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Our his ory with one century.
This proves our unceasing technical innovation and contribution to society

1917 £DRIELEE. BROZ—XIHEUEHELDR—-Y v IIvo— -
EEHIEZ AR CREL. BERMAMCKEITSELIRARCPEERAOZEL T,
MHRDHEEICEMUL TEVWD XU,

SBL. MBOKMHE /VN\DERFEL, BBEKREDOIAI2 =T -3y
ZARCLEH S, MIEEOEVWT —EXZRHLTVWEET,

Since founded in 1917, we have been developing and supplying a wide variety
of drilling equipment suitable for the demand with the trend of the time and
contributing for sustainable social development in Japan and overseas countries.

We shall further continue our efforts to provide highly valued services to our
customers, utilizing advanced know-how and technology.

£11#81E / Outline of Company
&%/ Trade Name KRAESHFEFNIRAR— >/ TOA-TONE BORING CO., LTD.
Bl% / Foundation 191758 4H,/ May 4, 1917

£&37 / Establishment 19704 12 B 18 H/ December 18, 1970

B4/ Paid-up Capital 9,500 77,/ 95 million Yen

HK&#& / President &tk k3h/ Tsugihiro lwasa
EEE#/ No. of Employees 150 %,/ 150 (2026.5 B/ in May, 2026)
A%t/ Head Office T 106-0032 HRHEXANARKELTEI®RT7 =S

7-3-7 Roppongi, Minato-ku, Tokyo 106-0032, Japan
TEL 03-5775-3321
URL www.toa-tone.jp
&/ Branch Office B XJE - BIFX/E / Kanto Branch, Kansai Branch
=%/ Sales Office ALMR - B_AE - KBR - fRRE
Sapporo, Tohoku, Osaka, Fukuoka
T35/ Factory BT/ Enzan Factory, Yamanashi-Pref.

E¥MNZE/ Business Area
B ELERRSS / Manufacturing and Sales

OiR—Y > VB E & OfFEM/ Drilling Machine and Accessory Equipment

QFFE T ARBR M E & OFER/ Machinery and Accessories for Foundation Engineering
+AT=E/ Civil Works

DA EEEE T %=/ Diaphragm Wall Construction

QBT 541 =/ Cast-in-Place Pile Construction

Qi B T= / Soil Improvement

@FE=E#ZETE/ Removal Works of Obstacles

G XD FHIETE/ Land Slide Prevention Works

@®#ET =/ Pile Jacking Works

BIRE% / Environmental Business

DL EFELHAE - W5/ Environmental Investigation and Measure for Soil

Qi T KERIEE - X5/ Environmental Investigation and Measure for Groundwater
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Sonic Drill [TONE-SONIC]

VZy I RUJ (SD) & Ev hDOEimICEEESIREZ 5 X TIREIT 2EEHNBARNE B> TWET, EROO—
FU—AR, ITFNYI—AR. O—FJ—N—=Ay¥a Vv ARICHENTRENICERGEHZAEE UE L, &
Bt 15 ED SONIC DRILL # & FAfREL TWE T,

SD (Sonic Drill) has an innovative drilling technology providing the rotation and vibration with drill bit. Compared with

conventional rotary method, DTH hammer method or rotary percussion method, remarkable high speed drilling is
realized. This technology is introduced under license from Sonic Drill Corp., Canada.

“BNETE ML BB SIL" ERBE T SRR

New Generation Drill Rig
accomplished Labor Saving and Low Noise

=% PP i s
B0 R\ RY VT RT A
éutomated Rod Handling System




F3& / Application

MR EVRBILIERI. KHF IS, HEFEAR. HWEREIS.
EPKR—U YU TE FYH—TE, #HBEOMIETE 77—
IR BR/IYRERE

Geothermal Heat-Exchange Hole, Water Well, Environmental

Investigation, Soil Investigation, Dewatering Well, Anchoring,
Retaining Bore Pile, Grounding Hole, Exploration etc

158 / Features

O=EEHIIC L 2 THIEE @IXNHIR @ERE
@R T EICEDHSHBMEICTE @FKIEHIH AIEE

@EHmNAT Y 7ILRE, BWIATVHIE @sLWEERE

OZENIEICH

OIRENMNRIC L BHELEDER

=Faster Driling and Shorter Construction Period

=Less Cost due to Shorter Construction Period

*Applicable for Most Ground Formation
=Capable to Drill without Circulation Fluid
=Continuous Sample, High Core Recovery Ratio
*Lower Noise =Versatility =Less Drilling Disposal
=High Verticality of Drill Hole

W
F- .

AR IR
Geothermal Heat-Exchange Hole Site

BhEY—ILA(P18-19 2]). Vv IRUILTA (P22-23 21R)

)

Related Tools (Refer to P.18-19)
Sonic Drilling Method (Refer to P.22-23)

7uh—TEms W .

Anchoring Site

Model : SD-175

l\jl%i%l (%2H E‘]SE)I\;IZiIiMF?urpose) Sb-125 S SD-175 SD-200
Rotation%ﬁzﬁj (min-1) 0-80 Tga%: 15174 0-100 0-105 0-100

Rotation %Fil;éteg(kNm) 3.6 High 2.9 4.9 49 6.4
Feefﬁ;ﬁf@ (kN) 50 68.6 786 98.0 137.2
Balanfi;lFi IJz:ojr:::e (kN) 60 68.6 78.6 98.0 1372

Dimensionﬁf’fxiﬁ [Homm) | BS00X2100x2800/6300 | 7860 1980x 2800/ 7760 | 8130x2320x2780/8080 | 8280x2320x2T61/B165 | 8150x3040x2780/B060

wﬁgfﬁﬁ(i) 1.9 10.0 13.0 13.8 165

X H2: YA KNZILTIRIREETOES % H2: Height when Mast is raised.

[I14@ Aseroy-Aiolesqin
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IJ70—7 & A—/\—70—7

Eco-Probe & Super-Probe

T370-7 (EP) &€X—/N=70O—=7 (SP) & Y=vZRUJ (SD) &MU &LSIT. EY hDFEimiIcEERE ik
EBES5 2 TIRHIT 2EHNAARER > TVWET, BKTOERI YTV TICELDEBNZED D LR FNT 2
ZEHTEFT, —EEARNORATHRRNEBFAHFE LFZRKICITS I ENTEXRT, VA—F—RAN)
ZEBIBHIET, KHFIEPHPRIELQLERBAEIVERTOBERZAEEULET,

Eco-Probe (EP) and Super-Probe (SP) have a same drilling technology as Sonic Drill, providing the rotation and vibration
with drill bit. This drill is capable of high speed sampling to collect undisturbed samples without the use of circulation
fluid, furthermore, can conduct the sampling and drilling of monitoring well at same time by means of dual tube method.
By installing optional water swivel, this drill enables to have wider drilling applications such as water well, underground
geothermal hole, etc.

R &
REAITE = RERE
Geothermal KIHF L% Environmental

Water Well o
Heat-Exchange Investigation
hole
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F3& / Application

TEBRFE. HPRRAIIEL, KHFIE HERETE.

7—RAEMIE BR/IYMRERE

Environmental Investigation, Geothermal Heat-Exchange Hole,
Water Well, Soil Investigation, Grounding Hole, Exploration etc

158 / Features
@ E/KIEYZ3RIR

O - THEDIEEID IR

[ _E4=]-ne T

@1V /XY MNaBRE B WRIEE

OEERRE - (EIRE)

Q@:EiGHIRT > JILEREL. &V 7K

O\ EEHIE

*Drilling Capability without Circulation Fluid
*Drilling Capability in Sand Gravel and Cobble Layer

=\ersatility

*Compact Body and High Operability
=Faster Drilling and Shorter Construction Period
*Low Noise and Low Vibration
=Continuous sample, High Core Recovery Ratio
*High Verticality of Drill Hole

BERARS
Environmental Investigation'Site

BEY —JLX (P18-19 2R])

