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relevant to mining and geotechnical engineering. This study aims to investigate the undrained shear strength of MHBS \‘ ,I
through coupled computational fluid dynamics and discrete element method (CFD-DEM) numerical approach. The Tait %D}b/\'( D I.k :\gb

fluid state equation is implemented into the Navier-Stokes equation-based CFD, while the DEM is used to model grany ,
particle system of MHBS. The CFD-DEM tool is first verified by two typical geomechanics problems where analytical Lﬁg_é o
solutions are available. The simulations show that the stress-strain behavior of MHBES depends on temperature, back

pressure and MH saturation, as observed in reported experimental results. The presence of MH alters the hardening
response of clean sand into softening response due to the bonding effects of MH. The friction angles and cohesions
described by total stress and effective stress both increase as the back pressure and MH saturation increase or the 2 5
temperature drops. There is significant localization in MH bond breakage events but no localization effect is observed in
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Abstract

Methane hydrate (MH), a potential source of future energy, is extensively deposited in marine sediments. It is essential to
understand the mechanical properties of methane hydrate bearing sediments (MHBS) for applications relevant to mining and
geotechnical engineering. This study aims to investigate the undrained shear strength of MHBS through coupled computational
fluid dynamics and discrete element method (CFD-DEM) aumerical approach. The Tait’s fluid state equation is implemented
into the Navier—Stokes equation-based CFD. while the DEM is used o model granular parsicle system ad' MHBS. The
CFD-DEM tool is first verified by two typical
show that the stress—strain behavior of MHBS depends on tgmpelarule back pressure and MH saturation, as observed in
reported experimental results_ The presence of MH alters the hardening response of clean sand into softening response due
to the bonding effects of MH. The friction angles and cohesions described by total stress and effective stress both increase

as the back pressure and MH saturation increase or the temperature drops. There is significant localization in MH bond
breakage events but no localization effect is observed in fluid Aow and excess pore pressure distribution. This is because
fluid is mostly controlled by the boundary conditions instead of specific fluid-particle interactions locally in the simulated
quasi-static loading.

Keywards Methane hydrate bearing sediments - Undrained shear test - Coupled CFD-DEM method - Excess pore pressure
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1 Introduction

Methane hydrate (MH) is a crystalline clathrate composed of
water and methane malecules stable under specific tempera-
ture and pressure conditions. Being considered as one of the

5 Mingjing Jiang

mingjing,jiang @tangji cdu.cn
1 Deparment of Civil Enginacring, Tiarjin University,
Tianjin 300072 China

* Stmic Key Laborstory for Disaster Reduction in Civil
Engincering. Tangj University, Sharghai 2000972, China

*  Key Laboraary of Geotechnical and Underground
Engincring of Minisiry of Fducation, Tongji

potential energy resources to alleviate energy crisis. the pres-
ence of methane hydrate is commeonly found worldwide and
mainly deposits incontinental marine sediments, forming the
methane hydrate bearing sediment (MHBS). The extraction
of methane hydrate has attracted interest of researchers in
many countries including the United States, China, Russia
and India, among others. However, the presence of methane
hydrate also brings some challenges to geotechnical engi-
neers because the dissociation of methane hydrate cannot
only resultina loss of cementation but also lead to an increase
of excess pore pressure in methane hydrate formation, which
in tum can cause a degradation of methane hydrate formation
strength and gec-hazasds like ground destabilization, sub-
marine landslides and platform destructions. It is essential
tn understand the mechanical properties especially the
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saturation similar to those in marine locations. A framework is introduced to determine fractions of methane converted into




