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Fig.2 The relationship between the principal force value

of the measurement point and the change of hole depth

R 4l 52 D K8 53 B 1 g & (E M H 5 LR OE &R
A0, AEALYR 181, 4~558. 6 m 5 HI N B KALIE
ikF) 558.6 m., R ARAKFFER SN 6.7~17.6
MPa, iz /IR R J) R 5. 0~13. 4 MPa, #f B I
J1R 4.9~15.1 MPa, 431 f KK 30 ) 7 [n)
s 2R 20RT A5 - I L B R 7K SF 32 8 77 5 [l A9 A
REE R L 1~1. 4, F¥E R 1. 12, SEEI X
M 135 LK R 1ok &
33 HEEARBAENG

R T B =4 AU SR ] A AL B D B 5R
Rhino B @A, BIRI A AR R A& HH 0 m,
F G T X AR A oy AR AT A 689. 9.,
1643.3, HHEBILR 58 592 181 NESHIT,
3 364 628 A A, Flac3D H#E &1 & R’ 4% %1 43
3. LRI 4 FWZ . 2854 5 m. N
THEE AT AT P 0 3R e DRy J22 40 3 52 e, 4 T SRR AL Y

2
/gq

(?,)]
Xy OMIFRRR ——

B3 itEERE
Fig.3 Calculation model

A\
x\ AA’I 2



41 B 11

KU e 45 WK B RE B U R AU T T B X W) I E ) 3 5 v « 145 -

FEACE R S R 2 AT B A . TR
Ik AR T 1 4o 2 )2 BT R AR YR K
oy B ORI Bk 25 R 2. BT )2 B H R F3LF4.
17 .£13 it 4 W2 mE 4, Kk =2
B,

B4 BEMEER
Fig.4 Fault location map
x1 EENFBEE

Tab.1 Table of rock mass mechanics parameters

i)z T
i /GPa /(g em )
RAL 2 0.28 2.64
KA ABEDE 15 0.18 2.74
KAERBDE 12 0.20 2.70
FURE CEIREEFUS T DU RERUE 10 0.21 2.68
i J2 1.1 0.30 2,64
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Fig. 5 Schematic diagram of the drilling location
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Fig. 6 Parameters of seepage property for sandstone
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Fig. 8 Illustration of plant area interpolation
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Tab.3 Stress table of interpolation points in the plant area part

RRERNT 0, [SERTPES RN ERT 0
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= DN ¥ R 0 B N 13 = I < NV N R U

/m

/MPa /() /() /MPa /() /() /MPa /() /()
0+1206 162.0 18.2 22 58 13.2 —59 104 10.3 20 —203
0+1246 162.0 18.1 21 58 12,9 —57 112 10.3 24 —202
0+1286 162.0 17.9 20 58 12,6 —53 120 10.2 30 —200
0+1326 153.6 18.1 19 59 125 —48 126 10.2 36 —197
0+1366 153.6 18.1 17 59 12,4 —43 132 10,1 42 —195
041406 153.6 18.1 16 59 12,3 —38 136 9.9 48 —192
0+1446 153.6 18.1 15 60 12,3 —33 140 9.7 53 —189
0+1486 153.6 18.0 15 60 12,2 —29 142 9.4 57 —186
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B

INNEINITITITNEE g
5

—
=

80 1000 1200 1400 1600 1800
p

(c) TRNEN o,

80 e S VAP RIS B & TR A S DR Y &)
RN P DX A A B KK P 3 0 g R A T
H16.2~17. 4 MPa, BT 7 38 58 400 B o v 1l
i517.6 MPa, W& 9(b) ) B A #E T Z AR 6
AN (B 05, e R KT 32 N ) B e R R R A A L AR
TG g 16.2~17. 4 MPa, W J17K 3@ T b i
KA N X T REAREAR. BT
] KR AE K, H IR R] , 55 R K F 3 0 ) ih £k
AERHGER .

18.0 16. 2
s 174 17.6 17.6 200 G
< 17.5 - 17.5 -16.6
s 173 174 e 180 - 16,9
5170 g e 17,2
= 0 160] i o Tz
tH 16.5 e ) "
216 0 140
K
0% 5.5 120+ p
15.0 100 " L L L L L n ,
0+1206 0+1286 0+1366 0+1446 16.2 16.6 17.0 17.4
f£S/m BRAKFER I/ MPa
(a) [ BEXIEEENT (b) [ BEIBENT
B9 TEREREXKEERNE
Fig. 9 Map of the maximum horizontal principal
stress along the tunnel
A
5 #it

a. A K F g Ll oK R B R vk b g
WK 3 N 7 AR Ao, B R S T i 4 3 B
BARFENIIHN6.7~17. 6 MPa, T £ £LI PN
K- 0 305 kg 7E i NEE [n]

b. ML )5 B KRR 15 T il 4k, /i
ANT30°, MU R T Byl el BE PR A B, MY )
Y 50 A R WA R 5 22T = P FE R T A 45 T
E &%,

c. [ D DX A {H fe R K 3 ) AR by [
9 16.2~17. 4 MPa, fitfm Al 35 17. 4 MPa,) 5 H
HETAE T 2 i AR di KK 32 0 77 i ey A 2 ek 3
TR e m A VA ) N A VA B L DG i A2
BlAfER A, BT BRI, B3R,
TR F 0 T - A R R
S %k
(1] MFF. 4. 5T FLAC3D % £ 754 [ 19 35 3
T BRI a R 3% I i A L. K L RE TR AR
2022,40(3):149-152,185.

