JAEA-Research
@ 2008-013

—7 71— LR EBORIBHZEE)FRFHHFED
SFEMEMR_EICBE9 B8 (1)
—BEMOEBAEEA—IN—NY IVDBREREN=_771r—ILKkEBD
RIIZEHICEZX S EICBAT 1R —

A Study for Improvement of the Credibility of Evaluation Method for

the Long-term Dynamical Behavior of Near-field Rock Mass (II)

- A Study for the Influence of Inner Pressures Caused
by Buffer Material and Overpack -

AR ET AR B XBE* =Rl R—*
Masayuki HIRAMOTO, Yasushi KOBAYASHI, Shigeo AOYAGI* and Shunichi MIYANOMAE*

B AL B ST R FEER T
=77 4—ILRARTIL—T

Near-Field Research Group
Geological Isolation Research and Development Directorate

—
>
FT1
>
-
D
7 p
D
Q)
-
®,
-

March 2008

Japan Atomic Energy Agency | HARFHIFFTHFEEE




AR LR — M HARRET TR S R EINCRITT 2R mEE T,

ALK — FDOAT WO EERHEFRICET 2 BWAbEE, Fid UcBBuWAEbE TS0,

ek, RUAR— NOEITH ARSI AR — A <— (http!//www.jaea.go.jp/index.shtml)
LV REINTHET, ZOEPMEENRTIILERE R o # —* TIEEEIC L DB EHEAA 1T -
TBYET,

T319-1195  RIk IR ARETAL SRR 5 AR 2 & 4
HARJR 7 W FeBRE A WFTE IS e WF TR i R
Ea 029-282-6387, Fax 029-282-5920

*T319-1195  FIRILIREUESAGERS 7 AAR 2 M 4 A OKIE B SERR A AR

This report is issued irregularly by Japan Atomic Energy Agency

Inquiries about availability and/or copyright of this report should be addressed to
Intellectual Resources Section, Intellectual Resources Department,

Japan Atomic Energy Agency

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920

© Japan Atomic Energy Agency, 2008




JAEA-Research 2008-013

=7 7 =)V RO B 28 TR TR o EErEm EIZBE3 265 (1)
—FEE OIGEE & A — =3y 7 OIS BIREEN
=T 7 4 =)V NEEOREZEVEC G 2 5 B4 Dt —

HAIE IR FERAsErEns  HUBAL Y RIFFERRSERTR UL SR ZERR s~ = > b
TA AT AW Rz, HEORE, EEET R

(2008 4 1 H 16 A =)

ARRIECHE, =77 4 b WEBORM 3y PRI T (S LI B e L
<, R OMANE L A —/ =% 7 OIFEMARER =T 7 ¢ —/ KEORIEENE 2.5
BABIC OV RN LT, REHOWANSERIZ IEEHET, A S—/ Sy 7 OB RWARER 2 )
BrCEFMEL, =7 74—/ KO R FREBMO T MR 217~ 72,

ZORER, RIS OWABERA— S~ S 7 DEERIRERAE L LT=7 74— FERIC
(FFI 52 2T, =77 ¢ —/ KERORMEEREDSI L, SEHHOBEERA— <y 7
DI EMARIE 2 518 L COARBEROTHIT R R RIOR R 545 = & 7 LT,

FEL, B LT, EEHOBPESTS, SROTIMENYNS A acB T, AL
BT 5 (IR & DI R/ ET 2 STREREAVR SV, 200 K5 750y, RITHA7
BRI R LI BUTRAT 5 = L nb, A TR 7 OREEE X 03 L < FRIET = & psiab b
%,

KRR A 7 VTS5 (BEAE) © T319-1194  PRISILIRETER At A A 4-33
¥ BB
k PTHEGER T3St



JAEA-Research 2008-013

A Study for Improvement of the Credibility of Evaluation Method
for the Long-term Dynamical Behavior of Near-field Rock Mass (II)
—A Study for the Influence of Inner Pressures Caused by Buffer Material and Overpack—

