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Tab.1 Rock and soil parameters of blasting site

2 %%EF{‘ e BRI R#E )
o/(kN-m %) ¢/(") c/kPa f./kPa
¥y g & 19.8 15 35 160~180
R A 26.8 43 550 2000~4000
®2 HREIRSH
Tab.2 Test condition parameters
T EGH/m MEZyht kg KEEER/m
1 6.5 8 15
2 6.5 8 10
3 6.5 8 5
4 4.5 8 15
5 4.5 8 10
6 4.5 8 5
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Fig.2 Schematic diagram of field experiment site
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Fig.3 Schematic diagram of vibration monitoring points
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Fig.4 Schematic diagram of numerical model
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Tab.3 Related parameters of detonation products

I/ A/ B/ E/ v/
s . R, R, w s
(grem’)  GPa GPa GPa cm
1.25 214 182 4.2 0.9 0.15 4.19 1.00
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Tab.4 Model material parameters
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Tab.5 Comparison of vibration velocity between field test and numerical simulation ( Condition 2)

I/ (cm-s™)

BUERAL/ (cm-s™h)

e X Y z A s X Y z £ ¥ fRR
D1 2.16 5.62 7.07 9.29 2.04 4.42 6.98 8.51 —8.40%
D2 2.46 5.95 9.68 11.62 2.68 5.82 11.28 12.98 11.70%
D3 3.41 6.73 11.22 13.52 3.95 7.33 12.26 14.82 9.61%
D4 2.61 6.02 10.08 12.02 2.57 6.02 10.59 12.45 3.58%
D5 1.56 5.25 6.94 8.84 2.67 5.23 8.29 10.16 14.93%
D6 2.76 6.62 8.68 11.25 2.98 6.65 9.23 11.76 4.53%
D7 2.51 5.80 7.98 10.18 2.22 5.16 7.86 9.66 —5.10%
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g FIEWNE BIEIME BRI B0 D ST DS iR
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g 40 44 0.5 1.5 2.5 1.5
i 50 55 0.6 1.9 3.1 1.9
=
ﬁ 60 66 0.8 2.2 3.8 2.2
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Fig.7 Schematic diagram of monitoring points
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Fig. 8 Peak particle velocity in axis of pipeline
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Fig. 9 Peak particle velocity of dangerous section
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Fig.13 The measured velocity relationship between
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Tab.7 Vibration velocity ratio with different inner diam -

eters
HHENE d/cm BRIRH LK
40 1.04
50 1.08
60 1.18
80 1.26
100 1.39
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Fig. 14 Relationship between pipe-surface vibration velocity

ratio and pipe diameter
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(Z AN 3 205 (PE) 45 K B 38 TR H R BLRE )
(DBJ52T 039—2017) vh 25 Hi 19 48 18 i K Su i e )
T B R R AR S MOP W R 20T

MOP = PN+, (9)
A MOP Ry & K AvF J1 s PN R AFREJT, B
1.6 MPa; /2 50 4F 5 i 22K, i B X R ) 4 sl R 4%,
AR SCHL 30 “CH Y R 1 3Tl R Kk 0.87.

MR 4 =0 (9) T 45 48 38 e K R K 1 R 1.392
MPa, #5463 (4) 5K (8), " 15 2 A [F 4 2 1 HDPE
W B ) M F PRV, R S R . 1E B
B rh A 75k 80 em 19 HDPE Uk 8U45F 14 52 Bk His 2 W
PR N V,=13.52 em/s, R I & o B0 v A48 T8 A1
BER IR, 8 T8 A F 2 AR . AR B3 06 45
Jo R A TE AT M A B R IR R, SR
iR 3.

R8 ARERMHRIZHEE

Tab.8 Surface control velocity of different pipe diameters

HENE A/ cm MRV, /(em-s )

40 22.51

50 20.91

60 19.70

80 17.91

100 16.64
5 & it

AR SC I g 4R W 3 4R B HDPE 3 80 % I 1Y 18
i 50 K W, I 45 6 A OB E B L35 L AT T
T 4% 3h for 2% 76 F F HDPE 9% 205 il R ~F 80, 75 31
B FEEGR A LT JLAS

(1) i B BT R8s R 5 il 56 25 R
HEATXE LG, AT 0 A BB 15 25 0N, HL R B
R R R BOM ), B A R S R — ]
e,

() EARIEAIG IR @& L MERN
80 cm Y45 1H FE il b, P AE W] 25140 F 43 Bl e 37 T 40,
50, 60 F1 100 cm By 45 8 B A oy £ (B4 45 R
BT, 7 WG R oy A T, A o B i o 4
Xof R v AT Ah o A T PR T A A iR 2 RE R
von-Mises F RN 7 Bifi 45 42 (14 38 Jin i vk ) , FL A5 3 200
1 ) ) 3 3 3 BE R von-Mises A W 1 ¥ K T iF
FE

(3)7F B 1 1) 4% B 4 oy Mo ) v FH 4503 1 5 I

T

I b, 3R A 1) i Bl 3R AR S AR M B A8 T 1 Bk B
TR 38 I B 0L 5 SR 0 4 B RT A A T (A
AR 75 B W R Bz ] SR
o F R Z B — 2 X R, HREs A
FE A4S IR K AR AT 15 818 12 R 40, 50,
60, 80 1 100 cm 19 HDPE i £ 45 Hh 2% 45 il 4% 3 Ky
351k 22.51,20.91,19.70,17.91,16.64 cm/s.
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Size effect on dynamic response of high-density polyethylene corrugated
pipeline under blasting vibration

HU Zong-yao', JIANG Nan', ZHOU Chuan-bo', YAO Ying-kang’,
LUO Xue-dong', ZHANG Yu-qi'
(1.Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2.Hubei Key Laboratory of Engineering Blasting, Jianghan University, Wuhan 430024, China)

Abstract: In order to study the size effect of the dynamic response of high-density polyethylene (HDPE) corrugated pipeline under
blasting vibration, the blasting test and dynamic finite element numerical calculation method of full-size pre-buried pipelines are car-
ried out, and the reliability of the numerical calculation model of HDPE pipeline dynamic response is analyzed through the vibration
monitoring results during the test process. On this basis, the dynamic responses of the multi-diameter HDPE pipeline are calculated
and analyzed to reveal the dynamic response characteristics of blasting vibration under the influence of buried high-density polyethyl-
ene corrugated pipelines size effects. The research results show that the vibration velocity and effective stress of the front blasting
side of each section of the pipeline are greater than the back blasting side of the pipeline under the blasting vibration, the peak value
of the pipeline vibration velocity appears at the bottom of the pipeline. As the diameter of the pipeline increases, the vibration veloc-
ity and effective stress of the pipeline will decrease accordingly. There are functional relationships between the peak effective stress
of the pipeline and the peak particle velocity of the pipeline, and between the vibration velocity of the pipeline and the surface vibra-
tion velocity. According to the maximum allowable working pressure of the pipeline in the relevant specifications, the pipeline sur-
face control vibration speeds of the HDPE corrugated pipeline (empty pipe) with pipe diameters of 40, 50, 60, 80 and 100 cm are
22.51, 20.91, 19.70, 17.91, 16.64 cm/s, respectively.

Key words: blasting vibration; HDPE corrugated pipeline ; size effect;numerical simulation ;dynamic response
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