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Abstract

To set up the future research and development direction for Auger bit, this study analyzed publicized
patent trends of Deep Cement Mixing method (DCM) in Korea, USA, Japan, and Europe. DCM
method was firstly classified into wing shapes and the number of rods according to the technical
scope, and secondly, classified into 8 types according to type of screw and rotation axial. A total of
a OPEN ACCESS 2,815 patents were searched and 448 validated patents were selected through de-duplication and
filtering. As a result of the analysis of the portfolio through the number of patents and growth stages, it
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E-mail: korando2030@hanmail.net was selected as the core technology that auger is deemed to have high growth potential and if there is

a patent similar to core technology through a patent barrier analysis, the basic data is suggested to
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develop the design around and differentiated technologies.
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Fig. 1. DCM auger system and auger bit.
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Table 1. Classification of auger bit

Wing shape The number of rod
Attach .
. . . Attach slope Attac . . Dual axis Double dual
Screw Linear wing Complex wing horizontal edge Single axis . . .
edge of rod of rod (2axis) axis (4axis)
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Table 2. Search results for valid patent

Technical classification Analysis period Korea USA Japan Europe Sum
Auger bit 1965 ~2017 74 104 23 34 235
Auger machine 1965 ~2017 140 21 47 5 213

Sum 214 125 70 39 448
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Fig. 5. The number of annual valid patents related to auger machine.

ZEEZQ BN

GES|of| tsf] 7|ew 7 HEAW} QAH|E Vst @ AHAl 7]&0] 855 2 A% 23570721371
Ao =2 FAEGIL) Teu @ AH|ES] F 855 2 A2 47710 2 Ho7H=2005'1 o] ¥ =
Alo|L} 71&0] Ao T1z5] 2]&E| T glow, @ AHAlY] S RES] £ T 2005 0]F 7|&0] AAto] ZHAaE]

lo



>

HSEEHR| SHE Q/HIEQ| 7IeSY H SSIEY - 437

BIR=2000 A o] § AR ES} @ AWl S| 7@l Astal qlo, @ AR EL] e 7IE HIE
oM @l e FHl= A EAL /o, 07 mAle] B FUH C 7 A2l Zleo] /NEE AL Sl Ao wekHn,
ZARE RAESIE 7IHhoR 9 AH|E 71&at YA DCM 310 A TAIS 4R 2 247K(88~94 ) ol A 34
7h95~05'A)ell AA 71o] 4733t T, 3517195~05) 7 4717 06~16')°l| 71:0] Ad7ge] A9 Qliz L & LRIt
(Fig. 6a).
ER @AM 7l PAE DCM 51 0] A4S A5 L 277H(88~94'd) ol A 377H95~05 )l A 71
o] /Rt 377H95~05'd) 7 4771 (06~16'd)°ll 71=2] Aol AL s 2 o= WERdtH(Fig. 6b).

W30 —~MO——TTD>
\
W30 —~DO——TT D>

Applicants Applicants

(a) (b)
Fig. 6. Growth stage of DCM related to auger technology(a), auger machine technology (b).

A B335 24 A3, @ 78] Eo] theHEs1A47 @ AuAlo] tigk S514] u]al 118 g7 ZApEIgLon, X
EZ2)o B4 A 9 ul 7143} PRIF) 61715 9 BEE )=o) B 0] 9 Aul 7|2 oju] MA7|oA] 472
dol7ke w9, @ AAH|Ee] Hjs) 47 7154o] e Ao 2 Wokslglch w2 AgolAs @ AHlE o

sfo 1417148 Agstelrt

=

ol
E%l
i
fllo
of

2 12 LA 4 (1)7H o] ESEE A AT WFwg Ay 92 A EEA, 1 gto] 132 3%
=T 55185 o] kS UERHTH(Breschi, 1996).
547 s R0k S A
SA 1% Eops AA Z A A% 1)
A= Rk LE ik




of

713,

I
o

o=

7]

A
2=

[Es

Ky

o} o AmAlo] §AF

AHIE

7P 1

7l A 24 A9 AS:

3

o] T e

LM 7]&E

o]
—

0w fet

g

)
—~

A

Ao
-1

© Ao BAR), ch e @4

7h AR

PS
EX Agz}

4%

Holem, e AH|ES] A9 477K06~16F) A

S|
A

F7HE A

hezlom

1=}

o

71l

o

—_— 1

A, @ H]

7|z o7k

Z
webA 2 Aol AEEE Q 74

7]

710014 4

=13
=

&2 ek,

Al
™

DCM 358 74|

o2 T HSIYTHAhn and Choi, 2011).

