I‘J*Jb:i@'F FHR2ETR | BRORNERTS  BRUGENS16ES SEEENRT \BioHE 3 EHENET  TRorET S BRGGEA1E 1 BRID BOBETR BEM9S 1SSV 0286-631X

BT HMRASHIARTEY  rssERaEmaest A v — R

RS I 4!
T DIFER T

vol. 41
no. 7

2010

EELROAMNESZ ATHILD b RIVICEE
aﬂféﬁmbﬁﬁigﬁ EYICTERET SRIERES —IV N
T DRI A B EE BT B RAEE R
F 2RI\ DERBSZ R OER

AR VAT B
DA, RRERT
fEATREC SRR AL
S H EEE DA R
Bk ERILHL

B b ¥ RIS

#TYPE-10S
/AEZAIPS
F- OV HIRA R - R ST

; LV I—ELhET
ERAREC BRRY A DL

&R JLEEELE
FUHPFENLAIL, PREILSLVTYPE-K- - /N E -TBM B T EIL AL
FohSATya— Wt Fasoy— R A

FTN-30- - IRfHFa 21— RS EEERIK A

FUARS /ES-L- - BABH AR T ERE A AEH BIEZTEKASH
FUAAOAFIILEAVR /A0 E WA —— BT, BERALTFEACR AV RS BIRRMM L
FTUAPEINL--EAROVIRILNEEM HER#HRKH REERT2-1-1
- ACG-1000, CG-2000- - - B BEE LAV RRTNA BEE 03-5290-5558

i 1,575r  #0s613-7 4910066190705
| (A m#%&1,5004] 01500



EIARVFIE GRAE Ya—-MUFIE

H-I OJ-SS
T — by 5 —

B1w & —ih7A 330kW

wE= 120ton

Eaim

B hviN SR5L ¥ FVU—#sit
KAYABA SYSTEM MACHINERY CO.LTD.
http://wwwkyb-ksm.co.jp

fxi,iv;ft% T105-0012 ERVBERZKFI2TEEIE ERAEFEERFEI TEL 03-5733-9444
B X I T514039%6= E B 2 W ZE K # € B 6 2 ¥ #h 2 TEL 059-234-4139
B % [§ T8120016 EREEMHHEERESRE 1 TH7E14% R4 XEL  TEL 092-411-4998
BT 5 T51403%6= E R 2 W E i M € B 6 2 F #h 2 TEL 0592344111

NRE

BRENREESI-RAUNTH
DEREERNERE

BIRRBICM A /5

ARS&IEaVA—5—

AFFRIT—SE BRI TANE, EHE

B, BNEEREES

D2V
B CERR
AC200V3iG

SELGTvITEMSBLDRFEEL DS, RESHLEDLETEL,

MAC 7V IR Ett
T272-0832 F 3T || 46163
TH.(047)371-3191  HK(047)371-310

(BR5ET)

w0y Y K UL R &t
FHRILEBAKA S
#w# X &# b ¥ b




PA—R—FA RV PR AT L

N KFCAAINIAF—
BREM - ABYE - THEETEOBNHK—F
B YN —
K —MEERORERNBSLEITF LAY —{FBIKI—+
n EEEEH L HF LA — RS~k
SEMHETHEISBKEOBN I HBIREETTEER/NNI—

3y

YT I —
(iU fA5

I BRBUHR

[ EFZXTL ] BAREATL

m A—45—RYF B RMYTTS5IR
T E AL ORI LES SCRKEEORE T E DS ORARE
RBAKFRETOVIDEE

[ =M o
WEESH M TAROBIHK—FDRIEHIE B URTIAT L
DS RATRE NS OEAR LK H

— BEEHEEICGER) TEL(03)3570-5262 FAX(03)3570-5233
[glg@ ﬁﬁﬁ*i 7_.17.7_ ) TEL(03)3 2

BIEEMEZECAIR) TEL(06)6361-6038 FAX(06) 6363-3979

1251801 s
TS e EPUE

CT'Bolt 13, MTHENBT LA | Lx / /ﬁ,’%’"jﬁI/:af JERAXE /

ZEAL, BERERE F—h~y FiZ L

b, HMLOBX IS TEE TV IS
— MMCERBICRET D Z LNk E T,

CT-Bolt X, BRI BEESNEEEH ERY
EZF LU Y—RAREoT, BREFND ZEICE
BrEnEd,

{&Am¢F—AAvP

R—sLAvkEgE—tkitant: SEXY—D

BIFASERILAN REEFTS
IxRNITTIL

[fr:‘;wmﬁf»emﬁm RUTFLIL—R ]

RILkDE ALY
& FREEL
ToonIxtd A EHUP

4 ﬁﬁwﬁ@bb#»

/ -

(x7uzsFL—+ |

CTBolt DE&EE - -  / / ~

HBcEENREL 0T RRER L. BUEBATHTAD
EEEETSIMREOIVER—2 3 VT, IEEND
BIBERIChz>T, RV FHEVDEERKBRISERAT S &
HPHEETT, RUIFLURY—=THRARIL L EEBSHEEICRY,
RICZROER. BUOMTEKIC & > TENIZT S FASEEL
TWBEEIZH, BRERERSHRILFEERLEEA,

A& -
WE hoRIL - BE LRIV
I - MTFERX RIS
BHESEth S THERESRIC
RERE - HELTIC
O EENEONEL A

CT-Bolt i%. EWEEGKEDT S FEASTET
To FSYRERYIFLURY —TRICKEI N, %Ki
HALABERY—TOMERBELTRY, UA—IzE-T
SEEENRAHEET,

S5 Your Fastening Partner
i } ) T136-8073 RREIERFHITELES M LUEN

P = SR :03-3570~
[l BB L AT LTS srrcn TEL03 SO




AGFTEDNYUT—Y 3y

HATHETHh, HRENLYP S,
NATM D fifi B Tk

Wbt TAGFTHEONA4A=7] LT, BELOERBEFEVTEE L,
CoBESHITEREREIC LLBITHISIT, Ny 2Ty FHEREIEZE - TV E
T, 8o, BENEyY FYRTLEEHRBEAVRT LZ2RAL TS,
FTAGFTHE~/NORZEEHIFLY 2 7 4] 7, MLEHPHLSEH S EHIC
U CIRENTEE T,

| (TN BEP A 5 OIRILIBAGF ik | (ETE)BEAONOE-EEWA Y R7A

M T REF kL8
kLT, BART 7
K=V v EAGFIH:
O 5 Tk |

-

WM 5 A T
BAGES A7 B IE ¢ 89.1nn~60.5mm £ TRUBASTE, HE « %
Y N - BRIEE RN E T

L
FZYLIAC bEREF L | DAKE A 7 ELT
HTEET.

