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(54) EARTHWORK BAG BODY AND EARTHWORK STRUCTURE

(567)  [Problems to be solved] A bag body for civil en-
gineering work and a structure body for civil engineering
work are provided, by which a problem caused by filler
material to damage the bag body and a problem of a
mesh of the bag body caused to be torn by lifting a lifting
rope, could be solved simultaneously.

[Means for solving problems] A bag body for civil
engineering work includes: a bag body 21 having a mesh
shape; a mouth-narrowing rope so inserted through a
mesh in proximity to an opening of the bag body 21 as
to be attached thereto; a lifting rope 27 of an endless
structure so inserted through a mesh in a lower position
with respect to the mouth-narrowing rope as to be at-
tached thereto; and an intermediate-mouth narrowing
rope 28 so inserted through a mesh in a lower position
with respect to the lifting rope 27 as to be attached there-
to, wherein the intermediate-mouth narrowing rope 28 is
attached to a part of an unhousing portion 25 for not hous-
ing filler material 30 at an upper half of the bag body 21,
and, whenthe lifting rope 27 is lifted, a constriction occurs
at a part, of the unhousing portion 25, attached with the
intermediate-mouth narrowing rope 28.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a bag body for
civil engineering work and a structure body for civil en-
gineering work applicable for various sorts of civil engi-
neering work such as foot protection work, shore protec-
tion work, and temporary foundation work in the river or
ocean, or on land.

DESCRIPTION OF THE BACKGROUND ART

[0002] A structure body for civil engineering work ob-
tained as a result of housing filler material in a bag body
for civil engineering work has been well known.

[0003] A general bag body for civil engineering work
includes a bag body made of net fabric having a mesh
shape, a lifting rope of an endless structure looped
around a mesh in proximity to an opening of the bag body
so as to be attached to the bag body, and a mouth-nar-
rowing rope for preventing the opening of the bag body
from opening (Patent Document 1).

[0004] Bag bodies, each of which has a mesh uniform
in strength and size as a whole, but each of which is
different from other in external dimension, have been
used in accordance with their respective volumes (1 to
4 t) of filler material.

[0005] A method of manufacturing a structure body for
civil engineering work through the use of a bag body for
civil engineering work 50 described in Patent Document
1 is explained with reference to FIG. 8.

[0006] In a state where a bag body 51 attached with a
lifting rope 52 set inside a mold 40 is widely opened at
its opening, filler material 30 is put into the bag body 51.
[0007] After the completion of putting the filler material
30 into the bag body 51, halfway portions of the lifting
rope 52 inserted through a mesh of the bag body 51 are
drawn in loop shapes from a plurality of parts of the bag
body 51, respectively, and a plurality of the relevant parts
of the lifting rope 52 are lifted by a crane or the like so
as to take the bag body 51 out from the mold 40 ((A), (B)
of FIG. 8).

[0008] Under such circumstances where the bag body
51 is lightly lifted, by winding a mouth-narrowing rope 53
around a top portion of the bag body 51 or around a root
portion of the lifting rope 52, the opening is closed.
[0009] The structure body for civil engineering work
(50) thus completed is transported to a predetermined
site and is laid thereon ((C) of FIG. 8).

[0010] When the completed structure body for civil en-
gineering work (50) is laid on the site, the filler material
30 as a whole is extended in a horizontal direction. For
thisreason, it has been difficultto secure a desired height.
[0011] Patent Document 2 discloses that a height of
filler material is regulated at a certain level by a reinforcing
belt looped around to be attached to a bag body for civil
engineering work.
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[0012] Patent Document 3 discloses that, in a state
where a lifting rope is lifted after a bag body for civil en-
gineering work is housed with filler material, an adjust-
ment rope attached to the bag body in proximity to a top
end of the housed filler material is adjusted in length so
that a height and an outer circumferential dimension of
a housing portion of the bag body housing the filler ma-
terial could eventually be adjusted.

[0013] Patent Document 4 discloses a bag body for
civil engineering work having some part through which a
lifting rope is inserted formed thereon to be larger only
in mesh size than other parts formed thereon so that a
mesh through which the lifting rope is inserted could be
prevented from being torn when the lifting rope is lifted.

(Prior Art Documents)
(Patent Documents)
[0014]

Patent Document 1: Japanese Patent Application
Publication No. 2000-1828

Patent Document 2: Japanese Patent Application
Publication No. H11-50428

Patent Document 3: Japanese Patent Application
Publication No. 2016-194216

Patent Document 4: Japanese Patent No. 6188184

(Problems to be solved)

[0015] The conventional bag bodies for civil engineer-
ing work or conventional structure bodies for civil engi-
neering work had the technical problems below:

[1]1In the bag body for civil engineering work 50 described
in Patent Document 1, a rate of a housing portion of the
filler material 30 has been approximately a half of a total
volume of the bag body 51, and the net fabric of the re-
maining unhousing portion has been arbitrarily deform-
able.

[0016] Forthis reason, when the structure body for civil
engineering work is translocated, the filler material 30
could move freely inside the bag body 51, and as aresult,
a tear caused by wear or cut has easily occurred in the
net fabric.

