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Description 

[Title of Invention] 

Conduit Repair Structure 

[Technical Field] 

[0001] 

 The present invention relates to a conduit repair structure 

for repairing inner wall of a conduit such as large-diameter sewer 

pipes and storm drains in which water containing mud and solid matters 

flows, using inner face bars installed in the conduit, and to a 

conduit repair structure suitable for horseshoe-shaped and 

rectangular conduits with a flat bottom.   

[Background Art] 

[0002] 

 As a repair method of existing conduits such as aging sewer 

pipes, a method to cover the entire inner surface of the conduit 

with inner face bars (lining materials) has been known (for example, 

refer to Patent Literatures 1 and 2). 

[0003] 

 As this kind of repair method, particularly with respect to 

repair of large-diameter conduits in which human workers can work 

inside the conduit, the present applicants have proposed a conduit 

repair method that can simplify repairing works and reduce repairing 

period without requiring a supporting during the repair (Patent 

Literature 3), and a repair method that can sufficiently reinforce 

conduits with severe degradation and deformed conduits wherein 

sufficient strength cannot be expected, and a conduit repair 

structure obtainable from such method (Patent Literature 4). 

[0004] 

 In the above-mentioned conduit repair methods, the inner face 

bars are made to be continuous in the conduit-longitudinal direction, 

so that they have an advantage that their flow capacity of  the conduit 

can be increased because of seamless joint in the 

conduit-longitudinal direction; however, as the repaired length 

Description [Title of Invention] Conduit Repair Structure [Technical Field] [0001]         The present
invention relates to a conduit repair structure for repairing inner wall of a conduit such as
large-diameter sewer pipes and storm drains in which water containing mud and solid matters flows,
using inner face bars installed in the conduit, and to a conduit repair structure suitable for
horseshoe-shaped and rectangular conduits with a flat bottom. [Background Art] [0002]        As a
repair method of existing conduits such as aging sewer pipes, a method to cover the entire inner
surface of the conduit with inner face bars (liningmaterials) has been known (for example, refer to
Patent Literatures 1 and 2). [0003]        As this kind of repair method, particularly with respect to repair
of large-diameter conduits in which human workers can work inside the conduit, the present applicants
have proposed a conduit repair method that can simplify repairing works and reduce repairing period
without requiring a supporting during the repair (Patent Literature 3), and a repair method that can
sufficiently reinforce conduits with severe degradation and deformed conduits wherein sufficient
strength cannot be expected, and a conduit repair structure obtainable from such method (Patent
Literature 4). [0004] 
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of the conduit increases, the total length of the inner face bars 

increases, resulting in difficulty in transportation or in 

manufacturing facility.   

[0005] 

 In addition, in a conduit repair structure in which a 

skeleton-like reinforcing body is used, during injection of a curable 

filling material, accumulated water and air in the conduit are mixed 

into the space between the inner face bar and the wall surface of 

the conduit near its bottom, which possibly leads to remaining of 

unfilled portions.  In particular, in cases of conduits with a flat 

bottom such as horseshoe-shaped conduits and rectangular conduits 

(box culvert), the mixture of accumulated water and air tends to 

occur easily between the inner face bar and the wall surface of 

the conduit near its bottom, and unfilled portions are considered 

to be formed easily. 

[0006] 

 Under such circumstances, the applicants have proposed a 

conduit repair structure with easy handling and good workability 

at working site, which can solve problems related to transportation 

and manufacturing facility, by means of the following: inner face 

bars having a constant length in the conduit-longitudinal direction 

are installed in a conduit by being mutually contacted in their 

length and width directions, then they are integrated into a single 

object in the conduit (Patent Literature 5). 

[0007] 

 The applicants have also proposed a conduit repair structure 

wherein a notch is provided on an inner edge of a reinforcement 

body installed in the gap between the wall surface of the conduit 

and the inner face bar that covers said wall surface, and the notch 

serves to pass a curable filling material smoothly in the 

conduit-longitudinal direction, so that the flow of the curable 

filling material in the conduit-longitudinal direction is 

facilitated and development of unfilled portions of the curable 

Intheabove-mentionedconduitrepairmethods, theinnerface
barsaremadetobecontinuousintheconduit-longitudinaldirection,
sothattheyhaveanadvantagethattheirflowcapacityof theconduit can be increased because of seamless
joint in the conduit-longitudinal direction; however, as the repaired length  of the conduit increases, the
total length of the inner face bars increases, resulting in difficulty in transportation or in manufacturing
facility. [0005]         In addition, in a conduit repair structure in which a skeleton-like reinforcing body i s
used, during injection of a curable filling material, accumulated water and air in the conduit are mixed
into the space between the inner face bar and the wall surface of the conduit near its bottom, which
possibly leads to remaining of unfilled portions. In particular, in cases of conduits with a flat bottom
such as horseshoe-shaped conduits and rectangular conduits (box culvert), the mixture of
accumulated water and air tends to occur easily between the inner face bar and the wall surface of the
conduit near its bottom, and unfilled portions are considered to be formed easily. [0006]         Under
such circumstances, the applicants have proposed a conduit repair structure with easy handling and
good workability at working site, which can solve problems related to transportation and manufacturing
facility, by means of the following: inner face bars having a constant length in the conduit-longitudinal
direction are installed in a conduit by being mutually contacted in their length and width directions, then
they are integrated into a single object in the conduit (Patent Literature 5). [0007]         The applicants
have also proposed a conduit repair structure wherein a notch is provided on an inner edge of a
reinforcement body installed in the gap between the wall surface of the conduit and the inner face bar
that covers said wall surface, and the notch serves to pass a curable filling material smoothly in the
conduit-longitudinal direction, so that the flow of the curable filling material in the conduit-longitudinal
direction is facilitated and development of unfilled portions of the curable filling material is prevented
(Patent Literature 6). [0008]         Figures 11 to 14 show diagrams outlining conventional conduit repair
structures related to the above proposed methods. In these conduit repair methods , a hollow frame
reinforcement body cons isting of a high-rigidity material (such as steel) is assembled inside a conduit,
and an inner face bar (lining material) comprising resin or metal, etc. is attached inside this
reinforcement body, then the space formed by this inner face bar and the wall surface of the conduit is
filled with a curable filling material (grouting material). 
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filling material is prevented (Patent Literature 6). 

[0008] 

 Figures 11 to 14 show diagrams outlining conventional conduit 

repair structures related to the above proposed methods.  In these 

conduit repair methods, a hollow frame reinforcement body consisting 

of a high-rigidity material (such as steel) is assembled inside 

a conduit, and an inner face bar (lining material) comprising resin 

or metal, etc. is attached inside this reinforcement body, then 

the space formed by this inner face bar and the wall surface of 

the conduit is filled with a curable filling material (grouting 

material). 

[0009] 

 For example, as shown in an example of Fig. 11, when the cross 

section of an existing conduit is circular, at first a reinforcing 

member 2 having a shape substantially along the inner wall of the 

conduit 1a is assembled inside the existing conduit 1.  This 

reinforcing member 2 is assembled by mutually connecting a plurality 

of divided reinforcing members (in this case, three divided 

reinforcing members 2a, 2b and 2c) transported through a manhole, 

etc., to form a ring-like reinforcing member substantially along 

the inner wall of the conduit 1a as a whole.  At the inside of this 

reinforcing member 2 in the conduit-diameter direction, a plurality 

of recessed parts for fitting (fitting section 2p) are formed at 

a predetermined pitch in the circumferential direction, the fitting 

section being used for fitting a fixing bar 11 with an inner face 

bar 30 as described later, and there are uniform concavities and 

convexities formed continuously at its outer edge in the 

circumferential direction. 