m X DEHREHEZRLLOD

S — | oL PR
EScNal Topic Prominence (O i SEVYF-HEEE -F—-TJ—-RHY /Ejaﬁim :
3 = 1
l'l'opic: Gas Hydrate | Krishna | Methane : HBL TS5 : Gas recovery from depressurized :
: I I methane hydrate deposits with I
;Prominence/{\—17 /4L 99312 A\(‘ . : : different water saturations :
L 1 | Topic Prominence ! ang, M., Fu, Z., jang, L |
- —__~—_1 Yang, M., Fu, £, Jiang, I
Tlﬂj-u@/I Er%ﬁﬁmb\ w (2017) Applied Energy : |
| 1
ISSN: 03062619 DOL: lﬂ.lﬂlﬁfj.apenErgy.EOlﬁ.US.U?? U Effect of Nacl thane hvdrata !
CODEN: APEND X1 7 Article L O e WA
_ formation and dissociation in I
A& 4 T Journal e h#L - Elsevier Ltd : odi !
hlafs : porous media I
AN S5E: English : X ! : I
_ S - R H.M. I
_________ TR ERR S BB (DN - : g ong, ZR., Chan, AH.M., Babu, :
: SEHR (39) 74 SENED—E : BEEROMATRR) : (2015) Journal of Natural Gas :
: I : Science and Engineering :
{0 9xT  TONf-t GO8 mEml POARE ST oo
I
I : : Methane Hydrate Formation and :
: [0 1 Englezos, P. : : Dissociation in an Excess Gas :
I "
i Clathrate Hydrates : g Crironment :
: I L Chong, ZR., Yang, M. , Khoo, B.C. !
: (1993) Industrial and Engineering Chemistry Research, 32 (7), pp. 1251-1274. ?ﬁ-ﬁ'wﬁﬁ 628 [0]. I (2016) Industrial and Engineering |
: doi: 10.1021/ie000192001 : | Chemistry Research .
1 I 1
l R ) TA N : L sZvgicEs< IRCORES,
: : : BN [
I F SmSERaRaRREEEEEEEe =
L I BT ICEI< HEvEzias:
L2 Sloan, ED.Koby CA o e I A0




Scopus » E&FH%Z

Methane hydrate formation in excess water simulating marine locations and the
impact of thermal stimulation on energy recovery (arice)

------ "

E-Ehgng’ Z‘R‘EI r'ﬂjm?gunndﬂ_aib_ﬂ_l.h;aj P.a 'EII
Ea887W)
Chong ESEEEIoN
BelD: 56516431400 (@D
t@ http:fforcid.org/0000-0001-2195-6195
Mational University of Singapore, Singapore City, Singapore o~ 5 [C3%as ~v %%@erﬁﬁ%&t*&% | %%&b\‘sg
ggﬁﬁ CEnginEer'lngj CEnergy) CEnvironmental Scienoe) CChem'lstry) (Cheml'cal Engfneering) CMater]a % H:II jEEF‘ﬁ}E#%o
: /| hEEL B B R A S
22 969 @ (682 {FD3LFRIC LB) T
HEDHT SIS srep

TR &SI :5 asd
Iz 1| ——
[ = ‘ gl
I | @ msimm
Io
1
1

bmmmmmmmmmmmmmmm e S EBDXFAEREHS| FHE D

S R ' = Yy i sk
22 fFODSTRA 682 FOOSTRAIC L DHESIH 26 ADHEEE REY |\|//|\75_’777_C6Eu,.:,\_(_§5

41




e AHDIOYSA

[ ST |DTRRIC ?
ESVOTEET D ?
k% @®JDreamIl

TEE@T:&)O) @Scopus
ERE S [ 3)Cinii Articles

EYN

BT I

=TI ClN e
ERTA L ERRE0SHT0
(CHRUNSZRA XE) ]| PR ERETS

j

ZOMT —IR=Z AN TFLT




CiNii Articles[Y121 7-7400A" 1 &%

Ve SoE N EROENEF (HARER  AXHER)

B ESHEEOMIELERE T —IN—X - KT E -
VbRl R HITYIRE

- 2020F 3AIRTERR TS S5m X &R (372,200

S NI (EZBHRFATTPR)

EETF—RN—R (AT —5)