[2] In the bag body for civil engineering work described
in Patent Document 2, the reinforcing belt attached to a
lower half of the bag body is not configured such that the
free movement of the filler material at a top end (upper
surface) is regulated but configured such that a side sur-
face of the filler material housed in the lower half of the
bag body is only tightened.

[0017] Further, an area of an unhousing portion of an
upper half of the bag body for civil engineering work is
so large that, when such a bag body is translocated or
stacked on top of another bag body, the filler material at
atop end could easily overcome the reinforcing belt, and
as a result, a tear has easily occurred in the net fabric.
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[3] In the bag body for civil engineering work described
in Patent Document 3, the adjustment rope attached to
the bag body does not have such a structure that the free
movement of the filler material a top end (upper surface)
is regulated but has only a function of adjusting a height
and an outer circumferential dimension of the housing
portion of the bag body.

[0018] For this reason, when such a bag body is trans-
located, the filler material at a top end could be rolled
down, and as a result, a tear has easily occurred in the
net fabric of an unhousing portion.

[4] As a method of regulating the free movement of the
filler material put into the bag body without changing its
amount, the reduction of external dimension of the bag
body could be considered.

[0019] If the external dimension of the bag body is re-
duced, an area of the unhousing portion of the bag body
is reduced, and in theory, it would be possible to regulate
the free movement of the housed filler material. In prac-
tice, however, if the external dimension of the bag body
is reduced, it has not only been difficult to perform a work
of putting the filler material into such a bag body but also
been significantly difficult to perform another work of nar-
rowing an opening of such a bag body in such a manner
that the housed filler material is prevented from leaking
out from the bag body.

[5] Due to the fact that the conventional bag body for
civil engineering work has a mesh uniform in size,
such a mesh through which the lifting rope is inserted
is pulled laterally, when the lifting rope is lifted, to
such an extent that knitting yarns surrounding the
mesh are torn and cut, and as a result, the so-called
crotch splitting problem has easily occurred.

[6] It has been known that, for avoiding the technical
problem of a mesh torn by the lifting rope, a lifting
height H, of the unhousing portion shown in (B) of
FIG. 8is enlarged while a lifting angle 6, with respect
to a top portion of the bag body 51 is reduced. If the
lifting angle 6, with respect to the top portion of the
bag body 51 is reduced, a tearing force applied to
the mesh through which the lifting rope 52 is inserted
could be suppressed.

[0020] In contrast to the above, if the lifting height H,
of the unhousing portion is enlarged, the external dimen-
sion of the bag body 51 is so enlarged as to elevate the
cost, and also, the housed filler material 30 could easily
move inside the bag body 51, which results in causing
the technical problem described in above item [1]to easily
occur.

[0021] Asdescribed above, the conventional bag body
for civil engineering work could not solve both of the tech-
nical problems in manufacturing cost and in bag-body
damage, simultaneously.

[7]11t has been known that, as another means for avoiding
the technical problem in mesh tear caused by the lifting
rope, the bag body for civil engineering work described
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in Patent Document 4, having a part through which the
lifting rope is inserted formed to be larger only in mesh
size than the other parts formed thereon, is used.
[0022] For making net fabric partially varying in mesh
size, it has been necessary to apply the advanced man-
ufacturing technology thereto, which has resulted in el-
evating the cost.

[8] By tying an outer circumference of the bag body hous-
ing the filler material through a plurality of ropes or belts
longitudinally and laterally, the free movement of the
housed filler material is completely regulated so that the
technical problem in bag-body damage could be solved.
If the filler material as a whole is firmly tightened, how-
ever, inherent flexibility of the structure body for civil en-
gineering work is sacrificed.

[0023] As described above, for the conventional bag
body for civil engineering work, it has been difficult to
solve the technical problem in bag-body damage caused
by the filler material while maintain the flexibility of the
structure body.

SUMMARY OF THE INVENTION

[0024] In view of the foregoing points, an objective of
the present invention is to provide a bag body for civil
engineering work and a structure body for civil engineer-
ing work that could solve simultaneously a problem in
bag-body damage caused by filler material and a problem
in mesh torn as a result of lifting a lifting rope, as well as
could suppress an amount of netfabric to be used thereby
to reduce manufacturing cost of the bag body for civil
engineering work.

[0025] Further, another objective of the present inven-
tion is to provide a bag body for civil engineering work
and a structure body for civil engineering work that could
secure flexibility so as to absorb unevenness on a laying
site, as well as could suppress large translocation of filler
material.

(Means for Solving Problems)

[0026] One aspect of the present invention is a bag
body for civil engineering work including: a bag body hav-
ing a mesh shape capable of housing filler material,
wherein the bag body consists of a housing portion for
housing a predetermined amount of filler material at a
lower half thereof and an unhousing portion for not hous-
ing any filler material at an upper half thereof; a mouth-
narrowing rope for opening/closing an opening of the bag
body; and a lifting rope of an endless structure inserted
through a mesh in an upper portion of the bag body so
as to be attached to the bag body, characterized by being
configured such that the bag body is capable of: being
attached with an intermediate-mouth narrowing rope at
a part of the unhousing portion thereof in a lower position
with respectto the lifting rope; and having, when the lifting
rope is lifted, a constriction occurring at a part of the un-
housing portion thereof attached with the intermediate-
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mouth narrowing rope.

