IMEY R ARTEER 101 AR BHESIS BEEMS ISSN 0285-631X

D2 IF EX:

RSN AREDHEENDSH S P RIVIFELCHITEIREER
SEMRXICHITDIEKERY NT—IDBEEZZT b RIVET
ZE||zt&ihY 3 3 AEDERE—IV K

PIER R & MR Z AT O T — IV B b RIVEIRXR GREHR)
{EEREMILICH 1T 52 MERHAS TEICR T SRANHAA

e




TINVFTE BRE a—MUFIE

RH-I 0J-s
BB T — LAY 5 —

37k
750mem

ELEE
< By 7 —HAIL3BWT, A - ; B TR M I
- HfETEE, BE3.9mX | -

6 2 2 ot I S =1 i _ 0 #Uk FIEBa0E FTEZ700-E ;
i 4 - : Fo=360x22m¥/hx(.75=5, 940(mg/mm) 1800 2100 - ZaBerimin | 1800 2106 Z70armn b
.= Do = o B T A - =K iH fegmnar—F
SEKD v b "E%T*ﬁ:-@ﬁﬂ”ﬂ_& : HE SR S 0 s FaTTmm (A L7TAG) -ﬁﬁmv—rwﬁw
: 2350mm 2350
R EAYE (. ERESHIERIC b XS : : T Qda= % =2,027(m*min) 570m ]
AU 1t
I{E3iF400VEBKYA SIRSE 1 07KVA
Qa=54.0+2,027=2,081{m*min) KW e ]
© BUABORS P | R Sy
FCYPE nv I\ Y25 L o+ U—BAS
AYINRFL RIFU—-HA S Qs=1.2x 26?9831 —2,686(m*/min) S 2,750 (m*/min) =
KAYABA SYSTEM MACHINERY CO.LTD. ’ ; ) RSV AT LR SEN A,
1 13 oy *, t,
hﬁpz//www_kyb_ksm_co_jp §5N:I 9t%¥;&?}%?§%§%ﬁ%ﬁﬁ2&$ﬁﬁ EFEHTHA. ¥3 DEICLEIREUTT, ¥4 JI5 Z 8808 1TFI- MMENEH (H24.3)iCE0 SHO0FE - ITAELEETS,
A S T105.0012 Ei%ﬂ%EEkFﬁZTE5§5% ERAHEEAPIEL TEL 0357330444 A TaRikEREI -7
1257-4-t7 = B 15 TEL 042-767-2586 - = -— " —‘
R s ﬂﬁﬁ & e Iﬂi o1 g 23§mzoﬁTEK%_ o TEL 06.6387.3371 Ef—]E*mJJTL\J**I =4 U R L :http://www.furukawa-sanki.co.jo/
BREZE T82-0013 EREEETESZRESHAE2ITHEBELS RIEREL  TEL 092-411-4998 ‘ T100B370 SEATREAZAONZ-2-3 KAWEE ®06-6344-2532 #EEslE m052-561-4580 #EEE B011-784~1179
SEEfS 803-3212-6576 B E 2022-221-3632 AMEE B8092-741-5193 MFATS ®0265-23-B662

SZETH TH4036 = E B B2 7 E & £ B B 1120 F # 11 TEL 069-234-4111




ERRERUAEY (- 5 mny o R
_ SKUF(47) HE
= ; T}’;{ II:*_J{M_ SEBEVVALIYY(SRCQ) DEEAT
FIbE - HHTEAM (ks )
>RAEHO Y 7RIV b >KOD—M(H—FIAL)
=>GRP O v ¥RV I AR R
SKAT 7Y H—2U—=X ! >KMPYRFL

W,

SKCF(¥—xI7)
— BREUAHLTY —
| =TI 7—=YUh

A f—o
EEXE\

E%EWDIV%&KH

[=]
Bk 1kkef ) E m
2 KOD-M(ANA—FIL) P R—18—2— k(B — b ) T IAY 7 —ESRE AR A F K —777 J
EARRVE "EMBOY— bk (BRI — ) VAR RIL N/ BREOY 7RIV
FKMPYAT L CEEHO Y 2RI - “GRPOv R

O H BRI b EEH - CEEFEM (BEa LE YK CFYU—X)

+ K LE7A (K O D — M) « T T S

- BIBIAM C VO — NEERER S ST T

- BAGIER - BEM AR

HRet ATy IR
m TELCN EEL g

F—LR—  http://www katecs.jp/

TSR - FRERE SR AP 2EFT
TEL) 052-331-8821 FAX) 052-332-0164 TEL) 06-6578-3235 FAX) 06-6578-3237
- HRXIE T SRR
7k — b Wk « IRt o TEL) 03-3260-8321 FAX) 03-3266-1648 TEL) 092-574-0856 FAX) 092-574-0846 |
2Z—IN—y— b 2>KOD-M(AN—FIL) HREIE (LSHERD ICBERR (WA F - =il - A=) |
=>EMBOY—} : TEL) 022-344-6041 FAX) 022-344-6042 TEL) 011-821-5868 FAX) 011-821-6644

RCU AF 27—V ) TEHARE TR WHTv 2 X A TEL) 052-331-3997




=it ZAM B £RALEIRRERNAOV 7RV

RPE O 7§

ROCKBOLT

PROOFING EXPANSIVE

BEOL—MILHL, BROREANUIENTEHT
Y TKRENERTEEY.

¥ HUUEH L THH>EROFHIFIASERLFET

D - 7, =

QZANMDTH & HE

- BTG, BEbIChIUEREEERELET. e

- EEERICEIEREORD . EERILTETY,

- EBRMOBEENGERNO . FKECLERTEEY,

- BEMOTEEABRELGL L EZBEYOEFAEAET.

