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(54) DECK INSTALLATION STRUCTURE USING CLIP MEMBERS FOR DECK INSTALLATION

(57) According to an aspect of the present invention,
a deck installation structure using clip members may be
provided, the deck installation structure comprising: base
frames spaced apart from each other at predetermined
intervals to be installed parallel to each other in the
horizontal direction; clip members fixed at configured
intervals along the longitudinal direction of the base
frames; and a deck installed in the longitudinal direction
on the base frames to be coupled and supported by the
fixed clips, wherein the clip member comprises: a base
plate screw-coupled to an upper portion of the base
frame; a first elastic plate which is bent and extended
upward from one end of the base plate and provides an
elastic force to spread outward; a second elastic plate
which is bent and extended upward from the other end of
the base plate and provides an elastic force to spread
outward on the opposite side of the first elastic plate; a
detachable guide protrusion bent outward to have a
triangular or hemispherical shape at an end of the first
elastic plate to be coupled to a detachable guide groove
provided on one side of the deck; and a center wing bent
laterally at an end of the second elastic plate to be fitted
into a center groove provided on the other side of the
deck.EP
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Description

[Technical Field]

[0001] The present invention relates to a deck installa-
tion structure, and more particularly, to a deck installation
structure using clip members for deck installation, in
which a detachable guide protrusion and a center wing,
which are detachably coupled to a deck, are formed on
first and second elastic plates in which elastic forces to
spread in both directions of a clip member are applied,
respectively, so that elastic support is provided by the clip
member upon assembly of the deck, thereby preventing
the deck from being separated, and allowing assembly
and disassembly operations to be conveniently per-
formed.

[Background Art]

[0002] Recently, in construction of terraces of subur-
ban houses, pensions, or the like, mountain sidewalks or
walking trails installed along roads within parks, and the
like, composite wood decks having various advantages
have been used for installation and construction.
[0003] As a related art that is relevant thereto, a "deck
fixing clip" of Korean Patent Registration No. 10‑1810954
has been proposed.
[0004] FIG. 1 is a perspective view showing a deck
fixing clip according to the related art, FIG. 2 is a per-
spective view showing a state in which a deck is installed
on a base frame by the deck fixing clip according to the
related art, and FIG. 3 is an enlarged sectional view
showing a main part in a state in which the deck is
installed between deck fixing clips according to the re-
lated art.
[0005] A deck fixing clip 1 according to the related art
may be formed by integrally forming a bottom part 10, a
first vertical part 20, a second vertical part 30, a latching
protrusion 40, and an elastic pressing part 50 by using a
steel plate having a predetermined length and a prede-
termined thickness.
[0006] The bottom part 10 may have a predetermined
width in a left-right direction, may include a screw-cou-
pling hole 12 formed through a surface center portion of
the bottom part 10, and may be seated and fixed onto a
base frame 2 by a screw.
[0007] The first vertical part 20 may be bent in a vertical
direction on one side of the bottom part 10, the second
vertical part 30 may be bent in the vertical direction on an
opposite side of the bottom part 10 so as to correspond to
the first vertical part 20, the latching protrusion 40 may be
bent so as to protrude outward on an upper portion of the
second vertical part 30, and the elastic pressing part 50
may be bent so as to be parallel to the bottom part 10 on
an upper portion of the latching protrusion 40.
[0008] The elastic pressing part 50 may serve to latch
an opposite side of a deck 3 corresponding to the latching
protrusion 40 when the deck 3 is installed so as to be

