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DESCRIPTION

[0001] This disclosure relates to a part of an inspection chamber, to an inspection chamber,
and to methods of producing these.

[0002] Inspection chambers are frequently placed in ground holding groundwater.
Consequently, they are exposed to groundwater pressure over extensive periods of time. This
exposure may eventually lead to situations wherein the functional properties of an inspection
chamber are negatively affected. In general, there is a desire to increase the longevity of an
inspection chamber.

[0003] There is a need for an inspection chamber and/or an inspection chamber part that
addresses at least one of the abovementioned shortcomings. There is also a need for a
method for producing such an inspection chamber and an inspection chamber part.

[0004] DE 199 61 414 A1 discloses a shaft, which is particularly stable from a static point of
view and can be changed depending on the application, has a honeycomb or grid-shaped
ribbing under the shaft floor with an outer rib running closed in the form of a ring, from which
the locking ring and the cylindrical main part of the shaft extend radially arranged radial ribs
upwards. In order to install the shaft so that it can be driven on, a plastic hollow ring that can
be filled with concrete can be provided. The locking ring can be designed as a separate
component or integrally formed on the shaft.

[0005] Embodiments are defined by the claims below.

GENERAL DESCRIPTION

[0006] An inspection chamber part according to the present invention is defined by claim 1.

[0007] As the reinforcement member provides additional stiffness to the inspection chamber
part, the shape of said circumference of at least a part of the cavity wall, in particular, is
maintained for a longer period of time. This increases the inspection chamber part's longevity.
The circumference may be the circumference of the entire cavity wall or it may be the
circumference of a part thereof, for example, of a dome-shaped part of the cavity wall.

[0008] When the mentioned part of the cavity wall pertains to the entire cavity wall, the
reinforcement member is not a part of the cavity wall. For other embodiments, i.e., when the
mentioned part of the cavity wall pertains to less, i.e., to a "true" part of the cavity wall (e.g., to
a dome-shaped section of the cavity wall), the reinforcement member may, however, also fully
or partially be a part of the cavity wall itself.

[0009] The cavity's configuration to receive groundwater is to be understood as a configuration
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which is provided despite the presence of the reinforcement member. In other words,
groundwater may, hence, circulate between the cavity and outside of the inspection chamber
part. The reinforcement member does not block the groundwater passage in and out of the
cavity. A groundwater pressure inside of the cavity (when the inspection chamber part is placed
in ground holding groundwater) filled with groundwater and outside of the part is therefore
substantially the same. The reinforcement member is therefore preferably not asymmetrically
exposed to groundwater pressure. This increases the longevity thereof. Further, the cavity wall
maintains its role of serving as an important pressure barrier for resisting the groundwater.
This increases the longevity of the inspection chamber part.

[0010] The central dome-shaped section combined with the surrounding sections are
particularly advantageous as the surrounding concave and/or dome-shaped sections may
increase the stiffness of the circumference of the central dome-shaped section. In particular,
this configuration improves upon a fragile connection area between a single dome-shaped
section and a base part side wall which might exist if the cavity wall were constituted of a single
dome-shaped section. Therefore, the durability, especially regarding the resistance against
shape deformations of the central dome-shaped section, may be higher than the analogous
durability of a cavity wall which consists of one dome-shaped section.

[0011] Dependent claims relate to preferred embodiments.

[0012] The inspection chamber part is preferably a footing and/or a base part of an inspection
chamber. WWhen an inspection chamber is put in place for use, it is oriented such that it rests on
the footing and/or base part (i.e., the inspection chamber part). Preferably, the cavity is
oriented during use of the inspection chamber part such that ground water that enters the
cavity is in contact with the cavity wall such that the cavity wall prevents the ground water from
rising any further.

[0013] The reinforcement member is preferably configured to increase stiffness of the cavity
wall. However, the reinforcement may, alternatively or in addition thereto, be configured to
increase the stiffness of any other section of the inspection chamber part such as a sidewall or
a base part directly or indirectly connected to the cavity wall.