- TZAMEH~F (T, O EHH-SLEBL, BEABENHEIZAD
SEEE T, T BIROEERICLZH-FEOREEHYEE A

. pHi~12 OMUERIELTEL-TEEFRBLET,

- TitH 180kN A4/ FIZiXEEAEEER. BELICIURVBLAETRET

f_LPk’fﬁJﬂ#SJG)"jJ%I J:LJ #Eﬁd)#ébk'li EEREELET

MR A EREETES I TBEREOESImm OFAICILERL
THaofEOHKEREEZRLET,

iabkﬁbj:ttﬁﬁﬁ*% (‘itﬁji,z 13012953 #E40)
CNASFILSsL—t :\4:\1%' HF)

E2 - ; -§5-8030. SR
TZAMIIE . AERERA SO BREETS, . S M e, _m#a#xmﬁ%ﬁwxﬁm
. g ot - N 7 == - e ag g,

ZAMIIE. RSB ARLOIRLIMER 0 7N3=0 4 A <S04 e 08D OERRORALC a4 0.05MPa 0.0354L/10%} 1.3670L/10%

) ) = Fol
‘lgl‘ rRPE D / ?d.-jb ﬁ J mﬂ-ﬁ k=2 0. 10MPa 0.0180L710% 0.8030L/10%

W RPE Ou7RLEDIEN SHF IS —b 1 ET TR R E ST O BA S bt

: 20 BLE | BSMTTIRTONE 2,100 (B 2,030) |
#‘Eé-:%'ﬁﬁ(mm) o) 45"'4151 - PEEIHT— P
R © NTRB-A400:: BRI S0/
kTR o ) =

Rk m) | A X A A

R TA56) o BE ST _ B - .

R Lo Lo reeanEey T a0kl s0p | N\EZFMLAT—tEVARKY mz;;f:?;vmws om0 e A R 00
HALEEED! WL BIEEETRVET, (RPE Ol R T4

sopmmmmmmme] | e e T o S L A A L W L M P P L P

_ - RATRERD: RABEXZARITRIF 1S T 13-6402-8251 WAL AR HRAEEEAEITEAE 1S Ta 1364028251
I:EE @ HERSr l"_.I 7.- - KETAEES AEHLEERSI TR 27 Ta 0663631384 I:g E @ HFRSaat 'J‘—-Ij oS KEIAEEE ARTARERFITE2-17  Ta 0663631884
HAFE HEHEKZAR 2 TA4%E 1S o 03-6402—B6206 iRt CFEFEREAMITELE IS T 03—56402 — 8256




BENSVAEZV—=ILRLE =stzv-ieaps

o v | [0 AnEEmE |2 mistepumt

BAU SRR BES TEOR

o [P EEB00~¢ 1 500CHAFRATHE (FNLLEFMELIT)

@ PC-RC-RE I A FEOE S S P EE RIS TR

& RS RS R AR (R RPEAT)

- ] o M SOEEDEE, A NDEEE R~ REICS U (BT X RUBSETHE)
b v . . & 2R TR TICR RO AE

$1500mm BA LS HERNHIERmER (545 o R~ A FRE i aTEE

L@ﬂﬁiﬂk&%ﬂﬁm [@ i aREmT

BEAL AR RIESE- BRI N—TTE

FERBLSES I RIERE - BAR/ N TIL— T T D4
o JISEEPB12~¢ 1 21 BICHIGEIAE (REAEEHGATEE)

o EFREIREIORYD . BKE FCBLTHIH IR

® IR SRS

© HESE— A5t~ P RIS 5

® HEERSHAEOBE TS, R3S RLERN g

iy AHBET EZS NETIS QS-100019-A

mwﬁzﬁﬁlﬁmﬁmﬁ”
® EATEE O RISEIE RS

o BN FORLIDERFEL T METO
AEERS DR

o FiEEIEE TR ORETEIEOME
° BEREEMWIFLE
TAER-TKBROWS

® SEBTKHE 75—/ 2 TEOESE

i R TEDISH
o (B D ABE N TTEE b % b o 1

® REORE-HhiRiE D T EE

® PC-RCHwZ 20 LI A—hEES S UEE SR HE

® FERRID Y FDREN CEN. i LIDEEa =R T8

o ShILAREBO R, FRF T EICREAEE

o TSROy IZ AL —EREESEET 2. REEETHORE

aswam-wnss HRAH 7L I7YENIYI=FUVY

T812-0015EATEEELUEITEIEFI8S [ : .
EHH Ly MERES | BIDBBETTS
a( : I \/ I l TEL (092) 482-6311 FAX (092)482-6363 | immens - 3t (2).20507%
E-mail:arfa@oregano.ocn.ne.jp B TES ¢ B IRMAERF (#5-23) $191935

URL http://www.alpha-civil.com

SETERESRECOVTR. R—AR—JECBRTEL.

1977 iﬁ']%b“: R AN )i

FRE 10 A, 39 84 Y BaREh MR iﬁEEL\ %ﬁ LL> ML tt%i‘%ﬁ‘iﬁf%’fﬁ L,'Cb\%ﬂ‘

%LL#E@H,\ F,m {5 rt,% m fe

EERE R AEY 5

r@lﬁi‘t Z=

st )1k T

T108-0073 IREFAE =M 342
T E L:03-3452-7400

U R L : httpy//www.ryuki.com/
E-mail ; eigyobu@ryuki.com




7V D%, KEERORE, M-

RIEEEELS L
Nl @ AR
CIHAZEHE, HNB{ELEWD

TLIvIA2BENLRILE

YR TT v T AD

B/EMT
EREETEARBENSSND
ENR#EI AT,

W jersE cEaRE, BlEfT B

B s2h4aEEs h s, & EBINERLE
B G54, BAEEIICIER, PMfERHLE
B PR sRTHEEEN Y

THRUBT i e

7 %)Df‘)b%ﬂt‘b,ﬁ)\--"--

ke K ol ==
/L & [K #2sm#)

WIS S TE Lo RE
B/ — U=
BEFEOREDET

Mz XN, BMOBENMIE

e L KEMDEETZF—o

X F120-0047 EHRLEIX=H; 2-4-16
Ha\&SH ’l -l‘ TEL 03(3927)1331 ()

TOHO AGF System

All Graund Fastening;
Long-Distance, .Fore-Pilling Method

AGF-MeT &

o FRIVBHIREEBHULERKEZERICUIRETE
 BEEAMEHEEBRICAIAELT {EE Y Fr2IbA
c EEAYCZX.114.3mm-101.6mm-76.3mm-60.5mm

SHRERCERENIRE G MERRVYNEER
WBZEICEKD, EHIRCEH U EZiF DRk
TEEDT RBOBELLICEAMEBECEDBMLT,
SANBEEECITAD LS LEREN SR ERE
EERTITT.

