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Rock quality evaluation and application based on comprehensive
index of rockmass structures
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Abstract: In high-level radioactive waste (HLW) disposal engineering, structure in rock mass is a key parameters in rock mass
quality assessment which may provide potential pathway for nuclide migration. Under the consideration of the great importance of
joints on the long-term safety requirements for HLW disposal, a multi-dimension and multi-scale comprehensive index-SCE is
proposed to conduct rock mass quality assessment. The index-SCE is applied to assess the quality of Tianhu rock mass, the
pre-selected area of high radioactive waste repository using the structure date from borehole and outcrop. Results show that the SCE
is more effective than conventional rock mass assessment method (single parameter method). The research could provide scientific
understanding for quality assessment of rock mass, which help understand more properties such as the permeability of rock mass and
the migration of nuclide. In a word, this index will provide meaningful reference for site selection and quality assessment for
high-radioactive waste repository.
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R1 HAHBREEER A, o

Table 1 Score of linear density 4, for borehole fracture

NI, e = s

[ETEEE S, VRIS sy pkm
MEHGE ks AR

/m / /m P

m

<0.06 R <0.1 >10 <20
0.06~0.20 E 0.1~0.5 10~2 20~40
0.20~0.60 A 0.5~1.0 2~1 40~60
0.60~2.00 B 1.0~2.0 1~0.5 60~80
>2.00 15 >2.0 <0.5 80~100

(2) JSR JEhrIBERPESY . JSR gt
firbr, HAIEAh
JSR=W,D,L (4)

b w, W WEILEG D, il h ST LR
IR JSR RAE T MR A B,
PR, RUPEHERITERE T, SRRl
ZEs AT AR AR IIIX PN 58 S 1T HE S SR
N SARNL R VESY S 5 4t ISR AB A S AR i o)
FARARTED W 2 R

#2 WHAK. BEPREEE. FHEK.
b T HAE B A S FRIPR S
Table 2 Joint group, trace midpoint density,
mean trace length, The value of surface joint
and corresponding scoring

“ - . i
W wn e W MY ws umm
Al
<1 1.0~2.0 0~02 1~4 0~1 13 <24 80~100
2 20~30 02~06 4~8 2~3 3~6 24~144 60~80
3 3.0~40 0.6~2 8~12 3~10 6~9 144~432 40~60
4 40~50 2~6 12~16 10~20 9~12 432~960 20~40
=5 5 >6 16~20 12~15 12~15 960~1 500 <20

(3) W 2135 e bn M 45 B0 AR N BT A
JE KB A, HERIA A
>,

M=1_ (5
S



2346 el +

7 2% 2017 4F

A MO AT s S O IXIRAR; LA
DI S 1 A MRS n A A, K
FITH R P, — M (km) o AT WF50E R B4 T
TR BT = E v ST SR B R, AR5 R 3 )2 A i
KEMZERK, AILEK. BTK, AW
BJLHEERJLE T, Wi S8odart A R %=
Fto BN 1455 km IWTJEAT 1 2% 500 m (W72 %)
DA ARAEE P IS VR I R4 I R R A R 5t
LR 55 AH A8 A (R0 208 1k BT R e ey 1 S R e
IR/ NEZE RO, A = s 2 1
55 B DU AN BEAA LI AE 1) 22 531 o

R3 WREEE M ¥y
Table 3 Score of fault density

7 2 1 % ) Wi 2R R FHAR RV
=15 IR <20
1.0~15 = 20~40
0.5~1.0 g 40~60
0.1~0.5 {is 60~80
<0.1 TRAK 80~100