coupled and separated in a longitudinal direction on the
base frame 2 arranged in a lateral direction.
[0009] In addition, the elastic pressing part 50 may
include an accommodation groove 52 having a hemi-
spherical shape and formed concentrically with the
screw-coupling hole 12 at an end of the elastic pressing
part 50 so that when the deck fixing clip 1 is fixed onto the
base frame 2, after making a known driver to stand up-
right by the accommodation groove 52, the screw may be
coupled through the screw-coupling hole 12.
[0010] As shown in FIG. 2, when the deck 3 is installed
so as to be coupled and separated on the base frame 2,
deck fixing clips 1 configured as described above may be
arranged at a predetermined interval in concave grooves
2A formed in an upper portion of the base frame 2, and
fixedly coupled to the base frame 2 by a medium of a
coupling device, such as a known screw, inserted into the
screw-coupling hole 12 in a horizontal plane 10A that
forms the bottom part 10. Thereafter, the deck 3 may be
coupled between the deck fixing clips 1 so as to be fixed
onto the base frame 2.
[0011] In other words, as shown in FIG. 3, the deck 3
may be installed such that while the elastic pressing part
50 of the deck fixing clip 1 arranged on one side of the
deck 3 is primarily inserted into and latched to a first
latching groove 3A by a worker, the first vertical part 20
may make close contact with a close contact groove 3B.
Thereafter, the latching protrusion 40 of the deck fixing
clip 1 arranged on an opposite side of the deck 3 may be
latched to a second latching groove 3C by the worker so
that the deck 3 may be installed between the deck fixing
clips 1. In this case, the second vertical part 30 may be
elastically deformed toward the first vertical part 20 within
an assembly gap S by an external force applied by the
worker upon the coupling of the deck 3, and restored.
[0012] As shown in FIG. 6, the deck fixing clip 1 may
firmly fix the deck 3 installed to be seated on the base
frame 2 by a pressing structure of the elastic pressing part
50 having a predetermined elasticity and a latching struc-
ture of the latching protrusion 40, so that the deck 3 may
be prevented from being arbitrarily separated upward
between the deck fixing clips 1.
[0013] Meanwhile, in case where the deck 3 is to be
replaced due to breakage or damage, when a tool is
inserted into the assembly gap S formed between decks
3 to lift the opposite side of the deck 3 upward in a reverse
order of the coupling in a state of FIG. 6, the deck fixing
clip 1 arranged on the opposite side of the deck 3 may be
elastically deformed by the external force applied by the
worker upon the separation of the deck 3.
[0014] In other words, the latching protrusion 40 of the
deck fixing clip 1 arranged on the opposite side of the
deck 3 may be elastically deformed toward the first
vertical part 20 so as to be released from the second
latching groove 3C.
[0015] Thereafter, when the deck 3 is completely lifted
upward, the elastic pressing part 50 of the deck fixing clip
1 arranged +on one side of the deck 3 may be separated
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and released from the first latching groove 3A, thereby
easily separating the deck 3 from the deck fixing clip 1.
[0016] The assembly gap S may be formed between
the decks 3. This is to ensure a space in which the deck
fixing clip 1 may be elastically deformed by the assembly
gap S when the deck 3 is coupled to and separated from
the deck fixing clip 1.
[0017] In other words, the deck fixing clip 1 may be
elastically deformed smoothly by the assembly gap S
upon the coupling and the separation of the deck 3 so that
the deck 3 may be easily coupled or smoothly separated
between the deck fixing clips 1.
[0018] According to the related art, since the elastic
pressing part 50 is formed integrally with the latching
protrusion 40 to interwork with the latching protrusion 40
in a lateral direction in which the latching protrusion 40 is
elastically deformed upon installation and separation,
there was a structural problem of limiting the elastic
deformation of the latching protrusion 40.
[0019] In other words, upon the elastic deformation of
the latching protrusion 40, although the elastic pressing
part 50 extending in the lateral direction from an end of the
latching protrusion 40 has to move in the lateral direction
in proportion to a lateral movement amount of the latching
protrusion 40, since an extending end of the elastic
pressing part 50 is inserted into and fixed to the first
latching groove 3A of the deck 3, a lateral or longitudinal
movement amount of the elastic pressing part 50 is
inevitably limited, which limits the elastic deformation
of the latching protrusion 40.
[0020] As described above, according to the related
art, interference fit by a strong external force was un-
avoidable upon an installation operation due to a struc-
ture in which the elastic deformation of the latching
protrusion 40 is limited, and there was a problem that
the deck 3 may be damaged, or the deck 3 may be
deformed by residual stress caused by the interference
fit during this process.
[0021] In addition, according to the related art, since
there is no available clearance capable of accommodat-
ing an error that may occur during a construction process,
there was a difficulty that a screw-coupling position of the
deck fixing clip 1 has to be accurately constructed, and
when the position is not accurate, there was inconveni-
ence that screw-coupling positions of the deck fixing clip
1 have to be corrected and reworked one by one during
an assembly process of the deck 3.
[0022] Meanwhile, according to the related art,
although an available clearance may be ensured by
widening a gap between the deck fixing clips 1 upon
assembly of the deck, in this case, a gap between the
deck 3 and the deck fixing clip 1 may be widened without
allowing the deck 3 and the deck fixing clip 1 to make
close contact with each other, so that there may be a
problem that the deck 3 may be easily separated from the
deck fixing clip 1 during use of the deck 3 or due to
deformation such as natural contraction and expansion
after construction.

