TRUETH ARTEA 10 BRT) BERHTS ME595 ISSN 0285-631X

L1

BRI X D EEEZENATM T RIEIHE

TBERALHET IC & B KRB IR HI O FRREEFE

HERESRICHS KRBT TERRY 5 —EZ 2V J5HE
RREEMOKXEE - BKETICHEITSD—IV K b RIVOERE
BRI SREEIC &L YIRS E Y 27 ADRFE L HETEM
ERETE) T 0 £ Wi Lis@ A ICRY 9 5 KA

BA by RIVETHBEE




SINVFIE mAE a—-MIUFIE

HH IOJ s Vi — LAy 5—

THEE

- N1y 5 —HAEIB0WT,
-%ﬁ#ﬁm\%éumkﬁ4

P E R ALIHIEEE, SEE :
EEmJIJb@%rMEM$VtJ7,
CEMEAEC . BOMEIBIE,

@ s L

P2 hvi\ SR57L 92T )—KRSH
KAYABA SYSTEM MACHNERY CO.LTD.

http://www kyb-ksm.co.jp
M EE TI05-0012 EHHEEZTKFI2THELNS ERAFESKMEN

IOTIE 250038 MANREEETEREES

TR

1TE12ZE1S

KIREZIE T664-0063 KIEWeHETITHRE 1 TH2EH205 TEKE = E b
FEEEE T820013 ERASEETESRESRE2TH6E6S RIEREN
=EIE TH140396 = E R B T E A4 E ¥ B 1120 F M o1

TEL 03-5733-8444
TEL 042-767-2586
TEL 06-6387-3371
TEL 092-411-4998
TEL 059-234-4111

=g a9

GLED

0 ISAEBDE

. OBEGRERUALBILVEN

. ORBAVTFIARERVST
= *ﬁ:&gr*Eﬁﬁl..;ﬁ

T

| BIRECIA U)J‘J'C'C-o)'fﬁﬁu B '48m2%"%% .

O BLARES S ) USC B-0USCOR70

Fo=360x22m*hx0.75=5,940 (mg/mln) E;E,E:gfné:- ZA00ri/min ZE-L:P;::ED- EdGrim
—§ paT— |0
O FERNE 741Tmm (JUHBE] | 7411mm (SL/HAE)
2350mm 2350mm
5,940 . m mm
Q4a= 35007 =2027(m/min) s — it
i i FHAREAC0VERKVA SHEIWI10TKVA
Qa=54.0+2,027 =2,081{m*/min) Bt | a0 GTRN
L ™ | Rt
O ECAHDEE s 2
e Y T
@s=1.2x281 ~2,686(m¥/min) < 2,750(m*/min) ~ [EEEEETE . A

B) SRAEY AT AR CFEFENE A,

¥1 ANSZRETRN SIS ED . KL AEOFTIEHEE A, ¥3 BECSIUSPREVKT. w4 JI5 Z 0008 HUC MBI (H24.3) ISED S R ICH ST ATLETT,
®5 EEMEICT2750myYminF Calts.

2 TR ERES) l:j
BAIERES ) A S LRI =T urL :http://www.furukawa-sanki.co.jn/

F #
T100-8370 FEREEHTRERADNZ—2-3
F==E 203-3212-68675

ABE S m06-6344-2532 AHEIE @052-561-4680 H.MxE ®011-784-1178
iR E |022-221-3532 AMIE n092-741-5193 NFERLE B02B6-23-B6G62




IA—E—S A RN BKSATL

B KFCHA+TA1F—
Bl - B - R OEL K —F

m LTI —
K —RESOREAERLL T FiLL A —F K —k

B EmEE
EETRA S BKEDER - K EETESE/ T —

a3

L F L — R —F

L 8
A F LA —
IZf -8
o—h S ORI
(RAHESZTE |
B 7A—8—J7 B RN F TS5
THEISORABLELLRKEEOBRE TR E M &0 RAKFE
RARETOVIOHTE

[ =2 /) b L]
WESh T ARDSHAKL—DBEREE B YRTLATA
95w ZBITHEE MO EAL KT

T ASHELE(ES) TEL(06402-8251 FAX(03)6402-8255
+AEHEZE (KM) TEL06)6363-1884 FAX(08)6313-0755

[Qlele #=tsit =T 72

1E 1 ANXG ] S
/[ it oo orLr [/

CT-Bol
ﬂm@a Stal

CT-Bolt i3, MTE#MN,LT LR LA
EBAL, BFERYRY F—»b~y FICL

| [BEBII-LYERMER]

b, MLCEHEICHESTEZ AT I FF
— MCHEEICEET S 2 S BHEET,
CT-Bolt 4. Bl TEINEEEH & XY
TFLY—AR LT, BEEFPL-EICE
WrEh i,

[EAW&F—AAWF

F—invkesg—tibans: WER)—7 |

IS ERTL AN RAERETD
THRRMAavizil

[ﬁ)bk%ﬁﬁﬁ\%ﬁ&ﬁ'é RUITFLL I —A ]

IO R )T

&
ST ATEAUP
4 Eﬁmﬁlﬁ\b‘m FEFD ] ™

B. . A i
™ \i\K .
| snansassesssssannenlli

(x7UzsTL—t |

iﬁ%ﬁ}

CT-Bolt OE®EIE - - / / .

HIB-HRNR L 0T hMER L. BE2BATITRD
EEHEESSY I EEQI Y ER—2 3 TY, MIERMG
BEI#EHIohE->T, RL FEEDREBRBRICERTZ2E
FEBETY, RUIFLYAUY—TORL FEES#EEIcL Y.
RIZZRACRS. BOEEKICZE > TSI S atgkL
TTLAIGEICH, BRIGERZFHRIL FEEMLERA.

