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Research on influence of excavating road trench slope
on adjacent existing tunnel
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(1. China Railway Eryuan Engineering Group Co. Ltd., Chengdu 610031, China; 2. School of Civil Engineering, Southwest Jiaotong University,
Chengdu 610031, China; 3. School of Architecture, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The Yingbin Avenue trench slope being designed is adjacent to the existing Jingcheng railway 21th tunnel, the tunnel will
suffer a bad affection when the slope be excavated. A numerical analysis of statics and dynamics according to the rock and lining
parameters from the field test has been undertaken. This paper studies the maximum extension of slope which can be excavated and
the influence of tunnel on slope blasting vibration. The result indicates while the distance between the base of second slope and tunnel
center line is larger than 30 m, the inner force of tunnel lining will increase but the structure still in safety state when the second slope
be excavated; and when we excavate the slope by blasting method, if we consider a triple safety factor, and while the vibration
velocity is smaller than 1.5 cm/s, the dynamic tension stress of the 21th tunnel lining is smaller than its ultimate value; and therefore
we can undertake field monitoring by the reference control vibration velocity.
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Fig.1 The position relation between Jingcheng Railway
tunnel and slope of Yingbin Avenue
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Table 1 Analysis parameters of FEM
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Fig.2 The model of FEM

32 WHEIMN

VNI TR NCIE bR SR A I ER SR VB SN
MAAG I OL, ARYEE 1 TR T s ML, nEk 2 P
No

xX2 JWEIR
Table 2 The cases of calculation
TG
2% kel
1 2 3 4 5
Gl I .
B R B m HEN S 35 30 20 15

33 WEER KT
BN TR 2 1. 2 Fod I 2 Ja BEE AT e 1
FEE 3 TN I RAEWER 3 s

R 3 RBIERRIEN S BKE

Table 3 The maximum principal stresses of tunnel lining

T 1| FOn I 2 FIBBIFFE
o1/ MPa o3/ MPa o1/ MPa o3/ MPa
1 0.29 -3.68
2 0.31 -4.65 0.30 -5.21
3 0.30 -5.73 0.88 -7.23
4 0.32 -6.23 2.76 -13.46
5 0.34 -7.50 5.65 -15.02
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Fig.3 The hole layout drawing of the slope
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Fig.4 The time-history curve of blasting loads
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Table 4 The maximum values of blast loads and
calculation time for different cases

TS Prax /107 Pa R AER
1-1 1.25 2.0
2 6.77 1.0
3 8.91 1.0
4 8.41 1.0
5 10.00 1.0
6 25.10 1.0
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Table 5 The maximum velocity and first
principal stresses for different cases
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Fig.5 The relation curve between the maximum of first
principal stress and the maximal vibration velocity
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