[0023] In addition, according to the related art, a posi-
tion of the first latching groove 3A of the deck 3 has to be in
proximity to a top surface of the deck 3 due to a structural
position of the elastic pressing part 50, which inevitably
makes a thickness from the top surface of the deck 3 to
the first latching groove 3A thin so as to reduce durability
of a corresponding region, so that there was a structural
vulnerability problem of easily causing breakage during
use.
[0024] In addition, according to the related art, since a
separate accommodation groove 52 for screw-coupling
the deck fixing clip 1 has to be formed in the elastic
pressing part 50, there was a problem of an increased
manufacturing cost caused by an increase in a mold and
a process of the deck fixing clip 1.

[Disclosure]

[Technical Problem]

[0025] The present invention has been devised to
solve the problems described above, and an object of
the present invention is to form a detachable guide pro-
trusion and a center wing, which are detachably coupled
to a deck, on first and second elastic plates in which
elastic forces to spread in both directions of a clip mem-
ber are applied, respectively, so that elastic support is
provided by the clip member upon assembly of the deck,
thereby preventing the deck from being separated, and
allowing assembly and disassembly operations to be
conveniently performed.
[0026] Another object of the present invention is to
simplify a clip structure by eliminating the need to form
a separate accommodation groove for screw coupling as
in the related art, so that a mold and a manufacturing
process are reduced, thereby reducing a production cost.
[0027] Still another object of the present invention is to
locate a matching position between a clip member and a
deck at a middle point based on a thickness of the deck,
so that a stable structure is provided, thereby preventing
breakage caused by an external force.

[Technical Solution]

[0028] To achieve the objects described above, ac-
cording to one aspect of the present invention, there is
provided a deck installation structure using clip mem-
bers, the deck installation structure including: base
frames installed parallel to each other in a lateral direction
while being spaced apart from each other at a predeter-
mined interval; clip members fixed at a set interval in a
longitudinal direction of the base frame; and a deck
installed in a longitudinal direction on the base frames,
so as to be coupled and supported by the clip members,

wherein the clip member includes: a base plate
screw-coupled to an upper portion of the base frame;
a first elastic plate bent and extending upward from
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one end of the base plate, and configured to provide
an elastic force to spread outward;
a second elastic plate bent and extending upward
from an opposite end of the base plate, and config-
ured to provide an elastic force to spread outward on
an opposite side of the first elastic plate;
a detachable guide protrusion bent outward to have
a triangular or hemispherical shape at an end of the
first elastic plate, and coupled to a detachable guide
groove provided on one side of the deck; and
a center wing bent in a lateral direction at an end of
the second elastic plate, and fitted to a center groove
provided on an opposite side of the deck.

[0029] In this case, the detachable guide protrusion
may be bent outward to have the triangular or hemisphe-
rical shape, and coupled to the detachable guide groove
provided on the one side of the deck.
[0030] In this case, a coupling position of the detach-
able guide protrusion and the detachable guide groove
may be located at a middle point based on a thickness of
the deck.
[0031] In addition, after the center wing of the clip
member and the center groove of the deck are first
coupled to each other, the detachable guide protrusion
on an opposite side may be coupled to the detachable
guide groove of the deck.
[0032] In this case, a coupling position of the center
wing and the center groove may be located at a middle
point based on a thickness of the deck.

[Advantageous Effects]

[0033] According to the present invention as described
above, a detachable guide protrusion and a center wing,
which are detachably coupled to a deck, may be formed
on first and second elastic plates in which elastic forces to
spread in both directions of a clip member are applied,
respectively, so that elastic support can be provided by
the clip member upon assembly of the deck, thereby
preventing the deck from being separated, and allowing
assembly and disassembly operations to be conveni-
ently performed.
[0034] In addition, according to the present invention, a
clip structure can be simplified by eliminating the need to
form a separate accommodation groove for screw cou-
pling as in the related art, so that a mold and a manu-
facturing process can be reduced, thereby reducing a
production cost.
[0035] In addition, according to the present invention, a
matching position between a clip member and a deck
may be located at a middle point based on a thickness of
the deck, so that a stable structure can be provided,
thereby preventing breakage caused by an external
force.