[0027] In another aspect of the present invention, the
unhousing portion may have: a shoulder portion formed
at a lower half thereof with respect to the constriction as
a boundary, the shoulder portion being capable of cov-
ering to hold a circumferential edge portion of a top end
surface of filler material; and a neck portion formed at an
upper half thereof with respect to the constriction as a
boundary, the neck portion being attached with the
mouth-narrowing rope and the lifting rope.

[0028] In still another aspect of the present invention,
there may be such a relation between the neck portion
of the unhousing portion and the shoulder portion of the
unhousing portion that, when the lifting rope is lifted, a
lifting angle with respect to the neck portion is less than
a lifting angle with respect to the shoulder portion.
[0029] In still another aspect of the present invention,
there may be such a relation between the neck portion
of the unhousing portion and a top portion of the bag
body without having the intermediate-mouth narrowing
rope attached to the unhousing portion that, when the
lifting rope is lifted, a lifting angle with respect to the neck
portion of the unhousing portion is less than a lifting angle
with respect to the top portion of the bag body without
having the intermediate-mouth narrowing rope attached
to the unhousing portion.

[0030] In still another aspect of the present invention,
the lifting rope may be positioned between the mouth-
narrowing rope and the intermediate-mouth narrowing
rope.

[0031] Another aspect of the present invention is a
structure body for civil engineering work having filler ma-
terial housed therein, the structure body including: a bag
body for civil engineering work as described in any one
of the foregoing aspects; and filler material housed in the
bag body for civil engineering work, wherein a circumfer-
ential edge portion of a top end surface of the filler ma-
terial is covered to be held by an intermediate-mouth nar-
rowing rope and a shoulder portion formed at a lower half
of an unhousing portion of the bag body with respect to
an attachment position, as a boundary, of the intermedi-
ate-mouth narrowing rope.

(Advantageous Effects of the Invention)

[0032] According to the above-described aspects of
the present invention, at least one of the following effects
could be achieved:

[1] Only as a result of partial occurrence of a con-
striction at a part of the unhousing portion of the bag
body attached with the intermediate-mouth narrow-
ing rope, it is possible to reduce a lifting height of the
unhousing portion while reducing a lifting angle with
respectto atop portion of the bag body through which
the lifting rope is inserted.

[0033] The amount of net-fabric usage for making the

10

15

20

25

30

35

40

45

50

55

bag body could be reduced, and thereby, it is possible
to make the bag body at a relatively low cost and to re-
liably prevent a mesh through which the lifting rope is
inserted from being torn.

[2] The entire range of the filler material could be covered
to be held by the bag body combined with the interme-
diate-mouth narrowing rope.

[0034] As a result, at a time when the structure body
for civil engineering work is manufactured, ata time when
the structure body for civil engineering work is translo-
cated, and at a time after the structure body for civil en-
gineering work is laid on the laying site, the free move-
ment of the filler material could be suppressed by the
covering/holding action of the bag body, and thereby, it
is possible to reduce effectively the net-fabric tear caused
by the free movement of the filler material.

[3] The circumferential edge portion of the top end
surface of the filler material could be covered to be
held by the intermediate-mouth narrowing rope in a
cooperative relation with the shoulder portion of the
unhousing portion, and thereby, the collapse of the
filler material could be effectively suppressed.

[4] The spill of the filler material could be suppressed
by the intermediate-mouth narrowing rope in a co-
operative relation with the shoulder portion of the
unhousing portion, and thereby, a burden to be im-
posed on the mouth-narrowing rope provided in the
closest position to the opening could be significantly
reduced.

[0035] As aresult, for the mouth-narrowing rope, a low-
cost low-strength rope could be applied, and a work of
attaching the mouth-narrowing rope to the bag body and
a work of mouth-narrowing the bag body could be sim-
plified.

[5] It is possible to provide the bag body for civil engi-
neering work that could have both of the ability to cov-
er/hold the filler material and the flexibility so as to absorb
unevenness on a laying site.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0036] For more thorough understanding of the
present invention and advantages thereof, the following
descriptions should be read in conjunction with the ac-
companying drawings in which:

FIG. 1 depicts a perspective view of a structure body
for civil engineering work.

FIG. 2 depicts a side view of a bag body for civil
engineering work included in the structure body for
civil engineering work.

FIG. 3A depicts an explanatory view of a method of
manufacturing the structure body for civil engineer-
ing work, of which: (A) is an explanatory view up to
a step of putting filler material into the bag body for
civil engineering work set inside a mold; and (B) is
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an explanatory view in a step of reducing a part of
an unhousing portion of the bag body in diameter
through an intermediate-mouth narrowing rope.
FIG. 3B depicts another explanatory view of the
method of manufacturing the structure body for civil
engineering work, of which: (C) is an explanatory
view in a step of lifting the structure body for civil
engineering work; and (D) is an explanatory view
after a step of laying the completed structure body
for civil engineering work.