[Bhk— FERBESBRVEE |

TKTYUyIN—

s BRI —MADORBITRE

« —ATEBIID TG

s AAnBLEBIBAE EITRORVR2HE
BEAEFIZATYS :
1. TRIABRELES Uy AN — RN TET,

2. @57 L—hEBLRAHREY,
3. FwhELL, B TIOELDELET (BEZT).

@ RIETEHAD4 s

TOHO KINZOKU Co., LTD

KRB b—F2A—N

Th41-0051 " F210-0854

KEEFARHPREFEERET2Z-4-9 BEREEEI 2 /& 123 |81 1B ISR EFET4-11

Tel:044-333-0012 Fax:044-333-0321
(BAVLESHEE)

Tel: 06-6229-9881 Fax: 06-6220-8150
URL:http://www.tohokinzoku.co.jp




k>RILCIM 7T5F 2015

NETISZ&#&#HS :KK-100049-A

BEERARBUER AT L

DFEIEFTSy F7F—ALICkD
CIM Communication ( 1§52 E « —TEE)

\iw )

e

BBARORE o f Mﬂfr}b@ﬁﬁﬁ;»_ HI—ETJMD!{EEE _Jﬁﬁ%&fr}b ;;;.
EFIHERR Y EL T — % EFRHEL LI HAF-4PHTRABT-5% WIBCERLEETAVENRE
PRELEVRET-9E Civil3D/GEORAMA %3IR EF{LIcEML. B4OTHEK LTHSTENTCEARALEY,

RLET, LTEFILERTNET, RETHRE. BELTL*EY. ENOREET7ENEEH
VT, ZOBEEHRFTETY.

TR EE FIL o CyberNATM

F o200 3 REHE (BEAS - ELR) ETTHE

AutoCAD =
CivilaD GEORAMA %

Navisyorks MNavis+

CyberNATM

HIFFERE IHTEHROREHFFY TT., AMITET 3. TRIEBAVLEDETEW.

@ et BHIE
©NZAN. . wxi  To0r 5208 SR LNRERNRATI TS 237 #63
T ikl TEL : 075-417-0100 FAX : 075-417-0200

Et%ld AXTEFICHTZHEMERS X7 LINETISH B,

HEERAAEE F—2NVATF—vay) bz L), AREELD
BREXAETEICLELE, RERDEHICHRERHEL, 2RE-A
Tayi)—-+BEERTIzLruETT,

EiRhi B,
b= ATF—i

CHAE /:ulf&ﬂ
 MRSURL S

A=Y a—A oy FEA

l'r-fljl/*fﬁ'ﬁ

B4 B EA S AT GER R RET 5oL kY.
7
i #xDFE—o 3 LR UEIRFERRLE K.

ERARIcEYRFEY Ty T RERISTERET,

HARL zILOBROS—7 v EARERT A &ICE
YRV EELSIENTEET.

SCREE-SLARR

4 BEAENHETHRL—4~ORNGHTELEL
ol LEEA,

SHOEAZESSUREV BEOREES I XY AT AD AR

A SRR sIL-T
MAC 2vy e | D saneoen s

T272-0832 FEEW/IITSEE-16-3

T103-0027 Em#idRE B EXIE1-5-3
i
TEL:03-3231-6966 FAX:03-3231-6993

TEL:047-371-3181  FAX:047-371-3190




PR

T Y BT R I T T

PESAIIT I - 2V Ea—F Vi

The NextGeneration 2% v h7=2—L13C-2B
COPIS38HhH Y 7 2 —§ik
37=LRNAT9b

POWER

INTELLIGENCE

—
PARALLEL
2010 HOLES FAZE=F m/min
5% NN
n oy
COP1 235&
o =" NCOP 1838 |
Ty
\ e,
"~ —
.00 —
13400 1000 2000 3000/ EHE

FUIV I\ E=1
®m DRILL MACHINE CO.,LTD.

.y T16-0014 HEFEHFIIKFHEEE6-16- 8 # E /L6
TEL (03)3806-3377& FAX(03)3806-8461%
M % X 5 T657 0864 REEBAHHXKYEREAS-8-4
TEL (078)802-5551% FAX(078)802-5528%
wAk B AR T024-005 F F E I E W oK B2 & 2-1-36
TEL (0197)72-74168& FAX (0197)72-7418%&
M B ER OTB300021 EEEASTKTE WA 12330
TEL {(0942)27-5992% FAX(0942)27-5993%
E E I & 76701332 EESZAEEIATNSERASRNE4E4-3 -
TEL(0795)36-0461% FAX(0795)36-0467%

i34t T R

ﬁfﬂﬁLHﬂI
i85 E}"_E.': D C E Pq

FrEEETEE 12,3370 1/ 100m crosen #76m k1 02)

DHEOSA 754 VEEDA Y ISRAF LG TOERECH I TEMOSEIC. BHFRLSE® COFHuETIIFL.
BEMOMEEOELVHE TEO-—XhEaFo Ly . ARNEERTTCE. e DREEICHEETERIT TR,
BEEENDRITEEEDPDYPT FHELTEDFY, T, BEEED-1-RARBECFDLEL. IOERRETORED
LTah. SHEEERCREST. HTF-rvISOEBROE - @5t - ELOEBCHRIUTWLRIEBNELE TLET,

ﬁrﬁ{«_sﬁmsﬁﬁ“ﬁ EBH.:E L,EFEJE,EHR% *4&1 2337 H?&aﬁ}mmnaun
HL<E, ATESITRESC T CEAVLCLTENET,

http/iwww.lsweb.co jp/micro-tunnelling! [ATIEERR ] @?