A&

W& k)L EBE b T
I - TFERE RS

OHiF SRS TR ERIC
FEZE - MRt I

FOtt BEFROGBE L

CT'Bolt 1%, GLEEOKEDT S ™Y FEAMNTET
T, T3 bR ZFLRAV—THICTEEZ A&, £
MALAELRY—TORERHLTEY, U2—2l2&oT
SEEESEEHNEET,

Your Fastening Partner )

2 == =
BRRT F105-0011 BERHERZARITEIES

[l BBt 4Fm-L D)= i e




CRREUDEY [0 %y o s |
_ SKUF(#7) ="= s
B[ PEEEZYALYY (SRC) HEEAT
FILb - T AM (oKl )
ﬂﬁﬁ‘,ﬁiﬁnvﬁzﬁlbl‘ =KOD-M{Ah/I\—FIL)
=GRP O v 2RIV ARk
BT L& VA
;EKCF(y—:w)
‘A VA LI
1 lsmreswn | T
Z%\
ﬁj’\%%)ﬂ;”( B—FTL) T c R—18—v— b (B — )  FILAY 71 — RIS A F K —777 J
A s by "EMBOY— h (BKS— ) YA AR/ BREA Y SR
- Sinwaln Rk 17 GRPOwvZRIL B
s OwoRIb FESH  RAFREM (EFAEVLAVKCFYU—X)
- SBIKIEAKAE (K O D —~M) - YR T8
c BREFAM g — MEEREERI VS TET
- EKIIER R - BREMER

mTEES #tatt ATFv IR

BN EHEES
R—ALA—  httpy//www.katecs.jp/
OUEINEFR, HEIEHER HEAITER - REREAEAT ARG ST
ADRAAETL TEL) 052-331-8821 FAX) 052-332-0164 TEL) 06-6578-3235 FAX) 06-6578-3237
- BRE FMEERR |
Pk — bk K- LLACH . TEL) 03-3260-8321 FAX) 03-3266-1648 TEL) 092-574-0856 FAX) 092-574-0846 |
B ANCA =KOD-M(#N—FIL) SRSLIE (i SR JEAEIE (BT AF - 7—Ib - 4—)
=SEMBOY—} TEL) 022-344-6041 FAX) 022-344-6042 TEL) 011-821-5868 FAX) 011-821-6644

RO RF 17—V ) ITERER B8E WhATv2X A TEL) 052-331-3997




PFSADDD AV E2—FVr VR

TheNext Generation 2%y 7—=2—-L3C-2B
COPIS3SHEFY 7 2 —H5dk
37 =L 2INA Ty

PoWER

INTELLIGENCE

PARALLEL

3000 HOLES FULZE—F m/min |
88
3 \copwzsa
2.00— G g =COP 1838
— |
\ T
1.00 \“---ﬁ
I 1000 2000 3000 EREE

ULk aH
DRILL DRILL MACHINE CO.,LTD.

* T6-0014 FRIEEIIEEREE6-16-8 HELLRE
TEL (03) 3806—3377% FAX(03)3806-8461%
B & X IE T6570864 RESRMAMUMEMARBES-8-4
TEL (078)802-5551% FAX(078)802-5528%
BHop® ¥R OT04085 =5 F R EHEOKRKE/R 213
TEL (0197)72-7416% FAX (0197)72-7418%
M B ¥ PT TS300021 EE B A B KT WL R 12-3-301
TEL (0942)27-59092% FAX (0942)27-5993%
E BE I B T679-1332 EREESFABEAEMERKE/IMHRIG-3
TEL(0795)36-0461% FAX(0795)36-0467%

v 2= bDHL, KEEEFROSE, M-

BIEHRBEL S
Nl @ [ AR
CTHERFEHE, EnEfEEVWD

TLIvIREEEILZ2ILE
YT T v TAD

RBEMT
REETCERREFSE SN
EIR#WEI AT,

B S TE2E, BigE k)
B A HaEsEs &S, BTN RAE
W oK, EhsEH(CIEN, ShMEfERALL
M RS TIREEE SR

TR s

Hmmmngamn

IT7EIVZIVEGADFEA -
il Kl ==
(L & [{ #25mH

WIS RE L IRENE
w/ =)=
REEOBEDET
mt AN, BMOBENMEE

¢ T KREFEMDEEE TS F—

T120-0047 FFRECIALK =4, 2-4-16
nxan Wa-IL T o ot




BENGRRRAEEST
TOHO AGF System T

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

AGF-MeLi%

o brRIVIBBIFICERUCEREEZSBICHIBRVTEE
 FE{EEAMEHEERRICHRNELT.HER V171N
 SEAYrZ.114.3mm+101.6mm-76.3mm+60.5mm

SHHfCERENIRAER MEER Yy NEER
W ElokD RHIRHCRY LIclEE T Db IRE
TR T RSO LSEAMERE 2R UT.
SRR EEECITRBSS CLIERER G ERR
EARLITY,

[Bks—MERERHSHRDSE |

TKT Y wit—

» Bk —hADRBHTFRE

» —ATERICIDfHFHETEE

» AnpPhILEEAE ETRORVWRENE
BEFEEIRT VS
1. ERINBEUVET Uy IRy — R EYTET,

2. @& L—~EBLRAMKFET,
3. Py hEEL, LORBRTI0ELGRELIT(BERET).

