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Damage Characteristics of Surrounding Rock for
Large-section Tunnel Excavated by Bench Blasting

ZHANG Bo
( China Railway 16th Bureau Group the Third Engineering Co. ,Ltd. ,Huzhou 313000, China)

Abstract: While excavating the rock mass by drilling and blasting method, it is bound to cause a certain degree
of damage to the surrounding rock. Therefore, it has an important guiding role for the tunnel support design and long-
term stability to make clear the damage characteristics of the surrounding rock during tunnel blasting excavation. Tak-
ing the blasting excavation of the Longnan Tunnel of the Ganzhou-Shenzhen High-speed Railway under Class [lI sur-
rounding rock as an example, the cross-hole ultrasonic detection method was used to detect the acoustic wave velocity
of the surrounding rock in different parts of the same cross-section of the tunnel,and the distribution characteristics of
the acoustic wave reduction rate were analyzed. Based on the analysis,the damage depth of the surrounding rock in
different parts of the tunnel was determined , and the relationship between the damage degree and the damage depth of
the surrounding rock was revealed. Based on LS-DYNA numerical simulation software ,the damage evolution and dis-
tribution characteristics of the surrounding rock under 8 cyclic bench blasting under the same working conditions are
simulated , which are basically consistent with the damage distribution characteristics evaluated by the acoustic wave
test. The analysis results show that the surrounding rock at the foot of the arch at the upper bench has the greatest de-
gree of damage, but with the shallowest damage depth. The maximum depth of damage to the surrounding rock is loca-
ted at the bottom of the inversion arch. Based on the damage distribution characteristics, and according to the engi-
neering analogy and relevant standards,the length of the initial supporting bolts of the grade Il surrounding rock of

Longnan Tunnel should be 3.5 ~4 m.
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Fig. 1 Schematic map of the topography and geology along Longnan Tunnel
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Fig. 4 Distribution diagram of the acoustic test holes
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o

m

SRR

SENTEFR

SHLAEER

*3 RERENREENENESH
Table 3 Parameters of class Il surrounding
rock of Longnan Tunnel
SRR R/ BUPisR i/ PUERMRE/
GPa MPa MPa
38 1.17 12

BREE/
ke iETs

.m*3)

2500

(k

0.25

3.2 RBEESRGEFHE
BRI, 8 ANEFRRR IE [ #4515 73 A 2 B 14
9 Ffr7Re RTLAF M B4 PR AR A S 2500 ] e 40 43 4
o5 PARPREA 1005, S EUE e A 00 R
‘I’ﬂ‘ji?ﬂﬂ%f*ﬁ“jt BRRE, B NEBBIHZ )G
BETE R L 75 B SO Ak L 3 i o P

Damage Variable
1.000e+00
9.000e-01 :I
8.000e-01 _|
7.000e-01 _
6.000e-01 _
5.000e-01 _
4.000e-01 _|

3.000e-01 _|
2.000e-01

1.000e-01 ]
0.000e+00 _|

S DUAE R

58\ G

B9 Bl o5 o0 A 2 14

Fig. 9 Contours of the damage distribution of the rock mass
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