DOI:10.16749/j.cnki jecjtu.2014.01.011

LRI AR G R Z KR ¥R Vol. 31 No. 1
20144E2 A Journal of East China Jiaotong University Feb.,2014

X EHRS:1005-0523(2014)01-0017-06

IR FRIE T ZF B GUY IR AR B A 12 A 4 I

K A AT 4 B
CRIBE A2 B 5303 T AR MR A 9200 %, L3 201804)

BWE.HKOABER OSBRI BERAEE LBWEARY FL A5k WERRKIE BEREEE
HRIE T FOHREMT ZEAY, EADEMBERE BB AT FREAD TP RAIT R B AR A XK, iﬁﬂ}]?’
T F B 55, R I KA TF ok 5 A T e MR AR AR B ARIE M R 45 R AR T B 5 A A, AR R R A AT i S
HIRFH o . AT T BRI IR E AR R @3 A e Ty sk 4R T RIE I T F S 00 BRIk B ik AR ALAE ﬂ'”‘
HT 37]‘@%1’3%%51’;:%; FHEe ., FFRERKRET HOABE T FROBMEET LA, R EETA —EHEER.

KR RIE A ;T F A S AT A4S S 5 R e k)

HESES:U25 SCERARERD : A

SR ARAERRE TR P R B WL EN . R R i rh, & — S ia & -4,
TR RS R0 AR e A AR DL SR IR AR H R IR s T BRI A SR A
T IR LA R T2 R 2R F R R i T, Al b ke ELA Mt T P P 22 4 3 W R i T RARAIG
M IE R R X S S AR L N T IS RRE T E . S — O, i AR E R AR T RE Y
SRR, AR TARK I o VR, BETE AR AR A R b | SR S X L AT LA BN 30 2 () ) 540 7 A R T
FREE B2, R T SR v BB TE , 4 2 25 R CF) SR B R S8 35 0 394 145 2 LA K B 3 L
FOF BT ROTAE . R, IF R RE A SR T2 SR S A5, IR R B 18 1 b A
IR Z BIA B CR AHEAER , DL R i e AR 575 & 1 R A2 3, DIt 1 45 3 A 4 ol B AR A it , L
A HEBER I L,

PLE AR A B ST B TR = W BRI N d St TR R s i3 b A7 T
M, RS T R W B R PR sh Bl | 245 5 DU B0 X B e R sl o B R A T T 40T, 49 31 1 VAL bk T o
PRSI, JF ELHR T VRHERE T T 28 SR LRt 1118 42 Tl i
1 TIT7EHR

FAE A B P Tk R R v TR, BRI 4K 3 180 m, AR IR . IR 7 T N5 h i B IX
FEHSR AT L X, RS AR A, YA ], (R I 8 &, 1L g, BRI 50, B K i 25 85 m.
W& B BBl RGO A IV, VI, P IV RS 1020 m, VA 2 136 mo BEIE 7F D1K34+592 ~

D1K34+658 B 2L 5B S 18 PG G HR T4 R A i R0 v il = R e 50000, SR O 45 A e 2% o T
T 2 g B R e )RR AR 2

s HHA:2013-12-10
TEEEIN SR (1987 —) , 5, WL AF9E A BIFSE 07 1] R W S R T,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



18 SN NS BN S O 20144

2 RIERE T FEIYIRHIRSNNIK
2.1 BREMEARGERBETRIZT

FAL I IR IE T 2 B ) Bl KRR 20 m, MR S5 B I A WAL ED T 8 &, RasE PR 22 o BRI T B
MR A I EZE B E LR MR AE TR A 2 IR, 8K B — & Ik, 5 it s
S . D TR IR BRIE T o S B A T2 4, BRI HE TR T O 89 B Fiy A M TE S I S w g
Tt TR N T AU BRI R IE T HZ T 0 1 TITHE

PR 24 18 F O VR SR YR 2GR @ 35 mm (0.95~1.25 g-em™) , K& 200 mm Y254, B4
e FREDT 1 FH 22 R0 SE 0T F B 45 (R BT Af [RAS AT 130 ms) AR AR 7 2 SR & ko KA T 2
ITITAZ  HERIR AR 73 XA B AN LR . B S B IFAZI , SR FH PR O3 BRI 425 < S — 20 X H R KA B IR i
FrRRE 3 55 — A0 % 20 MR A P AR A R AR AR R TR . b 15 W SR HR R ] =0 2 EL B, M R A i
FErf, S AR AR, P2y 500 A IR A B R , R R I B AN IR e 25070k . N B PLIHZ O
FUERG P T 2 2 A R AR R M 5 S A A ] 2 P T
TN o RIS S0l SR HR K Al B R R 72 24 R, SRS
FrHBR 58 B8 e RS DL A TR A TS PR G A Je Tl
PEAT TR HR | oA R R RS Al IR 2R 25 R T A . A
11 HR R FH 18] B 2 25 254, LA RR T @ 35mm A if
LR I B TR ZEAL I o O T I R R
SIS MR SR S LA A0 Bl T2 SR FH > DB T A
B P R OITZ , M IR BB A JA 12 R 4
FEHR G BHR A PR R AR AR . kR I ik B BETFREANRSKIBHERTEE
DI B TN 3 A g i 1 A A BR 2 =] AT A 89 BR- Fig.1 Arrangement diagram of the blast holes in
6722 PR SR R 40, R E 3 i AL g zonal blasting of the tunnel undercrossing buildings
BRI E = /A X A