=3

il B TIHGE T R T135-0033 RRERIRERIIR-124201 #an LS TSY=VHA
Gl hitp:/www.Isweb.co jp/microtunnellingi %% 03-5621-7850 FaX 03-5621-7851 Email akasaka@lsweb.cojp
55

mﬁzsﬁi,m :EE13£F-FE'3 (EFE‘Z'I4~26EE):V

ESARDEE & IRHGARE - BEBLSE

i iﬁLI%Eﬂ:_t%ﬁﬁﬁmﬁﬁﬂ

?Eﬁl%ﬁiﬁﬁli ?EEIEILFFD bﬁﬁf’ HEE’EJEIEEWE?’%J CLEEBRIC
B ATEERNRSr TR4FESORHLTVSHET, ERETORSMHL
REERET DL TRRETHETT.

BEAEOEHBICNT EHREOBEOSOCERICNAT. COE. gL
SHTHEBAEMEERTITLE L, BRHEEEE LTSERLEREDNFENTT .

T = o = T R EECTEETERRRRRETTEEE
QifE1 3FEMOHER [2E] ] & [t | T —F8h IV
OBFEORBHEES AR - BHERRMCE>TEOEATA MogE
ORESICFRAICIRASNERE GHETEER) @Hﬂﬁ%Fﬁféﬁﬁnﬂ

2_ .H ............................................................................................
BEEBAIC 1set 2,000 GHEH - Ji*‘-h&)

B BATEIE  ccc oo eeeeteeete et
FEZEOSHAFHIZTEBHEOWLTVET.
CHRACRREOAS. BEEHEAMTIOUABBECOREERE] [CEALEWEESMBEI CHRBEAIRIC
SEESEOHEES, (3. 21 (HF) &, K& SEESERALTEHERD SBHATEL,
TNBOZ EBAVY—RY TCEALTWEY, [EEIFEIaE B

X

T135-0033 FREFELIFEAI2-12-4-201
=p: 03-5621-7850 FAX 03-56821-7851 Fmai oda@lsweb.co.jp

HRXet LSTS =0T

hitp:fiwww2.0cn.ne jp/ " Is_siken/

HRYDEE




(EEBHX)
21 L& b RIVEROEREEE

g2 b/:)bfféljtgg:%ﬂﬂtmmwiﬁ
%3 =ERDEE
%4 b b EHE
&5 b > RIVORERE
6 MIEODORET
7 X RS
% 8 Bt > 22
£ 9 s MVIvE,
BI0E @7 —FXf
BNNE BI '
E12E YIPOERE
EI13E $EHITE - #EH
E14E HRLRILOD
EBISE st
Bl16E ONKE
F178 RENK

£ 0 O

it

BIETX

ICCHBELIAFDAIK, BH -

OHTIRTFE

TEL 03-3267-2888

B LAGEEIAFAX, Eeld, i< DBIEICTHELAH(EEL,
R - L - R - MRS APEOL, B LAHS FEL

T162-0832 RHEHEREFHET 16 A1 v —f¥R
FAX 03-3267-2807

FAX(03-3267-2807)

%

e i
KEXIE:
BEXIE:
ERERAT

& B B F
éttwﬂ TAERT = 0 —2R) B
o WE G I N ESHOED KB XK E BHE £ SEED

DF001-2122 MEBEERTHEE 4 THIGE S EFE(098)870-6411

X R S ara

(ZIKﬁKI %&Ei Fﬁk,mﬁﬂ,ﬁﬁlﬁ‘f_ﬂ‘éfﬁ%) V‘“ﬁ

'H/\ '*L1 o~

,%wz@ b v \)Lﬁ%%ﬁéﬁ 4

o e u\\wuf“ SN R

@\4 nLLLI»

% fkilﬁﬁ‘:‘&ﬂﬁ ok

P (o) =
\

\

T16-0013 FHEEFENXEEEES THME 7S BE03)3891-071

THGEO-1133 XEAFS#HE/IEL 2 TE21HBE BREW072)691-0711

T812-0011 EHEEMHELSRELR 4 TEDEMS EE(092)436-1588




FHEERDFET 588, EHOT AL ERRERRE R
CESERRETEA, HIEBEESEIChIBOTRYET SR M
HRESVERA, Pl BE, FLUF BE A TSAF
OEY. SBETETAZMELSY. BRODDBIEREEST
ETWET.

FUHikd, HRBEETBF v LTI SARTERMT A, 2
ROBRIERE HiThEE-TRmERER A CIUBAATEVE
7, FORBIFEFEZeDevIPER T2V 7 FCHBShotPlus-T
T, SEOBECENTHBYCEREFRLOLBVET,

—ATSRRT T A0, BAORBOET /AL, sTRAELTHE
(R -THEVET, FUHHAEORERE TEHOBFELEHE
Zhc oL Torica.com/edevilic 772 A LTeDevl| Case Study®

FAETRICEZTTE L.
) orica

orica.com

CORENE

OMACL—Y— Y AT A
O+ 7 AIMHPFEE)
OXTET J%E

(%EE; b d\%é%@%‘é%-&;ﬁ%‘@)
mLTEsA HLidE

SRR ES
National ESEE#HK Y ) v ¥z v b (2,000m’/ming 1 7)

ket L 2 b PR JANE TH

T134-0093 FEERTE) X =2 7[FT1409-1 TEL : 03-5667-7803 FAX ! 03-3804-6053
URL : http://www.rent.co.jp E-mail : kudo.yuji@rent.co.jp

=

H+E LOGISTIK GMBH

Clever Conveying

Tunnel Diameter ; 2.10m Tunnel Diameter ; 11.30m

Min, Radius : 1,000 m Min. Radius ; > 457 m

Minera l: EPB Minera |: EPB, Hard Rock

TBM Supplier: Herrenknecht TBM Supplier : Herrenknecht
Conveyor Length:  + 2,500m Conveyor Length : 5410m

Belt Width : 1,200 mm Belt Width : 1,000 mm /1,600 mm
{apacity - 2,000 i/h Capacity: 1,200 t/h