JA A R 22 . R L ) A )%

zH =

5 B

(2]



541 F5 11 KU e 45 WK B RE B U R AU T T B X W) I E ) 3 5 v « 147 -

AT ARG kLT, J1 % 3k &, 2005,35(1) : 91-99. T A4 .2015,12(1) . 72-78.

[3] FEML. 70, B, & Wi KEremuit ~ [8] L4728 K. B4 I3 Ak Xk 58
B DX ) de 1t 87 3 3 S LT . oK 03 & H 5 2019,45(8) HERELT]. o kR4 4r , 2015,44(2) : 189-205.
42-46, L9 AP nde  VE T L B Mk 22 . VR 1 JE /K Hl 3l 300 IX 490 47

(4] SRR, SRR, BE A, 55, S5 KW 16 I 1 5 1Y 45 N3 R et L], & A i 5 TR R,
Bror k1], & £ TR 4R ,1983,5(3) :64-75. 2006,25(11) :2305-2312.

(5] BkAR3C, SR AK , BISIH 2. A5 1] Bk R H0MH 28 ) 45 75 3 (107 XA 3%, F+ e B, 1) o0 3, 465 #7900 & 5 ok A T
N33 v g o A L. 5 01 4%, 2012, 33(3) FEN LM, 20 WAL 2 BOR AL, 2014,
799-804. [11] HAIMSON B C, CORNET F H. ISRM suggested

[6] ZBizte,R4ee 258, %, 3T FLAC st py 9 methods for rock stress estimation Part 3: Hydraulic
W R g A k)], A £ TR 2% #2014, fracturing(HF) and/or hydraulic testing of pre-ex-
36(5):892-898. isting fracturesCHTPF)[J]. International journal of

(7] e, B a, i R ke, 5. B T st s all g rock mechanics and mining sciences,2003,40(7/8) .
5 RBF W4 i3 07 07 3 [0 Jr ik L) ). SR 4 5 1011-1020.

Inversion of Initial Stress Field in Large Underground Plant

Area of Pumped Storage Power Station

ZHENG Wei-feng' , WANG Le-hua',LUO Sheng® , HAN Xiao-yu® ,ZHANG Xin-hui’ ,DONG Zhi-hong’
(1. College of Civil Engineering and Architecture, China Three Gorges University, Yichang 443002, China;
2. Key Laboratory of Geotechnical Mechanics and Engineering of MWR, Changjiang River
Scientific Research Institute, Wuhan 430010, China)

Abstract: The characteristics and distribution of in-situ stress field have an important influence on the stability and
engineering design of the surrounding rock of underground power house. According to the deep surface drilling hole and
engineering geological conditions of the underground power house of a pumped storage power station, a three-dimensional
numerical analysis model was established, and the inversion reconstruction of the initial in-situ stress field was realized
through multiple linear regression analysis. The results show that the maximum horizontal principal stress measured in
deep holes is 6. 7-17. 6 MPa. The magnitude and direction of the inversion model are in good agreement with the meas-
ured value, and the horizontal stress in the underground workshop area is dominant, and the maximum horizontal princi-
pal stress is 16. 2-17. 4 MPa. The maximum principal stress azimuth of the stress field in the plant area is less than 30°,
and the stress distribution and azimuth angle meet the design requirements. The research results provide a reference for
similar large-scale underground projects.

Key words: initial in-situ stress field; deep hole in-situ stress test; multiple linear regression; main plant axis
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Simulation of Flood Processes in Watersheds Considering

Spatial Heterogeneity of Rainfall
LIU Wei', JIA Jing-jing®, LIU Yang®, CAO Sheng-le*, WANG Hai-jun', WANG Kai’, WANG Jun’
(1. Hydrologic Center of Shandong Province, Jinan 250000, China; 2. School of Civil Engineering, Shandong
University, Jinan 250061, China; 3. Hydrology Bureau of Huaihe Water Conservancy
Commission (Information Center). Bengbu 233001, China)

Abstract: Factors such as climate change have increased the spatial-temporal distribution heterogeneity of rainfall, it
is thus important to study the response of hydrograph to the influence of the spatial heterogeneity of rainfall, which is of
great importance to provide guidance to the hydrologic simulation of the flooding under conditions that the rainfall of the
mainstream and tributary streams have different occurrence frequencies. The watershed above Linyi station of the Yihe
River in Shandong Province was selected as an example. The watershed hydrological model was established using the Xi-
nanjiang model. Hourly rainfall data from June to September from 1980 to 2020 were used for frequency analysis to ob-
tain the design storms with different return periods in the Yihe river basin with a duration of 72 h. The flood process at
Linyi station was analyzed by considering combined design scenarios of design storms with different return periods. Simu-
lations were run using the established hydrologic model to obtain the response of flood process to the spatial heterogeneity
of rainfall. The results show that the spatial distribution of rainfall has a significant impact on peak flows, with rainfall in
areas close to the basin outlet being the determining factor for peak flood flows, and that smaller amounts of rainfall can
produce larger peak flows in scenarios with high spatial heterogeneity of rainfall. The results can provide reference for the
flood forecasting of downstream cross-sections under conditions that the mainstream and tributary floods have different
occurrence frequencies due to spatial heterogeneity of rainfall.

Key words: spatial heterogeneity of rainfall; Yihe River Basin; Xinanjiang model; design storm