235700] A= Lo, 2

Sole e

Eof Bt fra

Q71H]

R

s e} Rl

)=

5] A110-2011-003127%

=
=

4l

a1
[)

2] a7

o, 25} 1}

ol o
IA—

1ol 24 A2 5

Z

ARSI s

A

3] A110-2010-00876792) 1A

E
=

7h

a1
o

A2 (

Al == 71

o)

a7} ks

ag

1] A7t

£

ool

g

=°] tisl] iA1= o] e

Al
=

O 244 2] EAJof] A glo]

Sk
=]

18

X

A
—

)olA

E5] Al10-2014-0027597%

dl

z
| kel el Bxm

7(

H

7

o]

)elld=

5] A110-2004-0047851%

E
=

7h

Il
o
o

AR HEH(

5o 7= A =2t A

2}
A1

NEo ) 2



HSEEHR| SHE Q/HIEQ| V=S 2 S51EY - 439

S 7|50 et A AR 2 AR B E ] Al10-2012- 0051545 el B2 E o] u]]
g B2 22 iﬂﬂ FRe] T Sl TAgste] AN 47 0 @ @al)7) Golsta,
ol8 }oq I A A B SR AR 5L B} SIS 02 ol M2 B

J | o]5012]71| =he 7ol thal Al =] 9}

17 et et 0 619 S A R 25t 9 AS] ol e, R A9 T B0 7, BEE

Aot 917), S14120] el 5 @ AH|E] 71 Wbl AH Salabuio] WAlsle] s 2L & 4 ek,

Irl
=

-

ol
o
N
Y
T
s
2|-I

0

A A AN EL] 7] ARl A S 0110*‘2301
WHPE7H O] Tz Pl AFEel AFElo] e LAl

pA/RL <)

o o A
N
>
2
O T
ot
Im o
Qb
o
E
LE
M

=

S

J{m

%4 o2

O: e}

&

ioox
2ol

)

rok

ol that 2ol B &4 glrt.
711 Aol ] gt Vel @AM BEk AThE 02 golsta A% TS MM @ Am Kk
7] tfolct.
7u]E ] F22j0] DOM Bl 22 -] Aol sk Al Hlo] 7] tiZolck, et et
ol 224} 57} 81 o] Rol Aok stel, akA Uk HAlElo] e A stk 5] T
of) @) Ahz7o] B FRAA A AEst] hEel 20 T,
webd] ©AH|E ] F71210] S5] 2492 9J8) oM Iybe] HiAIet @Al AR LT EAL] GARE
of m|X| Qg2 setsfol w131, EE70] Aot $1) 1o BAIGto] amyte] m i e o] BU e 3t
107} glom, SAdel AN Wi o] mlajs ANAQ) Qigke S5l vliste] AEE Bast ok
SAPHIN /I 5 A9 S, 5 A, S T AU U S 3 5) 3
oA - Wt} b} o] ol ek, sHAIRt Alel $AA) 7} A 0 & m7lola Aok A So Aleko] Bot &
RIS} BRI 2= el A5k 5ol e
DCM B34 QAHIES} o AulALe AR 0= 7h1 glk. of7]o] BREIA] ghe thorel 765 gon
2 2 Aol B 92 Salulo] ZAE S0 BaEle] 37 477k Fhulolob & Ao Helt

mt 3 4
D o
2

)
m Rl
=
o

Mo
ral
>

rﬁL'

]1
r&
ek o2

%017}% Lﬂloﬂ se5, 9 71%011 el 47 7Ks ol v A0 BT,

M 5] S ZEAHADE EHE JHET et At gl the 5519] 7Ie2] fAE 24t 23 i
k= 27431‘59} eAm] AR TR IEE 2 A0 = B oW AT a2 2o mAle] tha A B

et
ST B H Ve 97 24 AE FAGEE e HEet e Aule] gt SslEdde= Aot nnlet A
O 2 HERA]EE, @72 ofn] E7 oM 7| = dol7te BAlolH, LAHIE Z]a2 437870l f171ste] A



440 - DFY OIS - O - TN - RAY - YAS - 2Y 401 5Y - U
Q1 7Rs e 7R Q1o 81716 it
A7) Sala B4 Auk EshEe 9 1uE o] HE ARRE] W wlel glom, oAue teh 5]
e a0 e Ao 2 PrhEIgle DM FHOIA SANE et G THe SR SRS 71
T glonE B Aol BASIA] gk Espsio] 24 2102 weect
DCM B A AAR 02 dito] 7]40) 558 F=sti 9L, ofo] g 77} Bo] o] Fol 3 gleick. S 7]
S5 A§oi o] 7 it A o] AT HsRA H 2ol SERFATF 5 ot AT A T 7