Installed Power : 2% 355 kW Installed Power ; 4160 kW, 2 X 90 kW

Belt Storage Capacity : 2300 m / horizontal

Belt Storage Capacity : 400 m / vertical
i< —F ) - e4t

H+ELogistik GmbH @
AR 0)
T438-0216 HRFREHTREL 216 HH1
Vomuald % TEL0538-66-1211 FAX0538-66-6410

Machinery

By EE

- Vi
VOLVO E%mﬁ TMS Techni-Matal Systémes

BUWMEREEI—IVETHIVHBAR
F 2B ENBHEA ARBCH A

FHERSE
4XxA70—FERE L—ibb 50K

LR BARAEE 8y R

(i&3%) TELO538-66-1215 FAX0538-66-6162
i< o —+ U -

N
) T438-0216 BREEEHRTA 216 Bith 1
Vo {455 TELO538-66-1211 FAX0538-66-6410

‘Machinery

TMS #t BZfUEE
8y g




JL50-5RIVIF~f 327Y-MRAYAT L
Tﬁ!x:l—lfz' ~/ NSCP I-TN i

STaM

Tunnel & Mining
~yAT4-7/RILBASH
mﬁwmmm&%mﬁwarbﬁ#

TEBB 0836
FRRRTHR T kG 2-26-1

Bg okt L
TEL:Q133-72-3715
WAL SRR
TEL:0197-71-2405
EREAEE
TEL:0268-62-1426
W
TEL:0538-66-0166
BEEEEE
TEL:072-677-2101
.’ng_EDQBE 262111
TEL: -26-
T!i’éill’ﬂﬁ% ! | mEEENE

TEL:092-976-6331

- w o — SYmTEC i
¥ B A ™ s FETI T - 50 = 53 W (=] &l BSA;
E & ™ [ £.EE2A) x S TR AT 3 ﬂﬂm a7 = =
IE. m T ) 3 & [F-LAEA - v
T % T T W T 7 T& A EHRTET) | X M‘
T[wRET 0 | i T = LIS n LIiiL
L] LEe] «
- [ mmm;ﬁ :ﬂ LI 331 =00 EIE= ‘Itkﬂll!l /i [IN]
[ERHEN | am | dusr | avar [ aies | [TiE- I~ i L T] = L [ ]
[BRHLED FE] A LEY [7—4 DO A gl WA= ‘I{&lm efman (]
ERER  [Emax = 1] 1. ™ T s T T R E——
B e e T o X1 BAASTRE, TWL0 Sk, g
[ - 5
FEEaE . YT A S —EE ATD -E T LI
[ DY 22 ] 3 [ T T M MR ARKE 273 o )
o AR ANR] — [ et i IFd | LHemL T, EroaEETEio-aREONL, IR LTI AR LT B PRI AT,
Eo= T I 3 o R R X = M TEOREN ey
e T LT I [posr g AL T e DA

N BE < DEXEMTIC
7Za—FYNRTTHFE>RX T4

B AP I Y—51> Y2 TV VT
v as *
/IN=Avoaq320 - Y27 2 JL;
R EEERHOERFLLAIEMEQIT LTI TEAE—T O DR ICITHA, EIERAKEBICEETEEY .
m2EETA )\’3434}37')95‘)7\?.&{:;% HMEEHE iU, a7 H o FILOFRENEELLEATXRCALLELE,

EKEN SiEF Z %ﬁ’.“ﬁ &5t |BHATE TUUSTULIAR TUSSTULTE
TEL. 03—6907-7512 FAX. 03-6907-7522

http/fwww.koken-boring.co.ip

& 3t T171-8572 EEHLSEEZMR:TEIrSEI?S BATEENIE
TEL(03)6907-7888( K Fk) FAX(03)6907-7927

JE¥ER 5 (011)561-4D61 BALEE }762-6075
KPR JE : {06)6385-0350 hE & :

{EHERJE : (025)275-6877
FLN K IE : (092)924-5001

IMIWA ZZKIRUNA
K-40N k2 X\ Bl

A70-K%k 2014 SEHHHAEEES T I EHE

BATHPHC | FSAHED - 1 /R—m, 37 - PATLER TEL:078-251-5001 FAX:078-251-4525

SRERTEAS S T AR

http://www.miwa-gr.co.jp

(4FFE3ESEHR)

broer ot AT

KEFE BB

B5# 2098 &{&K{@ig2 500M T340M
FEBKX
FE & brrIEHBEOREDHY
1. B2, TERB2ri 2. hrxllbeid
E1fR PURITIHCHBELDIBEWMESR
_1 HEOEE 2 HWECEROSE 3 HMEER 4 pEEE s tEraErooY 6 BE0ofE 7 T
FIR hrRIVIEEHERME
1 BBEET s @t 2. bV IHE - BATHBERE 3 ENARCBREES 4 RERIC#E S BhERIRSR
FHR MERAEE
Hﬂzﬂ, iﬁ"”‘ﬂﬁ*ﬂu ? BFEREE 3. EhEENFE 4 HERE b EMEEE 6 BREE 7. TOMoYIREESR

—UgEE AN IAERBLTITIHE 10.EMRS 1 REREEGEL  ESEEREBOREST)
WZJKIEHE < WTFOKERE 13 IR MAHEE

FNVIR IFa0ZELHWEREDESNA
1 AFORE 2 M EHOREEORN 3. IV IEDROOMISHEE 4 FEORR

& #  T651-0072 AFETHARETRRET 2-1-16

B LAK L, BHAFAXE 350 OFIEICCHRA LiAA (&, FAX(03-3267-2807) iz T
:BEELJ'L\ESL@ﬁi B W - BN - RE - BEESEWTLO A, BRHLAS ISV,

O ImI ZI T162-0832 FEHFTARKETATIE A 4 ¥ v — 2K

BiG (030326726888 (fL) RE00110-8-190072




XERETJDI\IJIEIE}EJiUJﬂE'CEL
&L >MDEFIXLET .

¥BRIZZ7ZNAV T ORUBEME!
AR —ATHRBICBUVLEIEET!

#76.3 3.2t

REEDRR |
EES {7

AGF-STDI

*BEELICRIEREEQUBEOHE!
IS — 2 TRIBICE UL EIRERT !