[0014] According to some embodiments, the cavity wall and the reinforcement member are
integrally formed. Put differently, the cavity wall and the reinforcement are continuously
connected, i.e., they are made as one piece. The efficiency in producing the inspection
chamber part may thus be increased. In fact, the inspection chamber part may also be
integrally formed with any other part of an inspection chamber. The entire inspection chamber
comprising the part may, but need not, be formed as one piece.

[0015] According to the invention, the part further comprises a side wall, and at least one of
the surrounding concave and/or dome-shaped sections is located between the side wall and
the central dome-shaped section and connects these. This is advantageous as the durability is
improved, especially at the region between the sidewall and the central dome-shaped section.
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Preferably, all of the surrounding concave and/or dome-shaped sections are located between
the side wall and the central dome-shaped section and connect these. Preferably, the central
dome-shaped section is larger than each of the surrounding concave and/or dome-shaped
sections. According to some embodiments, the central dome-shaped section is larger than the
sum of all of the surrounding concave and/or dome-shaped sections.

[0016] The reinforcement member may comprise at least one or may comprise all of the
surrounding concave and/or dome-shaped sections. In other words, the reinforcement
member may be a part of the cavity wall. In this case, the part of the cavity wall referred to with
respect to the additional stiffness for maintaining the shape of a circumference thereof, is not
the entire cavity wall itself but a "true" part thereof. The circumference of the part of the cavity
wall, the shape of which is maintained, may then, e.g., be the circumference of a central dome-
shaped section.

[0017] According to a preferred embodiment, the maximal width (a) of each of the surrounding
concave and/or dome-shaped sections is larger than a maximal thickness (t) of the cavity wall.
The "maximal width" refers to the width of the section's cavity configured to receive a fluid such
as groundwater. This further increases resistance against pressure-induced shape
deformations and, hence, the longevity of the inspection chamber part.

[0018] Preferably, at least one of the dome-shaped sections has the shape of a part of a
sphere. It is especially preferable for the central dome-shaped section to have the shape of a
part of a sphere. Alternatively, the shape may resemble the shape of a part of a sphere. For
example, the shape may comprise polygonal parts which together approximate the shape of a
part of a sphere. According to some embodiments, all of the dome-shaped sections have the
shape of a part of a sphere (or a "similar" shape). The shape of a part of a sphere (or a shape
approximating this shape) especially promotes the longevity the inspection chamber part, e.g.,
as tension resulting from applied pressure is distributed particularly homogeneously.

[0019] The cavity wall is preferably at least partially concave-shaped or hollowed-inward
shaped.

[0020] The reinforcement member may comprise (or consist of) a reinforcement plate which is
connected to another section of the inspection chamber part. For example, the reinforcement
member may comprise the reinforcement plate and additionally comprise a part or parts of the
cavity wall.

[0021] The reinforcement plate may have a substantially flat shape but may also have a
different shape, e.g., the shape of a part of a sphere. The reinforcement member may also
have stiffening members such as stiffening ribs on it.

[0022] The use of a reinforcement plate as an additional reinforcement member is particularly
useful when the inspection chamber part is to be used at deeper groundwater levels, e.g.,
between 3 and 5 meters. WWhen the inspection chamber part is used at a level of 3 meters or
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less, the cavity wall may also provide enough stiffness without an additional reinforcement
plate.

[0023] According to some embodiments, the reinforcement plate is connected to the another
section of the inspection chamber part by a weld. The inspection chamber part may comprise a
side wall, and the reinforcement plate may be connected to the side wall by means of a weld.

[0024] According to some embodiments, the reinforcement plate comprises an opening
configured to let fluid pass through the reinforcement plate. The reinforcement plate preferably
comprises a plurality (i.e., two or more) such openings. This is a possibility of realizing the
cavity's configuration to receive a fluid such as groundwater (despite the reinforcement
member's presence).