5 Bt P S 3TN OIS Ul A5 4302 UL 5D Sl PRl
HIE AZGAE S4HE Aol AR 13 glon sjelEE Hat Solukar gl ool wet el AixUol 2

S Qe 2 ek S ol 571 AAZAAGE Bhelslo] A ek 34 AR 7, 5310
Bt 7901 oA ot AeAE | agolt Bl e FAVH At ek, w]Ee] B /1E AR
A

et ehael e @AM Tk shg ot A4S Seltelr As] b Qlrks ol Tiake AT
ApgAYe] @70l B 212t e e SEke 7145w 1eshe ) BgkElo] A} Frk o] Rofel Seltebt
=020l 1R GO A EEESIES .

B AT o A SR A 71 Hopol thel 15, 11, A §3o] 295 PSS Sal2 vio R J1ag
A 02 BRst S)Ea HATHE S 242 AAIR 2120] AlweRzd] ojn]} ik, of 714 A4l F10]
2 w2k ohje} o} B2 AN} ujela) APl S| SOz ro R 24 agyv
AARS 765 T E5)290] mleksnt £go] D A0 Jeiiet.

i)

B A= FEUS T SRR T |ER13U0 HEVSSAIAFAHIEE 1w E2tolofi] Alg8-= flet A
78 QAR 2257, 18CTAP-C110254-03) 2] A]dof] ot A2 BH5]aL oofl o] A=Yt

References

Agitating Device for Ground Improvement with Reinforced Excavation Capability and Soil Improvement Method Using
It, 2005, KR Patent No. 1020040047851.

Ahn, J.S., Choi, J.G., 2011, Patent Analysis on the Treatment Technology for Acid Soil and Acid Drainage, The Journal
of Korean Society of Mineral and Energy Resources Engineers, 48(3), 359-370 (in Korean with English abstract).

Breschi, R.H., 1996, Technological Change and International Competitiveness :The Case of Switzerland, Carlo Cattaneo
University Liuc Papers, Serie Economia e Impresa 7, 31, 46.

Chun, Y.C., 2010, A Study on the Geotechnical Behaviors issued by Application of DCM Method on Land Civil Works,
MSc Thesis, Kyonggi University (in Korean with English abstract).

Coastal Development Institute of Technology, 2000, The Deep Mixing Method : Principle Design and Construction, 123.
Drill Stirrer for the Hard Soil Layers, KR Patent No. 1020140027597, 2014.
Enhanced Ground Improvement of Mixing Device and Method of Ground Improvement, 2013, KR Patent No. 102012



).
0!
N
4
Ol

HESEEAR| SEHE 27{HIEQ| 7]

0051545.
Hwang, S.H., Kim, J.S., Kim, M.H., Yang, G.S., Huh, N.Y., 2014, Application model for DCM method of BOX lattice
type in area of high waves and deep water depth, Journal of The Korean Geotechnical Society, 30(3), 8-21 (in
Jung, D.H., Jeong, G.H., Yang, T.S., 2007, Case Studies of Penetration Characteristics of DCM Wall Using Spiral Mixing

Korean).
Blades in Soil Layers, Journal of The Korean Geotechnical Society, 23(3), 133-140.
Multi-purpose Mixing Blade for Setting Vertical Liningwall in Deep Mixing Method in Civil and Environment, 2003, KR

Patent No. 1020010003127.
Park, H., Lee, .M., Cho. S.H., 2012, Alternative Soil Improvement Method with Deep Cement Mixing Method in
HCMC, Vietnam, Journal of The Korean Geotechnical Society, In Proceedings of The KGS Spring National Conference,

2012, 323-330 (in Korean with English abstract).

Shin, H.Y., Kim, B.I., Kim, K.O., Han, S.J., 2014, A Comparative Study of Structural Analysis on DCM Improved by
Pile and Block Type, Journal of The Korean Geotechnical Society, 30(4), 5-19 (in Korean with English abstract).
Terashi, M., 2005, K.3 Keynote Lecture: Design of Deep Mixing in Infrastructure Applications, Proceedings of The

International Conference on Deep Mixing-Best Practice and Recent Advances, Stockholm, Sweden, Report, 13-1.2,

126.
The Deep Mixing Apparatus to Strengthen Weak Stratum and Deep Mixing Process Using That, 2011, KR Patent No.

1020100087679.
Variable Stratum Mixing Equipment, 2004, KR Patent No. 2020040009362.



