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(Mitigation of Geo-hazards) ~ IRE 2 H(Environmental Issues) ~ &5 & (Energy Resources)
B ¥R K ELE FH (New Technologies and Fundamental Aspects)PU-k: 3 RE171E F- 25 E 1T
s A TE AR 0 B UL ERYER SR EET3290R - SRR R(RE & EREEREm S
R DU AN 3R - Bl RAIH ARG AL T ZM R R SR - &
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35 (The Horonobe Underground Research Center and road tunnel disposal site of heavy
metal-rich muck) ; (2)1L/E2E /K 1258 i (A pure pumped-storage hydro-electric power plant
— the under-construction Kyogoku Power Plant) & (3) b & 8 = 2 2\ B b i B 7 T 12
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Dynamic Tests) ~ A Bl gtk 9558 > b5 B A5 (Methodologies and Cases for Researching
and Evaluation the Deterioration in Rock and Earthen Relics) - 7= 1 T 12 J& f@ (Rock
Engineering Risk) ~ [ T %274 Bl E [k (Tunneling Safety and Risk Assessment) Ei i~
FZRE B Wz (Underground Nuclear Power Plant) - &K A 2017 " ISRM#E & 7 A A 888 JT 2,
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Date Time

08:30-17:00 | Registration

12 (Sun) 09:00-17:00 | Workshop
09:00-19:00 ISREM Board Meeting (Pear AB, Level 20)
(B:30-19:00 | Registration
09:00-17:00 | Workshops and Short Cowrse

13 Mon) 09:00-12:30 | 1SRM Commission Meetings
11:00-12:30 | ISRM Asian Council Meeting {Yayoi, Level 4)
14:00-19:00 |  15RM Coundil Meeting (Royton Hall D, Leva 3)
18:30-20:30 | Welome Reception (Café Trianon)

OB:30-10:10

10:10-10:30

Room A
Royton Hall CD

Room B
Empres Hall

Room E

Room F

Room C

Registration

LENREESE  Keynote Lecture A (Room A)

Opening Ceremony & ISRM Rocha Medal Award Ceremony and Lecture (Room A}

11:50-13:00 Luinch il
14 (Tue) nch {inge)

. . Rodk Properties: Tunnels and Earthguakes andRodk | . o Organized session )
13:00-15:00 |\ poeatory Tests| | Underground Spaces | Dynamics | T ) UNPP{URL Haster sesgon
15:00-16:00 | Covilbe Break, Core time of Poster Sesdon (Room O 15:00-16:00 Core time

Rodk Propertie Carbon Dioxide ofPoste Sesslon with
roperties: n Diosd Coffes and T
16:00-18:00 Aow, Trangport, Capture Slope Stability | Mining Enginearing |1 Ol'gal;::rm e and fea
Geochemigry and Storage
18:00-19:00 |  Exhibition Kidoff Party
18:10- Students’ Night

. ) Rod: Properties: Tunnels and Earthguakes and Rod: . Petroleum Engineering
08:30-10:00 | | s boratory Tests |l | Underground Spaces I Dynamics |1 Slope Stabiityll I Poster session
10:00-10:15 | Covfibe Break
(UAESFREN  ISRM Frakdin lecture and Keynote Lecture B (Room A)

12:1513:30 | Lunch (lownge) Poster session
15 (Wed) )
Rodk Properties: ) —

. . . Feld Meazurements - . Radicactive Wastes, | Organized session
13:30-15:30 Nunh-:iesmﬂ.we and Tests | Mining Engineering 1 Coupled P 51 | Rock Engineering Risk
15:30-16:00 Coffee Break
16:00-17:30 Rodk Properties: Tunnek and Earthquakes and Rodk | Radioactive Wastes, |Petrolewm Engineering

e Laboratory Tests [l | Underground Spaces 1 Dynamics Il Coupled Processes Il ]
18:30-21:00 | Banguet (lounge) “"Walcome cocktall will be served from 18:00.

. ) Rodk Properties: Tunnels and Earthguakes and Rod . L Site Charaderzation
BN Modeling Und erground Spaces IV Dynamics [V Reservair Engincering and Design |
10:00-10:15 | Covfibe Break

10:15-12:15

Keynote Lecture C Room A)