Related Tools (Refer to P.18-19)

or—
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Model : SP-8000
HIE TOP-ECO
Model EP-10LH EP-15LH (EP-26N) SP-50 SP-8000
BT 0-20 High 0 - 70 High 0 - 56 High 0 - 75 High 0 - 54
Rotation Speed (min-1) Low 0 - 30 Low 0 - 28 Low 0-37.5 Low 0 - 27
EEAN 0.882 High 0.74 High 1.62 High 2.1 High 2.7
Rotation Torque (kNm) ’ Low 1.47 Low 3.24 Low 4.2 Low 5.4
#TA
Feed Force (kN) 19.6 19.6 20.0 19.6 46.0
#ER
Balance Force (kN) 34.3 49 93.2 93.2 98.0
TR T &
Dimensions (L.x W x H/ H2 mm) 2,355x900x 1,840/2,630| 2,970x 1,280 x 1,930/2,900 | 2,970 x 1,550 x 2,310/ 3,800 | 4,460 x 1,550 x 2,600 / 4,450 | 6,300 x 1,650 x 2,600 / 8,100
REEE
Weight (ton) 1.2 24 2.9 53 7.5

X H2: YA KNZILTRIREETOES % H2: Height when Mast is raised.
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RotakyaDill

AevribxO0—5J—KVIb

Spindle Type Rotary Drill

DR HBIIHA S T Mat T O IA I Re N B D 5
HAHCERATLSE, KHFIE RIEIE. BT
EMIERETHERSINDHEE. 20T HRARAE
BEOCEEHBEDREBID-OREFE I NI KRERIEH!
BETZREEALTWEY, ZEFIROHZIFATEZED
DRENICHEEZTAZO—NY R T7PO—-5")—
TN EBATCAZNN—HILF1 THEEL TWET,
Compact and light weight drills are easy for assembling
and disassembling, and enables to be operated at small
restricted space. Medium size drills are utilized for
monitoring and, water well, mineral exploration, cast-in-
place pile, etc. Large models were developed as very deep
hole drilling machines for the geothermal exploration and
production wells. Low-Head Type drills can perform safety
and efficient drilling operation under low headroom and
Universal Type with Rotary-Table are also available.

& - 5% / Application - Features

WERE. FAHIE BRATIE KHFIE. R
T=%. B EMIE. MRARERCEEATERE

Scientific Investigation, Monitoring Well, Hot Spring,
Water Well, Mineral Exploration, Cast-in-Place Pile,
Geothermal Exploration, Production Well etc
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Model : TBM-88LH-150
I\Z%Z%I TS-100 TDC-1 TBM-88LH-150 HLL-Super Resort-21 TSL-HD

A: 15, 22, 38, 58, 93,
[E]E5 3L A: 65, 135, 255 A: 55,110, 230 | A: 30, 60, 100, 145/ 24(R) 140/12, 19(R)
Rotation Speed (min-1) [ B: 120, 250, 480 | B: 135, 270,560 | B: 50, 100, 170, 240/ 40(R) | B: 30, 44, 76, 116,
186, 280 / 24, 38(R)

A: 30, 60, 120, 215/ 25(R)
B: 37, 75, 150, 268 / 31(R)
C: 45,88, 177,322/ 37(R)

47,97, 206, 327
28, 58, 124,198 (R)

AEVRILAE
Spindie 1.D. (mm) 43 46 150 160 160 160

e (kN) 13.7 1.8 716 156.9 98.0 164.6
—_— (kN) 19.6 17.7 59.8 215.7 323.6 323.4
Dimengﬁﬁf?ﬁw xH)| 1235x1065x 1400 | 1350x 1190 x800 | 2,840 x 1,100 x 1,760 | 3375x1650x2635 | 3475x1925x2400 | 5660 x 2,500 x 2610

ngﬁ%) 310 430 3,400 6,119 8,600 15,000
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Top Drive Type Horizontal Rotary Drill

e

TOP-LS21. TOP-MM, TOP-SS [&KFER—1 > T
LU & > TH D, BEMHE TOXKFES %
AEElIcLET, AMEREIF, 77— > 70y ROARE
ZREKICEEII 2 2EMHGREEE B> THD. T—¥
YIAOFEEIERNEDE Yy N THEEIL. A& LB D
HUPILEDBEEND > TH, NEDHEICITFEN K
FBRWESICHEZREZELDD. NEZVHEIL THET
ZAMEHERS>TVWET,

TOP-LS21, TOP-MM and TOP-SS drills are specially
designed for horizontal drilling and enable horizontal
drilling in fractured formation. The function of drill has
dual tube system to rotate outer casing and inner rod
simultaneously. Drilling proceeds as inner bit drills inside
outer casing and outer bit drills around outer casing by
protecting inner rod from the jamming or formation
collapse for smooth penetration of inner rod.

FAi& - $§% / Application - Features
WERAE. TEKKREILILE. EHKALIE. KESZ
T RIS, ETKEBERIERE
Scientific Investigation, Dewatering Hole, Horizontal Grout
Hole, Installation Hole of Buried Water Pipe etc
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Model : TOP-MM L
i 1253 EExhILY ZAhE—VE #aHEN [ 5l3RA WM T ik AAEE
Model Rotation Speed (min-1) | Ratation Torque (kNm) | Feed Stroke (mm) Feed / Pull Force (kN) | Dimensions (Lx W x H) | Weight (kg)
TOP-SS 1st: 0-30, 2nd: 0-60 1st: 3.4, 2nd: 1.7 1,400 29.4 2,300 x 500 x 861 650
TOP-MM 1st: 0-30, 2nd: 0-60 1st: 5.9, 2nd: 2.9 1,400 58.8 2,750x 700 x 1,005 1,900
1st: 7-29, 2nd: 14-60 1st: 19.6, 2nd: 9.5
TOP-LS21 3rd: 29-118, 4th: 58-244 3rd: 4.8, 4th: 2.3 3,600 17.7 7,500 x 850 x 1,255 6,500
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LFM2)—X

LFM Series

LFM > U —XE, BEIRN Y 7RS4 751 TOMTEL
BOFEYT, HERICENNT—OIHDRL, @Ak
7OV 74— ROBEERICED 3m Z—=KICHEH (T
F—=I\UI—HEH]) TBIENTEEXT, KERBRICE
EESTHEERMIE, BIRDPFIETERETHE
HEnTWEd,

LFM Series are electrically driven top drive drills.
Compared with hydraulic system, power loss is less
and 3 m length hole drilling can be carried out in single
continuous operation by DTH hammer method in
combination with high rotating torque and long feed
stroke. These models are utilized not only for groundwater

development, but also for steel pipe piling and preventive
work for land slide.

KERFEFRE. HEERMIE. MBDLETEFICH

Groundwater Development, Steel Pipe Piling, Preventive
Work etc

&Y —ILX (P21 &)
Related Tools (Refer to P.21)

L = H2
g £l
Lég_; ------- —— - W s -
..... — ©
H 8 8% —
Al +*
Model : LFM-700 W—"
_ = 00— =
il B meErny | AECOR L mrs LD T % AHEE
Model Rotation Speed (min-1) | Rotation Torque (kNm) (mm) Feed Force (kN) | Balance Force (kN) Dimensions (L x W x H/H2 mm) Weight (ton)
171720 3.0/25
LFM-300 (50 Hz / 60 Hz) (50 Hz / 60 Hz) 4,000 19.6 29.4 5,400 x 1,730 x 2,430/ 5,650 2.4
LFM-400 18, 40 39,18 4,500 23.3 49.0 6,340 x 1,670 x 2,400 / 6,765 3.5
LFM-700 15, 26, 54, 92 6.9,4.0,20,11 4,500 41.2 941 6,525 x 1,850 x 2,400/ 6,770 5.1

M H2: YRR ZIMTRIREETOES ¥ H2: Height when Mast is raised.

10



GT>)—X

GT Series

P
‘,23 Soil=GementaMixi

R GT YU —XF, Oy REimICBEHEZRD
MFEZEIEBICL D, WRIBEZAFRICESZIECL
BNSEXY NIV ZREE®RL. VAILEXY KO
FLEFRTD2HUOMBUREERDET, N5
Tt ISP RR Mt T OB S IREEZ ER U BB E B>
TEO, VNI S RBIROHEEZZEZTVWET,
Soil-Cement Mixing Pile Drill, GT Series, are ground
improvement drills forming soil-cement column by mixing
and kneading the cement milk with soil that is loosened
cylindrically by kneading blade installed on the low end
of drill rod. These drills have the mechanism seriously
considering the mobility and operability at restricted
space and have various line-up of rotating torque, feed
speed and compactness.

