R 0T EHEIA | BRTSASEIS  BIUNEN B8 3 EEENRET
MR HESHIARTEH RrpmEREmmsHi 2 1 2 v — g

i50E1 1180 3B EYRET  TR2E3 A BRTEA 1A BT BOBE3S BENS ISSN 0286-631X

iraEtd N Y HessERE R HIRA S TR

EE Tz BN S Dl R THEE|
EIECHDSREEFRKROERY 1A
MEFRERTESLMIL— b (REERR - RER O LRIV
Rt Y ZRWE b RIVEIREER

‘EKF/$Wﬁm%%E

BRADT U X ATUHESR

BRTETHBRAITSZ LICKY

Y MVERICE Yy PENZTY X LAZITERER~
kY MVORENENED BEIL
TR ORET, OO BEEHA
RUEOEEREREEL, BERMED NS b)HEE
XA MVEE/ YTV X LAHHACEREREELIRY 2 —LOEH

DEREE G Y E LT,
===E ]
_ EaLd
;E AR

nt:‘ o[ h

Fv*lb—t"z’ﬂ—b\foﬂ?t“
LIzt S NS D BIEA AT BE
0k, Eﬁﬁﬁé‘ﬁﬁl'}“iﬁh

& e
EE B

o /#/alig]e

i

¥ RIVEBM—/ I REM ORRSE

@ KB TRt

MAC ? Y IR

QT 01466/150 50012560

# T526-0842 HEEERGFER0EH T272-0832 FEEH)IHES 8-16-3
TEL 0749-64-0246 FAX 0749-63-6765 TEL 047-371-3191  FAX 047-371-3190

EEER T981-1104 EHENETRKAKFTHS TE16-8-313%
TEL 022-796-4510 FAX 022-796-4505

Eh 11,5758  #:%06619-3 4910066190309
[ 4 {E#%1,500 ) 01500




SIANVFLE WA v3—-MUFTH®

HH-I OJ-S
HOBT— ANy 5 —

ho&—H7 330kW
wE= 120ton

O [ 1D

EYBE hvIN SRF L 9y FU—i23t
KAYABA SYSTEM MACHINERY CO.LTD.
http://www.kyb-ksm.co.jp

. B
xi;i?_ﬁE% T105-0012 ERBMEREAFI2T BESS ERABEZAMEIN TEL 0357339444
BR 3T JE T5140396= B B 2 W OE M O % B 6 2 B M 2 TEL 059-234-4139
# XI5 T812:0016 EEBREMTRERESRE 1 TEIES A4 21B2  TEL 0924114908
E T 5 T5140396= & I8 # i &= & 9 % W 6 2 & # 2 TEl 0592344111

B R S

e e———ea it |

B AR S

BREDREFE NI VTR
OEHREERGERE

2007 bl
Bt CERT
AC200Vxtit

RIBBEICH 2185
RO ka0 —5—

LY FTEREE, etc

BE LRE W BERE

SEGX V)T LHMEORFELELDHIA, REBBUVOEDE TSI,

(BR55T)
MAC XV IOBREE swFoysrysted
To72-0832 FEEH)|ImEas—16—3 FEITEBR4K
TEL(047)371-3191 X (047)371-3190

#t X s b > b




r7

L—MK#
M KFCRA+S1F—
BRETE - RE T WA O BRI —H
B PUFLA—

R —FREMORERSBBER LT LA v— K~k

n EEEEH

RSB OOEKEOBN I ABREETEREL/NT—

al

ST A —
[ ARV~

S EEUEHER

AOAT L

B oA—4—ny7y
ITHE NS ORAFIESLVRAKEEORE

B OVR9M/59k
WESHIH T ARDBIHK—FDBERIE

[Clele #=sit iy=-T7-2)=

B RMJYTTS5IR
ITHEMORASE
RBAEETOVIDETE

B URTLRATL

REEMEERER
REEM LMK

D2V 70T E AL DEA KRR

TEL (03) 3570-5262 FAX (03) 3570-5233
TEL (06) 6361-6038 FAX (06) 6363-3979

TR 1Z6KGg L DS
TS e TP

BEAL, BHRERE F—2L~y FIZE

CT-Bolt i3, M LEER 57 LA | L3 / /JE.’%‘"EI/:I B RA% ﬁ/

Dy HLOBE IS HEE TV V7T
L MCEHICRET 5 2 L RHBEE T,

BWEhxd,

CT-Bolt X, MR FHEINEEBMER]D
TF LR Lo T, BREFNLZEIGE

[ FALE F—LaylR

(F—L«\‘yP&iz@?&—Wtém‘: MER)—7

I ERBILANREREFTS
IxRNavT L

[ﬁ;waﬁ;ﬁﬁ\amﬁm RUZFLIY—R ]

& FERE
TR T BAEBEAUP

BEOEEN SR FEFS | N
Gt

: \ B\ \\ \

{ﬂ*{/wo)t"zél)‘/f
s
(~7urs7L—+]
CTBolt DEEIE - -/ / ~

HIRICSRHMREEL 0T REER L. BRHMEBATITAS
EEEET ST EREOIVER—P 3V TT. BIEERLNDL
BIBREHIThEz>T, RILFREDRERARISERT S L
MERETT, RUZTFULVARAY—THHRIL b EBISWEICLY.
RICZRAOES, HMETEKRICE > THAMIZT F7 MSREL
TWBREICH, BEREERSHHRL FEEMLEEA,

A&
W b2 RIL - BE U RIVIS _@
MY - MTEFEXRIC
AHEE RS TRRERIC CT'Bolt i&. BLEEOKENDS S MEASTET
RERE - HELTIIC T, 959 FERYTFLURY—TRICTHS NIk, %
: AR AR (T BOLABERY—TOMERELTRY, UE—VIL&oT
0t BRNEOHEST M sy

BT } Your Fastening Partner )

Qe #NErL AT =TT D)=

T135-8073 ERHIRREEITEAES A LUEN
sEuabes TEL: 03-3570-5182
Hifff#  FAX:03-3570-5191




PFS2AII ] - AV E2—F Ve Vh

TheNextGeneration?’ b 7——1L3C-2B
COPI1838IIE FY 7 2 —§&ik
3T=L2NA Y

POWER

INTELLIGENCE

PARALLEL
HOLES

3000

FUINZE—F m/min
N | .