ErrEaEEE
MEESEEIRS | T —aNN—X

N NS OaxomsEEHY
E I E=FERE C.NII Articlez

NDLFZ&)LaL 275>

KPR G E

H4RE ) R U WM T —R

2,200 HHLAE

PR PREL AR
J-STAGE

mE EHES— EX (U7 15#R)

EFPRMEFT TS
EhEEWeb

HRR# 7L

- It R T KFull Text*d/its o
BT v—FIb. RFEOPACADY>IHD

RFRICFTONE. ZA-FEIETHSTEHRIEE

AXADYSVEEFIv—FIFEHBEEXT s

FIRRIRES

43




CiNii Articles » 771X

| ERIXTCEHNULTLNDSF—IR—Z

» JDreamlll (EF - SHAOEIFEEMRFEMECOESE)  _[REA]

* Scopus(EH-DEMERICODESE) _[EHER]

o (FESEHEE ((EFEREETRsmCEsE) _[ER6H]

o IERITE (RIFET—YFESE) _[GHR]

» Journal & Highly Cited Data (FHMiHHEOCEEE (AW k- 27949 ) SEA~SD) _[#HEA]
s iThenticate (SZEiEH] - REEEIEY —)L =EFEHEEE) _[EERA]

| 18 - BHBEOF—FK—2

> EBEY-ER-FEIR
T —HIR—2R

o JISHEESE (1 1 soigsEs - S PRI

. IPDLESETESEE (5ol - ) [z CINIl  BAOSET  AfESEokeeh's  BAORTAYESNT ERIERY FHE8  0J<>  Englsh

*+ JSA Web Store (JIS,ISO,IECOMESE. BT

| mEcamEhTunas—4o~—X

:- CiNii Articles(EPIDETEETIOEIE) / CilNii E ° EE
e e T e e L c . N I I BAORLESHT
Articles

(EE] HEOOFI-)LABEHEADLE CHDONIEOSEREO—EHERICDVT

S5\ EL— I 5% X i

ITAT

[ wen ] v

FDRDIAATZRAFT
Qi XARZEE AT HE




CiNii Articles » #2058z R THLSO

CiNii BtossEsfs  AFESEoRErT  BAOETRYESHT kETERE  FE=E  0OJv> English

SRR =EEE PR
ABLINABL— 9

GRT

FELE] FEIO+ - IL ARSI D CNTEOERD—SHRRC DT

BEEE: eoffh 1-20 2R l I I I ASHAARANEA 80-227LERAR
n 2 3 4 >
[TIARTER . HLLosBOTES v | =T 0FFDFTE v HBREFE FLLIE - | tﬂﬁ}i$®¥ﬁl H @t‘t“ N %H__\JHE}_.%_O)

— \GT&E

B A—v>rnErse UES 1AV BEERBEEORRRUREADER 'E‘ED\E_[ AE
ES TN

- TOER, SoNDLEDEEMGE, FEOM—\ M0 SEEEL IFEATAV EEEDATECSRESNRES

1h, EREEOERETRSidkois. -
SIEEEE 71(0), 148-160, 2018 )
[3-sTacE | [ILETA Fulrfext | i
_ Y 4 5m ]
U [J 4>\ EL— MEBS LURHORMET IMLICE I AHADORRE - IShi: - AS>I\A 0 s
Rl— hrEBotEEEEs FRCE TS5 ($25E<b>) </b>—
WhER, REE, KBS, ARE, 5A-5, 808, B8, 520 B mm
<p>Depressurization process is regarded as the most effective process for gas recovery method from the viewpoints of B wE B
gas productivity and economic efficiency ameng in-situ dissodation processes --- B E -
Has#=EEE 134(1), 1-12, 2018 O=0s
4l
J-5TAGE FERT K FullText A == I =
Crsmee] | ] £ s BEEEE B

