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F1 FBHADERESE K FEMHE(, =1.0ms™?)

v i Sex el G G owmh Gemh) omh vm) G
1 62 M 24 5.1 28.2 14.9 533 935 25457 68185 48.2
2 70.6 M 23 8.5 37.0 9.7 577 381 36963 44690 55.2
3 54.3 M 23 6.3 29.2 9.1 719 460 33176 52701 447
4 59 M 23 6.1 29.5 11.0 603 450 38358 52653 46.5
5 68.7 M 23 10.7 29.5 13.2 586 451 32003 53546 534
6 75 M 23 8.1 23.9 25.6 340 1139 20805 65466 57.6
7 66.4 M 37 5.3 36.2 9.4 1100 416 56636 52983 50.9
8 65.6 M 25 9.5 29.9 13.1 544 546 36225 69108 52.5
9 65 M 24 8.5 30.4 14.8 422 680 27095 56556 53.7
10 75.7 M 24 7.5 36.2 17.1 488 927 28430 50945 60.8
11 79.5 M 23 10.0 43.5 154 893 698 33157 71434 68.9
12 53.8 M 25 6.0 29.7 9.8 725 555 25896 62107 455
13 58.6 M 23 9.8 32.0 10.2 515 388 27665 48650 52.1
14 58.8 M 24 5.8 34.1 8.4 1001 410 58713 54008 48.3
15 56 M 20 4.1 26.5 20.5 428 1111 26840 80574 51.1
16 70.6 M 24 7.0 34.7 14.8 723 582 44965 94486 56.5
17 61.8 M 24 5.9 27.7 15.3 407 988 26932 60352 49.0
18 77.6 M 22 8.4 44.2 10.8 915 614 41068 47908 63.4
Mean of 17 men (20-25 year old) 7.5 32.1 13.7 613 666 33161 60786 534
Mean of all the men 7.4 324 13.5 640 652 34466 60353 53.2

19 42.9 F 23 7.3 32.1 3.8 789 162 43371 32479 43.2
20 49.1 F 21 7.0 28.7 8.3 568 372 25674 39089 44.0
21 46.4 F 22 6.0 243 12.7 353 603 18932 47172 429
22 65.9 F 35 9.0 329 14.2 483 631 34902 68373 56.1
23 75.8 F 23 10.5 39.5 14.0 553 648 29590 54345 64.0
24 58.1 F 23 7.6 342 8.8 702 268 24921 43843 50.7
25 63.4 F 22 53 39.3 11.0 799 507 40055 64513 55.6
26 57.9 F 24 9.2 28.6 10.7 349 462 22842 40358 48.6
27 61.5 F 22 11.0 30.6 13.5 658 524 24918 43498 55.2
28 46.5 F 25 39 35.1 4.1 1148 103 37085 18793 43.1
Mean of 9 women (20-25 year old) 7.5 32.5 9.7 658 405 29710 42677 49.7
Mean of all the women 7.7 325 10.1 640 428 30229 45246 50.3