O~ ULAy ROEERE 3 BAE TR A
@& A —N— D TEERENEHIRE
=3 step adjustable rotation speed of rotary head

=Available to equip with operation control device of various
manufacturers

=1
0000

L
LR
H - (B
*
s
Vi
Model : GT-1000S - »
g Bl Bz LY ek e % AEE
Model Rotation Speed (min-1) Rotation Torque (kNm) Balance Force (kN) Dimensions (L x W x H/H2 mm) | Weight (ton)
Low 0 - 20, Middle 0 - 40 Low 9.8, Middle 4.9
GT-1000S High 0 - 80 High 2.5 245 4,960 x 1,550 x 2,670 /6,510 6.6
1st 0-15,2nd 0 - 20 1st 12.7,2nd 9.5
GT-1300S 3rd 0-30, 4th 0 - 60 3rd 6.3, 4th 3.1 245 4,960 x 1,550 x 2,670/ 6,510 6.6

M H2: YA REMLTIRIRETOES % H2: Height when Mast is raised.
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KHFPERIETOPY)—X

Truck Mounted Water Well Drilling Rig, TOP Series

\ TOP YU —XiE. 8kl - BRAKOREREZBENE L
fcODAZEHEZEBUT, Z7Y7P, Z77YUAH, FEXZH
DT 250 BU L DMAEEZHZ DN Y TR THA
T OEMBHIERIKE 2D 9, BHIRE 750m £T
SIEUCBERKEBEZZ22THD., REMITOENS
ETHEEHEIMEICLDEZ<DEBZWVWEEVWTWETD,
TOP Series drills are truck mounted type top drive drills
with supply records more than 250 units to Asian, African
and South American countries under Official Development
Assistance program for the purpose of stable supply for
drinking and irrigation water. We can provide the model
with the range of drilling depth up to 750 m and these

drills have been evaluated with a reputation for good
accessibility and mobility in rough terrain.

Q2 VTIIBRBEICLLEIEVWX YTV RIK
@5 L\ITAE

=Simple Design and High Maintenance Efficiency.
*Robust and Long Life.

ol

BEE - V—ILR (P.20-21 &)
Related Equipment & Tools (Refer to P.20-21)

ALESR]

A

Model : TOP-300

HETE TEHIREA [EIEie EERhLY #Th #HEH BLEED LT
Model Drilling Capacity Rotation Speed (min-1) | Rotation Torque (kNm) Feed Force (kN) Balance Force (kN) Hoisting Capacity / Single (kN)
ToP750 | S0 S D bre | om0 o 7.84 490 137.2 58.8
TOP-750HR | {88 ™) 52 Dl Pive High - 29 14.7 98.0 245.0 78.4

12



NP & NA>—X

o7

NP & NA Series Pump

S5y
%;mm

s |

NP YU —XFEH_ERXER N YR THAREZEBL
TWEYT, NPYU—XE M—=UYTRHRYTELTH
ZLHEASINTWETH, XV RNIIINIEEAT ST
ZUNRY TR EBKEZRSERABEARTHERATELRT,
NA YU —XIBEE=ETS Y Ivr—Ry THARERA
LT, DAV—SAAVREBECI VT« 7EEICAN
5NEJ,

NP pump is double acting duplex piston type Pump.
NP series pump is used as drilling pump in many cases
and also as grout pump. NA Series is single acting triplex
plunger type pump. It is used for wireline sampling and
grouting.

Fi& - $5# / Application - Features

O KHFEH]. RRIEH. HHRRAIIERF

=Well Drilling, Hot Spring Drilling, Heat-Exchange
Geothermal Hole Drilling etc.

s _ I:"ZF_‘/?% . it H & ".*n_.tﬂ%jclj_:j] EEJ#% KBS
Model Piston Diameter Dlscharge_Vqume Max. Discharge Pressure Required Power Weight (kg)
(mm) (L/min) (MPa) (kW)
NP-200 89, 73, 60 210-70 2.3-6.9 11.0 550
NP-400 114, 102, 89, 73 395 - 130 2.2-6.3 18.5 980
NP-700 140, 127, 114, 102, 89 730 - 235 1.9-57 30.0 1,600
NP-1000 165, 152, 140, 127, 114 1,050 - 395 24-6.2 55.0 2,700
NP-1400 190, 178, 165, 152, 140 1,430 - 590 24-57 75.0 3,400
NA-60 50 (Plunger Diameter) 65 5.8 11.0 350

MCKYU—-X BEVYRIFH—

MCK Series High Speed Mud Mixer

TOoDY—IRY v MKROBERICK D, RRDTOAXRZTTAT
EHNRTRERICKRREL, H—RBRYNFA MNKBREED X,
250L & BI0L DY vV BREZRD 2 HiEZEIEIREL TWET,

Uniform bentonite fluid can be mixed and made by the circulation of

twin Turbo-jet-streams in much quicker than by Propeller Type. Two
models with 250 and 690 L Tank Capacities are manufactured and

available.
BE (800 1] EIERH [REHE =
I\ﬁfﬁ% | ?F{Z Capacity [Tank / Mixing] Rotation Speed Required Power sziﬁgh;E(f )
b (Liter) (rpm) (kW) gnt (kg
MCK-250 BJZ / Single 250/ 200 1,440/ 50 Hz 7.5 425
MCK-500 Bi[E / Single 690/ 500 1,440/ 50 Hz 75x2 930

13
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1) IN—ABE __Reverselcinealationiorill
DIN—AT—Fal—3>RVlb

Reverse Circulation Drill

rarei 7 AT T T . . T T :
BT EMIETIE. BEIAE. VIR MIRBEICIDELABIENEESINE T, Fic. BHLTOHEITIFRS
NEEBARTOREEOREREMBRELIZRREIT DI ENRERHEER>TED, BEVIRE & W\ > LEIREA
HEEUCEYIRIE - Bz EETDIENEETT, AF VY RIAT, BEESYAT, /7O—F—XTIV5A
TREABLTVWET,
For cast-in-place pile construction, various construction methods are selected based on drilling method, pile diameter,
pile length, etc. Especially for the work in urban area, the safety secured and smooth work at restricted space is

essential and it is very important to select the proper working method and machine in consideration of environmental
affection such as the noise or vibration.Skid-mounted Type, Low-Head Type, Crawler-mounted Type etc are available.

TBH-8, MPD-25, MPD-45I3{KZ2saskin A EL CHIE 5

14



BT EMIE ik, BHERIERE), SHEAATISELRE

Cast-in-Place Pile Construction (Pier of Building, Road, Bridge etc),
Steel Cage Installation etc

@K 3.0m EDHEHIHFIRE (C-JET18)

@5 KX 2.0/2.5m ED#EHIAE8E (TBH/MPD)

OEE - VNI K HIRESNCEBTOMRBBREEEZRR

OE S 1.8m: BIEZEEM COMERIELZ0I8E (C-JET18)

@7 L AR —¥ DHAIC KL 2B S HEZEEEPEE (MPD)

QOEERDN—IAT YV ORABIC L 2HENEDH £ (MPD)

=Capability to drill max. 3.0m diameter hole (C-JET18)

=Capability to drill max. 2.0/2.5m diameter hole(TBH/MPD)

=*Light Weight and Compact: Smooth operation at restricted space

*Low Height of 1.8m: Fulfilled operation under super low
headroom(C-JET18)

*Telescopic Type Leader:
headroom(MPD)

=Self-Propelled Type Base Machine: Higher mobility(MPD)

Smooth operation under low

TBH I (P.26-27 &8)
TBH Method (Refer to P.26-27)

e

[ —"—

H2 i °

AT 7e

! i _,j._|u “};_ ......
7

=

MPD-25 (%Fﬁﬂgi‘“fﬁ% / u

Cast-in-Place Pile)

MPD-45 ($k#%
Steel Cage Installation)

BABE [, &

Eep)
[oX X o]
2ot 1 3
g

0

00

==

g

W |
Model : MPD-45 Model : TBH-8 Model : C-JET18
g [EIkre ElERk LY HEHIZE WA TR AAEE
Model Rotation Speed (min-1) Rotation Torque (kNm) Drilling Diameter (mm) Dimensions (L x W x H/ H2 mm) Weight (ton)
Low 7.5 Low 17.6
TBH-8 High 20 High 6.3 2,000 4,280 x 2,200 x 2,350 / 4,385 7.0
Low 7.5 Low 29.4 5.7
C-JET18 High 15 High 14.7 3,000 2,950 x 2,052 x 1,800 / 1,800 o
Low 0-7 Low 55.1
MPD-25 Middle 0-14 Middle 27.5 2,500 559%)(250202 §126800 13.0
High 0-28 High 13.8 ’ '
Low 0-10 Low 44.1 5,677 x 2,490 x 2,930
MPD-45 High 0-20 High 22.1 2,500 13,875 - 5,620 18.2

X H2: YA KNZILTIRIREETOES % H2: Height when Mast is raised.
¥ 1 MELI=v &8/ including Hyd. Power Unit
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Cast-in-Place Pile)
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] 857K - 25 i =X 52 5 B

Rotary Multi-Horizontal Cutter Diaphragm Wall Trencher
|
L

£= ; P e

ElEr/K L U E R B Tt ERE TERA SN2 RARNREIE T, BEATES®RORBE 7OV /N KE- &
HEROHTEEEZE) TO/NAARY J{MNPEFINTVWET, /o, MBELHELTROLTEICRE S NDIEHIE
EDEWAT v hHBEHEICRDZREAEE L TOZ—-IDEE>TVET,

Rotary multi-horizontal cutter diaphragm wall trencher is a representative machine utilized for the construction of
diaphragm wall and a requirement for strengthening its performance and capability is expected for future large scale
projects such as underground railway and highway.

