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Fig.1 Panform and side elevation of the entire shock isolation installation

(b) Lateral
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, ot t , B=o0,
(6] B=0.5, t=3u
4
, t1
s max t 10 20 30 40 mS, a+max 100 200 300 400 600 800
1000 m/ &, 28 3 1
3
( )
[7]
t1
A+ max n
N = €™ dhm (2)
[8]
IMm = Ao + Ailnt: + Azlnasma (3)
20 , Ao A1 Az
Im , Int I nas max 2 3 5 )
n , XYy z Xy z , cf
1

Table 1 Acceleration peak valuesand primary pulse durations of all the input signals

ulm 100 m/ & 200 m/ & 300 m/ & 400 m/ & 600 m/ & 800 m/'s 1000 n/ s
10 1 2 3 4 5 6 7
20 8 9 10 11 12 13 14
30 15 16 17 18 19 20 21
40 22 23 24 25 26 27 28

2

Table 2 Results of multiple regression analysis

Ao A1 Az R
X 5. 150 55 - 0.136 45 - 0.035 35 0.741 99
y 5.097 40 -0.13333 - 0.03 042 0.797 96
z 4.861 61 - 0.222 08 0.042 04 0.888 65
X 4.859 63 - 0.083 84 - 0.010 66 0.833 38
y 4.699 77 - 0.062 13 0.006 21 0.883 02
z 4.938 38 - 0.228 87 0.030 19 0.822 14
X 4.606 51 - 0.037 96 0.012 01 0.944 29
y 4.615 85 - 0.038 52 0.010 99 0.901 83
z 4.801 39 - 0.204 55 0.044 52 0.861 63

