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Abstract; The impact of urban subway construction blasting on the safety of adjacent buildings and its protection
technology are the hot and difficult issues that the blasting industry continues to pay attention to. Aiming at the prob-
lem that the shock absorption effect of non-electric millisecond section delayed blasting in hard rock stratum tunnel
cannot meet the safe vibration velocity standard, the application research of digital electronic detonator staggered
shock absorption blasting technology is carried out based on the underground excavation project of No. 4 of Provincial
Medical station of Guiyang Rail transit Line 2. The results show that the blasting velocity can be reduced by using
precise timing characteristics of digital electronic detonator, optimizing the differential time between each hole based
on the principle of stagger vibration reduction, and controlling the stagger of main vibration phase of vibration wave
between holes for about half a period. Without changing the number of holes and single hole loading quantity, only
adjusting the delay time,the blasting vibration velocity at the measuring point at the same position was reduced from

2.71 em/s to 1. 39 cm/s, decreasing by 48. 7% . Through engineering application test, the safety of adjacent old
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buildings is guaranteed ,the efficiency is improved,and the construction period is shortened.

Key words:

WA T 3t B AR B R S R, A TR
T TS L A P SR T St Bk 2 B A [P R 2 e o
JBo TELCATRMR M 8k X (B B 18 | G ok 2T
KRR A D TR, N s AR TR
BARRIG TR ARSI RS BB 12 R
DR B AR A TP AR B PR | nh i B AR MR S AR
BEfE R, TRESE BRI SR R 3R 35 2 R/ MEL T
BB/ N B AR R B S B SRR B BORA
% U R A i 2R AL, BRI it 2 T — B LA 3
A TS HAR 2R TR TR G I, e
BBORE TATSAS R e ok AR BT B R T, HEZHIR
KRN A 2 8k TR SR (Al TRt
e, TR X ik SR B P37 K& 2R AR BB RR 4
AREIBITRA R A TREERE L.

B BRI B AP T AR A S L
REARIT T —SH R TR, 7R 2R RERHE
TR SOR T, ERATT SR AT T BDUH 8K X R % 8
TR RIRS RS, FT T 2 G HrHR.
BLALARE | JA 8 SRR AL 25 B PR 24 I S 4
BESH  FRENK P E AL ERERE. —KE
RO BRAE IR R FL 2 MR 25 5 T o B T R
TR S BOR B % B B AT T R
PRI R, BT IR BIR T Rl A
B2 LE IR R ELTLIOHE | = FLIR B
SR B ART . T I IR R IR R AL
R, RS HIRA S E R FEd R T EER
WRITEEIT IR T M R e, R T B EE
B MM E R E RS RIR ST T BT
FEHERRE LR BRI &1
AT, AR i R R B ER AR P AETTE
AT X e 2 25 SR LA B A 05 T8 , TS
T BRI KBTS B>, H Al T0 58 5 8 7L
[R5 3, 2 BEE AR T RS B .

SHHTPLESSHE 2 Sea BEr 4 SIHA D EE
TR B R R A, JHA 70 .80 FAREIH
ERAMEZL i THEA R R BE LB T
MRAYITHE R, A, TR T HEE THEE
AL M AR DB R AR R e, DU R i T T

75 H #7:2020 -01 - 10

BN ATEE (1978 =) B, BE TR, TR+, ABEEE T
TR T4 R 5 8 4 FAT 5%, ( E-mail ) 83985601 @ qq.

WIS HFR0973 -) 5B, ## L, NERE TR
SHBFTAE, (E-mail) zhangxm@ csu. edu. cn,

ESTH: BER AAR¥I LW W H (51978671 ) ; MBI 2k & iz
LRBHLTRIW H (2016-068)

subway tunnel; digital electronic detonator; hole by hole blasting; staggered damping; old building

A4 RT3k B A AR R s R G W B Y
1 IRES
1.1 IREHR

AT BB SCGH 2 SRA B TEILIME S
HRE] E AR AT X G, 9 E 1L RS B b T Rk
WE, ZEui it R %, K 200 m, 55 20.9 m,
KRR I HE SR RIS T, A E vk vk g4 ik
4B AFGEE, A 4 5 WA QRGBS T F /)
AR, R I RIS SR T, JEE A
K 128.57 m( BE35EE 87.31 m, W45 EE 41.26 m) , BT
140 ~45 m* BB HEE R 7 ~ 11 m, FERTHIHE
ZHEEZWT ,4 5 HA OHE TR 6 2 008t 5
BRI, B AR T4 80 d,
1.2 TEMKREEBINE

BEE 4 50 A OB R4, B L
TR AT Z L a5+ R =4 R
WHZE W NKESE, FEGE BWE ABE
Bo WE1 iR, 4 S HA LG IER 2%, EiE M
T By ARG 20 4 50 ~60 B4R & 1H &
F,2h2~3 ZHBEHRE, RIEKFEE
2.6 m & IHEF Y IR B, BiEEA LK
T, R R AL, PUBY TR R B Shihss EAL.
ZAERKE TR AR B AN REE, 5 BHR
REST R A B8 VG PR B g b Bk ZE 0k 4k
SR 3.4 m, WAL,
1.3 #mEAURE

