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Thermomechanical characteristics of igneous rocks for the

design of radioactive waste repositories
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ABSTRACT

9 nuclear power plants are presently in operation in Korea.
They produce radicactive waste of which the most long-lived radioactive elements need to be
safely stored for hundreds of thousands of vears, isolated from humanity and the environment.

The safe disposal of high level radioactive waste in mined cavities requires knowledge of the
mechanical, thermal, and fluid folw characteristics of rock as perturbed by a thermal pulse.

The literature review was performed to assemble data on the following properties : modulus,
tensile strength, compressive strength, thermal expansion, specific heat, thermal conductivity,

thermal diffusivity and permeability.
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Table 2 Thermal diffusivity of granites
Rock P, MPa T, C @ m/S
Durham(1987) Hanley(1978) Jeffry(1979)
Westerly granite 0.1 100 1.00—1.05 1.17
” 0.1 200 0.82—-0.85 0.96
” 0.1 300 0.67—-0.73 0.83
” 0.1 400 0.57—0.61 0.74
Stripa granite 10 11-70 1.65—2.10 1.84
Table. 3 The constants for rock samples
Sample No. oy, mm*/s c, mm? K/s
Westerly granite N1 0.24 350
Westerly granite N.2 0.32 300
Stripa granite N.1 —0.07 660
Srtipa granire N.2 0.13 510

BiEE S Fig. 170149 2ol A% TH¥H
ordo] AE ° ol FEF Quartzites?] Hl
A Bo @iy EAHo=2 HE 4qdFE & A
t}.

AESFSFI 1/Tol dd aadEamwel |EH
BA Wt Durham F& Westerly,
Stripa fEEE T 7% k& e thFe]
7Fek3 Constitutive law®2 F A& o}

a(mm?/s) =0.47+78T'-1.31Q+1,540QT "

Fig. 183} Table 304 X+ ule} Zo] Wes-
terly 7EfiEe the Mo Hsted ¢ o
gg A Tey 57 £ ¢gEe o
e tle AR 2571 60THA ax= 012
m?/s(10% )0l %7} 400°C7F E® 0.17mm?/
s(25%) 7} W zstt.

HES J1elx] ¥ FEskA tEE West-

erly TEREN e a9 Crackingo] kY
o Nz tE pwigke s 8 75Ce 2ol
$e 2w A E AMEe] Acoustic
emission A& F3to W HTH®

Srtipa fEMES "¢ 2 Bl S4E A

04, L 2 | 1 L
o 100 200
CONFINING PRESSURE , MPa

Fig. 18 Thermal diffusivity results for two samples
of Westerly granite (After Durham, 1987)



Page¢} Heard”= Climax fEHES tido
2 g 500C7A e BREEZE
kE kT HAHIFoH ke 2mvt o)
FoVehe Ao FFH AU

Summers2]*= WesterlyfE g el 729 400
TRl Aol oAuid B

A8l EAZELA At FLE B dA
2 jeEaol el MRS EAlstY HelE
FEKEL FAAPE BYh

Idaho springs TERIZE T FrBEE] A 41°C ol A
73 C7A g} 32Ce &% Z7l2 s IiE
2 = AP EkZE Aol 10w At
AqME &5 25T

Adow

HHAI AN T AA i

&5 Atk Stripa 1EEE
Zobol @AM 4uje] ZHa

Al 2z} ¢rEstA TEEE] Cre
epo] WAL Aol HMEW FHkAEL

AAg wek ewss fFo wWeld

°
)

L
2

o}

Brace®] *¥, Kranz$]*, Trimmer£] ®= o g
TERE] slolA gtelo) 5oA] 25MPaz Z7}
g o] EAEL 2~68] A4S wry o

Potter’®¥= 3~35MPa2] F&EZHAA A

=0
€ jEiEiE 2 Quartz monzonite?] EkZHEo)
100~150C 7k7belel Hxg7hA asiort
216 C7HA Frbetde ol oleld zha/%E7tel
Ao ot gl whel =)

W eg B stith

s e

Westerly fEfEEo] o3t
100~400C 7 ®1 o] Mm@ ##) cracking wl &

Summers ] 2=

of &kzol ZFUlE-& WwHEUCH

Westerly TERVE ] #E#E @] 50%7=] ¢

HF7ke Bk el ofF PaAsHI o &
deeol = A FrrEel #F S AP P

E2 olelgt iEokFEe WHIE & A
of uviAlFgel HAMe HS oA st
7PRE W FhElE i R(Dilatancy) 3t
HH Ak

Braces| ¥ = jrigule] Resistivity (Form-
ation factor, F)oll th3l jgas sty 449
Resistivity & SSEHZE ¢o] T A]9)+= Archie’s
AP (Foogp™) & AMg-ste] TEEs 724
Eotol H$ nTio]l Aty EAE ke A
BoOkmEoNA Fle™ el W dhs 9l wl
At}

Bauers} Johnson®& 2% 9o EEAH o2
sl Kocg'ol #AIE A Qe v} lch

Fig. 19 Westerly g AoiA &=
2zo whE g9k kol WHILGALE HAETH

Crackel Z[izkEE 2xo uel F71sn of
ol Z7pghe] uwop gukdt A FHE T

redel olgt &7 @ Adz ¥E kA
o] ofzte] FAvE 19TCeA dEHE d o
FEFEL 2xof upeE FYel Openinge 2 Q1%
kol F7bol wlmst® =A] ek

o] Y& fERi%ol 7.6MPadl A 300C 7=
b HlE W k7b 3wely Frtetn %t
oAM= 1604 24u7tA] F7hste ofdl] wk
&to] 552 MPaclx& &4 25% A=l 7t
gkol l&& WERT UTh

Potter®= 11MPa9] &ste] 26~198TC7}
A 7kgg w o] EEES] ki 7o 80T
ool A Hagk7kA MA ] F2Hvrh 198TC
ol A 7ul ul = J;H o7 27}%% Wi Jr
o]} zol ¥ T A (Crack)e] EBHFUE



{A)
1.4+
"
8
S o9 /e,/,;'é‘;ﬁ/;
0.7
\B)
o WESTERLY GR.
34 PRESSURE(MPa)
o 7.6
B 13.8
0276
N ®41.4
g bH 552
N,
1.0
0 1 ! L l | |
100 200 300
T°C

Fig. 19 Porosity and permeability in Westerly granite
(a), Calculated porosity vs temperature for

Westerly granite (b),
permeability (calculated) k / ko,

temperature for Westerly granite(After

Heard & Page, 1982)
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