BER7 =4 AR I\M

FUID R

FAMONUT — Y 5 0

WoUALPVEAM

« 2 —/¥—SRF({B# 4 1 )

« 2 —N—=SRF(S% 1 7)

« A —sN—SRFUEHE ¥ 4 7)
ByLyUEAM

o KNy X —IN—8§
BEKREAH

VY h k=7

f = = 5 & B

4 RARIN B

| (T EERR |

(ot . . e 1)
TaTZR=UvY [ HFEART 2+ 7TE— ) v IPER IV NI

HHT2HEARVFELT,

« PUK IV

cKAT7 v —

s GPR~IWF F A7y 7 Kb
E0nb 0, MLEEFPFERENICET T
\gﬁf%iﬁ. y

« Z—IX—2— b (BHKREY—B)
e UAR MOy IRILE
<Efgoy IRV b
KATEZFEFO v IR b
«GRPRIVFHA4 T Oy IRV

« 7IVH U T U B ERSRERIAFK—777d
- BEAGFLE

* Small—PIi&//N/ 53Tk
cEAX T T7R=U T

- BIKLIRFR(E

TEL)092-574-0856 FAX)092-574-0846

- REEAM - BREVMER
—— KATELS "3RI 207 ——
EBREMEER
R—L_R— http://www.katecs.cojp/
HTEER hERE AR
TEL)052-331-8821 FAX)052-332-0164 TEL)052-331-8821 FAX)052-332-0164
HREXIE ik
TEL)03-3260-8321 FAX)03-3266-1648 TEL)06-6578-3235 FAX)06—6578-3237
NINEER EEMRWTAF - 7—IL-F—)

TEL)011-821-5868 FAX)011-821-6644




---1960~ 1970~ 1980~ 1990~  2000-----

%55 7 b
SUPER LIGHT (GrZ)
BEAHESZ ~, BEV—I,
2EROEENER |
¢ 600~1700, FH%&E130m,
tIFRIATREUP

BRI U/ —
TOERERHET » »

AL TP

AV U— b BEBEVATA
v y—FEENEOKSEKINRICELYBER
IRBECRE(L

T
7y At st

v

(FED

KEAEFRET 7 v

- , ,, , EZ-2000Q

PRI S R i - _ (2000m*/min, 2.94kpa,
- - | . 150kw)

=
ot
=

| CE

7
i
Nt

e

-. i =
e
Siile

PRI RE S

35551/2(;5#5{!

HEOE=—J) - fEOREICENTERNEEZE OO,
il L CRIERSE AN FRETKRIELZE TR

BE=ES Va1 MEEERE)
EE=/2U~=5459 FFRPU VTKE=—})

AR
1000~4000m’/min
30000h X ¥ 5 F >
RIY— bURI

IR 1435201
74 NS TR FLIL R 2 B 0.1ma/

EBEA2AET S
EAN
LS - S

URL : http://www.ryuki.com E-mail : eigyobu@ryuki.com
T108-0073 HEEAEX =H 3-4-2 COIEER £ TEL : 03(3452)7400

2010+

IVNY P RBEIEER
ﬁﬁﬁ-ﬁx&%-%ﬁ%ﬁ)
BB - BERE-




PESAITD - A= VP ViR

TheNext Generation’7 v 7—<—L3C-2B
COPI1838HEFY 7 2 —HiHk
37 =L RN A b

POWER

INTELLIGENCE

PARALLEL

HOLES RFUJLAE—F m/min
83 \\ i \\
0 o -
TT copP1238 >
L2.00 ———— \9= RCOP 1838
\
\\ sy
6115 1.00 \\
13400 1000 2000 3000 EHEEE

FUWV I/ /=1

i DRILL MACHINE CO,,LTD.

¥ 3 # TFT116-0014 FERHBPEINIXHEAEE 6-16-8 HEE Vb
TEL (03)3806-3377% FAX(03)3806-8461%
B B X I T6570864 RERMFTHERFERMES-8-4
TEL (078) 802-5551% FAX(078)802-5528%
fi M X BB T839-0841 EEEXAEAKATHMHEBI-6-14
TEL(0942) 43-5315%& FAX(0942)43-5832%
IEE BB T730-2613 LEREILE™TEIEH KR 13361
TEL (0823)36-7787& FAX (0823)86-7791%&
B E I 5 T679-1332 EEESFAHRSAEMERKREIH454-3
TEL(0795)36-0461% FAX(0795)36-0467%

JYIViEE

Wb > RIVRET . Sl - RARROES

@I IT—JBN AT L (A— /LX)

MERTR= RN 22U B R S A O—(RIR(TV AT s

O TINSYY ®HEO—F > Ivaniy

e
(A IN—F A SVG)

L WAVRIPAPoES
(Ov5vUREAR | SVO)

Eri22FE48. bYRIVDOLYZIVEERL, HilcERAZRALE L.
IVYILFT—Y a VD SEHFRRE T, BELW1I—Y—0=—XC/HBLTVET,
Fle. BASRBEICANBIBNEERZToTVET,

OFINAEZK SR

' ©TaM

IVFT4—TF I8 LR

http://www.nishio-tm.co.jp/

(EEET V-7 - BAHREI V=T -BRERET V=) sx8e)|REERE4-5-3 YaXEIL7F  TEL03(3280) 3661
REFERFH JragzE TE 81%%%%’;%3_}5 #it : KEWFABESB3—2-18 TEL 072 (634) 3939

Tunnel & Mining

& TEL022(237)0071 [EAN-ReVLEAdoN ) n—TuaJaz\vu
¥ 1§ TEL0268(62) 1426 -(zj:ub—a A LoD g ;,51’77
WX IR X E TEL072(677)2101 20 IRTLI T —HIRR yIrIy
EEFERAE WA N X E TEL0982(26)2111 LA - 7Y v IR