COP1238 ™\
1200 — et <COP 1838 —
\\

9500
9250

~
S7F

1.00 -
13100 1000 2000 3000 EHE3s Rz

FUIV I EH
®m DRILL MACHINE CO.,LTD.

P 3 # T16-0014 ERHBTIEEDEE6-16-8 & EILGH
TEL (08)3806-3377% FAX(03)3806-8461%
B # X 5 T6570864 EERWATHKFAREGHS5-8-4
TEL (078)802-5551% FAX(078)802-5528%
AW X O T839-0841 EREBAGKTMAEKIBEI-6-14
TEL(0942)43-5315% FAX(0942)43-5832%
MEEER T4250072 B F 2 B2 H A F638-1
TEL (054)620-7301% FAX(054)620-7303%&
£ B I 8 T679-1332 SEESFHSAMERALSH454-3
TEL(0795)36-0461% FAX(0795)36-0467%

STa&M

Tunnel & Mining

[2009551 A hsetstsE !

(B=RL Y& )L EB#Hs —E—Y—hi—{k{k)

/Bi["ED—T'fJg /a/\)b

—WRAFV AT L

VI —ERBETILS Y
SR

TV g (-5 AR) :SVGE FITNS9o
REREL M —)LDIHAH BRI BIMRERRHDEY

IEb Y RIVEET R, S5l - IRAEHOEsL VY Jb’uﬁ
—9F514—FPIURILKREL

REFERFE *it ARAEMHERE2-26-1 A =ES=EE3

BRfmesn 0133-75-8240 | TEL 072-677-2_127 FAX 072-877-2108 X K% E 072-677-2101
RixZE 0197-77-4101 aBEIE SHIE 2 BEBTE
Bg ﬁ E E 04-2928-3270 0133-72-8715 072-677-4736 0982-22-8701 M FIE 0982-26-2111




El;$:1?£iigk:*bx *BtggﬁA\Laﬁb§25c>
NATM O i B Tk

Wik TAGFTHEDO N1 A =7 ] £ LT, ¥EL oEELETEF LI
COEBRBLIERZERIC LBICHINIIT, Ny 27 v 7HREHEE > TOE
7. X6, BEREY P VAT AEZHBEAVATLAEZFRELTOVLEILY,
TAGFLE~/NIZR_EHEHFL Y 27 4| £T, HULSEDH T EHIIC
IR CRENTEET

| () BiEA DD O EIRIEAGF Lik |

MR RE R
BLT, BEAX7+7
®—1) v 7L AGF LE
DfAEED 2 Tk |

AGFIEODINYT—32 3 0

7°;D‘I\57;/f7"

IWNOFR_EBEHFLC R T A

HERR ¢ 89.1mm~605mE TGS TE, HE - 2
Vv ME - SEREIEEENE T

Vi
I PN B ERER L L DKIEE 4 7TELT

HEHIE s A T
RANLIE S A 7

ER7 4 XKL I\N

\

FAMONY T — 2 3 v

W UAULYVEAM

« 2 —/X—SRF(IBHE Y 1 7°)

« 2 —/¥—=SRF(S% 1 7)

« 2 —¥—SRF(EHE S 1 7°)
WoLy ViEAM

A
WESREAM

eV hE—7

EELNET A

AR FONYUTZ—D 3 Y

/"E)\ﬁ7 FTHE—Y VIRERL N
FHET2EARLVFELT,

« PUFR IV R

cKAT7 v H —

cGPR=IVF FA4 Ty 7 KRIVED
by, HULGZHPHEABNICIRET
\Eﬁf%ii

TxT7R—-UVYT

A4 AR B

/

« R—I1S— 32— R (BEKT—B) « 7IAU 7Y —BHESEFIAFK—777J
AR bOy TRV - REAGFL%

~EZFEoy IR b * Small—PIi%&//X/ 5 <Lk
*KATEFFLOw I KRIL b CEAR T+ TAR—=U YT
*GRPZIVFHAT Oy UKRILE o BRI

- RIEEAM - BREMER

e DTVYHORX

KATECS

BREMEZEL
—LR_R— http://www.katecs.cojp/
TR HEFE XA
TEL)052-331-8821 FAX)052-332-0164 TEL)052-331-8821 FAX)052-332-0164
REXE B EEm
TEL)03-3260-8321 FAX)03-3266—-1648 TEL)06-6578-3235 FAX)06—6578-3237

FINEERR LEEMRETAF-7—IL-F—)
TEL)092-574-0856 FAX)092-574-0846 TEL)011-821-5868 FAX)011-821-6644




2V 20— rOFH, KEEHRORE, fiE---
BEEHSEL I

N ol @ [ AR

CIERRENE, BIRM LD

TLIv I REETILRILE
YR TT v T AD

BEMT

FEIEECEAME TSNS
EIE#IELIEATY,

W EFETEE, Bl LY

B 2GS N EINE, £ EBINBALE
W K, BAEEN(CIER, S ERhIE
B B CIRBEIE S R

[T T R O T R T R O T T

T EILZIVEADEA -

e K ol ==

/L & [K wmH

RIS LU CRENE
W/ —JU—=IvJ
»ERDBEDEE

Bz XN, BMOBEMEE

o L REMDIEFETI T —

txan a4,

T142-0043 RR#@I/IX_FE1TH18ES
TELO3(3787)1131 0

MAGF-OFPTi&

L3t AR HAGF-OFP Lik GEAR RR %%
i) 3, RROEZEMETHOTAILVHE
THLOT, RECEEERSATNARY LDy
URTHITES, AALOBVEREZTAT
T, S B ERHOSEAMET, 2HFLHT
BIEEEIL, |

EEEEAY
NEW—TSRF
(ALY Y)
NEW—TBU
(JL52)

XEFOMBELE, BAMREAMLE, BULRBEMT—LA-D2Z

g1 ALV TFFUR

o T LMD, —EDEEREEY

g MBI ATz, TELHR

L—XIZH#EAET, BIFITHER
BIZHOILDVORFLTT,

CADLETETRERMNRIAENDL FILFELSE, ST
&, WEIETHEASNAERFEEMLRYFZ->TEYET,
ﬁ,

NTRT#+—., 12 (125 5:8)
NTRZ#4—./.30 (30{&5%3a)
NTRZ#+—..40 (40f5 3858)
XS L M R — LR — : v f \

[T R AL, . | .