FIG. 4 depicts a plan view of the bag body for civil
engineering work before the structure body for civil
engineering work is lifted.

FIG. 5 depicts an explanatory view of a relation in
lifting angle with respect to the unhousing portion
between: (A) model of reference without any inter-
mediate-mouth narrowing rope; and (B) model of ex-
ample according to the present invention with the
intermediate-mouth narrowing rope.

FIG. 6 depicts a model diagram of reference having
the entire range of the filler material tightened by the
bag body.

FIG. 7 depicts a model diagram for explaining char-
acteristics of the structure body for civil engineering
work made to land.

FIG. 8 depicts an explanatory view of a method of
manufacturing a structure body for civil engineering
work including a conventional bag body for civil en-
gineering work.

DESCRIPTIONS OF EMBODIMENTS OF THE INVEN-
TION

[0037] Hereinafter, embodiments according to the
present invention will be described with reference to the
drawings.

[1]1 STRUCTURE BODY FOR CIVIL ENGINEERING
WORK

[0038] Descriptions will be provided with reference to
FIGS. 1, 2, and a structure body for civil engineering work
10 includes a bag body for civil engineering work 20
(hereinafter, referred to as "bag body 20") and filler ma-
terial 30 which housed in the bag body 20.

[2] BAG BODY (20)

[0039] The bag body 20 includes: a bag body 21 to be
filled with filler material 30; a mouth-narrowing rope 26
attached to the closest position to an opening 22 of the
bag body 21; a lifting rope 27 of an endless structure
attached in a lower position with respect to the mouth-
narrowing rope 26 in proximity to the opening 22 of the
bag body 21; and an intermediate-mouth narrowing rope
28 attached in a lower position with respect to the lifting
rope 27 at a distance from the opening 22 of the bag
body 21.
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[0040] Three ropes 26 to 28, the mouth-narrowing rope
26, the lifting rope 27, and the intermediate-mouth nar-
rowing rope 28, are attached to the bag body 21 from the
opening 22 toward a bottom portion 23 in this order.

BAG BODY (21)

[0041] The bag body 21 is a net-fabric made bottomed
bag provided with the opening 22 and the bottom portion
23.

[0042] The bag body 21 consists of: a housing portion
24 for housing the filler material 30; and an unhousing
portion 25 for not housing any filler material 30.

[2.1.1] NET FABRIC

[0043] In an embodiment according to the present in-
vention, in order to suppress wasting the net fabric, the
bag body 21 manufactured in accordance with an amount
of the filler material 30 to be housed (e.g., 1 to 4 m3) is
used, and such a bag body 21 is manufactured through
the use of the net fabric having the minimum necessary
area corresponding to the amount of the filler material 30
to be housed.

[0044] As the net fabric of the bag body 21, e.g., an
extra-thick Raschel (Russell) net obtained by double knit-
ting a synthetic fiber yarn such as polyester (1500 d/20
pieces, strength of 100 kgf/2 legs, or fracture elongation
of 50%) may be used.

[0045] The unfolded shape of a mesh of the net fabric
is a quadrangle or hexagon, and the entire range of mesh
is uniform. The size of mesh is set such that the filler
material 30 is prevented from going out of the mesh, and
a general mesh size is 25 to 50 mm.

[2.1.2] HOUSING AND UNHOUSING PORTIONS OF
BAG BODY

[0046] In an embodiment according to the present in-
vention, a range within which the filler material 30 is
housed inside the bag body 21 is defined as the housing
portion 24, and a range without housing any filler material
30 immediately above the housing portion 24 inside the
bag body 21 is defined as the unhousing portion 25.
[0047] Further, explanations will be provided hereinaf-
ter, with respectto an attachment position, as aboundary,
of the intermediate-mouth narrowing rope 28, a lower
half of the unhousing portion 25 is defined as a shoulder
portion 25a, and an upper half of the unhousing portion
25 is defined as a neck portion 25b.

[0048] The opening 22 is formed in an upper portion
of the neck portion 25b, and the mouth-narrowing rope
26 and the lifting rope 27 are attached in advance around
the opening 22.

MOUTH-NARROWING ROPE

[0049] The mouth-narrowing rope 26, positioned
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above the lifting rope 27, is a rope for opening and closing
the opening 22 of the bag body 21, and such a rope is
attached to the bag body 21 such that it is inserted
through the mesh in proximity to the opening 22.
[0050] Reasons for positioning the mouth-narrowing
rope 26 above the lifting rope 27 are that: the opening
22 could be closed without being affected by any lifting
rope 27; and a portion caused to occur by gathering the
netfabric surrounding the opening 22 could be prevented
from projecting upward the bag body 21.

[0051] By inserting the mouth-narrowing rope 26
through the mesh in a stitch-skipping manner, as neces-
sary, the workability of attaching the mouth-narrowing
rope 26 and the level of closeness of the opening 22
could be improved.

