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Abstract: By taking the Yan’an East Road Tunnel overhaul
project as the background, the principles, procedures and
methods of structural evaluation for the overhaul of shield
tunnels were put forward based on data investigation, tunnel
disease on-site detection and analysis, and performance
evaluation requirements. A multi-level evaluation index
system and process of environment, material, component and
structure was established, and severed for the overall
performance evaluation. Meanwhile, aiming at the special
with
convergence, by employing the comprehensive lattice theory

evaluation requirements of the sections large
and Diana finite element analysis method, a cross scale
simulation method of material, component and tunnel
structure was put forward. The cracking characteristics of

shield tunnel lining structure and the changing law under
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different convergent deformation conditions were analyzed,
and the convergence deformation of shield tunnel was
established.

Key words: shield tunnel; overhaul; cross scale; cracking

properties; evaluation index
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Tab.1 Grade division and overhaul scale for tunnel

based on service performance
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Fig.2 Service status of south line of Yan’an East
Road Tunnel
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Fig.3 Relation between convergence and settlement of
south line of Yan’an East Road Tunnel
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Fig.4 Cross-scale analysis method for tunnel crack under different convergence conditions
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Fig.7 Linear fitting results of size effect rate for

shield tunnel segment concrete
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Tab.3 Simulation parameters for concrete
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= SRR EIGE ERURELE teg,o/ ERURSE teq.ay/
B g vpa FF/MPa AR " TS (m? » Ly

FE 2X10° 350 0.2
TR 2X10° 350 0.2

®5 BERETHREATSH

Tab.5 Simulation parameters for segment and soil
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Yan’an East Road Tunnel
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