Mean of 26 subjects (20-25 year old) 7.5 323 12.3 628 576 31967 54518 52.1
Mean of all the subjects 7.5 324 12.3 640 572 32953 54958 52.2
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JEHE m,, ¢, , k, BERNT M (p<0.1), HRSHLR
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F2 HEHAHBEREEEESH (], =1.0ms)
fi (Hz) & /2 (Hz) & fi (Hz) & f» (Hz) &
1 4.78 0.3143 10.75 0.4633 18 4.85 0.3396 10.60 0.4265
2 5.03 0.2470 10.80 0.2892 Avel 5.16 0.3001 10.86 0.3570
3 5.36 0.3652 12.08 0.3314 19 5.85 0.3345 14.80 0.2318
4 5.74 0.2837 11.03 0.2965 20 4.76 0.3310 10.95 0.3269
5 5.24 0.3016 10.14 0.2682 21 4.45 0.2602 9.71 0.3903
6 4.70 0.2412 8.05 0.4400 22 5.18 0.2254 11.05 0.3201
7 6.29 0.3842 11.97 0.2955 23 4.36 0.2556 9.90 0.3706
8 5.54 0.2611 11.56 0.2872 24 4.29 0.3799 11.23 0.2156
9 4.75 0.2325 9.84 0.3715 25 5.08 0.3182 12.19 0.3007
10 4.46 0.2406 8.68 0.4961 26 4.50 0.2155 9.76 0.3514
11 4.39 0.3715 10.84 0.3328 27 4.54 0.3766 9.02 0.3414
12 4.70 0.4132 12.68 0.3561 28 5.17 0.5030 10.76 0.1856
13 4.68 0.2736 10.98 0.2748 Ave2 4.82 0.3200 10.94 0.3034
14 6.61 0.3539 12.77 0.3048 Ave3 5.04 0.3072 10.89 0.3379
15 5.06 0.2538 9.99 0.4326 Annotation: Avel: mean of the men;
16 5.73 0.2892 12.72 0.2464 Ave2: mean of the women;
17 4.96 0.2356 9.98 05131 Ave3: mean of all.
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9.02~14.80 Hz, “F341H K 10.94 Hz.
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2.0 7.1 31.8 12.6 531 575 25889 43918

120 0

100 0
80 T

S ¢ -40
2 g
=]
i 2

S @ g0
[=% 9 r=
E a0f o

20} -80

0 5 - . -100 . . .
0 5 10 15 20 0 5 10 15 20

Freguency (Hz)

& 7

Frequency (Hz)

a’ =1.0 m s YA SR 4k

(a) TRHHHLL: (b) AIBHILL, ‘O SCIRHHE p AU 45 2k

s ¢ [ ¢ -

1646

e, — -

- RIS HA



RERE: FARBE 20114E $41E 5B 124

MUAE TR it R S HESTR (ORI 2 A eh BT AE
TR §it 3 A N AR 7 fie sh 45 1, T LA R 1 5
LSRN EPSY AR RER NSk SRS L BUR) WA AC ¥ I
FE A 1R 4 TR R 2 A, R R N 45 2R S 56 KAl v
FEW)Er. MRS, 2T R, g il
T4 FRSURN KPR 58 4R i B b BN AR AR 22 ) i

SRS E. NG I YIS 0T T S s AR
S5 0F AR e NARIR B R ME RS2 . M A S5 32 mT A
Xk FCA A e BON AR HEAT 1 3 e 1 K O DR g A
TSR, BT A SR AE F N A AA S ) i sl A
WEFEET R T F BT R A s AL 7 3 PE AT 9 55 T %
A2 B 37 BAT TR X

%3k

Lippert S. Human Vibration Research. Oxford: Pergamon Press, 1963

Coermann R R. The mechanical impedance of the human-body in sitting and standing position at low-frequencies. Hum Factors, 1962, 4(5):

Goldmann D E, Von Gierke H E. The effects of shock and vibration on man. Report of Naval Medical Research Institute, Bethesda,

Suggs C W, Abrams C F, Stikeleather L F. Application of a damped spring-mass human vibration simulator in vibration testing of vehicle

Muksian R, Nash C D. A model for the response of seated humans to sinusoidal displacements of the seat. J Biomech, 1974, 7: 209-215

Sandover J. Measurement of the Frequency Response Characteristics of Man Exposed to Vibration. Ph.D. Thesis, Loughborough University

Amirouche F M L, Ider S K. Simulation and analysis of a biodynamic human model subjected to low accelerations — correlation study. J

Fairley T E, Griffin M J. The apparent mass of the seated human body: Vertical vibration. J Biomech, 1989, 22: 81-94
Qassem W, Othman M O, Abdul-Majeed S. The effects of vertical and horizontal vibrations on the human body. Med Eng Phys, 1994, 16:

Kitazaki S, Griffin M J. A modal analysis of whole body vertical vibration using a finite element model of the human body. J Sound Vib,

Wei L, Griffin M J. Mathematical models for the apparent mass of the seated human body exposed to vertical vibration. J Sound Vib, 1998,

Hinz B, Seidel H, Menzel G, et al. Effects related to random whole-body vibration and posture on a suspended seat with and without

Boileau P E, Rakheja S, Wu X. A body mass dependent mechanical impedance model for applications in vibration seat testing. J Sound Vib,

Toward M G R, Griffin M J. Apparent mass of the human body in the vertical direction: Effect of seat backrest. J Sound Vib, 2009, 327(3-5):

Toward M G R, Griffin M J. Apparent mass of the human body in the vertical direction: Effect of a footrest and a steering wheel. J Sound

1S02631-1:1997. Mechanical vibration and shock — evaluation of human exposure to whole body vibration, 1997

1SO5982:2001. Mechanical vibration and shock — range of idealized values to characterize seated-body biodynamic response under vertical

Griffin M J, Bovenzi M. Forward to the 3rd International Conference on Whole-body Vibration Injuries. J Sound Vib, 2006, 298(3): 479
Park S J, Park S C, Kim J H, et al. Biomechanical parameters on body segments of Korean adults. Int J Ind Ergonom, 1999, 23: 23-31

2
255-274
3
Maryland, 1960
4
seats. Ergonomics, 1969, 12: 79-90
5
6
of Technology, 1982
7
Sound Vib, 1988, 123(2): 281-292
8
9
151-161
10
1997, 200(1): 83-103
11
212(5): 855-874
12
backrest. J Sound Vib, 2002, 253(1): 265-282
13
2002, 253(1): 243-264
14
657-669
15
Vib, 2010, 329(9): 1586-1596
16 1S0O5982:1981. Vibration and shock — mechanical driving point impedance of the human body, 1981
17
18
vibration, 2001
19
20
21

Kim K S, Lee J H, Kim K J, et al. A nonlinear dynamic model of human body seated on vehicles. In: Inter-Noise. Prague, Czech Republic,
August 22-25, 2004

1647



=i

feste: AR NARTE [ e sle vk S L 5 e AR A

22

23

24

25

26

27

28

29

30

31

1648

Kim T H, Kim Y T, Yoon Y S. Development of a biomechanical model of the human body in a sitting posture with vibration transmissi-
bility in the vertical direction. Int J Ind Ergonom, 2005, 35(9): 817-829

Maeda S, Mansfield N J. Comparison of the apparent mass during exposure to whole-body vertical vibration between Japanese subjects and
ISO 5982 standard. Ind Health, 2005, 43: 436-440

g, P3 A AR RSB K FCAEVR A R k6 P R AT . VR BOR, 1986, 5: 19-26

Piarg. WE ALY AR NAR YRS BIA KRG BT 5T, 2 AR S0, Jbat: WEHEREE, 1993

Liang C C, Chiang C F. A study on biodynamic models of seated human subjects exposed to vertical vibration. Int J Ind Ergonom, 2006,
36(10): 869-890

i N RRE B AR E GB/T 16440-1996. $ik3) 55 iili - AR IHUIR AR ) s BT, 1996

BRI ANR MR BB R BRG0S0, st WK, 2008

Hou Z C, Gao J H, Zhao P. Research on models about apparent mass for seated human body subjected to vertical vibration. In: The 13th
APVC. Christchurch, New Zealand, November 22-25, 2009

Hou Z C, Gao J H, Zhao P. Optimization algorithms to identify model parameters for apparent mass of seated human body under vertical
vibration. In: The 13th APVC. Christchurch, New Zealand, November 22-25, 2009

A N RSLRIE [ 5K bR E GB-10000-88. 7 [E Bt A A& R, 1988



