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Abstract; In view of the influence of blasting vibration on railway safety in the mine room blasting of I -1 ore-
body ,a numerical model of the orebody and railway subgrade was established to evaluate the safety of existing railway
subgrade and station. According to the location relationship of the mine room 1 and 2, the sections of 1 —1,2 —2 and
3 -3 were set on the adjacent railway subgrade to monitor the dynamic response. Specifically, the vibration speed , the
stress and the strain of each monitoring profile were calculated and analyzed. Analysis shows that the maximum vibra-
tion of the railway subgrade is caused by the blasting of mining room 1, the maximum vibration point is located under
the railway subgrade of section 1 — 1 ,the maximum resultant velocity is 3.412 c¢m/s and the maximum three-direction
velocity is on the Y direction which is 3. 392 ¢m/s. More importantly ,the maximum vibration of the station is caused
by the blasting of the mining room 2 ,and the maximum resultant vibration velocity of the station is 0. 02005 cm/s,
which is the bottom vibration velocity of the railway subgrade. Meanwhile, the vibration velocity of the railway sub-
grade and station caused by mine room blasting is less than the allowable vibration velocity of blasting safety. During

the blasting of mine room 1, the maximum stress occurs on section 1 — 1. More precisely, the maximum principal
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stress is 8108. 17 Pa,the maximum value of the minimum principal stress is 12409. 1 Pa,the maximum shear stress

is 5955. 34 Pa. However,all stress values do not cause damage to the subgrade. For another, during the blasting of

mine room 2, the siress value of section 2 —2 of subgrade is the largest. But the maximum stress values are all less

than the stress values generated by the 1 — 1 section subgrade during the blasting of Mine room 1. Besides , the maxi-

mum shear strain value generated by the subgrade and station under the mine room blasting is 2. 58 x 10 *&. It is

very small ,because the station is far away. In this case,the subgrade and station will not produce obvious deforma-

tion.
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Fig. 1 The location between orebody and railway
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ZREM 1 cm/s;Q AR R ER KR,

KA BRI R AL, X R R 10 m,
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Fig. 2 Layout of deep hole structure(unit:m)
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Table 1 Safety allowable standard for blasting vibration

$%E/Hz REAFFERNEE/ (em - s7")
f<10 2.5~3.5

10<£<50 3.5~4.5
£>50 4.2~5.0

E:MERB S /DT 20 He, BRIWFLIBHE £ 7 10 ~
60 Hz Z[H], X B FLIRH S 7E 40 ~ 100 Hz Z[H], #u T AL
FRIE f7E 30 ~ 100 Hz Z 6], 1 T B FLIR B £ 7E 60 ~ 300 Hz
ZE(TFRD .

BT A R E R B T 3 T RALE, f=
30 ~100 Hz, []H i =2 5 3 340 B3 B89 =0
B, BRARNEE N =B FHBRKRE, &R 1,
222 WA Bk i TAR AR 3 B A A
VFSHEN 3.5 em/s, BRERBEEN EE T A HEH
BB R | B R R R, R IR A R
B, LA AR 58 B A 3 AR
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BUE T LBk B B B A ZE vk VR R ST 5 52, S B
K907 + 892. 88 ( DK900 + 750) ~ K909 + 894, 88
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IR AT R AR Ak 5 e 5 1 s A B R 4L, ST A
B 3 Fron TR R, BE S R B I N B 1, B8
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327 m, 5EEEEE 200 1810 m, 7 55 2 5 AR
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Table 2 Safety allowable value of blasting vibration related to railway roadbed
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(em-s™!) (em-s™!) (em-s™") (em-s7!)
f=<10 5~6 3~4 4~5 3~4
10<f<50 6~7 4~5 5~6 4~5
f>50 7~8 5~6 6~7 5~6
2.1.2 BEFHEKE B d\>
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da = 1 +0.8y (2)
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Fig. 3 Spatial position relationship between I -1 T 10

orebody and railway roadbed (5)
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Fig. 5 Blasting load time history curve
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Fig. 4 Numerical calculation model
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Table 3 Main physical and mechanical parameters