45 R TE R A TP 42 38 1 B AL R B
BRIV ORI IZ2% X, WA R HT R 42
WX PR T A B 2 il A N A, (B B o
X A AR R et 225K, AL T 42 B LAk
{RTANH R S THRK. £ TFRBFECH?2 5
LB A4S HALRERNE 24558, #57X
M X BEE IS THER, 246 i E
SR FHER LS S A DB AR AR 1 o
2 BHAR
2.1 1FEBEHEN

Wl R B B AR T, BIEC E R 248
FLb%egy B R RN, 4R ME T A& B
A SREIRE W RN IR IR LA
Z25F TSR 1 SR R 3 3 B P9 A A
R, R IR shx A B A fa
R AR RILE S,



HITE H2H

L8R W BRSSO SR SR R A A MR B S v B B A 55

it it ety

%ol OB

i i e e i s et iy i g e - e

e e e e i e et et it i e i i i s et i i st e S it o

1 A F ST B A A ) o7 B ] (AR )

Fig. 1 Entrance and exit plane and blasting monitoring point location( unit;m)
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Table 1 Blasting parameters of tunnel upper bench

AE R, Bl gEs il 1L wats milgEs il 1L wats RfLgEs it
ms kg 29 ms kg 29 ms kg S|

1 10 0.6 B 39 428 0.6 HBHR 77 1065 0.7 JEMER
2 17 0.6 BiE 40 442 0.6 HBHR 78 1085 0.7 TR
3 24 0.6 B g 41 457 0.6 HWENR 79 1105 0.7 JRARAR
4 31 0.6 HEE 42 472 0.6 PR 80 1125 0.7 JRARAR
5 38 0.6 BiE 43 487 0.6 HBHR 81 1145 0.7 TR
6 45 0.6 BiE 44 502 0.6 HBHR 82 1165 0.7 TR
7 52 0.8 ShEE 45 517 0.6 IR 83 1185 0.7 AR
8 59 0.8 SERE 46 532 0.6 HBIR 84 1205 0.7 JEARER
9 66 0.8 ShEE 47 547 0.6 HBIIR 85 1225 0.7 AR AR
10 73 0.8 HNERE 48 562 0.6 PR 86 1245 0.3 JEHIER
11 80 0.8 HNERE 49 577 0.6 HWENR 87 1265 0.3 JAH AR
12 87 0.8 ShEE 50 592 0.6 HBIR 88 1285 0.3 FE 1R
13 94 0.8 SERE 51 608 0.6 HBHR 89 1305 0.3 FE 1R
14 101 0.8 SERE 52 624 0.6 HBHR 90 1325 0.3 KR
15 112 0.6 IR 53 640 0.6 IR 91 1345 0.3 FE AR
16 123 0.6 IR 54 656 0.6 IR 92 1365 0.3 FE AR
17 134 0.6 IR 55 672 0.6 IR 93 1385 0.3 FE AR
18 145 0.6 IR 56 688 0.6 IR 94 1405 0.3 FE AR
19 156 0.6 HOR 57 704 0.6 HOR 95 1425 0.3 FE 1R
20 167 0.6 HOR 58 720 0.6 HOR 9 1445 0.3 FE 1R
21 178 0.6 IR 59 736 0.6 HOR 97 1465 0.3 FE 1R
22 189 0.6 IR 60 752 0.6 IR 98 1485 0.3 FE AR
23 200 0.6 IR 61 769 0.6 IR 99 1505 0.3 FE AR
24 224 0.6 HOR 62 786 0.6 HOR 100 1525 0.3 FE 1R
25 237 0.6 IR 63 803 0.6 IR 101 1545 0.3 FE AR
26 250 0.6 IR 64 820 0.6 IR 102 1565 0.3 FE AR
27 263 0.6 HOR 65 837 0.6 HOR 103 1585 0.3 FE 1R
28 276 0.6 HOR 66 854 0.6 HOR 104 1605 0.3 FE 1R
29 289 0.6 IR 67 871 0.6 IR 105 1625 0.3 FE AR
30 302 0.6 IR 68 888 0.6 IR 106 1645 0.3 FE AR
31 316 0.6 IR 69 905 0.6 HOR 107 1665 0.3 FE 1R
32 330 0.6 IR 70 925 0.7 JRARIR 108 1685 0.3 FE 1R
33 344 0.6 IR 71 945 0.7 JRARIR 109 1705 0.3 FE 1R
34 358 0.6 IR 72 965 0.7 JRARIR 110 1725 0.3 FE 1R
35 372 0.6 IR 73 985 0.7 JRARIR 111 1745 0.3 FE 1R
36 386 0.6 IR 74 1005 0.7 JEARHR 112 1765 0.3 FE AR
37 400 0.6 IR 75 1025 0.7 JEARHR 113 1785 0.3 FE AR
38 414 0.6 HOR 76 1045 0.7 JRRIR || Bt 62.6
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Fig. 4 Wavelorm of monitoring point 3 after timing adjustment
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