LHRORBEAMOM, FUIN VR, EEBEZRUHEBERLIDIK-TEIET. BRBIZBEL
BN,

?[r\_/{@ MREdTF + —IAY— F—LA—Y @ http://www.tmc-net.com/
BEADE - BREOCHMREIIE OLUHBHAET

i TU6-0013 FREHFR)IXFHERS-23-3 FEEZEIVF TEL : 03-3601-8211
B3XNE T084-0826 EIMBAATHEREEMRL-5-5 SKEVIF TEL : 022-286-5111
HHEXE T486-0844 FMRFAHFTHREMAL-165 FHFPRENVIEF TEL : 0568-56-4248
PN 3 F578-0908 KRBRFFRABRH4K1-2-1 wSiksE3EIVIF TEL : 072-966-6280
HUEEN T933-0806 ELEESRERMILT07T HITEN2F TEL : 0766-28-8355

Fu B T639-0809 MRABRAFKEEAMI-12-40 74Y)a-yavk’ MIF TEL : 0942-40-8151




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

%5l 5o b
SUPER LIGHT GHE)
BEXEES 7, BEV-I,
EROEENFEHE |
¢ 600~1700, HE130m,
UPFRIATREUP

AR U N— 5 —
TOREERET 7 ~

aVIU—FEEBEEVXTA
avsy—bEENEOKSEKINRICEYBR
Ik TR

il
J o hH—HE L

(ErE)
KEERET 7 v
~ ; - . , ; EZ-2000Q
‘Pi%é%ﬂ v - _ ' (2000m?/min, 2.94kpa,
e - -] , -~ 150kw)

Ly
Loy

.

&
=
L

A

1
1
i
I
+

=
e

-
i
o
i
i
1

_______M

peosioo
¥
A

l
.

EIEERE S

wil
Sell

B51/2(CHRN

BNEVEEY U —X G

RESRD E=— )b - WEORE LN TRANREL DO
Fitk s U CRIBRE AN TR TAIBAB T X
BE=E59 342 b0 b GRRANE
EE=/vU—959 F(FRPU Y FRE=— )

KREEER
1000~4000m*/min
30000h £ » 79 >
RAR7U—. bvRIb
BIREFESE0Img/

ShRISEREHY

T 4 5 ITHRE m LI FIREE
B2 AlET 5

201Q:-<--

VN PREISER
<ﬁﬁﬁ'ﬁz%%-mﬁﬁﬁ>
B EEE - BEEL

Ry R =iy

URL : http://www.ryuki.com E-mail : eigyobu@ryuki,com
T108-0073 BHGTEREEX =M 3-4-2 COIEEHR v TEL : 03(3452)7400




b ET 3 5e R

B2 lUHMERE B5¥ 76H FE(f 1,500

: ﬂ&%h&TTﬁaom (EER] .
HORBELAS, EHND. COBBRESSS
BREHEFICOVTELLWARD BV OSRIRTHS. FE

miEH L EMOERICH S, BEREHIEIRORSHOHEE

L;U,ﬁmﬁﬁwE%m&&ﬁ@ﬂUﬁ&%Fﬁ%LnénTm6 |

AEL, PRV EHT | ICEBUATRBERORRK | ICETOME, %ﬂébrﬁ%mmttm—cm
K%l,zﬂW/*ﬁﬁﬁ%k%%%&ﬁ@ﬂﬁ?%é&pk,kﬁﬁ@%ﬁﬁﬁ@%&mnﬂ%m
FOBMETHAESRY LIFBLLblc, KEHEERTAOATRITHBASVEHCEY naw#ﬁ
HEICDVWTHRLSHBLTS. ;ﬂtﬁiaiot%w&m®§§@¢& =8, ¥, SLOHI
EZICBRELLTERLCBOTERL T RS .

EEER
B1E BRREEE $258 AEEOEBMNH, H3E HREEMOESR,
BA4E FLOEMENM, £55 EREEBERE &Y

BHEULAHEHEAN FAX, £hE, BESOEBICTEHRUIAZLEZLY. FAX(03-3267-2807)
[CTEHLRAZDAIR, BE - B8 - RfE - KR - EEBSEHRO L, BRLAKRILEEL.

() I m I *I T162-0832 HAHHERETA 16 X1 v —iR
it TEL 03-3267-2888 FAX 03-3267-2807

T a TN EEAT
Wt TH:OMMEE 5ic s
X HlcEdD s —m B

A E - AIEEN - WX

=
|

Y

At

%
&

B

THUNFORO00,
R T A aF

AFEROSFEADTY
\0%

BHSABHEOSRE .2
AP SRS EIMHET CO A

TS RO H B O iR

TATUTEESEA HNT A
OLRY ST SRS AR E T
[ e R RS g S s

KE TR R i<

ord T A
&FOM

i

%Y

GF AW T 00 0008 Y 0k R S
HHERES g HBES

HEETANEATS A o

[
FHHESEEARZT 20 F
Cie oY URARTHEOW RIESHITT RO

W A SR SR ON B-OTRMRHE Aot

HrEnl N7 5ol -3
i
HOW | SHHEEE oot
RS M T Sorrr CRIERY OOH |
BT < W IS ol

&S INE

~yak

R
<~
P
T
SASTT

-
e
J==)

B3 S REH R

(ni2) FRHE ot
BOIREAT

it

TYOR-v L E, FHAER
A E - BIBER - &EEX B8
B5 $| 3Effi : 8,500 H+%

%IJI

S CBMRERITHH TR o0 EHERSHET S R - N
E SO e B

NCEIEETEM e

FHEOTM A EEAFES
EEETHE O8I MR

FBEHAC

Pes G CRERRTE |
T

HrHERA O
¢ 0k R S B 38

R
A AN

T 162-0832 HUUABHITERCA AT 16 A1 Yy — iR I m —) z
tel: 03-3567-2888 fax: 03-3267-2807 http://www.tunnel.ne jp = iI I * I




A1

> — b

JRILD

W

fiy

=L PR OMBMIESE &
B5¥| 280 H JEffi: 4,660 F+F

HEEERETEL—ILRITE FORENOEMOEE, [FROEMBROBRE

TEEEYD, HEBOFMIZODWNTHEBEERICWNV=2ETRE L.