LIFTING ROPE

[0052] Theliftingrope 27 is arope, of an endless struc-
ture, attached to the bag body 21 such that it is inserted
through the mesh between the mouth-narrowing rope 26
and the intermediate-mouth narrowing rope 28.

INTERMEDIATE-MOUTH NARROWING ROPE

[0053] The intermediate-mouth narrowing rope 28 is a
composite rope having the function of causing a constric-
tion to occur at a part of the unhousing portion 25 so as
to coverto hold thefiller material 30 as well as the function
as a mouth-narrowing rope.

[0054] The intermediate-mouth narrowing rope 28 is
attached to the bag body 21 by being inserted through
an intermediate portion of the unhousing portion 25, i.e.,
by being inserted through the mesh between an attach-
ment position of the lifting rope 27 and a top end of the
filler material 30.

[0055] The intermediate-mouth narrowing rope 28 is
attached so as to cause the constriction to occur at the
part of the unhousing portion 25 in order that a lifting
angle with respect to a top portion of the bag body 21
(neck portion 25a) is reduced, when the lifting rope 27 is
lifted, so as to prevent the mesh through which the lifting
rope 27 is inserted from being torn, and that, after the
structure body for civil engineering work 10 is laid, a cir-
cumferential edge portion of a top end surface of the filler
material 30 is elastically covered to be held with the shoul-
der portion 25a of the unhousing portion 25.

[0056] By selecting an attachment height of the inter-
mediate-mouth narrowing rope 28 and a size of the oc-
curring constriction (a constriction diameter) with respect
to the unhousing portion 25, it is possible to adjust a lifting
angle with respect to the top portion of the bag body 21,
an area of the circumferential edge portion of the top end
surface of the filler material 30 covered to be held with
the shoulder portion 25a of the unhousing portion 25, and
a burden of load to be imposed on the intermediate-
mouth narrowing rope 28.

[0057] The attachment height of the intermediate-
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mouth narrowing rope 28 and the size of the occurring
constriction are selected appropriately in consideration
of an external dimension of the bag body 21, and an
amount of the filler material 30 to be housed or the like.

[3] FILLER MATERIAL

[0058] For the filler material 30, natural aggregates
such as a boulder, concrete rubble, fired material of var-
ious sorts of wastes, or the like may be applied.

[0059] When the filler material is used for foot protec-
tion works, such filler material 30 has a diameter of ap-
proximately 150 mm, and a size of the filler material 30
may be selected appropriately in accordance with pur-
poses.

[Method of Manufacturing Structure Body for Civil Engi-
neering Work]

[0060] Subsequently, a method of manufacturing the
structure body for civil engineering work 10 using the bag
body 20 will be described with reference to FIGS. 3A, 3B.

[1] Step of Setting of Bag Body ((A) of FIG. 3A)

[0061] A mold 40 in aninverted truncated-cone shape
(grinding-bowl shape) having both sides longitudinally
opened is prepared.

[0062] The bag body 21 is set inside the mold 40. The
bag body 21 in proximity to the opening 22 widely opened
is outwardly folded so as to cover a peripheral edge of
an upper opening of the mold 40.

[2] Step of Putting Filler Material ((A) of FIG. 3A)

[0063] A predetermined amount of the filler material 30
is put into the bag body 21 through the use of heavy
machinery such as a backhoe.

[3] Step of Narrowing Intermediate-mouth Narrowing
Rope ((B) of FIG. 3A)

[0064] After completing the step of putting the filler ma-
terial 30 into the bag body 21, the intermediate-mouth
narrowing rope 28 attached to the unhousing portion 25
is narrowed to a predetermined circumferential length
whose diameter is less than a diameter of the housing
portion 23, while the bag body 21 being set inside the
mold 40, and then, both ends of the intermediate-mouth
narrowing rope 28 are firmly tied to each other by a tie
or the like so as to be prevented from being easily re-
leased from each other.

[0065] Such a "predetermined circumferential length"
includes a circumferential length of a constriction at
which, by the constriction caused to occur by the inter-
mediate-mouth narrowing rope 28 of said length, both of:
the function of preventing the mesh through which the
lifting rope 27 is inserted from being torn after the com-
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pletion of the structure body for civil engineering work
10; and the function of covering to hold the top end sur-
face of the filler material 30 with the shoulder portion 25a
of the unhousing portion 25, could be performed.
[0066] The step of narrowing the intermediate-mouth
narrowing rope 28 is started from a state where the un-
housing portion 25 is untightened (loosened), and there-
fore the narrowing could be performed with a relatively
small force.

[0067] Itisto be noted thatthe intermediate-mouth nar-
rowing rope 28 may be attached to the bag body 21 in
advance, or may be attached to the bag body 21 on a
laying site after completing the step of putting the filler
material 30 into the bag body 21.

[4] Step of Narrowing Mouth-narrowing Rope (FIG. 4)

[0068] In a state where the unhousing portion 25 is
untightened (loosened), the mouth-narrowing rope 26 is
narrowed so as to close the opening 22 of the bag body
21.

