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Abstract: In order to reduce the disturbance of tunnel blasting to the underground high pressure water supply pipe-
lines, it is necessary to carry out micro-vibration blasting control. Based on the tunnel of Qingdao metro crossing
underneath high pressure water supply pipeline DN1200 with the nearest distance of only 8. 9m and the surrounding
rock of grade IV ~ V and combined with blasting construction experience, a special design of micro-vibration blas-
ting control was carried out. The blasting vibration was effectively controlled by selecting the large diameter empty
hole and blasting parameters reasonably. At the same time, dynamic monitoring of blasting vibration was conducted
and the effect of blasting vibration was analyzed. The results show that with a footage rate of 750 mm, 150 mm di-
ameter empty hole, annular arrangement of cut holes and sub shot blasting, the vibration velocity can be controlled
within 1 em/s and good damping effect can be achieved, which provides a reference for similar projects.
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Fig. 3 The drawing for blast-hole arrangement of upper bench
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Tab. 2 Referential data for smooth Blasting
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Tab.3 The excavation cycle and every direction of peak vibration velocity

P 2l B K 0
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v, /(em/s) f1/Hz v3/(em/s) f3/Hz vy /(em/s) f2/Hz
1 0.760 37. 040 0.526 27.400 0.578 29.410
2 0.633 28. 780 0.274 26.490 0. 634 59. 700
3 0.458 50. 000 0.269 29. 200 0.157 48.190
4 0.471 48. 780 0. 590 28.990 0. 440 35.710
5 0.749 61. 540 0.641 75.470 0. 390 52.630
6 0.917 59. 700 0.759 52.630 0.710 44. 440
7 0.162 51. 280 0. 090 68.970 0.210 54. 050
8 0.351 52.630 0. 180 52.630 0.190 50. 000
9 0.432 52.630 0.210 52.630 0.220 50. 000
10 0.191 57.970 0. 140 42.110 0.160 54.790
11 0.243 44, 440 0.290 44, 440 0. 260 44,940
12 0.311 48.190 0. 250 48.190 0.230 48.190
13 0. 340 49. 380 0.230 25.970 0.130 54.790
14 0.764 40. 820 0.490 25.480 0. 500 20. 100
15 0.651 45. 450 0. 560 25.470 0. 700 43.960
16 0.450 45. 450 0.430 25.470 0.610 43.960
17 0.441 37.740 0. 450 24. 840 0. 140 24.390
18 0.524 32. 260 0.530 37. 380 0.220 27.970
19 0.103 40. 400 0.120 42.110 0. 500 34. 780

20 0.751 36. 360 0. 100 40. 000 0.180 31.500




Iﬂﬁﬂﬁ*ﬁ 66 %3%% F3H Vol.35 No. 3
%T@ 2016 £ 6 A Jun. 2016

5 #FR5EWY

S50 T 28 1R e 2 /KA 2 R T 425 it TR R R 0 1 4 T R 3 e R B Y SR B A o B AT AT Y A
T 24 ol M L %) PR L 2 i I PR B i K 2 i iR B A B () HERE M R TF 2 55 — RO it AR P e =
S A5 1 FEE5 T

DR 150 mm KB AR 28 L 30 L R 4 R HR 4% F AL g, i e L 5 rh s fL b BE S 250 mm, 7]
it 12 45 R A0 T R B 4 T Y S OR RDRE R b R P IR 1.0 em/s JEFIN .

2) B IR AL 0. 8 m. Hi B IR FAfL ke 2 8 0. 15 kg, A HEFE 500~600 mm , A 52 8 [ 47 0 B 0 500 LWt 2
TR Bl 42 i 225K

3) 43 M YA AT LAGRUE T B B 3 19 v T R 3 DR B ) S S0 S A 2 ) B8 B B 0 B A XU o A A o
B,

AR B S M IR S5 5 SE O T R Sh I B B AR BT S e RS LR F B R s R O s B R
— i WY SRR T X (HR AR S R T 2 R 2 A R A2 OR AP S TR B 5 R i O 1 i — 2
G o (RIS o o b = M0 00 B840 R A 48 2 R 5 ik 5 19 F 9% 0 T AR 1T
5% 3k
(1] 48, ok 3R 3 FIEIL R RAF 03 Aok 2 A [D]. AR & d 38 X 5,2015:1-2.
2IZEH. BB REEATTFRATEEARYPH AT Lo 2 RESAEFRERFR(AARMF M) ,2013,26(1):151-

161.

LI Junsheng. Underground subway entrances to wear under the underground pipeline protection measures and calculation a-
nalysis[ ] ]. Journal of Shijiazhuang TiedaoUnivercity(Natural Science),2013,26(1):151-161.

(3] #% R A BARETFERIEEEAEFTEAISAR] FdHAHE2,2013(5):50-54.

YANG Xuanze,ZHAO Yao. Subway tunnel shallow buried in rich water sand intensive pressure pipeline construction tech-
nology[J]. Yunnan Science and Technology Management,2013(5) ;50-54.

CAJE B, 3% 38 o R 45 4R i 36 T x4 300 4k 4 409 3 v AR 3 45 5 47D Kk . K8 3 T KX 4 .2013:36-82.

[5]JANIRBAN D,ZIMMIE T F. Centrifuge modeling of surface blast effects on underground structures[ J]. Geotechnical Tes-
ting Journal,2007,30(5) :428-431.

(600 Aok, Wk R a6 TxP b R & A 9 MBS oA [D]. K. K% i@ K %,2012:13-15.

(7R R, Edf KRR 5 R RIL A T FEAD IR RRE A RL]]. il 4% ,2015,35(1):89-93.

ZHOU Yi,WANG Hailiang,ZHANG Zuyuan.et al. Study on micro-vibration blasting techonlogy for shallow tunnels cross-
ing underneath existing buildings in urban area[ J]. Tunnel Construction,2015,35(1) :89-93.

(8] k. A4 bk . F. £ 6 TR R EL R MBEANER LA L AT &S TAFRFIR.2005,24(4) . 12-15.
TANG Xinlai, LI Jianhua, YANG Weizhong,et al. Study on blasting mechanism and its engineering use of spiral cutting with
big empty hole in rock under-excavation[ J]. Journal of Nanchang Institute of Technology.2005,24(4) ;12-15.

[9]kAiZ, EHZ. RABTEILARMBERIRES R AL R[] B8 Z£1%,2015,35(2) :174-179.

ZHANG Zuyuan, WANG Hailiang. Study on micro-vibration blasting parameters of large-diameter empty-hole parallel cut
[J]. Tunnel Construction,2015,35(2).174-179.
[10JE2#k. kB . RAZ. R THRERKEHY B LI EZERALT] L AR K FFROEAHFM).2016.35(2) .73
78.
WANG Hailiang, ZHANG Liang, ZHANG Zuyuan. Importance degree of factors influencing tunnel blasting vibration[ J].
Journal of Shandong University of Science and Technology (Natural Science),2016,35(2) :73-78.
(I1FE £ RS R T4 BB AR R T M B & 30 o B o Ar[T] b AAHB K F FIR A AH M) ,2011.30
(5):36-41.
CHEN Shihai,ZHANG Ankang,ZHANG Zihua,et al. Damage of structures and dynamic response analysis under the ac-
tion of blasting seism[]J]. Journal of Shandong University of Science and Technology (Natural Science),2011,30(5):36-
41.

(FTiE%H 4. 3 5%



