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(57) Abrége/Abstract:

A form assembly (12) for casting a lining wall in an existing manhole (10) includes a cylindrical lower form assembly (28), a
circular horizontal form assembly (32), arid a cylindrical upper form assembly (30). All three assemblies (28, 32, 30) are formed
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of smaller segments (34, 62, 7/8) which are assembled together within the manhole (10) and which can be disassembled after

the manhole (10) has been repaired.
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30) are formed of smaller segments (34, 62, 78) which are as-
sembled together within the manhole (10) and which can be
disassembled after the manhole (10) has been repaired.
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METHIOD AND MEANS FOR REPAIRING EXISTING MANHOLE
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BACKGROUND OF THE INVENTION

This application is a continuation-in-part of
Application Serial No. 441,880, filed November 27,
1889, (now United States Patent 5,032,197, dated July
16, 1991) which itself is a continuation-in-part of

Application Serxial No. 240,073, filed Septembexr 2,

1988, now abandoned.
The present invention relates to a method and

apparatus for casting concrete liners in existing
deteriorated manholes so that they will have many

years of useful, substantially maintenance-free life.

- Precast concrete manhole walls have been known
for many years. Examples of such construction
methods are shown in United States Patent 3,729,165

granted April 24, 19733to Carroll O. Trimble. This

- particular prior art device shows forms which are
used for constructing a new manhole as opposed to
repairing an existing manhole. However, there are
several problems encountered in regairing existing
manholes that are not encountered in preparing a
completely new manhole form. '

Existing manholes often are irregular in shape,
and require special forms which can be shaped to
conform to the interior irregularities of the
existing manhole. One problem encountered with
existing manholes is the ability to construct a form

~which will fit a.manholq,having a lower portion of a
fixrst lafge diameﬁerfand haﬁihg an upper poftion of a
substantially reduced diameter.

Therefore, a primary object of the present
invention is the provision of an improved method and
means for repairing existing manholes, wherein a form
can be provided which conforms to a manhole having a

large diameter lower portion and a reduced diameter

upper portion.
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A further object of the present invention is the
provision of an improved method and means for
repairing existing manholes, wherein the forms are
capable of being disassembled for insertion into the
manhole and reconstructed while within the manhole.

A further object of the present invention is the
provision of an improved method and méans for
repairing existing manholes, wherein the form can be
used during the casting process and can be
disassembled and removed from the manhole after the
casting process is complete.

A further object of the present invention is the
provision of a method and means for repairing
existing manholes, wherein an acid resistant plastic
liner can be placed and adhered to the interior
surface of the completed manhole.

A further object of the present invention is the
provision of an improved method and means for
répairing exlisting manholes which is efficient in
operation, economical to use, and‘gturdy 1n

construction.

SUMMARY OF THE INVENTION

The present invention utilizes a lower form
assembly which is adapted to be placed within the
enlarged diameter portion of the manhole. An upper
form assembly is utilized for placing within the
upper and'reducéd“dihméfef'portion of the manhole.
Between the upper and lower form assemblies is a
circular horizontal form assembly which interxconnects
the upper and lower form assemblies., The horizontal
form assembly includes an outer diameter which is
larger than the upper reduced diameter portion of the

manhole and which is smaller than the lower enlarged

diameter portion of the manhole. The horizontal
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frame assembly also includes an innexr diameter which
is less than the diameter of the reduced diameter
portion of the manhole. The upper form assembly 1is
registered over the inner diameter of the horizontal
form assembly and is attached thereto. The resulting

configuration creates an annular space between the
form assembly and the interior walls of the manhole
so that the space can be filled with concrete to form
a new interior wall for the manhole.

The lower form assembly, the horizontal form

] assembly, and the upper form assembly are each

comprised of small form segments which are joined
together to form the entire assembly. Thus, 1t 1is
possible to assemble the forms within the manhole,
assembling each segmeni one to another until the
entire form assembly is complete. The horizontal
form assembly includes a plurality of pie-shaped
segments which can be disassembled for insertion into

+he manhole and which can be reassemnbled to create

the horizontal form assembly. N

If desired, a plastic liner can be placed around

the outside sf the lower form assembly, the upper
form assembly, and the horizontal form assembly

before pouring the concrete.

