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摘要 电子雷管是一种延期时间可以根据实际需要任意设定并精确实现发火延时的新型电能起爆器材，是近年来起爆器材领域里新进展

之一，被称为爆破技术的一场革命。结合兰渝铁路的建设，在人和场隧道进行电子雷管降振试验、电子雷管与非电雷管联合降振试

验，对隧道电子雷管爆破降振机制进行研究，优化隧道炮眼的延时时间，研究电子雷管与非电雷管的衔接方法，取得隧道电子雷管单

孔连续起爆降振技术和电子雷管与非电雷管联合降振技术。隧道电子雷管单孔连续起爆降振技术，与隧道非电雷管爆破相比，在爆破

进尺不变的情况下，爆破振动降低80%以上；在爆破进尺增加25%的情况下，爆破振动降低50%以上。隧道电子雷管与非电雷管联合

降振技术，与隧道非电雷管爆破相比，在爆破进尺增加25%的情况下，爆破振动降低40%以上。隧道电子雷管单孔连续起爆降振技术

的炮眼间延时间隔时间对隧道爆破的效果至关重要，炮眼间延时间隔时间过大，影响隧道的爆破进尺和岩石破碎效果；炮眼间延时间

隔时间过小降振效果不明显，有时振动反而增大。隧道电子雷管降振技术，不但解决复杂环境下铁路隧道的施工问题，该技术也可在

城市公路隧道中进行应用，已取得良好的社会和经济效益，对类似工程具有很好的指导意义。
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Abstract： Digital detonator?s delay time is arbitrarily set up according to field requirement and its delay time is 

very accurate. Digital detonator is one of the most advanced detonators，and is leading the revolution of blasting 

technology. Several experiments of building tunnels with digital detonator blasting are tried out in Renhechang 

tunnel of Lanzhou—Chongqing railway，decreasing blasting vibration mechanism with digital detonator is studied. 

The optimal delay time of blast hole of tunnel is gained；technology of tunnel digital detonator blasting one by one 

hole is put forward，the blasting vibration is decreased at least 80% in the same blasting advance with detonator 

blasting with shock-conducting tube，and at least 50% at increasing 25% of blasting advance. Several mixed 

networks of digital detonator and detonator with shock-conducting tube are tried in order to reduce the blasting 

cost of tunnel. The optimal joint technology is put forward，the blasting vibration is decreased at least 40% at 

increasing 25% of blasting advance. The interval between blasting hole delay time greatly affect the result of 

tunnel blasting，the longer interval between blasting hole delay time result in shorter blasting advance of tunnel 

and bad fragment，the shorter interval result does not decrease blasting vibration，sometimes increases blasting 

vibration. The experimental results settle the problem of blasting building railway tunnel in complicated 

environment，and are also applied to city highway tunnels，the social and economic benefits are acquired. The 

study result can provide references for tunnel in complicated environment. 
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