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ABSTRACT

This repori presents information obtained from a questionnaire sent
to fifty seven groups known to be interested in human response to vibra-
tion. The survey was conducted to ald communication and assist persons
wishing to contact a research group with relevant research experience

in human response to vibration.

The nature of the various vibration simulation facilities and portable
vibration recording systems avallable is listed. Outline descriptions of
laboratory and field experiments conducted since 1965 are presented in
tabular form, Refercnces to a total of seventy-seven reports (including
theses) published since 1965 are provided and there is an estimate of the
number of persons employed in studying human response to vibration in
Great Britain. There is also information on the various research programmes

planned for the future.
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(1)  INIRODUCTION

A questionnaire concerning human response to vibration msearch and focilities
was . sent to more than fifty organisations within Great Britain at the beginning of
July 1972, The questionnaire was designed so that the informstion.obtained

could be published with the minimum of editing. This report presents

almost ail of the information returned within six months of the distribu-

tion of the questionnaire.

The survey was conducted to aid communication and assist persons wishing
to contact a research group with some particular experience in human
response to vibration. The replies do not contain any mplication regard-
ing either the quality of the research or the quantity of work conducted

but not considered relevant to the questioni

(2)  DISTRIRUTION

In July 1972 approximately fifty questionnaires were sent to groups known
to be involved or have some interest in human response to vibration research.
The circulation list accompanied the questionnaire and the final question

asked for names and addresses of persons who should be added to the distribu-

tion,

The final circulation ammounted to fifty seven groups. Fifteen of these
replied that they were conducting no relevant research; Tweniy seven com-
pleted the questionnaire and their replies are presented in this report.
Fifteen groups did not reply. In all of the latter cases the questionnaire
was followed by further unsuccessful attempts at communication, While it
is likely that the majority of such groups are not conducting relevant
research, it is known that the survey is not a complete statement of all

the relevant research in the United Kingdom.

The circulation list and the nature of each reply will be found on pages

55 to 57 of this report.
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(3) ~ INFORMATION PRESENTED

This study was not designed to assess the quality of individual research
projects or to determine the adequacy of the total research effort in
Great Britain. Indeed, it is our opinion that the information should be
presented without comment. However, to aid the reader in locating and
understanding the replies to various questions a very brief summary of

some of the more interesting points is presented in the foliowing sections.

la) Vibration Simulation Facilities (pages 1 to 8)

Apart from the mention of a few flight simulators, there appears

to be only four facilities designed to produce more than one axis

of vibration for research purposes. Two of these are 2 axis

machines buillt specifically for investigating human response to vibra-
tion; one is a 2 axis ship motion simulator and the other a five axis
aircraft-type simulator. There appears to be one rotational vibrator
used for investigating human response.

1b) Portable Vibration Recording Facilities {pages 9 to 12)

Eighteen of the twenty-seven groups who are conducting relevant
research gave details of some form of portable vibration recording
system, However many of thu recorders are extremely heavy and mains
powered so that it would seem that only about six groups are equipped
with self-powered three (or more) channel systems that weigh less than
20 lbs,

lc) Vibration Analvsis Facilities (pages 13 to 16)

Twenty one groups answered this question and it is notable that the
majority possess,or have access to,some form of computer analysis
equipment,

2) Other Relevant Facilities (pages 17-18)

Studies of human response to vibration are usually conducted by a few
workers who form only @ small part of a larger group., The activities
of the parent group may have led to the research and can often prove
bene ficial to the human response studies. Questions 2 and 7 provided
the opportunity for reference to be made to other relevant research
and facilities within the group.

3a) Relevant Laboratory Experiments Conducted between lst January 1965

and lst January 1970 (pages 19 to 21)

Seven groups provided details of fifteen experiments during this five
year period. (The true amount of research is greater than this since
it is known that some groups did not refer to cxperiments which have
been published in the open literature). Approximately half of the
fifteen experiments were conducted with fewer thzn six subjects and
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a similar number have not resulted in published papers. WNine of
the experiments were concerned with the effects of vibration on
performance, six with bilodynamic response and six with subjective
sensation.

3b)} Relevant Laboratory Experiments Conducted since lst January 1970

(pages 22 to 29)

Fourteen groups mentioned approximately fifty experiments - forty of
which were conducted at a University or College. Almcst all experi-
ments employed more than six subjects and eleven invoived more than
twenty subjects. Eilghteen of the experiments have not been published
and a further six are still in progress. Consequently less than half
of the experiments are to be found in the literature,

Twenty-one studies were concerned with human performance, sixteen with
subjective sensaticn, eleven with biodynamic response, six with physio-
logical response and three with the perception of vibration.

4a) Relevant Field Experiments Conducted prior to lst January 1970
(pages 30 and 31)

S5ix groups provided information on *welve field experiments. However,
only the work of thrce groups was designed to relate the
physical characteristics of the vibraticn to its affects on subjects.

4b) Relevant Field Experiments Conductad since 1st January 1970
(pages 32 o 35)

Ten groups referred to twenty~two field experiments cenducted since
the beginning of 1970. Most of this research relates tc helicopters
and hovercraft,

5a) Publications Published/Presented between 1.1.65 and 1.1,70

(Excluding Review Papers) (pages 36 to 38)

Twenty research papers from seven groups were mentioned. Seven of
the papers have been published in Scientific Journals and the re-~
mainder are Deparimental Reports and Memoranda.

5h) Publications Published/Presented since 1.1.70 (Excluding Review Pavers)
(pages 39 to 42)

Of the twenty-nine papers produced since 1970 only five have been pub-
lished in Journals. The remainded are conference papers and departmental

reports,

5¢) Review{and Other)Papers Published since lst January 1970 {vages 43 and 44)

Fifteen review papers are listed - four have been published in Journals,
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5d) Theses Published since lst January 1965 (pages 45 and 46)

Thirteen thesesare‘listed. These include three Ph.D., two M.D.
and five 1M,5c theses.

6) Research Workers Employed on Body Vibration During Year Commencing

October 1971 (pages 47 and 48)

During the year there were at least sixteen places in Great Britain

where one or more persons were employed in some cpacity to study

human response to vibration., Five groups estimated that they spent

more than one man-year on such research. The survey implies that a total
effort of about 20 man-ycars was spent during the year ending October
1972 - approximately half of the effort comes from University Departments.

7) Other Relevant Resecarch (page49)

See Section 2 for comments,

8a) Work to be Continued Year Beginning October 1972 {pages 50 and 51)

Thirteen groups have listed twenty-five different studies being continued
during the year commencing October 1972,

8b) Work to be Commenced During Year Beginning October 1972 (pages 52 and 53)

Twelve groups mentioned twenty-three studies to be commenced in the
year beginning Octeber 1972, All except four of these new projects
are to be conducted outside Universities.

9) Further Comments (page 54}

Four groups mentioned miscellaneous activities of general interest.

10)._Distribution {pages 55 to 57)

The eventual circulation of the questionnaire is presented at the end
of this report.
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