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Results and Considerations on the Pre-excavation Grouting below Four Hundreds Meter
Depth of the Ventilation Shaft
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Japan Atomic Energy Agency (JAEA) at Tono Geoscience Center (TGC) is pursuing a
development project namely the Mizunami Underground Research Laboratory (MIU)
Project in crystalline rock environment in order to contract scientific and technological
basis for geological disposal of High-level Radioactive Waste (HLW). To get reliable
information on the rock mass geology and hydrogeology and on the bedrock conditions, a
pilot borehole investigation was carried out at GL-191m before sinking the Ventilation
Shaft. During the investigation, a zone with high hydraulic head and low hydraulic
conductivity was detected at around GL-400m. To reduce water inflow during excavation,
pre-excavation grouting with micro-fine cement was performed in this region before
sinking the Shaft. Despite the high hydraulic head and the low hydraulic conductivity,
effective reduction of water-inflow was achieved.

This report describes the observation and knowledge ,obtained during the pre-excavation

grouting.

Keywords : Mizunami Underground Research Laboratory, Pre-excavation Grouting, Micro-fine

Cement, Water-inflow Reduction
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THEZEIN 975354’)2}9 JCIEAewn, 72720, B 3.1-8 OB L O IR 7Y 60° AR
LENE OB ZHHT 2 &, YREE 400~450m XEIZIZBHAMEO K & 2E B 3o X LY £
SHHELTWDZ ENTND,

IO DIERND, RE 400m DIIETIE, AT ORIBEE iz,

o TREE 200m f3I DAKA FEEIL B 47 & 13872 5 KRS, SKESHEZA L, mAEOEIE )

O DIFEKRMPLFLHITH 5
s MAEOENEN AN, 2y MAR—U 7 THItE SN TW R WATREME A B BT 5 &, SCHURHI
FRICIINA vy hA—U 7L Y SEKICEET AL ERH D
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5 3.1-1 Z[E 400m LURDZE KBRS R

HEAX REE BKEY | BKERY 7KEE e s
(GL : m) (m) (m/s) m/s) (GL : m) HMBR7AE | BTA
417 3~452.7 35.4 5.1x107 | 1.8x10° 80. 3 RWS Agarwal
404 5~460.9 56.4 41x107 | 2.3x10° 80. 4 RW Jacob
451 6~487.0 35.4 5.7x107 | 2.0x10° 80.9 HWS Agarwal
402 0~414. 4 12.4 6.4x107 | 7.9x10° 80. 8 HWS Agarwal
417 2~429 5 12.4 1.6x10° | 2.0x10° 81. 1 HWS Agarwal
430 5~442 9 12.4 2.3%x10° | 2.9%x10° 81.0 HWS Agarwal
448 2~460.5 12.4 2.3%x107 | 2.8x10° 80.9 HWS Agarwal
(B%) 197.0~228.0 31.0 6.4x10° | 2.8x10° 80.9 RWS Agarwal

SRW (Constant rate withdrawal)

L i e KRR

RWS (Pressure recovery after constant rate withdrawal, shut—in)
L TE i B KRR 1% oD £ ) [ AR

HWS (Pressure recovery after constant head withdrawal, shut—in)
s B YRR D 1Rl R

Agarwal : [AIEIRFRIZ 1T D B KGR D FRATIE

Jacob : {EAKIBFRIZ IS 1T DB KEREL DT IE
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Actual progress
AR AAEEREASEANERREAN JAEA.S pfogl‘ess targe1

G.L. | mabh | n July Aumf_g S r Oc(g%g_i
-191 0 27]28]29[30] 1[2[3[4[5]6]7[8]s[10]11]12[13[14]15]16]17]18] 10]20]2122]23]24[25] 26 [27]28]20[30[21] 1 [2 [3 [4 [ 5 |6 [ 7 [ 8 [ o [10[11[12[13]14[15]16[17[18]19]20]21[22]23]24 25|26 |27 |28]20[30]31] 1 [2 [3 [ 4 [5 6 [ 7 [ 8 [ o [10[11]12]13]14]15[16]17[ 18] 19]20]21]22]23] 24]25]26] 27 [28]20[30] 1 [ 2] 3 [ 4 [ 5 [6 | 7 [ 8 [ o [10][11]12[13]14] 15[ 16]17] 18] 10]20[21|22[ 23] 24] 25]26]27]28]25]30][31
% el
/ l1st stage drilling (GL-191~197m) ]/ / N
y :
Install drilling equipment starting June Setup of circulation system No.1 hydrotesting
27th and pressure test of casing
241 | 50 r 1 A
| Commence 2nd stage drilling (GL197m~)
T ~.,... No.2 hydrotesting