BEREE - mIGEEEL,

~FE B X

ISAD LS NG R E I A =1 EE O — it

E1E B

1. =)V FTADZZBERRD
ifRRE 0L

=V RLEDER,DWEIC BT %
v—Ib RS,/ S50
DI

B2E HAE - SER

1. =)l FIEOER
=) RLEIC B 2 MEDORD P
75/ BT ERF OME (PR ./
RS ONE EANE, SRR
TR OFRE (PR, HHMSRE)
M TR OMRE GRpFEED

2. WS S URAETE

B & CHREBER Y — LV RT
HGERS —V R/ BB BT %
SO

3. Y=V FEBOEEORE
IV FEOREE L EilBHRD > —
IV PR &R %

4. HLLY—IV PR

KL, KEEL, SHEENOR
E:

BIE REt- LR

1. &L

—RBLORGEH “RELTOFF Ll
T/ = R+ IV KE

2. YMTIDFETE TR
HIORET EHET

3. RE%AE

RO

4. — )V FIEDOEEL

RS A5 L/ FREIE A7 L
B AV NEEERI TR Y b EE)
BEEY 2T L/ F D0 BEH LR
5. gL ETIEE

=)l Rl LR LERR L R
DOFMBEIGE/BADEATEEEA
SR HHSH T & S R T
DFEH L HE

6. SEEMBT SRENE

A THENE, T F—Enr s
SR BN, —I) FIE s
poE

7. FTTAORIREEREE

B HTE > — b R s R

BT S —IV R0 - &IV
RAERRS — R RV ) T3/ 18H
¥, WXy —IV RORFE)
i1, ECLI¥:

8. YIPORE & HlEZIRB I
YLPIZaE O & KR Rk
R TEOYPEE /2 ER—V L
EOYPRZEE /REREE T DY E
9. MBI & K

HHARZS (T D ERE MO RAE [ O T IR

(NE=S

1. EGAY FORE
LT A ORI SEORE T
t@&&/ﬁmﬁﬁﬁ%%wt/—w

?ﬁﬁ

2. % BT AR EREOH
MR i D —REV IR, TR Tk
DY

3. Y=V FISEOBIEHE
METRHE® &4 M LRHESIR TR
¥—)V FIHELFEEDSZH]

BENXWFR5|

(575555 ]
WA PDOGTEG
BE IR E

Bo¥l 132E A{F{Ei% 2,000 X7 290M

WhW AT B CT R YR, I X MERRBITARTRBETAELGEE L - TED, Y-V VFIERZED
Wﬂfimm v U FTHOBEBERICED 274 v b EOFERPNAFBELELN TV Y, ¥— IV N TEE
DO tobild e 7 A v OEE D 2+ OFIIBY CESL CLOTERVREDO—D ER > TETV S,

_®x7mﬁﬂ% FTT IR EDBIIC, BBt A NSk S A Y FAREShER{LI W,

CHLEDETAVIDIBIRIEILHUAODBEL, BMbNS 7 4 IKES, Z O EREM L SN T
KOWEDREESEETORHbH 5, -

ot [ RV EHTT ] OREEBSCIBRICERICHRE S, ERLShizces 4 v b 2hlbicRFo
LOLEDTT v — FREERERL, £/, TRELOFRFMBRRCBIIRERRGBEC L TUHO S
AV EAEMINL, (274 Y OFEl] oBBRELHTTCINLOES 2 Y P EERBA LI, 2272 v OH
B A5, BARER, EAHESERELC T +—< oy FTEESA, T, BRETE, TN ShIcReS A Y
FAEBEAEL, Hilokes sy OROTREPSEROBE LRI L .

¢$1L®ﬁﬁﬁi%%&k%tuFv7X/k®¥&mJﬁ%£
A, FORELLAFLEEDREDTH S,

LAY, Me0v s A2y MICNE, BEE

BT X v b OFEID
1. b EhaE e s A v b 18, v v 7Fuks A v E
2. TV RA y FRIGHKES A Vb 19, WBE 72 vk
3. I v A VHARE S A v 20, Yrsay s AV
4. NMEZ7 A v b 21, KLEZ A Vb
5. ZIRBTHISINS 7 54 V7 AV 22, A—VARTF—wIT AV
6. Vv y— W FTHERES A Vb 23, FRP-Key #F
7. 2y —rEEnifiEle s A v b 24, BEMNERIT AV
8. DNA v— A F 25. HOT &7 # ¥ b
9. FA¥oyrsesAvh 26, 1 v —bIEFEOL 7T
10, 94T RwTAYb 27, 4 v — pF(ZD 2  NFED
1. N=hagd AV 28, CPL&4 2 v b
12, CONEX-SYSTEM 29, PPC &4 # ¥ b
18, ANASET AV 30, FBR &7 2 v b
4 Ay d—ed4y7VafvbesTAVE 31. NRT &7 2 v
15, TR ET AV b 32, #A4A KT —F T AV
m.AS%fxyh 33, BOIEEED RC 272 v b
2IF T FREF L2 b 34, BEBizy sy —bRISA YD

T162-0832 EREBREFEIE XA ¥+ —#HElR
O K1 ImI 11 & 5 (03) 3267—2888 (ft)  #&% % 00110-8-190072

T 162-0832 RREBMEBERBFI A Y v —#HEIR
TEL: 03 3267 2888 FAX:03 3267 2807 http://www.tunnel.nejp

OHTIRIHE?

