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Influence of deep excavation on adjacent tunnel in soil-rock mixtures

YANG Bo'?, TAN Yong'*

(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical
and Underground Engineering ( Tongji University) , Ministry of Education, Shanghai 200092, China)

Abstract; To tackle the response problem of existing tunnel induced by adjacent excavation in soil-rock mixtures,
numerical simulation tests based on discrete element method were utilized for investigation. By using the particle
flow code software PFC2D, the micro structure of the soil-rock mixture, the tunnel lining structure, and the pit
retaining structure were finely modeled, and the construction process was simulated. The influences of the rock
content (w) on the responses of tunnel lining due to excavation nearby in the cases of different tunnel locations
were systematically investigated. Results show that when the tunnel was located in the active earth pressure zone,
with the value of w exceeded 60% , the increase in w resulted in the formation of rock skeleton around the tunnel
segment, which decreased the tunnel responses induced by lateral excavation. When the tunnel was located in the
passive earth pressure zone, as the value of w was lower than 75% , the excavation-induced tunnel responses started
to decrease with the increase in the value of w; when the value of w exceeded 75% , such effect on tunnel responses
induced by excavation above the tunnel would lose efficacy.
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Tab.1 Contact model parameters of sand soil
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Fig.1 Stress-strain curves of biaxial shear test of sand soil
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Fig.2 Mohr’s stress circle of numerical tests
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Tab.2  Contact model parameters of rock content
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Fig.3  Micro structure of soil-rock mixture
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Tab.3 Matrial parameters of tunnel lining
. I/ B NI/ 1y Wi/ FATRES R/ AT RS B I/ ARG,
e
(kg-m™%) (GN-m™1) (GN-m™1) (GParm™!) (GParm™1) RSN
Bl 2 500 63 63 105 5.50 1.005 6
*4 BEERREER
Tab.4  Calibration results of tunnel lining
LE=3758 L= D) b i AR FHILAE/ mm BE f#%/ mm ARXT R 22/ %
HETASTES, 2.733 4 2.603 0 2.57
SR P 100 kN
AR TS, 2.510 0 2.375 1 5.37
HETAEIES, 2.1817 2.383 0 9.23
WHifrE g 25 kN/m
JEFRAEIES, 2.1817 2.3524 7.83
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Tab.5 Matrial parameters of pit retaining structure

— I/ 21 W/ Yl W/ AR R I, AT W/ A4S
(kg-m~%) (GN-m™") (GN-m™") (GPa-m™") (GPa-m™") BRRE
R S AL 2 500 63 63 110 45.8 1.0
P S 43 R 1 480 15.8 15.8 11.16 4.68 0.149
R SR A B A s i m by RROIIXPR TA T AN FS A3 w (% ) X2
BAE T i OB ) S O e bR B BUETE R g DR R BRE S5 R B R BT RS BT R T

BER KIS THRSE RN L, X b 1 S5 455 4 A 1)
ASTEAEREBEATIRE o 1 TAS SOF A XTS5 A 1 B ok
TS, EPATRE SR g T 3 AR g , i Tt
ARCRFEIE A E PR T RB/NRIT 86 e g
A 6 s,

F6 MTESIBERTHMEEIRESR

Calibration results of lateral deformation properties of

Tab. 6
diaphragm wall

Pk T A/ ST B TIEE AR
iz kN {t/mm fi#/mm /%
1 6.696 4 6.492 2 3.04
Wi f F 2 13.392 9 13.161 2 1.73
3 20.089 3 20.524 3 2.16
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Tab. 7  Calibration results of axial deformation properties of

diaphragm wall

Bt i 28/ Iii/utdﬁeﬁﬁ/ i&zﬁ%ﬁﬁﬁ/ A5
kN 10 > mm 10 > mm %/ %
1 2.450 0 2.4472 0.11
iy P 2 4,900 0 4,898 6 0.03
3 7.350 1 7.348 4 0.02
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Fig.4 Schematic of numerical calculation model( m)
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