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Fig. 6 Typical waveform curves of high and low tidal levels

e 5 e AR, B L T D e T X AR IR S AL B R B T — R B A, 32 I AR B A B o
I 259 50 RS TEIK [ S 5 Oh R U555 [l =22 TR] R PN O TR S 8 T by b R 26h - S A s = R
I U5 1B A BUREAH ZE B0, BB R AR B0 AL | JE B i M /KON RE B AL e B 1 ety i RE LY o

73— 77 10, AR A R LB 2 i S A 2 B B OO, 0 A [R) gl T 00 B g S 3 B 0 46 1 DOR2 I 147 00
B A OB LR 4 i) DU BRSBTS e ) T ORI e B Ui B W R LA, PP 2 R i 22
(EAFAE—E BERLYE , Ul [R) o0 S 3R B0 a6 B DA AR SRR KE G RE S AR I AP 00 T T B it
PR R AR BEAT B D], BE B A TR 3l 22 S AN BEL 2T

H
N
1A

HEEHFIAR  \\DzI4\D\EERLKFI/KIZ\2016 4F\1 #1\1601 IESC.PS 114 HERR. M 2016/1/29



s

75

%1 s
x4 RPRSHFEHTINHEELLLAF
Tab.4  Average sinking discrepancy ratio compared to low and high tide
T R B 2 i ke B/ kg T TFULE/m PRI 42 2 - 2 R AR 22 e/ 9%
RCIEA 150 540 2.59
-3.00
R 150 540 2.67
[(RLIE A 180 720 2.57
+3.63
R 180 720 2.48
S 100
4 MEFMER %
80
N . ~ < 70F
TR PR Bl A0 8 M A I 8k 0 (L A 4 8l T X E 60 |
O R AR B A%, S e T R AR B () S04 5 ol
e RAE I BB R RRAE | R R IE R R S E N EE S ol
ta, USRI I B AR S AL R AR A A R or o
0 10 20 30 40 50 60 70 80 90 100

LA 7,

SN AT D& = O (iR VAN =3 VA - UV N =% 1 B O E
REEHRTE 20 Hz LLN 8RB 5 KA R 50 31 Sk 70 F
87 Hz, MNALSEAEARTIAL L B AL TGO T ,20 Hz LIPS B4

#ii %/ Hz

Bl 7 AR oA R AL

Fig. 7 Accumulation ratio of low and high tidal frequency

SR L 3510 T2% 1 78% o 7KF-ZR P 1] K~ R b 1] -5 3 o) A9 3% 0 A1 650 O — 0, WURE 70 HAT — 32 L
Rk, EATERIZIAVRIR AR PE T B I8 2 0 2 AR v AR IR DX 3

5 5180 BB

SRR 7 0™ A AL R I I R E 2 05 iy, nl
PUEZE B IR A8 S PN AL 18 #4255 3 4505 10, AR
BRI A0 77 FE I X EE A L, 0B R A Sk B 1Y
W PR E SR SR TR A

A% R e i — UK AL SRR A0 5 HR
SGIOKBIGRFHE , BRIRSI 8 4 Jo 256 25 25 K 15 IR B U
(9 B2 RS0, FoA 2 PEAR L 2k AL SR A 1 e 3 o7
AR A% (-5 UK ) S5 490 1) A 7 90 3k % B {47 %ot
oo HEETS o T IR R E I L T LE UL 8

FETFIUE M-S Bl _E A 9 70 B v i A2 S I BEL B

H

>N

BB R ACRDL, A4S R 5 PGSR

I RAABE , [R5 SRR BN TRIR , o3 S i s M A S B4 R O e A 5, 3z g

X 26
= 25 ~
S 24 RBIA kg
= 23 ——150
Ny —=—200
Q‘%\ 21 ——250
"{ESJ 20 ——300
ﬁ.’%: 19 —*—350
%2 18 1 1 1 1 1 J
250 300 350 400 450 500 550
PO / m

K8 RS A I iR e L % L
Fig. 8 Comparison between PPV ratio of blasting compaction

and soil-rock blasting

L e T

x5 HRENRSHKEESE
Tab.5 Medium parameters and energy distributing at interface
I BJE/(KN-m™) B/ (m - s BB/ (KPa - s7") TSR % AL 5%/ %
e 15.70 1 500 23 550
71.44 28. 56
Eapa) 25.87 3 000 77 610

A TR B A A T P AR R AT, MR R 0 A5 52 2 A TR Y ELJE A 7 A AR AR AL, SR BORE 12
ek, EAR ST TR Sl AE A TRV A% S Bl st (4 73 i A7 B, BRI E— P 3moal, th 2 5 nT DL, 71, 449%