[0010] 

 In this ring-like reinforcing member 2, through holes 2q 

passing through in the conduit-longitudinal direction are formed 

at a constant interval in the circumferential direction; after 

installation of a plurality of the ring-like reinforcing members 

[0009]         For example, as shown in an example of Fig. 11, when the cross section of an existing
conduit is circular, at first a reinforcing member 2 having a shape substantially along the inner wall of
the conduit la is assembled inside the existing conduit 1. This reinforcing member 2 is assembled by
mutually connecting a plurality of divided reinforcing members (in this case, three divided reinforcing
members 2a, 2b and 2c) transported through a manhole, etc., to form a ring-like reinforcing member
substantially along the inner wall of the conduit la as a whole. At the inside of this reinforcing member
2 in the conduit-diameter direction, a plurality of recessed parts for fitting (fitting section 2p) are formed
at a predetermined pitch in the circumferential direction, the fitting section being used for fitting a fixing
bar 11 with an inner face bar 30 as described later, and there are uniform concavities and convexities
formed continuously at its outer edge in the circumferential direction. [0010]         In this ring-like
reinforcing member 2, through holes 2q passing through in the conduit-longitudinal direction are
formed at a constant interval in the circumferential direction; after installation of a plurality of the
ring-like reinforcing members 2 inside the conduit at an interval, these ring-like reinforcing members 2
are connected and unified using connecting members consisting of pipe materials, bolts and nuts, etc.
(figures not shown) , with a certain interval in the conduit-longitudinal direction in the existing conduit,
to form a hollow frame reinforcement body as a whole. In addition, at the inner edge of the reinforcing
member 2, a notch 2r which is in communication with each of the through hole 2q is formed; therefore,
even when the inner face bar 30 is attached, a gap that is in communication in the longitudinal
direction of the existing conduit is formed near the inner edge of the reinforcement body 2 that is in
contact with this inner face bar 30. [0011]         Next, as shown in Fig. 14, fixing bars 11 are attached to
each of the fixing parts 2p of the reinforcing member 2 along the conduit-longitudinal direction of the
existing conduit 1 in a mutually parallel manner, and inner face bars 30 are attached via these fixing
bars 11. As shown in Fig. 12, this inner face bar 30 is a bilaterally symmetric strip-like body with a
uniform cross section having a constant length of, for example, approximately 5 cm, which is integrally
molded with a strip-like main body 30c and protruding sections for fitting 30a and 30b that are
protruding to one side at the both edges of the body section 30c. A distance between the protruding
sections for fitting 30a and 30c is identical to the distance (pitch) between the fixing parts 2p formed at
inside of the reinforcement body 2; these inner face bars are inserted into the opening of the fixing bar
11 under the condition that the protruding section 30a of one of the mutually adjacent inner face bars
30 is in alignment with the protruding section 30b of the other of the mutually adj acent inner face bars
30. Theinnersurfaceformed by these multiple inner face bars 30 in the conduit-diameter direction forms
the inner surface of the conduit after repair, as a repaired surface. Meanwhile, in some cases a sealing
member 12 for the purpose  of waterproof maybe installed between the protruding sections for fitting
30a, 30b and the fixing bar 11. [0012]         Thereafter, as shown in Figs. 13 and 14, a curable filling
material is injected into the gap between this inner face bar 30 and the inner wall of the conduit la, to
form a filling-material layer 3. Thus-injected curable fillingmaterial fills a compartment of the gap
divided by each of the ring-like reinforcing member 2 in the conduit-longitudinal direction, from the
bottom side of the already-existing conduit, while flowing through the gap formed by convex-concave
of the outer edge of the reinforcing member 2, or the gap formed near the inner edge of the reinforcing
member 2 due totheabove-mentioned notches2r,sequentiallyfrom onegap 
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2 inside the conduit at an interval, these ring-like reinforcing 

members 2 are connected and unified using connecting members 

consisting of pipe materials, bolts and nuts, etc. (figures not 

shown), with a certain interval in the conduit-longitudinal direction 

in the existing conduit, to form a hollow frame reinforcement body 

as a whole.  In addition, at the inner edge of the reinforcing member 

2, a notch 2r which is in communication with each of the through 

hole 2q is formed; therefore, even when the inner face bar 30 is 

attached, a gap that is in communication in the longitudinal direction 

of the existing conduit is formed near the inner edge of the 

reinforcement body 2 that is in contact with this inner face bar 

30.   

[0011] 

 Next, as shown in Fig. 14, fixing bars 11 are attached to 

each of the fixing parts 2p of the reinforcing member 2 along the 

conduit-longitudinal direction of the existing conduit 1 in a 

mutually parallel manner, and inner face bars 30 are attached via 

these fixing bars 11.  As shown in Fig. 12, this inner face bar 30 

is a bilaterally symmetric strip-like body with a uniform cross 

section having a constant length of, for example, approximately 

5 cm, which is integrally molded with a strip-like main body 30c 

and protruding sections for fitting 30a and 30b that are protruding 

to one side at the both edges of the body section 30c.  A distance 

between the protruding sections for fitting 30a and 30c is identical 

to the distance (pitch) between the fixing parts 2p formed at inside 

of the reinforcement body 2; these inner face bars are inserted 

into the opening of the fixing bar 11 under the condition that the 

protruding section 30a of one of the mutually adjacent inner face 

bars 30 is in alignment with the protruding section 30b of the other 

of the mutually adjacent inner face bars 30.  The inner surface formed 

by these multiple inner face bars 30 in the conduit-diameter direction 

forms the inner surface of the conduit after repair, as a repaired 

surface.  Meanwhile, in some cases a sealing member 12 for the purpose 

compartment to the next gap compartment. [Citation List] [0013] Patent Document 1:  JP, B, 2614669
Patent Document 2:  
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of waterproof may be installed between the protruding sections for 

fitting 30a, 30b and the fixing bar 11.   

[0012] 

 Thereafter, as shown in Figs. 13 and 14, a curable filling 

material is injected into the gap between this inner face bar 30 

and the inner wall of the conduit 1a, to form a filling-material 

layer 3.  Thus-injected curable filling material fills a compartment 

of the gap divided by each of the ring-like reinforcing member 2 

in the conduit-longitudinal direction, from the bottom side of the 

already-existing conduit, while flowing through the gap formed by 

convex-concave of the outer edge of the reinforcing member 2, or 

the gap formed near the inner edge of the reinforcing member 2 due 

to the above-mentioned notches 2r, sequentially from one gap 

compartment to the next gap compartment.   

[Citation List] 

[0013] 

Patent Document 1: JP, B, 2614669 

Patent Document 2: JP, B, 2742986 

Patent Document 3: JP, A, 2002-120290 

Patent Document 4: JP, A, 2001-311387 

Patent Document 5: JP, A, 2002-310378 

Patent Document 6: JP, A, 2003-328430 

[Summary of Invention] 

Technical Problem  

[0014] 

 It is known that solid waste called sedimentary sand 

accumulates on the bottom of sewer pipes and storm drains; therefore, 

it has been conventionally desired that a conduit, wherein water 

containing mud and these solid matters flows, has a structure of 

hardly accumulating sedimentary sand, and a structure that allows 

easy cleaning (removal) of such sedimentary sand. 

[0015] 

 However, in conduits having a flat bottom such as 

JP, B, 2742986 Patent Document 3:  JP, A, 2002-120290 Patent Document 4:  



 

 6

horseshoe-shaped conduits and rectangular conduits (box culvert), 

because flow rates of matters in the conduits are low and solid 

matters tend to accumulate easily, the amount of sedimentary sand 

is often larger than that in conduits with a circular cross section. 

 Furthermore, because the inner face bar 30 used in the repair 

method and repair structure mentioned above with reference to Figs. 