B weeormEmas B 1 2 V= FIAUSY 2 s »EEEEIIT

=m0 | %J-STAGE : EROFREIED ek 3L EEL CEE
i veemsens| | BT IV—FIHAL B srecor ‘ .
[Ejif:g:?x[ jﬁiﬁrf EE‘ B Belousov Cleg *ﬁ?\t“ g%@ﬁ/\

s | Khabuyev Andrey

i

T [E asgsoxs > KL — MNEgS]
&85, 5 B2, BE
- TOER, ALY DS

Sl
BT+ —FIL 12(1), 151-160,
[3-s1AcE| [LET Fuimext|

HH L= - nas B 1E iEE B ystov Qleg

‘er Glen

A 7)[/?'*1#(% Sv—F)b) o 3 Naizhong
OPAC(EBEBEHE)NU>Y =

4 foiE

| s E 45
[ [A BERE&BAYINA FL— MSRORBRTEC BT SRIERT: - A9 >/\1 KL— MFZBEOE O #RE
=S CLs —




Articles » #2052 R THLSO

(iNii DAOHREST  AFERBINEIYT DRSNEAZTANTY SUINLF WMEE Co4o €

Azme nEes et

(AR RSO 27 AANREARCH IONE DR RS~ NRAC

E AF YA Lo~ FRBELCRHONEET MU B S CRAMDOZR - BIRE:~ 29 2NS Fo— FESBVESIRFRFRICET 3FR (B28<b>) </b>- Dl
Numerical Analysis for Deformation and Stress Distribution around Production Well based on Detailed Modeling for Methane Hydrate Bearing Sedimen
t and Well Structure: - Prediction of Stratum Deformation Behavior in Methane Hydrate Reservolr, Part2 -

F-0-F
Rean ueun a N LT nx-n o _
a FKANIMOTO Manrp g SAKAMOTO Ymchide g YONEDA Jen 8 KATAGIRD Jon a MOKI Kazse AZ2AFL—F
ROWEReLA SETARAN NOWEHRLA SETREAN ROWERRIA RETAEAN ROWZRRLA KETARAW ROWERRLA SRAERAN _TE
A = = B ==
Matony Desltate of Adwirced 1 Notions Draliute of Adwarced 1 Nalicry Dralitide of Adwarwed | Notinedt reifte of Adveond | Nationw Patode of Advewed | oE
AOatrel S0e ) oy Nl S0t nd Ty rhalie Jee ond Ttk rdalrw Jewe and Tty roalre Soexie and Tolvokg
¥ IAST) ¥ (AST) ¥ (ASST) » (AXT) » (ANST) AW
TINs
u RO R L U azs pniecy
TAIGUO Acrs VAT Ay EE
ouzaRanrel DUsH e TR
i3

imeteemons e BV —FTIIAUSD Baxr
CORIICPITRTS xJ-STAGE : .

ERNOE=E MIRZINAID) ||

i EFS FENSFIATEZINTEAN soosien | | sar (=
LA (BFSv—F)) POPAC(E | “Shoca _g%ﬁé:%ﬁgé
CHRIEEHT = I=E NNIMY, / w=ans-x aHirl T