IhESHIRR  \\Dz14\D\FEH\/KFI/KIZ \2016 4E\1 HI\1601 TEC.PS 11 4%

HERR - 41

2016/1/29



76 KoOF O ok BT OB R 2016 4E 2 A

B %t T T 28, S6%IIRERE %2 T R Y

B2 9 A0 5 10 T R S T, M2 B A o R 1) B - 2 o 0 1 7 R 5 ok
BN S IR B . A TR R 8 1T L% BUARIRIAS 25 R B T 7B B4R 300~ 500 m A 4
B 8 | 1 T A 4R B T 4 BRI 20. 059% ~25. 619% , tH BLR RN B 55 RN T« — AR B A 26
A A g M 10 H DT 5, — S S 1 PP s R T e, MR S T IR 5 — R AT R

PR AT I TR R A2 MO A A T 2 R K, B S S B ML TP KO T4 A R
FIVEARE F1, 425 7 WA IK I B0 BEL0 UK PR 45 5 0 D BELE 250/ T K 25 O LA , 57— e R - ARG 7
YEZTROREARAT ST, XA I 7 7 B K 24 R Ja 2 A 50 35 0 B DR SHE A 407, 07 L R B % 4 254
TEIRE T HRAF] 10 m L1, HIEBRIZLL F3 36 A — @ TR, T LA KE 25 SR 438 4 | i+
TR0 B AL 2 K2R A R R B, N2 A — i SR R BY, — M 25 5 M 1 25 B SRR R R LR
TETERRI2E 0, TR I o 6 o b 28 0 H 8 1 MR T 5 | TR R — B 2 45 M 25 5 5
SR T (L RATAE R IE
6 % iF

(1) T30 % /IR R 1 70 T S M o ) AR o L 0 AR 2 5 4 T (5 — 3, 91 P =
KX RE i PR B T et B RE VR FH | M2 R R ZE PR T 0 FOR P B A I 2 I 01, S TR b e P
S 3 4R B A e b A A

(2) FEVRIELINE I 4 1T HRBH IR, Fo091 5 B4 AR IX B

(3) RE I A IS SR | M2 0 906 52 30 1 BELJE A ™ 1 R T RE 9, JU3B B T 99 5 TRt 6
] A TR AL B R 0 43 ST W3 — S0, 2 KA R T 97T /NI R T T

(4) TR A AT 22 I8 AR5 AR R 0 1 I R 9 L 0 7 R O 1, 2 PR — 3 25 4 1Y
% R SHAE R L RAEAER RIS

& % X #.

(1] Ve, Mo 05  H5R. & 2430 T I B I A BB AR R 98 [ 1] 8487 ,2013,30(2) : 150-153. (FENG Qian, XU Xue-
yong, HUANG Qiang. Research on engineering technology of squeezing silt by blasting in complex environment[ J]. Blasting,
2013,30(2) ; 150-153. (in Chinese) )

(2] FIEX, JTE. BEET Ry = TR B A P R ()] . 7K3E T#2,2013( 10) ; 244-248. (WANG Zheng-yi, JING Lei.
Application of blasting compaction for foundation treatment of revetment works[ J]. Port & Waterway Engineering,2013(10) .
244-248. (in Chinese) )

[3] Thep B VERS, RAUF 5. RRERHIE 260 T BB IR Sh 3 ik 5 2047 [ 1] PR35 il ,2009,28 (1) : 182-185. (XU
Xue-yong, WANG Ren, WU Jing-ping, et al. Monitoring and analysis of vibration effects due to squeezing silt by blasting at a
special terrain[ J]. Journal of Vibration and Shock,2009,28( 1) : 182-185. (in Chinese) )

[4] ZF. IR R QIR IR S 5 RS Ri THARME [ 1], hEDKEZ . T2 ,2014,14(4) . 368-372. (LI
Lei-bin. Study on complex soft soil compaction filling embankment and construction technology of breakwater with sand layer[ J ].
China Water Transport, 2014 ,14(4) :368-372. (in Chinese) )

[5] JTS 204—2008 7kiz T HRIEAH AR BTG S]. JTS 204—2008 Technical code of blasting for port and waterway engineering[ S].
(in Chinese) )

[6] G, frdhde. FEmBT it ab B IR HOke iy M RS I BT 5T [ 0], T EHE I 2, 2012(5) : 39-42. (JIN Wei, HE Wei-wei.
Typical test and research on blasting toe-shooting method in deep soft subgrade[ J]. China Harbour Engineering,2012(5) : 39-
42. (in Chinese) )