3 5 ,
, z , 80 %, 90 %

, , 10 %
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3 3
Table 3 Error analysis of multiple regression in three directions of the subfloor
Nool % Noil % ““—‘r]—”“/% Ny.ol % Nyil % ”-V-‘rﬁ“/% Neol % Notl % Q”r]—rL“/%
3 97.86 103.00 5.25 2 97.78 102.43 4.76 1 98.22 94.05 -4.24
4 98.05 101.96 3.99 3 97.98 101.18 3.26 2 97.07 96.83 -0.24
5 98.36 100.51 2.18 4 98.47 100.30 1.86 3 97.22 98.50 1.31
6 98.33 99.49 1.18 5 98. 44 99.07 0.64 4 96.94 99.70 2.84
7 9853 98.71 0.18 6 98.43 98.20 -0.23 5 96.85 101.41 4.71
8 93.74 97.42 3.92 7 98. 47 97.54 -0.94 6 96.64 102.64 6.21
9 95.69 95.06 - 0.66 8 93.75 95.38 1.74 9 87.35 83.02 - 4.9
10 95.74 93.71 -2.13 9 94.96 93.39 -1.65 10 87.48 84.45 - 3.47
11 95.51 92.76 -2.88 10 95.44 92.25 -3.35 11 88.82 85.47 -3.77
12 95.48 91.44 -4.23 11 95.40 91.44 -4.15 12 89.51 86.94 -2.87
13 94.51 90.51 -4.23 14 92.62 88.93 - 3.98 13 91.16 88.00 - 3.47
14 94.30 89.80 -4.77 15 90.21 90. 36 0.17 14 91.27 88.83 - 2.67
15 90.95 92.17 -1.34 16 91.87 88.48 - 3.69 16 75.15 75.87 0.96
16 92.76 89.94 -3.04 18 90.91 86.63 -4.71 17 80.04 77.17 - 3.58
17 92.81 88. 66 - 4.47 19 87.29 85.57 -1.97 20 84.99 80.42 -5.37
18 89.31 87.76 -1.73 20 91.14 84.82 4.54 21 79.38 81.18 2.27
19 85.76 86.52 0.88 21 82.15 84.25 2.56 23 69.16 71.17 2.91
20 83.86 85.64 2.12 22 87.99 86. 96 -1.17 24 74.03 72.40 -2.21
22 87.88 88. 62 0.85 23 87.29 85.15 -2.45 26 73.46 74.54 1.47
23 87.31  86.48 - 0.95 24 80.35 84.10 4.67 27 70.85 75.45 6.49
4 3
Table 4 Eror analysis of multiple regression in three directions of the middle floor
Nool % Noil % u*‘n—rL“/% Nyol % Nyil % ”*‘n—yr'*“/% Neol % Netl % 'lLr‘]—rL”/%
3 98.53 100.06 1.55 2 98.10 98.46 0.36 1 98.10 94.67 - 3.49
4 98. 67 99.75 1.10 3 97.91 98.70 0.81 2 96.64 96.67 0.04
5 98. 88 99. 32 0.45 4 97.93 98.88 0.97 3 96.75 97.86 1.15
6 98.95 99.02 0.07 5 98.62 99.13 0.52 4 96.81 98.72 1.97
7 99.00 98.78 -0.22 6 98.89 99.31 0.42 5 96.52 99.93 3.54
8 94.22 95.52 1.38 7 99.05 99.45 0.40 6 96.47 100.81 4.49
9 95.72 94.82 -0.94 8 93.29 93.90 0. 66 7 96.67 101.49 4.98
10 95.92 94.41 - 1.57 9 95.39 94.31 -1.14 8 82.39 80.78 -1.95
13 95. 65 93.43 -2.32 12 96.17 94.95 -1.27 9 82.28 82.49 0.26
14 94. 66 93.21 -1.583 13 95.64 95.12 -0.54 10 83.03 83.51 0.58
15 92.51 92.33 -0.19 14 96.10 95.25 - 0.88 11 84.39 84.24 -0.18
16 93.04 91.65 -1.49 15 90.67 91.57 0.99 12 88.57 85.27 -3.72
17 93. 62 91.26 - 2.52 16 92.73 91.96 -0.83 13 90.30 86.02 - 4.47
18 93.04 90.98 -2.22 18 93.55 92.36 -1.28 14 91.56 86.60 -5.42
19 89.17 90. 58 1.59 20 92.79 92.76 -0.04 17 79.90 76.11 -4.75
20 88.79 90.31 1.71 21 92.30 92.88 0.63 18 85.60 76.77 - 10.31
22 90.09  90.13 0.05 22 83.90 89.94 1.17 19 86.86 77.72 - 10.53
23 89.44 89.47 0.03 23 90.59 90.33 -0.29 20 83.17 78.39 -5.74
24 88.07 89.08 1.15 24 90.90 90.56 -0.38 23 68.34 70.39 3.00
25 87.83 88.81 1.11 25 90.98 90.72 - 0.28 24  65.73  71.26 8.41
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Table 5 Eror analysis of multiple regression in three directions of the top floor