[0069] The mouth-narrowing rope 26 is positioned
above the lifting rope 27, and therefore, the opening 22
could be closed without being affected by the lifting rope
27.

[0070] Itis to be noted that FIG. 4 shows the opening
22 in a state where itis opened for indicating its position;
however, the opening 22 is actually closed to such an
extent that the filler material 30 is prevented from leaking
out from the bag body 21.

[0071] Atfterclosing the opening 22 of the bag body 21,
drawing portions of the mouth-narrowing rope 26 are tied
together so as not to be released.

[0072] It is to be noted that the step of narrowing the
mouth-narrowing rope 26 and the step of narrowing the
intermediate-mouth narrowing rope 28 may be per-
formed in this order, or vice versa.

[5] Step of Taking out from Mold ((C) of FIG. 3B)

[0073] Halfway portions of the lifting rope 27 inserted
through the mesh of the bag body 21 are drawn in loop
shapes from a plurality of parts (e.g., six parts) of the bag
body 21, and a plurality of the relevant parts of the lifting
rope 27 are hung on a hook 29 of a crane or the like.
[0074] The lifting rope 27 is lifted so as to take the bag
body 21 out from the mold 40, and as a result, the struc-
ture body for civil engineering work 10 is finished being
manufactured.

[0075] The structure body for civil engineering work 10
thus completed is transported to a predetermined site
and is laid thereon ((D) of FIG. 3B).

[Characteristics of Structure Body for Civil Engineering
Work]

[0076] Subsequently, the major characteristics of the
structure body for civil engineering work 10 will be de-
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scribed.
[1] Lifting Angle with respect to Unhousing Portion

[0077] The lifting angle with respect to the unhousing
portion 25 formed by the intermediate-mouth narrowing
rope 28 will be described with reference to FIG. 5.
[0078] FIG. 5 shows (A) reference of the bag body 21
lifted through the lifting rope 27 without any intermediate-
mouth narrowing rope 28, and (B) example of the bag
body 21, according to the present invention, attached
with the intermediate-mouth narrowing rope 28 at a part
of the unhousing portion 25 while being lifted through the
lifting rope 27.

[0079] The bag bodies 21 shown in (A) and (B) of FIG.
5 are assumed to be the same in size and in amount of
the housed filler material 30.

[0080] Inthereference shownin (A)of FIG. 5, thelifting
angle formed, when the bag body 21 is lifted through the
lifting rope 27, without any intermediate-mouth narrowing
rope 28 is assumed to be 6, and the lifting height of the
unhousing portion 25 is assumed to be H;.

[0081] In an example according to the present inven-
tion shown in (B) of FIG. 5, when the lifting rope 27 is
lifted, the entire range of the unhousing portion 25 of the
bag body 21 is to be formed into a uniform cone shape;
nevertheless, such an increase in diameter of the un-
housing portion 25 is regulated by the intermediate-
mouth narrowing rope 28, and as a result, a constriction
is so caused as to occur at a part of the unhousing portion
25,

[0082] As a result of the constriction caused to occur
at a part of the unhousing portion 25, two lifting angles,
6, with respectto the neck portion 25b and 6; with respect
to the shoulder portion 25a, could be formed in the un-
housing portion 25.

[0083] Relation among Lifting Angles 6,, 6,, and 03 are
as follows:

"Relation 1" The lifting angle 6, with respect to the
neck portion 25b of the example is less than the lifting
angle 3 with respect to the shoulder portion 25a of
the example (6, < 63).

"Relation 2" The lifting angle 6, with respect to the
neck portion 25b of the example is less than the lifting
angle 6, with respect to the unhousing portion 25 of
the reference (6, < 6,).

"Relation 3" The lifting angle 6, with respect to the
unhousing portion 25 of the reference is less than
the lifting angle ;with respectto the shoulder portion
25a of the example (6; < &5).

[0084]
true.

[0085] As aresult of comparison in lifting height of the
unhousing portion 25 between the example and refer-
ence, the lifting height H, of the unhousing portion 25 of
the example according to the present invention is shorter

Insuch a manner, arelation of 6, < 6; < 65 holds
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in length than the lifting height H, of the unhousing portion
25 of the reference by a level of height corresponding to
the constriction caused to occur by the intermediate-
mouth narrowing rope 28 provided at a part of the un-
housing portion 25 (H; > H,).

[0086] In the reference, if the lifting height H; of the
unhousing portion 25 is reduced so that an amount of
net fabric to be used for making the bag body 21 is re-
duced, the lifting angle 6, increases, and as aresult, there
is a higher probability that the mesh through which the
lifting rope 27 is inserted would be torn.

[0087] Inthe reference, the lifting angle 8; with respect
to the unhousing portion 25 and the lifting height H; of
the unhousing portion 25 are so related as to affect each
other.

[0088] Incontrastto the above, in the example accord-
ing to the present invention, the lifting angle 6, with re-
spect to the neck portion 25b and the lifting height H, of
the unhousing portion 25 are not so related as to affect
each other, and therefore the lifting angle 6, with respect
to the neck portion 25b could be reduced without being
affected by any lifting height H, of the unhousing portion
25.

