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Technical achievments

25000-15000 B.C.
15000 - 3000 B.C.
3000 - 2000 B.C.
2000 - 1500 B.C.
1500 - 500 B.C.
1450 B.C.

500 B.C.

221 B.C.

1126

1420

1714

1751

1847

1878

1888

1896

Simple methods of rotation. Drilled stones, teeth, bones.
Instruments made of stones.

Simple drilling bits made of stones.

Instruments made of bronze.

Instruments made of iron.

Triple bow drill invention in Egypt.

Developmeent of Chinese drilling up to 600 m depth.
Production of oil and gas from the well drilled for salt production (China).
Drilling of water well in France, Artoi.

Information about well construction by Jiovanni Fontana, Italia.
Description of rotary drilling by Leman (Leipzig).

Description of rotary drilling in Encyclopedia (France).

First oil well drilled in Baku.

Patent of two-cone drill bit (Hughes).

Patent of rotary table.

Project of offshore drilling.

Ages to Modern Times, 12th IFToMM World Congress, Besancgon

(France)

MmN DONB T (HRT T L) =HFEHletc (FE) =

DN
=

=W

HE IA—Oy/N-0Ov7=

R e #)5E H AR~



WIRYFAFTFR—Y T DESE

A4
I\ZF (53X)
EJZLR GrDEH)

EE

1930F X #5E Pl /e s

- /*Eiﬂl—é—’\ J 4, :‘: o) VAL EIYE
8 LA (67113 LAIEY ) mmp g X

~A40m¥EH! i A vl X > T |
KAWL HET Y ~§4J- =
- WO N =X

ALEE (T5NTE) ICIREUIERI (=X

Bt 1950F L&
Bl XY AE ORI
EXKIREY (o NaA7Fa— 7)

BHIFL (<o&<I3)
HEEDODEBLSHMORF (B AMBLENE RE)

[~ 2 F (BEKR) [TTeLR0ENE - ExitafAL,
RETALIBEZRT L LT 200 NADEE

[ 2 F 2 (BR) |#EDEETALOEI,
TTOZICERYASITTIEY ®T LT3R,

IS~ (OZFE) [ #E% LT TP 56,
RTedJaLEER-/-YEZTRLIEY T 2EE

—500mIU ED¥EHI—

R T— 2006%F BBEEFERMESULCES
sHEEAT s\“!!,{ fa‘l‘h—}; C]Li1J4)1n i

i HliA Lic v ¥ Kol (5 H 27 1) %: y: U
(R



1980FLtE L V)
BV RY—=TREXITNATFa—7 Drilling machine
(Ry o Fa—7) OEA Enai
- [uak, SREEYRY v —0fER ngine
- LMY EVFEY FPOER G . \
- EE100m-200micB L SEREATHR—-U Y enerator
=

BERMEDOL R
3

Mixing tank
Water tank

Mud tube

+ - 1 1 + Sleeve- incorpor:ating core barrel
v
+ - A7 Fa—T7DUR
= .+
Diamond bit + |+

IBEHIE Y F DERAEDOHR
ka7 E¢ESHED

i}
N
S
ju

=



— > S
Fa—7DEWVICEAATDEER —~+FLTF>1-HE—

5?“71»: 9‘-: 7

= ___I___l— e~
| -y

~//7“11«:| 9‘-: 7

--------------




MERXILEICEBa7eE5REaATOL
20054

il l 2

‘"—"i %

2%

BVith 2 DEREE — N L#tE ) —




= S ey oo o e -..l.
i < —— - ’
AT aERRARL | |
& | .M.. | | Al .
_ | _ : _ | .
| | | M | w18 [l
| | | l 3
| | _ ; |
. | :
| i1 | 515 | HH
_ i i : o | 1
; _ | _ g _
. R H " & " !
] | | _ it | & _
3 _ : i :
| 7 < _
| _ i ; .
| ! ! : i
| _ { ; S |
| _ Al
| hed ! 1 [ *
T i m G 15 i 1 g
4 ™ j - 'R = I
! : 4 _
FIEIEIRIOIE MR N e FB IR B
AL A A AL 3 L 2 | J

k ] ,..il.:-!.....h ...s _
e e i i | i 1 i —
4 R __ Al
I 49 WAl |
B 4t 4 5 |8 |
g I bk
: __ | V .W i _
= i |
; .. _ _ 1
m | i -
| A i
i _ | 11 A
"1y = m
af : Tt
o 1 B
m q | m .m. i ok

