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Two-stage back analysis of initial geostress field in rockburst
area based on lateral pressure coefficient

MENG Wei, HE Chuan, WANG Bo, ZHANG Jun-bo, WU Fang-yin, XIA Wu-yang
(Key Laboratory of Transportation Tunnel Engineering of Ministry of Education, Southwest Jiaotong University, Chengdu, Sichuan 610031 China)

Abstract: In order to accurately obtain the distribution rule of initial geostress field of Sangzhuling tunnel site, a two-stage back
method to calculate initial geostress in rockburst area is presented. Based on the least square method, multiple linear regression is
used to analyze the initial geostress field and with superposition principle, the initial geostress field is obtained. The wall stress after
tunnel excavation is measured through stress relief method. According to the site of rockburst, the lateral pressure coefficient is
acquired and then compared with its equivalent value from the primary inversion in the corresponding position. If both values are
larger than or equal to or less than one, then the lateral pressure coefficient is assumed to be the calculated value of primary inversion
and the value is taken as the constraint condition to modify the initial geostress. When the calculated secondary wall stress acquired
from the modified initial geostress is close to the measured one, the secondary geostress is obtained through the regression analysis
with the modified initial geostress and in-situ geostress. The conclusions show that when a small number of boreholes are used for
in-situ geostress and with a large computational domain, there are some errors between the measured stress and the calculated stress
from the primary inversion in positions far from the boreholes. Furthermore, based on in-situ geostress, the secondary inversion
modifies results by using measured secondary wall stress as a complement, and then the calculated stress in positions far from the
boreholes shows better agreement with the measured stress, which can be presented as an inversion method to provide reference for
similar research projects.
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Fig.1 Geological map of tunnel longitudinal section
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e oy JVEALBI A SRR T 1R o, Tl LA A R/ KT
ERS; o, AEEERTT.

%% 1 AJ%0, {E DK—SZLSD—2 £h+LBT X I8
ENAKNRRIEA NG, >0, >0,, KFEMNS
5 S, FH] DK-SZLSD-2 %hifLIE X 84
TE—EMACHFRIEER, 5 RE 2 —ANEG LR AL H R
7745 B S R AN SEBRIG BEHE X AT 40N 77371
OIATRIAR, WO 0 R T SRR BE L X PRI 46 R
71 .

3 FEhEXHIAEI N F337— IR AR o

RIS AT B 5 R %, T
SR I A WL P 04151, R ST R FR EF
LA | TR R A S R SRS B X B
FF452 RIS AT — R, LR
FRLA 2. JUR s REE A 5 UL 2.

|%i¢8iﬁfﬁi*ﬁﬂ| |%E ) ﬁ%ﬁiﬁg@*ﬁﬂH Hi % R |
[ |

v

~
(T i 25 HH T HE OB, ST AR 2R 0 W A Rk M T 3
ATALTE, ST BUE SR, eI SRR, Ee g
i R g AR bR

[ U/ =k AR AE I, RS R A0 A

v

Il 43 #r 28 R IGE T 56 . Ol YRR 1) 235 ARG 560 5
OIEIEES GO RE R e v

R
A
L | B <t s 173 | )
B2 —&RRERE

Fig.2 Process of primary inversion
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Table 2 Physico-mechanical parameters of rock masses!"!

mpen TR E Ay
/GPa / (kKN/m®)

B A (1) 30 0.36 24.0
FRNKE (D) 52 0.21 26.0
KA (D) 55 0.20 26.0
TERE V) 50 0.22 25.5
REGWHE(V) 6 0.27 23.5
B R 2 (V) 8 0.26 23.5
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Fig.4 Diagram of gravity and tectonic condition
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Table 3 Measured values, regression values and absolute errors of in-situ geostress
LR E o./MPa o,/ MPa o./MPa 7./ MPa sl )
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Table 4 Measured secondary wall stress cr; and
calculated secondary wall stress o/, obtained
from primary inversion

o o'
R R 2 2 A % iR
/ MPa / MPa
DK183+183 32.71 46.15 13.44
DK183+256 35.70 46.22 10.52
DK183+509 38.23 45.90 7.67
25T i 25 22 / / 31.63
#£5 HEFE DK183+183~DK183+509 [ 2 1AYIE /1255

Table 5 Physico-mechanical parameters of rock masses
from DK183+183 to DK183+509

Wy PR E AL I W EEEE 1
/ (N/m?) /GPa ° /MPa )
26.0 55.0 0.2 1.8 55.0
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Table 6 Initial geostress and lateral pressure parameters
of measured secondary wall stress position

g o % W 1 R 3
/ MPa / MPa
DK183+183 21.49 27.42 0.78
DK183+256 21.29 27.41 0.78
DK183+509 20.44 27.07 0.76
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Table 7 Records of in-situ rockburst
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Fig.9 Process of secondary inversion
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Table 8 Measure secondary wall stress 0'; and calculated secondary wall stress o, obtained from secondary inversion
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