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组合爆破法TSP超前地质预报研究

许振浩 李术才 张庆松 李利平 张霄 高阳 原小帅

山东大学岩土与结构工程研究中心, 山东 济南 250061

摘要： 

为同时提高TSP隧道地震波超前地质预报距离和精度,采用组合爆破法改进了原TSP超前地质预报信号触发方式,提
出了激发孔中心距经验公式.选用延时误差为几微秒或零点几微秒的瞬发雷管,引进延时测量仪测量雷管起爆延时,可
有效减少地震波信号走时误差,提高预报准确度.采用组合爆破法可同时获得高能量与高频率的地震波信号,使超前地

质预报在距离和精度两方面均得到了提高.该方法在宜万铁路云雾山隧道、沪蓉西高速齐岳山隧道和龙潭隧道得到

了成功应用. 
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Studies on combined blasting method of the TSP advanced  geological prediction

Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061, China 

Abstract: 

In order to simultaneously get long distance and better precision of tunnel seismic prediction(TSP), the 
combined blasting method was adopted to ameliorate trigger modes of seismic signals in the TSP 
advanced geological preeiction. The empirical formula of the center distance between the trigger 
boreholes was brought forward.In addition, when the time delay errors of instantaneous detonators 
were  controlled under several micro-seconds or even several tenths of one micro second, and the 
measuring instrument was introduced to measure the  time delay error, the errors of seismic travel time 
information and geological predictions could be reduced. By means of the combined blasting method, 
seismic waves with the characteristic of both highenergy and high frequency, as well as long distance 
and better precision of predictions could be obtained at the same time. This method was successfully 
applied at the Yunwushan tunnel of the Yiwan Railway, and the Qiyueshan Tunnel and the Longtan 
tunnel of the Hu-Rongxi Expressway.

Keywords: combined blasting   tunnel seismic prediction(TSP)   seismic wave   advanced geological 
prediction   time delay error   

收稿日期 2009-05-20 修回日期  网络版发布日期 2009-08-24 

DOI: 

基金项目: 

国家高技术研究发展计划(863计划)资助项目(2007AA11Z131)；国家自然科学基金面上资助项目(50874068) 

通讯作者: 

作者简介: 许振浩(1985-),男,湖北恩施人,博士研究生,主要从事高风险岩溶隧道不良地质超前预报与综合治理方面

的研究.E-mail:issacxuzhenhao@163.com 

作者Email: 



PDF Preview 

参考文献：

本刊中的类似文章

Copyright by 山东大学学报(工学版)


