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Abstract: In order to ensure the normal passage of vehicles and the safety of the existing tunnel support

structure during the blasting through the highway, the evaluation method of engineering blasting effect
based on extension-AHP model was proposed. Firstly, by means of investigation and analysis, the blasting
effect rating standard and index system were established, and the model was applied to the evaluation of a
water diversion project. Secondly, AHP was used to determine the weights of evaluation indexes, and the
combined relevance degree of blasting rating was calculated. Finally, the results of the blasting effect
rating were verified by acoustic detection test, blasting shock wave test and blasting seismic wave test. The
study shows that the combined relevance degree (); _,, is calculated by extension-AHP model. The

blasting effect of the tunnel boring is ,,, =—0.017, and the evaluation grade is a good blasting effect.

The surrounding rock loose circle of the tunnel is relatively small and evenly distributed. The influence
range of the surrounding rock stability is about 0. 5-0. 6 m. The blasting energy does not cause the rock
rupture zone to further extend the signs of the inward. The energy attenuation trend of blasting seismic
waves is different under different wave frequencies. However, the attenuation rate is greater than that of
low-frequency component energy in the overall performance of high-frequency component energy. In the
same channel, with the increase of the distance between the blasting source and the measurement points,
the overall vibration waveform becomes narrower. The main frequency increases first and then decreases,
and the main frequency domain moves to the low-frequency direction. The overpressure peak attenuation
characteristic of blasting shock wave meets Py=al™”. With the increase in the distance from the blasting
source, blasting shock wave overpressure attenuation coefficient is an increasing trend. The measurement

range belongs to the shock wave attenuation zone. The shock wave overpressure peak of the tunnel entrance

and the construction outside tend to converge.
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Table 1 Standard of evaluation grade

TR M, M, M, M, M; Sepr A
Z, [1,0.61] (0.61,0.38] (0.38,0.25] (0.25,0.17] (0.17,0] 0. 404
7y, [1,0.88] (0.88,0.70] (0.70,0. 53] (0.53,0.32] (0.32,0] 0. 663
Y, Zy [1,0.86] (0.86,0.71] (0.71,0.57] (0.57,0. 34] (0.34,0] 0.523
Z, [1,0.89] (0.89,0. 68 (0.68,0.47] (0.47,0.29] (0.29,0] 0.503
7 [1,0.71] (0.71,0.42] (0.42,0.29] (0.29,0.20] (0.20,0] 0.393
7, [1,0.79] (0.79,0.53] (0.53,0.26] (0.26,0. 08 (0.08,0] 0.204
Zy [1,0.78] (0.78,0.46] (0.46,0. 18] (0.18,0.08] (0.08,0] 0.383
7, [1,0.59] (0.59,0.27] (0.27,0.15] (0.15,0.07] (0.07,0] 0.445
Y, Zy, [1,0.84] (0.84,0.62] (0.62,0.45] (0.45,0.24] (0.24,0] 0.397
Zo [1,0.63] (0.63,0.42] (0.42,0.21] (0.21,0.10] (0.10,0] 0.295
Zog [1,0.90] (0.90,0.69] (0.69,0.51] (0.51,0.31] (0.31,0] 0.527
Zy [1,0.65] (0.65,0.34] (0.34,0.13] (0.13,0.05] (0.05,0] 0.544
Z, [1,0.63] (0.63,0.32] (0.32,0.16] (0.16,0.07] (0.07,0] 0.274
Z, [1,0.72] (0.72,0.50] (0.50,0. 28] (0.28,0.09] (0.09,0] 0. 109
v Z, [1,0.82] (0.82,0.56] (0.56,0.29] (0.29,0.11] (0.11,0] 0.545
Z, [1,0.77] (0.77,0.43] (0.43,0.24] (0.24,0.08] (0.08,0] 0. 130
Zy [1,0.88] (0.88,0.67] (0.67,0.39] (0.39,0.16] (0.16,0] 0. 805
7 [1,0.86] (0.86,0. 64] (0.64,0.40] (0.40,0. 18] (0.18,0] 0.717
Za [1,0.88] (0.88,0.67] (0.67,0.46] (0.46,0.29] (0.29,0] 0. 642
Zs [1,0.86] (0.86,0.61] (0.61,0.49] (0.49,0.29] (0.29,0] 0.738
Z [1,0.61] (0.61,0.33] (0.33,0.16] (0.16,0.06] (0.06,0] 0.439
Y, Z [1,0.82] (0.82,0.54] (0.54,0.38] (0.38,0.21] (0.21,0] 0.255
Zis [1,0.71] (0.71,0.40] (0.40,0.29] (0.29,0. 18] (0.18,0] 0.417
Zi [1,0.67] (0.67,0.46] (0.46,0.33] (0.33,0.19] (0.19,0] 0.343
Z [1,0.92] (0.92,0.69] (0.69,0.46] (0.46,0.20] (0.20,0] 0.531
Z [1,0.76] (0.76,0.48] (0.48,0.29] (0.29,0.07] (0.07,0] 0.471
v, Z, [1,0.60] (0.60,0. 28] (0.28,0.15] (0.15,0.05] (0.05,0] 0. 099
Z [1,0.67] (0.67,0.46] (0.46,0.25] (0.25,0.08] (0.08,0] 0.455
Zs, [1,0.68] (0.68,0.36] (0.36,0.17] (0.17,0.06] (0.06,0] 0.187
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Fig.3 Surrounding environment of Shancha Tunnel
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Table 2 Consistency checking result
Pl [N HRIEFAE R . CI CR
X R, ,=(0.209,0.076,0.491,0.089,0. 136)" 5.376 0. 094 0. 084
Y, R,,H: (0.088,0.013,0.046,0.018,0.044)" 5.167 0. 042 0.037
Y, RYH= (0.080,0. 086,0.054,0.055,0. 157,0. 034,0. 024) " 7. 659 0.110 0.081
Y, R,  =(0.041,0.014,0.040,0.006,0.028,0.007)" 6. 451 0. 090 0.072
Y, RY4,Z:(0' 030,0.011,0. 003,0. 006,0. 011,0.011,0.002)" 7.744 0.124 0. 091
Y RYH =(0.043,0.015,0. 026,0.005)" 4.234 0.078 0. 088
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12 2 FIHL. 4 FIBTERE Y CR ¥/h T 0.1, 4%
G —BEER S BIZEAAE R, = (0.088,0. 013,
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Table 3 Single layer index —grade correlation degree O, ,_,,