[Description of Drawings]

[0036]

FIG. 1 is a perspective view showing a deck fixing clip
according to the related art.
FIG. 2 is a perspective view showing a state in which
a deck is installed on a base frame by the deck fixing
clip according to the related art.
FIG. 3 is an enlarged sectional view showing a main
part in a state in which the deck is installed between
deck fixing clips according to the related art.
FIG. 4 is a perspective view showing a clip member
for deck installation according to the present inven-
tion.
FIG. 5 is a perspective view showing a state in which
a deck is installed on a base frame by the clip
member for deck installation according to the pre-
sent invention.
FIGS. ’’ to 6c are enlarged sectional views showing
main parts in states in which the deck is installed
between clip members for deck installation accord-
ing to the present invention.
FIG. 7 is an enlarged sectional view showing an
installation example of the clip member for deck
installation according to the present invention.
FIG. 8 is a perspective view showing a clip member
for deck installation according to another embodi-
ment of the present invention.
FIG. 9 is a front view showing a clip member for deck
installation according to still another embodiment of
the present invention.
FIG. 10 is a front view showing a clip member for
deck installation according to yet another embodi-
ment of the present invention.
FIG. 11 is a view illustrating a deck construction
example using the clip member for deck installation
disclosed in FIG. 10.

[Best Mode]

[0037] With respect to embodiments according to the
concept of the present invention disclosed in the present
disclosure, specific structural or functional descriptions
have been illustrated for the purpose of describing the
embodiments according to the concept of the present
invention only, so that the embodiments according to the
concept of the present invention may be implemented in
various forms, and are not restricted to the embodiments
described in the present disclosure.
[0038] Since various modifications can be made to the
embodiments according to the concept of the present
invention, and the embodiments according to the concept
of the present invention may have various forms, the
embodiments will be illustrated in the drawings and de-
scribed in detail in the present disclosure. This, however,
is by no means to restrict the embodiments according to
the concept of the present invention to specific disclosed
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forms, and the embodiments according to the concept of
the present invention encompass modifications, equiva-
lents, or substitutes included in the idea and technical
scope of the present invention.
[0039] Hereinafter, the embodiments will be described
in detail with reference to the accompanying drawings.
However, the scope of the patent application is not limited
or restricted by the embodiments. The same reference
numerals presented in each of the drawings represent
the same members.
[0040] FIG. 4 is a perspective view showing a clip
member for deck installation according to the present
invention, FIG. 5 is a perspective view showing a state in
which a deck is installed on a base frame by the clip
member for deck installation according to the present
invention, FIGS. 6a to 6c are enlarged sectional views
showing main parts in states in which the deck is installed
between clip members for deck installation according to
the present invention, and FIG. 7 is an enlarged sectional
view showing an installation example of the clip member
for deck installation according to the present invention.
[0041] As shown in the drawings, a deck construction
structure according to the present invention may largely
include a base frame 200, a clip member 100, and a deck
300.
[0042] The base frame 200 may be a component con-
figured to provide a base for constructing the deck 300, a
metal angular pipe and the like may be used as the base
frame 200, and base frames 200 may be installed parallel
to each other in a lateral direction while being spaced
apart from each other at a predetermined interval.
[0043] In other words, the base frame 200 may be
installed in advance on a floor where the deck 300 is to
be installed so as to provide a base such as a horizontal or
vertical base. The base frame 200 may have a prede-
termined length, and the base frames 200 may be in-
stalled parallel to each other in the lateral direction while
being spaced apart from each other at the predetermined
interval on the floor where the deck 300 is to be installed,
such as terraces of suburban houses, pensions, or the
like, and mountain sidewalks or walking trails installed
along roads within parks.
[0044] The base frame 200 may be formed of one
material selected from a synthetic resin, wood, and a
metal pipe so as to ensure predetermined rigidity for
supporting the deck 300.
[0045] Hereinafter, the clip member 100 will be de-
scribed with reference to FIGS. 4 to 6.
[0046] According to the present invention, a plurality of
clip members 100 may be fixedly installed at a set interval
in a longitudinal direction of the base frame 200.
[0047] The clip member 100 may include a base plate
110 coupled to an upper portion of the base frame 200 by
using a screw-type fastening member.
[0048] The base plate 110 may be a thin metal plate in
the form of a flat plate, and may have a structure facing
the base frame 200. In this case, a screw through-hole
112 to which the base frame 200 is screw-coupled may be