$114.3X4.5t -

T BEESEERR vk

(ﬁﬂ*#a&wﬁﬂ T i
Eﬁgﬂﬂﬁﬁﬂﬁﬁ

¥ & REANM  NEW-TSRF, NEW-TBU
$EAVNREAM 2O/ FNA—I\—.FVHES
KEAVNRTEEN T hPEIL

K AR I FiR—U T SP-IFTE

K BRI —PINA ISPy SR N TE
Xp27.2FAE. BEARIVNEEEESD

IAT(=IvI=FUsikxe
ST ENGINEERING CORPORATION
T581-0833 ABEWFAETB+E1THI08SHE2

TEL:07.2:990-02500FAX:072:990-0251

http://www.st-eng.co.jp

BB XU UET

N—&INZT A0 —7 v T NWeLET
SU—X

100, 'h:@ﬁélmi_!:%ﬁ

_ . _%EJF#EC? 4'}»57—7‘1/7\
[TWSiLIﬁJMLﬂ E@ﬁ?ﬁ] |

__ .b@i'-s? |

10T 44—

45mMA YL ERS T 10T {£5K% > 7 oTEY7

| EHEE quwouauw

i _6)452 1616(&)' FAX( 078)45__:_61_




Vol.46, No.9, 2015 Sep.

FIFWAMTF 98SBR

W:E 5 =
FoTex LoET @

|13 x
EsREHILICE T 32 WE R HFE TRICR Y S RARMAR
ek EemE K-4H

Bt IE]

PR NBEREEAEDETZY—IV R b RIVERR R

—HIFEHDWR BEMRIV—
il -

b XL
AN AREDEETNDH S b RIVIFILHITIILZEEER
—EE2635  A&ElF b RIV(HBIIIR)—

;J\ﬂﬂ EE.@E% WUE .................................................................................... 7 |

ZEMXICHITEIEKERY NT—JDBREZAT I\/*)lxﬁﬂ“}
—HRFAEKER ZEEE#HE—
i 3| 4@1 ﬁﬁﬁﬂ % %# Eﬁﬁ ............................................................... 17

vYE- G

|RE SBREY Fh TP
AR HE R

YTB 1120
b/RIVEYH—

PYENOY IR =AL

: | it FRETREEAOAITELE S ADHENL 903K
115 EEEFERESATIEI24-1 B (08477)2-2187H o (03)3201-0701%

&SR (022)792-453440  KIEE%ER (06)6531-157140  BEEEAT  (088)89240484%  AMEREAT (092)471-038169

fﬁk.@ﬁ %H?‘i ............................................. 53 .

BEHE o FBR Bk coveeeerrernrrmen e 31 1

ZE|EZEYT 5 3FEORBBEY—IVF
—ERTFKE ILBE-S - RIKBEEY 5 —BERE—

Jb#t AN e Zih == ] TEFE wrvrrrre e 95
WE &5 R

WE b RIVBIDOREHLEIM(8)
—BITOHE - fE (Blam) —

[ v 3 VBT OERGCEN | NI AL e 65
WMRGIELY
ENGHEESHEKICEENZEE LY

L = T P RTTRPITROONS 15

BUftE FSUOBZTHD
BUHoR FURIVIERBLY

mﬁ ){Q% ................................................................................................... a1
mE i
TREH Tik - e - ®@m—a1—R
i) % L L EALLLEREOTERPOPE 16 b= %B .................................... 64
oIV v—FI FRWD—WRZa21—X
*ﬁ % g_l'_g .................................... 30 JTA%%E%‘ .............................. 77
= iR
= W
N HAS b o SRR crrerrer v e 78
I SEMK- BB EKE S b T~ OREERAL b RV
i —EREKER ZERERE—

ZEEMIKIC BT 3 5KEBEE, R AE T 5 ER LSS/ MERRBEERE L

2 Tﬁﬁﬁuﬁﬁﬁﬂﬁﬁénfét.ﬁ%ﬁﬁm,%ﬁﬁ®ﬁﬁﬂﬁﬁém%ﬁ®%ﬁ

= GRRICEL oS8, SSREROBLVERI N F7, BB PRKT

' * OFHERLGES 152, oYy & Ty FHORE RS HIRS TS A R S OFELRAT

Wio, O, EERTEAE R b7 -7 EBET S CE2HARE LT, 256
km#EEEEREAREE L. EEINOEETES

(BEEH : TR ER (EITEHSE)




RETE - BTERRUGATEAM ! RARZBRIFIC AT
AMERIBTI L F v | |
" : SF-AI[E ! MEEESR/NEESSIEWGCDER =3k - ww

Ty I F—=LIE =susncans:

EEHS AT D
NETIS CB-040060-V E¥EtLtEstt Skl o L5 bkt (E &
KX B # E EEHEE S A S R
HE AR B
i
!
!
! (& £E)
l! : E i IE /O #n Al
i : R o AP E R AR RS R R E R ot AR B AR AT &
: - B E) T AEEAREATHEr va2L v —TE
i . . H B T SR e S AR S R R B F ® X
| el R, TORE, SERE, ié!@%t/\@;iﬁ : ) R AR ERITRE
= - L2l At
I Mg, HPE, Zofhih MR
| EmoR ki B m o= ® wEAZ
I s b A A A - et
. s e , : v K= PN SN == 5 s R & e TR N RERERENaH D AREEAR
UL - KB by RADEAEA Tk | T BT Z RO T Rﬁf;j ' = e wan
oo —AFRMMIOIATEA WHAR HONE) | eHEeEROILK, B Ol = i
w__)w‘,%iﬂ_%u;%ﬁ[g Dok | s A x. il AR TEBASE AT TR A A B
e ' hN o oBOE P AH S R A AT AT S T R
FIANTs—LIBREESE R T bkt At B A AR BEHIZH b v A L S E
TN X K £ # T0-0944 ¥ OB Horh .2 X F & 1-4-256 TEL 025-280-0337 - v a) = = oz
B e W B T % Ti2002 % F 02 )l 0 o oh F A 2-12-2 TEL 048-257-0848 HAZERCh » &7 5 =
TaYEw 7Ty SHiat T135-0047 i,h%[s THKEE1-12-4 & i % © 0 TEL 03-3643-7241 = % = KRR A RAEE AR B
IRA=UARTHEAS T8I1-1313 & I B & B OB X B ¢ 51524 TEL 092-585-5133 ~ } y—— oy e
MCII=H U v — XS T103-0012 Fribhd AARRSME 1010 4 h -7 HABSAE L TEL 03-3662-0253 R ARt AR AR T 22 RIS by AVEES
Mo+ B % &% X & # T0s-0021 AL W rh MO OE BN & 8T 1-1-1 TEL 011-841-1435 HE E OB I3
e X & # H A T4620832 & F E H oAb X £ F By 7-148-1 TEL 052-811-3984 I o . _
MEY =2 —7Ib #fatt T78008156 & & 2 — B 35 TEL 085-878-0050 ST A BB R - SRR B R B
thArEd—F 5 s T HE B BB A OH F #3223 TEL 027-235-5498 SRR A TR R
o3 — b U v gler T104-0032 FE RER PR X AT 3 3-144 B F £ o TEL 03-3551-8391 i OB AT EHI R
BRY=Z2-70T7—%Z BRSNS TI63-0610 ® & O#H ¥ 75 K B #H # 1-8-1 TEL 03-5326-0720
B & B4 B R T &R BT F N B 2-14-16  TEL 0875-25-4162
B X &8 &K Kk&Hi84E TI71-0022 RS EEXEBREI-10~ 1 % TEL 03-5950-8211
BHEHTF—DR - Tty T80 F N OB & R W M B 2-70 TEL 076-229-7260
OB OB I ¥ Medt Toeso002s (b B R OB M M O£ M 1-6-6 TEL 0234-23-3322
7P E U OE E BINSH TI41-0022 REERIIKRARHEIT-IA—a-tAfv—svzat  TEL 03-5789-2206
A H E £ Bk X & & TH-0082 L0 O B F OB W OF OHE 3523 TEL 0836-21-2665
B R &2 &% v ¥ / TVR082 M B oM K B O v 1-19-23 TEL 082-507-2737
X e W HEE T0s20002 L BT OB E X & F 2% 1-1-1 TEL 011-8320-8588
R Es e s — N TI0047T F H ¥ OE ¥ K E K 2-4-15 TEL 03-3927-1331
A e H =ZFE T E TH31-0074 AWE IR AFEFEI1-22-3/ E& © a0 TEL 06-6371-9947
=EHER

HP

T103-0012 BRFRRE AAFFRENT 1-2~10 1 F — Y7 HABSAE L MCLI=Z#1U=—-X(B A
TEL 03-3665-0253 http://www.chemicalfoam.jp

sz BEBT IANVERESEHE mszes
T28%-2505 TIEEJEWEHNS163-13 TEL 0479-60-3555




L F v —OEEE - FETE

PV YF r —OFEE TRS-83 1175,/D6 ! M3
A= B = H FAR FAAY Y : FARA Y
i fill i) em 60 75 | 90
HE S oS (&K 500kg/em’ 700kg/om’ ; 800kg/em’
B g2 ot 36 AD 40
B’ _ E om 13.0 10.8 11.2
- i m 2.5 3.2 2.67
] % m 3.30 288 . 341
v vyolJ P8 300 102 ' T

SHMEOE S A% 0 X T, SR C e AL,

W 7-NFERRI X4

OAiL/EEI T381-0101 REEREHEERMAT484
B (026)213-7024 () FAX({026)282-5803 http://www.wkk.co.jp/

ool

Jb
H

MEZTE S OB B et

iR £ T 8 &
X B OE R ERSEele AR ST
EHAY R A B
R £ & 5
HHS BB R X
EERRER A 7 « 0 — Bl SRR Tl - & 2 ek B e
AR IE 2 wom oH I

£ Al

AR ARG T BT SRR B R0
-

HEE AR E R

(&

g wd
R TRER SRR AR RR

i
RAFESER et ERR v v 5y —kE
i
HRRTERRR LSt E R R
o o—
RREbACE R R TR R

H
ST R e AT R R 5
St SRR

At

A

3

MR A B A FAiGES AR
H E 3

B+ 7 AaRBRZ v F=T ) ¥y

6 i

g)

T o¥E A
BT 5EE B L BB A SR
ERE ST AR

B EIN

PR ad B EEER SRR S (RHL)

BT - v A VRS HE

z T

2 A A S AR O BT S
HEYHERTTISTER b v 2 VIFRER

® K £
IATITEGE AR < CERE R IR
SR A LRI AR R A

Bl F *x
HREIHRAE T =) v ¥ e vt
THEIRER - TR

H
At

~




BHL BRECAR

U, M T A —T LIH19995E9) 0 STy M EMERIBMALTLLE.,
WoTER/ NI EREL. ERECAROKIELRERTVITER 1
rTasy—oX1z@AEOE=LELE,

= DIEVERER
g&%&(ﬁgﬁ%ﬁw B2SADTANE—HR
HiE st S T OER ELAMICHEREBEE1/4

- YACs 1N
BoS2ECA
EOh TR
nERE
750/ mink 53000 M
/minE TRERERY BrKA 4
BEsEEA
TERE R BE
. AFay
EEERSE BEIO—SBE
ELAar=vFEORAMNEE BERA—ILBE
mzkUECABETYS {hlERE. otc.

R EEEEE R © 1500, ¢ 16008 (FEEHL)

o0 e L e o

B GiE T T a5y — X B S TBMAR ' Toaub b AT L S, EHEA RV IERCATAEREIRELTLEVET .