ZA  NDLONLINE CiNii Books ET imrrrumee e

N\

ez N EESREBENRHEIINDL KR EEOFFREIRAD Y oo
FIX5 P B ,/ 029505425
ONLINEDRMEESTL BRI ADU ) NOLEPRS :
preriy. ] T TNORENS 17 i e 00 FOrm TNe ViewpOnes of Qi YOOUCIMTY 300 SLONOMYE EMCRNCY BNy I Sy SRSO0ann proceises of Mehy 217315 4
e MyZexe (M) mn-wnmuna-w-gc-wmmmmdwmmuzmm«m—dm“nmmme
DOaion of Gepresiuraanon. ConsaRaton and GeSmation witdk Negatee ITCTon 0 The ProCUCIon will, Ak 3 MesU, the proouIon wal Mdy S Lrge COmOressve Of Tensie SITess. [n T wons Case, £ Dal:
Ty couse wheer falure, teraion fadure od cahing. Therefore, for optrzation of ges procens by depr , 1 B reeisary 53 perform numencal seuleton i corsderstion of 8 serws of p 10 247)pourmaictmen ). 1
FOnOmnon SUring M cRIncaon i DOMoUE MESka 3G evalace the #Tect of Conceton Seformanan of the ETaturn on MM procducton wal, In th Sy, UBng the peo mectancal srmulator named s 0 Nl
THMA Seveloped snder MO1 feseatch Corsortur, we G Out the fekd Sl rumenis Semutaton L prescion of SHfonmuion #nd sty Salrbution Mourd Drodutton will durrg Sereisuriaton. On F-5RET
he hans of feld 23 Sor the Lanters Narkal Troogh anea and the arucsury of procucton well for e meshane hydrane fnt ofihare procduction tat i 220, the detalied model for rrsenvor and proccson w .J-.ST&GE
w25 CONTNCNS. N SOSKION, Wi CONDUCIET DuUs™ D0t TeS 10 @vakuate the ACTonal Lengvior at The VTeTace Denvatn SO0 §ravel Jack &5 this G¥ienent materals CONSIOLING DrICUTon wel 3 Feroow o \
o s rumencal moded for COTHMA, Froe cakudeson resuts, # win found St Maes stres occurmng on Sate pope mdafied ris the rtervs of deprenurizeton reached 420 W' o yiekd pore of steel due — %*Ejﬁk i@]jl\

©the o o Frcon. Howevec, 30 0rigindl §:300 was MEEEnes DACA/IE e SXTVITES EqUvalert SR I3 Wat J00uk 2.95 % 200 is s7ain walve mas much Saler than 33 % a8 falure rtavion. Fury SFxL

it S | ETEATARDO
T e N
D _ _ Refer/BOUTRM

I ER s o | 2] I OURERFUTIER =
—BHEEA 5 - EHTS TSVTRF 4 6

TVTRA




CiNii Articles » 7—AXR-XDE&EZ

5T |

CiNlI  P=oitscesss T SE— ERIEAT  FMESE 0910 Engish

A R R
CGNn:

S < 5| )k - FSCIMEIS D

ik’c'éb‘?
Books

CiNi

FRTOER

1 e D& E A
N N == EOELHRTESHT
c . I I Eissertations

R

N SEilESR 47




e AHDIOYSA

[ SRR TR ?

EYN

EOVOTIEET D ?

ik @®JDreamIl

P EIEDO8 | 2Scopus
ERE¥ S [ 3)Cinii Articles
BF>ovV—7

EF I VSRS

EFSv—F)

mil

ItETA ILL
[CRUSZiR SEIARA

EOMT —AIN=X-NILTFTRY




BFIVI-BFIv—TIL...

FTEE - FiHED 5T I,

B s =7 : 2N
- pousy | ER/IVT-IE B : FIAHE

EBSCO eBook Collection 4215914 N
[IHNetLibrary]](EBSCOhost) +HEREFEE3 500591 MU

BEPHFRENISWEBLT % D
iy e

1 Maruzen eBook Library 551494 ML

(FLE)

Kino Den (iZfFEE) 1054 ML

Science Direct ;Zi?l?r?;gy‘and Power
e RS CI .

5l R
SpringerLink (Spirnger) EIFIS~

Wiley Online Library (Wiley) 1996~




® OPACZFIAYS
FliaZ e

[ERFER 12 1E

BB I VI ICIRELTENT

*ERER . 0£T OEE DM¥ES Y
higfg: M&T QORSfE
5-0-F
9 (AND) v 91Rl v
72 (AND) v BEZ v
f2 (AND) v HifE v ]

J‘;