11 to 14 should be resistant to the injection pressure of curable 

filling materials, the bar is required to have high rigidity.  To 

resolve this issue, increasing the thickness of the body section 

30c of the inner face bar 30 is considered.  However, this makes 

the inner diameter of the conduit after completion of the repair 

smaller, which is not preferable. 

[0016] 

 The present invention has been achieved under these 

circumstances; it aims to provide a conduit repair structure which 

provides high strength to the conduit after repair, and with which 

solid matters do not easily accumulate on the bottom of the conduit 

and even when they accumulate, their removal is easy. 

Solution to Problem 

[0017] 

 To achieve the above objectives, a conduit repair structure 

is provided, comprising a hollow frame reinforcement body provided 

with a plurality of ring-like reinforcing members arranged in the 

conduit-longitudinal direction of the conduit at a certain interval, 

said member consisting of a plurality of divided reinforcing members 

each having fixing parts at a predetermined pitch, and with a plurality 

of connecting members to mutually connect said plurality of 

reinforcing members; a plurality of inner face bars existing in 

the conduit-longitudinal direction of the conduit and forming a 

repaired surface inside the conduit by being mutually connected 

in the conduit-circumferential direction via the fixing parts of 

said reinforcement body, wherein the inner face bar has a protruding 

section that is directly or indirectly fitted with the fitting section 

JP, A, 2001-311387 Patent Document 5:  JP, A, 2002-310378 Patent Document 6:  
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of said reinforcing member, and a body section that is integrally 

molded with the protruding section and its inner surface in the 

conduit-diameter direction constitutes said repaired surface; and 

a filling-material layer comprising a curable filling material filled 

between said plurality of inner face bars and the inner wall of 

the conduit; wherein the cross section of the body section of said 

inner face bar has a recessed part or a raised part, and a plurality 

of grooves or ribs are formed at least on the bottom of the repaired 

surface. 

[0018] 

 Water flowing in a conduit is generally subjected to an 

especially high drag force near the inner wall of the conduit.  It 

has been confirmed by various experiments that when a convexo-concave 

shape (riblet) along the water flow is formed on the wall surface 

of the conduit, generation of vertical vortex is promoted, thereby 

enabling the control of generation of turbulent boundary layers 

near the wall so that turbulent drag near the wall can be reduced 

by 3-10%.  Thus, the present invention attempts to achieve the above 

objectives by forming a riblet along the water flow on the bottom 

surface of a conduit, thereby reducing the drag force against the 

flowing water.   

[0019] 

 Namely, when a riblet consisting of a plurality of grooves 

or ribs in the conduit-longitudinal direction are formed on the 

bottom of the conduit wherein water containing mud and solid matters 

flows, such as large-diameter sewer pipes and storm drains, 

frictional drag against matters in the conduit is reduced.  

Accordingly, the conduit of the present invention can be made to 

be a conduit wherein solid matters hardly accumulate on the conduit 

bottom and even when they accumulate, their removal is easy. 

[0020] 

 In this invention, the pitch width of inner face bars placed 

in the conduit-longitudinal direction (namely, the direction of 

JP, A, 2003-328430  [Summary of Invention] Technical Problem [0014]         It is known that solid
waste called sedimentary sand accumulates on the bottom of sewer pipes and storm drains ;
therefore, it has been conventionally desired that a conduit, wherein water containing mud and these
solid matters flows, has a structure of hardly accumulating sedimentary sand, and a structure that
allows easy cleaning (removal) of such sedimentary sand. [0015] However, in conduits having a flat
bottom such as  horseshoe-shaped conduits and rectangular conduits (box culvert), because flow
rates of matters in the conduits are low and solid matters tend to accumulate easily, the amount of
sedimentary sand is often larger than that in conduits with a circular cross section. 
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water flow) is utilized as a repetition width of the riblet.  Namely, 

in a repair method using inner face bars installed at a predetermined 

pitch width, by making each surface of the inner face bars placed 

on the bottom of the conduit (repaired surface) to have a recessed 

shape or a raised shape in its width direction, the above-mentioned 

drag-reduction effect by the riblet can be achieved. 

[0021] 

 In addition, by the recessed-raised shape formed on the body 

section of the inner face bars, the assembled inner face bars show 

higher resistance to external pressure, thereby increasing its 

strength against injection pressure, etc. of curable filling 

materials. 

[0022] 

 The present invention also relates to a conduit repair 

structure wherein the corners of the both ends in the 

conduit-circumferential direction of the inner face bar have an 

R-shaped form over the entire length of the conduit-longitudinal 

direction of the conduit so that a groove or rib is formed on the 

repaired surface. 

 In addition, the present invention relates to a conduit repair 

structure wherein the corners of the both ends in the 

conduit-circumferential direction of the inner face bar is chamfered 

over the entire length of the conduit-longitudinal direction of 

the conduit so that a groove or a rib is formed on the repaired 

surface.  

[0023] 

The present invention also relates to a conduit repair 

structure wherein the inner face bar has a width in the 

conduit-circumferential direction of 2 or more times of integral 

multiple of the pitch of the fitting section, and has at least one 

engagement section which protrudes outward of the conduit-diameter 

direction at the location corresponding to the fitting section 

between the protruding sections provided at the both ends in the 

Furthermore, because the inner face bar 30 used in the repair method and repair structure mentioned
above with reference to Figs. 11 to 14 should be resistant to the injection pressure of curable filling
materials, the bar is required to have high rigidity. To resolve this issue, increasing the thickness of the
body section 30c of the inner face bar 30 is considered. However, this makes the inner diameter of the
conduit after completion of the repair smaller, which is not preferable. [0016]         The present
invention has been achieved under these circumstances; it aims to provide a conduit repair structure
which provides high strength to the conduit after repair, and with which solid matters do not easily
accumulate on the bottom of the conduit and even when they accumulate, their removal is easy.
Solution to Problem [0017]         To achieve the above objectives, a conduit repair structure is
provided, comprising a hollow frame reinforcement body provided with a plurality of ring-like reinforcing
members arranged in the conduit-longitudinal direction of the conduit at a certain interval, s aid
member consisting of a plurality of divided reinforcing members eachhavingfixingparts at
apredeterminedpitch, andwithaplurality of connecting members to mutually connect said plurality of
reinforcing members; a plurality of inner face bars existing in the conduit-longitudinal direction of the
conduit and forming a repaired surface inside the conduit by being mutually connected in the
conduit-circumferential direction via the fixing parts of said reinforcement body, wherein the inner face
bar has a protruding section that is directly or indirectly fittedwith the fitting section  of said reinforcing
member, and a body section that is integrally molded with the protruding section and its inner surface
in the conduit-diameter direction constitutes said repaired surface; and afilling-material layer
comprisingacurable fillingmaterial filled between said plurality of inner face bars and the inner wall of
the conduit; wherein the cross section of the body section of said inner face bar has a recessed part or
a raised part, and a plurality of grooves or ribs are formed at least on the bottom of the repaired
surface. [0018]         Water flowing in a conduit is generally subjected to an especially high drag force
near the inner wall of the conduit. It has been confirmed by various experiments that when a
convexo-concave shape (riblet) along the water flow is formed on the wall surface of the conduit,
generation of vertical vortex is promoted, thereby enabling the control of generation of turbulent
boundary layers near the wall so that turbulent drag near the wall can be reduced by 3-10%. Thus, the
present invention attempts to achieve the above objectives by forming a riblet along the water flow on
the bottom surface of a conduit, thereby reducing the drag force against the flowing water. [0019]
Namely, when a riblet consisting of a plurality of grooves or ribs in the conduit-longitudinal direction are
formed on the bottom of the conduit wherein water containing mud and solid matters flows, such as
large-diameter sewer pipes and storm drains, frictional drag against matters in the conduit is reduced.
Accordingly, the conduit of the present invention can be made to be a conduit wherein solid matters
hardly accumulate on the conduit bottom and even when they accumulate, their removal is easy. 
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conduit-circumferential direction of the inner face bar. 

