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Abstract: According to the construction conditions of Heshang small-space tunnels with large section in Fuzhou International Airport
Expressway, a finite element analysis program is established to simulate the construction process. In the program, the double-heading
construction method, middle wall construction method and benching tunneling method have been simulated; and the settlements of
vault and ground, stress of the interspace rock and stability of the surrounding rock are analyzed and compared; then the advantages
of the three methods are compared. Considering the characteristics of Heshang Tunnel, the practical construction scheme is optimized.
The experience and conclusions can be for reference in the design and construction of similar tunnels.
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Fig.1 Cross-section of Heshang tunnel(unit: cm)
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Fig.2 Mesh map for finite element model
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Table 1 Parameters of solid element

e HPERCR AR L G BRT BEEA
E/GPa U y/ (kN/m3) c/kPa o/ (©)
V g 1.5 0.32 20 200 30
R 1.5 0.32 22 280 32
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Table 2 Parameters of beam and bar elements

- PR AR s R B
E/GPa 7/ (kN/m®) Al m? I/m'
RYHIT 200 78 0.000 6
UL 25 23 0.27
rhE R 25 23 0.18 0.000 49
sy 28.5 25 0.55 0.013 86
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Fig.3 Simulating step of three construction schemes
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Table 3 Values of crown settlement under three schemes

JH st BT F Y1/ mm
(| A5l
AN B 10.7 9.6
PR Rk 11.1 10.3
[ENUIRES 12.8 12.1
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Table 4 Values of ground settlement under three schemes

N L%/ mm
TR ‘ - :
Je il rp ] bR A il
AN B 7.9 7.0 7.2
op B RE 8.2 7.7 7.9
ELRER 9.8 9.7 9.7
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Fig.4 Typical points of interspace rock stress under three
construction schemes
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Table 5 Stress of interspace rock under three schemes
R J1/ kP N2 )/ kP
et IR KEN T/ kPa IR/NER )/ kPa
A B C A B c

KUEEE: 5179 4964 5042 278.1 2837 2674
hEgEEE:  561.2 520.9 563.9 270.3 286.6  259.7
ELRER 851.5 5932 897.1 301.6 3270 2998
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Fig.5 Yield zone of rock under three construction schemes
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Table 6 Monitoring value of horizontal convergence and
crown settlement

o HETHUR T T Pk FaE IR a)
L BB N

/ mm / mm /d

K6+650 26.22 11.13 30

) K6+635 29.04 6.12 28
Zeil

K6+620 17.67 7.12 30

K6+600 17.21 222 20

K6+650 17.21 2.40 26

) K6+635 17.01 4.79 25
Al

K6+620 17.11 2.76 23

K6+600 15.51 2.03 22
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