= ~ & > »
BRINT VAT VY—IVRLE
£ (Mg | TERRTELN| AIEE, BYNEEHARICEBEL, ELHY. BERE =
v = = ' HIRORLTREND RA— X G BPEEREETRERILE
o L7
R ETIHEE LTOABEEKELEIPRy I ZAHNWN— L OE
ﬁ BAEUEAE T ik (R TRE T T
A E 7 U D HEETTRE (H=1 5miEE & THIHB)
L @PC - RO » & R D b/S— S & US| CRGATHE
i STHNO-HMTORERIC BN, MILOEL ST
& . A Nz AROS ML EEROEY, SHAETEIC
é =S - BT RE TR S IE T & IR AE
‘ AR RS (P22~ 512400 X 2000)
[BIigH - BRI S KAER| AT, BERERERMICREIC SREIMBL LD
g || ET, BENHENTEEL LY, KEXDTX MERNTREAUE
= s “ L7
? LT AR b HICRIERE, BIR/ANA T —THIE LTROG IS, THE
v S BH LU 2 MERN RN ZEHN G TETT,
:lLEfl( ! If,%m “ SEIENE - iR T —T & LTHRATEE
i i @3B O JISHIE = THRIGETAE G ¢812~ ¢ 1210m)
& ‘ SUXTMNEEI LB CHATHEFA Y I L TRA— Xl
% ENVETE
i ‘ reryy ; \ & FEEINSTHARE (RN AR E A E & BURFTEE)
= ATHGERRORAFRORHEEN LaD, WHARE
s Rz, ARLUTORESHBETHE VD, Ey bOR
;; . BREEEEHEED 2 &L L& U, ERCKS LD RIBEHESE
E EHBEE LE LT
i3 QIR R | IEOME 6600~ ¢ 16501 XIGAY AT RE
oy SEEEEM 260t IENEEL—10.0km
| i SEMERER 4714 JE~FERL = 15.6km
1 # SWPISfnER R=15m(4800, BHE)
| :1£:  OWBIIEIEEEER L=619m(¢ 1000, EE)
| ; : ! =
ATEREEXOETHHICH vy, ERMHEE - BRIE
HRTHEORREAED, EADRE~KBBEOLEEOLER
; f& MG TE ZEB AR ERERR L TSE L,
; B QU UE ¢ 600~ o 24001 XFFSHYET BE
| % S ENKENLSD. HOATHRERTHERYZEOINRIEE .
# @fﬁ%gﬁﬂiffﬁ'é“ . ‘ . ISAHPAIY-R R Trae—re EiE]IC
& W &L MBIEA AABSGE»S[La7— 2
& (IR EHET S L TCHUITIOEELRF AT —IUiRA RO B et s 0% n e b
T -~ ﬁt’\’ﬁfﬁg tsﬁa;\%ﬁ;—oﬁgsgmﬁr1 IBERUEERTE]L
B omiE R BRI ER I SRR NS & U EIEUR 040~ 151
s W B PA=] '
Eirﬁﬁm:‘:b\ﬂ% . ISO 9001:2000Hf+ Fi-T 8 BNRNSHRSMFLU—TE7GEE  TAT02387
e P o o 71 1 _— ERE isT%ﬁ?ﬁ%ﬁ%&—?ﬁ%?ﬁﬁg&::‘;» T150-0013
BREHTN T 7 VENI VYT Y v @hes s k) & I HBMARSH e SO b
| T812-0015EMATEEXIUE1 TH 1 185 — Caeme - sigle xﬁ&sirETgﬁggsgg%gﬂg?mg\5(356152_2498 oSk
/ TEL(092)482-6311 FAX(092)482-6363 ?iz;%;’: 4 ’%;ﬁ?;gffg%ﬁ? | Ty —
sl . AEERES B -80507% p://www.sugie.co.jp
E-mail:arfa@oregano.oen.ne.jp BRHAES | EiEAER (5-18) 5191935
URL http://www.alpha-civil.com




HES® v = 2 1

HFS % o

HFES &1 ¥ —
HFS & v —

S 4 J(RY Y

v 7 K

2 I 10c
2 11 15¢

B &5 E]

BF & » 9 X]
(FE by —] BBEAlB] ]| 14 | 18 | 29 | 3 | 43 | 49 |

B5E K v 7 ]

y—FE517

DIAT(FT T v 2RI 47T

HE AL JUNMFT9TRIALT

SUZLTRT 2 VLRI AT

IhERY 71[41 @*%'féae
[ % & | mEvon [ ERRSEL |
[ 1#BE | va@) | B |
| 28mE | w8dBA) | 19dB |

[PhEmED v O“EJI @iﬂ'ﬁﬁﬁ
(W% | msv~ | ERREEC ]
[iEE | Bew | T |
(egmE | mow | wa |

[hEmEe— 7H100J GJ“%IEHE
(W% | ms o | EmgsEL ]
1B | oo® | nd
[ ewmE | wow | wa

IFEEY— 7H150J| @’ah%f'&ﬁ'é
(W E | e [ EEweE
(TEeE | aoG | Ao
(smwE | wa® | ke |

W g 11472 % 78y Frht s [H2)

Boe %061 | 58 | 80 [ 89 [ 8t | 8t | 7 |

IBAEISRIVD 54 7] OEEEE
[ m A [ w0 sw] k[ o [ &
Gl | 22 | w2 | o1 | % | & | 43|
mEwvals (v n e 0|6

[hENRIVHS 1 7] OFEHE

£L ZSCN B N MR E
s w00 ] 5 [ 4 | o1 | 76 | 8 | ol |

(BEEE
PREL ERRIE BR&M: BT v A
HARAL BHERER HR&A v 2T A

Ewmel
BR&H F4—mhy— HE #aHt
Hw v 7 RUA Rt

E-mail : souon@fuse—ind. co. jp

O th
ORBRE 2T

€1S0900 1545 ~ DFERMOREr, i KL, V-2
SEPMERE FnHE ¥ H&—20 F130153F
toAkTEE G- ETTHEE SHEERpTHEE

#HFARH EFa2—X

T132-0035 FECHRILA IR FEH 6-35-5

TEL. 03-3617-8111 FAX. 03-3617-7565

T531-0072  KEFRBRALRKER 3-4-14 S a— LA L TEL. 06-6359-2611  FAX. 06-6359-2288

E-mail : info@fuse—ind. co. jp

http://www, fuse—ind. co. jp

BAGF-OFPIi%
L RNIBEFT HAGF-OFPLE GEAREREZ
IR EROEZHMEITREEAICKUBEE
THLOT, BETREEASNATOSRYLD Y
VRTCHRITES, ARAEOEVWEREZIET
T B -BAEHMNSEAMET, £2HFEEDT
BEEESEL,