[0025] The inspection chamber part is preferably configured to allow fluid flow in and out of the
cavity along one or several of the surrounding concave and/or dome-shaped section(s). This
may be realized, e.g., by matching the positions of the surrounding concave and/or dome-
shaped sections with openings in the reinforcement plate. In particular, only one, two, several
or all of the surrounding concave and/or dome-shaped sections may allow for a fluid
communication. In other words, each of the surrounding concave and/or dome-shaped
sections may be understood to constitute an "open" or a "closed pocket". In addition thereto, or
alternatively, the reinforcement plate may, e.g., not extend as far so as to cover the
surrounding concave and/or dome-shaped sections. In other words, the reinforcement plate
may be connected to the cavity wall at positions between the central dome-shaped part and
the surrounding concave and/or dome-shaped parts. This connection may e.g. be one or
several welds, and the connection may not prevent fluid communication between the "central
cavity” defined between the central dome-shaped part and the reinforcement plate and the one
or several "peripheral cavities" at least partially confined by the surrounding concave and/or
dome-shaped part(s).

[0026] The reinforcement plate and/or the cavity wall may be provided with at least one
stiffening rib. This further increases the stiffness, thus additionally promoting the longevity of
the inspection chamber part.

[0027] The inspection chamber part may further comprise a plate, wherein the cavity wall is
the cavity-facing wall of said plate. Said plate may, e.g., be curved so as to conform take on the
shape of a part of a sphere or a similar shape, i.e., an "approximating” shape, for example,
including polygonal sections jointly approximating a partial sphere-like shape.

[0028] According to some embodiments, a maximum height of the central dome-shaped
section (h) is equal to or larger than 2% of a maximal width (d) of a contour of the central
dome-shaped section (h/d = 0.02), wherein the maximum height is defined as a maximum
shortest distance between a point on the cavity wall and a surface comprising the contour of
the central dome-shaped section.
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[0029] The maximal width of the contour of the central dome-shaped section is typically the
diameter of a circle-shaped surrounding contour. The "maximum height of the cavity" may be
the maximum distance from the surface containing the contouring circumference circle to a
point on the sphere, a part of which constitutes the shape of the cavity wall.

[0030] A maximal angle a between points on the contour may be equal to or smaller than 90°,
the angle a being defined with respect to the center of the sphere, a part of which constitutes
the shape of the cavity wall.

[0031] The cavity wall may comprise a largest dome-shaped section, and the largest closed
contour may be a contour edge of the largest dome-shaped section.

[0032] The height (h) may lie in a range of 0.02 to 0.35 times the maximal width (d) of the
contour (0.02 < h/d <0.35).

[0033] The height (h) may lie in a range of 0.02 to 0.35 times the maximal width (d) of the
contour (0.02 < h/d < 0.35). The value d/h preferably lies in a range between 3 and 12 (3 < d/h
< 12)) when the inspection chamber part (or of the inspection chamber with said part) lies in a
range of 1100 to 1300 cm (preferably, around 1250 cm). The value d/h preferably lies in a
range between 4 and 15 (4 < d/h < 15)) when the inspection chamber part (or of the inspection
chamber with said part) lies in a range of 900 to 1100 cm (preferably, around 1000 cm). The
value d/h preferably lies in a range between 12 and 41 (12 < d/h < 41)) when the inspection
chamber part (or of the inspection chamber with said part) lies in a range of 800 to 900 cm
(preferably, around 850 cm).

[0034] The disclosure relates to inspection chamber parts including any one or any
combination of the formerly discussed features (in so far compatible) which is mountable to
another component of an inspection chamber. It also relates to inspection chamber parts
including any one or any combination of the formerly discussed features (in so far compatible)
which are mounted to another component of an inspection chamber. "Mounted" can in this
context, e.g., be understood as reversibly or fixedly mounted to or as integrally connected with
another part.

[0035] The inspection chamber part may at least partially be made by roto-molding. In fact, the
entire inspection chamber part may be produced by roto-molding. However, the disclosure also
relates to inspection chamber parts made by other methods, for example, involving injection
molding.