P EE/(g-em) BE/MPa JAMML KR /kPa REEEEA/C

A IR 1920.00 340.00 0.30 21.80 22.00
BRt 1900. 00 120.00 0.30 45.00 25.00
B EA R 1850. 00 60. 00 0.30 60.00 25.00
Ba 1950. 00 190. 00 0.30 80.00 25.00
ElE 2680. 00 28 964.00 0.25 900.00 36.47
IRN 3180.00 23 748.00 0.33 430.00 32.90
A
m & _4‘52\/ < :1(; :g
i iD i ‘D T ;
(a) 1-1 I (by2-2FH (c)3-3%IH
(a) 1-1 section (b) 2-2 section (¢) 3-3 section
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Fig. 7 Section survey point location map
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B H3.412 cn/s, Z B K E 4 3.392 em/s, N
Y e, BpoAREdbm . M1 -1 HEAED B 1 Bkt
T S W BORAR S JE 7 1 34 R Y I, HE

8N A K:2.173 em/s,B 5:3.392 em/s, C fh:
2.658 cm/s,D j5:2.303 cm/s,

R4 ¥HE1.2 BREN KRR EEIEE (B4 :cm/s)

Table 4 Peak value of vibration velocity at each measuring point ( unit:cm/s)

Vi/ VX1/ Vyl/ VZ1/ 2/ VX2/ VY2/ VZ2/
L (em+s™") (em-s?) (em-+s') (em-s™') (em-s!') (em+s™') (em-s?') (em-s7!)
1-4 2. 174000 -0.091190  2.173000 -0. 195500 — — — —
1-B 3.412000  -0.263400  3.392000 -0. 601600 — — — —
1-C 2.661000  —0.219100 2.658000 -0. 161400 — — — —
1-D 2. 481000 -0.202800 2.303000 1. 001000 — — — —
2-4 — — — — 0.289100 -0. 031730 0. 286600 0. 022100
2-B — — — — 0. 230500 0. 010340 0. 229700 0. 022330
2-C — — — — 0. 204600 0.009522  -0.203400 0. 031880
2-D — — — — 0. 208300 0.011880 -0.207700 0. 034430
3-4 0. 008614 —-0.004080  0.008546 0.000920 0.017210 -0. 006750 0. 016890 0. 001874
3-B 0. 009665 0.008888  0.008157 0.001026  0.020050 0. 010760 0.017470  -0. 004200
3-C 0. 010200 0.009607  0.007211 0.001189  0.019280 -0. 012450 0. 015060 0. 000415
3-D  0.009582 0.009063  0.007298 0.001081  0.018910 0.011770 0. 015350 0. 000267

M4 LA N, EWNEDF 1 B
HEMIRSIR/DN, R AR EIH E{Uh 0.0102 cm/s,
ZRBRIRSIEE N X M, {F 0.009607 cm/s,

W5 2 SRA A, BE B K BR B AL 2 1000 m, S H”
B 1 58BT3 £, MBS B0 PR R 3
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B R 0.2891 cn/s, =B RKIRBIERE R Y 1],
555 1 B3 800 B R B KR 03 F 7w —3,
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B, & LT MARKENTE T 5 1 R
1 -1 &, R B K ER B KAE F 8108.17 Pa,
BN, /N E N B KAE R 12409. 1 Pa, g R
71, B KBY N S KAE Ky 5955. 34 Pa, ¥f; TAEBK G
BRI AP LB I o XS LA B9 I, EL B K B ) B/
FRELABHPLE SIRL MBI EE, 75 18
e, B TN BE B HGm , BT =AE B ) B RO R
100 Pa, %55 2 J@MHT,2 —2 FTH BB = AR BN )
BXREH/NFYF 1R 1 -1 3R =&
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Fig. 8 Stress cloud map of blasting section 1 —1 in mine room 1
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Fig. 9 Stress cloud map of blasting

section 2 —2 in mine room 2

(a) B B VIR 1 1 B TR B 4 R A

(a) Shear strain of blasting section 1-1 in mine room 1
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2.58 x10 ™ &, BT HE/DN. vl B KDY ) R (AL
1.15 pe, FrzmadE ¥R 5 2 Mat,2 -2 &)
T BSEBIVIN AR B RAE R 30.59 pe, Fu 9B K BY
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(b} Shear strain of blasting section 3-3 in mine room 1
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{d) Shear sirain of 3~3 section in mine room 2 blasting
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Fig. 10 Strain cloud images of each monitoring profile under different working conditions
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