e K i = ety | 22T

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

FTFHRISIR RIS A8 B R PG BRI

I th, REE, B F, LM, DA, RTA

A model for estimating hydraulic conductivity of fractured rock mass based on correlation indexes
WANG Wei, QIAN Jiazhong, MA Lei, WANG Dejian, MA Haichun, and ZHAO Weidong

TEZR L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202006045

LT RO H A R

Articles you may be interested in

A 2RI 5 H A S A A B R D7k
Method of evaluating the permeability of rock mass by the combination of packer test and flowing fluid electrical conductivity log

R, SR, BRI, 3, BoPHt K SCHBET TREHLTT. 2019, 46(3): 62-62
BT AR T R B B R R AR ST IR 5T

Investigation of the representative elementary volume of fractured rock mass using the homogeneity index

TR, FEETS, BAE JKSCHLT TR T, 2021, 48(2): 55-60

BT ML S-SR R LR T8 7 R EU

Estimation of hydraulic conductivity of landslides based on support vector machine method optimized with genetic algorithm

M, SCEE, W, kBB K SCHUR TREHBIR. 2021, 48(4): 160-168
BT Z m gt SRS VI EdE R B AR R R E R 50

Characterization of non—Gaussian hydraulic conductivity fields using multiple—point geostatistics and ensemble smoother with multiple
data assimilation method

SEIT, BESAAE, /N, Sl K SCHBIR TR M. 2020, 47(2): 1-8
SABRAE VLG40 A1 B M AR SRR BEREV I 5

Influence of statistical distribution dispersion in the fracture size on blockiness REV of fractured rock masses

H&&, e, THE AKSUhE TR, 2019, 46(4): 112-118
T A 1L I 2% 1) 5 e 3 22 W DU FE AR AR S oA

Correlation analysis of multiple monitoring indicators of contaminated site based on self—organizing map

DE I, Hi/NG, VA, ALERE, TR, 256 AKCSUh TR, 2021, 48(3): 191-202



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202006045
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.09
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007029
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007039
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201906018
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.15
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202008001

Vol. 48 No. 3 FRK o TR %485 5 3
May, 2021 HYDROGEOLOGY & ENGINEERING GEOLOGY 2021 4E 5 A

DOI: 10.16030/j.cnki.issn.1000-3665.202006045
ETHXERNRESESERZRIGEEREHR

I B ERE. L F oI, L5 RIA
(ST KRFFRSFRBE ISR, 4 40 230009)

TE: EREARNSE R RR — D XK SCHL FURHIE 2 T AR, B8 REURRIEA KRB &N T8, b
S5 R BN BT TR bR TN A HEE X, EHA MBS RGBT d, R P ROR 200 T HAR R 2 %
X 3B % R BN LR AR, B A N PR TAEAE S BOE BURME R0 | 3850 S ECEMERBUAE R 3, SR F AR5, 4r 2558 B A
Xt L AR AT TR I PR A R B B M I L AU SE S 4R RS SR L SR BUR TS M2 B R U AR —
PNC( Positive and Negative Correlation) 155 # , fiff 5% 4% S 38 W . 16 B 53 X —, PNC B A1 19 30L& 200 (Al g R 3K R*=0.964 Fl
R*=0.801) 1 T HC 55 (1 1814 %05 (R*=0.905 F1 R*=0.563) ; 7ERFFTIX ., PNC KL% (i #8455 5 (R°=0.959) 1 T RMP #5174 (141
BHOR(R=0.927) ; EWFFT X =, PNC #5404 2UR (R*=0.94 ~ 0.99) 1 T ZRF #8184 %05 (R*=0.92 ~ 0.99) . | FH 44 f
32 Z 3 (Nash-Sutcliffe Coefficient, NSE) #F 17 15 1 %% 22 43 M7, 7 41404 TH A 5 44098 19 1% 22 REHE 0.95 L b o X 1 Bl
PNC R ELA (5 1) R0 AT S, ] DAk S B TRRAN S M IG IR 28 R Bt — 2 M S%

KB BB REG I RIS bR, ME R, 24k

FESHS: Pedl.2 XHEARRRRD: A NEHE: 1000-3665(2021)03-0082-08

A model for estimating hydraulic conductivity of fractured rock
mass based on correlation indexes

WANG Wei, QIAN Jiazhong, MA Lei, WANG Dejian, MA Haichun, ZHAO Weidong
(School of Resources and Environmental Engineering, Hefei University of Technology,
Hefei, Anhui 230009, China)

