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Study of distribution rule of wall rock block boundaries normal stress based on
reopening test of preexisting fractures

JING Feng, YIN Jian-min, Al Kai, HAN Xiao-yu, LIU Yuan-kun
(Key Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: As a result of underground engineering in a certain level of in-situ stress condition of surrounding rock, the stress
environment is different from the surface slope. It directly relates to the block stability analysis results which the block boundary
normal stress quantification is correct or not. Study of block boundaries normal stress by field measurement is not common. Based on
stability analysis of a large underground powerhouse block, several different direct boreholes are placed in the block and adjacent
areas; the method of preexisting fractures reopening tests is used to determinate block boundary normal stress firstly; and the normal
stress state and rules of spatial change of preexisting fractures that occurrence similar to block boundary are successfully acquired.
Research results show that, after the completion of excavation, distribution of block boundary stress is not uniform, but with a certain
rule; the normal stress of structural surface increases from shallow to deep in the vertical direction, and increases with the excavation
surface distance increasing in the horizontal direction. The measurement data of normal stress are less than the calculated values
based on the method of surrounding rock stress; but the overall consensus. The results provide references for determining block
boundary condition and simplifying stress model.
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Fig.1 Geological and test cross section diagram of
downstream side wall block of underground powerhouse
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3 I VAR R B

31 RRTEMRE
Jog A 2 5 L K R R 1 K P SR L R g
i, H S ALG0K EBEREH Y I i B AR A
DEERLL, PR AT R — BUR L5 AR o b
TR NN s o A% 487K Hs 0880034 b B oAy 54
B, i S5 A 0 5 0 ) g AR 1 i A B
o A 2R R B T B B R M A SRR I S A
W, LAE RENE RN ) o, h
ol =min(P;,P,) (D

Rob: of hH i RBABRE N Pk i AR
BB AEIIE ) P, | AR E KR



53 3 SOBAE T RUE R KU 2 A DA SR 1 N ) S A 785

UN PRI
M3RAT 6 25 DL EANE PR IR 2B ) )
SEUME I, B W 3T (2) SR I ARk —
YENT7 0
ol =o(X)nn, 2

b XOh88 i fULE: o(X,) N X ARSI Y )
SR A 0 AR IRV RNA ) S AR ARl XL Y M Z
I S A% 5 T
3.2 RBREFRARARE D 5% 6 N K& R AR
ARKRAEM N EATHE e a 2T, [
HE L EEE T IHZIEX (EDZ) RN /)3
PEBhX, R A Y, R 2 2 A B SE i 52
2RO 2 (1 A B B R KR o bR g
T IE S TTAZHT, DX N 3375 50 A1 245 5
FAT € 0 AT K 2 AF R ROTEAT = 4t 50
B, MAKIE S THZE s ) = g N I &
ARGEHNXA R BRSSP 58 3 . A1)
B S RATFERRE AT, SR E Ja) S H AR R IV 1)
J 3, PRIE K R R R 1) W I G5 SRR

PR G EE N Ak, Be BRI b
FENATI
33 RBRPE

O FH B AL AL e BRI B IR A
R @ N BEA 2RI S @B FEEBEK; @
BB Bt 0.5~1 MPa J& 7, fR4HF47 1 min, WHAIHE
Z; ©ERIS R BRGNS I, B
IR A=A 554 4%, JF HERER ) 5iE
BEI AR, —edil 3 ANMIEFR; @M 58 5K
FH B FL HAAS: £ FLAE HT 5 AR 1k
34 RBRE

Ji AR SR BRI G R A LR 1

R1 FRARBEKRKABBERITR
Table 1 Statistics of reopening test equipment for
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Fig.4 Typical reopening test curves of preexisting fracture
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Table 2 Test results of normal stress of preexisting fracture
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Table 3 Comparison of test and calculation values of
preexisting fracture normal stress(unit: MPa)
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