12:15-13:30 L unch flownge)
16 13:30-15:00 Rodk Properties: Tunnels and Field Measurements | Risk Management and Site Characterization
(Thu} ’ ’ Numerical Simulations | Underground Spaces V and Tests 11 Disaster Mitigation and Design Il
15:00-15:30 Coflee Break
Emvironmental Agpects
15:30-17-00 Rodk Properties: Tunnels and Rock Mechanics of Mining and
’ ’ Specific Themes Undenground Spaces VI at Great Depth Construction
Engineering
17:10- Closing Ceremony (Room A)
17 {Fi)  07:00- Technical Tour
18 {Fri} -18:45 Technical Tour
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Mitigation of | (1) Earthquakes and Rock Dynamics
Geo-hazards HER S A8 )2
KM S E R ER (2) Risk and Hazard Management
JoE i B S8 A PR
(3) Disaster Mitigation
SEAEHITR
(4) Slope Stability
BYIRRTE
Environmental (5) Global Warming
Issues IR L
IR (6) Carbon Dioxide Capture and Storage

A bR BT
Radioactive Waste Disposal

T MR B
THMC Coupling
BI1-KI- 2R E

()

(8)

Energy Resources (9) Mining Engineering
Rt PR A2
(10) Petroleum Engineering
AURTRZ
(11) Geothermal Power Generation
B S
(12) Reservoir Engineering
KT A2
New  Technologies | (13) Rock Properties and Site Characterization
and  Fundamental oo E B R
Aspects (14) Geophysical  Prospecting and  Testing
W R H e Methods

HERY R BB T A
(15) Tunnels and Underground Spaces
Pk i Bt S 22 R
(16) Maintenance and Life Cycle Costs
s it 4R B A R B A
(17) Field Measurements and Back Analysis
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K& EsE | Drying-induced Deformation Characteristics of | Masahiko Osada
Franklin | Rocks (HA)
Lecture AR D [ BV IR R
K& | Effects of Carbon Dioxide Sequestration on Coal’s | M.S.A Perera
Rocha Hydro-Mechanical Behaviour (CEAAFEE)
Medal " R/bhxHE BRI S KT 18T BEY
Lecture A
BEUEUESS | Tunnelling and Underground Construction in China | X. Feng, S.
- Challenges and Progress (CHEPNED
B R R Bt T T AR e ay Pk Bk Bl o f2
BEUBUESE | Contributions of Rock Physics to Carbon Dioxide |  T. Matsuoka
Capture and Sequestration (HA)
o OB S bR B E R E R
EUBESE | Key Coupled Processes Related to Gas-Fracturing | D. Elsworth
in Unconventional Reservoirs (ZEE)
RS [ BUa A A R S R
BEUHESE | Geohazards Risk Management in India Surya Parkash
B AR S8 25 Joi o " B (ENFE)

HGEERE | Environmental  impact  of  Nuclear  Waste | R. Christiansson
Management Concerns from intermediate storage to (Fi )
final disposal
e BRI 7 Bl i &5 pa B 2 B PR R R PR e Ho
IR ETEE

HEERE | Performance Assessment of Rock Cutting Tool S. Jeon
oo HTY) T HREE R (%K)
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A Reinforcement Design Methodology for Highly
Stressed Rock Masses

(B eI a i Z INSEat 57%)

E. Villaescusaa

(AR aE)



file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-1.pdf
file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-1.pdf
file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-2.pdf
file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-2.pdf
file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-3.pdf
file:///J:/00_æ��ç¨¿è³�æ��/2014_8th%20asia%20ISRM/ARMS8-Proceedings/proceedings/PaperPDF/Keynote/arms8_KL-3.pdf

=4 BB 0 TR & im ORISR

o %
PR —

1. Rock Properties (& =45 M4): 51
Laboratory Tests (&2 5 56) 19
Flow, Transport, Geochemistry (7K ~ {Eii Bl A (L E2) 8
Non-destructive Methods (JERR 52 A1) 7
Modeling (54#5¢) 6
Numerical Simulations (#{E 15 {F) 6
Specific Themes (35 :%5H) 5

2. Tunnels and Underground Spaces (fixi& it 22 H) 35

3. Earthquakes and Rock Dynamics (3 2= Bl = g ) E2) 24

4. Slope Stability (&5 E) 11

5. Mining Engineering (£ T.12) 19

6. Carbon Dioxide Capture and Storage (— & {bhRiFEBLE{F) 7

7. Petroleum Engineering (f7;f T-F%) 12

8. Field Measurements and Tests (ER & HIELHIE) 13

9. Radioactive Wastes, Coupled Processes (&1L EEEY) ~ Fi& 14
1)

10. Reservoir Engineering (/K& TF%) 4

11. Site Characterization and Design (it F5 4Bz E1) 11

12. Risk Management and Disaster Mitigation (JE\ g s HH e 8 2 6
14

13. Rock Mechanics at Great Depth (5 &4 &) 4

14. Environmental Aspects of Mining and Construction 5
Engineering (PRuEELE T A2 2 BRI HH)

15. Organized session (7340 Em 16
UNPP/URL (it Mz RE S B/ T~ E B =) 6
DDA/MM (G4 7347/ 2% EH8UEIE) 6
Rock Engineering Risk (75 T2 %) 4