[0024] 

 With this structure, the number of man-hour during 

installation of inner face bars can be reduced.  Moreover, by means 

of at least one engagement section provided between the protruding 

sections of the inner face bars, floating of the inner face bars 

due to injection pressure during injection of a curable filling 

material can be prevented, and due to the gap formed between this 

engagement section and the fitting section of the reinforcement 

body, the movement of the curable filling material in the 

conduit-longitudinal direction can be facilitated without 

installation of notches, etc., which are formed at the inner edge 

of conventional reinforcement bodies.  Accordingly, with the 

conduit repair structure of the present invention, mixture of 

accumulated water and air into the space between the inner face 

bar and the wall surface of the conduit is reduced, and generation 

of unfilled portions of the curable filling material on the bottom 

of the conduit can be prevented. 

[0025] 

 The present invention also relates to a conduit repair 

structure, wherein the maximum depth of the recessed part or the 

maximum height of the raised part formed on the body section of 

the inner face bar relative to the hypothetical reference plane 

formed by connecting the both ends of the inner face bar in the 

width direction is between 0.5 and 5.0 mm. 

 While a riblet requires a certain difference in the height 

between its recessed/raised parts, when it is applied to sewer pipes 

and storm drains, a structure to facilitate cleaning (removal) of 

accumulated sedimentary sand is required; accordingly, the 

difference in the height is preferably suppressed to 5.0 mm or less. 

[0026] 

 In addition, the present invention relates to an inner face 

bar existing in the conduit-longitudinal direction to constitute 

[0020]         In this invention, the pitch width of inner face bars placed in the conduit-longitudinal
direction (namely, the direction of  water flow) is utilized as arepetitionwidth of the riblet. Namely, in a
repair method us ing inner face bars installed at a predetermined pitch width, by making each surface
of the inner face bars placed on the bottom of the conduit (repaired surface) to have a recessed shape
or a raised shape in its width direction, the above-mentioned drag-reduction effect by the riblet can be
achieved. [0021]         In addition, by the recessed-raised shape formed on the body section of the
inner face bars, the assembled inner face bars show higher resistance to external pressure, thereby
increasing its strength against injection pressure, etc. of curable filling materials. [0022]         The
present invention also relates to a conduit repair structure wherein the corners of the both ends in the
conduit-circumferential direction of the inner face bar have an R-shaped form over the entire length of
the conduit-longitudinal direction of the conduit so that a groove or rib is formed on the repaired
surface.         In addition, thepresentinventionrelatestoaconduitrepair structure wherein the corners of
the both ends in the conduit-circumferential direction of the inner face bar is chamfered over the entire
length of the conduit-longitudinal direction of the conduit so that a groove or a rib is formed on the
repaired surface. [0023]         The present invention also relates to a conduit repair structure wherein
the inner face bar has a width in the conduit-circumferential direction of 2 or more times of integral
multiple of the pitch of the fitting section, and has at least one engagement section which protrudes
outward of the conduit-diameter direction at the location corresponding to the fitting section between
the protruding sections provided at the both ends in the  
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a conduit repair structure by filling a curable filling material 

in the space between said inner face bar and the inner wall of the 

conduit, comprising a protruding section that is directly or 

indirectly fitted with the fitting section arranged at a 

predetermined pitch in the ring-like reinforcing members included 

in the hollow frame reinforcement body; and a body section that 

is integrally molded with the protruding section, wherein when the 

protruding section is fitted with the fitting section of the 

reinforcing member, the inner surface in the conduit-diameter 

direction constitutes a repaired surface; wherein the cross section 

of the body section has a recessed part or a raised part to form 

a groove or a rib on the repaired surface.   

Advantageous Effects of Invention 

[0027] 

 As mentioned above, according to the conduit repair structure 

of the present invention, by forming a riblet shape along the water 

flow on the bottom of the conduit to be repaired, a smooth flow 

inside the conduit can be maintained after the repair, and solid 

matters hardly accumulate on the conduit bottom, and even when they 

accumulate, their removal is easy.  In particular, in cases of 

conduits with low flow rate of matters inside the conduit due to 

flat bottom, such as horseshoe-shaped conduits or rectangular 

conduits (box culvert), their ability to flow matters can be 

increased. 

[0028] 

 In the conduit repair structure wherein inner face bars with 

a constant length are placed inside of a hollow frame reinforcement 

body assembled substantially along the inner wall of the conduit, 

while the inner face bars are in contact with each other in their 

length and width directions, and a curable filling material is filled 

into the space formed between these inner face bars and the conduit 

inner wall, the number of man-hour during installation of the inner 

face bars can be reduced and the generation of unfilled portions 

conduit-circumferential direction of the inner face bar. [0024]         With this structure, the number of
man-hour during installation of inner face bars can be reduced. Moreover, by means of at least one
engagement section provided between the protruding sections of the inner face bars, floating of the
inner face bars due to injection pressure during injection of a curable filling material can be prevented,
and due to the gap formed between this engagement section and the fitting section of the
reinforcement body, the movement of the curable filling material in the conduit-longitudinal direction
can be facilitated without installation of notches, etc., which are formed at the inner edge of
conventional reinforcement bodies. Accordingly, with the conduit repair structure of the present
invention, mixture of accumulated water and air into the space between the inner face bar and the wall
surface of the conduit is reduced, and generation of unfilled portions of the curable filling material on
the bottom of the conduit can be prevented. [0025]         The present invention also relates to a conduit
repair structure, wherein the maximum depth of the recessed part or the maximum height of the raised
part formed on the body section of the inner face bar relative to the hypothetical reference plane
formed by connecting the both ends of the inner face bar in the width direction is between 0.5 and 5.0
mm.         While a riblet requires a certain difference in the height between its recessed/raised parts,
when it is applied to sewer pipes and storm drains, a structure to facilitate cleaning (removal) of
accumulated sedimentary sand is required; accordingly, the difference in the height is preferably
suppressed to 5.0 mm or less. [0026]         In addition, the present invention relates to an inner face
bar existing in the conduit-longitudinal direction to constitute  a conduit repair structure by filling a
curable filling material in the space between said inner face bar and the inner wall of the conduit,
comprising a protruding section that is directly or indirectly fitted with the fitting section arranged at a
predetermined pitch in the ring-like reinforcing members included in the hollow frame reinforcement
body; and a body section that is integrally molded with the protruding section, wherein when the
protruding section is fitted with the fitting section of the reinforcing member, the inner surface in the
conduit-diameter direction constitutes a repaired surface; wherein the cross section of the body section
has a recessed part or a raised part to form a groove or a rib on the repaired surface. Advantageous
Effects of Invention [0027]         As mentioned above, according to the conduit repair structure of the
present invention, by forming a riblet shape along the water flow on the bottom of the conduit to be
repaired, a smooth flow inside the conduit can be maintained after the repair, and solid matters hardly
accumulate on the conduit bottom, and even when they accumulate, their removal is easy. In
particular, in cases of conduits with low flow rate of matters inside the conduit due to flat bottom, such
as horseshoe-shaped conduits or rectangular conduits (box culvert), their ability to flow matters can be
increased. [0028] 
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of the curable filling material on the conduit bottom can be prevented, 

by using the inner face bars having a width of 2 or more times of 

integral multiple of the pitch of the fitting section of the 

reinforcement body. 