1977 FREHS, FREUHGHETEST
CEEE 10, 39 Bk Y IR R R Cﬁﬂﬂ Lo LN TR & EGICEHE N TBELTVET.

| O BT ERD4T sxnm | BRERH P=—FvA-I IR ) 6 T R C T 5. tE LT, B IREREOBIE) £ L TEUET. )
TOHO KINZOKU Co., LTD i1t i i #
HESL o 0082 R ANEY 5 7108-0073 HAHER =M 34-2 ‘Eﬁﬁ%’

l

KIFAREPRRERIT-4-0 ORBILEN 20| w20 IS B EET4-11 2073 R !
Tel: 06-6229-9881  Fax: 06-6229-8150 Tel:044-333-0012  Fax:044-333-0321 ﬁ—t Z= U R L: hipfamnnuldcon/ ot
URL:http:/ /www.tohokinzoku.co.jp (BREVEDES) EI{!I b ITVI—_PIUVT E-mail : eigyobu@ryuki.com &




I VI AEE

BAVA7HELEGYRNESTE

$1500mm ZAULSH TBAERS (2 Y BIES)

I=IVRILE &rezv-nrme

BEEE

FERSIEIE st At é

ul%,{lﬁ pEs ~Wﬁm§“ﬂg;a'5

D NEREREER

AU EERIBES TAOEE
® [ B00~-¢ 1S00ICHIGETEE (ENLL EIEMELIT)

® PC-RC-@ ) X/ NEO B SS Y BB IHI & T4

® IR L R E AR R (BEMGEAT)

® AJLSOMEHEIR, PR S B3 R AT RS S R AR AT )
® SRR T ATHE

® BEIE~E5 - BB

RERBREET

BRI TR RER- @R TN-T 1%

S1016mmEEE )5 — FRR R

Ry AHEGET E

FWEBE-AHEEES (R2TE13000x3000)

(NCIVIL

L@® %ﬁ ﬁaﬁﬁ::

e et mt s pen b e e

RS (HRRE R BHR S Nr T IL— D TR M4SH
® JISHE P81 2~¢ 121 BlcHREHIEE (EHE G A HETEE)
® FEENEEEO . BARKETFCBWTEBELATHE
® SRR B AR
® TS B~ bt B~ BT 8t
o FEEITTHAD LSS Th . RS [EELEITLTEE

Ry AMETERS NETIS QS-100019-A

%ﬂ&@@@m @ Eﬂﬁ_ﬁb\b@bﬁ

3 e Hetrd 'Xii
Ty ZHEETEDEREL
& ENEEPRSHIROEE
& BED T ORI OMERRE LT BT O
NEEESODBRE
& S EEE A T RE OEIRER O RS
& pBEREEEELL
TKEER-RKEREOESE
® SRR KHRE P 5 — I A TR OREE

Ry AHEETEOES

o A HEOHREL TIEE AR S S ¥ 3
© EiERE-phiRhE S aTaE

@ PC-RCw 7 AN — RS SBR[ fE

® FRERI OO EI T HEIC N, b OIEHE R L ATEE

o SN IEROIY). SR T EICERARRE

R p— P L VIVI=T

T812-0015ERHIESELE1TE1E18S
TEL {092) 482-6311 FAX(092) 482-6363
E-mail:arfa@oregano.ocn.ne.jp

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

o TERRBORYIZ AL A—MNEFEEEEET b, RiREE T HETEE

BEAFNANBRES | H238E67TE

ARRBES | BN (2)-305075
ERFETES - E+ ik EE T 45-23) 3101935

HETERAEEEEC OV TE. R—AN—UE S8BT,

NETIS&#& &5 KK-100049-A

HEERASIBYER S AT L

EiAE ARTEFICHETSMEMEAL AT AINETISICER.

HEERXARE F—FNVAF—Vav) LOEBICE), AREEAD
EREXILAETREIILEL. SRBOERICHR LML, RRE-H
Tavy)—-bEEERTALHFRETT,

CEAEE-SLART

SHOFERRESIUREBD EROREEET I 24 Y AT AOTHNE

MAC

T272-0832

TEL:047-371-3191

4.

vy HAE FRD Ssa0uIrEUL RS

FERTITEH6-16-3

FAX:047-371-3190

ELIEE o
b= ATF—ia

ey gy
ﬂlljﬂ.’:«'\i\ s

BLEELNEAGEEREREDICRET S kY,
REOFEFT— a0 EBLEIAMRALFLE,

HARL I LORROA—F v EEBBRER T A2EICK
URI—EWVEEEZRIENTEFT,

BB LYRF YTy THMRISTEAET,

BEFEMNEE TR —S~ORINCHEFELREE
LERA,

A EEBEERII-T

T103-0027 BEREMBREBEFE1-5-3
HHER
TEL:03-3231-6366 FAX:03-3231-6993




Easy to handle, Difficult to imitate.
GUIDANCE & LOGGING & SURVEY syst

Our target will be No.1.tunni

from Kyoto/Japan to th
ENZAN KOUBOU CO.,LTD(www.

EHL BRECAR
r a7 1)—

U B T L —T AIR19994E 12Dy MEBERIEMA L TELE,
RESTE/ONIEREL ERECABORIELERE7YIER ST
fTas)—oXI1ZER#EVELELE.

= PDIELEERE N
H%@?ﬁ%@% m > EH5 2D 7 LE—T53

Bl EBRR A7 I DEER ELABICERBEE1/4

A NIk
RS ZAELA
O TRN
N EE
750 M /min A 5300001
/minETHEIFEEHY BrkaLD
EEB N
FEEE AT HE
) FFiav
BEERSE HEIO—SHE
ECAIvEOHERERE BERA—ILEHE
EBIckVECABET VT {BHEEE . ete.
iR S (IR E T ¢ 1500, & 16005 EEEMEH L)
' T"E I m ] l Lo
R

6663 ——

R B 6

W TR T —2 BAHCTBMER T Lak i AT L% 2RI TERYATLERSIRBLTREVET.

BEBICEY BHMA H LR FRETESE,
BKASHTAY—TIA

http://www.mcmcmjp
& # BHEAGETRXOREBRR2T B1014%
tel.052-804-9633 fax.052-804-1505
dbEEE L F— BB EETERE T EF43Eh2s
tel 0766-64-035 1 fax 0766-64-0352




g '!’EEIEE:I:M ﬂﬁ]SEI’sﬂ (IFEE'I4~26 EE)

AR OTEES

E e
 %#%@> -W_

'?.J'f..itgar-aﬁatﬁsﬁﬁﬂ - B

R . O TR ARG

EEEAERR2 12,3371 19,1008 (suoser si7em 28102

DHAEDSA 7541 R EDA T SBEF I TOBERECHCT M TE—OSESEC. REFELTE» COHHERNE]
L. BB OMBEEOBEVEET AO-—XhHEF>TVNET, ATHERRETE. e DEECHETS#T2 TR
<feth, BRESNIEMERELOIDPTLHMEELTROTT,. . HEEEDO-1—FHFTIDEREL. HDOIEHR
MW TBEIILTED, SREOHE - B - B0 CBEITVRETDPRBEE>THET.

