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Abstract; The tunnel of Sino—Mongolian railway passes through the karst development zone and fracture
zone. The geological structure is very complex, and the construction risk is great. It is difficult to meet the
requirement of geological hazard prediction by only one geophysical method. This paper puts forward to adopt the
TST, geological radar and transient electromagnetic method of integrated geological forecast technology,
geological structure on the front of the tunnel face detection and integrated optimization, accurate interpretation of
the adverse geological location, scale and characteristics, so as to ensure the safety of the tunnel construction.
The integration mode of the integrated geophysical method realizes the detection of short distance in front of the
tunnel face surrounding rock in length at the same time, using TST spatial array observation and migration
imaging method for geological radar and transient electromagnetic method in solving the defects of the surrounding

rock structure. Geological radar and transient electromagnetic method make uses of the difference of dielectric
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conductivity and dielectric constant of different media to make up for the insensitivity of TST to the moisture
sensitivity of surrounding rock. Results show that the method of comprehensive geophysical prospecting can more
accurately verify the location of unfavorable geological bodies such as karst cave, fissure and water system, and
provide scientific basis for reasonable grouting and water plugging.

Keywords: tunnel; TST; geological radar; transient electromagnetic method; advance geological

prediction ; integrate
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