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New Approach to Evaluating the Effects of Repeated Shocks
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ABSTRACT
This paper introduces new approaches attempted to evaluate quantitatively the effects of
repeated shocks exposed to human. This attempt, by the members of ISO TC 108 / CS4, has
been made to add a standardised draft of 1ISO 2631 Part 1 which covers newly the human
response to repeated shocks. It contains the review of previous work related to shocks
" responses to human and suggests a mathematical model to predict the three—axis lumbar spine
accelerations from the measured seat accelerations. The predicted accelerations are used to
evaluate the vibration dose to the spine. The evaluated dose values are shown to enable the

assessment of adverse health effects.
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Table 1. Z-axis model coefficients for equation (2)

W, W, W W, Ws Ws W, Wy
57.97 52.23 49.78 53.17 56.03 -27.80 72.23 21.5
K 1 2 3 4 5 6 7

Wik 0.00130 0.01841 -0.00336 | 0.001471 0.00174 0.00137 0.00145
Wax | —0.00646 | -0.00565 | -0.00539 | -0.01544 | -0.00542 0.00381 0.00479
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Wiy | —0.00091 | -0.02073 | 0.00708 | -0.00091 | 0.00255 | -0.00216 [ 0..01001
W i 0.00898 -0.02626 0.00438 -0.00595 | -0.00774 | -0.00034 0.01283
Ws 0.00201 0.00579 0.00330 -0.00065 | -0.00459 | -0.00417 | -0.00468
Wex | 0.00158 0.00859 0.00166 0.00490 | -0.00546 | -0.00057 | -0.00797
Wre § 0.00361 0.00490 0.00452 0.00079 | -0.00604 | -0.00638 | -0.00529
We i 0.00167 ~0.00098 0.00743 0.00795 -0.01095 0.00627 0.00341
Wox | -0.00078 | -0.00261 0.00771 0.00600 -0.00908 0.00504 0.00135
Wik | -0.00405 | -0.00210 | 0.00520 0.00176 | -0.00465 | -0.00198 | 0.00451

Wik | -0.00563 0.00218 -0.00105 0.00195 0.00296 -0.00190 0.00306
Wizx | -0.00372 0.00037 | -0.00045 | ~0.00197 0.00289 -0.00448 0.00216
Wisk | ~0.31088 | -0.95883 | -0.67105 0.14423 0.04063 0.07029 1.03300
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Measurement of vibration
in the seat, a, (): k=x.y,z

s

Calculation of the response, —— #=xory: Inoar singlo-degree-of-

a, k(t): k=x.vy.2 Freedom mode!, equation (1)
. k=z : calculation of response by use ofa

D non-linear modse|, e quation (2)

Identification of peak values.
A k=x.y.z

ugs

Calculation of acceleration dose D,
and Dy, from equations (3). (4)
and (5)

Figure 1. Flowchart for acceleration dose calculation
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Total acceleration Dose Dy Averaged daily acceleration Dose Dy
Calculation of equivalent total static Calculation of equivalent total static
compressive stress S, from equation (6) compressive stress Sy from equation (7)

v

Calculation of the total stress factor F

from equation (9)

v

Assessment of probability of an adverse

Assessment of probability of an adverse

health effect by comparison with equation
heaith effect by comparison with F = 0.8 ©)

Figure 2. Flowchart for assessment of adverse health effects
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