[0089] As a result, in the example according to the
present invention, the lifting height H, of the unhousing
portion 25 could be reduced as well as the lifting angle
6, with respect to the neck portion 25b through which the
lifting rope 27 is inserted could be reduced, and as a
consequence, an amount of net fabric to be used for mak-
ing the bag body 21 could be reduced while the mesh
through which the lifting rope 27 is inserted could reliably
be prevented from being torn.

[2] Constriction in Unhousing Portion

[0090] As a method of causing a constriction to occur
in the unhousing portion 25, a method of tying the inter-
mediate-mouth narrowing rope 28 after the lifting rope
27 is lifted may be considered.

[0091] Such aconstriction-formation method connotes
the occurrence of a problem that the mesh of the bag
body 21 through which the lifting rope 27 is inserted is
torn at the beginning of the lifting as well as a problem
that a relatively large tightening force for tightening the
unhousing portion 25 applied with a tension is needed.

[0092] For this reason, in an embodiment according to
the present invention, the intermediate-mouth narrowing
rope 28 is attached to a part of the unhousing portion 25
in such a manner that said part is prevented from being
enlarged in diameter before the lifting, and then, a con-
striction is caused to occur at said part of the unhousing
portion 25 with the aid of a lifting force.

[0093] Insuchanembodimentaccordingtothe present
invention, therefore, it is not necessary to tie the inter-
mediate-mouth narrowing rope 28 with a relatively large
force in order to cause a constriction to occur, and further,
any large tearing force is not generated in the mesh
through which the lifting rope 27 is inserted at the begin-
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ning of the lifting.

[3] Burden of Load on Intermediate-mouth Narrowing
Rope upon Lifting

[0094] FIG. 6 shows a reference having the filler ma-
terial 30 housed therein, and thereafter, having the entire
range including the top end surface of the housed filler
material 30 tightened firmly by the bag body 21 through
the intermediate-mouth narrowing rope 28.

[0095] In the reference, the filler material 30 is a hin-
drance to such an extent that it is difficult to tighten firmly
the intermediate-mouth narrowing rope 28 only with a
force exerted by a human operator, and a burden of load
for enlarging the intermediate-mouth narrowing rope 28
in diameter at the time of the lifting is extremely enlarged.
[0096] In an embodiment according to the present in-
vention, as shown in (B) of FIG. 3A, before the lifting, no
tension is applied to the unhousing portion 25, and there-
fore a diameter-enlarging force is not generated on the
intermediate-mouth narrowing rope 28. As shown in (C)
of FIG. 3B, when the lifting rope 27 is lifted, a diameter-
enlarging force is generated on the intermediate-mouth
narrowing rope 28 for the first time.

[0097] When the lifting rope 27 is lifted, a slight margin
is generated in the spread of the netfabric of the shoulder
portion 25a of the unhousing portion 25, and by virtue of
such a margin of the net fabric, in comparison with ref-
erence shown in FIG. 6, a burden of load for enlarging
the intermediate-mouth narrowing rope 28 in diameter
decreases.

[4] Covering/Holding Action on Filler Material

[0098] A covering/holding action on the filler material
30 by the bag body 21 will be described with reference
to FIG. 7 showing a state where the structure body for
civil engineering work 10 is laid on a laying site.

[0099] When the structure body for civil engineering
work 10 is made toland, agroup of pieces of filler material
30 is to be extended in a horizontal direction.

[0100] In order for the intermediate-mouth narrowing
rope 28 to restrict the extended net fabric of the shoulder
portion 25a of the unhousing portion 25 within a certain
range, the circumferential edge portion of the top end
surface of the filler material 30 is elastically covered to
be held with the shoulder portion 25a of the unhousing
portion 25.

[0101] As described above, in an embodiment accord-
ing to the present invention, the entire range of the group
of pieces of filler material 30 could be elastically covered
to be held, by a combination of the bag body 21 and the
intermediate-mouth narrowing rope 28, by taking advan-
tage of the elasticity of the net fabric ofthe housing portion
24 and the shoulder portion 25a of the unhousing portion
25 of the bag body 21.

[0102] As a result, at a time when the structure body
for civil engineering work 10 is manufactured, at a time
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when the structure body for civil engineering work 10 is
translocated, and at a time after the structure body for
civil engineering work 10 is laid on the laying site, the
free movement of the filler material 30 could be sup-
pressed by the covering/holding action of the bag body
21, and thereby, it is possible to reduce effectively the
net-fabric tear caused by the filler material 30.

[0103] The intermediate-mouth narrowing rope 28
could, in a cooperative relation with the shoulder portion
25a of the unhousing portion 25, not only cover to hold
the filler material 30 but also serve as a mouth-narrowing
rope.

[0104] Even if the top end surface of the filler material
30 is to collapse at a time of taking out from mold or at a
time of translocation, the collapse of the filler material 30
could be effectively suppressed by the shoulder portion
25a of the unhousing portion 25 covering the top end
surface of the filler material 30.

