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Abstract: Taking a tunnel engineering case as background, this paper makes multiple measurements during the construction process
of tunnel’s portal section, including convergence deformations of surrounding rocks, stresses of bolts, stresses and deformations of
primary and secondary liners, which give a great number of testing data. On this basis, numerical analysis is performed, the results

provide reliable and scientific basis for both design and construction salty of the liners. Not only can all this work guide constructing

technique of the tunnel under consideration but also accumulate valuable referential data for the projects of the same kind.
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Fig.1 Sketch map of support system in entrance and exit
section of tunnel (unit: mm)
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Table 1 Monitored parameters, measuring instruments and
layout of measuring points in monitoring section
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Fig.2 Sketch map of locating measuring instruments of
monitoring section (unit: mm)
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Fig.3 Convergent displacement-time curve of typical

section
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Fig.4 Pressures-time curve applied to support system
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Fig.5 Stress-time curve of steel plate bar in steel support

system
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Fig.6 Stress-time curve of reinforcing steel in reinforced
concrete
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Fig.7 FEM calculation model
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Table 2 Calculating parameters of support system

el s v3 HPERCR JRALL BT PEEREA %ﬁl&?éff
/KN-/m”> E;/GPa u c¢/MPa ¢/(°) n/l-d
INENES 229 4 0.3 1.0 46 0.05
ELEI Y - 190 — - — —
5 S VR T 22 23 0.16 — - —
BT - 200 — - — —
R 2525 28.5 0.16 — - —
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Fig.8 Displacement nephogram of surrounding rock
during initial supporting stages

R3 WHHEESLRERI LREEAL: mm)
Table 3 Comparison between calculating results
and monitoring data (unit: mm)

R 3 2 C E
TS -11.88 -9.88 -0.8 -0.35
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Table 4 Pressures applied to arch steel frame from surrounding rock changing with time(unit: MPa)

JAL 1d 2d 3d 4d 5d 6d 7d 9d 11d 13d 15d 22d 29d 45d 60 d
3% WHHEAE 5.52 5.43 532 5.03 4.59 5.06 4.67 4.27 3.93 3.81 3.55 3.48 3.29 3.48 3.35
3t SME 432 4.30 4.32 4.03 3.59 3.06 2.67 1.27 0.93 0.81 0.55 0.48 0.29 0.48 0.35
44 A 6.88 6.85 6.65 6.55 6.33 6.10 5.75 5.64 4.88 4.86 4.85 4.65 4.60 4.58 4.55
A SN 7.54 6.89 7.25 6.85 6.15 5.07 4.83 4.76 4.75 4.62 4.48 4.47 4.40 4.35 4.30
St vHEAE 6.23 618 6.12 5.98 5.77 5.54 532 5.30 5.11 4.78 4.55 4.65 4.52 4.33 4.28
St SME 5.15 5.05 5.00 4.86 4.65 4.34 4.12 4.11 4.08 3.88 3.65 3.61 3.54 3.35 3.08
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Table 5 Computing results of stresses and strains in second support system

TiH 1d 2d 3d 4d 5d 6d 7d 15d 30d 60d
3H#EWAI Y. 71/ MPa 18.50 18.31 17.41 16.95 16.21 15.82 1522 14.40 13.60 13.52
SR EE T NS pe 59.44 60.67 63.81 64.86 65.72 65.43 64.10 64.57 64.48 64.43

4(2) RN N 7/ MPa 9.34 9.25 9.35 9.34 9.07 9.11 9.01 8.66 8.91 9.04
42)IRHE L NAR/ pe 216.5 215.1 219.5 213.3 219.9 204.8 199.6 199.62 194.2 193.8
5(1) KNN3/ MPa 7.93 7.36 7.20 6.95 7.06 6.78 6.57 6.56 6.51 6.64
S(1)TREETNAR/ pe 60.66 60.30 62.72 62.60 63.80 63.44 64.65 64.77 63.56 64.17
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