16. BEWER 102



http://zh.wikipedia.org/w/index.php?title=%E9%9D%9E%E8%BF%9E%E7%BB%AD%E5%8F%98%E5%BD%A2%E5%88%86%E6%9E%90&action=edit&redlink=1

5 HF G I ATl

H H B ] TR
10/12(H) 07:00 B ARSH TR B & i EE RIS - &

21€10: 105fL# - 16:00#K 2 H ASH Tkt

10/12(H) 19:00 R H AL AFERE
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Modified Barton criterion

Jos
o m[“ +Jgc 10810 7.

Time dependency Va,: effective normal stress
dp=aln(t)+b (without support)

dp=eln(t)+f (after supported)

& ,: basic friction angle of rockmass

Jgc: roughness of joint

Jee=cIn(t)+d (without support) | Jes: comperssive strength of joint

@
;
&

{’
jo L

neEERN

4 BEEISAE R G ERXia-Ting Fengifi4-bl T B AR/ S a2k

IPREELAERR | Ry T TIBES

~ —
s ' 4. Consideration
Shear strength | Ryoke gneiss Mortar
(the results of this study) (the results of previous studies)
Dynamic and i
Dynamic Mechanical Properties of Rock Joints Statia % Ty s T lTa >
under Cyclic Loading Dynamic static | Dynamic static
Number of T
using Ryoke gneiss Cvoloshenr || <@ > Ty Ty = 14
loading 5 p 10, & " 10:
frequency About the same ? About the same ?
he Chugoku Electrle Power Co., Ine. 0.5Hz , 1.0Hz and 2.0Hz 0.1Hz ,and 1.0Hz
b | Sgeneral - T, > T
Iwakoke,Y . . & o
Professor Emeritus of Saitama University, LEOW dld_thls !@M

NSV (Dhardness and joint roughness coeffi
Engineering Consultants Co.Lid - Cunstaceicosidit ‘{) - 8! oe!
i - Dhysteresis

&5 HAEIEE Tsubotaad " ENEH 2 fEEREE 1F FH  BRE B2
(Dynamic Mechanical Properties of Rock Joints under Cyclic Loading using Ryoke Gneiss)




h - GRS ER

AR EFE TR EGHE25R  FEUHEETS X > ) 15 & (Oral Presentation)
ELBESRIff 5T (Poster Presentation) » - F REAIFTLFAFTHILS{ETEK - $H¥F S ELHVERRE AN
BRATIFCRCR - AR S HERUHEEA RS
5.1 ISRMZEZE Y sagiie 12 EE777A(ISRM suggested Methods on Rock Dynamic

Tests)

T FEIR R Kaiwen XiaZd% (B RTMEZN Mm% RE) T EIIE & A 22 g s
AB AR BRI SR E AR M 4 o FEIRRET — AR S A B B R S e
e ANEE ZHINTIBER - AL ~ B BRIt BB A S T A E ZRITER
R o RRIHERE (et B e a B IS skt - sUeRUE ~ e RS ERHEI S —
TR - S ng I REERZ INEE - FERBRAIAVE ROt » SIEERR Z nE R
e BOMEBRHEIRHST - BRHEIE T DAL S B R 2 N
A R (RS L) A B AR B TR A (R 1S Hh2.5:) -
5.2 Franklin Lecturef&® — E2 B fEE (B E ABR M (Masahiko Osada, 2014)

SHEREINIE A B 11 - SRR JI7E IR F LR /K BB BE 2 A B8 7 T8 TP BT
SR BAMERIEM » Ean D828 IR N2 T inEE ER A > HEER 2N
PRIEE - SO BRI o i EOCE T LIRS o AW 7R B AR AR E S T AU 3 Bk
A o ANEI6RT - T ot ERE T a C R IR AT 5 [ BB R Mok R R R TRV B IR
P8 ENERATRAERE RS T Opalinus®if: - Shirahamalrhss - Tagedt s BLEEE
BENE > S5 TETerrig Gt T B =TI K oy 28 S B A e S 1 - 8 DUSgss B
b = 9 B B e st B By — 2 -

