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(54) CONSTRUCTION METHOD FOR INNER STRUCTURE OF SINGLE-BORE DOUBLE-TRACK 
COMPOSITE LINING SHIELD TUNNEL

(57) The present invention relates to the field of
shield tunnel construction, and provides a construction
method for an inner structure of a single-bore dou-
ble-track composite lining shield tunnel. The method
mainly include: a first stage and a second stage; in the
first stage, composite lining construction is conducted on
a middle section and/or a rear section of the tunnel syn-
chronously during tunnel boring, and lining is conducted
on the tunnel by adopting an order of first lining and then
splitting from bottom to top in the composite lining con-
struction; and the second stage is a construction stage
after the tunnel is bored through. With the adoption of
the construction method, the construction of the inner

lining structure is conducted on the middle section and/or
the rear section of the tunnel synchronously during shield
tunnel boring, and thus the construction efficiency is im-
proved; moreover, the order of first lining and then split-
ting from bottom to top is generally adopted in the com-
posite lining construction, and thus, the stability of the
interior of the tunnel can be guaranteed, and smooth
passing in a construction space is also guaranteed. The
construction method provided by the present invention
has good practicability.
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Description

Technical Field

[0001] The present invention relates to the field of
shield tunnel construction, and provides a construction
method for an inner structure of a single-bore double-
track composite lining shield tunnel.

Background

[0002] At present, the metro construction is upsurging
in China. A great number of shield tunnels passing
through complex areas and having long distances and
large diameters are under construction or are to be con-
structed. During construction, each shield tunnel is faced
with many technical problems such as complex geolog-
ical condition, long construction period and large risk.
Moreover, while the functional requirement on urban un-
derground tunnel engineering is increased continuously,
a composite lining structure is emerging in an urban met-
ric shield tunnel under the requirements of fire protection,
collision avoidance, explosion protection and durability.
A shield tunnel of a single-bore double-track composite
lining structure cannot meet the synchronous construc-
tion completely and are difficult to guarantee the con-
struction efficiency and quality.

Summary

[0003] The present invention is mainly intended to pro-
vide a construction method for an inner structure of a
single-bore double-track composite lining shield tunnel,
which can conduct composite lining on the inner structure
of the tunnel synchronously during tunnel boring and thus
effectively improves the efficiency.
[0004] The technical solutions of the present invention
are as follows: a construction method for an inner struc-
ture of a single-bore double-track composite lining shield
tunnel mainly includes: a first stage and a second stage;
in the first stage, composite lining construction is con-
ducted on a middle section and/or a rear section of the
tunnel synchronously during tunnel boring, and lining is
conducted on the tunnel by adopting an order of first lining
and then splitting from bottom to top in the composite
lining construction; and the second stage is a construc-
tion stage after the tunnel is bored through.
[0005] The technical solutions of the present invention
further include: the composite lining construction in-
cludes the following main steps.

1) A prefabricated box culvert component is installed.
2) A two-lining bottom arch wall is cast in place.
3) A flue sheet and a lining arch wall below the flue
sheet are cast in place.
4) An arch top lining is cast in place.
5) A mid-partition is constructed.