[0036] The reinforcement member may comprise polypropylene and/or polyethylene.

[0037] The disclosure further also relates to an inspection chamber comprising an inspection
chamber part according to any one of the formerly discussed embodiments. The inspection
chamber may be integrally formed (as one piece) with the inspection chamber part or it may
comprise additional separate pieces. The inspection chamber may at least partially be made
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by roto-molding. In fact, the entire inspection chamber may be produced by roto-molding.
However, the disclosure also relates to inspection chambers made by other methods, for
example, involving injection molding.

[0038] Further, the disclosure relates to a method for manufacturing an inspection chamber
part or an inspection chamber according to according to any one of the formerly discussed
embodiments.

[0039] Additional advantages and features of the present disclosure, that can be realized on
their own or in combination with one or several features discussed above, insofar as the
features do not contradict each other, will become apparent from the following description of
preferred embodiments.

[0040] The description is given with reference to the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] In the following description accompanying the various figures, like parts are denoted
with like reference signs.

Fig. 1A
is a side view (partial cross-section) of an embodiment of an inspection chamber part;
Fig. 1B
is a side view (partial cross-section) of an embodiment of an inspection chamber part;
Fig. 2A
is a perspective view of an embodiment of an inspection chamber part;
Fig. 2B
is a perspective view of an embodiment of an inspection chamber part;
Fig. 3A
is a perspective view of an embodiment of an inspection chamber;
Fig. 3B
is a top view of an embodiment of an inspection chamber;
Fig. 3C
is a cross-sectional view of an embodiment of an inspection chamber;
Fig. 4A
is a perspective view of an example of an inspection chamber part not representing the
invention;
Fig. 4B
is a perspective view of an example of an inspection chamber part not representing the
invention; and
Fig. 5
depicts an embodiment of an inspection chamber part.
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[0042] Fig. 1 is a side view (partial cross-section) view of an embodiment of an inspection
chamber part 1 for placing in ground holding ground water.

[0043] The part 1 comprises a cavity 2 for receiving ground water. Further, the part 1
comprises a plate, one side of which constitutes a cavity wall 10 which partially confines the
cavity 1. The cavity wall 10 is configured to retain the ground water in the cavity 2.

[0044] Further, the part 1 of Fig. 1A comprises reinforcing members 3 for providing additional
stiffness for maintaining the shape of the cavity 2. In particular, the cavity wall 10 comprises a
central dome-shaped section 11, and the additional stiffness in particular promotes maintaining
the shape of the circular-shaped contour of a "true” part of the cavity, the central domes-
shaped section 11. In the case of this embodiment, the reinforcing members 3 are a part of the
cavity wall 10. In other words, the cavity wall 10 comprises the central dome-shaped section 11
as well as surrounding concave shaped sections forming reinforcement members 3. However,
the disclosure also relates to embodiments wherein the reinforcement member comprises or
consists of a component not part of the cavity wall.

[0045] Fig. 1B is a side view (partial cross-section) of another embodiment of an inspection
chamber part 1. To a large degree, the components of the part 1 are identical to those of the
embodiment of Fig. 1A and are, hence, denoted by the same reference signs. This
embodiment, however, comprises an additional reinforcement member 4 in the form of a plate
welded onto the remaining part of the inspection chamber part 1. In this case, both the
reinforcement members 3, forming a part of the cavity wall 10 (surrounding concave shaped
sections 3), as well as a reinforcement plate 4, are provided as a "reinforcement member".

[0046] Both in the cases of Fig. 1A and 1B, the respective inspection chamber parts 1 also
comprise a side wall 5. All of the surrounding concave shaped sections 3 are located between
the side wall 5 and the central dome-shaped section. Further, the surrounding concave shaped
section 3 (i.e., the reinforcement members 3) connect the side wall 5 and the central dome-
shaped section 11.