Neol % Nautl % m_'n_rm/% Nyol % Nyl % 'L”ﬁ“ % Mool % Nagl % 'l“n—rL“/%
1 9.75 96.97 0.23 1 96.60 97.30 0.72 1 98.72 93.26 - 5.53
2 9812 97.78  -0.34 2 97.69 98.04 0.36 2 97.50 96.19 - 1.35
3 98.25 98.26 0.01 3 9861 98.48 0.13 3 9717 97.94 0.79
4 9861 98.60 -0.01 4 98.8 98.79 0.05 4 96.98 99.20 2.29
5 98.89 99.08 0.19 5 98.82 99.23 0.42 5 97.03 101.01 4.10
6 98.98 99.42 0.45 6 98.98 99.55 0.57 6 97.47 102.31 4.9
7 99.04 99.69 0.66 7 98.98 99.79 0.82 8 85.34 80.93 - 5.16
11 96.68 96.04 - 0.66 8 95.18 94.73 0.47 9 8598 83.47 S 2.92
12 97.01 96.51  -0.52 13 97.35 96.92 0.44 10 87.24 84.99 - 2.58
13 96.97 96.84  -0.13 14 97.31 97.16 0.15 11  88.68 86.00 S 2.92
14 97.01 97.10 0.09 15 93.34 93.27 0.08 12 91.63 87.65 - 4.34
15 92.23 93.01 0.85 16 94.47 93.98 0.52 13 93.01 88.78 - 4.54
16  93.73 93.79 0.06 17 9511 94.40 0.75 14 93.22 89.67 -3.81
17 9503 94.25  -0.83 18 95.18 94.70 0.51 16 73.17 76.83 5.00
18 95.18 94.57 - 0.64 19 9563 95.12 0.53 17 80.19 78.23 - 2.45
21 95.72 95.62  -0.11 20 95.60 95.42 0.19 20 8552 872 - 4.45
24 93.18 93.22 0.04 21 96.59 95.66 0.97 21 83.86 82.53 - 1.58
25  93.21 93.54 0.36 2 9161 92.24 0.68 23 69.91 72.44 3.61
26 9459 94.00 - 0.62 23 92.54 92.94 0.44 24 76.49 73.76 - 3.57
27 93.90 94.33 0.45 27 94.59  94.37 0.23 26 75.41  76.07 0.87
X y z , y
z X y
, Matlab 3
5
z z
X oy X



281

100

200
30 40 a

+max

x direction of the subfloor

100

30 40 Qo

100

2 direction of the top floor

5

10 9q

110
100
90
30

70
60

200
500
30 40 [~

b

y direction of the middle floor

y direction of the top floor

110
100
90
80
70

601 T

40 a

z direction of the subfloor

110

90
80
70

60—
10 99 30

t

40

2 direction of the middle floor

2 direction of the top floor

Fg.5 The relationships of the primary pulse durations and peak val ues

at the reference points of the archetypal structure

200

“+max

5
, 80 % z ,
(1] , , , [C]
,2004:1133-1136.

[2] [J]. ,1994 ,14(4) :811.

[3] , , , , ZL 02 267872.7[PIOL]. 2002. http: search. spo.
gov.cn/ spo/ zZljs hyjsyx-new. jsp ? recid = CN02267872. 7 &leixin = syxx &title= &ipc=
E04B1/ 98.

’

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



282 30

[4] . [D]. : ,2002.

[5] , , . [3]. ,2007 ,29(5) :10-12.

[6] ) , . [J3]. ,2009 ,31(1) :11-14.

DU Jian-guo , ZHAN G Hong-hai and XIE Qing-liang. Half-sne pulse equivalent of the explosion and shock signals
based on the response spectrum anaysis[J]. Protective Engineering, 2009 ,31(1) :11-14.

[7] , , ) [3]. ,1997 ,17(6) :22-30.

[8] ) ) [M]. : ,1990.

Effect of different explosion or shock seismic inputs on efficiency of
a whole vibration-isolating system "

DU Jianrguo, XIE Qingliang, FEN GJinji, LI Li-sha
(The Third Engineer Research Institute of the Headquarters of the General Staf f ,
L uoyang, 471023 Henan, China)

Abgtract : A drum-shaped steel wire rope isolator was applied to a two-floor steel construction to a
chieve a whole vibratiorrisolating system. Numerical smulation was carried out by the finite element
method to explore the vibrationisolating efficiency of the achieved system input by exploson or shock
sgnals with uniform forms. By changing the primary pul se duration and peak value, the vibration-iso-
lating ratio was calculated to investigate the influences of the primary pul se duration and peak value on
the vibrationrisolating ratio. It is helpful to understand the vibration-isolating mechani sm and develop
vibration-isolating research.

Key words: mechanics of exploson; shock isolation ratio ; exploson or shock signals; entire shock i so-
lation; primary pul se duration; peak value
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