B FEEAM
NEW—TSRF
(LUhLOY)
NEW—TBU
(TLAY)

XEOMBMEELE, tAVMRIEAMBE, BLBEHUF—LR-VEIHTEL,

OUHAINATF (B) EBBAOBRARE HHOUSAILaTFIR
- T IR EN —AEOEEREY

1 MBARGLGEEH, TBELX

L—XICH#EHET, BFIZLER
BIZERELVWATLTE,

DS FETFETFERMARAEND I RILMIELS, 44T
&, WETETHERASNIERFTEM LYK ->TEYET .

NTRZA—.L12 (12{&%58)
NTRZA+—./.30 (30{Z%5a)
NTR7#+—./.40 (40{&%:8)

KBEZHHESHA— LR
l —Cu Enm\<f-éb\

RO AT oD o T RERERCD & BT C BT, b RECHHG
DR,

T[M@ MRS TF 1+ —IT LAY — F—LAR—Y : http://www.imc-net.com/
BEEHLE - BRBOCHRESE< OHUEHAET

A F116-0013 RERHEFRNMEXEHERS-23-3 FEHE LIV TEL : 03-3891-8211
s F004-0026 HIBABHEPREEML-5-5 SKEIIF TEL : 022-286-5111
FA=Y 5 3 F486-0044 BRRFEHFTREMATL-165 HFHHIFPRENVF TEL : 0566-56-4288
KRS FT576-0903 KRWEART4GKR1-2-1 SkBIENIF TEL : 072-966-6280
EUEE S T933-0806 IR FERMRT07T HNEVLF TEL : 0766-28-8355

Fu E PR T039-0009 MEBRAGRHTEANI-12-40 74 Ia-yavt’ MF TEL : 0942-40-§151




o

TOHO AGF System

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

AGF-MeIik

o MoRIVIBHIBICBH UL REZBSICYIBRATHE
s FLEAMEHEZBRBICHRINEBULT HERY 12N
 BELRYLX.114.3mm-101.6mm-*76.3mm*60.5mm

SRERICESSNMER MEBRUY NEER
WaZECk D JERIRFCEBY ULE %m0t IRE
FREF T ARDOB U EAMEREEZOHUT,
SR EEEICITZASS C U BREN SRR
BERZITY,

[Bhky—bEEBERSEGRDSE |
TKT U Ik—

s BRI~ DORBITRE

s —ATRBICERDFIFHIEIHE

- AR E ETROEVWERE
RS REIRTYS i
1. SURIANBREULET UV TRy — MY TRT,
2. BT L— N UABRET,
3. 7y FEEL. OB X CO0EEEELES (EEET).

@ R EEANASIT wens | BN =2

TOHO KINZOKU Co., LTD
T 107-0052 T210-0854
EREEBRXRIR2-19-8 FiR2TB7Z7RYIRE6F w215 ISR BT 4-11
Tel: 03-5545-7900 Fax: 03-5545-7905 Tel:044-333-0012 Fax:044-333-0321
URL:http://www.tohokinzoku.co.jp (BRELEHOES)

FA T3t 3 335 fly
RIS CRA

DHEOERRFEECSVTI}. HBIN—XPEBORTIRMEOERICKD, #HETAORADW
BEFAREEDNTVFEY, AHHBERMNCR. BN DEEICHETEZTOTLEEL), BEEE
NBEMEREDONDPITMHELTBOET, Fle, HEBEO= 1 —ABETLDBREL, DOEHR
WEHTOREILTED, BRIPHROHE - HEt - MIORBICBRICVWERITDIRBELE>TVET,

*ﬂﬁiﬁ ........................................................................................
BEAIG, BERBIADOIARKECOBES : 00130-3-576039MAER : BNEHTIVIR
FSUZVHELT, BERICIEAA FEE UEREESHS 12,000 ER Tx1258  #-E85A)
EHTINLEE L,
2L, ATBERIIRERICCCERNVELTBDEY . [FREERR | B

R

BRI RE=E 71350046 REERIEKIF2-23-105 #XalSTSY=YIA
http:[[www_|sweb_co_jp[micro.tunne"ing/ %8 03-5621-7860 FAX 03-5621-7851 Emall akasaka@lsweb.co.jp

EETSHENR B0 EM (PR14~21 F8)
SR fRE S IRSEARE - BESHSR

HETERTHRG. HETRCRDSRN REEEECRET DT LZEN
ICHBERTREERBERITRAD TR 4EELDERUTVSHET, ERET
DREEE REZEET 5 LTHREHIETY .

BEMEOEBBCH T IRREOERN SOCERCHA T, TOR, HET
ERTHREAMEEETIHTUE Ul SEBEREL UCTERVLIETNEFENTT.

1. wgtﬁﬁ .......................................................
OEZ=BEROREER [FH] & R MEE—FRAICINER
OBFEEDOHRMBE S AEERE - FHEERRMCE>THORATA MCRE
OfFHICIFRBICRATNRE MBEDAER) OHHEERZIER

| RETERLES
 vmmeiam

Trk o2 EEnhE THECHSEREmH

FRER 7ATTHGE)
sitsdg 108 1080E)

D fHIA et
SEERNIC 1set 2,000 GHERE - ZELA)
B BBRATIIEE v vttt et

AREOBEAGFHIETOBLLTVWET,

TREASEEOSZ. BEBHEI(TITOLAREECONMBER] CBALRVWEESMEOITEBEAL #
[CRGREOBESES, IF. St @) & K. EFESERAUCHERD SBEATEL,
TNSOTERAVY—RY NCTCERLTWED . [EEISEAB (8% |