[0029] 

 Furthermore, by providing a recessed-raised shape in the body 

section of the inner face bars, a repair structure with higher strength 

against external pressure during injection of filling material and 

after repair of the conduit can be obtained. 

[Description of Embodiments] 

[0030] 

 Hereinafter, embodiments to conduct the present invention 

are described with reference to drawings. 

 Figure 1 shows a cross section in the conduit-longitudinal 

direction of a conduit repair structure of the first embodiment 

of the present invention; Fig. 2 is an enlarged schematic diagram 

of the section A in Fig. 1.  Figure 3 is an example of a cross sectional 

shape of the inner face bar 10 in this first embodiment.  Here, 

structural members having functions similar to those in the 

conventional examples are marked with same symbols, and their 

detailed explanation will be appropriately omitted. 

[0031] 

 In this conduit repair method of the first embodiment, at 

first, divided reinforcing members made of a high-rigidity material 

(such as steel, etc.) and provided with a fitting section 2p that 

has a mostly C-shaped cross section at a predetermined pitch inside 

the conduit, are assembled along the circumferential direction of 

the inner wall of the conduit 1a, so that a ring-like reinforcing 

member 2 substantially along the cross-sectional shape of the conduit 

1 is formed.  Then, a plurality of the reinforcing members 2 are 

placed in the conduit 1 with a certain distance between them in 

the longitudinal direction, and these reinforcing members 2 are 

mutually integrated into a single body by means of connecting members 

In the conduit repair structure wherein inner face bars with a constant length are placed inside of a
hollow frame reinforcement body assembled substantially along the inner wall of the conduit, while the
inner face bars are in contact with each other in their length and width directions, and a curable filling
material is filled into the space formed between these inner face bars and the conduit inner wall, the
number of man-hour during installation of the inner face bars can be reduced and the generation of
unfilled portions  ofthecurablefillingmaterialontheconduitbottomcanbeprevented, by using the inner
face bars having a width of 2 or more times of integral multiple of the pitch of the fitting section of the
reinforcement body. [0029]         Furthermore, by providing a recessed-raised shape in the body
section of the inner face bars , a repair structure with higher strength against external pressure during
injection of filling material and after repair of the conduit can be obtained. [Description of
Embodiments] [0030]         Hereinafter, embodiments to conduct the present invention are described
with reference to drawings.         Figure 1 shows a cross section in the conduit-longitudinal direction of
a conduit repair structure of the first embodiment of the present invention; Fig. 2 is an enlarged
schematic diagram of the section A in Fig . 1. Figure 3 is an example of across sectional shape of the
inner face bar 10 in this first embodiment. Here, structural members having functions similar to those
in the conventional examples are marked with same symbols, and their detailed explanation will be
appropriately omitted. [0031]         In this conduit repair method of the first embodiment, at first, divided
reinforcing members made of a high-rigidity material (such as steel, etc.) and provided with a fitting
section 2p that has a mostly C-shaped cross section at a predetermined pitch inside the conduit, are
assembled along the circumferential direction of the inner wall of the conduit la, so that a ring-like
reinforcing member 2 substantially along the cross-sectional shape of the conduit 1 is formed. Then, a
plurality of the reinforcing members 2 are placed in the conduit 1 with a certain distance between them
in the longitudinal direction, and these reinforcing members 2 are mutually integrated into a single
body by means of connecting member s  
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(not shown) to form a hollow frame reinforcement body. 

[0032] 

 Next, fixing bars 11 with an almost C-shaped cross section 

are attached, in a mutually parallel manner, to each of the fixing 

parts 2p of the reinforcing member 2 along the longitudinal direction 

of the existing conduit 1, then, the inner face bars 10 are inserted 

into the opening of the fixing bar 11 via the sealing member 12, 

under the condition that the protruding section 10a of one of the 

mutually adjacent inner face bars 10, which has a shape similar 

to letter C, is in alignment with the protruding section 10b of 

the other of the mutually adjacent inner face bars 10.  Thereafter, 

a curable filling material is injected into the gap between this 

inner face bar 10 and the inner wall of the conduit 1a, to form 

a filling-material layer 3.  After completion of the repair work, 

the surface of the body section 10c of the inner face bar 10 inside 

of the conduit-diameter direction forms the inner surface of the 

conduit, as a repaired surface. 

[0033] 

 A difference between this conduit repair structure of the 

first embodiment and conventional ones is that, as shown in Fig. 

3, the body section 10c of the inner face bar 10, which forms the 

inner surface of the conduit, has a recessed shape in its width 

direction (conduit-circumferential direction).  In addition, this 

inner face bar 10 is formed such that the maximum depth Hmax of 

the above recessed shape relative to the hypothetical reference 

plane formed by connecting both apexes of corners 10d and 10d at 

both edges in the width direction is 2 mm.  

[0034] 

 Because of this structure, a recessed-raised shape (riblet) 

along the water flow is formed inside the conduit of this embodiment.  

Accordingly, in the conduit of this embodiment, smooth flow is 

maintained after repair and solid matters hardly accumulate on the 

conduit bottom, and even when they accumulate, their removal is 

(not shown) to form a hollow frame reinforcement body. [0032]         Next, fixing bars 11 with an almost
C-shaped cross section are attached, in a mutually parallel manner, to each of the fixing parts 2p of
the reinforcing member 2 along the longitudinal direction of the existing conduit 1, then, the inner face
bars 10 are inserted into the opening of the fixing bar 11 via the sealing member 12, under the
condition that the protruding section 10a of one of the mutually adjacent inner face bars 10, which has
a shape similar to letter C, is in alignment with the protruding section 10b of the other of the mutually
adjacent inner face bars 10. Thereafter, a curable filling material is injected into the gap between this
inner face bar 10 and the inner wall of the conduit la, to form a filling-material layer 3. After completion
of the repair work, the surface of the body section 10c of the inner face bar 10 inside of the
conduit-diameter direction forms the inner surface of the conduit, as a repaired surface. [0033]         A
difference between this conduit repair structure of the first embodiment and conventional ones is that,
as shown in Fig. 3, the body section 10c of the inner face bar 10, which forms the inner surface of the
conduit, has a recessed shape in its width direction (conduit-circumferential direction). In addition, this
inner face bar 10 is formed such that the maximum depth Hmax of the above recessed shape relative
to the hypothetical reference plane formed by connecting both apexes of corners 10d and 10d at both
edges in the width direction is 2 mm. [0034]         Because of this structure, a recessed-raised shape
(riblet) along the water flow is formed inside the conduit of this embodiment. Accordingly, in the conduit
of this embodiment, smooth flow is maintained after repair and solid matters hardly accumulate on the
conduit bottom, and even when they accumulate, their removal is  easy. [0035]         In particular, in
conduits with a flat bottom such as horseshoe-shaped conduits and rectangular conduits (box culvert),
flow speed inside the conduit is low and sedimentary sand tends to accumulate easily; however, by
forming a riblet structure on the inner surface of the conduit as in this embodiment, matters in the
conduit can be flown more easily. [0036]         This riblet structure may be formed such that the corners
10d at both edges in the width direction of the body section 10c of the inner face bar 10 have an
R-shape, as shown in Fig. 4, or, the corners 10d at both edges in the width direction may be
chamfered as shown in Fig. 5. Similar effects may be exhibited by the combination of these shapes
with the above recessed shape. 
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easy.  

[0035] 

 In particular, in conduits with a flat bottom such as 

horseshoe-shaped conduits and rectangular conduits (box culvert), 

flow speed inside the conduit is low and sedimentary sand tends 

to accumulate easily; however, by forming a riblet structure on 

the inner surface of the conduit as in this embodiment, matters 

in the conduit can be flown more easily. 