formed at a center of the base plate 110.
[0049] In addition, a first elastic plate 120 bent and
extending upward from one end of the base plate110 may
be formed.
[0050] The first elastic plate 120 may be a thin metal
plate in the form of a flat plate, which is connected
integrally with the base plate 110, and may be manufac-
tured by using a type of plate spring.
[0051] The first elastic plate 120 may be designed to
press and fix a side surface of the deck 300 by applying an
elastic force to spread outward upon installation of the
deck 300.
[0052] In addition, a second elastic plate 130 bent and
extending upward from an opposite end of the base plate
110 may be formed.
[0053] The second elastic plate 130 may be designed
to press and fix a side surface of the deck 300 by applying
an elastic force to spread outward on an opposite side of
the first elastic plate 120.
[0054] In this case, a detachable guide protrusion 140
bent outward to have a triangular or hemispherical shape
at an end of the first elastic plate 120, and coupled to a
detachable guide groove 310 provided on one side of the
deck 300 may be formed.
[0055] In this case, the detachable guide protrusion
140 may have an exterior having a triangular shape.
[0056] In addition, the detachable guide protrusion 140
may also have a hemispherical shape as shown in FIG. 8.
[0057] Facing triangular or hemispherical inclined sur-
faces of the detachable guide protrusion 140 and the
detachable guide groove 310 provided on the one side of
the deck 300 may slide with respect to each other while
being spaced apart from each other.
[0058] This may allow detachable coupling between
the clip member 100 and the deck 300 to be easily
achieved with a relatively less force upon installation
and dismantling operations of the deck 300, which may
reduce efforts of a worker.
[0059] In this case, a matching position of the detach-
able guide protrusion 140 may be located at a middle
point based on a thickness of the deck 300.
[0060] In other words, a position of the detachable
guide groove 310 that matches the detachable guide
protrusion 140 may also be located at a middle portion
of the deck 300.
[0061] This may prevent a structure of the deck 300
from being vulnerable by an operation of processing the
detachable guide groove 310 on the side surface of the
deck 300.
[0062] In addition, a center wing 150 bent in a lateral
direction at an end of the second elastic plate 130 may be
formed. The center wing 150 may be fitted in the lateral
direction to a center groove 320 provided on an opposite
side of the deck 300, thereby preventing the deck 300
from being lifted.
[0063] In this case, after the center wing 150 of the clip
member 100 and the center groove 320 of the deck 300
are first coupled to each other, the detachable guide

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 575 091 A1 10

protrusion 140 on an opposite side may be coupled to the
detachable guide groove 310 of the deck 300.
[0064] In this case, a coupling position of the center
wing 150 and the center groove 320 may be located at a
middle point based on a thickness of the deck 300.
[0065] This may become the same coupling position as
a coupling position of the detachable guide protrusion
140 and the detachable guide groove 310.
[0066] In addition, a width of the center groove 320 may
be wider than a thickness of the center wing 150. This is to
ensure the center groove 320 to enter in a diagonal
direction rather than the lateral direction so as to be
coupled when the center groove 320 of the deck 300
enters the center wing 150 of the clip member 100 as
shown in FIGS. 6a to 6c.
[0067] In this case, an entry guide 151 having an in-
clined shape may be formed by bending an end of the
center wing 150 upward, so that the center groove 320 of
the deck 300 may be induced to enter easily.
[0068] In this case, as shown in FIG. 6b, during a
process of coupling the center groove 320 formed on
the one side of the deck 300 to the center wing 150
formed on the second elastic plate 130 of the clip member
100, each of the second elastic plate 130 and the center
wing 150 may be elastically deformed in a direction in
which a coupling force of the deck 300 is applied.
[0069] Thereafter, when the center wing 150 is seated
in the center groove 320, the opposite side of the deck
300 may be pressed so that the detachable guide groove
310 and the detachable guide protrusion 140 of the clip
member 100 may be coupled to each other.
[0070] In this case, the detachable guide protrusion
140 and the first elastic plate 120 may be elastically
deformed in a direction in which a pressing force is
applied by a force that presses the deck 300.
[0071] When the detachable guide groove 310 is
seated on the detachable guide protrusion 140, elastic
forces to spread outward may be applied in the first
elastic plate 120 and the second elastic plate 130 of
the clip member 100 so as to compress a first plate
pressing surface and a second plate pressing surface
formed on the side surfaces of the deck 300, respectively,
thereby allowing a fixing force to be applied.
[0072] FIG. 9 is a front view showing a clip member for
deck installation according to still another embodiment of
the present invention. Referring to FIG. 9, a heat treat-
ment process may be performed on points C in which the
first elastic plate 120 and the second elastic plate 130 on
both sides of the base plate 110 are bent, points C in
which the first elastic plate 120 and the detachable guide
protrusion 140 are bent, and points C where the second
elastic plate 130 and the center wing 150 are bent, so that
elastic strength and durability may be improved.
[0073] FIG. 10 is a front view showing a clip member for
deck installation according to yet another embodiment of
the present invention, and FIG. 11 is a view illustrating a
deck construction example using the clip member for
deck installation disclosed in FIG. 10. Referring to FIGS.

