H31E 1
2018 4F 03 A

R A2 Be s 1 (A IRBR R
Journal of Yancheng Institute of Technology ( Natural Science Edition)

Vol.31 No. 1
Mar. 2018

doi;10. 16018/j. cnki. ¢n32 — 1650/n. 201801011

Pk 1 R i It T 3 3t R AE SR 45 A B9 2 M 5 4

BEK HFAR

L sty 47 FEAR A BEIR 55 ot
(2. Tt R PR A PR 2 Fl R

e

mE 226531, )

BN E LT FEE - 226000

BE AT R EEEBREET AR E 7, F42id 42 Pk 500 B a3t /7 Bml, 44 AN-
SYS/LS-DYNA #4745 A 447, il iR B #8609 77 ok , 4 52 g 38 VF 25 MR pi R FR T AR AL AT 138
IR 15 m 0,8 BAER M AR A T e3h o 45 M, A ERE M R KL N A AR
BBk R BEAEEIAE, EREAN, EMTEEIRE T R R ET A @, R KT AL
6.76 c/s, G2 ~3 en/'s £ AR F, 5 FM BB 2.38 cm/s FLEARIL ;M 2 ag4E R 2T 4 M
FAMREKEA A 2.4 MPa A4 AR T M4 RIR K2R

KGR R T AE R AN
FESZEE U456 XEkFRIZED . A

B A 2> A A PR S T LR T3 30 H 4
IS B I FE BRI R IR P AT M 58E
TR AUE I REA 1 22 fifp i — [, 50 K3k A 9
7 EL 28383 T e R 1 X — 223l =, TEXT i
AR BT, BT M T A ) 5 R
SUE A PERY IR AT, AnE e R E TR At T P9 M5
SEPRET T Z R A R . (BT 9
KRR 227 A2 51 i K i s 9 22 DY ], )
RIS NI Z B 8. 0 ey #, IR
LS A B IR IR AR RE AR AL, 2 1 B S 3
AR I LA e FE A R T ot R o gk
MG N PARERIR R R . AU
PR HE % TR S 49], 38 3k o B it T i
SR FROCREASEAU, T 50 1 14 B 3 7 8
BAEHS , s Feg HU0 3h i AL, SR 45 1Y
itk DN U T RS

1 RS

25t Z W i A RS, B AT A 0 A 0k
BRI R WL 3% 1,

X SR s I R AT o B, AR B )
PRAIR B340 13.7 Ha<<f<42.7 Hz JuElIN, Al

W F8 B H9:2017-06-21

XEHE 1671 -5322(2018)01 —0057 —07

VAR E BRI 22 4 FUVFAIRE 2. 38 emv/s, fEAESA
W el FE AN AR 15 DL B % DR A O, A AR
Wy 80 = 1) TR 3 R TG — 197 AR 2 B/ N ) A
P 50 0 3 T2 g T B 394 A i ] X
PR R 0 A RR WA A

I PR 1AL LR R SR S R UK Y- R A
IR OL T, B SRR 2= v BE AN ), i SR A5 1
JZ o 1) A 4 3 o v JBE ) A A G A e LR (L
Mg A REJZ o 1] (8 1) ) g8 1 Ja 2w LA 31
S5 RSV RE IR TR IRE IR B W REJR Y
JEG S AL AR Sk 2 24 R 2 v B BB PEE 1) 2. 4 A

2 ARTEEREL

2.1 IE#R

W A 27 Tl 26242 R =2 200 (4 000) m
BB |, B I 1. 25% , A5 2 for Tt 22
R =1500(2500)m ff[5 fh £k I, B8 3
1.25% , 7-4k %8 1k #E5 R . ZKO + 100 ~ ZKO
+840 , 5 1E 21K 740 m, A7 4k Bk 1 # K 2R 4
& TP R 1S YKO + 100 ~ ZKO + 840,
BEE 44 740 mo B IHE Pt T Ml B LAY () 42 1k
FrbE R A . RGPS £ 15 00 o] LIS, 35 H