R

Bt LsTSy=vT

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

T135-0046 HEREGIREHA2-2-3-106
5 03-5621-7850 FAX 03-5621-7851 E-mail oda@lsweb.co.jp




D7 — FHFHHEILEY)

FURVEBIBROBEITEICSTS, SEHRIEL, A
LE BT A—EFTD, FOT7VN-HICBERYGE
REL, FNCT—FHERMFTTOE LD, “BHKY—
FEENT”, "BEETHD, “EEDEHEBEN F
RASESEMNERENTWE Lz, HHBEROKUVIEERYT &
é:amiu,zE—PTwi,:xhﬁ@y&ﬂ%:?éf
CEEICHMEE TN THRT B ENTEELRL

QO FHIN TR
TEYXb) T2F A2 b OBAEBEBENCLE UL,
ERGHI", “SHOREER", "KYYITLOR

A" TEEMNBEOCCEEEVEEZIREARbELY
EANSLBENIOCESEENWTEYET. AN
MIDOTHEERICHBEZANWLETOTITHREI 0N,

i - Rz FREA A F =
T436-0342 RN LFEE765-1
Tel : 05637-24-3886 Fax : 0537-24-3859
E-mailktk@r5.dion.ne.jp
URL : http://www.h7.dion.ne.jp/"ktk

%Wﬁ%ﬁ%ﬁ@a/{’v

ET5516108305

WO Z A YOy BRE, HEEK
MK, ERoOEAHE, BEIZHES Al
BOHIRE . LEOEHIZKIZEBL £7,

@ 41 YREDBBI BV ADEEEE LV

@ 1 KOYIBTIZEHL

@ A L ULEETICHAL

@ EMEH

0~20 (#24) 20~30 (1462 H)
30~40 (¥ 14F) 40~50 (62 H)

(BERE] BB AV MES-—Z/ 7T VT k-2
P s (hE)

N & 3 T501-1534 IHRAEABHRRMIT 362-1
NDHREEERIAS TEL(0581)38 2241/ FAX(0581)38 3383
\ ) . BERH T501-1203 FREART R 64-387

wxmme + A F =X TEL(0581)34-3990(f%)

— O Py ” ’L,. ; Sy
A w S 4"d7‘

, MV <Z““J4§ Jf%’jﬁ I{Ji}c,\,mﬂﬂ mm@gf@ e
A T == NN g —
Tt T gg.

) u@ 1~ /z\)ufﬁ%é' B

ey 1/\4 u,r* A N 12 e

P
Ealt

-.- - ‘ > ' ‘%A. R Y
lﬂ/ﬂwﬁ/J%xﬁE B@%MW%.&%&

S \\
o3 O—K-IVI=FYLY ok
& £ H Fl 5B KRB R () s Y
B - j:?k%Avlu—%a) "ok el \
o BBWHB B M BSHEEED kK XL R BES # &ewb IS
MEXERER M W o

T T16-0013 EEHUTINIREAEES TEUAE TS EEE(03)3891-0711
TH69-1133 ARIRFS#HMIITEE 2 TEH21E3BE ERE072)691-0711
F812-0011 EHEREAHHESKBLR 4 THHE14S EEE(092)436-1588
DT001-2122 BEMFATHEE 4 TEI16B 9 S ERE(098)870-6411

ZJE:
fE 32 % :

*
L ?S[K}i
e

S i i

R NS DEETIC
7a—RYN eI #’E&z TA

N=N9aX94Y=214 Y7V 7Tk

BEERE
O B EE P BkELGIIOH
WwEQAT Y TULTERE—~
FAPDOHRICITA, FETEEA
KIBICEBTEELT,
@REEIAY -S4 7Y
YOV ATFAICKY, HhE F IS
ivb YA A7 YT OHERER
EPRERLLOERNTKAIRICEH EL
FU7,

- BELAbEE | TEEZERE
KOKEN &
<§§$- SEER T R ik TEL. (03)6907-7512 FAX. (03)6907-7522

A T171-8572 ERFEEREH2-17-22 BEPHENMF http/ /WWW koken_boring co Jp

TEL (03)6907-7888 (k&) FAX (03)6907-7527




BRIEEIY A Ny &

1.0m*2 352 322C fi

[ il Ew 785 By o RE
Type Model Tooth Type Number of Teeth
MT-300S-F | HABCM-15 48 l
MT-600S-F |HABCM-15| &2y & 84 k ea e
MT-1000S-F |HABCM-15| Flat 7 ﬁ‘tr\*i 7141
ey | MT-2000S-F [HABCM-15 72 : TEL.022-350-6331
tandard j: R - TEL 06-6838-1372
MT-600S-C | RM8B-15 , 54 WL - 838~
HE s B 3 : TEL.0848-56-1124
MT-10008-C | RMB8B-15 | ¢~~~ 62 Hb v & — | TEL.022-359-4951
MT-2000S-C | RM8B-20 68
| MT-4000S-C | RM8B-26 80 URL . http://klea.catrent.com
‘

P RIVNEETEETORN
EOYODHET, TEZTETO
Bk 2 BEWEETCEBN
EBOE, b rRIVESERIC
ST 4HBOBAERTT,
bE3A. REOLVICESBE
EEFfWEIHFEESNBE L
TlL&D,

FUhE, SETHEAERT
XA EEREEITNEREL
T, BEHENEREET 3RE
DRREE JRET DB ENT
T, BRICERBERNREL
P URIVERBFEEeDev, b
VRIWVBEHFHA T b New
SHOTPlus-T™, xRN F—T
Ty s VBREDOHEREE &S
BHRLENTEET, ChblE
TARC, BEEOIEZCR-
TeToSav ¥ FCBER
Efit—ER&EHR— PETER
BUBRTT,

CNCENT Y DENEETS
[Power of Partnership (73— b

F=vyTOMI T,

www.oricaminingservices.com
7oA ULTIETRIEE,

b RIVBIBOERFHEIHTE
CEBILHBIEBTEET,

ORICA

MINING
SERVICES

P, SHRENT

kL2 IVESR

| RSB £
@MACL —H -V XF A
@+ 7 X(AKREE)
OXEMIIRE

({;E%éct b /J\a‘g@%éaaﬁ%fv)
NG RV NE- B8 1S

National EKEE#K I U vz w b (2,000m3mn57 17)