After the concrete is poured into the space
between the form assembly and the walls of the
manhole, it 1is permltted to harden. The plastic
‘sheet materlal on the outside of the form assembly
includes ribs which protrude into the concrete and
which after hardening of the concrete cause the
plastic liner to be strongly bonded to the concrete.

After the concrete has hardened, the lowerxr form
assembly is disassembled and removed from the
manhole. This permits the removal of the horizontal

form assembly which is disassembled and removed from
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the manhole. Finally, the upper form assembly is

disassembled and removed, thereby leaving the new
interior walls of the manhole in place with the
plastic liner bonded therxeto. Any seams which exist
between the various pértions of plastic sheet

material are sealed by heat sealing or other
conventional means. The result is a new manhole wall

which is covered with an acid resistant plastic and

which will last for many years.

- BRIEF DESCRIPTION OF THE DRAWINGS

— ——, m— e e el e e s w——— aamm e e

Figure 1 is a sectional view of an existing

manhole having the forms of the present invention

placed therein.
Figure 2 is a perspective view of the horizontal

form assembly of the present invention showing the

upper surface thereof.
Figure 3 is a perspective view of the horizontal

form assembly showing the undersurface thereof.
Figure 4 is an enlarged detailed perspective
showing portions of the form assembly cut away.
Figure 5 1s a reduced sized sectional view taken
along line 5-5 of Figure 1 showing the key forms
which are used in the present invention.

Figure 6 is a partial elevational view taken

along line 5-5 of Figure 4,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to the drawings, the numeral 10
generally refers to a manhole which is in need of
- repair. The numeral 12 refers to the form system. of
the present invention.
Manhole 10 includes a lover cylindrical wall 14,
an upper cylindrical wall 16, and an annular

horizontal wall 18 which is between the two upper and
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lower cylindrical walls 14, 16. The upper
cylindrical wall 16 has a substantially reduced

diametexr from the lower wall 14. At the bottom of
the manhole is a floor 20 which has troughs 21, 23

extending diametrically across the manhole.
Extending inwardly through the walls of the manhole

in alignment with the troughs 21, 23 are a plurality

of sewer pipes 22. An upper concrete surface 24

surrounds the manhole and forms a circular manhole

opening 26. The manhole walls 14, 16, and 18 in many

manholes often become pocked, cracked, or worn to the
point where they are no longer .useful. It 1is
therefore desirable to provide a new liner for these

walls in order to repair the manhole.
The form system 12 is utilized to repair the

manhole. It is shown in Figure 1 to be in a fully
assembled state. However, it is comprised of a
plurality of form segments which are combined to form
a lower form assembly 28, an upper form assembly 30,
and a horizontal form assembly 32.4 Lower form
assembly 28 is comprised of a plurality of arcuate
lower form segments 34 which are combined to form a
first ring 36, a second ring 38, and a third ring 40
which are stacked upon one another. Each form
segment 34 includes flanges around its perimeter
including upper flanges 42, lower flanges 44, and
side flanges 46. These flanges are bolted together

by bolts 48.
Referring to Figure 5, the form segments 34 are

joined together in combination with a key paﬁel 50
which is comprised of a key part 52 and a key part
54. Key part 52 includes a first flange 56 and a
diverging flange 58. Key part 54 also includes a
first flange 59 and a converging flange 61 which is

bolted to diverging flange 58 of key part 52. The
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flanges 58, 661 of key panel 50 permit the easy

removal of the panels after the concrete has been
poured in place and hardened. They can be removed Dby
removing bolts 48 and slipping the panel parts 52, 54

out of place. This permits the remainder of the form

assembly to be disassembled.
Prior to assembling the lower form assembly 28,

a plurality of sewer pipe 1inserts 65 are slipped
within the ends of sewer pipes 22. Insert 65 are
shaped to fit around this outer cylindrical surface