T AMEE Gt T 8k B T8, b T BEER 5. M T EVR EDAEE)  BEIET. BIK - IE7KEE (BFEIR. BFas) T BELREDTE
Construction for Retaining Wall (Underground Railway Station Car Park etc), Foundation, Cutoff Wall (Coastal Levee etc)

OEET - EiRE @IFEAEDOHMBERGTERANIE OKXFE - AMHE O2HHEH OsSVWEEREE
*Low Noise & Low Vibration =Applicable to most Ground Condition =Capability to Cut Deeper with Larger Cutting Section
*Full Face Cutting =High Verticality of Trench

HERRE T E (P28-29 ZR)
Diaphragm Wall Trenching Method (Refer to P.28-29)

i B3 EERILYS BE Bt IEHIRE W ARER
Model Rotation Speed | Rotation Torque | Wall Thickness Wall Width (BR) Dimensions LI Wx H) Weight (ton)
(min-1) (kNm) (mm) (mm) Driling Depth () mensions (L x W x X1
Low 0-22 Low 80.0 800 - 1,500 70 18.0
CMX-SE | High 0-44 High40.0 | OP:1500-2,400 | %400 2800, 32001 5p. 450 9050x4,800 x5,100 (Wal Thickness 1,500 mm)
Low 0-16 Low 78.4
MPD-TMX | it 0 3m High 39.2 650-1,000 | 2,400, 3,200 70 5,880 x 2,490 x 3,900 7.0
Low 7.5 Low 46.1
SMX High 15 High 23.0 650 - 1,000 2,400 70 2,410 x 1,000 x 4,510 75

¥ 1 BHEAFEE (R—XAY YV %R<) / Cutter Weight w/o Base Machine
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CMX-SE

WO THEICEWTROONIAREFEEDLELRFMTETILELD XTI, 80kNm OEWEBINILZIZLS
Ay T« Y TREIZERB UGS R TORIZEZ e Z 5. 1m I EEERETIZAgEe LEYT, Rk,
KEAEZ OO FTHETEZ2HELHEAETT., WPFATHIZITIIRET. Yoyt y NBICIFETEARAICEY M
AREE T BHMEI v v F 4 RBEFELTVWET,  HCOMXSE: AV K I TIRART - ARV YL IF1¥3Y

CMX-SE is the latest model fulfilling the requirements for urban underground development. This trencher has a high
rotating torque of 80 kNm and height of 5.1 meter to allow the operation at restricted area and under low head room

height, furthermore, has adjustable swing system for trench cutter up to 90 degree. Assembly and fitting can be
completed in a short period and 4 leveling jacks are equipped to enable the setting of trencher at selectable swing angle.

W—— L

MPD-TMX

VI NSZRBEICEZLETIVERDET, 0.45MDIVRR—ATHEIN I RETEANR—A b ZEREH L., #fES 3.9m
TEZEE TN BETY, ERMEDIEEIEEREZENLID 78.4kNm ZHFE5Eb . EWAY TV T IREIEENEHEREE T,
ElErKEL Yy —DORAICKD T EH SEE R F CHAL. BHARORHEEICIDSRTEIEHIN AIETT,

MPD-TMX is an ultimate compact trencher, enabling to fit on 0.45 m® excavator base machine. MPD-TMX has a height
of 3.9 meter and can be operated under low head room height. MPD-TMX has a rotating torque of 78.4kNm equivalent

to that of conventional trencher and secures a high cutting performance. Rotary Multi-horizontal cutter is capable of
excavating through clayey and compact layer, gravel and boulders. Unique cutter design ensures full sectional cutting.

TMX EE#RICIV IR REFILTH D I
M5, KRGV RRYy 72ABLZET
IWEBDES, 7L —2P03 JSATITHE
NEHEUBERADFAIEETY

SMX is also a compact trencher as
well as TMX trencher, but has a built-
in submersible sand pump. SMX can be
operated by fitting with the crane or
tripodal pile driver.

Jayouau] e wSesydeiq FENEm

A S g S]]
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Jaydoualy |lepm wdeaydeiq 1933N [BIUOZIIOH-13NIA AJeloy  FEHE
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#wER(V=y RV 2370—7 . RA—70—7)#ERAY—ILR

Applicable Tools of SONIC DRILL (SD), SUPER PROBE (SP) and ECO PROBE (EP)

Model SD-200 SD-175 SD-160 SD-125 SD-100 SP-8000 SP-50 EP-26N | EP-15LH | EP-10LH
Y =R R—ILiEH] ; - k
@ Sonic Bore Hole Drilling o o O ) O (@) (e}
YW IIAYT =247 IV
@ Sonic Wireline Coring O o o O o

o
@ JIIRRLEYYTIVT o o o o o o
o

o - - -

Sonic Conventional Sampling

@ SP/EP REERE
SP/EP Environmental Investigation

o o (O] @)

OV =y I IRFZIR—ILIERL Y —IL

SONIC “Bore Hole Drilling” Tools

Size VZyoOyR VZyIUYJEY L EwhR7r / Bit Body
Sonic Rod Sonic Ring Bit
O.D. 1.D. Weight Set O.D. Set I.D.
3-1/2" | 88.9mm 45.1mm 50.0kg/3m | 98.0 mm 76.0 mm
4/1/2" | 114.3 mm 76.2 mm 66.0kg/3m | 126.5 mm 70.0 mm //
6-5/8" | 168.3mm | 127.6 mm | 104.3kg/3m | 179.2mm | 126.6 mm 7
8-5/8" | 219.1mm | 181.0 mm | 133.5kg/3m | 229.4mm | 179.6 mm /// UyJEvhk / Ring Bit

10-3/4" | 273.1 mm | 235.0 mm | 185.0kg/3m | 283.4 mm | 233.9 mm

Uo7y MBDHDIIE T 8E, LIEANSEERETMDZ22%,

Only Ring Bit Part is replaceable. The line-up is from Soil to Hard formation.

FF (Full Face) CA (Casing Advancer) SD (Shield Drilling)

@Y=y oAV —=3A2B 2T IVI V=

SONIC “Wireline Sampling” Tools

Size %grxzzvz;fliﬁ(?sin?pir_ %Znim?rgiﬁeD§Z§ UST)XC_ V?i;l%lef gitl\

%> 7)LKR Sanple Length O.D. 1.D. Weight 0O.D. 1.D.
118 1.0m 20m 118.0 mm 100.0 mm 24.7kg/1.0m | 126.0 mm 68.0 mm T
168 1.0m 168.3 mm 127.6 mm 179.2 mm | 102.0 mm

0V IRIAY -S4 VYT — | FEFRUSA
Wireline Sampler for Sonic is patented by Toa-Tone Boring Co.,Ltd.