[0047] The embodiments of Fig. 1A and 1B comprise the surrounding concave shaped
sections 3 with maximal widths (a) larger than the thickness (t) of the cavity wall 10.

[0048] The cavity wall 10 of the embodiments of Figs. 1A and 1B is concave/hollowed-inward
shaped when seen from below (i.e., as seen from the cavity 2).

[0049] Figs. 2A and 2B are partial perspective views of the embodiments of Figs. 1A and 1B.
As becomes apparent from Fig. 1B, a fluid such as ground water can flow in and out of the
cavity 2 through fluid ports/openings 40. In other words, the ports 40 constitute openings
configured to let fluid pass the reinforcement plate 4. A fluid may thus flow in and out of the
cavity through the "surrounding cavities" associated with the surrounding concave shaped
sections 3 of the cavity wall 10.
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[0050] Fig. 5 shows a number of geometric values describing an embodiment of an inspection
chamber part. In particular, the thickness t of the cavity wall 10 (a thickness of a plate in the
case of this embodiment) is smaller or equal to a maximal width a of the surrounding concave
shaped sections/reinforcing members 3. Further, the cavity wall 10 comprises a central dome-
shaped section 11. The central dome-shaped section 11 has the shape of a part of a sphere.
The radius R of the dome-shaped section is the radius of the circle encircled by the contour of
the central dome-shaped section 10 of said sphere, R=2 p sin a, wherein p is the radius of the
sphere, and a is the maximal angle of half of the region swiped by the section of the sphere
covered by the central dome-shaped section 11. R is larger to or equal to the maximal width a
of the surrounding concave shaped sections.

[0051] Further, the section of the central dome-shaped section 11 swipes a region of the
sphere with a maximal angle 2a < 180°. In addition, a height h of the central dome-shaped
section 11 is = than the thickness t of the cavity wall 10 and < than the radius p of the sphere,
part of which describes the shape of the cavity wall central dome-shaped section 10. The
embodiment of Figs. 1A and 2Ais integrally formed as one piece and is manufactured by roto
molding. However, the disclosure also relates to embodiments which are manufactured
differently, e.g., involving the use of injection molding.

[0052] Except for the reinforcement member 4, also the embodiments of Figs. 1B and 2B are
manufactured integrally, i.e., as one piece, by roto-molding.

[0053] Fig. 3A depicts a cross-sectional view of an inspection chamber 6. This inspection
chamber 6 comprises an inspection chamber part 1. Fig. 3B is a top view of the inspection
chamber 6, and Fig. 3C is a sectional view along the line B-B in Fig. 3B. The inspection
chamber part 1 at the lower end of the inspection chamber 6 can be seen in Fig. 3C. The
inspection chamber part 1 may, for example, be formed as the one of Figs. 1A and 2A or as
the one of Figs. 1B and 2B.

[0054] In the case of the embodiment of Figs. 3A to 3C, the inspection chamber part 1 is an
integral part of the inspection chamber 6, at least in so far as the side walls 5 of the part 1 and
the remainder of the inspection chamber 6 are made as one piece (formed by roto-molding).
However, this disclosure also relates to inspection chamber parts 1 which are made separately
and are removable or fixedly mountable or mounted to another component of an inspection
chamber.

[0055] Figs. 4A and 4B show a cross-sectional view from below and (at least partially) from
above, respectively, of an example of an inspection chamber part 1. This example comprises a
reinforcement member in the form of a reinforcement plate 4 which is welded onto the base
part of the inspection chamber part 1. The reinforcement member 4 is provided with openings
40 for allowing fluid to pass in an outside of the cavity 2. In the case of this embodiment, the
cavity wall is made of a single dome-section which is hollowed inward/concave-shaped (when
seen from below, i.e., from the side of the cavity 2) and has the shape of a part of a sphere
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(see Fig. 4B).