BB B A 205 (1990— ) VLIRUIAR N, TREI, W, F2 SRR J5 i) by B0 T i b A T 5 4



IR T2 e Al (R BhA i) 531
xR 1 ENEEEER
Table 1 Monitoring data collation table
x [ y 18] z [
b2 NSRSy - PR v/ iR PR v/ GRS PR v/ g
(ecm-s™") f/Hz (em-+s™") f/Hz (em-s™") f/Hz
15 1.57 29.37 2.38 34.62 1.22 37.35
16.2 0.92 39.34 1.82 31.57 1.71 31.69
17.1 0.84 27.49 2.07 41.77 1.29 32.64
19.1 0.83 38.64 1.71 13.70 1.48 19.85
21.2 0.63 37.47 1.35 29.53 0.66 41.57
23.5 0.92 19.61 1.18 16.59 0.8 37.38
24.8 0.89 35.55 0.47 26.40 0.89 20.37
26.5 0.63 30.51 0.76 16.33 0.32 14.52
27.9 0.57 31.83 0.52 18. 66 0.21 30.58
28.5 0.54 42.34 0.38 41.31 0.18 13.78
31.9 0.35 24.68 0.19 16.41 0.54 40.52
33.8 0.29 31.76 0.37 42.73 0.15 17.73
35 0.18 29.37 0.16 34.62 0.22 37.35
38 0.09 39.34 0.12 31.57 0. 17 31.69
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Fig. 1 Relationship between storey number and vibration velocity in each direction

JITAE S i S R SR, B T e 1 2 , AR BN 5
HHIE 25 R N T IFZ 0 B E i 1 B Hh B

K2 ERNFSH

Table 2 Rock mechanics parameters
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Fig.2 Structural finite element model
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Table 3 Air parameters
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Table 4 Explosive parameters
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Fig.3 4 000 ps model equivalent stress cloud
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Fig.4 6 000 ps model equivalent stress cloud

5 14 000 s BRI ZE 50N = B
Fig.5 14 000 ps model equivalent stress cloud

RE{ERIHRE
9.654e-09
8.689¢-09 :I
7.723e-09 _
6.758e-09 _
5.793e-00 _
4.827e-09 _
3.862e-00 _
2.896e-09 _
1.931e-09
9.654e-10
3.510e-16 _|

REAERIARE
2.039¢-06
1.835€-06
1.631e-06 _|
1.427€-06 _
1.2246-06 _
1.020e-06 _
8167607 _
6.1186-07 _
4.078¢-07
2.0399-07]
5.364e-14

RIS AR
3.502¢-06
3.152¢-06 :I
2.801e-06 _|
2.451e-06 _
2101e-06 _
1.761e-06 _
1.401e-06 _
1.061e-06 _
7.004e-07
3.502¢-07 :I
6.697e-11



o v
51 B S R TE PRI T 0T b B AE SR A 1 5 ) 43 AT - 61 -
RS R {ERIREE
BtiE) : 75991 us
TR 1813e:00
B/ME=5.07653e-09 , {7 F55T#793373 ; 1.632e-05
WA (E=1.81278e-05 , I FE5T#26523, 1.450e-05
1.269e-05 _
1.088e-05 _
9.066e-06 _
7.254e-06 _
5.442¢-06 _
3.630e-06
14317e-os:I
5.077e-09 _|
¥
L—X

6 76 000 ps FHREEELR S = E
Fig.6 76 000 ps model equivalent stress cloud
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Fig.7 Maximum equivalent stress time-history curve during the blasting process of building column
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Fig.8 x-speed velocity curve for different floors
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Fig.9 y-speed velocity curve for different floors
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Fig. 10 z-speed velocity curve for different floors
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Fig. 11 Comparison of y-level simulation values and measured values for different floors
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Impact Analysis of Tunnel Blasting on the Surface Frame Structure

MIAO Hongbing' , TIAN Yujie®
1. Rugao Shizhuang Town Construction Service Center, Rugao Jiangsu 226531, China;
2. China Design Group Limited by Share Ltd Nantong branch,Nantong Jiangsu =~ 226000, China

Abstract : Taking the blasting construction of a tunnel in Chongqing as the research background, the vibration of the surface
building in the process of excavation is monitored. The simulation analysis is carried out with ANSYS/LS-DYNA, and the finite
element model of tunnel explosive blasting is established by the method of fluid solid coupling. Based on the analysis of the dy-
namic response characteristics of the 8 story frame structure under the blasting action of tunnel, the maximum stress value of the
structure and the propagation rule of the vibration velocity of the building are obtained when the tunnel depth is 15m. The results
show that the most obvious influence of tunnel blasting is vertical direction, the maximum can reach 6.76cm/s, and finally fluc-
tuates from 2 ~3 em/s, which is close to the average 2.38 cm/'s of measured data. The maximum stress produced by the action
of explosives to the structure is about 2.4Mpa. It is far below the yield failure strength of the material.

Keywords : Tunnel ; blasting construction; frame structure ( ;%\'ﬁ: 5 ﬁfF : 5{’:3@{%{)