- of the first ring 36 of lower form assembly 28.
After inserting the insert 65, the lower ring 36 1s
assembled. As can be seen in Figure 1, the inserts
65 protrude downwardly below the lower most edge of
first ring 36 so as to ‘permit fluid to flow through
the troughs 21, 23 durihg the time that the form is
being built and during the time that the manhole 1s
being repaired. Rings 38, 40 are then assembled as
shown in Figure 1. Horizontal form assembly 32 1s
comprised of a plurality of wedge-dhaped or ple-
shaped webs 62 which are joined together by bolts to
create a circular horizontal form having an outer
circular edge 64 and an inner circular edge 66.
Extending around outer circular edge 64 1is an outer
annular rim 68 which is placed on the undersurface of
the web segment 62 and which provides reinforcement
thereto. Similarly, an inner annular rim 70 extends
around the inner c¢ircular edge 66. Further.
reinforcement is provided on the undersurface of
horizontal form assembly 32 by means of a plﬁrality
of gusset flanges 72 and reinforcing ribs 74. Gusset
flanges 72 are provided with holes for receiving
bolts to join webs 62 together 1into the complete
horizontal form assembly 32. A plurality of holes 76

are provided around the 1lnner circular edge 66 of

form assembly 32.
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with the exception that the angle of curvature 1s
smaller so that the resulting upper form assembly 30
has a smaller diameter than the lower form assembly
28. Each upper form segment 78 includes upper flange

80, a lower flange 82, and opposite side flanges 84.

bolts 86. Key panels (not shown) similar to key

panels 50 are used to permit removal of the upper
form segments 78 after repair of the manhole.

After lower form assembly 28 is constructed, the
horizontal panel segments 60 are brought into the
manhole and are assembled to create the horizontal

form assembly 32. Horizontal form assembly 32 1s

then placed upon the upper edges of lower form
assembly 28 in covering relation over the upper end

of form assembly 28. The angled gusset flanges 72

help center the horizontal form agﬁembly over the

lower form assembly 28.
Further reinforcement 1is provided to the

horizontal form assembly by means of a plurality of
struts 88, each of which 1s bolted at its upper end
to gusset 72 adjacent the inner circular edge 66 of

the horizontal form assembly. The lower end of each

The upper form assembly 94 is assembled 1n
registered alignment over t+he inner circular edge 66

of horizontal form assembly 32 and is bolted in place

by means of bolts 86 as illustrated in Figure 4.
1f desired, during the construction of the lower
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This plastic sheeting material 1s formed into plastic
rings 91, 93, 95 which are placed over first, second,
and third rings 36, 38, 40 respectively. They fit
tightly around the outer surface of lower form
assembly 28.

A horizontal plastic sheeting member 92 may be
placed over the upper surface of horizontal form
assembly 32, and an upper plastic sheeting member 94
may be placed in surrounding relationship around the
upper form assembl? 30. All of the sheeting material

- includes a plurality of ribs 96 which protrude

outwardly from the outer surface of the form system

12.
when fully assembled, the form system 12 leaves

a1 lower annular space 98 between lower form assembly
28 and lower cylindrical wall 14, a horizontal space
100 between horizontal form assembly 32 and annular
horizontal wall 18, and an upper annular space 102
between the upper form assembly 30 and the upper
cylindrical wall 16 of the manhole"10. A reinforcing
wire 104 can be placed in the horizontal space 100 so
as to provide strengthening of the concrete once it
is poured in this space.