----- Ko A - e
(Z & X BB

27X POFBN g oenaze

HEM T ()

ELFH &

s BAEE, ®




BXE —)V NLiERhins
B5¥| 141H AAEA#52,500H

U HAD v — v FIgtEEME, BB o Y2 bt OHAMELSHEL
=[BT @ TV AILHARTEIE, EREGELDEATEEVEMESZITVS.
o T ruby, WRORS Y- FTEOEN S 5SRO RS RGO

LN ) IR, FRHARPHFCRELTCOIBINEELS. ch oD
o BERo R b, SE OB ORER & FRMICE - SR I
2, mE, FLOVEESEHZBOEL TV 3,

COXINEREZREAT, WBEENELS V-V FEREOSE LS
) CEREKL, BB, ERM s BRI EROEAR N v R VB

zamn SEE b VAV EHT | CPHRIBER L 0 1 Eichic b T2 T 5 v —
v RRER] &0 EEEEEAR A L, TORE, EoN ALy, BEodRE LSO
Hifhi & 0B8R, WERLEEOEDL Y B EOEHRBERLV EOBRNSEE LN,

T D7z, WMEOBICNA 5L, SEEREENGC ITER L b - T, Hiff &S A2EE, K5Rbd
BLEbiT, BEIHEOEA, Y274 - EXHOEY, BATORESY, L0brDPTVED
KR ENMAEE, REoRKEZHLT 5 v~ FIEERN 2 v — v F IEBRBaSSBEELITTVL,
FHG 2B & &,

FBHITE)

D5 FRRAFABELT L — IV RITiE, OQF-NAVIV—JV FIE, @NHALEBI AV FERN
FREETR @uuvdle vyFREBREIY—ILRIEH GOF Ty v v 2RXARHEEY —
W RIER, @OKERY—I/IV NEMELE OHTES—IL FIE, ©T-BOSSILik, QKK
U— b KIEk, OLEEY—IVFIE, OMMSTLE, @k —Ib FIE, OFOC2H
(DPLEX) ¥ —JV RLik, @OFVY - Aoy« ¥—Ib Lk GBEAEEE>—IVFILE
MOHMIi%, @H&VY —Jb KIiE, 0%H~EE&%>~»PI% ®MF & —Jb KT,
@DOTILiH, @MSDIik, @BFL—IV LKk, OWEY—IFILEk @DSRILE O
TMEY—IVREIE, @®TIHIN TS« V=V RLiK, DAL —IVRIE, @3 v
b=V FIiE, OFEFRY—I FEERIE

(ABARRMIKPEEREOURIELS Y TRBO LN TBYET)

& o T116-0013 WRHRIKERRERS THUE 7S EE(03)3801-0711
A IR 3 JE : TH69-1133 KIRRFSMTIIEE 2 TH21%38% BEE(072)691-0711
18 [ 3 05 T812-0011 WEREMTEIRESR 4 THEFUS TiE(092)436-1588
P P TO01-2122 HREFHRTHEZR4THIGE IS ERE(008)870-6411

& B & Ml 5 ﬁ%ﬂm&ﬁﬁ H ok PR (D)
@it - TAERT < v 21D ? :::?:\\\\
7 BBRAL E A ESMeeD KELEE RRS % e S
MWXIER B M #

=
~. \~__4

,ﬁﬁﬁi}gﬁéﬂﬂ ﬁmm_w
i) @:F v \)Uﬁil%ﬁé\

< Pk i/\(ur* ot

v@

IR

4453551610830

BEFDOXA YOSy BEE, BEEK
e (K sk, Bl oOARFIHE, BEIZHES A
BHOHINE . THOEBIZKRWIZEBL £ 7,

@ 51 VEDEBI BN ADAEEE LU

@ 1 K DEIRTICERL

@ T H L UEBETICHL

@ REME

0~20 (F924F) 20~30 (1H-62H)
30~40 (F914) 40~50 (62 H)

(BERH] BEIAY /WBER—RA /T T VA~
FEEDEE R (P

©

wxemme + B Fm X

JHb A # T501-1534 I BIRARREM 362-1
FREEEKRIRE * TEL(0581)38 2241% FAX(0581)38-3383

Ff  T501-1203 I RIL AR T %k 64-387
TEL(0581)34-3990/%)




CBRENC

' WAV RSOy ]
®VIACL—H—L XF A
Q717 XIMAKEE)

PRIV CHNG —VERE

== T s
'?g&_%ﬁ%@ /J\ELE.@%%T) SBIERMWIHIE 1 ms BOWBRETHE
LTS B, B AR BALRE Y DR

HEHE - KUK LAEDaY bO—Jb
R Z<{F-EBFEL

FUVADv U=

NationalESEE#K I U VP w I*Z,OO mln/f 7 SERVICES REBRUAERE BB =
T105-0001 HE#HHERE/FITE7TENME E/E=EEIL 7
et b ¥ b HRERR HEEE TE Te : 03-5777-4681  Fax : 03-5777-4682

http://www.oricaminingservices.com

F103-0025 BEER R K QI ABEENT 3-12-9 NIE V8 TEL : 03-5642-6750 FAX : 03-3249-0415 n . .
BfEmE B —EX - BEFEE - BXEMNEE - BREYE - 8kRE - EXRERBEL

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

ﬁ/«%/l«ﬁé'<0f2‘i&'1/..
7ZOa—FUNBITRERT A

ERIBEIY A ANy S

- hyay4v-340 907V 7Tk

1.0m*25R 322C 1t

B R
O BHFE OB RESOIEIH
WMEOAT Y TUTERE —
FAIOWEICITR, FEIRRI A
KIBICEBTEET.
e @2EETA V=54 HTY
X4 BTk By 7R By 5% o e - e
Type Model Tooth Type | Number of Teeth ; Z\; f)‘:'j‘ ‘:‘;;t:i: *iﬁz;i;
MT-300S-F | HABCIM-15 48 S - x
MT-600S-F |HABCM-15| £y & 64 k 'ea rotett Al — EHRERES R TRIBICH LL
MT-1000S-F |HABCM-15| Flat 72 = EJW
. MT-2000S-F | HABCM-16 72 £ 1 TEL.022-359-5331
?:—ﬁa’iﬂd MT-3005.C | RMBC-S 52 5 ¢ TEL.03-3661-5651 <,
- ~ . neh
S roms [mone |, [ 6 o S R L T S
s g Conical 5 BibH v & — : TEL.022-359-4951 \ TEL. (03)6907-7512 FAX. (03)6907-7522
- . = i T171-8072 ERHSBREMA2-17-22 E . : ;
MT-40005-C | RM8B-25 80 URL = http://klea.catrent.com T O e oo ASF®ENTE http:/ /www.koken-boring.cojp