= S L LT T T T T

DAL, BEEELGORARERECOEES | 00130-3-578033 MAES  HRERHTINIA TSV /FELT.
SR IC R A £ iAs LT RRETRE 12,3937 HES L EE L. :
FL<E, ATEERmRESECTCERLELTBhFET.

http:/iwww.|lsweb.co.jp/micro-tunnelling/

B il Rl

AT W=

hitp://www.lsweb.co.jp/micro-tunnelling/

T136-0033 HFEHTHEEHR2-124201 #=ta# LS IS5 UHH
mE O3-5621-7860 FAX 03-5621-7851 E-mail akasaka@lsweb.co.jp

?EﬁI%Hiﬁﬁﬁla ?EEI“EL@?DZ)EWE ?EﬁEEiEIE[ﬁEE?ZJc_C%EB’*][L
GHHFHERITGSPTRAFELIORELTVDHET. SERIORSM -
mEERFET D LTHERLEIETY.

EENEORNREBISET 2EREOERPSOCRECIRAT, JOE, #ET
ERTEREERESETHTL X L. SRNERE LTSEAVETNHUEREVTT.

'|_ wgtﬁﬁ ......................................................................................
O SEMDHER 2R & [ RfEE —E 8 O
OEE£EOTRMES RHFE - EHERIMCE>TBOEHNFT A MCEE
OFERICIFRMICHRAT N EE B T3HER) OHEERT D

B IR -ttt e a i,
FEEBAIC 1set 2,000 M GEEF - 28E1EA)

b T == 7. - 7 B
THBOSHARIIRTOENLTVET,

CHBACHEEDSG. BERFEAMIORAINEEICONEERCBEBA LRVWEE S BMOITiEEAI S
FASGOBERES. M st (@) 8. KR, BEESELA L,‘Ciﬂ@%b\babﬂﬂﬂ_\?*m
CNEQIERAI/F—RYMNTCTEALTVET. [BETSETin

i 26 FERRFRTER !

HRatt LSTS /=Y

http:/iwww2.ocn.ne.jp/" Is_siken/

T136-0033 HRENIHREZR/2-12-4-201
mE 03-56621-7860 FAX 03-5621-7851 Email oda@lsweb.co.jp

AR e e e

SRR e

HEEDEE

HE E - OfEER - EEEX

2=—aT7 Il EHzT
WETHEOMEZL -
XHIZEDH S —

3 w2

o0
=g
+
Fil
%
[
+
=
7
Fa)

ol

R
o
=

|
=
&

IR T Ay

O 0T
MBS AR S ~RE O

—
-

TACETTROOO0 .M |
,-\31

R 3RS R
U OEEEiHE T o

EOMIHE ST 08
FAEROEATSD
S Lt b FREH iR

Ny
RRESTPEAS R
F-sEARHE oo SR

-

SebavEy
=
S

LT T
<
I sl

< WEE
THHBESFGAEZY

IS & T O CEEIR QO |
B

10,
=

PTG U SWRTEHRBOW FEROEISIEFHCIN
0

N2 A DA A IR S S
HiEmEA s An

ST ME G T & RO
HEERANvEAESA o
G e IS
WHEASGHHBER O R

R BHIEN T OIS NG
%
HOmW | SWHRRE

FECRRE R T OT RO IHEREEHE TS B

o fr CRATHIE |

SIEHMY
LR
BT

SN Y

MO HEEE ASHT
A CEREer

FHE O AEFEAED

C\T-‘Eﬁf%% nu@&

TysAR-oibl &, HHARE
hd E- GBIEETN - £HEX E5

%!I
BOESTHT 09 B i DRI g

Py <~ CREFFEWITM
|
RN CRBEAR

S A O 2 0 O T H R

REH IR U SR TR
53
() AEB TR

R iy s
A C e

B5 1 5E{f - 8,500 A+H

=

T 162-0832 BIRARHIE KIS FH] 16 A1y — Ak
tel: 03-3567-2888 fax: 03-3267-2807 http://www.tunnel ne jp

OLZTIRIFH




FoRNBES DELRIIC

7O—FYILNGEER T4

OMACL —H—L AT A
@+ 72 A InAkEE)
ORERIIEE

(ﬁéﬂé:hfodvmm%éﬁi%’c)
BITH24 HT4TR

W BB S OENEFLLTSE M EO T I TE AL —T4 0 OBECITHA. BT REARRICERTEFT.
M2EEDANTAY LTI TV AT ACRY, HEREECHIHYEL FH T ILOEREA R L ATRIBICALLEL-.

FE g7y 7 ;o et
National ESEEH# Y U 2 2 v F(2,000m*/min% 4 7}

K«:KEN IR EBRFLETT | SHERE IUUSTILIRE IO TULTH
TEL. 03-6907-7512 FAX. 03-6907-7522
X & Tivi-ger EESLEEWTTHITERS BahHS L

TEL(03)6907-7888(K {8 3) FAX(03)6907-7527 http/iwww.koken-boring.co.jp

I EFE Q115614961 EAb3E 5 (022)762-6075 {EME 5 : (025)275-6877 5%‘5@;%%*[! 103 -6907-7511

Xt L ¥ b iEpgagEmn  jEME TR

T134-0093 FHEGTPNX 2 THT1409-1 TEL : 03-5667-7803 FAX : 03-3804-6053
URL : http://www.rentco.jp E-mail . kudo.yuji@rent.co.jp

