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Evaluation of fracture density distribution for the design of grouting
works in fractured rocks

229" Jung-Yul Kim, Z%4", Yoo-Sung Kim
D @2 2Ax19d 719 #9d7Y Principal Researcher, Korea Institute of Geoscience & Mineral Resources

SYNOPSIS : To facilitate a drilling plan for grouting in fractured rock, an algorithm of practical use
associated with a new term "fracture density distribution” or "fracture tomogram” is developed. It is
well known that Televiewer data(amplitude and traveltime image) provide detailed information about
not only dip and dip direction of each fracture but also its aperture size estimated by an appropriate
evaluation algorithm. A selected plane section of medium around a borehole or the cross section
between two boreholes is discretized into a two dimensional grid of cells(rectangular elements). As
each elongated(straight) fracture passes through the cells, the corresponding aperture size value is
successively summed up in each cell, depending on the fracture length segment. In this, the fracture
lines can be determined by intersecting of each fracture plane with the selected plane section. If the
fracture line does not pass through a particular grid element, the segment length is set to zero. The
final value(aperture size value of each cell) derived from all the detected fractures constitutes the
fracture density distribution of the selected plane section. Field examples are illustrated, which will
prove the benefit of the suggested algorithm for several kinds of grouting works.

Key words : fracture density distribution, fracture tomogram, Televiewer data, design of grouting
works, aperture size
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A7l A EA(infilling material), 2 ZE(oughness)Sol 93 g2t A €. 224, A4z
B 47 B4 ©E HRE AdYE deds AL dMYoez A9 ErFsY d& EY, ¥E d
FolzlYel & AFF THL nBIY5oz A5MYsieg zt Ao ExA7F FEsA AEHUATGR )
Hets a2 BA7F da 949 Fhd4 dFsgdnes & 4+ o g8, ¢ FE5o ui 47

-627 -



a9 1. AYAFI(TD, TC, TOH 2 F9 widd 229" AFF(F 2m
tA)e A€ YEdI AT F AYAFFL Z=ENXTF3A)
of s BFHULY 7)o L Ho] FATL FYPHJYG

¥ [
/ aperture
density
D,.

ki
7

39 2. 4 BANE Ze 999 H YAk fracture line)o] £¥Y AAE 534
A4 24 AAe| EANY=(aperture density D)= 2 Fzke} Aejdo] &
st Aol(Wy) o vllgich o7]A k AeMo] FH8A & FAe
W, & 092 Sqioh

- 628 -



Aol & 71&$T vFol A4 A7l HeyEAC diFg EFET FEE Jtoq A EFHA]
WAER Qe Aot a3y, aste8e nAdnAE Ay FEEERT Q) wa2A FA2 4
e FAH £ 239" FAdo] F& AANA wEH7 dEd HAEM, dY 424 R A
Wagdel e HesAdrt aey Zdd ds duez 2 ¥ @ Ao 7iddd. F, FYF
A7t 2d E4F, o Zazt NAEFE agede He4de aUF Eollne Aol wEbA,
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Z3te W8S 92 Ach A7l Hegdo] Yoy EF 19 A7 4R MU &4,
HYEAE defol omAZYH T2y “OpenFrac”(A5E 9 1999)9] o3& A& HJen 2 A
ol ol " uxste M T2 “FraaM"(HFE 9, 1998 AF 4, 2000)°] &3 Arts
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29 25 99 ¢HS AR grid element, celDE £ (E M, NPT F A ENE 2= A7t 73
& 7 9$-(k fracture line) 2t A=A 71 EA4 W S (aperture density) 2 E4 AYPA 2 Y& A5 Ut
oluf, Z} Ao RiEE EA] g2 7 AAES dAdst= Ao Aojo nddh F, o9 k Ay
Aol tis] EMEE DyE
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Zt AANA BE k IUAE v 3F SAEE Die ©53 Eo

D;= 2Dy (1)

¥ 3& sty RIUIZM 409 AA(D,~Dyd W3 349 Mz e EAFUA ~A)e BE
ol Fxste #4E ez 3o oW Z A HF FMES A o8 b3 o] Al
e

Dy = (1/¥2)+0.03 + (1/v2) - 0.12+ 0 - 0.08 = 0.106m
Dy = (1/¥2)-0.03+0-0.012+ 0 - 0.08 = 0.021m

Dy =(1/V2)-0.03 + (1/v2) - 0.12+1 - 0.08 = 0.186m
Dy=10-0.03+ (1/v2)-0.12+1-0.08 = 0.165m
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A% BAYES ANHE Rolth e UM BFSEAHE velFD ok
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EEE BdHer 52 ¢& BT ok AAFHOR ojgd EXe FART eyl FHF
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al. 1996)9] d8AE AV F AL Aot ¥, A7) BN BEEXV 2899 E 4% F8 A
g7} @09 o2 o83 A= vz X35 59 F8 F2ZE d¥dE Ao HAG
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dHt a2t Ee 2842 FoEY 239" 99 HYFRE AFEA Fgsted s F
o Apdoltt. a8y, A F7HA] ool AT 4= Y HAHE 7ol AAHA &%) wWFEo RE
BF gl o HIHA 289" HAZ o)FoQdn B + Ak HZ, dFold ¥ FHHE
A AE(HEE, €4 A, reflectivity §)7F LR T2 FXgozN HYgTzagds 98 94
g A gaFel AEE 5 A HAY F, HIEANE ABer AEFY F Yy T2y
“OpenFrac”, 88 @¥ g J(fracture face mapping)& 7}&3tA e T2 “FracM”¢) 7|Eso] 25
g lom volrpa B =EAA AAG AN YRASHS vz A7) 7YY AAEARE ugo
2 gd due M2 AAAIgelth B =R A/ 2o 3 AFdAFdE v2 Ay Hy
A AEHe] agte" AAE 98 AF 7R AEE AANE F USE dFEE Aol Hy x3
o) & g duF g ¢35 FIdEA 2 FHEANE 24 798 Aeg B
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TD-TC-TU : Before grouting
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