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Model test study of tunnel mechanical characteristics
under plane charge explosion
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(The Third Engineering Corps Scientific Research Institute of the Headquarters of General Staff, Luoyang, Henan 471023, China)

Abstract: Through the model test of blast-resistance structure of the tunnel, the deformation behaviour of the surrounding rock and

lining structure of the tunnel is studied. The principle and method of plane charge explosion model test is introduced. Based on the

test results, the stress peak value distribution characteristics around the tunnel under the design load and overload conditions are

analyzed. The deformation behaviours of surrounding rock under the above two conditions are put forward. Contrast analysis is

carried out in several aspects, including relative displacement between arch crown and tunnel floor, strain peak value around the

tunnel wall, variation of strain on the tunnel wall with time, etc. Test results show that the supporting structure of lining can improve

the blast-resistance ability of the tunnel efficiently. It is an important technical method to improve the resistance grade of the tunnel.
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Table 3 Physico-mechanical parameters of prototype and model medium
e BUESRIE Ll RN P EEHE £ A AR L TARALE B
/uL

g R./MPa R./MPa ¢/MPa 0/C) En/GPa u p /(glem?)
JRRIZEAE VXt S5 15~25 0.83~1.40 0.40~1.20 35~45 4.0~15 0.25~0.30 2.30~2.60
BREERM R S5 0.375~0.625 0.021~0.035 0.01~0.030 35~45 0.100~0.375  0.25~0.30 1.97~2.23
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Table 4 Physico-mechanical parameters of the prototype
and model material of the tunnel lining
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Fig.1 Survey points for the free field parameters

measurement in the model medium (unit: mm)
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Fig.2 Measured points for accelerates, displacements and
strains of the tunnel wall (unit: mm)
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Fig.3 Comparison of the stress peak values around the
tunnel between unlined and lined tunnel under
design load condition
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Fig.4 Comparison of the stress peak values around the
tunnel between unlined and lined tunnel
under overload condition
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Table 5 Characteristic values of relative displacement
between arch crown and tunnel floor under design load

condition in the unlined tunnel

WIERss VE(EALES /mm BIAINE] ¢, /ms  _LTHIA] £ /ms
ul 0.97 2.56 6.20
u2 1.10 2.56 6.48
u3 1.07 2.64 6.80
ud 1.13 2.64 6.08
RES)] 1.07 2.60 6.39
R 6 BFIE AN E BT EARARN A LR

Table 6 Characteristic values of the relative displacement
between arch crown and tunnel floor under design load
condition in the lined tunnel

MIERss VE(EALES /mm BIAINE] ¢, /ms  _LTHIA] £ /ms
ul 0.55 2.72 5.72
u2 0.46 2.72 5.68
u3 0.53 2.64 5.44
ué 0.60 2.64 5.48
RES)] 0.51 2.68 5.58
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Fig.5 Comparison of the peak values of strain on tunnel
wall between unlined and lined tunnel under
design load condition(unit: mm)
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Fig.6 Comparison of the variation of strain on tunnel wall
with time between unlined and lined tunnel
under design load condition(unit: mm)
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