[clelal=lalalelzla]c]-le]z]=]s]s[c]c]z] I3 EEEEEEEEEEEEEEE ]
=1 ] BENE NP EEE o - NN TF B = RERE L

i} i b .
NEIE]E S ] A
N s e e A2 j

.WHEWINWWHPE

- ; &4 |15 FArG L o B &

o

C-=T-T=T-T=T-T=T=T=1=[=[=T=T=] EEEEEEEEE



20-25m

(Areusajenp) Aejo-pues-janeln

E
|

=]
|

..................... :
2l

(Arewalenp) Aejo-

& S

X517

N
]

ek T

&l
-]

pueg-jeAeln

Slie urface

120-125m"

auojspuesg-2

(suaboan)

24

e —

i
|
-
uojspniy



(o)
LOTHO .4 &, 2
DEPTH |-Logy|*10 kN/cm
) 0 50 100

fEkILixlckBa7e

——

: JEE

N
%S

N EHE
oo HE

e
- E8 0

o
=0

Weathered
granitic rock
Leucosome
migmatite

Granite

= Melanosome
= migmatite

Uniaxial Compression
Strength

by Needle penetration
test o

kN/cm 2
< < 100 kN/ecm ?

solid
| ———— core




SPIx* (R#h) BT
- [BlE5RE - [BlER bV EE AR —X—
@ﬁﬁ'ﬁ - FEIRIRIAE (EKE) OEE
- BHIAE (—RICIZEESLM) OFRE

A A - A e Ay
: ' o
- X %, 1™
% e 3. B Axmy, -t
» =5 4 A a—
74 . " .
" A\ % L 4
. ‘ L1 A '
4 L r
Y il 55 b \ %
L & X

A7Fa—2& ] el | W\
A = Swivel Head
FAVELREw R [ s
{ Mixing tank ﬁﬁl] gﬁﬁ
aTERssLTER = moen(EIESK (54 IR
- AT %3 AR ® | 18t hg D e k)
R 7 2 |5 - FLEROIRM L. HHERSLE
~cgv < 1xig S, ¢ Z'?“flaa)ﬂﬁf
ca7EEBRRY e § || overrune . EHEIE - B
% 3 -Ev b, By FOSEH
0 Inner Tube
|-
8 |
)
S [ Reamer
3 SEA—Y Y () O
Sleeve case FHEKICK Y BEARINT:
Inner Extension = an s —THE'%[Ji/f
Core Lifter S — - h-'. = NOEEERYICES

JP~— Diamond Bit Extracted sleeve and core Extracted core wrapped in.plastic film Abe et al. 20 18)