[0105] In such a manner, the collapse of the filler ma-
terial 30 could be effectively suppressed by the shoulder
portion 25a of the unhousing portion 25 of the bag body
for civil engineering work 20, and thereby, it is possible
to resolve a technical problem of the net-fabric tear
caused by the collapse of the filler material 30.

[5] Flexibility of Structure Body for Civil Engineering Work

[0106] AsshowninFIG. 6, in the reference having the
entire range of filler material 30 tightened by the bag body
21, such a tightening effect on the filler material 30 is so
large that the structure body for civil engineering work 10
losing the flexibility could not sufficiently follow uneven-
ness of a laying surface.

[0107] In contrast to the above, in an embodiment ac-
cording to the present invention, as shown in FIG. 7, the
entire range of the group of pieces of filler material 30
could be elastically covered to be held, by the housing
portion 24 of the bag body 21 in a cooperative relation
with the shoulder portion 25a of the unhousing portion
25 attached with the intermediate-mouth narrowing rope
28.

[0108] As a result, the flexibility of the structure body
for civil engineering work 10 could be maintained, and
thereby, the unevenness of the laying surface could be
followed.

[6] Mouth-narrowing Rope

[0109] As already described, the spill of the filler ma-
terial 30 housed in the bag body 21 could be regulated
by the intermediate-mouth narrowing rope 28, and there-
by, a burden to be imposed on the mouth-narrowing rope
26 could be significantly reduced.

[0110] As aresult, for the mouth-narrowing rope 26, a
low-cost low-strength rope could be applied, and by caus-
ing the number of stitches skipped upon insertion of the
mouth-narrowing rope 26 through the mesh of the bag
body 21 to be significantly higher, the work of attaching
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the mouth-narrowing rope 26 to the bag body 21 and the
work of mouth-narrowing the bag body 21 could be sim-
plified.

(Reference Numerals)
[0111]

10 Structure body for civil engineering work

20 Bag body for civil engineering work (Bag body)
21 Bag body

22 Opening of bag body

23 Bottom portion of bag body

24 Housing portion

25 Unhousing portion

25a  Shoulder portion of unhousing portion
25b  Neck portion of unhousing portion

26 Mouth-narrowing rope

27 Lifting rope

28 Intermediate-mouth narrowing rope
30 Filler material

40 Mold

Claims

1. A bag body for civil engineering work comprising:

a bag body having a mesh shape capable of
housing filler material, wherein the bag body
consists of a housing portion for housing a pre-
determined amount of filler material at a lower
half thereof and an unhousing portion for not
housing any filler material at an upper half there-
of;

a mouth-narrowing rope for opening/closing an
opening of the bag body; and

a lifting rope of an endless structure inserted
through a mesh in an upper portion of the bag
body so as to be attached to the bag body,
characterized by being configured such that
the bag body is capable of:

being attached with an intermediate-mouth
narrowing rope at a part of the unhousing
portion thereof in a lower position with re-
spect to the lifting rope; and

having, when the lifting rope is lifted, a con-
striction occurring at a part of the unhousing
portion thereof attached with the intermedi-
ate-mouth narrowing rope.

2. The bag body for civil engineering work as claimed
in claim 1, wherein the unhousing portion has: a
shoulder portion formed at a lower half thereof with
respect to the constriction as a boundary, the shoul-
der portion being capable of covering to hold a cir-
cumferential edge portion of a top end surface of
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filler material; and a neck portion formed at an upper
half thereof with respect to the constriction as a
boundary, the neck portion being attached with the
mouth-narrowing rope and the lifting rope.

The bag body for civil engineering work as claimed
in claim 2, wherein there is such a relation between
the neck portion of the unhousing portion and the
shoulder portion of the unhousing portion that, when
the lifting rope is lifted, a lifting angle with respect to
the neck portion is less than a lifting angle with re-
spect to the shoulder portion.

The bag body for civil engineering work as claimed
in claim 2 or 3, wherein there is such a relation be-
tween the neck portion of the unhousing portion and
a top portion of the bag body without having the in-
termediate-mouth narrowing rope attached to the
unhousing portion that, when the lifting rope is lifted,
a lifting angle with respect to the neck portion of the
unhousing portion is less than a lifting angle with
respect to the top portion of the bag body without
having the intermediate-mouth narrowing rope at-
tached to the unhousing portion.

The bag body for civil engineering work as claimed
in claim 2, wherein the lifting rope is positioned be-
tween the mouth-narrowing rope and the intermedi-
ate-mouth narrowing rope.

A structure body for civil engineering work having
filler material housed therein, the structure body
comprising:

a bag body for civil engineering work as claimed
in any one of claims 1 to 5; and

filler material housed in the bag body for civil
engineering work, wherein

a circumferential edge portion of a top end sur-
face of the filler material is covered to be held
by an intermediate-mouth narrowing rope and a
shoulder portion formed at a lower half of an
unhousing portion of the bag body with respect
to an attachment position, as a boundary, of the
intermediate-mouth narrowing rope.
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