39 1

Vol. 39 No. 1
2011 1 Journal of Hohai University Natural Sciences Jan. 2011
DOI 10.3876/j.1ssn.1000-1980.2011.01.012
12 12 12 3
1. 210098
2. 210098 3. 650051
BP
1
1.68 mm 24.11 GPa
10.13GPa 3.16GPa 0.20GPa 0.62GPa 16.82 mm®
3.22mm
BP
TV653 Tu457 A 1000-1980 2011 01-0054-07
! Kavanagh 2 3
Sonmez ¢
Deng ° BP De
Mello France ¢ 7
8
? 2
0 .BP
" BP
2 BP
BP
1
1 29.3~34.3m 2 3
31.3~34.3m. 625.5m
143mx17.5m x 2 3 70.7m 1 2 71.7m.
Il Fy Fy Fa. 1
x -349 ~ - 103 m y 0~ 450 m
1 3 z 501 ~ 865 m
2009-12-01
' 2008 BAB29B01 50911130366
1982 —

. E-mail nwp_jzit @ tom. com



865 m 364 m. oo . MILFZ R
184336 38954 e T
860 AL AL
820 77—;@/35)% R
Il Fy Fy : = Q\”
780 FHA N )
Fy 2 . )
740 LR =
3 . = T \% \%,
= 700 E N — X1
E \\\E)zz WiE  BOHE \‘2 \0(;\
660 R Bl EE 2,
13-14 620 - @i
580 A
sqo L 3B@EA  2mEmA  1gwm
1

Fig. 1 Geological section of project area of relief well
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Fig. 2 3D model of underground cavern and faults Fig. 3 3D model of project area and division of strata
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Table 1 Mechanical parameters of surrounding rock for elastic-plastic numerical calculation

/MPa E/GPa / kg m~?3 /MPa
1.40 1.70 2610 0.22 8.00
1.20 1.00 2570 0.24 6.50
0.90 0.30 2450 0.26 3.40
0.70 0.20 2350 0.28 1.50
0.21 0.03 2000 0.33 0.28
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Fig. 4 Excavation sequence of relief well above elevation of

625.5 m and arrangement of monitoring instruments
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a. Lyg 3 5 3
b.
2 BP
Table 2 Training samples of BP neural network
E/GPa E/GPa
/ /
E E, £y E, Es mm’ E, E, Es E, Es mm’
15.00 4.00 2.00 0.15 0.61 145.55 20.00 8.00 4.00 0.35 0.61 82.08
20.00 8.00 3.00 0.25 0.65 81.73 25.00 12.00 2.00 0.15 0.65 54.91
25.00 12.00 4.00 0.35 0.69 54.56 15.00 4.00 3.00 0.25 0.69 145.13
25.00 8.00 3.00 0.15 0.69 54.65 25.00 4.00 4.00 0.25 0.65 54.99
15.00 12.00 4.00 0.25 0.61 144 .45 15.00 8.00 2.00 0.35 0.69 144.00
20.00 4.00 2.00 0.35 0.65 82.26 20.00 12.00 3.00 0.15 0.61 82.71
20.00 12.00 2.00 0.25 0.69 81.52 15.00 12.00 3.00 0.35 0.65 145.14
25.00 4.00 3.00 0.35 0.61 55.32 20.00 4.00 4.00 0.15 0.69 82.91
15.00 8.00 4.00 0.15 0.65 144.02 25.00 8.00 2.00 0.25 0.61 55.74
c. BP
. BP
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20 1 oefrfitd e-fikite Table 3 Corresponding relation between excavation
Ls time and excavated quantity
g L
\E /m’
B Lo 1 2008-01-14 18463.00
05t 2 2008-03-21 26 805.40
3 2008-04-23 36038.80
0 . L . ! 4 2008-05-24 39872.50
1 3 5 7 9
T fi st TTm® 5 2008-06-24 48307.80
el m 6 2008-08-14 65894.80
5 7 2008-09-15 84706.80
Fig. 5 Corresponding curves of orifice
displacement and excavated quantity
5 3
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Fig. 6 Relationship between convergence
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Fig. 8 Comparison between oberved and

calculated displacements
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Fig. 9 Nephogram of displacement vectors after excavation
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Inversion and feedback analysis of mechanical parameters of
surrounding rock of relief well of Nuozhadu Hydropower Station

NIE Wei-ping' > YANG Yun-hao' > SHI Chong' > LIU Xing-ning’
1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering
Hohat University ~ Nanjing 210098  China
2. Geotechnical Research Institute Hohai University ~Nanjing 210098  China
3. Kunming Hydroelectric Investigation —Design and Research Institute of
China Hydropower Enginering Consulting Group Co. Kunming 650051 China

Abstract Based on the characteristics of project area of relief well of Nuozhadu Hydropower Station a 3D mathematical
model was established. The elastic moduli of various rock strata in the project area were inversed according to the analysis
of measured displacements the method of BP neural network and the principle of the minimum residual error.
Furthermore the inversed parameters were introduced into the model for 3D elastic-plastic feedback calculation. The
inverse analysis of the measured displacements show that the crown displacement of the relief well increases with the
increase of excavated quantity the maximum displacement of 1.68 mm occurs at the connecting point of the 1% relief well
and the upper chamber. The inversed elastic moduli of various rock strata are as follows 24.11 GPa for fresh rock mass

10.13 GPa for the superstratum of slightly weathered rock mass 3.16 GPa for the substratum of slightly weathered rock
mass 0.20 GPa for strongly weathered rock mass and 0.62 GPa for fault. The minimum residual is 16.82 mm?. The
observed and calculated displacements and displacement increments basically have the same varation tendency indicating
that the inversed parameters are reliable. The calculated displacement is generally larger than observed one because of
instantaneous unloading during actual excavation and the largest calculated displacement is 3.22 mm. The deformation
direction of surrounding rock is mainly towards the free face the deformation is small and the surrounding rock is

relatively stable.

Key words 3D elastic-plasticity inversion feedback displacement increment BP neural network surrounding rock

relief well Nuozhadu Hydropower Station





