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‘Dear Jerry

Many thanks for your letter of 3r C i _
the blbllography. Well I have* now\completed a f1rst draft and enclose ‘two &
copies for .your con51derat10n. 'Perhaps you could pass a copy to Stan Ward. {5

’_ . ar

_ I am not sure. 1f this- 1s what you were’expectlng,_and so I won't be too
i.fyfu:‘surprlsed if you have plenty of comments."I look'forward to these, and "
if your reactlon is p051t1ve, some detalls of where we go. from here.

'?Ei,Best regards

Dr Brian W, Darracott - -.© °

RECD. pug. PP Nov 81q84 | S :

Oflices at Cardiff, Hayes, Oubd)e Ripon, Uph-u;OvcmuAllmobu Amman, Bahrain, Dohs, Dubai, Lima, Slnqapcﬂ 'Sydney. ' T



N N R Y . PR e

. MESRER ._A. . o ! : ; §
" . NA .t; . . . . 5
' ' . ¢..J..¢mmy N . ! e . -‘ . '
- - “.
. . N . |
" B Y . .
. w [e'] 2 i ! hi Ko v
. . ] .o . - 'L ) . 4
m i ! 3.0 . :
5 g a4 |
_ H 3 IR h.. g .. L ' ‘
45 - = - |
K i, B B0
’ [N ) m o~ , |
o) < S o :
. ’ .. ‘ H . )i
S . . ..N.qu.m.‘.m.“_..m. SN L




WL NSRS
RN

' assessment of the ground and its suitability tonaccept,some man—mad“‘

gpapers concerning engineering applicationsrof geophysics.u

. material concerning the applications of geophysical techniques to civil

FOREWORD

During the last four decades.the geophy51cal exploration industry in; the 4“4’:
non-communist world has:grown rapidly to its present estimated- annual ' ‘
expenditure of some US. $3600 million. Although by far the; bulk of:- this
effort is’ concerned with the petroleum and mining industries, therewhas ‘
nevertheless, been: a. steady growth in the application: of. various~geophysical
techniques ‘to. civil® engineering ‘and. ground-water studies, sqﬂtha gLk
-the total expenditure in the free’ world in this area*was aroundf,
us $34 million. = '(I: have taken' these ‘figures: “from the S.E.G.'s Reportlo
Geophysical Activity in- 1983, compiled by Russel Senti - and published in:
"The Lending Edge", July 1984). .. From early" applications, 4An .the 1930'5, e
of the seismic. refraction method to determination: of. depth-to-bedrock, ‘the ,»-“A‘”’
‘subject has grown steadily so that. today. the practice ‘of "engineering geophysics
probably éncompasses a greater .range of techniques applied to a greater . - {-
range of problems:than any other branch of geophysics. To a large extent . - ‘
the techniques and equipment of. engineering geophysics have evolved from:
‘the other sectors, with the main differences relating to the relatively
shallow depths of  investigation required. (rarely.greatexr than. 100 m)’ and :
the need for -lightweight ‘and rugged portable equipment.- The wheel 'has” almost "
turned full.circle now, and techniques developed for particular engineering
problems are' now being adapted for--use-in: oil'exploration (e. g,vthe use: of“
shear wayes).x» AR Lo ,
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resource, engineering geophysics is concerned essentially with the

introductory article to “that "volume. Charles. Drake drew attention to.. the‘
relatively few papers:on engineering applications that had ‘béen” published -
in "Geophysics" up to that-time; and suggested that the ‘S.E. G.-form-an ~.7 I
engineering geophysics Section.which would. encourage the: publication of . .
papers. on engineering geophysics. “The S.E.G. does now have: its Engineering . '
and Groundwater Committee and. annual meetings of the Society now. feature ‘
regularly one or more sessions devoted to engineering applications..

