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JEEFERRL S Y RILIE. EBSKULRAL Countermeasure for inflammable gas

ST 1 2505

ERKRSBFEFO—BORIEN TR - Cen) SN 2KV 2T L - B55HE HEY
2 21RE300~800mO Wit Z @D XABIcstEE EEIXOMECH\TRE, HEHRAEC Ve )it
NEEE22225km (Bl b Y=L TIRIERE3 o LY. WiEvEHEHOBBICEB. oIt S N \

) OEARYRILTY, HABAEL TV\BZEHBBENTUVS o=t7t0m
BATIRE &k Y26 IXOK. EHE : g, ZOEH, TEMHWEEL T, X
BIH 5 2 TRBICHE 284 3,800m, VEEIA, L 9L P—ERRIC RS BELVES, K
($1812%DA) 765D~ V2L TETH, MIYNSTPY2BEHAL. 2,400m

ImnDRBREZEZKILTHARAPRIRZ
RIK0.5m/secZRL TLET, FE. T

The outline of construction: BRI T LB RELT. ZoBER
The llyama tunnel for the Hokuriku Shinkansen runs for a length of . - O] JVESTPY GER)
22,225km,the world third longest ground tunnel the south end BHTNET, EE BB M ouES X - MhLE Lh
of Higashi-Kubiki hill which begins in Ilyama plateau in Nagano P AR — . N N T
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RZaR Ll J Geological profile of llyama Tunnel(Tomikura section)
BEEIRXDME>IE=ICEHITHDRBEN EAT ' - it

B, XBREOUVEBLRNE, BREHNEL. =z
WIBRBHOFELZ T EEMELHBEL TS T
Es. PPBHBEETHBIEHEFENET, L
Fr. ATROMBLBELE 1 U FERIRESA 650m
¥E G, BIOEEORISS<, BNMBLEL
ABECHYUIT. SOES. BEEICEEBER S0
— VD EEEL. LR OITE TR S 2. | ss0m
BKEOBAIBBUNESITVEH SOBTEIT>T -
RESH B
COEOBRHETTORIELDES,. RHRAS _ae0m
2E80E L. BEIZSMERGET — A\ Y I % o =
VW\ERBIN Y FAT LU @RS D52 FAL. B—0 )
DY A DI T VIN—k VD U — k DITBREENE o
L—XREBEEZ1To>CLET, FE. BAESRICHNT | 300m 151@§46}n o - ) .
SEMNES RO SNHNESE. —HER. =X [0 55y ® ® ¥ =T % 3
AV~ EEIL. —XESETo>TVES,
ijﬁf&mﬁaé @ Outline of the construction machines
WooBR
T Eramr Aprziaps s i 1. TR e o T

Squeezing Ground

In Higashi Kubiki hill, Neogene sedimentary soft rocks which often embed oil and FSy s es— Ao K— M FAYL—SaY - AR AV HY— RV TE RSysSEY— |
(4.5n°) (6. 0mftHR) (L=6. 0m) (4. 5m)
natural gas are widely distributed. Around the Tomikura section, mudstone is - -
s i il n. mudstonels g = e
predominant with subordinate amounts of sandstone and tuff, and with small amounts |H 1) e
of lignitic coal layers. These rocks are showing rather complex geological structures and ] SR N\

rockmass conditions by many faults and large to small-scale folds. Therefore, the ground
conditions of the cutting face is generally complex with a wide variety of geological factors.

Predominantly the llyama Tunnel has a relatively small competence factor Gn(less
than 1.0 )because of many cracks with slickensides developing in the rockmass, and the
ground shows intensively squeezing and heavily swelling character. (Gn=qu/y h ; qu:

uniaxial compressive strength of ground, y :unit weight of ground, h:depth of overburden)
Therefore, geological conditions ahead of the tunnel face such as hardness of ground,

groundwater and inflammable gas are investigated by exploratory boring ordrilling prior

to tunnel excavations.

Under these conditions, the full face method with auxiliary bench cut was selected for

excavation, including early closure of the cross section.

The boorh heading machine that made possible the full face excavation is used for

excavation, and the placement of invert concrete is conducted at a pace of once per

week.In addition, if the displacement does not converge after placing the invert concrete

(the primary early closure of the cross section),the secondary support and secondary

invert concrete are installed.(the secondary early closure of the cross section) |
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Diagram of tunneling sequence The secondary support are installed in the time when the deformation is less than
the allowing a certain amount of deformation at the primary support and the distance
- N TR AN = 3
“RRRIE —RZREFRBENT, BD from face is more than 3D(D:excavation width).
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