[0036] 

 This riblet structure may be formed such that the corners 

10d at both edges in the width direction of the body section 10c 

of the inner face bar 10 have an R-shape, as shown in Fig. 4, or, 

the corners 10d at both edges in the width direction may be chamfered 

as shown in Fig. 5.  Similar effects may be exhibited by the 

combination of these shapes with the above recessed shape. 

[0037] 

 Furthermore, by making the body section 10c of an inner face 

bar to have a recessed shape in its width direction, the inner face 

bar 10, after its attachment to the reinforcing member 2, has a 

raised shape relative to the inner wall of the conduit, i.e., relative 

to the direction of application of external pressure, so that its 

resistance to external pressure increases compared to the cases 

of flat shapes.  Moreover, when an external pressure is applied to 

the inner face bar 10 (for example, a filling material is filled 

between the inner face bar 10 and the conduit inner wall 1a), adjacent 

inner face bars 10 push each other in the width direction, thereby 

improving the sealing characteristic between the fixing member 2 

and the inner face bar 10, compared to conventional cases.   

[0038] 

 Next, the second embodiment is described. 

 Figure 6 shows a cross section in the conduit-diameter 

direction of a conduit repair structure of the second embodiment 

of the present invention; Fig. 7 is an enlarged schematic diagram 

[0037]         Furthermore, by making the body section 10c of an inner face bar to have a recessed
shape in its width direction, the inner face bar 10, after its attachment to the reinforcing member 2, has
a raised shape relative to the inner wall of the conduit, i.e., relative to the direction of application of
external pressure, so that its resistance to external pressure increases compared to the cases of flat
shapes. Moreover, when an external pressure is applied to the inner face bar 10 (for example, a filling
material is filled between the inner face bar 10 and the conduit inner wall la) , adjacent inner face bars
10 push each other in the width direction, thereby improving the sealing characteristic between the
fixing member 2 and the inner face bar 10, compared to conventional cases. [0038] Next, the second
embodiment is described.         Figure 6 shows a cross section in the conduit-diameter direction of a
conduit repair structure of the second embodiment of the present invention; Fig. 7 is an enlarged
schematic diagram  of the section B in Fig. 6. Figure 8 is an example of across sectional shape of the
inner face bar 20 in this second embodiment. [0039]         The conduit repair method according to this
embodiment is, similar to the first embodiment, a method wherein a hollow frame reinforcement body
is constructed substantially along the cross sectional shape of the conduit 1 using a reinforcing
member 2 which is provided with fixing parts 2p at a predetermined pitch inside the conduit, and inner
face bars 20 made of resin are attached inside this reinforcement body, then the gap formed between
these inner face bars 20 and the inner wall of the conduit la is filled with a curable filling material to
form a filling material layer 3. [0040]         Characteristics of the conduit repair structure of this
embodiment are as follows: as shown in Fig. 7, that the inner face bar 20 is formed with a width twice
that of the pitch of the fitting section 2a of the reinforcing member 2, and that an engagement section
20c is formed at the center of the width of this inner face bar 20, which protrudes outward of the
conduit to be engaged with the fitting section 2a. [0041]         The body section 20d (inner surface of
the conduit) of the inner face bar 20 having a twice larger width is divided into two parts by the center
section 20e in its width direction and each part is formed with a recessed shape in the width direction;
and the maximum depth of this recessed shape relative to the respective hypothetical reference plane
formed by connecting the center section 20e in the width direction of the body section 20d with the
both apexes of the corners 20f and 20f is made to be 2 mm. 
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of the section B in Fig. 6.  Figure 8 is an example of a cross sectional 

shape of the inner face bar 20 in this second embodiment.   

[0039] 

 The conduit repair method according to this embodiment is, 

similar to the first embodiment, a method wherein a hollow frame 

reinforcement body is constructed substantially along the cross 

sectional shape of the conduit 1 using a reinforcing member 2 which 

is provided with fixing parts 2p at a predetermined pitch inside 

the conduit, and inner face bars 20 made of resin are attached inside 

this reinforcement body, then the gap formed between these inner 

face bars 20 and the inner wall of the conduit 1a is filled with 

a curable filling material to form a filling material layer 3.   

[0040] 

 Characteristics of the conduit repair structure of this 

embodiment are as follows: as shown in Fig. 7, that the inner face 

bar 20 is formed with a width twice that of the pitch of the fitting 

section 2a of the reinforcing member 2, and that an engagement section 

20c is formed at the center of the width of this inner face bar 

20, which protrudes outward of the conduit to be engaged with the 

fitting section 2a. 

[0041] 

 The body section 20d (inner surface of the conduit) of the 

inner face bar 20 having a twice larger width is divided into two 

parts by the center section 20e in its width direction and each 

part is formed with a recessed shape in the width direction; and 

the maximum depth of this recessed shape relative to the respective 

hypothetical reference plane formed by connecting the center section 

20e in the width direction of the body section 20d with the both 

apexes of the corners 20f and 20f is made to be 2 mm. 

[0042] 

 Similar to the first embodiment, instead of making a recessed 

body section 20d of the inner face bar 20 with the twice width, 

the corners 20f at both edges in the width direction of the inner 

[0042]         Similar to the first embodiment, instead of making a recessed body section 20d of the
inner face bar 20 with the twice width, the corners 20f at both edges in the width direction of the inner
surface of the conduit 20d are made to have an R-shape (Fig. 9), or, the corners 20f at both edges in
the width direction in the body section 20d may be chamfered (Fig. 10). It is also suitable that a
continuous groove or rib, etc. in the longitudinal direction maybe formed on an inner surface (repaired
surface) of the conduit at the center section 20e in the width direction where the fitting section 20c is
formed; moreover, the shapes of these corners 20f and the center section 20e in the width direction
may be formed in combination with the above-mentioned recessed shape. [0043]         Due to this
structure, even when a curable filling material is injected, floating of the inner face bars 20 due to
injection pressure can be prevented, and flow of the curable filling material in the conduit-longitudinal
direction can be facilitated by the gap formed between this engagement section 20c and the fitting
section 2p of the reinforcing member 2. Accordingly, the conduit repair structure of the present
embodiment can reduce mixture of accumulated water and air in the space between the inner face bar
20 and the inner wall of the conduit la, so that it can prevent generation of unfilled portions of the
curable filling material at the conduit bottom even in conduits with a flat bottom, such as
horseshoe-shaped conduits or rectangular conduit (box culvert) . [0044]         Furthermore, the conduit
inner surface formed by this repair structure can exhibit a riblet effect identical to that in the first
embodiment, due to the recessed part formed at the body section 2 Od of the inner face bar 2 0 .
Therefore, the conduit repair structure of this embodiment can also realize a conduit wherein solid
matters hardly accumulate on the conduit bottom and even when they accumulate, their removal is
easy; this conduit also allows matters in a conduit with a flat bottom to flow more easily. [0045]
Moreover, the above conduit repair structure can reduce man-hour of installation works, by making the
width of the inner face bars 20 which are installed at the site to be twice that of conventional products.
In addition, because filling of a curable filling material can be performed more easily, there is no need
to provide notches (symbol 2r in Fig. 11) formed at the inner edge of conventional reinforcing
members. This also eliminates the necessity to consider a decrease in the strength due to notches,
thereby enabling the design of the width in the conduit-diameter direction and the thickness in the
conduit-longitudinal direction of the reinforcing member 2 to be both smaller than those in conventional
products, making processing of their shapes easier. Accordingly, due to these effects, the conduit
repair structure of this embodiment can reduce its cost compared to conventional products. In the
above-mentioned example, an embodiment wherein the width of an inner face bar is formed twice as
large as conventional products has been described; however, the invention is not limited to such
example , and the width can be appropriately des igned depending on the diameter of a conduit. For
example, it can be formed with 2 to 10 times (such as 3 or 4 times) larger than conventional products.
In this case, the engagement section 20c may be provided at multiple locations depending on the
width of the inner face bar. [0046] 
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surface of the conduit 20d are made to have an R-shape (Fig. 9), 

or, the corners 20f at both edges in the width direction in the 

body section 20d may be chamfered (Fig. 10).  It is also suitable 

that a continuous groove or rib, etc. in the longitudinal direction 

may be formed on an inner surface (repaired surface) of the conduit 

at the center section 20e in the width direction where the fitting 

section 20c is formed; moreover, the shapes of these corners 20f 

and the center section 20e in the width direction may be formed 

in combination with the above-mentioned recessed shape.   