Overshot Ass'y

Standard Design Impregnated Diamond Bit Retainer

AR BB ICHIGTE S LS IchRA Bk AR 8
L

Various designs are available for a variety of strata.
Outer Tube Ass'y  Inner Tube Ass'y

TONE-SONIC Wireline Sampler

18



@V ITRERILEYYTIVI Y=

SONIC “Conventional Sampling” Tools
incl. Sonic Environmental Investigation

Size | gX %I~ W% / Sonic Rod £k / Sonic Ring Bit
34/2" [ OD. | 889mm SetO.D. | 98.0 mm

[ 1.D. [ 451 mm Setl.D. | 76.0 mm

3-1/4" 3.0m & / Sonic Casing 22— / Casing Shoe
5.1/2" [ OD. | 139.4mm Set0.D. [ 153.2 mm
| 1.D. [ 100.0 mm Setl.D. | 102.4 mm

size | JXTI— M / Sonic Rod £k / Sonic Ring Bit
41/" [ 0.D. [ 114.3mm SetO.D. [ 125.7mm

| ID. | 762mm Setl.D. | 100.3mm

4-1/4" 3.0m & / Sonic Casing > 1— / Casing Shoe
6-5/5" [ OD. | 168.3mm SetO0.D. [ 179.2mm
| ID. | 127.6mm Setl.D. | 126.6mm

@SP / EPTRIRIRE.ITERAHY =)

SP / EP “Environmental Investigation” Percussion Tools

Size g:n?[?l; M / Drill Rod Evh/ Bit
MT50 [ OD. | 50.0mm SetO.D. [ 86.0 mm
10 | 1D. [ 37.0mm Setl.D. | 68.0 mm
86 1'5 2 & / Outer Casing N&E> 21— / Casing Shoe
’ 101.6 [ OoD. [ 101.6 mm Set0.D. [ 113.7mm
’ | ID. | 91.6mm Setl.D. | 91.3mm

Size g;/n?p?; A% / Drill Rod Evk / Bit
MT60 [ OD. [ 60.0mm Set0.D. [ 116.0mm
10 [ ID. | 47.0mm Setl.D. [ 94.0 mm
116 1'5 2 & / Outer Casing NE>21— / Casing Shoe
’ TR140 [ O.D. | 139.8 mm Set 0.D. [ 150.0mm
| 1D. | 123.6mm Setl.D. | 122.5mm

R7ZR—=ILABYZ=vY Y>> EwK /Sonic Ring Bit for Bore Hole

. Rock
Model Soil Soft MS | Medium | MH Hard
SMS
MSM
FF (Full Face)
CA (Casing Advancer)

Y Z=w9 J14Y—5414>Ewk /Sonic Bit for Wireline Sampling

. Rock
et <l Soft MS | Medium | _MH Hard
SMS
MSM
HMH

VI ORRLERY VY TIVT EvN/T—209T 22—

Sonic Ring Bit / Casing Shoe for Conventional Sampling

. Rock
Model el Soft MS | Medium | MH | Hard
SMS
MSM
HMH
BRERERIN—-HyYay EvN/ =229 Ya—
Percussion Bit / Casing Shoe for Environmental Investigation
" Rock
Model Soil Soft MS | Medium | MH Hard
House Tip
Chisel Tip

Vg
VEUSL T Tl ok
Sonic Wireline Bit

V=TV~ A Y F—Fa— T
Sonic Wireline Inner Tube Ass'y

Y
Sonic Wireline Overshot Ass'y

4 T e I
YZITIAY=AIRICL DY T
Sample by Sonic Wireline Tool

YU—vy IA4V—S14V EYE
Sonic Wireline Bit

.
=g
Sonic Ring Bit

ury
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mR—=U>J0vk & ¥—ILRIX1 7 /Drill Rod & Shield Pipe

27 =R OyRRE Hy TG AR BE/m e
Name Outer Dia. Inner Dia. Coupling I.D. Weight/ m RerTIarks
(mm) (mm) (mm) (kg)
T40.5 40.5 31.0 17.0 4.34
T40.5 40.5 20.5-30.5 - 4.5 JIS
T50 50.0 37.0 22.0 6.1
T73 (2-1/8"IF) 73.1 59.1 - 1.7
T90 (2-3/8” IF) 88.9 74.9 - 15.0
T101 (2-7/8” IF) 101.6 85.6 - 20.0
API Thread Type
. T120 (3-1/2” IF) 120.7 102.7 - 26.4
R—yroovk ”
Drill Rod T140 (47 IF) 139.8 119.8 - 35.0
T156 (4-1/2" IF) 156.0 126.0 - 59.5
MT50 50.0 37.0 - 8.2 EP/SP
MT60 60.0 47.0 - 10.2 for EP/SP
AW 43.6 34.0 16.0 4.8
BW 54.0 44 .4 19.0 6.5
DCDMA
NwW 66.7 57.1 35.0 8.1
HW 88.9 7.7 60.3 13.3
BQT 55.6 46.0 - 6.01
'j»f—\'.t—.ﬁ{ylj\ylf NQT 69.9 60.3 - 7.79
Wireline Rod HQT 88.9 77.8 - 11.41
PQT 114.3 103.2 0.D. 117.5 15.5
¥—IVLRIX1 7 / Shield Pipe
2% Oyk o aOvkRE Hy T T RE E&E/m e
N Outer Dia. Inner Dia. Coupling I.D. Weight/ m Rer?larks
(mm) (mm) (mm) (kg)
TR80 80.0 68.0 - 10.8
TR105 105.0 90.0 - 18.0
S—ILRISAT TR130 130.0 115.0 - 22.8 . 71;3??@#:'1@"
Shield Pipe TR140 130.8 123.6 - 263 Rouna Thaad)
TR165 165.2 145.2 - 38.0
TR216 216.3 195.7 - 52.3
r—>>% /Casing
27 Oyk o OvkRE Hy T T RE FE/m =
Nt Outer Dia. Inner Dia. Coupling I.D. Weight/ m Rerﬁ;arks
(mm) (mm) (mm) (kg)
43 43 37.0 - 3.0
53 53 47.0 - 3.7
63 63 57.0 - 4.4
73 73 67.0 - 5.2
83 83 77.0 - 6.0 JIS
=08 97 97 90.0 - 8.1
Casing 112 112 105.0 - 9.4
127 127 118.0 - 13.6
142 142 133.0 - 15.3
NwW 88.9 76.2 - 12.6
HW 114.3 101.6 - 16.8 DCDMA
PW 139.7 127.0 - 20.8

VZyyOy R (y—3>7%) / SONIC ROD (CASING)

aA7Fa—7 & /I\LIL/Core Tube & Barrel

— P.18-19 28 / Refer to P. 18-19

HAX | Size
Double Core Tube 66 76 86 116 146 and Others
Wireline Core Barrel AQT BQT NQT HQT PQT
I A—5—ZANIL/Water Swivel
HA4X | Size
Model CH DH FH-6 FH-12 FH-20T and Others
Hoisting Capacity (ton) 1 2 6 12 20 and Others
IRART 12T ZA4~IL /Hoisting Swivel
HA4X | Size
Model B-4 B-6 B-7 B-8 Others
Hoisting Capacity (ton) 2 10 20 30 Others




4 HTH\ g
'S‘i’) AN IALI Iﬂ OEErR Procucts

NLAAQvYIRVILAALIL /Biodegradable Rock Drill Lubricant

N pFtEalmkt S5t

YANASE SEIYU COLTD.

REFIRRN— > 7 E Vv e@hk st B mzREL TWET,
Y rEesShakREtONr AN\ Y Y —(FEHICEYHER VTS
D, HIEERAACIILOLRHTHE—, BRAREHSROTIN—VRE
S EEIRBED NETIS BHFOWNAERRELTVWET,
FEomELE < W TAIETRELU TEMEDIC K > TREZRE
{bLRRICABEIND I, BEFREXB COFERICRETY,
FOVFR—ILN\YN—ATERYT ZBRICIE. BNOEEMEREICEK
DEFRPLREMASOREZIFHIL. EEOREICEMLET,

T, ERELEDHMBBIFRELTHE D, RENWAERICEWT
HRLULTERWEEITED,

¥ R—ILI\>><Y—/Down the Hole Hammer

®
MANUFACTURER OF DOWN HOLE HAMMERS AND BITS
T

REFRAR— > JIEKENUMA (X—~) HEZOBAERNIE
HIRFTFRIEBEZ L TWET, NUMA [EFEEHL SKFREL £Y
IN—=RTERIC 3-1/2 - 48 AV F EMBEWT 1 Xz AR U ELENR
GELTWET, BRIRENSACMIKARIEE., HAS. KFFIR
BPtoEBRELIcEWTCERI N TWETD,
BHIRECPHAMICE Wt EREZ ) — KU, BRERERS U
BEZEREL TVWEYT, SITBRICKSIREZIMA T A L—XTR
BEEZERLU. LDWERNGTS A Y TESEHEEZINARED
mLEICEIULTVWEY,

Toa-Tone Boring Co., Ltd. is the sole sales agent in Japan of NUMA in
the U.S.