-291 | 100

No.3, No.4, & No.5 hydrotesting, BTV and

Geophysical logging

2 [ Grouting to to prevent groundwater inflow
-341 | 150
-391 | 200
-441 | 250

%o, End of all activities l
-491 | 300 Planned completion of drilling I—
activities
-541 | 350 . . .
Geophysical loggmg Completion of all | | Sealing of pgrehole_and
No.8~a-4 hydrotesting survey work removal of drilling equipment
from the shaft

3.1-1 /RqOykR—1> 4 06MI03 Ht H FAA =/ T I8
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Overview of the 06MI03 Borehole Investigation Results

Original : 4 April 2007, T. Watanabe
Coordinates x: -69,037.62, y: 6,426.41, z: 9.90

Geological ; ; o Geological / Geophysical Hydrogeological / Hydrochemical
Predictions Geological Observations Borehole Driling wmecas|  INvestigations Investigations
— - |Atted During | Aft z S -
§ o - o 2 During Drilling Dﬂ":; :,,T;" Dnu:; During Drilling After Drilling
— — — — —_— o —
£ £ | 5 £ TR g loz|82] = 2| S 8 w |8 olE :
a S|l © e Lithostratigraphic ¢ |2E|I2E| Bl=| = | 2 = & g g | % |5el8 E
a 25| & 2 Descriptions 2IESISS|l . Sl &2 | 2 | & g| = a2 |88/ 5|2 |58 ~ " c
& SE| B2 B2 P £ |55|Sz|les| S| 2 | 8|8 £ @ 2| 8| & [aifgz Hydraulic Packer Tests", 15
£ g|zs| 85| B8E z(28|88|22 2| 2| 2|58 5 (35 |25 5|2 i 25 Water Sampiing* 5
= = = = @ = o @ = L3 g B 218 8 D
5 E|£&| £3| =8 = |83|E2|88| 8 |5 |2|2c| & [& [s8) 2| 8 [xal3s :
0] RS None core [ J | OTTED P 9.9
o B B 77— = A
200° o[ |® "t T TR (4[4 0
——
Il 1608
\ Low-angle £
\FroureZone o 3
s
50 i o | 50
.
F100  Zego | b,k
\83
016-300 — =88 g o L-100
307.14 = I‘/LLT.' 1\ 2
3136 g & & 1240 | 1267
| &
|28 z
1 €3 - = L) 2
| 8© 2 ]
150 + B OF Coarseto | | — * | @ 1 i ™
3504 2 | B medium-grained |+ g g 15285 15225 &5
#50-3571 5 =] 1 biotite granite o | < e
— d I s
(D b3 “. B
= g| 5
3751 - 3759 f_o‘ = |-/88 &
379.9- 3814 a5
- 200 b
400- s 2 --200
4109-4139 ] il ~
4174 - 4186 . - ,
424742584 = {:\g g . .
8114319 B\ g = s |
437.0- 4338 .@% =z g
- 250 & siol =
450 i ki
454.0- 4545 o 7 206 iz | | -250
456.0 = e, i
£
[=3 -
o Vi =
) B Ll L :gF
300 L, § g 256
~ w
+ 4+ T = L] 1%}
500 + + |C2| = ol 2 300
= L]
51255133} i ‘? = %f—" %
; =S
o - B2
= & 335.00mabh |z 335,00 3500 Jams00 ' 3350
33500 33500 3[/00 33500

*Core Sampling = @ Petrological Characterization, ® Geochemical Characterization, ® Rock Machanicis Characterizatoin

*Water Sampling = WS: Water sampling

*Hydraulic Packer Tests = HW: Constant head withdrawal, HWS: Pressure recovery after constant head withdrawal, PI: Pulse injection, PW: Pulse withdrawal, RW: Constant rate withdrawal, RWS: Pressure recovery after constant rate withdrawal, SW: Slug withdrawal, SWS: Pressure recovery after slug withdrawal