AP JE : {06)6385-0350 chE LSS : (083)972-8757 FINZEIE : (002)924-5001 A EEEL: (03)-6007-7515

JLJ0=5RIVI5-ft 39U-MRIYAT L

%823~ NSCPI-TN| § CTaM

Tunnel & Mining

BRSSOV TR PR EcrEgdFan
QA 5‘ Ly V% %jﬁbk"j‘% g -mwET gREAAF—IV
~yAF4—FYRILRRS
\E 2B TRRSORELY 7 bR

I s T436-0342  EHE )17 _EFESE 765-1
K / ¢ K 7 — TEL : 0537-24-3886 FAX : 0537-24-3859
http://www.nishio-tm.co.jp Mail : ktk@rS.dlon.ne.]p

Ji o S—e ! O7 —F AT S (K >4 ) iriigEeh (K986 2001309314 ) — _
WiEERE ? bV RVBTITHC B B 7 — BT,

TEL0133-72-3715 ; Qb RJVBTSEMK S — MERIONIVERRST (K 7L — )
LL e i EREFHEED (FFE 2015037746 5) : ;
mmREag | 2408 | MBS L — % %ﬁﬁi?ﬂﬁ)&?k/— * u%% UCHERL T, KY 27 abﬂﬂ bge-gn o

TEL:0268-62-1426
MR
TEL:0536-66-0166
‘ WEEEEE
B . L TEL:072-677-2101
S 8 o - EAMER
i — : TEL:0982-26-2111
WS
TEL:092-976-6331

X m—' MBI EEE,
5&‘*@%"&&{%1@.;5 LR
EEL |

SYmTEC a7l

BISATOIE

- RO TMEALR T U
ARITRTE.

3] X1 UNACERE.TEIELLrR)TT. A AT T RO 7/ s MBS0V T SRR
T Ro Tha AR AR, ST - PR T A S —BD0A7 OO CERA L

-2 CARMLE, USDRE EAEAOTR R WL N — AR LT DR /R ENT.

i T,
[F=ris 3 M R DL T T N R A T LY,

(WA

ey
T |83y TN EARE
T [§

E ;u%
<
B
-]
H
H
i

:
E
E
]
i
| [+ [e= 0




IEMICEESEET 288, EROTR L BRE S LT
RS 32 FE A, HERRRSHICDI2OTERET 250
RiaEBVEHA. PRIV, B FLOF BRI TSI
i)ﬁié"lgé_-‘?&i'd'ﬁ?ﬂz FEEGY. BREODDBIEELEST
ETLET.

AVAEE BAERT &F v L Vet aAEE RN Al £
ROBHIRAREEGEE BT EE A TRVEATSEY S
¥ TORRITEFEEeDevIPREMT 11 >V 7 M B AShotPlusT
e, FEOBRCEN(SY CERIBHFZEDLEBUET

—HTER{(RITERIC. BAORBOETIVE. sHIFELTHE
{LER-TEVET, A ULHHAEORET CEHOBTROEHE
A2 Torica.com/edeviliT 77+ 2 L TeDevll Case Studydt
THAESEIEOCTFEL,

orica.com E OR’G\

E#ﬁi:zrd"ﬁ&ﬁﬁ

_ﬁm

'1lﬁﬁﬁ |
2. EEwA ﬂwﬂﬁ
,3ﬁm¢#mﬁwni
zumaﬁmwﬁm
.-5 gﬁﬁﬂ{ﬁﬁl

i
K-40N bV K1) SEiE

#70-Fi& 2014 iFﬁFtHiJZE*E%I/)/EﬁE

* #  T651-0072 MFE T REBERET 2-1-16
BATHPIMC | bFRAR—h A /R—ay 37« YAFLBRA TEL:U78-251-5001 FAX:078-251-4525

—_— s bl TSN T675-0155 RERAAINEEATH S 39
MIWA RS -$t1 Tl X, 3n-Fas TEL:079-4355115 FAX:078-435-1565

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

L] . .‘.,;_J,

2 -‘fJ\ -

TN
,F“mﬁﬂwlmﬁﬁ)

gL

—

_(#i EEE /*j-JI/;‘t > J’rgi.zmﬁ

— Ry

H B #f 5 fRERWHER 35 K HEED

émﬁi LAFET . n—GR) —
o7 EBNE R K A SSHORND KK XS E GES % Semb TR
yea & H#T16-0013 HEHE)ISEEREE TENS 75  B5(03)3891-0711
| KB EJE:T69-1133 KEFEETIIET 2 TEH2IEISS 500726070711
E W & E T812-0011 ERSREWEEERESR 4 TISES  E55(092)436-1588

PIRERA  T01-2122 HREHFATHREE L THISE IS BHE(098)870-6411

(§F 5]

by et ARt E R

XEES BB
B5# 2098 A{&{f#g2, 500 T340M

FEBR

E & b LthEoRbY

1. HERrE, BEREEsE 20 FaleihE

EIE PrRNIBCHESLIEBOMES
1 ATROME 2 MEPESEOAME 3 MEFR 4 MRS b wECHEr oDy 6 HEOHEL 7 MK
BUR PrRIVIFEMERM )

1 BEEEr EEs 2 b rRrILTE BRI DE BN a.ﬁ'ﬁu_ﬁiﬁtfmg%ﬁ 4 b IURENC f D T ERRSR
FlifE HEREEX

14 . hEE— g 2 EFSHEE 3 EhEEE 4 bENEE b EERESE § BREE 7. FOMOEIRER
g AR vIEE o M—ULAAEHALTESEE 10.EME 1 RSREE0ET - $REEERoREEED)

125Kk fes - TFAHE 13 uReHE

EVE THENSELIERBEOEDH _
1 BEOEK 7 HUEHECTEOHN 3 M rFVIEOTHOMIFHEE 4 BEORR

BHLAAR, MHEAFAXZAEBAOBECTBHFELAAL T, FAx(93—3267:2807) T
BELASL O, =F « 5 - 2% RS - BEFEFAEO0 S A, BRLASIEEL,

ﬂ Sy Im I 11 T162-0832 MRAHIHXETAILE A 1 &+ — SR

mEE (03)3267-2888 (SR {RE00110-8-190072




EKAENS XU UK T
A T7+0—7 VT WELET

TWS BiFKkMLEB)—-X

d <
IMREDpHR 2 %~5'A'E'HFH0)J'<*EEL¥E% ETHIGLET

¥RRERNIVNEMHERORETED
HLZELDDEFIXLET .

