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Thermal and mechanical effects 0f the high level readiocactive waste

on the rock mass for a repository

% *
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Shinobu KAIZOJI , Susumu MURAOKA, Shinge TASHIRO
and Kunio ARAKI
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(Received January 31, 1983)

Effects of decay heat from high-level wastes and those of construction
and operation of a repository con the mechanical properties of surrounding
rock mass were analyzed by numerical assessments for some concepts of
repository.

The results showed that;

1) The closing time of a repositery was very important, because the
thermal effect cculd be reduced by it.

2) Thermal effect of disposal was less than that of excavation.

3) The effect of excavation depended largely upon the initial stress of
a rock mass.

Moreover, temperature dependency of the characteristics of rocks was

studied.

Keywords:
Decay Heat, High-level Waste, Repositcry, Thermal Effect, Excavation,

Stress, Radicactive Waste Disposal, Underground Disposal.
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Table 3.1 Thermal conductivity A

JAERI-M 83-040

at room temperature.

Rock type Granite Pultonic Volcanic .Sedimentary[ All
Sample size 5 4 3 E 3 15
(W/mC) 2.92 2.88 162 ¢ 308 268
Standard dev. |  0.55 0.85 0.56 i 1.47 0.95
Table 3.2 Specific heat C at room temperature.
Rock type Granite Pultonic Volcanic [Sedimentary All
Sample size 2 — | 1 1 4
() 868 R R 991 923
Standard dev. “ 97 85
Table 3.3 (Coefficient of linear expansion @  at room temperature.
Rock type Granife Pultonic Volcanic }Sedimentary'j All
I_mSample sizem 6 3 5 ! 4 ! 18
omean g ar w1 | 87 6.5
[ P B P I
Tadle 3.4 Compressive strength o. atroom temperature.

Rock type ; Granite Pultonic Volcanic Sedimentary? All
Samplesize | 5 1 5 3 14
Comen g | | s 105 147
”Strandard dev. se [ 93 " % 67

: 1
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Table 3,5 Tensile strength ¢, at room temperature.

: T
Rock type Granite Pultonic Volcanic iSedimentary All
Sample size ! 1 1 | 6
_ 3 - f S—
mean . , 3 -

(MPa) 6.9 2.0 6.5 + 4.3 i 5.9
Standard dev. | - 2.0 — l 2.3
Table 3.6 Young's modulus E at room temperature,

f \
Rock type Granite Pultonic | Volcanic ' Sedimentary| All
i [T — — - . T - - R ——————— e e - S
Sample size ! 8 3 5 3 | 21
(GPa) 57 9 534l 62
T ] . -
Standard dev. 15 30 | 43 1 31

‘ |

Table 3.7 Poissonratio v at room t‘emperéture.
1 f ) :
Rock type Granite | Pultonic Volcanic  Sedimentary! All
Sample size 6 ! | 3 — 10
N ——————.—..—_ e :
mean S0 L 029 022 = 02
S S |
Standard dev. .03 : e ‘ 0.03 —m—— ‘ 0.04
Table 3.8 P.wave velocity Vp at room temperature.
Rock type (Granite Pultonic Volcanic  Sedimentary! All
Sample size 4 ‘ 4 ———r 2 ; 10
1 ‘ Lo
© mean | T 7 ! 1
(m ‘sec) L4900 5390 e 4110 | 4940
: ; |
R P a e I
Standard dev. 740) 980 L ‘ 80 | 860
|
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(¢} Volcanic Rock
A.—Andesite, B. —Basalt

{d) Sedimentary Rock
Sh. - Shale, Sa. —Sandstone

Fig,3,1 Graph of dependence of Thermal conductivity A on temperature.
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Table 5.1 Relation of hedrock classification and strength. (after Miki®)

Classification| Grade of Hardness Interial Frictton Angle ¢ (°)] Shear Strength  C(MPa)
A Very Hard 50 1.96 ~ 2,96
B Hard 45 ! 1.47~2.453
CH A little Hard : 40 .98 1496

CM i A little Soft 40 0~1.47
L N |
_ !
CL Soft A5 (h~ 147
D i Partly Sotl condition ‘ 30 ) ~1).98
i 1
T
7
7

AN

a
T ol
normal stress
Fige5.1 Faiture criteria of Mohr-Coulomb.
o
———————— Bi-linear Model
% brittle materials
k4
7.
ductile matenals
&

Strain

Fig,5.2 Relation of Stress vs Sran
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Fig.5e3 The region of strength failure due to the excavation with various ratics
of horizontal stress to vartical stress.
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