3.1-2 RqOykR—1> 4 06MI03 H B AR RIKE
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Original : 4 April 2007, K. Abumi

Coordinates x: -69,037.62, y: 6,426.41, z: 9.90

Weathering and Alteration §
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*Rock Mass Classification:Degree of physical disintegration by weathering/alteration in 6 classes; roughly, A (very fresh), B (slightly weathered/altered), CH (weathered/altered except quartz), CM (moderately weathered/altered),
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Water circulation Water circulation Water circulation pH EC (mS/m) Tempertine ()
Weight on bit (t) Spindle rotery (rpm) Trque (amp) Pump pressure ROP (min/m) Supply (L/min) Return (L/min) Return - Supply (L/min) Supply Supply -
¥ = Supply
6 0 3000 50 100 150 0 (MF’a) 3 o 200 400 0 300 600 0 200 400 600 -1 0‘:‘ 9 :'U L\U:‘ 7 Ratum 14 '200 —— Retumn 300 20 —— Return 30
vi T 1 T T ] v v 1 7x !
z — Ly - L
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T 20l - 2 e
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JAEA-Technology 2010-044

Velocity (m/min)
10 15 20 25 30

190

.

,/'r 2075~216.8 240

N
©
o

w
o
o

; 2820

Depth (mbGL)
w
®
o

Es
w
o

307.9~311.0

480

530

580
(a) Before cementing

Velocity (m/min)
0 5 10 15 20

Cementing zone _\
"
308 —,

B ;
7

405.1~-454.0

f

J 5194-524.5

(b) After cementing

3.1-5 BRO—A—42RBHEE
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Overview of the 06MI03 Hydrogeological and Hydrogeochemical Description

Original : 4 April 2007, T. Watanabe
Coordinates x: -69,037.62, y: 6,426.41, z:9.90

Geological . ; Borehole ; : ; :
Prediciions Geological Observations Drilling Hydrogeological Overview Hydrochemical Overview
g Flowmeter logging pH y CI" (mgh)
g g g -(:_._> ORP (mV) F (mg/l) Na’ (mg/l) 3
b4 ol & & Lithostratigraphic ” Temperature (°C) | Hydraulic Conductivity |  Transmissivity Hydraulic Head - B (mghl) Ca™ (mgh) E
8 25| 2 = Descriptions S =3 Velocity Electric Conductivity (uS/ (m/sec) (m%sec) (masl)
52| e T e = 2 A lectric Conductivity (uS/m) 80 85 300 350 §
2 |58 S E £ E > = (m/min) ; ; 4.0 6.0 8.0 10.0 ©
= QQl1eg|l &5 S5 £ 27 28 29 -300 -200 100 150 3
= 218 £35 £5 = & noan9 47 10 5 4014 n R " 2
(=) E|Z8] 58 58 a 3 110 2‘0 3.0 5(l)0 1090 1590 1(? 1l0' 19‘ 19' 1(1)‘8 19 19 5.0 190 1§0 06 09 152 1;4 1;6 1‘8 50 70 =
0 }gggz IR None core 5| \ 99
200] 5o | || | || o
! Major waier
I ducting zone|
\ Low-angle ‘
\ Fraciure Zone 3
"0 s
2501 aoff \ -50
Before
cemenrg 1 I
2894 5
100 955 |\§§' [
301.&?{89: — |=28 £ ik
307.1 c |p/E2 -
3136 g Iz 3
=)
i 28
N % g a_’
5 8
- 150 - ng i Cog[seto - = o
3504 = [ Cry i ol ¢ ajor waier L
#59-3%67 & [* TF |% % blofite granite = ponducting zonef 150
" [ g \gﬁ
= |+ S| 5%
ws1-3594 © B8 = |-k
379.9-381.4 5 L After
200 cementing
400- r-200
4109-4139 [ ]
417.4- 4186 l\\ £
424.7- 4258 A L\ 2
N Major water
431.1-4319-] i -y C
437.0- 4388 4 Wi e
" 250 X [&
ol P | 250
! ’// + %T
£
+ s
b=
¥ 25
A =
300 N 5
+ -
500 / . .| 8| 1 300
25-5133 Y =
5125-513 % % §§
N S| &  335.00mabh

Legends about geological columns are same as * On-site Core Description *.

