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Effects of excavation and support schemes on stability of surrounding
rock of tunnels
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Abstract: The impact of excavation and construction methods on the stability of tunnels with general quality rock is studied.
The construction plans are developed, taking into account two factors during tunnel construction: the installation of support and
the time of support installation. Based on the Hoek-Brown criteria, numerical simulations of tunnel construction plans are
performed using the FLAC?P to investigate the stability of the surrounding rock of tunnels based on the convergence constraint
principle. The results indicate that the factor of whether or not support is installed has a significant impact on the shape and
characteristics of the longitudinal characteristic curve of the tunnels. Under the condition of considering no support installation,
the differences in the shape and characteristics of the longitudinal characteristic curve under different excavation conditions are
not significant. Considering the time of support installation and whether or not support is installed does not have a significant

impact on the safety factor of the surrounding rock.
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Table 1 Parameters related to tunnel and surrounding rock

205 1835 U T IR 35 1) 1E & i ZH BE
it T Zvithingk 3 fios. Hod, BEEd R YU HLRL F)/MPa 28
BN 3.0 m AR e =RIFE T, B4 FRIFLIS2/L/MPa 50
B EMEM= 0% BEANKEGS 60 m ﬁgﬁm ) 0.026
. . . N y 0.25
F112.0 mo %3, 3tik 15 MET TR, BT wsa%ri%wp o
NN USRI \ 5 o =) | =8 a
Tk G UEHTIE B A S e R MR R R LR A A o g e b
< g HIRTEIRIR GSI 48
SRR Hoek-Brown 4 m, 7
— i - % J1/MPa 2.145
2 ZHERERT B A/ ) 27.05
=2 TPEBBH
Table 2 Parameters of support structures
BE TS BUE Hifr 35 BUE MWHASHL BUE
R E/MPa 12300 R E/MPa 210000 PR/ MPa 210000
THFAEL 0.2 PLBY 5 /MPa 310 Hf%/m 1.0
JEJE/m 0.1 HA&/m 0.02 JEJE/m 0.2
PR 55 /MPa 18.9 K /m 4.0 Pihi i/ MPa 268
— — &) ¥ /m 0.5 A /m? 3.5578x10°
3 HILIARFITER
Table 3 Design of construction schemes
E“B)’T%E/m NN N ﬁ%ﬂ&ﬁ‘ 7E{§%i %Mﬁ'&jﬁﬁ
H e gk s —— = o o g
Ml TR 5 Bog S=E i /m . KR/ B fmiE HEE EE BHAY
m m EE/m #H/m m m
1 9.8 — — — — — — — — — —
1 2 9.8 — — — 3.0 40  0.02 0.5 0.5 0.2 1.0
3 9.8 — — — 6.0 40  0.02 0.5 0.5 0.2 1.0
4 5.0 4.8 — 6.0 — — — — — — —
2 5 5.0 4.8 — 6.0 3.0 40  0.02 0.5 0.5 0.2 1.0
6 5.0 4.8 — 6.0 6.0 40  0.02 0.5 0.5 0.2 1.0
7 5.0 4.8 — 12.0 — — — — — — —
3 8 5.0 4.8 — 12.0 3.0 40  0.02 0.5 0.5 0.2 1.0
9 5.0 4.8 — 12.0 6.0 40  0.02 0.5 0.5 0.2 1.0
10 5.0 2.8 2.0 6.0 — — — — — — —
4 11 5.0 2.8 2.0 6.0 3.0 40  0.02 0.5 0.5 0.2 1.0
12 5.0 2.8 2.0 6.0 6.0 40  0.02 0.5 0.5 0.2 1.0
13 5.0 2.8 2.0 12.0 — — — — — — —
5 14 5.0 2.8 2.0 12.0 3.0 40  0.02 0.5 0.5 0.2 1.0
15 5.0 2.8 2.0 12.0 6.0 40  0.02 0.5 0.5 0.2 1.0
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Fig.1 Numerical modelling using FLAC3P
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Fig. 7 LDPs of unsupported tunnel
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NS 2 25 e 5 LA W [RIAE R 2 P A A LA
X MPIFHEAER 1. TR 1 MEE S, 46
X (D, WHEp ., R F, FITE 4,
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Table 4 Factors of safety of surrounding rock of tunnel

éﬁ%” 7‘5‘% pi,equ /Mpa pi,min /Mpa FS
1(1) 1.09 0.15 1.04
: 12) 0.85 0.15 1.03
2 2.05 0.15 1.07
3 1.71 0.15 1.06
4(1) 1.22 0.15 1.04
5 4(2) 0.94 0.15 1.03
5 1.98 0.15 1.07
6 1.71 0.15 1.06
7(1) 1.38 0.15 1.05
3 7(2) 1.04 0.15 1.03
8 1.93 0.15 1.07
9 1.64 0.15 1.06
10(1) 1.19 0.15 1.04
A 102) 0.92 0.15 1.03
11 1.96 0.15 1.07
12 1.65 0.15 1.06
13(1) 127 0.15 1.04
5 13(2) 0.95 0.15 1.03
14 1.88 0.15 1.07
15 1.55 0.15 1.05
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