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Abstract

Due to the presence of fractures, natural rock masses exhibit significant anisotropy in permeabil-
ity. Studying the permeability characteristics of fractured rock masses is of great significance for
accurately characterizing the characteristics of the seepage field in the reservoir area and ensur-
ing the water sealing of caverns. Based on the statistical data of rock fracture characteristics in the
main chamber of a groundwater sealed reservoir in Ningbo, various characteristics of dominant
fracture groups were analyzed. Monte-Carlo random simulation technology was applied to gener-
ate a two-dimensional discrete fracture network (DFN) model, and the equivalent permeability
coefficients of samples of different sizes were calculated. The results show that when the sample
size reaches 110 m x 110 m, the sample can be equated to the continuous medium, and the sample
is the fractured rock seepage characterization unit (REV).
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Figure 1. Excavation disclosure of main cavern
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Figure 2. The occurrence and development of fissure in main cavity
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Figure 3. Main cavity fracture occurrence distribution histogram
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Table 1. The fitting equation of fissure dip angle of main cavity and statistical table of parameters
# 1. ERERBEMAINEHRERSHSITR

AR A A
B e g R y:yo+WT”_/2e w
S Yo A w Xe R?
J1 13 5.02 3865.34 78.30 128.02 0.878
J1 {8 A 432 1341.31 20.90 75.54 0.774
J2 15 9.20 2360.93 69.86 111.64 0.794
J2 13 3.58 1456.18 23.72 72.11 0.770
J3 115 7.99 2952.67 69.83 307.40 0.903
J3 fHifA 3.84 1957.68 64.45 67.74 0.394

WG, EIREZE 1. 020 I3 WA A I1. 32 WA FEAF A IES M (e, o), Hb u AIME,
S AFRIEZE, Z AR AR U A S8 1R, R I3 MG 8RB, AR
BHAG AR 30 53 ZLBRPHIR A 128° £ 76° (1), 112° £ 72° (32). 307° £53° (J3).
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Table 2. Statistical table of fracture distribution in main cavity

® 2. ERERRSTBRITR

. i J2 J3
M MR SERm A HdE dmES/m 4% MR AEEA/m
1 61 583 0.82 61 471 0.66 61 388 0.55
24 60 594 0.79 60 491 0.65 60 376 0.50
34 65 655 0.90 65 534 0.74 65 417 0.58
44 54 567 0.82 54 434 0.63 54 343 0.49
54 50 470 0.73 50 368 0.57 50 293 0.46
64 46 429 0.82 46 335 0.64 46 267 0.51
T# 44 429 0.77 44 340 0.61 44 250 0.45

% 2 FIAERE MG alE, &N E J1 8% BERRLE 0.7~0.9 2&/m, J2 4% BE#4ATE 0.6~0.7
FkIm, I3 2% FERAARTE 0.4~0.6 25/m. BT AR B2 AP FE LR, ALY % S RQD fE M, 15
FIHBR I L ATV, 112 FEERZERRTH % 5 0.17~0.28 4&/m?, IV 844K 0.31~0.37 %&/m?, NJE
B TH5, 112 AR ZRBRIR B I 0.22 4/m?, IV 285 KH 0.34 4/m?. R4 3 AL HE LR,
AR S5 A R LB T 25 P e 3 B .
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Table 3. Fracture density of rock mass of different grades in main cavern
# 3. ERETRFREFHREEE

sy J1 J2 J3
% /Im? %Im? % /m?
112 0.09 0.07 0.06
v 0.14 0.11 0.09
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Figure 4. Random fracture model
of rock mass of 1112
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Figure 5. REV calculation model of fractured rock mass
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Figure 6. Boundary setting of seepage model
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Figure 8. Elliptic diagram of directional permeability coefficient of different size models
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E 9. TRIRHREZEHEREE
Table 4. Results of permeability tensor calculation for models of different sizes
F 4. FRIRTEREZEKRETESER
BIEEAE/0° ms™ ‘
HHE R m? NBIERR 107 mesT Tl AL RMS
ky K,

20 x 20 1.2544 1.3504 1.2130 61.17 0.012
30 x 30 1.2531 1.3523 1.2277 60.00 0.005
40 x 40 1.2516 1.4140 1.2042 62.17 0.014
50 x 50 1.2481 1.4116 1.2136 63.18 0.003
60 x 60 1.2739 1.4229 1.2201 55.15 0.005
70 x 70 1.2896 1.4542 1.2278 56.16 0.011
80 x 80 1.3015 1.4497 1.2293 52.14 0.003
90 x 90 1.3021 1.4412 1.2300 52.14 0.003
100 x 100 1.3025 1.4298 1.2255 50.14 0.002
110 x 110 1.3020 1.4278 1.2292 50.14 0.004
120 x 120 1.3054 1.4281 1.2323 50.14 0.003

I THE RMS (/8T 0.2, ULEATLASE R v LRI A BB, 1218 FH 7 W A s 4 Fa e
£ 50.14°, 4] 10 iBiE FAE K7 B RSP AR i 2618, NIRRT DU, 1205 48 K7 1) f 7EARSE
RIRSFEF] 100 m G TFaE, Bk, ASCHE 110 m x 110 m ARBEERISBE REV, AR KT
BT 110 m i, AREALBIE M R AR R X S A T B i
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