3.1-6 /SOy R—1> % 06MIO3 KIEFRAEME
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mbGL 208 ~209m mbGL 209~210m mbGL 213~214m
Fractures showed by red colored circles are considered as water inflow points
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3.2 BAKIMHOBZA
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#+ 3.2-1 BRAFEAVLOLR
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F o T OMNAERFEBRIRN DY, TOXInE LTEBRa 7 U — 2R Lz, D),
WHEIFLOILE 7T v MLICHEEH T 72 7o 7272, HIFLALE &2 SLHLo HULER 2k L Clallis St
THRESETWS,

(3) I3t

I MIELT, TNETOHEERL T REAL RNLERBIED XV BB A& A
YMIEDEAC IV ERALE,

777 MIFR 3. 3-2 \RTRLE & Lo, ZAUdht T & v 9 Bl b Ik AR & i 321215 5 B
N BT, ZIVETOM LEEZEEE XL 400m KO T V7T 0F o 7 ERZ%EE LT,
FBRRL 77 A > MIRFE~T U 70 (BR) OKRFET 77 0 7 AMC & Wiz, Bk & 2
v EKDBEIRMT D & A MRFEE L AT EORFEMRK LRGBS KE KT
THDT, HGElE L TN~ R—2 B8Rk & A > MEBETOKIZEM L7,

B, EORTTDITI7 7 MThLNEHRITE DL IcEar 7 ) — NEBERHOEK %
T AL PED %M UTz, FEiEE UCHRE 417, In TR, 1R 442, In THAEMHH L7=,

% 33-2 JSOMIERER

IR - it i g+ A I o e
(kg) cx1% cx1% cx2%

1:8 167 20 0.200 - 159.8 0.4 1.08
1:6(417) 189 30 0.300 - 179.7 0.6 .11
1:6(442) 105 16.5 - 0.300 179.7 0.6 .11

1:4 173 40 0. 400 - 159. 6 0.8 .15

1:2 186 80 0.800 - 159. 2 1.6 1.29

11 199 150 1.500 - 148.5 3.0 1.50
1:0.75 194 180 1. 800 - 133.2 3.6 1.62
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(4) EAFE

B THEF PR NI E AL U, RO HILZEAT5 1 kI, 2 RiL, 7= v 7 fLOIATIT
ST BAFRIF L v IRy h—FRICED I AT v THEAEL, AT—VEI I mEEL L
7=

HIFLARIZAT o oK LkBR CHEAFEDSHEGR SN FLIZ 7 T v MEAZ L Uiz, RIS
LitBROFE RN S EENL VA EIC L VR 3.3-3, 3k 3.3-4 (TR TEA VIR > THMBE A%
WE LI 72771, 3. 4 LIICER T AR 442, In 2B V7T o F o 7 Tlk, TR 417, In
BT LT VT T 0F 7O LAER « i DR A B & 2 R DA AEE EEN VA fEDR &
HIZ 0. 01Lu AFH DL LT 7 U MEAZEM L, S DIZEMKL & A > ML BREEO M BN
R TELZENOBEAZ 1:6 & LV mIREAER L, Fooidl 2 {bfgtE s 1 FITE "
L7,

5 3.3-3 BEYIE (GRE 417.1m)

fid & (W/C) BEEEDIAE Q) )
&5 W
Lu {& 1:8 1:6 1:4 1:2 1:1 1:0.75
Lu<bh 400 400 400 400 800 600 3,000
5=Lu<10 400 400 400 1,000 800 3, 000
10=Lu<20 400 800 1,000 800 3, 000
20=<Lu 800 1,200 1,000 3, 000
% 3.3-4 BESUIE (RE 442.1m)
fid & (W/C) BEEEDIAE Q) )
&5 W
Lu {& 1:8 1:6 1:4 1:2 1:1 1:0.75
Lu<b 400 400 400 1, 000 800 3,000
5=<Lu<10 400 800 1, 000 800 3,000
10=Lu<20 800 1,200 1,000 3,000
20=Lu 2,000 1,000 3,000