BECET BN RIRER(TFRETEST,

RASHITAY—TA

http://www.mcmem.jp
& #HEMEENEMXOEERAEIT B1014EH
161.052-804-9633 fax.052-8041505
bt 42— EILES BHEE TEF4LEH2E
1] 0766-64-0351 fax0766-64-0352

AN AREDETNDH D F v RIVTEILHITI2EEER
—[E253E AEEN RV TX)—

AREERE (D b B

AEE A GER2S0mO 2 FROBEE - YA ATH S, 20120CEH20F 5 A4 wERABNTER b ¥ & L
HRTA 7y AABREHSREL . RO TBmOATE(THNIK) L, ARESARECSERES 50, b
o & VN O AR ERIRS, R[S A FEEO TR, WS R o BRI, REHE L EERIHL Y oReNE
A5 C L IC K DEEFHER A, TR, FISTERLTREY AR >0 TBEMIRET 2 60TH
5.

Safety Management in Tunnel]]ng Works with the Possibility of Generation of Inflammable Gas—National
3 i Route 253 Hakkatoge Tunnel (Tokamachi Section)—

By Masashi Koike, Taisei Corporation

Hakkatoge Tunnel is a two-lane road tunnel of 2840m in
length. There was a methane gas explosion in the tunnel at
Minami-ucnuma-side section on 24th May, 2012, As there was
concern about generation of inflammable gas in the remaining
750 m of these works (Tokamachi Section), We finished to
excavate without another accident after conducted safety
measures such as 24-hour ventilation in the tunnel, prediction of
inflammahble gas volume, early detection of inflammable gas,
safety training and evacuations drills. This report confains

- specific information on the inflammable gas countermeasures
Efi; [ E RS R implemented during these works.
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Tunnelling Technolegy to Support Water Transmission Network Construction in Tama Area—Bureau of
Waterworks, Tokyo Metropolitan Government Tama Hills Main Line—

By Hirofumi Mizoguchi, Bureau of Waterworks, Tokyo Metropolitan Government

The main transmission line in the Tama area has been organized to originate from the Higashi-Murayama and
Ozaku filtration purification plants in the north of the area, branching off to the south. In the southwest, the
capacity of the main transmission line was reaching its limits due to advancing urbanization and, furthermore,
there was concern over deterloratlon of pipelines. In addition, as mutual interchangeability between purification

e plants and water stations was insufficient, there were tasks such as
the existence of areas in which back-up was difficult. For these
reasons, with the goal of developing a wide-area water transmission
network, Tama Hills Main Line with total extension of 31.6 km was
constructed after divided into two sections. The first section for
maintenance was 12.0 km in length (between the Yarimizu-Oyama
water station and Hijirigaoka water station) and was completed and
went into operation in 2005,

This report contains an outline of the second section for
maintenance which was completed this time and installing pipes
using various methods such as sharp curves due to Tama Hills
topography and measures against gravels.
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Third Connection Pipe Crossing the Tama River—Bureau of Sewerage. Tokyo Metropolitan Government,

Connecting pipe between Kita-Tama No.2 and Asakawa Sewage Treaiment Plants—
4 By Takamitsu Kitamura, Bureau of Sewerage, Tokyo
Metropolitan Government

treatment plant and the Asakawa sewage t{reatment plant is
It is a facility with the aim of making the treatment function

of hoth plants mutually interchangeable and ensuring sewage

third connection pipe after those installed between Tama
River upstream and Hachioji sewage treatment plants and

BEEEFSER LIz —I FITA the works implemented with a shield TBM.
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Measures that Combined Internal and External Reinforcement against Deformation of Shield Tunnel .

{Design Phase)—Minatomirai Line Takashima Tunnel—
By Nobuyasu Sugivama, Yokohama City

Displacement and deformation in one section of the shield tunnel were confirmed in the vicinity of Shin-
Takashima Station on the Minatomirai Line. This occurred in
connection with ground subsidence caused by the works of sand §
drains and embankment which was conducted directly abeve the .j_
tunnel straight after completion of the tunnel. The cause of this was
assumed that the effects of ground subsidence exceeded the
estimations at the design phase due to the complex conditions of

topography and geology.

FEMEAAE L o =6N/mm?
operating traing was the highest priority.

This report contains information on tunnel reinforcement works

B3 AR S R i design.

The connecting pipe between the Kiia-Tama No.2 sewage ]

under construction by the Tokyo Metropolitan Government. ;

functions at the time of earthquakes as well as utilizing
efficient upgrades and maintenance and operation. This is the |

Kita-Tama No. 1 and Minami-Tama sewage treatment plants. |
This report contains an outline of the connection pipe and |

WREET 2L (R

In order to ensure permanent safety in the deformed tunnel, both :
external reinforcement works using the high-pressure jet mixing '
technique and internal reinforcement works through a secondary
lining implemented for the particularly large deformed section were i
conducted. As hoth external and internal reinforcement works were s
conducted in an in-service railway tunnel, ensuring the safety of g

ikl BB EE AT A b AT, LR A01 2 T b 5 & FES -mEESHIL® b > 2 VBT,
EEGEe & B RERMS TRERA LT, 75 v ¥ 7 - FERSEEH I LRI TS 5 I b > sy
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ﬂ%%ﬁ%ﬁ%ﬁ%L,ﬂMﬁﬁﬁ,%ﬂ%éﬁ%,%Vi»%ﬁﬁ&@ﬁ%%%FV*WGﬁiﬂﬁﬂ—&K%?%
qEAEE HITLC, SENUTREENA L  AAMITEE LTE LD, BELL
Empirical Study of Technigue of All Cross-Section Excavation with Early-Building-Invert in Weak Ground

By Jun Sato, Central Nippon Expressway Company Limited

The Hachinoshiri Tunnel on the Chubu-Odan Expressway was built in the ground of highly weathered
mudstone of which competence factor was estimated less than 0.1. We ensured dynamic stability to reliably
construct the funnel in squeezing rock ground in which it is difficult to create ground arch effect by using the
all cress-section excavation with curved cutting face and early building invert technique. We substantiated the
validity of estimation of the acting earth pressure, estimation of support strength and the technique of all cross-
section excavation with early building invert through construction. This report includes the following: outline
of the construction, overview of the mechanical behavioural properties of tunnel with early-invert-building that
have been reported up to now, summary and analyses about the dynamic parameters of an early-invert-building
tunnel such as competence factors, distance between face and building invert, dimensions of tunmel and
suggestion of technique for the rational early-invert-building tunnel.
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