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Abstract

Through analysis of stress redistribution of surrounding rock during the tunnel construction
process step, the dynamic changes of tunnel pressure arch were studied. The conclusions were
gotten: in the two process steps the thickness of the temporary and final upper pressure arch is
larger than that of the side pressure arch, but the maximum stress on the coordinate axis is rela-
tively smaller, the temporary upper pressure arch moves to the tunnel and the temporary side
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pressure arch moves away from the tunnel to form the corresponding final pressure arch, and the
final pressure arch thickness and the maximum stress on the coordinate axis are larger, with the
increase of the height of the upper step, the temporary upper pressure arch gradually moves away
from tunnel and stabilized, the temporary side pressure arch gradually moves away from the
tunnel and stabilized, the thickness of temporary pressure arch is increased and then stabilized,
the maximum stress on the coordinate axis increases; the step quantities do not affect the final
pressure arch.
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Figure 1. Construction procedure of steps method
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AR SCF 4 ORI AT FU RS TE & R T R P R B, A BERCR PR AR, L]
BRI BE 3N 10 m, BEREE AN 1 m, Bk RS RSHn g 1, BB R T2 58 U R AL R,
FHIE R E AR 04, aniEl 2, BRI AR R ASERRIE Rt ACEIRIA A x i, B Ry A
TEBEE F PO e A BR R S, TR B3 py = 10 Mpa, /K°Fi3k px = 5 Mpa.

Table 1. Parameters of particles and wall

= 1. BRI IR
r/cm pl(kg/m?®) f kn/(N/m) k s/(N/m) n_bond/N s_bond/N
2~5 2600 10.0 5 x 108 5 x 108 1x10° 1x10°

Figure 2. Model of tunnel after excavation
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Figure 3. Stress distribution after the excavation of the upper step
3. LEMAEZERN D
Table 2. Parameters of the temporary pressure arch after the excavation of the upper step
2. LEMAEZRIRNED#SHK
L& EEm y w/m y s/m X /M X slm oxm/Mpa oym/Mpa
0.50 1.39 1.88 0.90 1.27 5.81 13.56
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Figure 4. Stress distribution after the excavation of the lower step
4. FEMFEZEHRE NS
Table 3. Parameters of final pressure arch after the excavation of lower step
# 3 TEMALZEREENHNSH
EEWEEm y w/m y s/m X /M X s/m oxm/Mpa oym/Mpa
0.50 1.15 1.68 1.03 1.52 6.89 14.31
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0 s 46 A FRE b S B BRI R TS K, R e, I B A T, AR
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Table 4. Parameters of the temporary pressure arch at different upper step height

% 4. FELANEEISHENRSS

E&HmEEm y w/m y a/m X w/m X s/m oxm/Mpa sym/Mpa
0.25 1.49 191 0.74 1.16 5.57 12.18
0.50 1.39 1.88 0.90 1.27 5.81 13.56
0.75 1.30 1.80 0.98 1.46 6.00 13.85
1.00 1.26 1.77 1.01 1.48 6.21 14.37
1.25 1.16 1.67 1.01 1.48 6.56 14.69
1.50 1.11 1.67 1.01 1.48 6.71 14.72
1.75 1.10 1.67 1.01 1.48 6.82 14.62
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BEIER BT G BrdEATIE, 2Rt E QU@ i mEn 1/8~7/8, HfsHAREFHITHZT 6
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Table 5. Parameters of final pressure arch at different upper step height
#=5 TRILEMEERLENMESY

E&HmEEm y w/m y a/m X u/m X s/m oxm/Mpa sym/Mpa
0.25 1.15 1.67 1.04 1.52 6.88 14.28
0.50 1.15 1.68 1.03 1.52 6.89 1431
0.75 1.13 1.67 1.01 1.48 7.04 14.61
1.00 1.14 1.67 1.01 1.48 6.99 14.61
1.25 1.14 1.67 1.01 1.48 6.98 14.62
1.50 1.16 1.67 1.01 1.48 6.98 14.62
1.75 1.15 1.67 1.01 1.48 6.99 14.65
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Figure 5. Construction of three steps and four steps method
E 5 ZAMFMmEEmERTI TR
Table 6. Parameters of final pressure arch of three steps and four step method
F* 6. ZEMMMUEMEREE NS
EM e y w/m y #/m X w/m X 4/m oxm/Mpa oym/Mpa
=& 1.19 1.69 1.05 1.57 6.88 14.35
V& 1.19 1.69 1.05 157 6.88 14.35
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