10 and 11, a bending region of the detachable guide
protrusion 140 and the first elastic plate 120 may be
formed as a horizontal or acute straight surface, thereby
forming a latching sill 141.
[0074] As shown in FIG. 11, a configuration of the
latching sill 141 shown in FIG. 10 may induce coupling
with a small force upon matching of the deck 300,
whereas a separation prevention force may be provided
according to a reverse scale structure (or a hook shape)
when the deck 300 is lifted in a vertical direction so as to
be separated from the clip member 100.
[0075] In order to disassemble the deck 300 from a
separation prevention structure described above, as
shown in FIG. 11, a disassembly tool 400 may be fitted
to a gap between the detachable guide protrusion 140
and the deck 300, and twisted in a lever manner to forcibly
release the detachable guide protrusion 140. In this case,
an entry guide 142 configured to induce the disassembly
tool 400 to be easily fitted may be formed by bending an
end of the detachable guide protrusion 140.
[0076] In addition, a latching groove 313 correspond-
ing to a structure of the latching sill 141 may be formed in
the deck 300.
[0077] As described above, the present invention is not
restricted to a specific exemplary embodiment described
above, various changes can be made by those of ordin-
ary skill in the art to which the present invention pertains
without departing from the gist of the present invention as
claimed in the claims, and such modifications are within
the scope of the described claims.

Claims

1. A deck installation structure using clip members, the
deck installation structure comprising:

base frames installed parallel to each other in a
lateral direction while being spaced apart from
each other at a predetermined interval;
clip members fixed at a set interval in a long-
itudinal direction of the base frame; and
a deck installed in a longitudinal direction on the
base frames, so as to be coupled and supported
by the clip members,
wherein the clip member includes:

a base plate screw-coupled to an upper
portion of the base frame;
a first elastic plate bent and extending up-
ward from one end of the base plate, and
configured to provide an elastic force to
spread outward;
a second elastic plate bent and extending
upward from an opposite end of the base
plate, and configured to provide an elastic
force to spread outward on an opposite side
of the first elastic plate;
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a detachable guide protrusion bent outward
to have a triangular or hemispherical shape
at an end of the first elastic plate, and
coupled to a detachable guide groove pro-
vided on one side of the deck; and
a center wing bent in a lateral direction at an
end of the second elastic plate, and fitted to
a center groove provided on an opposite
side of the deck.

2. The deck installation structure of claim 1, wherein the
detachable guide protrusion is bent outward to have
the triangular or hemispherical shape, and coupled
to the detachable guide groove provided on the one
side of the deck.

3. The deck installation structure of claim 2, wherein a
coupling position of the detachable guide protrusion
and the detachable guide groove is located at a
middle point based on a thickness of the deck.

4. The deck installation structure of claim 1, wherein,
after the center wing of the clip member and the
center groove of the deck are first coupled to each
other, the detachable guide protrusion on an oppo-
site side is coupled to the detachable guide groove of
the deck.

5. The deck installation structure of claim 4, wherein a
coupling position of the center wing and the center
groove is located at a middle point based on a
thickness of the deck.
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