(4) X (D WH T RT AT 3 ANEN
PR, JSR RIA 43 MIFRAE/AN RS LE T (CTTEED 11
R AN R B R S 5 R BREE, M RAET
Wr 276 PE X N R BRI, TR &I br— 2 AL
o T WIEIR TR, Yo T A1)
SR VG, 30 T 5 A TR IR A 7 1]
SR E T I A, R S AR M H AT 1
IR ARSI A, JLPIN L Y B R
B, e FAKW LR, R A E R
AR R AR . B, A EX
B, WK EHEEAWR, ProUR Tz 40%HHL
T PRI R 5 R 1T 2R R X % A G TR R R A
W, SRR NKWS) M BN, HAAERS A2
o)A, PRI, 43 T M 3V TRIRT RS B i) (1 R
4B 30%BCE . KRS S ARbROC T A T R B
FIVE4Y, SRLIANAE, 3 TAME AR NS 2] SCE 14,
WL ] A AR LSRR 234 5 ANSFEHEAT 7 At
W, 5T VP AN A DX A R A T B R BRI
Wsedetk, SCE e i Z WK 4.

3 LHFENH
3.1 WS HLRMEGL K S5 TH K B HRFIE

R B AL T3 s 25 117 2 g s, Wi b
AT ARy AR AR KA 3 7 i 2 BT 55 5 A S o J VR
KT8 55 [ v B L R I K IR S 2 ), B B LA

K4 SHEZEITNIEIR SCE % Riid
Table 4 The classification and description for fracture
comprehensive evaluation index

SCE IR SR ERE Ak
80~100 I 1% L5
60~80 11 LS BT
40~60 11 s —
20~40 v Ld B

<20 \Y [ 7

Wb Sk, VRS R BLERIES BRI AT Fkb . T3]
ERRERMRAEN S, KUK 14 km, B
JE R P40 12 km, KAREASHUGR, 8 A
Y5123 km®. MBI, ZOGHEE. FE, RIWH
b, HAETRAOW. SETEENERAR, AL
PPN S AL A2 N TGy ORI AR T S L B
RARAE B A, RN T BG4, e
S Z M, JLPREE B IR T R RREE, SR
TRNFEMOCZR, R R B o A K B AR U

TR RAE N D3 2808 K b g s aok R 1 b 5
e, HH B SRR MR, X FMRRIEA ORI
U R b, R0 b XA ik
(RIS B SRR A I R B 0 G, FRERRTEAS
[T L 2] (P 5 KA T 4 ) i R SR AR [R] RO
25, MNIMIL 2 R Ge 4 7 AR 45 1 8 AL S BRI 5T
RGP PRSP0 H o SRR B LA
BA 3 — B AE AR . AREERRE 7. KR
FE AR TIAN RBE S5 R T, 6 TN T 1 m 9E
SO AL R GE R, PRSI R AL, AMELT]
(I EERIF ST o

RINEALE TR B M&a g 2 frs, R
XA R B R AR 2, 70 8 ) 6 S
KT 400 m (KRB L5 i AT IB BRIl . JLrf,
KR INRHEBE 2 MLk Mg bifE K s B
PLNNW [ 43, NE [T EW K2 ; GEET,
ZAE 1 km VLB, BKsE LR 2 JRASE 78
2R Ak, S R R, DB
5 R . AR L 10 JLF I NNW
[P S PR BN i o N R 2 TR (VA R L N
MEEHGRA A ath. Bith. B fb A
AL, IXLORIR IR R T AR B REE, B
KT AR 2, RS9 T A Rt e k.
TR R, R X I 3 3R 3 Sk
A, HRATHUR B RGBS K 1 ik
A AR LA R B o ERBEE A ANT THOL F1
THO2 WA FL, it FL AR IRTS T R FLALRR 2L
PE R



WG T AT SR B IR bR 1A AT PP S 2347

94°23"  94°25"  94°27"  94°29"  94°31' 94°33'

=

41°34" 41°35" 41°36" 41°37' 41°38' 41°39" 41°40’

N3

o

5

in

o

5

x|

o

= c - e

94°23"  94°25"  94°27"  94°29"  94°31' 94°33'
& Ak Ol @@k L
PSP SUR L SUIIERUE S

Bl 2 REIE ARSI 10

Fig.2 Distribution of surface fracture for Tianhu section
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Table 6 Trace midpoint density, mean trace length and the number of joint group of typical outcrops around borehole for
THO1 and THO02
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