-'; (b)
*

Y ——

s \:?9\ —l S

[E6 LlOpalinus #1508 Ml © (a) FESEGTHVMELEARERS (b) BURERZEREIE B2 K A
AyZU%EEEFE Ja) (Masahiko Osada, 2014)
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53 Rochafg® — — S {LIFHEBARENRSEE K- TRTRIVEE (Perera et al,
2014)
AR T A LR EFEZER > 200E7 - /K ST- IR a8 L% s AR S R RE
' FREEARECO2HE A 1 B AR RARY 2 2 M - AWHZERY H BV E R PRE TR SR CO2)F: A i#
FE P AR T AU A SR MR RE AV 2 8 « DTSRV RCOTH SR ER BRI R (A T » HOB AR
BB E RS SIS0 - s E A EUE )T AR KR B E IR SRR - Nt
» AW B ES AU E SR A R0 B A PR = il =] B B = (R (R T CO2 Btk g i &l -

Coal bed CH,
producl‘fm
Pipeline transporting
Injection of CO, CO; from industrial
into geologic sources o injection site

Offshore natural gas production
with CO, separation and
sequestration

Unminable I
coal seam T

Natural gas
Oil production reservoir

. i Saline aquifer
Deep saline Depleted oil

aquifer reservoir

[E]7 CO2&F ~EE (Pereraetal., 2014)
5.4 RREEM T TIEEPRHREEEER (Feng, 2014)

B U 48 T TP R T R B 4K BEh R R e B R - A
BRCaNER] © i AR th o IRAVINE RS T e ie 8 - BENv e aIRR - SEREIH,
TR - HAfE i T BE A7 S s P R i B = [ O Rt /K R Y T
—SEAH HAE AR TR 775 - TP R ESR 5 — SRk BR ikl 2 bt 1 T ] R SR A
B E AN EBFT o

F_arge water Large water
inrush region

inrush region

Large deformanan g K&t or fractured

‘Water inrush

Collapse induced by

b N7
A S Stress and structure
large deformation

confrolled collapsé?  raoturing A

(8 rr B A 5 B 4R /K BRIk it 1 [ R IR PR EER . (Feng, 2014)
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55 REERIEE RIBHEN P HARFEERAREE (Christiansson, 2014)

ER TR RERIE R TR E TR EEN A G E#TH M BRIE B S0
STRIME TIESERE - VRS ESHHEEER B S BRI 2R FlaairansJis )
EHEERG - MAESE( R ES REEANTE - BAREENRET ZHZEERN
—Wor o —REETRBE S L2 TR RS B RZ M EELFREATR « MAKRSH A -
THERIAEYIEE AR BRI E 10FTR - 201142 B ¥ Z & & (European Commission) % & &
IR T R TAEERE © (DEVHERZ AR YR 28 B
TUEHN BRI ERSIES - QRS B EIRILEENBR R ZHNE/KEZ 2=
BRRIET RS ST (R T AR 2 BRI E AR - Q)R A PR
AR = VORI M RS B BT R A E B2 » FEIF R BB R Z 2 HRE
SERFRV R - SSak B BRI ERRTE > HERBUG U EB R IIMEITHE - KEEEE
IS = PR R G M B SR A AR B IR B -

The eco system

Legend
E Ecosystem
+**~... Hypothetical flow path
O Discharge point
| => Water flow
| = Surface runoff

10 FREISHIMESIHEEL - ffE T RS ~ RLELE - 18 AVREEUK R [RERIUR
PR S NALERE 4R AR (Berglund et al, 2008)
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%6 FIgHE i BT A TR 2aHENZER (SKB, 2009).

Engineering factors

Safety assessment factors

[nitial temperature: Up — lower in situ
temperature favourable for canister spacing.

Initial temperature: Considered in design, no direct
effect.

Water inflow, grouting efforts: Up — lower
leroundwater pressure favourable. Down — if
hydraulic conductivity decreases with depth.

Salinity and up-coning; Up — possibly lower inflow to
facility.
(Groundwater pressure: Up — marginal importance.

Rock stability, rock stress: Above a tentative
triggering depth were stress conditions may be
unfavourable for tunnelling.

Rock stress: Above a tentative triggering depth were
stress conditions may be unfavourable for long term
effects around the deposition holes.

[Available space, layout adaptation — 3D
structural model: Undecided, site specific.

3D structural model — layout adaptation, degree of
utilization

Site specific — fracturing, thermal properties, hydraulic
properties, stability.

Degree of utilization — fracturing, thermal
properties, inflow, stability: Site specific.

Length and transport resistance of travel paths
Down, longer paths generally favourable.

[Environment (short term): Up, less excavated
rock volume, less inflow (drawdown).

Fracture frequency and Transmissivity: Undecided,
site specific.

Time and cost: Up, shorter access shafts and
ramp.

Inadvertent human intrusion: Down, lower risk of
intrusion, difficult to quantify.

Design of underground openings: Not affected.

