F28BH 3 M R | 2 Vol.28 No.3
2007 4 3 H Rock and Soil Mechanics Mar. 2007

XEHS: 1000—7598 —(2007) 03—0577—05

W EEERNESURRFREREF LS N

A, AR, MBE ', Ak’

CLIRDURE: KBRS K i TR Rl E R i se %, il 4300725 2. MKW FF R B RITT AR, BES 610021)

B OB AR ESHOTH NI E R TR R RS, WA R AT S S RSN IR . h T IR—ES
HORBBR, BRI ER B A F M RIES A, A WIS AL PRSI 2R i 4, AR = T2 I
S B S s RIS AR S5 FETHIR R AGEN . rI L= KSR, TR T R =5k % S 5 s
A IRTCHAE RS BAFES. AT SEHLHL N % ) 25 S8 T TG R AT AL, Kb R 5840 22 S 0%
BT ol — BT T — Bl Bk BRI — B, AiE I IR AR R TR E T, ARSI HE
Fo'F TR A T ARK rsli bt BT 55 = B R D24 S UEO], BUH TR s

X OB O NN AUSEG RSN IR REAR: ML HIRIT T

h 4335 TP311; TU43 SCERBRIEG: A

Development and application of rock-mass mechanical parameters
back analysis software system for underground cavern
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(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan 430072, China;
2. Ertan Hydropower Development Company, Ltd., Chengdu 610021, China)

Abstract: Rock-mass parameters are very important to underground cavern design and construction; many application studies about
calculating rock-mass parameters have been implemented by back analysis of displacements. In order to improve parameters back
analysis, the uniformity design theory is introduced to design training swatch for neural networks, rock-mass mechanical parameters
of underground cavern are obtained from measured displacement messages. The back analysis finite element software is implemented
based on three key techniques: object-oriented, adaptability and visualization, which can be used as visualized back analysis and
forecast tool. Rock-mass parameters back analysis is implemented by mean of “graph—finite element analysis—graph” instead of
“data—finite element analysis—data”, it can instruct design and construction in time with monitoring technique and stabilization
analysis. It is illustrated that this software is very useful by the example of the underground cavern of a hydropower project.
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Fig.1 BAFES system flow chart
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Table 1 Mechanical parameters of rock mass

e 1 2av+v 3 A1 4 (I+111
F BUEBD AW BEM BED
FVERE E/MPa 1000 3000 10 000 18 000
KA 0.35 0.32 0.26 0.22
)1 ¢ / MPa 0.5 1.0 1.2 2.0
/() 38.66 40.03 47.73 53.47
&%/ kN - m” 25.0 262 27.1 284

R2 RESHHEE
Table 2 Variation ranges of various mechanical
parameters in back analysis
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Fig.4 Finite element local mesh
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Table 3 Comparison between measured and forecasted
displacements during excavation (unit: mm)

T 1 U, IS 2 IS 3 S
. S -11.85 -11.52 -10.83
T -11.79 -11.52 -10.87
) S 5.57 6.41 6.49
T 5.52 6.42 6.49
; e -5.83 -4.84 -4.47
RE] -5.82 -4.84 -4.47
4 S 2.64 4.17 8.57
T 2.62 4.12 8.53
5 S 2.45 -1.55 -1.25
RE] 2.44 -1.56 -1.26
p S 1.29 1.14 0.84
T 1.28 1.13 0.83
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Fig.5 Displacement field after all excavations
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