BIRFER—E  14~106 (235¢) =@ B HEER
1 2 3 4 RO—EN >>
O£ CER W7vov9—2 [Bidh| XL EIXHER HARERZIE | 106

1BER) TS5 —HHEIZ : Windows 10/0ffice 2016+Access 20163 kR

- B

. EBEEE ; : electronic bk, : fiF. -- ebookLibrary, 2017. w.
BFT»2
2 E ST EZXDIMATZAEVERNOTE
U - Ux27w JE ; : electronic bk. -- Maruzen eBook Library, 2014. -- (Imasugu Tsukaeru Kantan
BFT2
Series). w.
3 HMEBNIBOED AT+ FiaAMm
- - \WAELEHFE ; @ electronic bk. -- Maruzen eBook Library, 2012. w.
BFTu2
4 BROFEES
g RF 7% KBWEEE ; : electronic bk. -- Maruzen eBook Library, 2012. -- (BA#20GELEX S / NES
= -

=, iﬁﬂ%%ﬂ% 15). w.

oU




EBFIVIZENT »orACHET7HER

Hiborll aFE=EETR (23540 = €0 B |

_‘_j@ = o - ﬁ?ﬁ%—ﬁ/\ﬁﬁ /)\_,G)E o 7
J e -EE-_L Ry 7 °_“‘7'J“ — ngi
BRI B I VIDR—INEKRT
~¥5’.: 5 KEIEE ; : electronic bk. -- Maruzen eBook Library, e —
- 7 DOfFBEEFEZ S / MEERE, TTEEEE ; 15). w. <EB500985 (//}j}i)ok Maruzen eBook Librarylz. FHEEICHEL CREAI ST SREET—EX T, iEﬁif*?F’m
ibrary 2 o Tocion Lo o
issgk - | y —4 || ==l e s A hvIN 4 BB
EFgae: WTvov—2 [(BEhH | EXA-L| I XRER
= i W FRORESY (REULAOREEEZS 15)
> FHERET RS Ieli*ﬁo) HE ) iE o IORE— N
CDEEEANDURL : | http://opac2017.lib_kitami-it. ac_jp/webopac/EB50095 S mﬁ;ﬁ: rerE®
o faBiy ik
HERF 2003
K G S i, 172p
&m;ﬂ; ::;:::l: ::S;rg;!;?‘;:; ISBN ?754621072707
Fﬁﬁi%ﬁ N /vlsjt AXRE > 5% > @2 EE
NDC#381 150
NDC#382 007.3
NDC#H383 -
NDC#H384 -
EFIvO/EFI v —FILCDWTIEU L OF 00w LT LREE S eneEiEe s SESEE Mo
A & ook A
> mE
n HEOREY mEET
TR ue =EF v+ M | O ¢ 1305 B8 > SIE W TOAM- - BRI |
i = Bx | WE
MOMEE / KSHEES - —I
= sEx TR
T s : i 7 :.: ¥ :
https://elib.maruzen.co.jp/elib/html/BookDetail /1d/30000( e 5 i%g;‘; T
e §AEa—x (BEL £ ity g —
§ ITheracasWiE| FELUMES . H
N T NI R ]
HiES - HiRE [EE=] : Maruzen eBook Libr 2012] u i N . ?
e iR iidgLy g
REE - HBE 1A2512UVY—X (s SEIpELEN Z
§ H2N (98| CiNme 2083 & GizaAm
EZ515k EIRF : electronic bk Pt SRS L T
e . a e §T LRTice 5
SU—X8 BRHA=oREZTERSD / MEEE, YBEBEE| |05 S vha J )7 ommomcanes i é:,f%r’;g
H AT <BRS00A1512> 15//a e Pi o GLiiEs
pErrT BE TR e
§ BERUENZONES h odad 5
= 1R
. [%adur SETICA ' W AMEATED VAo
5§ EEHET Y OIS
ERCTOES
§ BFHSLAITENORSE
23400%— - WECMC
E -