[0006] The technical solutions of the present invention
further include: the step 1) of the composite lining con-
struction includes the following steps: the prefabricated
box culvert component is conveyed to a shield tunneling
machine frame, the prefabricated box culvert component
is installed synchronously in shield boring, and upon the
completion of installation, concrete filling is conducted in
spaces at two sides of the prefabricated box culvert com-
ponent.
[0007] The technical solutions of the present invention
further include: the prefabricated box culvert component
is a hollow square shaped box culvert, and the prefabri-
cated box culvert component is installed on an inner lower
portion of an annular pipe spliced by prefabricated seg-
ments.
[0008] The technical solutions of the present invention
further include: the step 2) of the composite lining con-
struction includes the following steps: the two-lining bot-
tom arch wall is cast by using an manual erecting frame-
work, and a casting space for the bottom arch wall is
reserved in advance.
[0009] The technical solutions of the present invention
further include: the step 3) of the composite lining con-
struction includes the following steps: reinforcing steel
bars are bond and the flue sheet and the lining arch wall
below the flue sheet are cast in place, a connector is pre-
buried in each prefabricated segment, the construction
is conducted by multiple groups of trolleys synchronously
when the reinforcing steel bars are bond, arch ring rein-
forcing steel bars are mechanically fixed on the connec-
tor, and a part of reinforcing steel bar skeleton on the flue
sheet is suspended in the prefabricated segments on the
top.
[0010] The technical solutions of the present invention
further include: the mid-partition construction in the step
5) of the composite lining construction is mid-partition
construction on a linear section; and during the mid-par-
tition construction, a small steel sizing template is used
first to construct a wall below an evacuation platform to
serve as a substrate of the mid-partition, and then a mo-
bile trolley is used to cast wall concrete of the mid-parti-
tion from an upper portion of the flue sheet to a bottom
portion of the flue sheet to serve as an upper portion of
the mid-partition.
[0011] The technical solutions of the present invention
further include: a construction hole is reserved on the
flue sheet, a concrete pumping pipe is connected to an
area above the flue sheet via the construction hole, an
air duct sheet is further provided in the flue sheet, a cast-
ing hole is reserved in the middle of the air duct sheet,
and the concrete is poured into the mid-partition via the
casting hole.
[0012] The technical solutions of the present invention
further include: the second step includes the following
main steps.

1) A mid-partition of a curved section is cast.
2) An evacuation platform is constructed.
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3) A road leveling layer is constructed.

[0013] The technical solutions of the present invention
further include: an artificial intelligence steel pipe support
and a wood surface membrane cooperative structure is
adopted by the evacuation platform.
[0014] It is to be noted that a front section, a middle
section and a rear section of the tunnel take a direction
in which the shield tunneling machine bores as a front
direction.
[0015] The present invention has the following advan-
tages: according to the construction method for the inner
structure of the single-bore double-track composite lining
shield tunnel provided by the invention, with the adoption
of the construction method, the construction of the inner
lining structure is conducted on the middle section and/or
the rear section of the tunnel synchronously during shield
tunnel boring, and thus the construction efficiency is im-
proved; moreover, the order of first lining and then split-
ting from bottom to top is generally adopted in the com-
posite lining construction, and thus, the stability of the
interior of the tunnel can be guaranteed, and smooth
passing in a construction space is also guaranteed. The
construction method provided by the present invention
has good practicability.

Brief Description of the Drawings

[0016] The accompanying drawings are described
here to provide further understanding of the present in-
vention, and form a part of the present invention. The
schematic embodiments and description of the present
invention are adopted to explain the present invention,
and do not form improper limits to the present invention.
In the drawings:

Fig. 1 is a cross-sectional effect diagram of a shield
tunnel by adopting a construction method of the
present invention.
Fig. 2 is a process flowchart of a construction method
of the present invention.
Fig. 3 is a schematic diagram of installation of a pre-
fabricated box culvert component of the present in-
vention.
Fig. 4 is a schematic diagram of cast-in-place con-
struction of a two-lining bottom arch wall.
Fig. 5 is a schematic diagram of a reinforcing steel
bar trolley of a flue sheet.
Fig. 6 is a schematic diagram of an arch top two-
lining reinforcing steel bar trolley.
Fig. 7 is a schematic diagram of construction of a
flue sheet and a lining arch wall below.
Fig. 8 is a schematic diagram of cast-in-place con-
struction of an arch top lining.
Fig. 9 is a schematic diagram of a cast-in-place mid-
partition.
Fig. 10 is a vertical section view of construction of
an inner structure.

Fig. 11 is a sectional flowchart of construction of an
inner structure.