¥RR7A7NAV T DORUBEWRE!

MRy — 2 TIRIBICE L WEMERT !

$76.3X3.2t

Xﬂzﬁk&%ﬁ%&thbﬁ?@&%!
MIEy — A TRIECEBULWELIgHET!

#114.3%4.5
s ERNINR I 1 e e

U EEEREREUS

(iﬁ%gﬁuﬁ) :
b3 kb=

" sTD Blrs(m,m o

&, i . E 2 R &, . B .o

ke A : : ff Ol
Eﬁ%ﬂmuﬁ

-

%L & U RFEA  NEW-TSRF, NEW-TBU _I_ ) . -
A NEEAM  I045 )2~/ —, 7V HES o S e: - BMAY LIS OTEKY>7 0 0TFVT
HE XY NI 7Y PN IAF(=-I/J_TV/78hA&H Rigdig N> THYET
NERET AT R—U  SPIFTiE - ST ENGINEERING CORPORATION

_'?'_ ] g T581-0833 XM ARTMEsI1TE108EH2 e
$EBI =R IA I I SPTaw 2 A W Tk
@272 AE, BFAN I NEEEEDD http://www.st-eng.co.jp




rJ*’Lth? 7 ﬁ % g ;A - V0|.46I,"N0.7, 2015 Jul.

[CONTENTS ~ CONTENTS = CONTRNTS ~ CONTENTS '~ CONTENTS
mE B =
b RIVERYESFRREZE(L L TOXFIG
Er%*)f‘: /[EF[_. ...................................................................................................... 5
L5 x

BEYIF 02 MhE TREA M ICREY KA

.ﬁzﬁ j(.é,.EH ﬁf( ...................... e 57

ek FE-WE &
| B
BN RAREE [C K DUTHIEEMBRE S A7 LADBIFE e TE

BEARE  JTIS wvereesreermrsmenn it e e ib et A7
B [E]

HERERR CH DS RBEGHTERRY V5 —EZ D JRtE
—i8% - RS EER HERER—

#EH P o [T JBRTE rrverrermrrorrn e 23 .

REREBSOKEE « BKKETFTIEH TR —I K b2 RIVDEEE
—HRET/KE Ziti- HUBKkBELE 5y —HERE—

Jelf T e fEA B e ZEET TS e fHEE BT oo, a1
i T
RSO D EEEBENATM TREEREIR
—JREEIR BAfell b2 xIb—

BHEE HEAC ¢ BBIT] Bhereeesreremrommerentominerineesamsmamesneem e ec et et nsensneesenasees 7

vIE- QU

HEE BRY SHERG
B A BN R
YTB 1120
M/RIVEY—

PIEFOY TS24
Ait FEBTRERAOAZTEIEIS AOREN 903K
B (03)3201-07014%

BEEEMN  (088)802-40481%  AMERR (002)471-03814

T LBRERWEREAIHI241 B (084
WUEEERT (022)792-45340%  REEEH (06)6531-15716%

S

5

BERALRELIC K B AREILIUERI O PRl
—RE B B T AR R R ) FE—

%EH ﬁﬂtﬁ iwu ﬁ]:F‘ 5%”" flﬁA ............................................................... 13
WE & B
W& b RIVBIOREREEIT(6)
—EB IR RE—
(UG F v R VETOBHALER) I NTRE S e 69
WiR5HEL U
MELEEOHLVER] ShERENER
FEJI] B e or e 29
BUitE SUHMSTND
Mo RIVTEDHL SEBHZTLTMER
SEED FEFT crerreererrreriineene e e 19
Ti%k » il - ®W@=a1—2R
.................................... 30 = % g[g T TR Y s
BN LEEER
.................................... 38 JTAF;%%E’%‘ cerreraninniirenaneenea 87

[RiESi8A] FEE RO EESRENATM THEREHE
' —JREZHR Bl RI—

HOAAEK L D BERGHEELZ 0 LIRFEER r B~ RS HE R, AEMA~R
BAEBRLTENEITS. coBEXMo 55, Gk~ G WL & 271k
L EFE R B/ ENATMIC L D 28D b v FA A% LT 5. FARLGESHE
Wi, MR v R AR NS WIFMA S 5. FHEEFE LR
ANOEBRILTS 3. (BERE | ERREHE RO (AT HEHD