BTrIv—FINEEhd

® Publication Finderz#IB93% EFERIOIERZEICHHME
®FUO-SL BTy

S JLASISBN, SH TEF UL iESZPublication FinderECFIF < 220,

C IR ITERKFRIZEE

Kitami Institute of Technology Library

#EY—EX - 2EZR

: Publication Finder
H=03 - OPAC - HEriass ey

F—AR—2

%ﬁjm

[ S R, S, i — wETIT—H- a?jzbuzh (o> MIAILSF I

QREPTIETEREET ey Librory” *JLR TRKF

KITAMI I'a.[JIEGI TECf‘ﬂ:ﬂOElll' REp[} EEUHSTZ - ERRE) KITAMI Institute of Technology

- ) SBHATVZ BET  KRLEAZOROT v HURETRE (BRI MIET)
2I13173) (54 ML, HTSTO N EERISSNISBN EAS) X | ?
BHRE N AR

SEER-Webd - (SHE5H-1 1) iR

Ak 03]

=

Find resources available from the library's collection
[ s - \ JE1-F B1I2(279) ESHE & BHRF (97) LIEF (279) R (d04)
% 9 1\7:)\ b B *ﬁ i __I- AW & S (46) 15f & ATERITF (287) SRR (147) EERF (220)
o - ZR—YEF (12) BT & #EZF (70) B IF (106) ERHE (297)
‘\7 j_ ) l//\ — 0) Fsléﬁ ( j: S AT /05— (62) MEY (83) il (476) HIE (756)
AEF¥ (53) ForF & AT (43) ¥ (394) ¥ (124)
ry/ 0 ) I/-U-’( S 7|- S J % EESSUET (2109) T2 FBARE (1Y) St s ST (113)
BRI (100) BE M) FEE(101) B s PHUETRZ (239)
—* IJ}EH LJ_C<7_ é (/\ 1L (633) 5 8 B (32) ST (74) Zha TRILE- (72) 5 2




BFIVI/Iv—T)FAELOFE

UFOIAaIdERE |

® FEiSfE C KB ey IO K- PR
(YT N 17 SRERLTOESFI>0- NIEEE,
REUL B AFRAN T EIEER BA,
SEOHE! HIDBOFACREI DRI,

@ ENENDEE
47> 0—-R-EIRIL RS oM AR EARNCZIER T AD
BRE (FE-FES) (CRoNEd.

e /57> 0—R-ERIUEERIZDIE — - T2
EI3BNDEF A= TOFRE. 1-RYNTCONFHZEZH
[BR2Z, HEAAMERE X,




e AHDIOYSA

: [ ST |DTRRIC ?
E A -

ESVOTEEID ?
ik @®JDreamIl

]%'%@“7?:&)0) @Scopus
ERE¥ S [ 3)Cinii Articles

Sy Wy JVRINETAL L
BFIv—FI

BEFSv—7 [

ItETA ILL
(CTRUNSZ IR XZYHT Ak

ZOAhT —AR=RZ - NIVTTRY




JERITXRICBRVLEA» ILL—EX-UVT A

I L L=XZgE[EHEEHD (Inter Library Loan)
TKXICAREDRVKIE0MESZ ., AN SIE-PEETIMDHEEY—-EAR

RS |EABSE | Bl
.u a " \\
My Library”n*s [ S MEENEE

Ny — F—
XHMES | e Pkt
22 HIAZE (mEeEEREHPICHD) D e

IHYIEE | KOmSHE | Bt Eis

UOIAM REZFECEVTEUVEE O A KiA

AE ERiA J4 753 =)

KG) ,uMy lerary”b\ls 1A£EFEE1OH:HQE_60

— A 3L
VITAD | s 2 M | SBEQ,

BEFIVIE0K !