#Xet L » b

F103-0025 BEHIHRX O ARBEFIENT 3-12-9 NIE L 8 B

FRERR EI3EF Ik

TEL : 03-6642-6750 FAX ! 03-3249-0415

URL : http://www.rent.co.jp E-mail : kudo.yuji@rent.co.jp

(FEEZ5EH)

pry ey oA E S

i%;im.\ %f‘%
B5# 209H A{Ff@ig2 500 T340
FEEKRX
F R OhrRIVEHBEDORELY
1. WERXE ICAMERCE 2. MURIVCHE
FLIR PURIVISCHBERDEBWMESR

=

1 MIROBEE 2 MELEEOSE 3 MEER 4 MERE S HMECHBEXOBLY 6. .8A0ME 7 MK

E0iE PrRIVIEEHELRME

1 ERIGRE CMERM 2. b RIVTE - E DR HESN 3RS e R 4. b 2 RIVREIC /D HERIRSR

EMiRE HMEREE

1 - WERA— 2 BEFENEE 3 RREEYE 4 MERE - MEREE 6 BSRE 7 TOhOYRRER

AR=UVIREE 9 R-UIJAEFBLTTOAE 1020
12K3RE - FKAEE 1SR 4RE

EViR IZZzXRRELIHMERBEOEDHA

SRR (L - #rEEREOREEST)

1 HEOEA 2 MIIRHOHEBORN 3. b RNTHEOLZOOMILIE 4 HEORE

BHLASE, YA AFAXE @ BE OFEIC TBH LAA S0, FAX(03-3267-2807) 12 T
BHUAS DTG, B < 8EC- &ML - RE - BEEZEWRLOS A, BRLAZILZEY,

OLHTIRIFH

T162-0832 RAURHRERAEFHILG # 4 ¥+ —HHEIK
|am (0332672888 (FO  IEH00110-8-190072




U

R SP-1

o)
%¥3MIDEETIEETA T R—UVITT,
EyNEBEFRGD2T AN SFEALET,

9-'495"}%(:¢76.3§R§m ﬁnBlLL poTH
REEETIRRERY —ZAZ5)A
HENMEEBEAL TEA B
[CLoDbEFIX"LET,

NSATHYTS. K54 TAY—T

$65mm OAREYE (SP29)

Sle
IAT( =TI IZTVilAEH

T581-0833 ABRFNAETRsE1TH108EH2

TEL107,29-90:0250)FAX:0729-90;0251

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

xICHHBLROADICFHIATES
gEomatTiE w0V IE
ZERLTHEOHET

R

1. B, AATEOHMAE RETH .

BEEENMNESSTD Y NERTREFRET
HBo

2. BERBNDE,

Sq L IEY—BUREH AERS A7 AD
BHEE T LY THRO B A HE R S
2 ERBOBNICHE Do BEL Y 57—k
BERROEREE LR <RELTHY A
MEERALTNBDZENS—R. —RER
HOBTHHENRNSS MIBA MRS, 4
X FREOB K ERALTNBZ S SIF
75 EOMRBH S E,

R AERBKHEO BRI THAHE D,

3. PVIF-NREERMCT IR THS
CEKNEBEOBVLEAAESH. BF
BANARETH 20

4. EHEENRETHD.
FXKRAICEE-BBEESXEHBLTL
Do /T MIKXBERERES 2 RER
LT3,

- Z0=Y=b  (a5n e D

#45 [mo

3.“ b
i i PHﬁhmﬁ
ri -»u——»
ERILE
SEANEECEIRIEEEIAIIN] .

oie

‘ CAER

—
BIRE ]
R Vol _L_r
[ nofiess - (P |
.(.7,AA,*._____,_?ZL‘_’E_.Q_.,_,_i
fhr—

ﬁﬁﬂdf%(aﬁ 2EHBRAEXT TEEALTL
Bo WIBKOKEEREERULHE BEME
LTHY. BBEREOBRINBEZ TH B0

5. 2BEHREFKICHIEHR S,
BERCEEARROERAL —F(CT7 2N
—S—ZRAL. KERUREICEBA T
Do

6. EEgA S aiEd
BOFRERDHEARER
WIPNOEREE (RIRNEREE & EE)
RERH R B FLEEE
SABRENBEE (TT7L—-Y 3 KBS
A7) —HRMRER
Bk BOMI IS E
BERPRESEE

Ty oF DA, Bk AREEEELL.

PWBEIZNU/-BHBEEASDENTRETY,

HEEOBBIZEY R Ty MO AT L%

ERETTE L

sEANEERRER,. BRIV ADEI

| T
Zﬁ%i +930-0821 Em%@&%‘lz 1
TEL (076)452-1616(%) FAX (076)452-1617




Vol.41, No.7, 2010 July

_ CONTENTS CONTENTS

CONTENTS

Z» ﬁgj =

EHLACBTS YRV TECONT G

i

TG TG veeeeeeeen e e 5
W% |
TEHR M RINADOEREZEMROER
oo)iiie BA e /M T o JEIK JERZ ceeererrrr 45

EEciEELROEMESE=E ATHILD b RIVICEE
—EREEEEEE AHEE N RIV—
EE B o i T e BRI o EUR B 7

ZE)|=#h U SBETREYICEET SRIERM D —IV b
—tBE—5 - BSEKBEEY Y —BEERELSE—

FEAE B e dE MM e B ZR e EHD TSR e 15
ElNDORARH A B EERITEEEER
L AT o BUBF TR o VBRED L ceeveeeeeee e 33

@l mialy  mEckde
=0 Tig IMA

I UMEAF(7)
—FeHE L DB E - TDMDEMRATN—
[ 0 MLEE AT | BB EE L/ NTEE Ay vrvrerrerrres s s s st 65

WS IR bR

i A R

» YTB 1120
;RIVEYII—

- PYEROYYTYVES R

45 K # OEEHTRERA/AITE2BISELE
& (03) 3201-0701()

T g LEERREHRMATI6HE M & (08477) 2-2137¢)
WEBEE (022) 262-45310  KIREEFF (06) 6531157140  BAURERT  (0888) 22-1367()  FUMEEERR (092) 47103811

