The fall protection system of claim 9, wherein the
strap connector comprises a connector attachment
hook, the strap attachment member defines a hook
slot formed therethrough, and the connector attach-
ment hook engages the hook slot to releasably cou-
ple the free end of the flexible pillar attachment strap
to the strap attachment member.

. The fall protection system of claim 1, wherein:

the guardrail post is a first guardrail post;

the guardrail support frame further comprises a
second guardrail post;

a guardrail attachment assembly is mounted to
the first guardrail post and comprises a guardrail
mounting bracket;

the guardrail mounting bracket comprises a first
bracket plate coupled to the first guardrail post
and a second bracket plate coupled to the first
guardrail post; and

the lateral safety guardrail is a flexible guardrail
strap coupled to the guardrail attachment as-
sembly and extending laterally between the first
guardrail post and the second guardrail post.

. The fall protection system of claim 11, wherein:

the first guardrail post defines an inner post sur-
face and an outer post surface opposite the inner
post surface, the inner post surface configured
to face the pillar;

each of the first bracket plate and the second
bracket plate extend outward from the outer post
surface; and

each of the first bracket plate and the second
bracket plate are oriented substantially perpen-
dicular to the first guardrail post.

. The fall protection system of claim 12, wherein:

each of the first bracket plate and the second
bracket plate comprise an engagement tab ex-
tending from a proximal plate end thereof;

the first guardrail post defines a plurality of en-
gagement slots formed therethrough; and

each of the engagement tab of the first bracket
plate and the engagement tab of the second
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bracket plate are configured to engage one of
the engagement slots to couple the first bracket
plate and the second bracket plate directly to
the first guardrail post.

14. The fall protection system of claim 13, wherein:

the first guardrail post comprises an elongate
first post wall disposed at a first post side of the
first guardrail post and an elongate second post
wall disposed at a second post side of the first
guardrail post;

the elongate first post wall is oriented at an acute
angle relative to the elongate second post wall;
and

the inner post surface of the first guardrail post
defines the elongate V-shaped notch.

15. The fall protection system of claim 14, wherein the
first guardrail post defines a V-shaped profile, and
wherein the proximal plate end of each of the first
bracket plate and the second bracket plate is V-
shaped to conform to the V-shaped profile of the first
guardrail post.
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