HKIRICP76.3RREE. RAICESR
RiEZEEIIRREARY - &34

HERMEZREALTEA Bl
[CLoMDEFIX" UET,

EESP-I

]
%3mIDIMET dEER I+ 7 IR—U VI T,
whﬂﬂtqﬂ%ﬂfs@awﬁb\b&kbim

K34ThyT 5. ¥34TAY =T

$65mm LAY (SP29)

IAT1=IVIZTY /B EH
T581-0833 KIEFFARHHE,-E1THI08F W2

TEL:0729-90-0250XFAX:0729:90-0251

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

ICHHECHROADICTHATES
BEOWET TR v /0NCIVIE
ZERLTHEDET,

1. BE. TATEOBENE RETH Do
REERANE< TSy N CRETRET
HBo

2 BEBEENDEL,
TA1UEFG—RURRNDARBERS AT LD
HAGEIZELN REDO R O RFAH IR
AFEHEOHNICE D, B vIF Tk
BERERUAEE LY RE<HILTHY A
?4*&’&ﬁﬁqb—(b\%ic‘:/3“5 —R. TRES

NOLETEMNERORNSS UEAHES, &

HIPMBIDE A EFERAL TWBEHSIR
?ﬁ%@)%ﬁ%b"“@b\
MONERBEAKF XD BEET THRAKHKS.

3. VI F—RRERMCT IR THD
CELVBFREOEWVLEKRAEBSh., BF
BAHYFEETH Do

4. EREENBRS THBD.
BXRACAE-BBEESXEZRALTH
Bo /NTT MIFBDEREREE T RELR
5L TV Bo

J0—Y—hk (25 L TYPE T)

Evia] F

EF’ HELE]

) ’PH“J&%E
) PR
“‘“Ei |
-

XHE

Bkig

Bkiid, 2EBEMERT TEZEBLTL
B MIBKDKEERKBERURLRE BBE
LTHY. EERRAOESRNES TH B,

5. $BERCFEKISHIGHEESD.
BERCEEBRBROERAL —F(21 21N
=2 —ZRAL. KERUREICIEL W
T Do

6. BEGAT a3 EE
SN TREBRDEHERHRES
PIBHGEREE (RINEHRERE S EE)
RER T A% hANIEEE
HoBENEEE (T7L—>3 /ﬁgg})
AT —HBMRES |
B ByA R ndEE
HENFMTREE
Ty oF—DHETE. Bk AATE F B,
WBEIZIBUICBRAGHRASHEBNAETT.
HEEORBIZEY R T2y MDYV AT L%
IR T &0

AERTRDREECR . BV ADEI

A%t F930-0821 EaLuFﬁ§&§%12 1
TEL (076)452-1616(%)

FAX (076)452-1617




370

Vol.41, No.3, 2010 Mar.

CONTENTS CONTENTS CONTENTS CONTENTS CONTENTS  CONTENTS |
NEXCO%EZ!:K U 5 EE—BED b RIVORE—

T (T e eeemeee e e e 5
w5
Hmiit _/"j’%:ﬂ\,\t_ b RIVEEIRES TR

PEtid cFEHL TG o WRTH  HAh e ML EEE] e 49
Wit
FUNETEREREE ML — b (KRR - SERE) D bRV

Zﬁg ?%Z‘ [_[“j @ﬁj ................................................................................. 41
T
E’E%S‘Z:Ei’fﬂa"\ U ie558ER 7z B BARAS TIRE|
—IbiEEEEEE Y XRTFTA bRIV—

B A JEHE i o ARE Bl 7
ENEE T i b S oLt R THEHl
——RENE12%S MBI~ RIV—

%DEB %‘Eﬂ ° g'gm %%U o if%%i gﬁ o @é% [@Z ............................................. 17
SETEICHITIREEREROI Y HH
—INBE/NHER EREIIATES LUELIRME—

FHA 2o (I ZE0L o BEF BEE cooeereeeee e 33

s ,.JEEJJ *?b‘ﬂ:ﬁﬁ-r
PSRRI
YTB 1120

rRIVEYII—

-

PIEFOY IR EL

S # ERHTREEAL/A3ITE2EISETEN
& (03) 3201-07014)

T 35 LEEFEHERNETeE @ 08477) 2-213700)

WREERT (022) 262-453100  KIREZPT (08) 6631-1671()  HAOEHEFT  (0888) 22-1367(0  hMEEFr (092) 471-0381)

. CONTENTS CONTENTS CONTENITS CONTENTS CONTENTS CONTENTS
;5 R
3” 9] LE)\F? (3)
—FETOEMRAE - L—IVE—
[0 ALEEAFY | BAREE B/ NTR E Lo eeeererrer e 55

HIGE L @:ﬁ

EUEB ﬁ'i‘]%u ................................................................................................... 26
TERENFERBIENT BHLU
o - PR T R P R P SRR TP PO RPT ISR PPREPPIRRY 39
i’ y %i@.%*w{ﬂf%a
%K%U ﬂL«h RIWVAEZ+EE
/J\J” EJEB ................................................................................................... 27
TG Tik - H2iff - M| a1—2X
;’fﬁ % 'ij& .................................... 40 ;fﬁ % :é:lg .................................... 65
FRIWI =TI MRIWT—=IVEZa—2R
{fﬁ % gg .................................... 54 JTA%%E% .............................. 66

[RigREA] MEBCEM T R Y BEEEE & R EARA S TR HI
—IbiEEMEEEE SV RFA4 P RI—

LiEEREHBIEE Y 25 4 by aovid, SENPEEICAIE T 5816md b v R
TH 5, B BIRABERE v 2 L 0EEYEHEHRE b v AR E, BES
WEIEETHTEHEEL b 2 IVBHEL TS, § Vx4 b v bliEgglitd
RO NETEE AT A O ST o o hs, Hid ke POERBEE & b v ROV
B ARSI X A IEIR Sk - THERL 2. BEERRECESEYPORR T
H 5, (BEE#RME  HOARSHER B (KX 7T 2B