HENTE, EAERERERE S EICHRETEE IMPa ([ZE%E L, AL 100/min ZFAR L L
7o TEAVREA 1.50/min/A (=0.20/min X 7. 8m/A) FREEIZIKTF L7, 30 oz EEHEAL
ML L7 (X AFL), AWM LOMHAZEE 2, # A LETIEIERAOY Y B I3 Thkans
&L,

KRR 7 7 0 MEAICEWTY — 7 35384 L=5A1213E 8. 3-6 12" T L H I2ikkE A v~
FNERHWTY —ZEaiaEy, V=7 BIEESRWEAICIE N OKT 7 A +8 2 v MNEER) %
Hniznn—my 7@ AN (B 3.3-6) 21752 L& L7z, £72, INFECToOlE LEEEZEE 23
KBS 300/min & ETH D IDOWRR LA AN 2 Kl & /NS WD OIS DT T A 8 5
L, #&3.3IDICAT LI ICHMBE G L EIRE S LAV BRI EZITH 2 &IT LT,

HEAETRIT Ry I —%RE LT T /AR ITo 70, BARMIZFRIE LT 6~8 K & L, £
BU 723 o 7 OEARIRI & #ERR U728 B IR E LTz, A SN 7 70 MEPHIFLS L1l
DFE (25088) FHL TH D 300F B2 AN E DL, M LHESHULOBLE SR AELZ BN LT,

TEKTHERNIAETNZINLVEZZ T MMLUIHREL, LD L,

75 NEAOK T.7 v —%8 3.3-7 17T,
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KR L EHER

=9 D=8
HER A AT HE

BE Luh
BHHae

No

No

y

A
FIRECS & TaCISERE

HELuICHDE GL-417.1m Tl 1:8
FIREL S &R TE GL-442. 1m TIX 1:6
A
> JEABHE

EFE Lu<2
hD
BIKE <3082
/min

No

Yes

A 4

1SV RVESRIZYT

HNR—OvEEA

END

3.3-5 J—oxtioA—

% 3.3-5 BAKEILCAUELHEBEMEEDESUE

£& (W/C)

REBDIAE W

&5 ©

Lu f& 1:8 1:6 1:4 1:2 1:1 1:0.75 -
10=Lu<20 2, 000 1,000 3,000
20=Lu 3, 000 3,000
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- —RERDRBIRE  H=3. Om+4. 8m=17. 8m
S AN—OVvIBERIEDREEITSETHE

AN—0y 7HOBERZRE h=3.0m

CAN—Ov I HOBIAE

45,000L x (3.0/7.8) =17, 308L

s AN—B Y TEMOFEARE n=21K
CHAN—AYTEAIRLEYDEAE

I =17,308/21=824. 2L=850L/&
ET %,
=L, FAEN 2. TRELEEAEICELLGVVGRIRERISET 2FETEAZTS,
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SR A LlE, 3FIOMBEREDOHHESNSFLHT, BKRKEETY—IMAELNGEIZE,
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3. ATLISIOFUTHBIRR
(1) ]RYHEIFL

SEHUOAREIANREE 200m 310 LAFZ Z i@l L7, SEHUEHIY A 7 VIRV HIFLZ N2, 15K
WL ORERZ FEhi L T\ 5,

PEVHIFLIZIX 2B ¥ v 7 b v R ICHEH L 72 190kg SR OHIPEREZ IV, BIFLE X 11, 5m f2E T
H5HIFLE > MID66mm & L, &0 v ROEEMRZEELEL LmDT7 Uy Fay REHuni,
JEREZERIC L AT —7 m—E MEKREZHA L7 DL (7% —Y = ML) 28A LT
W2Z LIk D, ROTRETHIILE 11 5m E WO HEMFOHIFLTh 72PNy hEry Ry
YIVTTHZ LN, ROEILORNATR 3.4-1 1277,

B SLHLOIRHEIEREE 200. 2m~459. 8m T L7280 HIFLOEiE 2B 3. 4-1 L & 3. 4-1 [T~ 1,
PR HIFLIE, EARICE 3.4-1 (R LT=-O~@ D 3 AL L72AS, R 300m & 400m CldEiss
%@ﬁﬁ%%izf4$kbé%_ﬁﬁumu TITRHOSAARNAEZE L 4 RICEELT