BT TS

R b

|3 | P g Ry | B | |

MR R | A S AR e | R | | e

|JL‘J\2£ Illz,\éfl :Dgﬁllbﬁ IS\ ,nggl,[,\gjg |II:‘\2£| IL\"%I
! 250 em RENGESS 7

E2 BETFEFAYRBREEARTEE

Fig.2 Schematic diagram of blasting cut of the tunnel undercrossing buildings

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



14 SR, 45 PR BRIE T R UM S U S A% R 5T 19

22 BRERENIENAR

SIS R S A R E HETOUA 2 P B AR A, I 5 A R RS TP 2R T Y I By, an
3R BRI I 5 Fe B 5 m — DS AR R B OB SR AR A BBk 4G BGE A A B
TR I AR AL SRR R S5 0T A5 b, 24 10 min 5 A2 BR SRS BV A] SEA7I0 . B gl T 2 d o
Wy Bt TR, 2R S b A e R A A 3, AR RS B A R R S A i b E AT, e LR AT
JERAR I 12 R PR 7KV T T L, KO3 3 A R 1) 22 -5 7K TREPEA T, 910 ) 7K T 8 A Jae i U 5 42
[] 3 B ELFN AT PRAF7K T 3 MG B I 2B A — R M — N S RO 3 4R B AR AR R 3R, — I R Rk
H LB 4 FR

| T

4

S35}

RS

—

Sl » e‘m .

Fig.3 FElevation diagram of blasting vibration monitoring Fig.4 Assembly drawing of three—dimensional sensors
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Tab.1 Statistic table of blasting vibration testing data

WA EGEE)  BLERm PEPEUR{E Cem-s )

Giktoke  KFAE KT EE
1 D1K34+640 23.00 6 0.953 0.004 1.875
2 D1K34+637 23.09 3.7 0.002 0.002 2.031
3 D1K34+636 23.00 5.3 0.903 0.297 2.375
4 D1K34+671 28.06 7.2 0.002 1.03 2.484
5 D1K34+634 23.00 14 2.568 1.831 3.964
6 D1K34+653 28.06 7.2 0.052 2.317 3.021
7 D1K34+640 26.03 8 1.098 0.442 1.345
8 D1K34+624 23.05 6.2 2177 1.919 3.858
9 D1K34+618 23.00 7.2 0.055 0.572 1.531
10 D1K34+617 21.00 6.8 0.057 1.397 3.684
11 D1K34+615 23.09 6.5 1.023 0.886 2.362
12 D1K34+613 23.02 4.9 0.122 0.068 1.744
13 D1K34+612 23.58 52 0.95 1.528 2.142
14 D1K34+637 38.96 6 0.114 0.46 0.45
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15 D1K34+611 23.02 6.8 0.145 1.104 2.499
16 D1K34+610 23.50 6.2 0.994 1.366 2.534
17 D1K34+603 23.58 9.2 1.403 0.23 3.388
18 D1K34+600 25.54 6.2 2.278 0.125 3.42
19 D1K34+581 23.66 12.4 0.12 3.563 7.6
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Blasting Vibration Rule and Control of Shallow Tunnel Undercrossing Buildings

Zhang Jianbo, Yang Xin’an, He Zhisi
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Aobaogou tunnel is a controlling engineering project for Bazhun Railway, and the formation proper-
ty and stability are weak for the tunnel surrounding rocks and overlying strata are full of filled earth, loess,
sandstone alternated with mudstone. The structural strength of three tunnel undercrosssing buildings of Xiliang
Coal Mine is very poor, so blasting control is the key technology in tunnel construction. This paper illustrates
the design of drilling and blasting in undercrossing section, using the field measurement to monitor the blasting
vibration in construction. According to the test results, it adjusts the blasting scheme and parameters, and tries
to control the blasting vibration effect of blasting on buildings. Then, it analyzes the characteristics of blasting
vibration velocity by using the method of regression analysis, summarizes the rule of blasting vibration veloci-
ty propagation in shallow tunnel, and presents three control measures of blasting. The results have guaranteed
safety of Aobaogou tunnel in the period of blasting construction, which can be used as reference for similar con-
struction.

Key words: shallow tunnel; undercrossing buildings; blasting excavation; monitoring; blasting control
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