BERAEBEEUHETD
B BE— 7 OERETE
RIS

T 7 A IN—DHREER
S T OBt b TEZ
1JEEEE CRESE s BE—BUY 7 OERIEE) EHHMk - Wb

< UDJICEESHS D, BEBECETHERTEDH. BHIE. Rz (gD,
- PERBICIEAR. BIFEHOFRENTE, —FHEHR LA,
2.8 & SHICENSD
- FFREAICHND. R e EEOmENSE.
3Bk
CBET, @Y/ XT0Y v FEEORAICE
b, THEOENEHEND,
cOVFYFROOVINIVR IR, N0y
OEFRTDCELEDINY FR—URSED
ENEHRND.
- JIS C3653 (MiBE1RU3) DOEMEES
B, BAMEREIUT .
4. ERRANECBEENRVAERIZ L—X

N FaR—) V3O TG - TERIRIZY
AR RIS TS 5
'~ 47 0 3 ,‘

|

ERICHERORRLCH  WESOCELCORS  CNTEEST.

D05y FRF (NIVROANEM) ZTETRD TS,
EHERHIAC—F «—. BRICITRAET.
SARRICE. BEFEPELLT, N7 Iy IR0 [AF Ly IR | ECERTED,

FUEBARMYYF—T0Yzoh (B #10:00~11:45) |

BHEZEEELRNEESEE

(E
X B # K

(&%

hom 8 A

F A2 A B B B R SR B T
K A W ¥

BEEU T Pkl i SR AR R R

SRR ATERERE
AZRBA  Hin

B TR S PRI E
oM BB

LE S SHERE S RS N S BRI R

S TEPREEES b v R OVEFSUEMETE
WOm O

=
MRS ITEE A SR - E IR R S R
BB R AT G B

B g
Rk R AR BT AT
T ZE ISR E

i

H

=

WG DIERY, Gitena - s

&)

EEmMERR S LE 7 2 o —Hilf2 v 5 —F&

=)
B ¥ I
AL o AR E RS IR
g
Gr) B A SR AFNTRE
R® &E A
P SR A DR E BRI SR TR
MRS V—-TE
B R oz
TR Rl A e L AR AR AR E AR
by R VE SV — TEE
fi -
IR A B AR R AR EE R T AR D
HREEE
-3
RS St 1 ARARHE AR AT
bR AVEINESS

-



LY

Ny vF e O TRS-985 1175/D7 40/30 60/35
X — bl - % FAAY FAR YT CPAFVINT AT VINY
B W EGRAD) e 45 75 70 70
o R (&K em 60 100 110 110
WH SO X (BA 500kg/ciit 700kg / ert 700kg / it 1000kg /cnt
H Bt 36 53 50 59
B T m 13.0 10.8 14.0 154
& m 2.5 3.2 2.95 2.98
5 ¥ m 3.30 2.86 3.00 3.20
vy vyollthPS 300 402 450 600

MIEHEOW AR ERIZRD £,

PN SRS T 0,

@At/ E2E

?1 -0101 BB §7484

o (026) 282-3671(ft) FAX(026) 282-5803
http://www.wlk.co.jp/

= EE B & OB R Eter s

iF £ £ 8 &)
K B R EMEHREH LR <0 -Hiiv s -R

1
BN KA B
R X
HEES T AGE # — £ 2 (B BRI E
£k
G EHFEAE AREEE TERE

(&
E R
S TG R R R
i
SRR TR E

BE A

RECE I St B IRE AR L
HhxE V- T RE

%
BRI Bk E NSt Sl AR o R
FHEHSERE
Hiis
SR A BREAR S BN ILT
DS T S =S

(1l

==
=]

b1

H

o

B

(o) B ARSERH ADEH
g 3
BRSSPy B A et

8]

7K i
HHARE S S T E
MAEIERE

BB &
B Sk B R A BT
BIETFCER b v % VI RIENERE
A B OHE
MTITEGE ABE R o BT R
PR AT LB LIRS — AT R
T E A
AT ATBOE A RS
BEHERRE S VTR
B T #
BRI R R T R



. ATHIE, SVNEESARCREL, EXny, EER &
- R D% TREND X A— X 1 B EIET R T % BT L 3
L7
§ AETEE LTOREEKFELEI PR Y ¥ AINN— kDB
ﬁ BARUHEE TR B FIRTRE T
I SIELE U HHEETTAE (H=1 5miZEE & THAE)
’ SPC - RO » & 271 b/ — FEiE & UBEES C THISTTAE
% SEER O OUTOEEME BN, MILOEHSE LT
& SEATENREHMAROS LY RERO D, SRELERC
% BT TR T & I ATHE
&
AT, IR R R E SR A S Lo
y LT BENHEARES LY, KBTI R MBEHNTEES K Y E
L7zo
5; b (CEIERE, IR/ T —THEIE LTEM A, TR
o WBH & U0 R MERSEN S ERNG TETT,
= SR - B A T I—T & LTEATE
i &5EE DJISTE - TRIETAE (I ¢ 812~ ¢ 1219mm)
i& CMEFERPELBDTHETHEEN Y LT RL—RER
L ENETRE
& @ BB A R (Gl IR E PSR T % BT A
S TR 2 - Ek B~ KIS E THRIGTTAE
ATHEBREROIABROEREEMNLEND, WRARE
@ HhiEz, ARLTORELEREFTHE D, Ey b O
. BRIEEEMED 2 BLEE L, ERICHE UGt D EIERHEE
g EEREE LE LT,
i SWMFBEIEE | 1204 ¢ 600~ ¢ 1650(CKTSAYEIAE
iy SEMERME 26/, ENIERL—10.0km
= SEMEEH 47 ENEEL=156km
& SWEESEEE R=15m($800. ERE)
T SMMTERRER L=610m (1000, EHE)
& ¢ 1500mm AR IR EE s
ATRIGRERORTHLIECE MLy, Bl - BEIE
BREMEONRERD, TADRE~RBEOLEROLEC
& M CEAEPNAIEERERELTEF U
% SITUE ¢ 600~ ¢ 240012 SR HYATAE
. SHEE A AE (M etd, EUARITELT b B UROI0%IZE
= DEEZ O AT
t SBEDREL DERAEA & BT A LA MERIA D
ﬁ MEF—IRA FEEHMOEA, S5C7— R, FIREESR
& (TR EEBT 5L CUFDEEERIFGT— IR EOHE
XL HEANETRE
& ¢wm@%@mﬁﬁwmﬂmmmw)” SEa B S 2RI N L KL Y BT OME D40~ 15/EE
[ % C I TS AT AR