VR 350m DRI TIXEAKDRWERS N4 L, B 3.1-5 1R SN BED AR & B
ibfwé&%x%héo7E@7777??/7&%®@ VDA AMEITE LR FLIE,
JE 417, Im & 442, Im D 2 T CTR.L, THENOMBE L A flIX 1. 92Lu & 1.49Lu & 7257,

?‘*U#HHX,R(Zﬁ?d——btb%#ﬁ%ﬁ BYHIFLIRRE

BKERE BIKE R
ER 34-1 FRYHIFIRR
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B7KE(2/min) BIKE (MPa) BEILOF (L)
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_42_

e ®0e0 e



JAEA-Technology 2010-044

= 3.4-1 BRYHIFLEERE (HEHIZRE 200.2m~459.8m)

BKE (2/min)

BKE (MPa)

BEJILCA E (Lu)

BERE

@ @ ® @ O] @ ® @ ) @ ® @
210.7~221.5 | 0.19 | 0.03 | 1.05 - 0.15 | 0.28 | 0.91 - 0.12 | 001 | 0.M -
217.8~228.6 | 0.68 | 0.22 | 0.96 - 0.98 | 0.98 | 1.00 - 0.07 | 0.02| 0.09 -
225.6~236.4 | 0.04 | 0.09 | 0.02 - 0.48 | 0.50 | 0.9 - 0.01 | 0.02| 0.00 -
233.4~244.2 | 0.02 | 0.28 | 0.06 - 0.92 | 0.97| 0.86 - 0.00 | 0.03 | 0.01 -
241.2~252.0 | 0.03 | 0.01 | 0.05 - 0.05 | 0.00 | 0.80 - 0.06 | 0.00 | 0.01 -
249.0~259.8 | 0.40 | 0.20 | 0.03 - 0.32 | 094 | 1.14 - 0.12 | 0.02 | 0.00 -
256.8~267.6 | 0.00 | 0.05 | 0.00 - 0.00 | 0.87 | 0.00 - 0.00 | 0.01 | 0.00 -
264.6~275.4 | 0.00 | 0.05 | 0.00 - 0.00 | 1.00 | 0.00 - 0.00 | 0.00 | 0.00 -
275.1~285.9 | 0.00 | 0.02 | 0.00 - 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 -
285.6~296.4 | 2.1 0.12 | 0.05 - 1.6 1.45 | 1.56 - 0.13 | 0.01 | 0.00 -
294.9~303.2 | 0.46| 000 | 1.32| 0.78 | 1.69 | 0.000{f 1.5 | 1.74| 0.03 | 0.00 | 0.08 | 0.04
300.2~311.0 | 0.12 | 0.25 | 1.26 - 0.22 | 0.7 0.92 - 0.05 | 0.035| 0.13 -
307. 3~318.1 0.25 | 0.00 | 0.00 - 0.75 | 0.00 | 0.00 - 0.03 | 0.00 | 0.00 -
317.9~328.7 | 0.00 | 0.25 | 0.09 - 0.00 | 0.04 | 0.01 - 0.00 | 0.04 | 0.01 -
328.6~339.4 | 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 -
338.5~349.3 | 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 -
349.2~360.0 | 0.075| 0.00 | 0.12 - 1.50 | 0.00 | 215 - 0.00 | 0.00 | 0.01 -
359.7~370.5 | 0.00 | 0.07 | 0.00 - 0.00 | 0.8 | 0.00 - 0.00 | 0.01 | 0.00 -
370.4~381.2 | 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 - 0.00 | 0.00 | 0.00 -
377.3~388. 1 0.00 | 28 0.00 - 0.00 | 2.36 | 0.00 - 0.00 | 0.12 | 0.00 -
385.9~396.7 | 6.70 | 8.50 | 8.00 - 238 | 228 | 2.43 - 0.28 | 0.37| 0.3 -
392.2~403.4 | 1.14| 9.00 | 0.72 | 1400 | 216 | 213 | 1.31 | 2.28| 0.04 | 0.36 | 0.05 | 0.52
400.7~413.0 | 3.60 | 0.10 | 3.50 - 1.93 | 0.65 | 1.78 - 0.16 | 0.01 | 0.17 -
410.0~420.8 | 9.60 | 0.64 | 2.76 - 215 | 1.70 | 1.90 - 0.45| 004 | 0.14 -
417.8~428.6 | 0.00 | 5.00 | 54.00 - 0.00 | 273 | 275 - 0.00 | 0.18 | 1.92 -
425.4~436.2 | 0.06 | 420 | 3.60 | 1.50 | 270 | 2.92 | 292 | 292 | 000 | 0.14| 0.12 | 0.05
433.4~444.2 | 3.60 | 18.00 | 0.35 | 0.60 | 290 | 2.8 | 276 | 290 | 0.12 | 0.62 | 0.01 | 0.02
441.9~453.4 | 4500 | 3.00 | 1.00 | 0.15 | 2.75| 270 | 280 | 2.70 | 1.49 | 0.10 | 0.03 | 0.01
451.2~462.0 | 0.00 | 0.19 | 0.01 - 0.00 | 2.10 | 0.10 - 0.00 | 0.02 | 0.01 -