[0017] In the drawings, 1. prefabricated segment; 2.
prefabricated box culvert component; 3. concrete filling;
4. bottom arch wall; 5. flue sheet and lining arch wall
below; 6. arch top lining; 7. mid-partition; 8. evacuation
platform

Detailed Description of the Embodiments

[0018] The present invention is further described be-
low in combination with Fig. 1 to Fig. 11 and embodi-
ments.
[0019] Moreover, the followings are merely a part of
embodiments; and the embodiments in the present in-
vention and the features in the embodiments may be
combined with each other if there is no conflict.
[0020] A construction method for an inner structure of
a single-bore double-track composite lining shield tunnel
mainly includes: a first stage and a second stage; in the
first stage, composite lining construction is conducted on
a middle section and/or a rear section of the tunnel syn-
chronously during tunnel boring, and lining is conducted
on the tunnel by adopting an order of first lining and then
splitting from bottom to top in the composite lining con-
struction; and the second stage is a construction stage
after the tunnel is bored through.
[0021] Embodiment 1: the composite lining construc-
tion includes the following main steps.

1) A prefabricated box culvert component 2 is in-
stalled.
2) A two-lining bottom arch wall 4 is cast in place.
3) A flue sheet and a lining arch wall 5 below the flue
sheet are cast in place.
4) An arch top lining 6 is cast in place.
5) A mid-partition 7 is constructed.

[0022] Embodiment 2: the step 1) of the composite lin-
ing construction includes the following steps: the prefab-
ricated box culvert component 2 is conveyed to a shield
tunneling machine frame, the prefabricated box culvert
component 2 is installed synchronously in shield boring,
and upon the completion of installation, concrete filling 3
is conducted in spaces at two sides of the prefabricated
box culvert component 2.
[0023] The prefabricated box culvert component 2 is a
hollow square shaped box culvert, and the prefabricated
box culvert component 2 is installed on an inner lower
portion of an annular pipe spliced by prefabricated seg-
ments 1. The spliced installation of the prefabricated seg-
ments 1 is conducted synchronously during shield boring.
[0024] Embodiment 3: in view of the influence from
pipelines at two sides, in the process when a shield tun-
neling machine is manufactured and pipelines are paved,
an enough bottom arch wall casting space is reserved in
advance; the two-lining bottom arch wall 4 is cast by using
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an manual erecting framework, a splicing template is a
small arc sizing template, and its size is subject to the
design condition of the tunnel, and that the template can
be carried by an site operator, and should not be exces-
sively large.
[0025] Embodiment 4: the step 3) of the composite lin-
ing construction includes the following steps: reinforcing
steel bars are bond and the flue sheet and the lining arch
wall below the flue sheet are cast in place, and the con-
struction is conducted by multiple groups of trolleys syn-
chronously when the reinforcing steel bars are bond; a
connector is pre-buried in each prefabricated segment
1, the construction is conducted by the multiple groups
of trolleys synchronously when the reinforcing steel bars
are bond, arch ring reinforcing steel bars are mechani-
cally fixed on the connector, and a reinforcing steel bar
skeleton on the flue sheet is suspended in the prefabri-
cated segments 1 on the top. The flue sheet and the lining
arch wall below the flue sheet are cast by adopting a
template trolley.
[0026] Embodiment 5: in the step 4) of the composite
lining construction, when the arch top lining is cast in
place, the arch top lining 6 is constructed after the con-
crete of the flue sheet is up to a design strength; and a
lower trolley may also be used during strength period of
the flue sheet as a support for an upper arched top in
construction to perform concrete construction of the arch
top. After the trolley moves and is positioned accurately,
the concrete casting is implemented. A concrete delivery
pump is adopted by the casting to supply the concrete
at the front single side of the template trolley; the concrete
is delivered from the top of the flue sheet. For concrete
vibration of the side arc lining, an attached flat-plate vi-
brator is installed by using a rib portion of a trolley panel
to vibrate artificially in combination with a vibration rod.
[0027] Embodiment 6: the mid-partition 7 construction
in the step 5) of the composite lining construction is mid-
partition construction on a linear section; and during the
mid-partition 7 construction, a small steel sizing template
is used first to construct a wall below an evacuation plat-
form to serve as a substrate of the mid-partition 7, and
then a mobile trolley is used to cast wall concrete of the
mid-partition 7 from an upper portion of the flue sheet to
a bottom portion of the flue sheet to serve as an upper
portion of the mid-partition 7.
[0028] A construction hole is reserved on the flue
sheet, a concrete pumping pipe is connected to an area
above the flue sheet via the construction hole, an air duct
sheet is further provided in the flue sheet, a casting hole
is reserved in the middle of the air duct sheet, the concrete
is poured into the mid-partition via the casting hole, and
the casting hole is also served as a vibration hole.
[0029] Embodiment 7: the second step includes the
following main steps.