SHEXNIEIEY 1 >~y ¥ — /Hydraulic Twin Cutter Attachment

(R ROCKWHEEL

HEMBRAR—U VT ERAYEDOY S (Rokla) # O 7 ikA—
WEGROHAEANERREREBEZL TWEY, Oy 7RA—)
FHEZ aNILDOT7 Iy FARELT, \AIDIEPAYXRILT
£ BELE #BEAR. VVDRBELRERABERTERTER
Yo VIHINREEIZ/NNT Y RPHET L —H—THIGLI2< W 10-
100MPa WNEZ ERND F T,

Toa-Tone Boring Co., Ltd. is the authorized sales agent in Japan for
Rockwheel products of Rokla GmbH in Germany.

HAE HEDANLYAR &I~ LY BE RAME rEEE
Model (ton) (Nm at 350 bar) (bar) (L/min) (kg)
G5 twin 5-10 4,696 180 - 400 100 200

D15 13-20 6,945 180 - 400 132 595

D20 17-28 14,272 180 - 400 320 1,170

XETIZ0.6 IS ADNEHEY aNLANSKBEAZ TR 11 ETILZEHA

S|001 1A NE—GSCT;

$39Npoid J9y10 BIEEEON
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YZwIRVJILIE

Sonic Drilling Method

1 Koo R

Vv RUNTER, BHEHICSEEERE S5 X6 SEERERIZTS 2 & T EinhRiREnR

mERESE,

NICE D RENGESRERHIZERRLUCDETI  KOA—F Y —TFEPAO—F U —/\—Av I3 v ITREHRL T,

Kig7 THAREMEZ AIREIC L X

By means of both of continuous high frequency vibration and rotation transmitted to drill bit, Sonic drilling method has
a superior drilling speed compared with conventional rotary or hydraulic percussion drilling methods and contributes to

remarkable reduction of working time.

Y Zyv 9 RYIIEDHE / Features of Sonic Drilling Method

SEEEIC LB THEMR @ ITREHEICES M—2)LOX MR
@ NN—Hhvya vy TREURNTEES - EiRE
@ JEKIEE - EAKIEEIDEIRE ® & A EDHEICHIG
® BWEERE
AIER ARSI KA FIERIZE DR R—)LIEEID
fli, TONE-SONIC D4 V=1 VY > 75— E=FERLE
BTV TEMREREBLET,
VI RUIEEDEWEEAIC KD, BIBDEEYY—IL
A (REBHIR) CTEEiEY (THEm) #=BULET, YoV
7V DEERIRENIC & DFLEDOEEMRICED. BXIED THA
BERESTDIENARET, FHICRUTEKICLZY YT
YV HAEETT,
WERMAICED, NIIAYEYRPTIIUHR=)L - \VY—
ZHEEURBHIT2CEHTEFRT, oo ZEEZFERALRK
Fo— )L RIEHIBRIRET Y

(D Reduction of working time by faster drilling

(2 Total Cost reduction by shortening working time

@ Lower noise and vibration compared with percussion
drilling method @ Capable of drilling with fresh water

or without circulation fluid
(® Capable of drilling through most of ground formation

®) High verticality of drilled hole

SONIC drilling method can play a role for drilling under-
ground geothermal hole and water well, etc, or sampling
work using TONE-SONIC wireline sampler.

High performance of SONIC drill rig realizes the
shortening of working time by faster drilling and cost
reduction by less tooling or surface equipment. High
frequency vibrating action enables the sampling without
the use of circulation fluid depend on ground condition.
This method can be also used for the drilling combined
with the use of tricone bit or down-the-hole hammer
depend on ground condition, and applicable of Horizontal
Shield Drilling with the use of dual pipe system.



fciEK / Equipment Layout

NyRRIY—> / Mud Screen

JBKR>Z / Mud Pump

BN

- 0

—_— EKSA,
Delivery Line

C— UI—vs4A(v/
Return Line

YV =yZ7RYJL / Tone-Sonic Drill

#67kR>7 / Submersible Sand Pump ———

FERME - V=LA / Main Equipment and Tools

ESZTII
Sonic Drill

SDH-100, SD-125, SD-160, SD-175, SD-200

EZFR - VIR

Main Equipment * Tools

V=wyayk, Y=yHYsTEYR (P.18-19 5H).
E’ARRLT (P13 SE)

Sonic Rod , Sonic Ring Bit (Refer to P.18-19) ,

Mud Pump (Refer to P.13)

Z0ith
Others

TYRRIY— [ $KRUTHE
Mud Screen, Submersible Sand Pump etc

Y=vy0Ovk / Sonic Rod

2 Yy EYh / Sonic Ring Bit

BI70—K (ths#dwafLiEdl) / Construction Flow (Geothermal Heat-Exchange Hole)

i) OsciEEl
Surface Hole Drilling

VZyoay R (5F—y>¥) TOTORE
ZR<
Protect collapse of surface layer with

Bl {EHLRERERD

Confirmation of Depth of Drilled Hole
EiERES CHECEN T\ L 2RRT 3

Make sure that drilled hole reaches

A F\WFE
Filling of Silica Sand
FUWHOFEE, REZEDRUITVMEETT

Repeat filling of silica sand by retrieving

Sonic Rod (Casing) targeted depth casings
b 4 b4 v
H 28l - #ERISE T BUF21—T7HA [ kE

Drilling and Completion of Drilling

K - TV T UBHSSHEHIL. BIEREE]
BRICT—V 7 (IBESTWRWNREE T2
Drill by circulating the fluid and keep

the inside of casing flushed and clean
up to targeted depth

Installation of Geo-Loop
EDEDHERBE (UFa—7) 2BER
EFETEATS

Install geo-loop with the weight to
targeted depth

(
)

KERFA X =Y ERDET
This drawing is only an image

Retrieval of all Casings

IYR2AHY—>

Mud Screen

poyaN BfH

MHEC7ZO e | 1\

POYIdA Bulj|lu@ d1U0S
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BH Method

BH (Boring Hole) Ti&l&. TBH TIAEBU LS ICRENBEMIIEMIETER I NS TETT, ALER
18.5kw R EDEI N ZFK DRI ZRAW, /R—U > IOy REKICEWDMIF Y« 7 E Y MR EZ xS THEE|
TR2AEYRIARZRALLSDTY, MEIRBZERZT 7V MR TPH YRR TEDEY MERAED, £
FKRIC K > THIREOADICEIN BRI LW Z Y Y RRY 7 THR I 2 EEEEEZRAL TWET, EHKRT
B AT7ALMEBEZTV, SKHEBELRAMZREAH. AV T - PEILTILZITRUGITEMZERL XTI,

BH (Boring Hole) Method is a standard drilling method applied to cast-in-place pile construction as well as TBH method.
This method is carried out by means of spindle type drill with 18.5 kW horse power and rotation of wing bit installed at
the low end of drill rods. Drilling is continued by circulating stabilizing solution from drilling pump or Sand Pump to wing
bit and cuttings removed by returning flow of circulation fluid to ground surface are pumped up by submersible sand
pump and filtered circulation fluid is re-circulated specified as direct circulation system.After drilling, stabilizing solution is
circulated and cuttings are removed. Then Cast-in-Place Pipe is completed when steel cage or stress material is installed
and concrete is placed.