PR DA AEA 1Lu 2B Z TV 417, Im@FL & REE 442, ImDFLTIX BTV Bl 21772, <
NZENO BTV Efg 2] 3.4-2 & & 3. 4-3 |27~ HIFLHIZEEAD MR S 7 AHEICHIN B & el
THZENTE T, BABARE PRI DEINAE X, HRE 417, In TIHERMA DS 49~53° ,
JE 442. Im TIX 77~85" ThHo7cZ &nb, FAEENE D DBEKPIENTH D & O5EO
FHIPMERZ L TH-T2Z LN D,
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AR L TR LB T oy Thy, BEZBER 3.4-3 17,

D BEARCTX1 I

AU D SHHE T Yy —R 7 (T0S-6G10)
Y © 50 0/min (FHKR)
M-t : 6 MPa (JxK)
fEHES . ZAH AC200V 11 kW-4P
2R : 1200 mm
g : 800 mm
ma : 1600 mm
HiE : 610 kg
@ BAVPFRIFV—X1H
e : MVM-5B
B RE : 250 0X2
PR & : 200 0X2
Bk EIE Ty : 180 rpm
i H#EE ) © 2.2 kW
2R : 1655 mm
e 925 mm
= : 1450 mm
HiE 360 kg
© FEREHER : GPF-8X 1 ##
I E it & : 0~60 0/min
HIEIES : 0~60 kg/cm2
T 7 K S : 1%
fifi & = : AC100 V~200 V
2R o (FEEKER) 450 mm (B HEF) 440 mm
g o (FEEKER) 260 mm (B HEF) 250 mm
S o (FEEKER) 320 mm (B HHF) 250 mm
HE o (FEEEH) 20 kg (RRHIES) 22 kg
@ ®ETT Ry I—
AU . T46
IS RE R © 46 mm
MZARIRF R REE 116 mm
i KR : 6 MPa
B : 4.8 kg

Bt > R : JIS40.5 mm
® BEEZT /Ny —

e . THP-T52
IE RPN © 52 mm
B RIERIE -7 MPa (®115 mm) ~12 MPa (D66 mm)
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FEARST TAURRIFY—

TR

EK34-3 TEMM

LSBT T 0T T TIHERKIENEN dMPa FREEMLTE L 720 | BLE/ Sy B —IEE DS TMPa F2E
THDHID/RN Y I—DBENRBFIENNTW, ZoolEEEdso T Ny h— (BE
3.4-4) ZARBRAYICHEIT L7z, IR ORI EIETT /Xy H—0 46mn LY HRKE VY 52mm TH
D, Ba—% U — =Ty a  HILTIHENTND Z b Yy I U IR SN, AR
WS CH &P BIF CTH o220V v S U ZIIBE Lo T2,

S

‘N
9

1,190

ER 344 BREXTT/\vH—
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VRFE A17. Im CIRFE 442. Im TT-o 77 7 v F v /iR 2 & 3. 4-2~3.4-5, B 3.4-5~E 3. 4-23
2R,
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