Masayuki HIRAMOTO*, Yasushi KOBAYASHI,
Shigeo AOYAGI* and Shunichi MIYANOMAE*

Geological Isolation Research Unit
Geological Isolation Research and Development Directorate
Japan Atomic Energy Agency
Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 16, 2008)

The long-term stability of near-field rock mass influenced by swelling pressure of buffer
material and expansion pressure caused by the corrosion of overpack was studied in this
report to improve conventional credibility of evaluation methods for the long-term dynamical
behavior of near-field rock mass which do not take account of these pressures. Swelling
pressure of buffer material was modelled as temperature load and expansion pressure caused
by the corrosion of overpack was modelled as forced displacement.

Because swelling pressure of buffer material and expansion pressure caused by the
corrosion of overpack acted on near-field rock mass as inner pressure, it was estimated that
long-term stability of near-field rock mass could be improved compared with conventional
evaluation which gave safe-side results.

As an exception, when stiffness property of buffer material is large and initial stress of rock
mass is small, tensile fractures in near field rock mass might be generated. In such a case,
because buffer material may extrude into generated fractures, it is necessary to be evaluated

the performance of the engineered barrier in detail.
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3. 2. 3 n&%ZAI-HE (Cased)

(1) BEMLEE  EIREE 1.60Mg/m®, A BESER 30wt (BELTZHE 1.3Mg/m®) DIFE
(Case3-1)

A5 UBETRZSRT ORI (I ALNZE R~ OB % A %) %315 12, SRR )5y
T (EHESHETELT5) 2E 31610, frss HEEOM OB (EfGHE2TE LS+
%) ZR3TIRT, 2T, QU ABERENIZOWTE, AT TOSERE S, FEEM O
TEDSEAE LR (B 2-T 1281 % stepd) TOZNLE 0 & LTHRERA R LT,

LUF, Case2-1 &Ml L7c B2k~ 5,

O Aoy FLEEm DAL
B 3-15 L0, NTANY T OEEDD 100 FHEFEE F T, A—— Ny 7 OERIFIROE
[ZHARTHEBED 7 ) — T EROFENRKE <, AW FEEmD R A ICNZEINC ML LTV D 2
ENRGD, ZHUE, Case2-1 (B3-9) LIEEEDMEHAITH S, 72721, BfifElE, Case2-1
(B 3-9) C#glLTREV, ZiuE, na/hS< L2 &Ly, Case2-1 (B3-9) LV
WERHARIEE DS BEE 2 A 2 AE L TN D 2 & T, AW FUBEm 2SN 2SN 20 Lod U esh &
ZEZ bbb,
R <E3-15 LV, 100 FEFEE~4,750 FE £ TlE, FEOY V—TEROFEIZLLAT
F ==X 7 DIFEMBRORBENRKE L, NEOKBIZL Y, W55 ABERmANAD 5 H I
AL TWD Z e MD, ZhUT, Case2-1 (K3-9) E[REEDHEATHD, 72771, BAL
&3, Case2-1 (B3-9) LML TREV, Ziuk, nz/hSL LT EicLkb, Case2-1
(K 3-9) LV ERIFENHERIGAEZRE L TS 2 & T, fRAMEEN SEFEIC A L
(K 3-10 (a), R 3-16 (a) &), W FLEERIANAHN D FAICH LRI W L5 %
HILD, 72383, W FLBERDNIAIN DTN D85a, AWy FLEEE TS D R AR &
SN, B 3-16 3L K 3-17 L, FEHEISIIEBIRIGINIE R > T Z L 23
MTE D,
FIC<E3-15 £V, F——v 7 OF RN —EIT8 > 72 4,750 F%LIRRIL, B
FAEDNE L TWRNZ E0 D, ZHUL, SROISH DML FUHEHIZ e TE R 7k
He (0 ,& 0:DEIVNE) THY (K 3-17T W), EEO7 ) —FERORELZIFICL
Wiz EEZ BND, ZiuL, Case2-1 (K3-9) &[FEEDMHIITHD,