[0043] 

 Due to this structure, even when a curable filling material 

is injected, floating of the inner face bars 20 due to injection 

pressure can be prevented, and flow of the curable filling material 

in the conduit-longitudinal direction can be facilitated by the 

gap formed between this engagement section 20c and the fitting section 

2p of the reinforcing member 2.  Accordingly, the conduit repair 

structure of the present embodiment can reduce mixture of accumulated 

water and air in the space between the inner face bar 20 and the 

inner wall of the conduit 1a, so that it can prevent generation 

of unfilled portions of the curable filling material at the conduit 

bottom even in conduits with a flat bottom, such as horseshoe-shaped 

conduits or rectangular conduit (box culvert).   

[0044] 

 Furthermore, the conduit inner surface formed by this repair 

structure can exhibit a riblet effect identical to that in the first 

embodiment, due to the recessed part formed at the body section 

20d of the inner face bar 20.  Therefore, the conduit repair structure 

of this embodiment can also realize a conduit wherein solid matters 

hardly accumulate on the conduit bottom and even when they accumulate, 

their removal is easy; this conduit also allows matters in a conduit 

with a flat bottom to flow more easily. 

[0045] 

 Moreover, the above conduit repair structure can reduce 

In the above-described two embodiments, examples of conduit repair structure with resin inner face
bars are explained; however, the inner face bar of the present invention is not limited to resin bars, and
hard materials with water resistance such as metals can be used. The shape of the inner face bar may
also be that extending in the conduit-longitudinal direction (long inner face bars, etc.) . [0047]         In
addition, the present invention can naturally be applied to conduits with various cross-sectional
shapes, and in addition to repair existing conduits, it can also be applied to newly-constructed conduits
wherein inner face bars are installed  as the conduit inner surface. [Brief Description of Drawings]
[0048]  [Fig. 1] Across sectional diagram in the conduit-diameter direction of a conduit repair structure
of the first embodiment of the present invention.  [Fig. 2] An enlarged schematic diagram of the section
A in Fig. 1.  [Fig. 3] A diagram of an example of the cross sectional shape of the inner face bar 10 in
the first embodiment of the invention. [Fig. 4] A diagram of another example of the cross sectional
shape of the inner face bar 10 in the first embodiment of the invention. [Fig. 5] A diagram of a still
another example of the cross sectional shape of the inner face bar 10 in the fir st embodiment of the
invention . [Fig. 6] Across sectional diagram in the conduit-diameter direction of a conduit repair
structure of the second embodiment of the present invention.  [Fig. 7] An enlarged schematic diagram
of the section B in Fig. 6.  [Fig. 8] A diagram of an example of the cross sectional shape of the inner
face bar 20 in the second embodiment of the invention. [Fig. 9] A diagram of another example of the
cross sectional shape of the inner face bar 20 in the second embodiment of the invention. [Fig. 10] A
diagram of a still another example of the cross sectional shape of the inner face bar 20 in the second
embodiment of the invention.  [Fig. 11] An explanatory diagram of a conventional conduit repair
method; across sectional diagram in the conduit-diameter direction, showing that the
reinforcingmember 2 is assembled inside the existing conduit 1. 
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man-hour of installation works, by making the width of the inner 

face bars 20 which are installed at the site to be twice that of 

conventional products.  In addition, because filling of a curable 

filling material can be performed more easily, there is no need 

to provide notches (symbol 2r in Fig. 11) formed at the inner edge 

of conventional reinforcing members.  This also eliminates the 

necessity to consider a decrease in the strength due to notches, 

thereby enabling the design of the width in the conduit-diameter 

direction and the thickness in the conduit-longitudinal direction 

of the reinforcing member 2 to be both smaller than those in 

conventional products, making processing of their shapes easier.  

Accordingly, due to these effects, the conduit repair structure 

of this embodiment can reduce its cost compared to conventional 

products.  In the above-mentioned example, an embodiment wherein 

the width of an inner face bar is formed twice as large as conventional 

products has been described; however, the invention is not limited 

to such example, and the width can be appropriately designed depending 

on the diameter of a conduit.  For example, it can be formed with 

2 to 10 times (such as 3 or 4 times) larger than conventional products.  

In this case, the engagement section 20c may be provided at multiple 

locations depending on the width of the inner face bar. 

[0046] 

 In the above-described two embodiments, examples of conduit 

repair structure with resin inner face bars are explained; however, 

the inner face bar of the present invention is not limited to resin 

bars, and hard materials with water resistance such as metals can 

be used.  The shape of the inner face bar may also be that extending 

in the conduit-longitudinal direction (long inner face bars, etc.).   

[0047] 

 In addition, the present invention can naturally be applied 

to conduits with various cross-sectional shapes, and in addition 

to repair existing conduits, it can also be applied to 

newly-constructed conduits wherein inner face bars are installed 

[Fig. 12] An external perspective view of the inner face bar used in the conventional conduit repair
method. [Fig. 13] A cross sectional diagram in the conduit-diameter direction of a conventional conduit
repair structure. [Fig. 14] An enlarged schematic diagram of the section C in Fig. 13. [Reference Signs
List] [0049] 1. Conduit la. Inner wall of conduit 2. Reinforcing member 2a, 2b, 2c. Divided reinforcing
member 2p. Fitting section 2q. Through hole 
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as the conduit inner surface. 

[Brief Description of Drawings] 

[0048] 

[Fig. 1]  A cross sectional diagram in the conduit-diameter direction 

of a conduit repair structure of the first embodiment of the present 

invention. 

[Fig. 2]  An enlarged schematic diagram of the section A in Fig. 

1.   

[Fig. 3]  A diagram of an example of the cross sectional shape of 

the inner face bar 10 in the first embodiment of the invention. 

[Fig. 4] A diagram of another example of the cross sectional shape 

of the inner face bar 10 in the first embodiment of the invention. 

[Fig. 5] A diagram of a still another example of the cross sectional 

shape of the inner face bar 10 in the first embodiment of the invention. 

[Fig. 6] A cross sectional diagram in the conduit-diameter direction 

of a conduit repair structure of the second embodiment of the present 

invention. 

[Fig. 7] An enlarged schematic diagram of the section B in Fig. 

6.   

[Fig. 8] A diagram of an example of the cross sectional shape of 

the inner face bar 20 in the second embodiment of the invention.   

[Fig. 9] A diagram of another example of the cross sectional shape 

of the inner face bar 20 in the second embodiment of the invention.   

[Fig. 10] A diagram of a still another example of the cross sectional 

shape of the inner face bar 20 in the second embodiment of the 

invention.   

[Fig. 11] An explanatory diagram of a conventional conduit repair 

method; a cross sectional diagram in the conduit-diameter direction, 

showing that the reinforcing member 2 is assembled inside the existing 

conduit 1. 

[Fig. 12]  An external perspective view of the inner face bar used 

in the conventional conduit repair method. 

