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Mechanical properties of middle pilot tunnel and middle diaphragm wall in
shallow-buried loess multi-arch tunnel under unsymmetrical pressure
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Abstract: [ Objective] To find out the construction mechanical properties of middle pilot tunnel and middle
diaphragm wall in shallow-buried loess multi-arch tunnel under unsymmetrical pressure, the Nieye tunnel on
Zhuoni-Hezuo expressway was taken as the study object. The internal force distribution and development rules
of middle pilot tunnel and middle diaphragm wall during construction were studied by applying the in-situ
monitor. [ Method] The distribution development rules and influencing factors (i.e., middle pilot tunnel
surrounding rock pressure and support structure stress, middle diaphragm wall bottom pressure, reinforcement
axial force, and concrete stress) during construction were studied by analyzing the monitoring data.
[ Result] Due to the existence of middle diaphragm wall, the construction on main tunnels has little influence
on the middle pilot tunnel stability. The steel frame stress at right arch shoulder of middle pilot tunnel is the
maximum, which is 330. 9 MPa. The construction on top step in main tunnels has the greatest influence on

middle diaphragm wall stress state. The peak axial force of middle diaphragm wall appears in 10 days’
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excavation on top step of right tunnel, which is 43.4 kN. Simultaneously, the concrete stress increases

rapidly and peaks at 25.9 MPa. In addition, the construction on middle step and inverted arches in main

tunnels has little influence on the mechanical state of middle diaphragm wall. The peak pressure of middle

diaphragm wall right bottom is 536. 2 kPa. [ Conclusion] The reinforcement of middle diaphragm wall and

tunnel foundation can effectively reduce the settlement deformation of middle diaphragm wall and tunnel

structure. The middle diaphragm wall stress state can be optimized at the same time.

Key words: tunnel engineering; mechanical property; in-situ monitor; middle diaphragm wall; middle pilot

tunnel
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Table 2 Important construction process time nodes
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