@ FBEAHFEOFER EREZ S B JARY
K 3-16 (@) LV, AILANYTOEEND 100 FEREREE TIL, 4— 13— v 7 OEREE
DEBIZWE_RTEBEO 7 ) —TEIBORENRKE L, 100 FRICE DB, FEAEK
(d=1.4m) PFAELTNWDZ Lg%, Ziud, Case2-1 (B3-10 (a)) & [FEROMAIT
bbb, 12121, fEHEENEY, Case2-1 (B 3-10 (a)) &ML TREV, ZiUL, nZ/h
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S L2 Elzky, Case2-1 (B 3-10 (@) LV EFEHEAMEDSBE RS EZTE L TV
Z &, WO LB CREASEIEA A LT W £ B2 b,

FU<E3-16 (a) £V, 100 F&LEIE, SO U —FBIBOREIC AR TAH—/ =3y
7 DIFBIZEORBENRE L, NEOFBZLY, Bl HAcBE LT b d, EAE
WEDSRD > TWRNWZ ERnDd, Zhud, Case2-1 (R3-10 (a)) &[FEEEOMEHAITH S,
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(2) fEEMLER  EIRERE 1.80Mg/m®, oA BHESEE 30wt (3L ZE 1.58Mg/m®) DS
(Case3-2)

B3 FUBEE AL ORI UK (L3 FLNZEI~DEN 2 A &5 5) 2B 3-18 12, FHRDIES 157
M (EREIS 2 IEE T 5) #B3-1912, AiEE BRSO EMK (EfghS /14 1 &
%) #B&3-2017d, 2T, WU FLBERIZNLICOWTIE, AT N TAVERE S, FRER Ol
TEDFEAE LT (B 2-7 12817 5 stepd) TOZEN A 0 & L THEREZ R LT,

LIF, Case2-2 3L Cased-1 &g L7521k 5,

O Aoy FLEEm DAL
318 LV, NI T DOEENS 100 FEREE TE, A— 3y 7 D RIIROE
IZHARTEBED 7 ) — T ERORBENRE S, LRI R 2 \ZNZEINEL L TWD 2
EWIIND, ZhuE, Case2-2 (B 3-12) LB LM THD, ZiUuL, nZx/has< Lz
LlTED, Case22 (R 3-12) X 0 HFKIFENBE R GEZBEL TCNDHZ & T, A5
BERASNZEANZENL LT W ah B2 Db, F7z, Cased1 (B 3-15) & [AEROMEM T
bb, 72120, ZfrEld, Cased-1 (B 3-15) ELH#gL TSV, ZiUZL, #EEMOY 7
N Case3-1 (B 3-15) L RKEWZ LT Cased-1 (®3-15) LvuaEos ) —7EHRO
LTI L, AT AEEEANZERNC AN LIZK Weh B X Bild,
FU<BR3-18 LV, 100 FEFEE~4,750 5 £ ClE, BEOY V) —TEHOFE T
==Xy 7 DIFENGROBENRE S, WEOEEIZLY, S LBERANA 5 M
BN TND Z ENghnDd, Ziud, Case2-2 (K 3-12) LEEEDMEHRITHD, 7272L, &
Y, Case2-2 (B3-12) Ll L TREV, ZiUE, ni/ha< LieZ &2k, Case2-2
(& 3-12) & 0 BRURAFHED B 2B ZHE L CD 2 & T, SRAMEISHPHIRAE L
(B 3-13 (a), ®3-19 (a) M), WVGFEEEMDIAN D HIZH LR EN0T W =d EE X
bivd, F7z, Cased-1 (B 3-15) C[EEROMMTHSD, 72721, MOV 733 Ei
HICHomb b, ZhrElY, Cased-1 (KB 3-15) LML TUIFHELWI L8005, =
AU, aFEER O > TP NS <, RAFEIBAN AR A L (B 3-16 (a), B3-19 (a)
£M) Cased-1 (B 3-15) DOJF5A3, WU FLEERDNAN 5 FIANCHR LR 0T W B Lo
bIFEEHA DY 2 THRDORKE KT —AD T NNEDOFBEN K E L, WS HLBERANAN 5 1A
I LR ENS0T VR O SORERHE LI EB 2 DD, 728, AWy fEEm DA
DD HNCENT D56, W fLEER TS O 5 [ HRIBEE N BRI LD 03, 319 BLW
3-20 kv, JFEHFMISINISERIEINIE/2 > TN T E DR TE b,