[Fig. 13]  A cross sectional diagram in the conduit-diameter 

2r. Notch 3. Curable filling material layer 10. Inner face bar 10a, 10b. Protruding section for fitting 10c.
Body section 10d. Corner 11. Fixing bar 12. Sealing member 20. Inner face bar 20a. 20b Protruding
section for fitting 20c. Engagement section 20d. Body section 20e. Center section 20f. Corner 
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direction of a conventional conduit repair structure.   

[Fig. 14]  An enlarged schematic diagram of the section C in Fig. 

13. 

[Reference Signs List] 

[0049] 

1. Conduit 

1a. Inner wall of conduit 

2. Reinforcing member 

2a, 2b, 2c. Divided reinforcing member 

2p. Fitting section 

2q. Through hole 

2r. Notch 

3. Curable filling material layer 

10. Inner face bar 

10a, 10b. Protruding section for fitting 

10c. Body section 

10d. Corner 

11. Fixing bar 

12. Sealing member 

20. Inner face bar 

20a. 20b Protruding section for fitting 

20c. Engagement section 

20d. Body section 

20e. Center section 

20f. Corner 

30. Inner face bar 

30a, 30b. Protruding section for fitting 

30. Inner face bar 30a, 30b. Protruding section for fitting  [Claims]  1. A conduit repair structure
comprising a hollow frame reinforcement body provided with a plurality of ring-like reinforcing
members arranged in the conduit-longitudinal direction of the conduit at a certain interval , s
aidmember consi sting of a plurality of divided reinforcing members each having fixing parts at a
predetermined pitch, and with a plurality of connecting members to mutually connect said plurality of
reinforcing members; a plurality of inner face bars existing in the conduit-longitudinal direction of the
conduit and forming a repaired surface inside the conduit by being mutually connected in the
conduit-circumferential direction via the fixing parts of said reinforcement body, wherein the inner face
bar has a protruding section that is directly or indirectly fittedwiththe fitting section of
saidreinforcingmember, and a body section that is integrally molded with the protruding section and its
inner surface in the conduit-diameter direction constitutes said repaired surface; and afilling-material
layer comprisingacurable fillingmaterial filled between said plurality of inner face bars and the inner
wall of the conduit; wherein the cross section of the body section of said inner face bar has a recessed
part or a raised part, and a plurality of grooves or ribs are formed at least on the bottom of the repaired
surface.  2. The conduit repair structure according to claim 1, wherein the corners of the both ends in
the conduit-circumferential direction of the inner face bar have an R-shaped form over the entire length
of the conduit-longitudinal direction of the conduit so that a groove or rib is formed on the repaired
surface.  3. The conduit repair structure according to claim 1, wherein the corners of the both ends in
the conduit-circumferential direction of the inner face bar is chamfered over the entire length of the
conduit-longitudinal direction of the conduit so that a groove or a rib is formed on the repaired surface. 
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[Claims] 

1. A conduit repair structure comprising 

a hollow frame reinforcement body provided with a plurality of 

ring-like reinforcing members arranged in the conduit-longitudinal 

direction of the conduit at a certain interval, said member consisting 

of a plurality of divided reinforcing members each having fixing 

parts at a predetermined pitch, and with a plurality of connecting 

members to mutually connect said plurality of reinforcing members; 

a plurality of inner face bars existing in the conduit-longitudinal 

direction of the conduit and forming a repaired surface inside the 

conduit by being mutually connected in the conduit-circumferential 

direction via the fixing parts of said reinforcement body, wherein 

the inner face bar has a protruding section that is directly or 

indirectly fitted with the fitting section of said reinforcing member, 

and a body section that is integrally molded with the protruding 

section and its inner surface in the conduit-diameter direction 

constitutes said repaired surface; and 

a filling-material layer comprising a curable filling material filled 

between said plurality of inner face bars and the inner wall of 

the conduit; 

wherein the cross section of the body section of said inner face 

bar has a recessed part or a raised part, and a plurality of grooves 

or ribs are formed at least on the bottom of the repaired surface. 

2. The conduit repair structure according to claim 1, wherein 

the corners of the both ends in the conduit-circumferential direction 

of the inner face bar have an R-shaped form over the entire length 

of the conduit-longitudinal direction of the conduit so that a groove 

or rib is formed on the repaired surface. 

3. The conduit repair structure according to claim 1, wherein 

the corners of the both ends in the conduit-circumferential direction 

of the inner face bar is chamfered over the entire length of the 

conduit-longitudinal direction of the conduit so that a groove or 

a rib is formed on the repaired surface.

4. The conduit repair structure according to any one of claims 1 to 3, wherein the inner face bar has a
width in the conduit-circumferential direction of 2 or more times of integral multiple of the pitch of the
fitting section, and has at least one engagement section which protrudes outward of the
conduit-diameter direction at the location corresponding to the fitting section between the protruding
sections provided at the both ends in the conduit-circumferential direction of the inner face bar.  5. The
conduit repair structure according to any one of claims 1 to 4, wherein the maximum depth of the
recessed part or the maximum height of the raised part formed on the body section of the inner face
bar relative to the hypothetical reference plane formed by connecting the both ends of the inner face
bar in the width direction is between 0.5 and 5.0 mm.  6. An inner face bar existing in the
conduit-longitudinal direction to constitute a conduit repair structure by filling a curable filling material in
the space between said inner face bar and the inner wall of the conduit, comprising a protruding
section that is directly or indirectly fitted with the fitting section arranged at apredeterminedpitch in the
ring-like reinforcing member s included in the hollow frame reinforcement body ; and a body section
that is integrallymoldedwith the protruding section, whereinwhentheprotruding section is fittedwith the
fitting section of the reinforcing member, the inner surface in the conduit-diameter direction constitutes
a repaired surface; wherein (a) the inner face bar has the cross section of the body section having a
recessed shape in its width direction, or (b) the body section of the inner face bar has a groove or rib
formed on an inner surface thereof where the fitting section is formed, or (c) both edges in the width
direction in the body section thereof are chamfered, or in combination of (a), (b) and/or (c), so as to
form grooves or ribs on the repaired surface of the conduit. 
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4. The conduit repair structure according to any one of claims 

1 to 3, wherein the inner face bar has a width in the 

conduit-circumferential direction of 2 or more times of integral 

multiple of the pitch of the fitting section, and has at least one 

engagement section which protrudes outward of the conduit-diameter 

direction at the location corresponding to the fitting section 

between the protruding sections provided at the both ends in the 

conduit-circumferential direction of the inner face bar. 

5. The conduit repair structure according to any one of claims 

1 to 4, wherein the maximum depth of the recessed part or the maximum 

height of the raised part formed on the body section of the inner 

face bar relative to the hypothetical reference plane formed by 

connecting the both ends of the inner face bar in the width direction 

is between 0.5 and 5.0 mm. 

6. An inner face bar existing in the conduit-longitudinal 

direction to constitute a conduit repair structure by filling a 

curable filling material in the space between said inner face bar 

and the inner wall of the conduit, comprising 

a protruding section that is directly or indirectly fitted with 

the fitting section arranged at a predetermined pitch in the ring-like 

reinforcing members included in the hollow frame reinforcement body; 

and 

a body section that is integrally molded with the protruding section, 

wherein when the protruding section is fitted with the fitting section 

of the reinforcing member, the inner surface in the conduit-diameter 

direction constitutes a repaired surface; 

wherein (a) the inner face bar has the cross section of the body 

section having a recessed shape in its width direction, or (b) the 

body section of the inner face bar has a groove or rib formed on 

an inner surface thereof where the fitting section is formed, or 

(c) both edges in the width direction in the body section thereof 

are chamfered, or in combination of (a), (b) and/or (c), so as to 

form grooves or ribs on the repaired surface of the conduit.  

 