Freezing: Down — reduces risk associated to permafrost
Surface erosion: No importance.

56 SOAMRTRERBUTEERS ORI ZHABEE (HM. Anand H.Y. Liu, 2014)
AWFeSE & T REGITR AN EER T M BERUT R AN TR T > DIEEEE A
RO SRS - SRARVEERTIANE LR > BHFEEoE T =M ReF > BAE T e Rl LIz
B B 5 R TEDGR AR ~ [5)20 UR R B R RE R RS (Y A IR Y - B o BB 2 T HE R
IR ~ S OBEOBTE KR VER > AEI12FR - [FIRF 25 HH B SURBT ¢ LA EE SR aa 5 5t

G RAVIEREME o

T
25m Borshale: R=50rmen

- 50 m

—

a) Geometrical model

[ SERAACAI AT | |
Waway, ol i R o S
ANy
Taw
TN,

.'L‘%

e
Y

Vavi

b) Finite-discrete element mesh around borehole

@11 (a) BUEMEA R T BgREE 5 (b) P EFLEEIA IR TR EE O TR
(H.M. An and H.Y. Liu, 2014)
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T i~ N =
Sk =
o ;
W I
0.55 ms 0.7 ms 1.00 ms

‘ \ \ "*J\(fﬂ e ; , | \ .50 s

12 ERENEfEEE: (H.M. Anand H.Y. Liu, 2014)

5.7 BAEHEENRERNEZ 12T (Tsubotaetal., 2014)

FEHE AN - S ReE B2 1T RFER AT EEA > ReesH e nE
B AR RE NV AR TA2AE IEH TR EN: - ARt 7iE m B b i ia e m s )
SIS BIRERIYE - U HAE BT BN B BT B IR O B iR R s - B
A T BT E a e mERE B BTak i - W LIKEMM AL BL R a8 2 B E
HIEAG TSR B TN B By - T aE AYE e A B A S B B B bR N BT T o BRs
REINERES WG R 2 5% - EILSH R » (B fsH, TEnE MR AR - EfE S - B
- BERRESE » BN I E R E R

Specimen Mortar Ryoke gneiss

ol oen " [orih_aog Poak

Lo |(Frequener=i Prequeany=(LE Hr eak value

s Formal wiresw=4.0 WP ‘ Peak valoe 2w | Morml 0P LY

= ——T = ‘ L e T

representative !m Jeo . o
hysteresis o i TEF VY
loop o il = ===

-L00 - 2w

-

=500 =1 0

500 -40) 500 200 -L00 000 LOb 200 X000 4Add GO0 =S80 -l -1 200 ~l0F R LM Ik AN 40 5
sbr dimplicsict  famd S oplnommnt ()

& 13 ZKJebHEEiRoyke F s £ & B 598 VBT ST b 4R
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5.8 AaEEBEE a8 (Abdullah et al., 2014)

TR A o iR e Mg - FEEZEBRRENE 28 BN aathtiiE
MR SRR B 28RS — R E S A TR EERE - AR AR OT 212
(Universal Discrete Element Code, UDEC)#E{ TEU{E B AT » Wi a8 Sl 5T (Analysis of
Variance, ANOVA)#REE B ia et 2 ¥R 28 - UIseasRfaH - 8By f&
(orientation) £ iy BEE SR B S8 HAURIK ~ HzF4(slope angle) ~ A7 ASTEAVETEREL(y) ~
ETEHRERERC) ~ SRAST IR K B S BE B R 5R E (JCS) » FHBHSEENRTTR -

R GBI E N R S BEBURE T

Parameter Level Description Reference
| Block shape, BS 1 [l Cube
5 Columnar
Tabular
3 L1
2 Volumetric Joint 1 Very low (Iv<1)
Count, Jv s Low (Jv: 1-3) (Palmstrom 1996)
3 Moderate (Jv : 3 - 10)
3 Discontinuity 1 Daylighting 40°

orientation, DO Daylighting 20°

Non daylighting 40°

Non daylighting 20°
Dip into 40°

Dip into 207

= R A T ]

4  Weathering grade, Fresh (UCS/ICS = 1.2)
WG Moderately weathered (Bandis, Lumsden et
(UCS/CS: 1.2-2.0) al. 1983)
Weathered (UCS/JICS = 2.0)
Smooth planar (JRC=5)

Smooth undulating (JRC=10) (Barton lﬂg_;iﬁChnubey
)

[N

5  Joint Roughness
Coefficient, JRC

L S ]

Rough undulating (JRC=20)

Overall slope

angle, SA 40

60°
80°

7 Water in slope Dry slope

Wet slope

[ T -
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