@ FEHFEROFAR L KE S BIOERY
3-19 (@) L0, NTAUTOEEND 100 FREEE T, 4——3y 7 O RIE
DB TEBEO 7 ) — T ERORENRKE L, 100 FRICEMSNHN, FEk
(d=0.8m) PFAELTND I ERmDd, Ziudk, Case2-2 (R3-13 (a)) & 57 HMAT
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bD, TiUuL nE/NIL LI EIZEY, Case2-2 (B 3-13 (a)) LV RFREUKAFENS I
BRGEERIELTWD Z & T, A FLBERNT I SRR AT E LT Weh E BB ILD,
F7z, Cased-1 (K3-16 (a)) L[EBEDOMHITH D, 72721, FEAFEKIEOKEX 31, Cased-1
(B 3-16 (a)) &L T/hEV, ZHUL, FEERM DY 7#:73 Cased-1 (E3-16 (a)) X
DRENWZET, Cased-1 (B 3-16 (a)) LV EMDY Y —TEROFEZZFITL, AL
Oy FLBERT R AR AR 3 A LI W E B 2 B s,
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3. 2. 4 m%ZEAT-HE (Cased)

(1) BEMLEE . EIREE 1.60Mg/m®, A EHESE 30wt (BELTZHE 1.3Mg/m®) DIFE
(Cased-1)

AU LR ORI (LN~ 1 3 5) B 3-21 1, OIS /153
TR (EESHETELT5) 2E 32210, s HEEOS OB (EfeH%E2TE L+
%) #BR 323177, I, WU HBERANIZOWTIE, ATNY TOSERE S, FEEM Ol
TEDSEAE LR (B 2-T 1281 % stepd) TOZNLE 0 & LTHRERA R LT,

LUF, Case2-1 &Ml L7c B2k~ 5,

O A5 FLEER DZAL
B3-21 kv, NTAUTOFEENS 100 FERREE TIE, A——3y 7 OJFEROZE
(ZHARTEBED 7 ) — T B ORENRKE , A FLEEm AN LTV D Z &3y
ND, Ziud, Case2-1 (B 3-9) LFEERDMEHPTH D, 7272 L, ZBr&ElY, Case2-1 (X 3-9)
LHEELTREV, 23U, mAZRELS L2 2I2LD, Case2-1 (K3-9) X vakisdEl i
PE A 5 FE LT D 2 & C, AW FLEEmSNZE NI ZNL LoT W esd E B 2 b,
FU<BE2-28 £V, 100 FHEFEE~4,750 Fi4E TlE, FEOY V—TEEOREIC AT
F—r3—=Ry 7 DIFENGROFBENRE S, WEOEBZLY, GO D F AL
LTCWDZ ENmind, Ziud, Case2-1 (B3-9) EEEROEHTH D, 72721, BT
Case2-1 (B 3-9) &zl CTRZ\, ZiUuE, mEzREL L2 L2k, Case2-1 (3-9)
L0 B T ES B R A AR L QWD I &, RRASEIRA Y AFIFRI R L (B3-10(a),
& 3-22 (a) M), WSAREmNAR D FRCH LR SR T WD EE 2 b, 7B,
WGy FLBE DN INAS B NN D35E, MWV fLEERT RO 5 [ RIE S RS S 5 03, [ 3-22
BEOE3-23 L0, EHMGINIBIRIGINZIE2 > TORNWT &R TE 5,
FU<SE3-21 £V, ==y 7 OB EIZIRER—EIT/e o7z 4,750 L LIEL, B2
FAEDE T TN LD, ZIUL, SOOI FLAERI I TR 70k
He (0 ,& 0:DFEIVNE) THY (K 3-23 W), EEOV ) —FERORELZIFICL
W EEZBND, ZHUL, Case2-1 (K3-9) LFEHEDOMHITH S,

