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Abstract

In this paper, we propose a solution model based on Finite Difference Time Domain (FDTD) me-
thod to analyze the electromagnetic pulse propagation in tunnels. In this method, Conventional
Perfectly Matched Layers (CPML) is occupied to truncate the computational domain, and confor-
mal grids are used to model camber top of the tunnel. Ultra-wideband pulse is used as the source
used to and parallel implementation is occupied to overcome the computer memory limit. The
electromagnetic pulse propagation in tunnels is simulated and some propagation laws are found
which demonstrate the efficiency of the proposed method.
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Figure 1. Computational model of the tunnel
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Figure 2. Cross section of the computational model. (a) Computational model of the tunnel; (b)
Conformal technique of the tunnel
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Figure 3. Waveform of UWB pulse
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Figure 4. The distribution of the computational codes
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Figure 5. Communication of the fields
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Figure 6. Field communication order and its program
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Figure 7. Distribution of the fields and the observed waveforms. (a) Distribution of E, component; (b) Wave-forms at
different places
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