CONTENTEONTENTS

_ CONTENTS

CONTENTS

_ CONTENTS  CONTENTS CONTENTS

P URIVERFERICHISEHFREEOEMA(C)
—RE b RIVDBIR—
B L e 3 = B PP 77

EIRiGIEL Y
[FEEDE] Sd U

!JJEH IE ................................................................................................... 18
NE 4 R b RIVICHRL ) BREERHRLY

ﬂ”@ }%J@ ................................................................................................... 14
[EARDOSHBHFOERESHE > 20T #&LY

N < [ PN 39

FREYIRE SUoREaHrD
b2 RIVET RO 2B WD T T +RE

B ZRIE oo eeevmrmmne et tmrt ettt et e et 93
b RIVTEERTSILOM
bRIVIEZLNOMH
mg[g T D PR 57

TARIEHR Tik - Beify - g\ _a1—2R

,!fﬁ % R e 64 ;ﬁﬁ % glg .................................... 85
bRV —FIb boRIVT—=IVNZa—2R

%Fm % gg .................................... 76 JTA[‘%’%?E’% T 86

[=HRFREA)

ENA ORI R EEE BRI B
MBS 1 = v EBITEER O ERLC R B BER OB E LT, BRPIOR
8 2 8 P AR el R S IR 38 7 I IR TR T M Rk i i 3% U 7o, AR, 20
Pad &L TOMMEYE - [EMH L EIH T 2HRTBRB L OCEE LIcRE» 5125
VINVEBSEIERBRIE Th 5. BHEE, SERLRAL 2 SEFEEITARERTH 5.
(BERE : G HAN 2Ha) (KX33EER)




wiiscoBRE P LEEZE L - DL

ELREEZEEUHETD
Eh-EBEr—JIOERETS
BIREBHRICRES
NT 7 4 IN—DBREER

‘ ' - L ETRENCOERT ISz
1 G (RS s Ea—HRY D 0EREE) ik - WL

DRSS S, TR ETHRTESE, IR BB RS,

RERRICHA, BREHORANTE, —EEHRUNTEE,

2HEESRICBNS

. ETRAICHND, HEyrEEnOERIES.

3B

CBET. Y40y FEROERACE
b, THEOBHHENENS.

Oy yFROOYIRIVITR, N)uJOy
DR BT E kDI Rik—IUEEERD
BHEDENS.

. JiS C3653 (MB=1MU3) OEfEaEs
5. HAERERESUT.

4. BETEMNE S BEEDEWSEENR Lh—X

Ny FhR— THEOTIWEH - TEICEHSRD
TRz KIRICIERTZ 5

ERCHEENFLUCH  MESOCELIORY  CNTERSET.

vmsU)@w?%?(Nw7¢1ﬁEM)%I%?WDMUZEM%O
BWBHHAE—T ¢ —, BRICTRFT.
@AERICIE, BRFEPEEUT, ATy IR0 [HHy o2 ETERTFEL,

MREEESLRINEESSEWGCDIERY Gt - v

(x &)
R B O# K EEMERSSH LK = 0 Bl s R

(8 =)
E i T E F % 73
PR A A AR B BT A RE AT A KR A AT S AR T B
b v R VBTSN E tEz =7
2 A & # N
S TR NNt €T i s TN =1 (55) B AR gk gk A FEE
X B W B g R & A
BB T Sk e B AR e i s o o B NP N 31
R AR by RATN—TR
i woE R Z
AR TR M AR E AT E TREBEARA S LARFIAR LA
W oE b VR IVE SV — TR
BRI A SRR A & BT =" =
BERFZEE 1 v % VI E R AT LR BB RTRE
mo %R B R
PR AT B A SRR - SRR MR O R REFER RS EAAER LA BT

SRR S AR b YR VEIRESS




FLYF p—DHEEE -

Py F s = ORI TRS-985 1175/D7 40/30 60/35
A — A - & FRAAw T FARARA w7 RAFVINT CRAFVINT
oW 0E (D) em 45 75 70 70
i oW EH(RERR)m 60 100 110 110 .
ERIAE O X (&K) 500kg / cit 700kg / cif 700kg /cif 1000kg / ert
H Bt 36 53 50 59
B ¥ m 13.0 10.8 14.0 15.4
gt m 2.5 3.2 2.95 2.98
[ ¥ m 3.30 2.86 3.00 3.20
T v voHAaPS 300 402 450 600

KA OWS B EARIERDET,

AN TR E 0,

@i/ 2K

+381-0101 EEE%%%WMM
7= (026) 282-3671(ft) FAX(026) 282-5803

http://www.wik.co.jp/

HRE X B 2 0O B B aton wwe

iR &£ % B R
X B ¥R ERNERRSH LT = o —Bifliv Y s —R

i
REHILAF BRI
R X
REHE FAGEY — & 2 (R ERITE
T
O A E AEEEE TKERE

(&
E ®
RS Tk R A R R
o
R GER BRI L RE

B A

BRI ST E D FE A T
(S 7 v — 7

s
BT gkt S AR o B
FHERYERE

B&5
S Rk AR E AR & BT ZE AT
EEER

a O

|11

b=
s

ik

B

Oo) A A S ERR A B
e %=
BRASHTH AR BB RITERE

8)

7K i
HARRESER A E R THEERR
RYRZNF

B B &
S N L PIE it ek S A T
WERRTFEE b o 3 VTS L

A B OE
PALITEOE ASREER - S s
BB T LB — S IE R

T E A
WATATECE A AR
EREAMR SV — 7R

B =
FALERAS T R R TR i R R




.
{
1
o
|

A, ETHEROEREMIC ST ORBNARETRTT,
L—Jb RTikE, MTEMERETSHEE LT—REERES £ b?t‘i?o
CoICEE - 1130 Y —Jb FIIE, EEND UIEETESRERRITTT

fEY—IRFI &

MFY—J)LE T &

1»757“97»91%

5

K v— LRI &

E £ B

74 YD IER
EAH T HERN
MW % B M
THEEBRM
5 E R TR AR
I N
W K & i
I S
Ty IEAER
BEEH®
W e B M
B B i M
EERBE®

n =L

EHEITE®
FhRkERM®W
[ = ]
W # 5 @
AREHR®
= Nl N
KEEZH®W
RANBBRRE
il B sl il
HEEHR®
HEERR M
HRE R
EHEERI
FHR#
R B E R

£

Ha He

e

o mam m
Ha
E

)
Az

SELES

M EER®
B AREFHEG
W M
WE—TX
W 7 v
WA T b
W & M
BIEERTER
ZHERERM
HAER®
ZELEZR®
W & & #
YA BEERR
FEER®B

S

B
1
U RS

3

=R T107-8348 EFEEEXIRR 6-5-11
EERS ) TAEEARR LATHESA
TEL 03-3348-6322 FAX 03-3348-7125 .
URL:http://www.shield-method.gr.jp  e-mail:sta@shield-method.gr.jp