1) A mid-partition 7 of a curved section is cast.
2) An evacuation platform 8 is constructed, an arti-
ficial intelligence steel pipe support and wood sur-

face membrane cooperative structure being adopted
by the evacuation platform 8.
3) A road leveling layer is constructed.

[0030] Since the space in the tunnel is limited, the mid-
partition of the linear section is constructed first, and after
the tunnel is passed through, the curved section is con-
structed.
[0031] The above are preferred embodiments of the
present invention and are not intended to limit the preset
invention in any form. Any modifications, equivalent re-
placements, improvements and the like made within the
spirit and principle of the present invention should be
included in a protection scope of the present invention.

Claims

1. A construction method for an inner structure of a sin-
gle-bore double-track composite lining shield tunnel,
mainly comprising: a first stage and a second stage;
in the first stage, composite lining construction is
conducted on a middle section and/or a rear section
of the tunnel synchronously during tunnel boring, and
lining is conducted on the tunnel by adopting an order
of first lining and then splitting from bottom to top in
the composite lining construction; and the second
stage is a construction stage after the tunnel is bored
through.

2. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 1, wherein the composite
lining construction mainly comprising:

1) installing prefabricated box culvert compo-
nent (2);
2) casting a two-lining bottom arch wall (4) in
place;
3) casting flue sheet and a lining arch wall (5)
below the flue sheet in place;
4) casting an arch top lining (6) in place; and
5) constructing a mid-partition (7).

3. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the step 1) of
the composite lining construction comprising: con-
veying the prefabricated box culvert component (2)
to a shield tunneling machine frame, installing the
prefabricated box culvert component (2) synchro-
nously in shield boring, and upon the completion of
installation, conducting concrete filling in spaces at
two sides of the prefabricated box culvert component
(2).

4. The construction method for the inner structure of
the single-bore double-track composite lining shield
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tunnel as claimed in claim 3, wherein the prefabri-
cated box culvert component (2) is a hollow square
shaped box culvert, and the prefabricated box culvert
component (2) is installed on an inner lower portion
of an annular pipe spliced by prefabricated segments
(1).

5. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein in the step 2)
of the composite lining construction, the two-lining
bottom arch wall is cast by using an manual erecting
framework, and a casting space for the bottom arch
wall (4) is reserved in advance.

6. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the step 3) of
the composite lining construction comprises: binding
reinforcing steel bars and casting the flue sheet and
the lining arch wall (5) below the flue sheet in place,
pre-burying a connector in each prefabricated seg-
ment (1), conducting the construction by multiple
groups of trolleys synchronously when the reinforc-
ing steel bars are bond, fixing arch ring reinforcing
steel bars mechanically on the connector, and sus-
pending a part of reinforcing steel bar skeleton on
the flue sheet in the prefabricated segments (1) on
the top.

7. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the mid-parti-
tion (7) construction in the step 5) of the composite
lining construction is mid-partition construction on a
linear section; and during the mid-partition (7) con-
struction, a small steel sizing template is used first
to construct a wall below an evacuation platform to
serve as a substrate of the mid-partition (7), and then
a mobile trolley is used to cast wall concrete of the
mid-partition (7) from an upper portion of the flue
sheet to a bottom portion of the flue sheet to serve
as an upper portion of the mid-partition (7).

8. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 7, wherein a construction
hole is reserved on the flue sheet, a concrete pump-
ing pipe is connected to an area above the flue sheet
via the construction hole, an air duct sheet is further
provided in the flue sheet, a casting hole is reserved
in the middle of the air duct sheet, and the concrete
is poured into the mid-partition via the casting hole.

9. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in any one of claims 1 to 8, wherein
the second step comprises the following main steps:

1) casting a mid-partition of a curved section;
2) constructing an evacuation platform; and
3) constructing a road leveling layer.

10. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 9, wherein an artificial in-
telligence steel pipe support and a wood surface
membrane cooperative structure is adopted by the
evacuation platform.

Amended claims under Art. 19.1 PCT

1. A construction method for an inner structure of a sin-
gle-bore double-track composite lining shield tunnel,
mainly comprising: a first stage and a second stage;
in the first stage, composite lining construction is
conducted on a middle section and/or a rear section
of the tunnel synchronously during tunnel boring, and
lining is conducted on the tunnel by adopting an order
of first lining and then splitting from bottom to top in
the composite lining construction; and the second
stage is a construction stage after the tunnel is bored
through.

2. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 1, wherein the composite
lining construction mainly comprising:

1) installing prefabricated box culvert compo-
nent (2);
2) casting a two-lining bottom arch wall (4) in
place;
3) casting flue sheet and a lining arch wall (5)
below the flue sheet in place;
4) casting an arch top lining (6) in place; and
5) constructing a mid-partition (7).

3. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the step 1) of
the composite lining construction comprising: con-
veying the prefabricated box culvert component (2)
to a shield tunneling machine frame, installing the
prefabricated box culvert component (2) synchro-
nously in shield boring, and upon the completion of
installation, conducting concrete filling in spaces at
two sides of the prefabricated box culvert component
(2).

4. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 3, wherein the prefabri-
cated box culvert component (2) is a hollow square
shaped box culvert, and the prefabricated box culvert
component (2) is installed on an inner lower portion
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of an annular pipe spliced by prefabricated segments
(1).

5. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein in the step 2)
of the composite lining construction, the two-lining
bottom arch wall (4) is cast by using an manual erect-
ing framework, and a casting space for the bottom
arch wall (4) is reserved in advance.

6. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the step 3) of
the composite lining construction comprises: binding
reinforcing steel bars and casting the flue sheet and
the lining arch wall (5) below the flue sheet in place,
pre-burying a connector in each prefabricated seg-
ment (1), conducting the construction by multiple
groups of trolleys synchronously when the reinforc-
ing steel bars are bond, fixing arch ring reinforcing
steel bars mechanically on the connector, and sus-
pending a part of reinforcing steel bar skeleton on
the flue sheet in the prefabricated segments (1) on
the top.

7. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 2, wherein the mid-parti-
tion (7) construction in the step 5) of the composite
lining construction is mid-partition construction on a
linear section; and during the mid-partition (7) con-
struction, a small steel sizing template is used first
to construct a wall below an evacuation platform to
serve as a substrate of the mid-partition (7), and then
a mobile trolley is used to cast wall concrete of the
mid-partition (7) from an upper portion of the flue
sheet to a bottom portion of the flue sheet to serve
as an upper portion of the mid-partition (7).

8. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 7, wherein a construction
hole is reserved on the flue sheet, a concrete pump-
ing pipe is connected to an area above the flue sheet
via the construction hole, an air duct sheet is further
provided in the flue sheet, a casting hole is reserved
in the middle of the air duct sheet, and the concrete
is poured into the mid-partition (7) via the casting
hole.

9. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in any one of claims 1 to 8, wherein
the second step comprises the following main steps:

1) casting a mid-partition of a curved section;
2) constructing an evacuation platform; and

3) constructing a road leveling layer.

10. The construction method for the inner structure of
the single-bore double-track composite lining shield
tunnel as claimed in claim 9, wherein an artificial in-
telligence steel pipe support and a wood surface
membrane cooperative structure is adopted by the
evacuation platform.
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