BH IixD4%5# / Features of BH Method

O HEIEHIVNE D6, $RIRZEHETOMIA AIEE (D Capable of operation at restricted space due to
@ BETYENGE., EESSMMBEVEFITEHMIA TR compact machine design

Q) EABBRNEWSEES THBREANDS 2 Capable of operation under low head room height
@ XYM - REHDBS, ERAE space such as indoor or underpass

) (KB - (KiRE) (3 Easy mobilization and demobilization through narrow
® #EI4E 300-1 500mm E TG EE I

@ No heavy equipment is required for assembly or

disassembly of drilling machine
®) Less noise and vibration during operation

(® Capable of drilling with diameter of 300 — 1,500 mm



&R / Equipment Layout

NYRZYU—> / Mud Screen

{BR1E / Circulation Tank

LEMR / Stabilizing Solution

#67kR>7 / Submersible Sand Pump

FERME - Y—ILA /Main Equipment and Tools

REVRILHKO—42—iEHI# | TBM-88, TBM-88LH, TBM-88LH-150
Spindle Type Rotary Drill (P.8 &, Refer to P.8)
OV ZAC v T90, T101, T120, T140, T156 Drill Pipe
Drill Pipe (P.20 Z& |, Refer to P.20)
Evbk r)avEvk, D1 TEYR
Bit Tricone Bit, Wing Bit
ZDfth YURKRU T TyRRI) = #KRUTHE
Others Sand Pump, Mud Screen, Delivery Pump etc

#EI 70—k / Construction Flow

#EHI1& / Drilling Machine(TBM)

RUjLAy R/ Drill Rod

—> EKSAV/
\ Delivery Line
€ UI—vs5Av/

l ] Return Line

Evhk/ Bit

i EHIRE Y hRE

Setting of Drill Bit
BEE (VL—rRE) ICLDIEHIEY %
Yy 9B
Set drill bit by crane

0 fERIE T

h 4

B TBM it v ~

Completion of Drilling

HEPREZOY RROER - RRT—7ICT
R D

Check the depth of drilled hole by
measuring the length of drill tooling
above ground surface or measuring
tape

Setting of TBM Drilling Machine

TBM iEHIgZMEY Y —lcGbETEY &
EKs
Set TBM drilling machine at Pile center

v
(5 DTXWALZFESVN

v

3 il —
Drilling

-

TBM B Bl # i ¢
BEREBERSE
#EHIT %

Drilling by TBM
drilling machine
and circulating
Stabilizing
Solution

Installation of Stress Material

BEE (JL—RE) KT hhtzETzd

Install stress material into drilled hole
by crane

{EZEBRSRAR IR IR/
Low-Head Steel
Installation Machine

[ S HMEREREE
Fixing of Top End of Stress Material

SAMZETILY Y ECEEICEEY %
Fix top end of stress material tightly by

suitable clamp

EAERE
Installation of Injection Pipe

FEABZY AV NL, RBID
Install injection pipe into drilled hole by

jointing one by one

A4

B X571 L3
Cleaning of Cuttings

AANEZFEAL. IAREREZERSES

Circulate stabilizing solution through
injection pipe

v

El RREHHFT

Placement of Concrete

IZOVIU-MRY 7% FRL. REDHZENT S

Place concrete through injection pipe
by concrete pump

h 4

10EAES:0g
Completion of Concrete Placement

MAED DR DT ZTWMERTET

Completion of work after cleaning in
the area of completed pile

poylaN BfH

MHT®

POYIdIN HE
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TBHIX

TBH Method

TBH (Tone Boring Hole) TikIFEEM RIS EMIE CGEAI N2 AT . EREHBICIEUN—ZAY—Fa2 L —
VIVEBE MY TIRSATARMRASINTWE Y, FREREBE ALY RILAREZHAT S BH TEICHER, K
FMELTORORBHIZRSICLET .

TBH(Tone Boring Hole)Method is utilized as a standard drilling method for cast-in-place pile construction and TBH drill has
reverse circulation system and top drive type mechanism. Compared with BH method utilizing direct circulation system
and spindle type mechanism, TBH method has an advantage for larger diameter drilling to construct permanent pile.

TBH IiED4%# / Features of TBH Method

O HBEETOBINTEET, THPIX MK (D Capable of operation at restricted space and enabling
@ KOFEW @K 3.0m) ETORINTIRE reduction of working time and operation cost

Q ENZEDEES IHMEVSFI TCHE LN AIAE (2 Capable of drilling the hole with larger diameter up to
@ EHMEESHEL ERO/NE LA TR 3.0 m (2.5 m by TBH drill)

®) {EIRE) - (EEZ (3 Capable of operation under low head room height
® KLY NOFBICED. FA - BEAIENIA A space such as indoor

@) BERILED RS LVEATEE @ Light weight of drill enables compact transportation
(® Much less noise and vibration during operation
ATER, Ev N ZRES Bz UIHIL. 20X %ZFLAK  ® Capable of drilling boulder and compact layers by
EEBICY IV aYRYTERIFIFZYIMAREICLDH E means of specially designed drill bit
ICHER T 22 & TYIFLT %, LEEDIRE I BB TiEOtr— @ Secure cleaning of cuttings remained at hole bottom
IV EERL. TV TmMRTIE. FLEEICEEE NI This method is for drilling ground formation by rotating
Ty RT—F% GBEE) &, ALNKEB LOHITKDAKEEZ(C LD,  drill bit and circulating stabilizing solution.
A BEREETVET, Drilled cuttings are removed to ground surface along
with stabilizing solution by means of suction pump or
air lifting method. Bored hole is protected by surface
casing for shallow hole. Bored hole below surface casing
is protected by the combination of mud film formed on
bored wall and water head difference between stabilizing
solution and ground water.
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&R / Equipment Layout

YyRRZY—> / Mud Screen

#a7kiR>7 / Submersible Sand Pump

@

O
©

N
@

Ly

= HEe—
= — v ' '
UN=ZY—Fa2L—avRUL /
HU2avRy 7 / Suction Pump Reverse Circulation Drill
FEXKfi - 'V—ILA/Main Equipment and Tools
J/N—RYEHIH# | TBH-8, C-JET18, MPD-25, MPD-45
Reverse Circulation Drill | (P.14-15 ZH8 | Refer to P.14-15)
YA N N —> KAV
I~I;r)ill Pi;rej Y/A—ZRBYE / Reverse Rod Delivery Line
. N . N - — UI—vs54v/
Evk 3EEYN, 4EBEYh, FOOAREVR [ EEER ] Return Line
Bit 3 Wings Bit, 4 Wings Bit, Trochoid Bit for Harder Layer *
ZDfth Yo aviRo T YRR =2 #KRUTRE
Others Suction Pump, Mud Screen, Delivery Pump etc
o Evk/ Bit

#EI 70—k / Construction Flow

i EHIRE Y NEREB
Setting of Drilling Bit

BEHE (VL—2irE) ICLDiEHIEY b %
Yy 9B
Set drilling bit by crane

h

H TBH fEHI& v b
Setting of TBH Drill

TBHiEHIEZMEY ¥ —ICEbETEY &
EKs
Set TBH drill at Pile center

b4

El 1ZH|
Drilling

TBH BRI TRERZBRS EHEHIT S
Conduct drilling with TBH drill
circulating stabilizing solution

JEHI# / Drilling Machine

\ ot

YovavRy T/
Suction Pump

O BT - —RA T LIALE

Completion of Drilling and
Primary Cleaning of Cuttings

RENREERRT — 7 ICTHERK. —RR7Z
1 LLEZTS
Conduct primary cleaning of cuttings

after checking the depth of drilled hole
by measuring tape

A4

H FLEAIE
Measurement of Bored Hole

Ov REWRH, FLESAEC TAMAD ERES B

Measure the deflection of bored hole
by bore hole sounding device

v
[ 385 - ISHHRIAH

Installation of Steel Cage and Stress Material
HEH (VL—rRRE) ITT. HEHE - I6AH
MERETID

Install steel cage and stress material into
the hole by crane

{BZRAEGAHEIAR
Low-Head Steel
Installation Machine

b X—EEAH

Installation of Tremie Pipe
NLE—EBZBEH (VL—2RrE) =FER
LEAHZITS
Install tremie pipe into the hole by crane

A4

Bl ZRAZA LALE

Secondary Cleaning of Cuttings

AV U—RMIRENCY I 2 3 VIRV T % &
BAURAZ A LLEZTS
Conduct secondary cleaning of cuttings

by suction pump before placement of
concrete

v

Bl 3> 7 )—hMMTH

Placement of Concrete

AvyYU—h&, SFY—BILTHHRI S

Place concrete by concrete mixing
vehicle

b4

il EIxET

Completion of Work

MAED DR FFEITVWMEET T

Completion of work after cleaning in
the area of completed pile

NHTm— poylIeN HiH \

POYIBIN HEL
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MoHRE R EE T 5K

Diaphragm Wall Trenching Method

P

HHERETAS, TERZAVWEEIEEORIEZHEANS, HTICEROBILZIEIL. A ITER U BER
ZERITDIEMTI, ERERFKH IV — M z2BERE T2 NEES, RUBCTTIH EEBBEMOA—HTERER
BUEGREBEITDZIVALIF IV IRINEICDITENET, SBFEOHMEARAIETIE. KRE - KREEZKDHSN
B2 ENEL SHICKPEBEDD—HEL THOTABREBZERTE 2BNEEN—BRNICEASINTWVWET,
ElEr/k L ahERE S EERE THERASINSARNBIEHIK T, REMBEIDE2A. HREFRTOMBREL
ZOREET2RE - VNI MEEEX CTCHEIZIENTEET,

Diaphragm Wall Trenching Method is a technology to construct a continuous underground wall by excavating the trench,
protecting excavated wall surface with stabilizing solution from collapse. Diaphragm wall is classified into two types. The
one is a continuous rectangular wall placing reinforced concrete and the other is a continuous column wall by in-situ
mixing the soil and cement with multi-augers. As the trend of recent Engineering Works in urban area, the demand of

a deeper and wider diaphragm wall is increased and a continuous rectangular type diaphragm wall which can ensure a
sufficient quality is widely applied as a part of main structure.