(7] tRE258 VRS, d R, 25, DRIS IRV AR A BT IR s I Sl BoR [J]. %5 £ 775%,2008,29(12) : 3256- 3260. (XU
Xue-yong, WANG Ren, MENG Qing-shan, et al . Monitoring and controlling technology for vibration effect due to deep and thick

HEEHFIAR  \\DzI4\D\EERLKFI/KIZ\2016 4F\1 #1\1601 IESC.PS 114 HERR. M 2016/1/29



1 OB, AR BRI TGRS IR S A 71

silt by blasting compaction[ J]. Rock and Soil Mechanics,2008,29(12) ; 3256-3260. (in Chinese) )

(8] Fgth2e ZRbt. Bt S IRl ke b BT 12 e B[ J] . 48K 5 it ,2003,23(5) + 475-480. (TAO Song-lei , LI Wei-cai.
Blasting method for the breakwater groundwork and its application[ J]. Explosion and Shock Wave,2003,23(5) : 475-480. (in
Chinese) )

(9] KPR, D51, IRfils , 5. Byl SR AR B i T X 78 A Bt i) R sl me 3 M [ 1] T R2HR 8, 2010,16(2) : 66-69. (LU
Fan-dong , FANG Xiang, GAO Zhen-ru, et al. Influence analysis of blasting vibration on nuclear facility under construction by
blasting toe-shooting of breakwater[ J]. Engineering Blasting,2010,16(2) ; 66-69. (in Chinese) )

[10] SAfEa. sapkiiah Sr2# M), dbat. M BT Mitk, 1989. (HU De-sui. Elastic wave dynamics|[ M ]. Beijing: Geological

Publishing House, 1989. (in Chinese) )

(11] 2kt s Sciple, &7 R0, 55, P IR T T A IR BE 1 i i 22 A R S sl BE R ST [ 1], 14 5wt ,2007,27(1) ¢ 34-39.
(LI Hong-tao, LU Wen-bo, SHU Da-qiang, et al. Study on the safety velocity for concrete lining under P wave loading[ J].
Explosion and Shock Wave ,2007,27(1) : 34-39. (in Chinese) )

[12] MRKHE, AFE. BEHZERN [ M]. bR, HE H it , 2007, (LIN Da-chao, BAT Chun-hua. Explosion seismic effect| M ].
Beijing: Geological Publishing House, 2007. (in Chinese) )

[13] 530, d R . JEALA R 24 45 M BRI BE S R Y SRR R [0 ). A 1129 5 TR %4k ,2003,22(4) : 641-645. (ZONG
Qi,MENG De-jun. Influence of different kinds of hole charging structue on explosion energy transmission[ J]. Chinese Journal of
Rock Mechanics and Engineering,2003,22(4) ; 641-645. (in Chinese) )

Analysis of vibration effects to deep and thick silt by blasting compaction

LI Xin"?, MA Juan', LI Hao-yu', FAN Lei’, ZHOU Jia-wen"
(1. China Nuclear Power Engineering Co., Lid., Beijing 100840, China; 2. Power China Chengdu Engineering
Corporation Limited, Chengdu 610072, China; 3. College of Field Engineering, PLA University of Science and
Technology, Nanjing 210007, China; 4. State Key Laboratory of Hydraulics and Mountain River Engineering,
College of Hydraulic and Hydroelectric Engineering, Sichuan University, Chengdu 610065, China)

Abstract ; Since the blasting compaction technology has been successfully applied to the civil engineering in the 80s
of the last century in China, there are very few in studies of the deep and thick silt blasting compaction, such as the
energy transfer theory and the tide level under the blasting working conditions in comparison with soil-rock blasting.
When there are sensitive buildings or structures in the blasting area, making studies of the vibration effects of
blasting has a practical significance. This paper, depending upon a nuclear power station, carries out researches of
thick silt over 30 m in the intake channel by blasting compaction, including studies of propagation rule of vibration,
influence factors and vibration effects by blasting. Firstly, the analysis of energy distribution of the vibration induced
reflected wave and refracted wave has been done in this paper; secondly, analysis of the damping laws of vibration
rates and frequency of the north and south banks has made under the different blasting conditions. Compared with
the high and lower tidal levels, the analysis results show that the thick seawater covering the silt has a positive effect
on the energy dissipation, and there are no great differences between the explosive energy utilization under two
working conditions. The main frequency mainly concentrates at the low frequency area. Finally comparing the
blasting compaction with the soil-rock blasting, and it is found that the energy ratio of the blasting compaction
which transfers to a seismic wave is higher, the main reason is the discrepancy of the explosive structure which

leads the energy transfer ratio having remarkable differences.

Key words: deep and thick silt; blasting compaction; vibration; energy transfer
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