[0056] Many additional variations and modifications are possible and are understood to fall
within the framework of the disclosure.
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Patentkrav

1. Inspektionskammerdel til placering i grundvandsholdig jord, hvilken del
omfatter:
en sideveeg (5);
et hulrum (2) til at modtage grundvand og med en hulrumsform, hvilket
hulrum (2) er delvist begraenset af en hulrumsvaag (10) til at tilbageholde
grundvand i hulrummet (2); og
et forstaerkningselement (3) til at tilvejebringe yderligere stivhed for at
bevare en form af en omkreds af mindst en del af hulrumsvasggen (10);
hvor hulrumsvaeggen omfatter et midterste kuppelformet afsnit (11)
omgivet af en flerhed af omgivende konkave og/eller kuppelformede afsnit;
hvor forsteerkningselementet (3) omfatter de omgivende konkave og/eller
kuppelformede afsnit; og
mindst et af de omgivende konkave og/eller kuppelformede afsnit er
placeret mellem sidevaeggen og det midterste kuppelformede afsnit (11) og
forbinder sidevaeggen (5) og det midterste kuppelformede afsnit (11).

2. Inspektionskammerdel ifglge krav 1, hvor forsteerkningselementet (3) er
konfigureret til at gge stivheden af hulrumsvaeggen.

3. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, hvor
hulrumsveaaggen (10) og forstaerkningselementet (3) er udformet i ét.

4. Inspektionskammerdel ifglge krav 1, hvor det midterste kuppelformede afsnit
(11) er stagrre end hvert af de omgivende konkave og/eller kuppelformede afsnit.

5. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, hvor
den maksimale bredde (a) af hvert af de omgivende kuppelformede afsnit er
stgrre end en maksimal tykkelse (t) af hulrumsvaeggen (10).

6. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, hvor
mindst et af de kuppelformede afsnit har form af en del af en sfaere.
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7. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, hvor
hulrumsvaaggen (10) er mindst delvist konkav og/eller indad hul udformet.

8. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, hvor
forsteerkningselementet (3) omfatter en forstaerkningsplade (4), som er forbundet
til et andet afsnit af delen,

hvor forstaerkningspladen (4) fortrinsvis er forbundet til sidevaeggen (5) ved hjaelp

af en svejsning.

9. Inspektionskammerdel ifglge krav 8, hvor forstaerkningspladen (4) omfatter en
3bning (40) konfigureret til at lade fluid passere forstaerkningspladen (4).

10. Inspektionskammerdel ifglge krav 8 eller 9, yderligere konfigureret til at lade
fluid stramme ind og ud af hulrummet (2) langs mindst et af de omgivende
kuppelformede afsnit.

11. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, som
omfatter en plade, hvor hulrumsvaeggen (10) er vaeggen af hulrummet vendende
mod navnte plade.

12. Inspektionskammerdel ifglge krav 1, hvor en maksimal hgjde af det midterste
kuppelformede afsnit (h) er lig med eller stgrre end 2% af en maksimal bredde
(d) af en kontur af det midterste kuppelformede afsnit (h/d = 0,02), hvor den
maksimale hgjde er defineret som en maksimal korteste afstand mellem et punkt
pa hulrumsvaeggen (10) og en overflade omfattende konturen af det midterste
kuppelformede afsnit (11).

13. Inspektionskammerdel ifglge krav 12, hvor det midterste kuppelformede
afsnit (11) har form af en del af en sfeere, og en maksimal vinkel a mellem
punkter pa konturen er lig med eller mindre end 90°, idet vinklen a er defineret i
forhold til midten af sfaeren.
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14. Inspektionskammerdel ifglge krav 12 eller 13, hvor hgjden (h) er i et omrade
fra 0,02 til 0,35 gange den maksimale bredde (d) af konturen (0,02 < h/d <
0,35).

15. Inspektionskammerdel ifglge et hvilket som helst af de foregdende krav, som
er mindst delvist fremstillet ved rotationsformning, og/eller
hvor forstaerkningselementet (3) omfatter polypropylen og/eller polyethylen.
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