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Underground river that protects citizens from flood

c"éﬂt"of the basin of the Neyagawa River including the southeastern part of Osaka city is low land and
Ellzation heavy rains often cause flooding in this area. As a countermeasure, the government, Osaka
cities atong the Neyagawa Rwer mcludmg Osaka C|ty established the ° Conference of Ceuntermeasure

1 . Some reservoirs have been completed and are used io reduce flood darnage by
y ever heavy rain falls. In the future, these reservoirs will be connected to one river.

Outline of Construction Work

A tunnel, ith a capaty of 120000 m and longih of 1.7 km from T | FEEhSE TE-4l3. BFROTE)| RO, Mot
park Momogaike to park Syotenyama under the Kizu River Hirano route S =3 S YR = T 5 - G
(Matsumushi avenue), Is being constructed using the mud pressure BENSEXIUREF TORMEIEEAR IR (ARED)
shigld method. After completion, the reservoir will be the world's largest @ﬁ;ﬂﬁ‘[? EH 7kmDOEBICH ] 2mDiTEBEEH D L%
underground reservoir with a capacity of 360,000 m'. WEREER Y — ) RS TRE T 25D TED. COITEDSE
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Geological Section

The shield machine will dig through the alternation of layers of
sandy soil and cohesive soil in the lower diluvial deposit(Osaka
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layers).Because the anticline of these layers , the structure of the DIFELFEDET., COEBEBHFHESESFo2TLD/ICH, it
geological features changes continuously durinﬁ di%&gin?.The ([CRENE [ EBER AT (b Db Eg, ARERL L
cohesive soil of Osaka layers is a hard clay layer with an N-value o : % i g i e

about 10. On the other hand, the sandy soil of Osaka layers is tight &, NfE1 OBt DIEAEHLETY . =75, ABRERHELIEL.
and is very stable, with an N-value of 50 or morle‘ However, N{ESOLL EEFEETEZEEAELL. S 7% S E< 5%
finegrained soil account for only seven percent and the uniformity At SRR . 47,
coefficient is small. The underground water level is about GL-1.5m WHVNESW T EITRHED®BDFET. Fie, HFKMIEFCL-1.5m

to 3.5 m, which s rather high. BBEMEECHD. EINEKALTHHENZFT .
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aracterist:c of Construction Work

Construction at Sharp Curve .I ' %Hﬁ?ﬁmI
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I this construction, the underground river to
reduce flood damage is being constructed using
the mud pressure shield method with an outer
diameter of 11.52m, which is the world's
largest for the mud pressure type.In this
construction method, the dug soil is made into
mud by mixing it wﬂh a mudcreating material
and is filled, then the material is built between
the cutting face and shield separator wall. The
digging and the amount of dug soil from the
screw conveyor are balanced to maintain
constant pressure while digging. This safe
construetion method minimizes the influence on
the environment. Because the dug soil is sent
by pump, the inside of the funnel is kept clean,
and the working environment and safety are
also improved. :

Segments are large and heavy. Therefore,
“when delivering a segment Into the starting
shaft, an exclusive segment elevator is used fo
ensure safe delivery.
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In this construction,there is a sharp curve with
a radius of 70m against the shield outer diameter
of 11.52m. Therefore,the shield machine has a
bending structure to reduce the amount of
excessive digging and to ensure smooth
digging.Because there are buildings such as
apartments nearby, movement of the
underground base is continuously measured,and
the measurements are fed back to digging 1o
ensure safe construction without affecting the
environment.
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The freeze construction method is used for the
starting protection construction.This con-
struction method freezes the ground to improve
sealing of water and ground strength,
and enables safe, steady construction.
Measurements are made and the construction is
continuously monitored in real time to minimize
the influence to the ground during the freezing
and thawing stages. Moreover, movemenis of
the surrounding ground and nearby structures
are also measured to check the safety.

The chemical injection method is also used to
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Shield Machine
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The shield machine used for this construction
has an outer diameter of 11.52m and making it ¥ - E i ®11,580mm 2oUaDIUNTE] [ ECIED)
the world's largest mud pressure shield v - E w__§| ZIUATTUNT I IE @ 1.200mm
machine.The large amount of dug soil is sent L F m EbEeE ] ¥ = 07~68pm
into the shield machine by the screw conveyor, e e e + 8 A= 100%]

then extracted from the ground with two
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In this construction, the RC segments are
used for the straight part and cast iron
segments are used for the sharp curve (R=70
m). These segments have firm joint structures
that can resist the internal water pressure
encountered. The width of an RC segment is set
to 1,500 mm to improve the construction
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Digging Management @
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Construction Management
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A large amount of dug soil is mixed with a
forming material to make mud and sent to the
ground by the compressor pump. This method
allows continuous, efficient soil extraction and
safe digging.

Strict digging management is required for this
construction because of the severe construction
conditions such as the construction at the sharp
curve and crossing under the subway. Therefore,
a digging management system using flow
meters and density meters is adopted for
centralized management of the shield machine
data and automatic measurement data in real
time to guarantee safe, steady, high quality
construction,

Information-oriented Construction
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In this construction, various systems and
measurement management methods are used in
addition to the digging management to achieve
construction based on information. For example,
the shape of assembled segment rings are
measured automatically and the quality of the
construction strictly monitored. The 1D tags set
on the helmets are detected automatically for
centralized management of workers and people
entering the shaft to improve the safety and
rationalize the management.