Abstract: Mastering hydraulic conductivity of rock mass is an important way to precisely describe
hydrogeological characteristics of a certain region. Hydraulic conductivity is a significant indicator to reflect the
rock mass’ permeability. The studies of hydraulic conductivity estimation models have important implications for
the development of actual engineering. In the existing estimation models of hydraulic conductivity, the single-
factor model cannot take into consideration of the comprehensive influence of various factors on hydraulic
conductivity in the area, and the parameters selection of the multi-factor model lacks the flexibility and its
application is limited when some parameters are difficult to be obtained, etc. The classification and comparative
analyses of the positive and negative correlation parameters are conducted based on public data. We propose a set
of high-fitting hydraulic conductivity estimation models, which are the PNC (Positive and negative correlation)
model. The research results show that the fitting result of the PNC model (R2=0.964 and R2=O.801) is superior to
that of the HC model (R2:0.905 and R220.563) in No. 1 study area. In No. 2 study area, the fitting result of the
PNC model (R220.959) is superior to that of the RMP model (R2:0.927). In No. 3 study area, the fitting result of
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the PNC model (R2=0.94 to 0.99) is also better than that of the ZRF model (R2=0.92 to 0.99). By using Nash-

Sutcliffe coefficient (NSE) to carry out the error analyses of the model, it is found that the error coefficients of 5 in

7 sets of data are above 0.95. It further illustrates the convenience and reliability of the PNC model, which can

provide a certain reference for estimating and verifying hydraulic conductivity in actual engineering.

Keywords: hydraulic conductivity; positive and negative correlation indicators; estimation model; fractured

rock mass
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Table 2 Multi-factor estimation model of hydraulic conductivity
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Fig. 1 Fitting results of hydraulic conductivity estimated with
the ZRF formula and the measured K values of boreholes
HB-95-01 and HB-95-02
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Table 4 Classification of relevant data of borehole HB-95-01, HB-95-01 and HB-95-02
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ROD ZIm 1-GCD LPI
0.906 35.50 0.999 0.999 7.060 13.700 5.710
0.562 37.20 0.999 0.999 164.000 136.000 43.800
0.937 57.50 0.999 0.950 1530 0.947 1.930
0.500 75.40 0.999 0.400 5.300 3.050 5.640
HB-94-01
0.999 78.00 0.999 0.400 0.042 0.075 0.028
0.875 83.40 0.999 0.400 0.231 0.113 0.618
0.999 91.00 0.999 0.400 0.029 0.034 0.014
0.500 95.00 0.999 0.400 0.453 0.832 1.840
0.655 100.45 0.200 0.400 0.980 0.832 1020
HB-95-01 0.310 118.65 0.999 0.850 97.600 101.000 57.700
0.276 134.65 0.286 0.999 4.680 6.140 11.400
0.929 90.00 0.999 0.600 15.600 16.700 2,510
0.969 97.60 0.999 0.600 2.420 12.400 0.770
0.781 120.10 0.071 0.700 0.136 0.186 0.324
0.656 136.40 0.727 0.700 11.700 10.100 13.400
0.062 156.40 0.103 0.700 1.990 2.050 3.170
HB-95-02 0.062 174.60 0.103 0.700 0.908 1760 2.760
0.406 191.40 0.999 0.700 101.000 45.400 29.300
0.464 198.20 0.500 0.999 6.000 6.140 16.100
0.321 214.60 0.999 0.999 45.400 45.400 46300
0.607 250.40 0.091 0.700 0.403 0.306 0.317
0.786 273.40 0.999 0.700 3.360 6.140 2,620
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Table S Classification of relevant data and hydraulic conductivity fitting of borehole ZK10
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0.820 0.82 3.920 0.15 1.050 1.020 1.040
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Table 6 Comparison of the fitting results between the PNC
model and the ZRF model

Hifl&afk o B Y PNCEIEMUAMR ZREEEHS AR

ZK343 2.937 —5.637 16.030 0.94 0.92
ZK204 -9.118 —0.780 —7.083 0.99 0.99
ZK223 9.857 —1.281 —4.927 0.97 0.94
ZK153 1.330 —-1.921 —2.241 0.96 0.95
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Table 7 The NSE error analyses

BhifLax Jerror
HB-94-01 0.95
HB-95-01FI1HB-95-02 0.70
ZK10 0.96

ZK343 0.90
ZK204 0.98
ZK223 0.97
ZK153 0.96
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