HRERT VT

TEL(092)482-6311

T812-0015EATEEXUE 1 TH 1 B18%
FAX(092)482-6363
E-mail:arfa@oregano.ocn.ne.jp

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

s EWTIYOZTP YT @Res v— EHS)

BRIV AY Y P EBES | RIBEETIS
MEZHRES | BHE(1)-30507%

REEFAIES | ELEAER (15-18) 85191935

pum  IEBUEHT Y HRIEERE RERAS TIER
7 UBEREEBEE 5 xS R
Cho) gk

EERRA

Hifrprgier i BA

Liccisoinvins
bR E S Y v R 4 b Yy R, HENTECAEDT 2816mD b Y XA TH B, LI G IR R
bR OUSSEEY IEFEERE N v A E, ESESHBER S THTHEE N s P YA UBMNEBELTVWE, YRS
r VLS EEE SR N MR T ATEEId B C ST o 7o, Mg Db S OEREE b R VNI B AR
WA IC L AL MG Stk - THER LSO TH B,
Tunnelling with Early Building Invert in Serpentine
Landslide Zone—Hokkaido Odan Expressway, Tan-nenai
Tunnel—

By Kiyohito Nakano,
Institute Company Limited

The Tannenai Tunnel is 816m long and is positioned in the
west of Shimukappu. In the vicinity, there are tunnels such as
the Onitoge Tunnel on the JR Sekisho Line and the Akaiwa
Tunnel on the Yubari-Shintoku Prefectural Road which were
difficult to construct due to fragile geological condition, etc.
Tan-nenai Tunnel was also excavated in fragile landslide
| colluvium but the construction was able to completed due to
v prior measures to control landslides, etc. and deformation
control through early building invert concrete.
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Excavation with Ground Improvement from Surface directly under National Highway—National Highway
12,” Asahikawa Tunnel—

By Yoshiaki Wada, Ministry of Land, Infrastructure, Transport and Tourism

The construction of Asahikawa Tunnel was building a new a tunnel parallel to an outbound tunnel (at the
time of construction, 1 line for two way traffic) in current use. All of this tunnel are earth tunnel with small
cover and a major frunk line, National Highway 12 (4 lane road, cover of 57 m, L=90m) and a residential area
= (cover of 15-30m, L=300m) exsist directly above it that
demanded strict control of ground surface settlement at the
time of excavation (allowable settlement: National Highway
section: less than 3 cm, residential area: less than 2 cm).

Additional geological surveys based on settlement
predictions through FEM were carried out for the excavation
of these sections and these predictive values were much
higher than the allowable values. Consequently, in the area
that intersected with the National Highway, prior ground
improvement from surface was carried out and, further, in the
excavation directly under the residential area, auxiliary
methods were employed from inside the tunnel.

This report gives information on settlement measures
carried out under these diverse conditions.
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Initiatives to Reduce Environmental Impact in Railroad Construction Work—Odakyu Odawara Line
Consecutive Grade Separation and Quadrupling of Track—

By Yasushi Muramatsu, Odakyu Electric Railway Co., Ltd.

Odakyu Electric Railway is carrying out works to increase present tracks to the 2 inbound and 2 outbound
tracks between Yoyogi-uehara and Izumi-tamagawa Stations (10.4km) and Tokyo Metropolitan government is
conducting a consecutive grade separation project to separate the grade of roads and railroads, as mitigation
measures for crowded train between Setagaya-daita and Shimo-kitazawa Stations on the Odawara Line and
chronic traffic congestion on roads in the vicinity.

These site, located in a dense town area, were conducted under
extremely severe construction conditions such as being adjacent
to the intersection of Ringroad 7, grade separated crossing with
the Keio Inokashira Line and the tracks of Tokyo Metro Chiyoda
Line. Sound-proofing measures were carried out concerning
operating noise of the slurry treatment plants for using slurry
shield and train noise that occurs from the temporary piles that
underpin the current tracks.

BiE e This report gives information on the efforts made to avoid
BEERBENV AR problems through the communication of residents in the vicinity.
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Tunnels on Kyushu Shinkansen West Kyushu Route (between Takeo Onsen and Isahaya)

s By Hiroyuki Suzawa, Japan Railway, Construction, Transport and
Technology Agency

The construction execution plan (provisional construction plan)
between Takeo Onsen and Isahaya on the Kyushu Shinkansen West
Kyushu Route were approved in March, 2008 as part of basic plan route
from Fukuoka to Nagasaki via Saga and are already underway. In this
section, the plan is to construct 30 tunnels of a total of 23 km which is
approximately half its length. Excavation has started at two sites and
three other sites are being prepared for the start of excavation. These
tunnels include those that present technical challenges such as tunnels
that are predicted to excavate in swelling mudstone ground with small
competence factor of the ground or tunnels that pass beneath dense
residential town areas with comparatively small cover. This report
presents an overview of Kyushu Shinkansen West Kyushu Route and
the main tunnel construction plans.
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Tunnel Deformation Monitoring using Wireless Sensor

By Kiwamu Tsuno, Railway Technical Research Institute

For the monitoring of deformation in railroad tunnels, a prototype of a small, light and power-conserving
wireless sensor was made to transmit data obtained from measurement devices wirelessly with the aim of
drastically reducing the labour and costs involved in data collection. It was used to carry out performance tests
and it was confirmed that it was possible to transmit with a communication distance of up to 140 m between the
coordinator and end device inside the tunnel and that it was possible to transmit over distances greater than
this using a reldy wireless sensor. In addition, using a tunnel deformation monitoring system employing
wireless sensors, measurements of crack width in actual railroad tunnels were taken, This report gives an
outline of the prototype wireless sensor, and outline and results of performance verification tests and field tests
in actual railroad tunnels.
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TOHO AGF System

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