BEL RS RM T IEE R RTL

~25FEORFEHABRABRORLESRBVLET ~ | BEEESEBR/NEESSEWCDIER @ 1= - whm

TpEm~— 2 11 DTS

N E FL N EREEEL ~ N €3 %)
1 HEE 18 dB(A 13 dB e
o = gy [mmem o e X B O E ERSEHCLAH R R
= F R A RO B
TEFEE~— 7 M 10s1 Ok
it OHE B L~ {ERBEER v~
1EHRE | 19 dBlA) 16 dB
PRt 29 dB(A) 25 dB
HES® 7 — 5 11 ﬂ_ . (& )
HFS & ¥ — 2 11 10s %t ﬁlr Eﬁ?ifgrcjmﬁiﬁi: T B | F & & OE A0 HI
; = e~ RS LA PR
HFESE 7 — 2 110 | EE 19 dB(AS 20 4B ek A R B A S R e S A EA SRR S
. o i DAsE | 2 dBCA) 83 db g B GO HABRARLRTES » v 317V - TR
HFS® w7 — 15
: [HEmEY — 7 M 15c) DEEEE R TR A e AR AR R B OH OE X
" & gSL~n | BEREEUA o AR FRE BREH P LA R ERTIZE
- . 1 AR 21 dB(A) 23 dB .
ARSI MR R A BT EYET, THE TR P = | = % woE R Z
B tAE s A SR AR R ﬁé%@ﬁﬁ'ﬁ étii?k?;‘e?’.iiﬂ
(B & E] T — FEEE TEUASE TAFEFRSENTE A K
(5 & / o R] /1475 — 7y FELERE (2 Now OB OE BRAHE IR S HIRTER S T ()
B w5 Y B AR
(B> =2hs—] 1 swlsol b Lol TR T RS AR A RHFASS b o+ VIS
.,) 7 ] %ﬁ%?ﬁ[%] 33 | 80 | 89 | 84 | 8l | 76 HMIMECE > &) = =
= I o FONEER B S A L AR
[ %00 D &1 7] oS Rk it A A T AR bR VERS
I H 126 D250 | 500 | 1k | 2k | 4k & E B 3
e N ST A DS + IR R
ﬁﬁﬁ%ﬁzﬁﬁﬂﬁfﬁ%ﬁﬁu‘

SHEATREVH—ES 4T TBAZ/Ib H & 4 7] OEREEE
E H 126 | 250 | 500 | 1k | 2k | 4k
#weig[dB] || 32 | 32 | 38 | 46 | 50 | 53

| [ & I[%] 57 43 61 76 86 91

PEATFFZFTv&ZXF547)

HE AL NAFFuiX5 1)

HRWOZI, & WL Y-—2X

.#Ef"#t‘:t—x

N # T132-0035 EHEHIIFNEEH 6-35-5 TEL.03-3617-8111 FAX. 03-3617-7565
RIRZZFER T031-0072 KERFXETLEZB 3-4-14 TEL. 06-6359-2611 FAX. 06-63b9-2288
E-mail : info@fuse-ind.co.jp http://www.fuse—ind.co.jp
HEvETH | HEATAMESR] (25 1301535
[BE%&E 5 E#H £ ] E-mail : souon@fuse-ind.co.jp




L IIFv—

WEHEDERIE P L v F »— 2B U T30,

WMREZXTE £ O ¥ K eErsnamw

b L2 F 4 — ORERE -

=

[ e L ] TRS-985 1175,/D6 M3

A - - 2 FAA YD FAA Y F FRAN Y
] Hl ] cm 60 75 90

D B oS (§A) __300kg/cm? _70{kg/em* ~ 800kg/cm®
P& B t 26 40 40
. E m 13.0 10.8 11.2
i & m 2.5 3.2 2.67
- A m 2.30 2.86 3.41
vy vold PS 300 402 350

HRHEOW X RHTICZD T, IR THEE 23,

W 7-NVEER T4

Oit/EEE T381-0101 EFEEHFTEREIREAT484
. (026)213-7024 (4X) FAX(026)282-5803 http://www.wkk.co.jp/

R E£Z R R
R B ¥ B EMEER e A R R
BRI RS B
iR & & 5
=R 5 B W
BRI A 7 = o —HTAH HRURIT A & AR
TAMEHS B E R X

= A
IR AR R R T B

(FE

g 7
BRED Pk R BRIt SR E

b
HAEREFERA S EEEi v 7 — k&

%
FHEBIHRAEL T~ )y Ko B vods—
THEEEL AR =TT — Yy —
=
ERiiscmads THRH R SR

L
B T ikl S bR i A B L R S8
HrirErEE R

5

AT AGE ¥ — & 2 M A B RARe
OB T
HIFT A A B A T KSR R

g8)

T ¥ A
EiasmEEE Bl R R S
Bl V- Te g A 1S

B F %
Wt RER B A LR

& A

HASHERERRESENITE RS (FRER)
EREIIETER b v R VPRI EEE

H BE =
ATER T A GBS R A
HEWERIRTEE » v 2 AIEER

* & £
BRI FTECE A B - R R SRS
HEERAR TS LS RIS RENE




H=

H+E LOGISTIK GMBH

Tunnel Diameter: 710m Tunnel Diameter : 1130m

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

Minera |: EPB Minera |; EPB, Hard Rock

TEM Supplier : Herrenknecht TBM Supplier : Herrenknecht
Conveyor Length : 2,500m Conveyor Length : 540m

Belt Width : 1,200 mm Belt Width : 1000 mm /1,600 mm
Capacity : 2,000 t/h Capacity : 1200 tth

Installed Power : 2X355 kW Installed Power ; 43160 KW , 2 X 90 kw
Belt Storage Capacity: 400 m / vertical Belt Storage Capadity . 2300 m / horizontal

H+E Logistik GmbH ‘0) I-I-IIHV Sp—g1) _ﬁﬂﬁ.& sA - e

B&{LEE
T438-0216 FEEFEETHRTR 216 Ei1
o s f£3% TELO538-66-1211 FAX0538-66-6410

P
VOLVO E%ﬁﬁm mj Techni-Métal Systemes

BOMEEEE T —IVETY A VAR & BenEfEE
25T B HEA ARBUCEHTR 4 ]FA 70— FEREFE L—ILb5 O

RV R BAREERE 1Y 32T TMS 3t HAMREE
(&%) TEL0538-66-1215 FAX0538-66-6162 Y EE

o) WHTY—FU—@ERad
T438-0216 EFHMSEMTRFER 216 EH1
Yamszad {5 TEL0538-66-1211 FAX0538-66-6410

Machinary

pux  RREKHROEBEHENATM THBRIER
ST IREBE SN R v—
= HEFRESE k) B HEX

HAAARERICL Y EANEEEZ O JREERE  H~ESIROERL St - T, RENFAEOLZLTRE
F£E LoD, BBEHBEON S b EoBEER Y, REAREEZERLTERERTI. COBERKMCI b
SR~ GIL TR I i E L &R h B/ S ki b, BEHEHOZONATMICL Y 2FKD + v 2 A%
HTT 4. FHELRESHBECZYD, M a2 vdefiictr 200N VRS S, SREBAF N 208
S S LR, BRI > ToREETS.