LR Ry, Q 0, 05 Q4 Qs EEE S TP
7z, 0. 088 -0.338 0. 104 -0.039 -0.205 -0.282 M, R AT
Z, 0.013 -0. 247 -0.053 0.218 -0.283 -0. 504 M, e
7,5 0. 046 -0.392 -0.263 -0.082 0.204 -0.277 M, L&
Z., 0.018 -0. 435 -0. 260 0. 157 -0. 062 -0. 300 M, 38
Z s 0. 044 -0. 446 -0. 064 0.208 -0. 145 -0. 241 M, 38
Z,, 0. 080 -0.742 -0.615 -0.215 0.311 -0. 135 M, B2
Z,, 0. 086 -0. 509 -0. 167 0.275 -0.248 -0.329 M, e 5
Z,, 0. 054 -0. 246 0. 453 -0. 240 -0.347 -0. 403 M, R AT
Z,, 0. 055 -0.527 -0. 360 -0.118 0.252 -0.207 M, L&
7, 0.157 -0.532 -0.298 0. 405 -0.108 -0.217 M, e
Zys 0. 034 -0.414 -0.236 0. 094 -0. 035 -0.314 M, 3
7y, 0. 024 -0. 163 0.342 -0. 309 -0. 476 -0. 520 M, R It
Z, 0.041 -0. 565 -0. 144 0.288 -0. 136 -0.219 M, Sl
7 0.014 -0. 849 -0.782 -0.611 0. 100 -0.021 M, B
Zy, 0. 040 -0. 335 -0.027 0. 056 -0.359 -0. 489 M, g
Z 0. 006 -0. 831 -0. 698 -0. 458 0.313 -0.054 M, L&
Zs 0.028 -0. 085 0.357 -0. 409 -0. 680 -0. 768 M, RIF
Zy 0. 007 -0. 166 0. 350 -0.214 -0.528 -0. 655 M, RIT
Z, 0. 030 -0.270 -0. 042 0.133 -0.337 -0. 496 M, -3
Z, 0.011 -0. 142 0. 488 -0.328 -0. 486 -0. 631 M, B
Zy 0. 003 -0. 280 0. 389 -0. 163 -0.332 -0. 403 M, R It
7, 0. 006 -0. 689 -0.528 -0.329 0. 265 -0. 057 M, B
7, 0.011 -0.413 0. 055 -0. 028 -0.179 -0.289 M, R AT
Z s 0.011 -0. 488 -0.254 0. 100 -0.019 -0.189 M, St
Zy 0. 002 -0. 423 -0.230 0.309 -0. 131 -0.414 M, 3
Zs 0.043 -0. 380 -0.019 0. 047 -0.255 -0.431 M, 3
Zs, 0.015 -0. 835 -0. 646 -0. 340 0. 490 -0. 052 M, =
Zs, 0. 026 -0.321 -0.011 0. 024 -0.273 -0. 408 M, L]
Zs, 0. 005 -0.725 -0.481 0. 089 -0. 020 -0. 135 M, S
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