@ FEAEROFERFA L REE BLW JAND
K322 (@) LV, NIANYTOEEND 100 FERREE TIL, 4—— v 7 OFEE
DEBIZW_RTEBRO 7 ) —TEBORENRKE L, 100 FRIESNBI, FEAEk
(d=0.7m) AFAELTNWDZ E03mn5, Ziud, Case2-1 (B3-10 (a)) & [FREROMAIT
bb, 12171, fEHEEE, Case2-1 (K3-10 (a)) LHEELTKREV, ZiUE, m %K
L EITEY, Case2-1 (B 3-10 (a)) L VWS THENBEE R 2 E L TV D
Z T, WU ALBEET R TR AR AE LT WD LB R HILD,



JAEA-Research 2008-013

FIU<E3-22 (@) LV, 100 FHELEE, EBEDO7 U —TEROFEI LT A—/ =Ry
7 DIGERGREO RN KX L, WEOEEIC LY, SN EI L TB 5T, BAE
BEANED > TVIRWNZ L3937 %, Z4UZ, Case2-1 (B3-10 (a)) & [FHROMN TH 2,

47504 %

10

N5 FLEEEZEAL (mm)
(]

|
|
|
|
|
|
~
|
|
|
|
|
|
y
|
|
|
|
|
|
~
|
|
|
|
|
|

-10
0001 001 01 1 10 100 1000 10000
AINYT7EE S DR EFRE (F)

3-21 WS FLEEm AR DRERZEILE



o 6 (MPa)

or(MPa)

16
14
12
10

JAEA-Research 2008-013

—o— {HAIKRE
—8— N5 FLIEHI
—— REMIEEE
—¢— 1004E#%
—%— 1,0004E 1
—e— 47504E 1%

—+— 10,0004 1%

4 5 6 7 8 9

—o— W HA KA.
—s— 5 FLRAIR
—— REMEER
—¢— 100FE %
—%— 1,000 %
—e— 47504 %
—+— 10,000

3 4 5 6 1 8 9
5 FLEEEANS D BEREE (m)

(b) FEAREISH
3-22 EBRDISHHHR



0.001

0.001

JAEA-Research 2008-013

gf

4,750 %

0.1 1 10 100 1000 10000

AINYTEEN S DRFBEFR (F)

(a) EFEIAMS 0.06m

o6 |

4,750 %

0.1 1 10 100 1000 10000

AINYTEEN S DRFBEFR (F)

(c) EFEAMS 0.92m

0

0001 001 0.1 1 10 100

15

0001 001 0.1 1 10 100

— — or

AINYTEEN S DREFBFRE (F)

(b) EEFEA S 0. 33m

— — or

,,,,,,,,,,,, e

AINYTEEN S DREBFRE (F)

(d) EEFmEA S 2. 05m

3-23 FRFEBEERDICHOEFREER

1000 10000

1000 10000



JAEA-Research 2008-013

(2) WEEMLEE  FIEFEE 1.80Mg/m*, A BEEEE 30wty (AL LZEE 1.58Mg/m*) DiFE
(Cased-2)

WS FLBETTZS T ORI (U FLINZE R~ IS A 2 5) A 3-28 12, AR OIS A4
il (eSS &2 EET25) 2R 3-25 12, FE B ER OO (ERis 12 1EE T
%) #E3-26 R, TIT, MUMHLEERERIC VT, AU TAVER S, SEHOR
PFEASSEE LI (B 2-T 12354 % stepd) COZA 0 & LCRERAR LT,