https://doi.org/10.3313/jls.55.86

A7Fa2—2¢&
| FANELRE~




M—U2 I8k

HE A

gt xamu— co
R E ”-"‘-’Fﬂ mrm':';ru

Eﬁ%md$

EEAD BN LB s
EEAG (ESFLEY - - KU 7—) OB

- [BIEREE

KRR TILFA b FR—LX=T 8

- FLEEDIH L L. BRIEBALE
- 274 L&

- IIURD
Ey b 0Oy KDGEH

R <w—ikk&id
BEERZHOBRYRLOEMNEZEDS

T ENLED,
Bme LTT7RAF v 7 RERER &,

1970 F R EBF LW T A Y AR hF XA REENIZH > TH,

R ~—KamlE, ThE TREIREVNAR—D 7Oy
FATIZREA/NE L, EAE TRELE & 5¥LW’C

FEAREL LD EVOIFEZFED., ZOMHEICLY,

WNTIERT A LDLEELIHIT 5, ?3'552")(}]?75&:%75 &

ﬁﬁ—r ?LWTEH $Eﬁ® DR ZIERT 5. Z8DIEKICKL D570 HEE



R EB LUV EmEITIEAGEDLLE

EE T L JFBI% __ SPI&
FRYT5— Double core sampler Double core sampler with plastic sleeve |Double core sampler with plastic sleeve
FHBRRAE AK.EK AVFAE REEMEE-R)T—iEK-B R —iEK
HEEEE (E8 1) thER SR [0]®) thER S HR
EEIRAEREE 7L BRERE RY—4h IWNEKFRT
=25 i B £ F (B
#EHIZF —#&%(Z66mm ~86mm — A% (Z86mm—124mm — % (Z66mm~86mm
Evk A2 ~FANVEER FEAEFTANVECREYMER FEAEFANVECRFEYMER
SmBITHR—U YT ERETEHEE DR
'S K | EKE EKE |EvhEE  |[EERE
= 28 =10 =60 = 1E
BE DIZEh K& K& h—5 ik
s D K& K& {E—hi&E
FELE | 1K % {E—rh&E
1-52/min
12/mint,dH Y

AEREZ(R) DEBRKDIOOMES LN (T ) TR —Y VY ITOLRELEDA X E 12 —EESZE IC1EK




BV23-4

EREIK | | 4o #aa#%(8)

BHIR ) B | ®E® 0 10 20 30 40 45 BELEE Y =
1 2.90 0.00 :" T :;'—' 52
I B AR ORIR
3 9.00 | 7.00 341
4 13.50 | 7.00
5 14.35 | 13.50 *2 _

6 18.00 | 17.50
7 21.85 | 18, 20 $
8 8230 | 2.00]| I8

9] 12.30 31.20 20.

10 31.20 31.

11| 12.55 35. 30 33.

12 12.70 38. 25 35.

40 Iz,

13| 12.65 42.10 31.

8|8/8|8/8(8|8|8|8|8|8|8|3|8|8(8|8|3
oo
L =
@ $
«
._
L &
*3
@
1\:|~

Ea)
14 42.10 | 42, £
15| 12.45 | 45.00 | 42. ~
16] 14.50 | 53.00 | 42. 3
17] 16.85 | 61.10 | 42. 3
18| 16.80 61.10 54, 3 e,
19] 15.70 | 61.10 | 61. % 60
200 1310 | 67.10 | 61 3
21 12.80 | 72.00| 63 *esT,
22| 11.58 | 72.00] 72 °
23] 1300 | 78.10| 72
24] 1050 | 78.10 | 78 'Y
25| 18.90 | 80.90 | 80.75 L
26 1240 | 84.00| 80.75 80
271] 17.90 | 84.50 | 84.50 lI.
28] 12.60 | 87.00 | 84.50 °
20] 13.00 | 89.00 | 86 80 939999 200000
30, 88 | 9300 8680
31] 13.85 97.00 86. 80 L4 e
32| 1510 | 101.00 | 86.80 100 °
33] 16.10 | 105.00 | 86.80 . I
34| 1595 | 107.00 | 86.80 o HIFLRE
35] 17.00 | 110.00 | 86.80 ®

36 1510 | 112.00 | 86.80 S~ A5
. —

37| 18.60 | 116.00 | 86.80 [ o T=7

38 18.00 | 120.00 | 86.80 ° 3

39| 17.80 | 124.00 | 86.80 120 HARE

40 19.30 | 125.00 | 86.80 *

41]  21.50 | 125.00 | 90.70 .

42 16.30 | 129.30 | 90.70 130 Tq °

43 13.50 | 130.00 0. 00




Drlling technology for landslide exploration
« Drilling a crushed moving mass

+ High quality core collection
« Working between mountains
+ Installation of landslide equipments

Conventional Method SP Method Wire line method

1930 K 7AUAD
. . —EHEE—
Rotary sampling drilling technology 1960 5 HAN
to extract a core of high quality by
using sleeve incorporating core barrel
with diamond bit and polymer

mud as drilling fluids

3=
1,500~1,800m
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