HIASE ("mEErEHPCHD)
55




EKZFEEWEBY—EA ‘My Library’

«WEB_LICT
JTCEBDYANR—

ZF)

XEEEDOT—EX

\ ANY

/47wﬂ4/ﬂ/®7b9/hf
074> U TLIZE0,

]

SHIRRO

RS - SEH - T

[

k- EOMEE
(RZE(CRVLED)

S

UJIAB
L) EFTvIDUITRN
St | |

Bili—8 1f~5/ (258
FERR-B > HE-R

HuRRERETAFY, Fh, BEIA*ERTICcsTASY. @

a
1% E&m /091 /a7 H— A TILT / A% ; B
HETRAFYSIAR. - BEBPit
2 0 E® 2019/10/01 2019/08/02 L SHAFORES [ BAR £, F. - SEFME, 2011,
O E® 2019/10/01 2019/08/02 F SHAFORES [/ BER £, T. - SEFME, 2011,
O E®E 2019/09/06 2019/07/08 FE J BHUSOE, - FMH, 2012,
O @ HE®E 2019/10/01 2019/06/19 bad= 10} ERDFREELEF /
e 0 JEEE #. - KADOKAWA, 2018
L dNote ¥

(( JERIRKXFRIELE

Kitami Institute of Technology Library

sF (S MEEEHPSER

>747477Wi7_17w6@0%?£%




e AHDIOYSA

[ SRR TR ?

EYN

EOVOTIEET D ?

ik @®JDreamIl

P EIEDO8 | 2Scopus
ERE¥ S [ 3)Cinii Articles
BF>ovV—7

BF v JVFH B

BF ST

ItETA ILL
[CRUSZiR SEIARA

ZOMT —AR=R-NLTFTRY




TDMEDT—IN—A[FAIRE]

(CFEENEE JLI7 A

INEx>T>Y  MEFAEE BhEiR oG 5 R

re#EE ICREFmI (55 5hR-58 6 hi-55 7 hiv)
IRER(EFE8RE] (PR -#%c- %7+ 56 4 A - 26 5 i)
MRE(CFREERFE 56 2 i

{EEYIIRZFRDOIA MARRETEET .

HEER ISP A

J&EB. R3CEB. sRED. YR /LFED. HIZAED. ZEVDED.

=S

B3\

Ir
]

SD7EBFICDIZBILER RSV > ILNM5#T15,00018H (C

5\(

KT —AHICEECTIERATEFT,

58




TDMDT—IN—-A

BEEIURS M) KIT-R[E2EH—3B) AFOHESK-RI5-0im

LRI EAERE

©
( Kitami Institute of Technology Li

FIFEA BEY—EX - F4EE

HEStEOY—EXRRP. LS

KIT=Rassressmmin \|

(TAM gttt of Techn ology Repository

WP A% VEB AM(7 207) THIf

. — -

ZIN [

Facebook®Fx w7 n

e N

bcll'nM[lnsﬁwu of reclm

KET R LR TEKRFRMHEE IR

KITAMI Institute of Technology Repository

[CHAKHE>T]

2 T 7 J L R BEREEST S « A :¥:9®g§tmm-§9>m—ﬁﬁ)m\%Emﬁ-ﬂgitm33&amtprm%g%mmﬁéﬂiin
TOTRATEBFHIERDE

FrRENCHE - FRERE. SEERCRESN TV SRAER. SIRFOEEATHAL T ZE L,

00810614

B4EE | English

bw Fri—32

KIT-RIEDWT

HBEAURS D EA—T TR
UIUAR

BEVEHE

e S

&

|- EEEtEE ®atmE OF—J—F#3

@ 5THARA : 2017-09-26 - 2018-09-26

1 2FyvHIRAWY— 2
SETERER T
[k =t
HRASEES

E e e
[BEIve
25 . EESH
HESH

F—4
FHERTEERErER

BEHEENZPIFTA

WEY —FRCHH DR L AFHANBOBIE

)
b0y




HEE-FIRY—-EX8Y

0157-26-9194
tosyo0O4[at]desk.kitami-it.ac.jp

EARCETHEBTERIC
=7 A AN

60




EENEETLE L]

$3¢

BT — M Fa<IEalN.

61