LUF, Case2-2 & Hlg 7= 8251~ 5,

3-24~X3-26 LV, Case2-2 (®3-12~K 3-14) LENTEFICKERERNR LN
EDMD, ZAUL, WL b AN TOERER, A — =Ny 7 OFEIREDFZENKE <
720 bR 5 100 FEALFRE E TOMIZ, FEO 7 V—TENE TR D EEZ HND, m I3
BHOFMERTNTA—=FThHLHI D, ROV V=T ERIC L DMENE LN ID
D —ATIE, m OKRNIFTHRERIEEL B LIS RNEER D,
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3. 2. 5 AEBOVHICHEZEZT-5E (Caseb)

(1) BEMEEE . EIREE 1.60Mg/m®, A HESE 30wt (BELTZHE 1.3Mg/m®) DIFE
(Caseb-1)

ML ORI (LN~ 1 3 5) 32712, OIS 153
TR (S HETELT5) 2F 32810, frss HEEOS OB (EfGHE2TE LT
%) #BR3-2917T, 2T, AU HBERANIZOWTIE, AT TOERE S, FEEM O
TEDSEAE LR (B 2-T 1281 % stepd) TOZNLE 0 & LTHRERA R LT,

LUF, Case2-1 &Ml L7c B2k~ 5,

O Aoy FLEEm DAL
®3-27 L0, NTANY T OEBEDD 100 FAEFEE F Tl A5 FLEEmAENL L TR D
W3NG, ZiUuE, Case2-1 (B3-9) LHEADHAITHD, Ziuk, SBOVIHISHE 0.5
FZ LT bbb, EREOMELZFRICE LTNDZ LT, MLFEL (=i
BRI 3 26512720, A HEEmMDEAL LIZ Wb EB 2 bild,
AU <B3-27 £V, 100 FFHEFEEE~4,750 1% £ T, Eﬁ%& V=T ER OB ~T
F—r3=3w 7 DIFEMARDORENRKE L, WEOHBIZLY, Wy FBEmAAN 5 IS
AL TND Z ENgnD, ZiuL, Case2-1 (B3-9) kﬁ%@{tﬁrﬁf‘&;éo el EE
OYFHENNEIL DG 00 5T, B, Case2-1 (B3-9) LI L CIFFELWC
ENDD, UL, aEEOYIIS 1% 0.5 fFICLIZICb b b, AOMEAR U
ELTWAZ ET, MylBREEL (=8 ERTRE PSS 25 2 {51270, A5 FLEER DS
AL LN W BE O DEBEOPIIIS 1D NS WA — 2D 5 ISNIE ORI T,
WGy FLEETFI DSR2 F TSR LR STV O ZOOREPFER LT-Tod B2 b
Do TeB, WVTFLBERDNAA DTN T DA, @/\?Lﬂq‘ﬁjﬂﬁ@%Iaﬁﬁﬁiﬁﬁi‘ﬁ%\én
05, B 3-28 3L B/ 3-29 LV, FHAISIIETIIRIGINCIT e > TN & A3
x5,
FIC<E3-27 £V, A== 32 7 OFEIETN—EIZ72 o712 4,750 4 LIRS, BEE
FAEE T TN LD, ZiUL, SOOI FLARRIR I TR 70k
He (0 ,& 0 DEIVNE) THY (K 3-29 W), ROV ) —FERORELZIFICL
W EEZBND, ZHUL, Case2-1 (K3-9) LFEHEDOMHITH S,

@ FEHFROFAER ERE S BIOIRRY
B 3-28 (a) LV, ANLAYTOEEND 100 FFRICEMESEIT, BN EL T
WIRWNZ LD, iU, Case2-1 (B 3-10 (a)) &EARDMEAITHD, Ziudk, i
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