After the form assembly has been completed,
concrete is poured into the lower horizontal space
98, horizontal space 100, and upper annular space 102
to create the newly formed wall for the manhole. The
‘concrete surrounds and ambeds the ribs 96 of the
plastic sheet material and causes the plastic
material to be bonded to the concrete. After the
concrete has hardened, the form syétem 12 can be
'remOved'from the manhole. First, the lower ring 36
is disassembled and removed. Then the inserts 65 can

be removed from the sewer pipes 22.
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Disassembling continues progressing from the
bottom .0f the manhole to the top. Once the third
ring 40 is disassembled, it is possible to remove the
struts 88 and disassemble the horizontal form
assembly 32. Finally, the upper form assembly 30 1s
disassembled, and the repair of the manhole 1is
complete. Any seams between the various plastic
sheets can be sealed by heat sealing so that the
plastic sheet provides a corrosion resistant surface
for the wall of the reconditioned manhole. Thus, it

- can be seen that the device accomplishes at Jeast all

of its stated objectives.
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I claim:
1.

A casting form assembly for casting a lining
wall in an existing manhole comprising an upstanding
lower cylindrical sidewall having a first diameter
and upper and lower ends, an upstanding upper
cylindrical sidewall having upper and lower ends and
having a second diameter smaller than said first
diameter, and a substantially horizontal annular wall
joining said upper end of said lower cylindrical wall
to said lower end of said upper cylindrical wall,
said form assembly comprising:

a lower form assembly comprising a plurality of ring
forms stacked vertically upon one another in
radially inwardly spaced relation to said lower
cylindrical sidewall of said existing manhole,
each of said ring forms comprising a plurality
of ring segments joined to one another, said
lower form assembly having an outer cylindrical
surface and an upper circular edge spaced below
said horizontal annular wall of said manhole;

an annular horizontal form assembly supported by said
upper circular edge of said lowver form assembly
and having an upwardly presented horizontal
surface in downward spaced relation from said
horizontal annular wall of said manhole;

said horizontal form assembly having an outer
circular edge spaced radially outwardly from
said upper sidewall of said manhole and having
an inner circular edge spaced radially inwardly
from said upper sidewall of said manholej

an upper form assembly having an outer cylindrical
surface spaced radially inwardly from said

cylindrical upper sidewall of said manhole, said

upper form assembly having a circular bottom
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edge registered with said inner circular edge of
said horizontal form assembly and having an
upper edge;
first securing means for securing said bottom edge
of said upper form assembly to said inner
circular edge of said horizontal form assembly;
said horizontal form assembly comprising a plurality
of horizontal form segments; and
second securing means for detachably securing said
horizontal form segments together.
- .

A casting form assembly according to claim 1
wherein said second securing means are located below
said horizontal form assembly so as to be accessible
from below said horizontal form assembly for
detaching said horizontal form segments from one
another.

3.

A casting form assembly according to claim 2
wherein said horizontal form segments each comprises
side flanges, said second securing means engaging

said side flanges to secure side horizontal form

segments together.
4' |
A casting form assembly according to claim 1
comprising strut means having a first end operatively
connected to said horizontal form assembly adjacent
said inner circular edge thereof and having a second
end connected to said lower form assembly at a point
spaced below said horizontal form assembly.
5. '
A casting form assembly according to claim 1
comprising a plastic sheet material covering said

outer cylindrical surface of said lower form

assembly, said upwardly presented surface of said
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horizontal form assembly, and said outer cylindrical
surface of said upper form assembly.
6 .
A casting form assembly according to claim 5
wherein said plastic sheet material includes an outer
surface facing away from said lower form assembly,

said horizontal form assembly, and said upper form
assembly, said outer surface having a plurality of

projecting surfaces thereon.
7.

A method for casting a lining wall in an

existing manhole, said manhole comprising an
upstanding lower cylindrical sidewall having a first
diameter and upper and lower ends, an upstanding

upper cylindrical sidewall having upper and lower

ends and having a second diameter smaller than said
first diameter, and a substantially horizontal
annular wall joining said upper end of said lower
cylindrical wall to said lower end of said upper
cylindrical wall, said method comprising:
assembling a plurality of lower form segments

together within said manhole into a lower form
assembly within said manhole, said lower form
assembly comprising an upper circular edge
spaced below said horizontal annular wall of
said manhole and an outer cylindrical surtface

spaced radially inwardly from said lower

cylindrical sidewall of said manhole to form a
lower annular space therebetween;
assembling a plurality of horizontal form segments

within said manhole into a horizontal form

assembly supported by said upper circular edge
of said lower form assembly in downward spaced