Relocate and Rebuild Railway Line in Hill near Tsunami-Hit Area with NATM—JR Joban Line Tohana-yama
Tunnel-—
By Yuta Ito, East Japan Railway Company

Restoration of the section between Komagamine station and
Hamayoshida station on the JR Joban Line which was badly
| damaged in the Great East Japan Earthquake, while putting the
safety of passengers first and foremost, is being conducted by
| relocating the tracks inland in order to coordinate with town
P planning for the municipalities along the line. There is a small
mountain called Tchana-yama between (new) Sakamoto station
and (new} Yamashita station in the relocation section and two
tunnels will be constructed with the conventional tunneling in
order to rebuild the Joban Line. As the altifude of Tohana-yama is
| low, the tunnels have small cover overall. This report contains
| information on tunnel design concept and construction plans and

E,',Eli 1 TE F ?J*LCDEJEWR | conditions.situation
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Interim Evaluation of Deep Shaft Excavation with Computerized Construction—Horonobe Underground
Research Laboratory, Underground Research Facilities Project (2nd
Period)—

By Asao Fujita, Japan Atomic Energy Agency

The Japan Atomic Energy Agency (a Natiomal Research and
Development Agency) is constructing a shaft and a research tunnel in
Horonobe-cho, Teshio-gun, Hekkaide as part of the Horonobe
Underground Research Laboratory Project. This report summarizes
investigations into computerized construction while excavating the
shaft for the Boronobe Underground Research Centre. Cracking in the
<« lining concrete occurred due to the development of rock spalling near
: the wall surface while excavating the ventilation shaft. To that end, we
created a flowchart to select kinds of shaft supports for use in
subsequent works that took steps appropriate for the bedrock collapse
phenomenon during excacating, countermeasures for this and extent of

D 25 0mEIE LN

— 2014 (R 26)4F 6 B E CORMIEE spalling. In addition, this report contains information on pre-grouting
2 4 A— B, SEOBEFROCHIHET . .
OB LRSS, works on the fault zone and its results which were conducted as a

HeEE R e v ¥ — i T measure against groundwater inflow which can be a problem during
LA 7Y excavating works and also the results of these works.
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Underpinning Plan of Large-Scale Underground Station for a New Station—Sagami/Tokyu Through Line
Shin-Yokohama Station—

By Hiroshi Umeda, Yokohama City

The Yokchama City Bureau of Transportation has conducted works on the section where the Sagami/Tckyu
Through Line Shin-Yokohama Station (provisional name) will
intersect with the Yokohama Municipal Subway Shin-
Yokohama Station (approx. 76.6 m in length) which has been
commissioned by the Japan Railway, Construction, Transport
and Technology Agency as the primary contractor. These
works are to construct a new station with underpinning the in-
operation Yokohama Municipal Subway beneath Shin-
Yokohama Station intersection. Investigations in order to
create a safer, more reliable and more efficient structure have
conducted since design stage.

This report containg an outline of the construction plan for
these works including underpinning works and measurement
IS T & OE - RS A — U management plang for the line that was in operation.
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Design of Shield Tumnels for Deep Underground/High Water
Pressure Work on the Tokyo Waterfront—Bureau of Sewerage,
Tokyo Metropolitan Government, Connecting Pipe between
Shibaura and Morigasaki—

By Fumiaki Otsuka, Japan Sewage Works Agency

The Bureau of Sewsrage, Tokyo Metropolitan Government is
progressing with a project which aims to connect the Shibaura
sewage works and Morigasaki sewage works with a connection pipe,
to reciprocally support to treat water and sludge in order to
supplement shortages in water treatment capacity during facilities
repairing and to ensure a back-up in times of disaster. Installing
connection pipe works were to consiruct a 6,000 mm inner diameter,
8 km long tunnel with maximum cover of 60 m {construction depth
70 m). There are very few examples of boring such deep under the
ground naticnwide and it is important to sufficiently ensure safety in
deep underground and under high water pressure ccnditions.

This report contains information on segment design thal mainly

6060 . ) . . .
¢ take the load acting on segments during tunneling into consideration

Bt SR EHEE

out of the initiatives for safety countermeasures in this design.
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Development of Obstruction Removing System with an
Inspection Door and Construction Examples

By Michio Okamura, Suiken Co., Ltd.

Recent developments in micro-tunneling technology
have been remarkable. It has become possible to conduct
long-distance pipe-jacking of over one kilometer. However,
as jacking distances increase, there has been an increase in
the probability of encountering unforeseen changes of
ground condition or obstacles. Countermeasures for these
are challenges for micro-tunneling. Accordingly, we have
developed the Compound Mini Tunnel (CMT) technology
with which the condition of the cutting face can be
confirmed and bits can be replaced.

This report contains an outline of the face obstacle
removal system which utilizes this method and
construction results.
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Empirical Study of the Applicahility of Curved Cutting Face to the Full Face Tunneling

By Takashi Sasaki, Ministry of Land, Infrasiructure, Transport and Tourism Hokkaido Regional
Development Bureau

There have been reports in the past about the
rationality of the full face tunneling and curved cutting
face in ensuring stability in mountain tunnels but impact
of these technique on dynamic stability for tunnels and
faces, deformation behavior of tunnel and constructability
are still unclear, Due to this, we planned and implemented
test construction with parameters such as shape of curved
faces, blasting patterns and one cycle length in the south
works of the Shin-takarahama Tunnel, Hiroo-cho on
National Route 336.

As a result, full-face blast excavation with curved
cutting faces has high suitability for hard massive rock as
C I of ground classification, advantage in making ground-
arch effect and stability. Rationality and effectiveness of
this technigue were verified.
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Shaft sinking at n cycles
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08m= L

spalling depth : L

QOption B
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Center [ine of shaft
Cenler line of shaft
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