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爆破开挖作用下隧道围岩振动响应特征研究 

衣忠强 

中铁九局集团第一建设有限公司，江苏 苏州 215299 

 

[摘要]隧道爆破开挖产生的振动效应对围岩和隧道结构造成不利影响，是隧道钻爆法施工亟待解决的重要难题之一。以安康

隧道软弱围岩段爆破开挖为研究对象，构建了爆破开挖作用下隧道围岩振动数值分析模型，通过隧道等效爆破荷载施加，重

点研究了不同爆心距离和围岩质量对隧道围岩振动响应的影响，分析了围岩峰值质点速度的变化规律。根据爆破荷载作用下

隧道围岩振动响应数值分析结果，能够为安康隧道的结构稳定性分析提供基础依据，从而有助于提出安康隧道爆破控制措施

和减振措施等。 
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Research on the Vibration Response Characteristics of Tunnel Surrounding Rock under 
Blasting Excavation 
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Abstract: The vibration effect generated by tunnel blasting excavation has adverse effects on the surrounding rock and tunnel 

structure, which is one of the important problems that urgently need to be solved in tunnel drilling and blasting construction. Taking 

the weak surrounding rock section of Ankang Tunnel blasting excavation as the research object, a numerical analysis model of tunnel 

surrounding rock vibration under blasting excavation is constructed. By applying equivalent blasting load to the tunnel, the influence 

of different blasting center distances and surrounding rock masses on the vibration response of tunnel surrounding rock is studied, and 

the variation law of peak particle velocity of surrounding rock is analyzed. Based on the numerical analysis results of tunnel 

surrounding rock vibration response under blasting load, it can provide a basic basis for the structural stability analysis of Ankang 

Tunnel, which is helpful for proposing blasting control measures and vibration reduction measures for Ankang Tunnel. 
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1 工程概况 
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表 1  安康隧道围岩分级统计表 

2 数值模型 

2.1 隧道数值模型 

2.2 隧道等效荷载 
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图 1  爆破荷载历程 

3 爆破振动规律研究 

3.1 不同爆心距离爆破振动规律 
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图 2  质点振动速度（PPV）与爆心距离的变化关系 

3.2 不同围岩质量爆破振动规律 

表 2  不同围岩级别的力学参数 

表 3  不同围岩级别拱顶处质点振动速度 

4 结论 
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