~elation to said horizontal annular wall of said

manhole so as to form a horizontal space
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therebetween, said horizontal form assembly
having an outer circular edge spaced radially
outwardly from said upper sidewall of said
manhole and having an inner circular edge spaced
radially inwardly from said upper sidewall of
said manhole;

assembling a plurality of upper form segments within
said manhole into an upper form assembly having
an outer cylindrical surface spaced radially
inwardly from said cylindrical upper sidewall of
said manhole so as to form an upper annular
space therebetween and having a circular bottom
edge registered with end engaging said inner
circular edge of said horizontal form assembly,
said upper annular space, said horizontal space,
and said lower annular space being 1in
communication with one another;

pouring concrete into said upper annular space, said
horizontal space, and said lower annual space;

permitting said concrete tO harden;

disassembling said lower form assembly, said
horizontal form assembly, and said upper form
assembly;

removing said lower form segments, said horizontal

form segments, and said upper form segments from
said manhole.

8.
A method according to claim 7 comprising before

pouring said concrete the step of placing a plastic

<heet material in covering relation around said lower
form assembly, above said horizontal form assembly

and around said upper form assembly, said plastic

sheet material being spaced from said lower sidewall,
said annular horizontal wall, and said upper sidewall

of said manhole, whereby said plastic sheet material
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forms a plastic liner to the inside surface of said

concrete after said concrete is poured and hardened.
. 7.

A method for casting a generally cylindrical
lining wall in an existing manhole having an existing
manhole wall of generally cylindrical configuration,
said existing wall having a bottom and an annular top
edge, said method comprising:
assembling a plurality of arcuate form panels into a

form assembly within said existing manhole, said

form assembly having a generally tubular
configuration having a radially outwardly
presented arcuate surface located in lnward
radial spaced relation from said existing
manhole wall so as to provide an annular space
therebetween;

placing a plurality of sheet members of plastic
material around said form assembly to cover said
outwardly presented arcuate surface thereof
while said form assembly is within said manhole,
said sheet members having a plurality of
protrusions extending radially outwardly
therefrom into said annular space;

filling said annular space with concrete so that said
protrusions are embedded within said concrete;

permitting said concrete to cure whereby said
concrete forms a hard lining wall within said

manhole, said lining wall having an inner
circumferential surface:;

disassembling said panels of said form assembly and
removing said panels from said manhole whereby
said plurality of sheet members combine to cover
and provide a protective layer of plastic over
said inner circumferential surface of said liner

wall.
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10.

A method for casting a generally cylindrical
lining wall in an existing sewer manhole having an
existing manhole wall of generally cylindrical
configuration, said existing wall having a bottom and
an annular top edge, said method comprising:
setting a first group of arcuate form panels within

said existing manhole, said first group of

panels being formed into a cylindrically shaped
form segment spaced radially inwardly from said
existing wall of said existing manhole so as to
form a first annular space therebetween;
surrounding said cylindrically shaped form segment
with at least a first sheet member of plastic

material, said first sheet member having a

plurality of protrusions on its outer radially

facing surface extending radially outwardly into

said annular space;
assembling additional groups of arcuate form paneils

above and coaxially with said first group of
form panels so as to create a continuous tube
shaped form assembly within said existing
manhole, each of said groups of form panels
forming additional annular spaces above and in
communication with said first annular space,
surrounding each of said additional groups with
additional sheet members of plastic sheet
material having protrusions extending radially

outwardly into said annular space;

filling said annular spaces between said groups of
form panels and said existing manhole wall with
concrete with said protrusions of said plastic
sheet members being embedded within said

concrete;
permitting said concrete to cure;
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disassembling and removing said form panels from said
existing manhole whereby said cured concrete and
said sheet members of plastic material form a
substantially continuous inner wall for said
manhole with said sheet members of plastic
material substantially covering and protecting
said cured concrete from corrosive materials

within said manhole.
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