MEELE®
) /N w BLAE PR
Syrty byaly AT ATH
H I & MM
ZRELADNOVATATH

B BRMITER
sMCavyy—+H
HERBE®
JFEBEM®
CHFREY—W
#Eavyy-bIEH
BAavoU- b IEN
7 VI I

BB —ELE

FEEELTE®
W ® K
BRI ABER
WOHEHR®
W & B #

W7o54F
UM IOTUYZTY O
P reyd DRV
K 1 IV
WIEvTUT N
W & v U
bk T ¥ W

DY A8~ KLk

R P i
W T E®W

pan  RECEELUICORMYESEATHILO
[ EEEROBUE BHEN
PHEREEE () EE %k

TR EB BN A v 4 —F = VYR D EEAE T CEETOXEO 5 b, SEE N vk, SEOET
BERBEE (R - FHE) EREL TV B, Kb v, BEOKRMNEEL L TV AEHE & SEEREESELTL
ANEXCOFEHAR & CHEFEZIT, T—Fh A — (LD EEEE CHETL L& L,

Lpl, BERREEOZAW R EEEEL, RITEL TATHILEBT T, b Y2 AV WNATM) TR THEIT 51
THELSDOTHRI Lz, ZORE, v A VEBEOXTEMEESNEZOT, P YA VEEEREIDEX N v i IV
Hir O ATHILITONATMEGIEER L, ZORFTAREEREHRET 3,

Changing from Arch Culvert Structure to NATM Tunnel by Building Embankment—Maizuru Wakasa
Expressway Yatabe Tunnel—

By Shigeo Shono, West Nippon Expressway Company Limited
In the section under construction on the Maizuru Wakasa Expressway between Obama-nishi Interchange and
Tsuruga, the Yatabe Tunnel intersects with an existing Prefectural road (Nakai/Aoi Line) near its east
entrance. Project coordination for this tunnel was conducted with Fukui Prefecture which makes reform
programs for Prefectural roads and NEXCO-West which manages the Maizuru Wakasa Expressway and it was
decided to plan for arched culverts.

Considering such things as the safety of existing Prefectural roads, construction methods were reviewed that
build improved embankment to excavate with the NATM. As a result of this, the stability of the tunnel
structure was confirmed and there was a change in tunnel structure from arch culvert to an NATM tunnel in
improved embankment. This report gives information on the review details and results.
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Long Distance Shield Close to Important Structures Crossing the Tama River—Kita Tama No. 1/Minami
Tama Sewage Works Connecting Duct—

By Kazuaki Arai, Bureau of Sewerage, Tokyo Metropolitan Government

The connecting duct between Kita Tama No.l Sewage Works and Minami Tama Sewage Works (hereinafter
referred to as the connecting duct) is a facility in order to reciprocally facilitate water treatment and sewage
treatment systems run by both works. Through the provision of this connecting duct, business results are
expected such as 1) stability of treat water quality, 2) promotion of streamlining of operation and maintenance,
3) reduction of facility construction costs and 4) securing of back-up functions.

The Kita Tama No.l and Minami Tama Sewage Works are located on opposite banks of the Tama River and
the length of the connecting duct is approximately 3.356 km. The connecting duct works were conducted with a

- : slurry shield and the ground passed through was a diluvial sand. In this section,
there are many important structures such as the Tama River, the Seibu Tamagawa
Line, the JR Nanbu Line/Musashino Freight Line, Tokyo Electric cable tunnels and
water service pipes, and preceding the construction, there was consultation with
each managers and a survey of obstacles was conducted. Further, long-distance and
high water pressure countermeasures were installed in the shield.

This report gives an overview of the connecting duct, an overview of the shield

BHE[ZY—N FRA works and VE proposals pertaining to the disposal of muck.
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Verification Tests of Lined Rock Cavern for First Domestic Natural Gas Storage

By Masanori Imazu, (former) Shimizu/ Obayashi/Taisei Construction Consortium

As a part of technological development towards the commercial viability of a steel-lined rock storage, the first
domestic advanced natural gas storage verification test facility was constructed in the Kamioka Mine, Hida
City, Gifu Prefecture. This facility is a small-scale verification test facility that is composed of a unique shape
and combined fixtures that can verify pressure resistance and airtightness at a high
pressure of 20MPa (Volume: 240 m®, storage capacity: 48,000 m®, equivalent to 1 whole
. gas holder with a diameter of approximately 25 m).

This report gives information focusing on construction methods and results such
as excavation, concrete placement and rebar assembly methods for a verification test
| facility composed of steel-lined rock cavern storage and plugs (a structure that
- - transfer a high storage pressure to the surrounding ground), which is based on the
BEEIFERULKRKAHARX world's first structure using plastic deformation properties of airtight material as
BT R A BRI steel liner and completed verification tests without problem.
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Application of High-standard Tunnel Support Members to a Two-lane Tunnel

By Kiyf)to Nakano, Nippon Expressway Research Institute Company Limited

Up until now, tunnel support materials for two-lane tunnels (inner space width of approx. 11m) have used
shotcrete with specified concrete strength of 18N/mn’ and rock bolts with strength of 110'—170kN But high
strength shotcrete with specified concrete strength of ¢ =386N/mn’ or high strength rock bolts as higk.l—standﬁd
tunnel support members were only applied in comparatively unique areas such as in fractured zone where large
volume Qeformation occurred. By normally applying these high-standard tunnel support members to a two—laie
tur.mel, }{Westigation focusing on the streamlining of tunnel support structures and the improvement of
buildability was conducted. This study sets a new standard pattern for two-lane tunnels using high-standard
;a;:lii support members, conducts insitu test construction and evaluates applicability from measurement
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