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7980.06 7970.06 1.29 10.00 1.60 6 1.80 4474 | 7158 | 112.02 | _1.56 86 29 60 | 120 | 1.00 | 0.20 | 2.60 | 0.10
7990.06 7980.06 1.40 10.00 1.80 5 2.00 4474 | 8053 | 13548 | 1.68 86 29 7.0 | 140 | 2.00 | 040 | 3.00 | 0.12
8000.00 7990.06 1.44 9.94 1.80 5 2.00 4474 | 8053 | 13548 | 1.68 86 29 70 | 140 | 2.00 | 040 | 3.00 | 0.12
Total 100.00 - 60
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CH ] b n B bt | s | g IR SEK| ARy EK
JAv (=P8 ER 1ETR | FREK HKAE BT E zx i BEI | A ﬁg = ﬁg = BIRIR 409
From To kg/E& m m ] m m2 m3 kg kg/m3 | FL/3E8 | FL/35% | nos/FL | kg/fL | nos/AL [ kg/AL | m/AL | kg/FL
7905.06 7900.00 1.53 5.06 2.30 2 2.50 14.97 | 3443 | 53.78 | 1.56 31 13 75 | 150 | 2.00 | 0.40 | 4.00 | 0.16
7910.06 7905.06 1.46 5.00 2.20 2 2.40 14.97 | 32.93 | 50.58 | 1.54 31 13 70 | 1.40 | 2.00 | 040 | 3.80 | 0.15
7920.06 7910.06 1.49 10.00 2.20 4 2.40 14.97 | 3293 | 5058 | 1.54 31 13 7.0 | 140 | 2.00 | 040 | 3.80 | 0.15
7930.06 7920.06 1.55 10.00 2.30 4 2.50 14.97 | 3443 | 53.78 | 1.56 31 13 75 | 150 | 2.00 | 0.40 | 400 | 0.16
7940.06 7930.06 1.62 10.00 2.40 4 2.60 14.97 | 3593 | 56.98 | 1.59 31 13 80 | 1.60 | 2.00 | 040 | 420 | 0.17
7950.06 7940.06 168 10.00 240 4 2.60 1497 | 3593 | 56.98 | 1.59 31 13 80 | 1.60 | 2.00 | 040 | 420 | 017
7960.06 7950.06 1.73 10.00 2.50 4 2.70 14.97 | 37.43 | 6019 | 1.61 31 13 85 | 1.70 | 2.00 | 040 | 440 | 0.18
7970.06 7960.06 1.77 10.00 2.50 4 2.70 14.97 | 3743 | 6019 | 1.61 31 13 85 | 1.70 | 2.00 | 040 | 440 | 0.18
7980.06 7970.06 175 10.00 2.50 4 2.70 1497 | 3743 | 6019 | 1.61 31 13 85 | 1.70 | 2.00 | 040 | 440 | 0.18
7990.06 7980.06 1.87 10.00 2.60 3 2.80 14.97 | 3892 | 6339 | 1.63 31 13 90 | 1.80 | 2.00 | 0.40 | 460 | 0.18
8000.00 7990.06 1.92 9.94 2.70 3 2.90 14.97 | 4042 | 66.60 | 1.65 31 13 95 | 1.90 | 2.00 | 040 | 4.80 | 0.19
Total 100.00 - 38
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on EEE oA = ] 7] [Py h_f)“ e FRaasen
Abyyd | ER | AR |SRESK | XAR | WE | R SRR =< AR i | B 409
From To ko/E% m m & m m2 m3 kg kg/m3 | FL/ZHE | FL/%HE | nos/A. | kg/FL | nos/EL | kg/FL | m/FL | kg/FL
7905.06 7900.00 0.80 5.06 1.60 3 1.80 2977 | 4763 | 5011 | 1.05 52 28 | 400 | 0.80 | 1.00 | 0.20 | 2.60 | 0.10
7910.06 7905.06 1.04 5.00 2.20 2 2.40 2077 | 6549 | 67.46 | 1.03 52 28 | 500 | 1.00 | 2.00 | 0.40 | 3.80 | 0.15
7920.06 7910.06 1.07 10.00 2.20 4 2.40 2977 | 6549 | 67.46 | 1.03 52 28 | 500 | 1.00 | 2.00 | 0.40 | 3.80 | 0.15
7930.06 7920.06 112 10.00 | 230 4 2.50 2077 | 6847 | 72.88 | 1.06 52 28 | 550 | 1.10 | 2.00 | 0.40 | 4.00 | 0.16
7940.06 7930.06 1.18 10.00 | 230 4 2.50 2077 | 6847 | 72.88 | 1.06 52 28 | 550 | 1.10 | 2.00 | 0.40 | 400 | 0.16
7950.06 7940.06 1.24 10.00 2.40 4 2.60 2977 | 7145 | 7830 | 1.10 52 28 | 6.00 | 1.20 | 2.00 | 0.40 | 420 | 0.17
7960.06 7950.06 1.28 10.00 | 240 4 2.60 2977 | 7145 | 7830 | 1.10 52 28 | 600 | 120 | 2.00 | 040 | 420 | 0.17
7970.06 7960.06 1.31 10.00 | 240 4 2.60 2977 | 7145 | 8350 | 1.17 52 28 | 650 | 1.30 | 200 | 040 | 420 | 0.17
7980.06 7970.06 1.29 10.00 2.40 4 2.60 2977 | 7145 | 7830 | 1.10 52 28 | 6.00 | 1.20 | 2.00 | 0.40 | 420 | 0.17
7990.06 7980.06 1.40 10.00 2.60 3 2.80 2977 | 7740 | 8915 | 1.15 52 28 | 7.00 | 1.40 | 2.00 | 0.40 | 460 | 0.18
8000.00 7990.06 1.44 9.94 2.60 3 2.80 2977 | 7740 | 8915 | 1.15 52 28 | 7.00 | 1.40 | 200 | 040 | 460 | 0.18
Total 100.00 - 39
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Rapid Tunnel Excavation under the Restricted Vibration Limit generated by Blasting

Katsuhiro KAMEYAMA, Osamu IWATA, Yasunari HONDA
and Hiroaki TAKAMURA

The blasting methodology to bore the tunnel by full face is being commonly adopted in the underground works. However, in
case the excavation face is located under important structures where the limitation of peak particle velocity generated by blasting
is given, the charge weight per delay will be restricted due to its severe velocity limitation or insufficient distance between the
blasting point and the structure. In this study, two unique blasting methods, i.e. double deck and pilot/strip simultaneous blast are
demonstrated in Hong Kong subway tunnelling site focusing on how rapidly and safely the excavation can be carried out. Asa
result, both blasting methods, double deck and pilot/strip achieved longer pull out per blast under the same charge weight limita-
tion, the former 2.3 times and the latter 1.3 times respectively, comparing with conventional blasting method.
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