Rotary multi-horizontal cutter diaphragm wall trencher is a representative machine utilized for the construction of
diaphragm wall and we can offer a light weight and compact trencher which can work efficiently in restricted space, as
well as a large size of trencher.

i walis M

MhrhiE R EE TR D45 / Features of Diaphragm Wall Trenching Method

R CEMERET R, BRESEYERE. £, BYIEENB0m Reinforced concrete diaphragm wall trenching method

EBZBLSHEHMTY V7 O FERD 588 - |F/kBEyr ¢ IS utilized for the construction of foundation of building

AFESNTONET, i (K290 - SIRHEDOR A T T structures, retaining wall or cut-off wall for underground

ST AT TR, M TSl AR - 55 A TTa storage tank and railway station with the depth more

e ; = = than 50 m. This method is capable of operation under low

BIETY, head room height at restricted space, and has superior
rigidity and quality compared with other method.
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&R / Equipment Layout

NyRZ7Y—> / Mud Screen
APS (ixifizEEHHIZR) / Absolute Positioning System

#87kR>7 / Submersible Sand Pump Model: CMX-SE

i 7%+ / Cuttings Disposal Tank I S

I
B H RS

M ERE S

T&ER1E / Circulation Tank )
Ground Equipment

FEfE - Y—ILA /Main Equipment and Tools

poy1aA Suiyouau] |jep wseaydeig

—oon s
Roltialfynﬁii?jf:ffg%ﬁer CMX-SE, MPD-TMX, SMX, BMX, EMX
Diaphragm Wall Trencher (P.16-17 B8, Refer to P.16-17) YK / Trench Cutter
& 0 Y= YN—ZOYR, YI\—RK—2X, _
o e — o
quipl everse noad , rheverse lose, Delivery Line
ZDith 7“)";(9')_:/; ﬁ7k7ﬁ>7°t;5 — Yg—vs54>/
Others Mud Screen, Delivery Pump etc Return Line
L7 0O—K / Construction Flow
i Iy & 0 FLERIE ML S—EEAH
Setting of Trencher Measuring of Trench Installation of Tremie Pipe
EHIEE A R o+ —LiEEIE>Y 5 —icE&b EHIS| = PR, FLEBRIEIC TEEMZR NE—B%Z, JL—VZERALEBAHKETS
tevhds ET3 Install tremie pipe by crane
Set the trencher at excavating center of Measure the deflection of trench by
guide wall trench sounding device after lifting the v
trencher to ground surface
4 A 4 B ayoYU—hT%
B &y . Placement of Concrete
B RRE# . < -
. aAVIU—h%, SFY—BZ2FERLITRTS
Excavation - e
Replacement with Fresh Place concrete by concrete mixing
MEHIBIC T, REREZBIRS BiEHIT2 Stabilizing Solution vehicle
Excavate by the trencher circulating FLEERIE IC THESR .. M T RIRBIRETTS
stabilizing solution . . . v
Rﬁplacﬁ V\;‘lth fresmstabfltllzmg solution
through the trencher after measurement =
of trench Bl EeIxTr
v Completion of Work
A EITWMEERET
3 s EAH Completion of work after cleaning site
Installation of Steel Cage
JL—y - SREAMEC T, BHEEETID AP S Gty Rl 2s)
Install steel cage by crane or dedicated Absolute Positioning System
installing machine
El BEIET - —RX 541 L8
Completion of Excavation and
Primary Cleaning of Cuttings
HEHREERRT — 7 IC THER®. —RR S
A1 LIEBZATS
Conduct primary cleaning of cuttings
after checking the depth of excavated
trench by measuring tape

h 4 v
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Hot Spring Drilling

A
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~YRY—7 / Head Sheave

1Y —0—7/ Wire Rope

R—U> 7 / Mast

turaliResourncesiDevelopment

Y=y 7AvY
Running Block

RARTA2T

VA —F—=ZAN)L
Hoisting Water Swivel

SHEF vy

Hydraulic Chuck

GER)

Weight Indicator

YIZANT Y Fv—
Sub Structure

— Y=
LS A AT O T D

HH#2 / Foundation J

H7t/\1~ / Conductor Pipe

A\

e

TN —R—X
Delivery Hose

R=Uvr~<oy
Drilling Machine

Model: TSL-HD

Ay RV —
Rod Holder

) ol
KPRV
Submersible Sand Pump

KUJLEYR / Drill Rod



BCEEE/ Equipment Layout
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B/ Warehouse |~ ZBPT
Office
FEH / Generator
SHAEIARIES / Warehouse of Oil & Fuel
A HRHNES
Yard of Bentonite
%%/ Swich Board YyRZFH—/ Mud Mixer
AR=7 (Y=IL5&) / Slope =>4 / Diiling Machine
i
R
il 5
:S;r? R=YUYJRYT / Pump
T
HEKiE / Ditch Line )
E
ard of Drill Ro et £
Submersible o‘;
Sand Pump =1
)1 74/ Pipe Rack =
NI~ F / Compact Winch 2
A/ Welding Machine
I 1)
T8,/ Mud Water Tank YyRZY—> / Mud Screen
Br7Ki& / Water Tank
TV B
Yard of Casing
)
I~ 50 m -
M—=U>J R / Mud Pump ¥yRIFY—/ Mud Mixer
Model:NP-1400 Model:MCK-500

JvyRZ2')—> / Mud Screen

T

”///{/.//////////////////////////////////////
~ ———

eI,/ Example of Construction

@IEHI# / Driling Machine: TSL-HD (P.8) @/MR—Y > 7R> 7/ Mud Pump: NP-1400 (P.13)
@=EY v K X+ —/ High Speed Mud Mixer: MCK-500 (P.21)
~ @fEHIRE / Driling Depth: 1,500m (Drill Pipe 3-1/2" x 7-5/8” Hole) , 2,000m (Drill Pipe 2-7/8" x 5-5/8" Hole)
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Network

# 1t /Head Office

T106-0032 EREEXANAATTHIES

7-3-7 Roppongi, Minato-ku, Tokyo 106-0032

RERTEL 03-5775-3321 FAX 03-5775-3967

EZE8 TEL 03-5775-3939

X ETHEB TEL 03-5775-3324

BHEZEER (International Division) TEL +81-3-5775-3921

Bz IE (TEEB) /Kanto Branch
T106-0032 HEREEXNAARNTT BIH /=
RERTEL 03-5775-3322 FAX 03-5775-3967

BIFEZ[E (I E3P) /Kansai Branch
T532-0011 KEREAREAE/NIXEFRE4T BHS&EI855035=F
RERTEL 06-6300-7743 FAX 06-6379-3368

tLIRE%FR /Sapporo Office
T063-0033 tiEEMLIRm AKX AT =587 H9F3IZ v L —RER
RKETEL 011-666-2131 FAX 011-666-2141

HILE P/ Tohoku Office
T984-0038 B ENATEMXFAE2T H22&1751015%F
RERTEL 022-762-5402 FAX 022-762-5421

KBIRE%RT/Osaka Office
T532-0011 KERFEAREAE/NIXEFTE4T BS&EI8S5035=F
RERTEL 06-6379-3367 FAX 06-6379-3368

EMAE%FR/Fukuoka Office
T812-0042 EREEMHEBELXE2TH3ES0525
RERTEL 092-260-8156 FAX 092-260-8157

it

1811T¥ /Enzan Factory
T404-0047 LB ERMNHIEIL=H5%1900&F 1
RFETEL 0553-20-2600 FAX 0553-20-2660

MRSt RBAMARN—-D T
TOA-TONE BORING CO,, LTD.

MIBH LW HERIIFERCEEITDHANTSIVET, HENUHTTHEILESL
*We reserve the right to change specifications at any time without prior notice.