As yet, however, few institutions run detailed courses on engineering - -
geophysics, and there is still no single source to which a geophysicist, '
engineer, or engineering geologist can- turn to, or consult, which will
give a ready summary of the availability of published and unpublished

engineering. Almost all the textbooks on geophysics are-aimed atroil OF - -
mineral. exploration, and the ever-growing number of texts on engineering o
geology and- geotechnics only treat the subject of geophysics superficially;._“
and more than twenty years after Drake's article, there is still only a !




handful of papers on engineering geophysics appearing in "Geophysics” each

year. However over the years as I became more and more involved in. - :" ’11
engineering geophysics I realised that there is a surprisingly large body -
of information relating to. engineering geophysical methods and case = 0¥ e

r".‘q‘fm:g_sa.\—ﬁ,.

AT

Lscrutiny of each’ paper and article "discovered"‘
" Selected Bibliography,of approximately 800" references
classified. according torits primary ‘subject. area... )

(or other party). has decided to at least consider the usef f‘geophysical‘"
methods, he will. be able -more easily to find out about ‘the’ subject ‘matter -
himself before approaching the specialist geophysiCist ‘with his. particular
problem. Conversely, the practising geophysicist.may-:often be confronted. -
with an unusual application or problem and will be able to see ‘quickly-if | .-
there are previous case. histories and studies to which he can refer.. )

e

At e TS

It is my hope that this bibliography will prove as useful to my fellcw
_.engineering. geophysicists .as" it has:to-me.and- I am grateful to the S E G.
for the opportunity to publish ie.. - o Cteetl R

i
© TR Tamtnged -

. : Brian W Darracott
. ‘ . , - Maidenhead, U.K. RN
; : October 1984 Lo
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INTRODUCTICON

A work of this nature cannot. possibly claim to be a.complete and -
up~-to-the-minute collection of every article and .paper ever printed
It is therefore important to: explain

concerning engineering geophysics.

Lot

~Scope of Engineering Geophysics

i

R SN

Broadly speaking,
engineering geophysical methods:- - .

channels, faults, dykes, etc).n.,

Y

ZE e
e

aer i,

Seismicity and earthquake dynamics.

"‘using relatively: standard: equipment.: T

surface geology that may*be.of wider:interest.’

environmental science or structural engineering.

-there are’ four principal objectives in the use of=ug

(i) Geological investigation .xgeophysical methods have a major .
role to play in mapping stratigraphy, ‘determining the thickness'.
of superficial deposits and the depth to engineering rockhead;
establishing weathering profiles; -and the study of particular, N §
erosional and structural features (e.g.. location of buried : i

(11) Resources assessment :. location of aquifers and determination . o
' . of water quality; exploration of sand and gravel deposits)i ' i
and rock for aggregate,,identification of: clay deposits

'§earthguakeﬁseismoIQgYQisﬁa;Subject;inritselfaandjis1fuIly‘

. ;‘3Non—destructive testing.of structures,‘exceét pile integrity_ LY
4+ -testing-which: happenskfrequently to, be. performed by geophysxcists;

- Groundwater-exploration. and. water. resources evaluation, except
where the paper deals with an. aspect.of’ groundwater that may"
affect an engineering-project; or deals with an-aspect of’ near:":-

, : I-justify. co
this decision on the basis that there is already.an excellent .~
bibliography, compiled by Frits vander Leeden, which covers
the field of groundwater as a ‘whole (see Groundwater Section).- . .

- Vibration monitoring.in general, on the grounds that this is. -
generally regarded.as falling within the domain of either ‘

As far as the geophysical methods . themselves are-concerned I haveﬁincludaf@_
references only to those papers and articles .which deal with the principles
of practice and interpretation of the techniques which are generally used. '

- Thus airborne methods, which are rarely used in engineering studies, are

‘ not covered except occasionally in the applications sections (e.g. airborne .

- . 1

Spgeees
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resistivity for gravel prospecting). I have also chosen only those~
references which are relevant to the understanding and execution of-_:'”'-‘.-fsy.‘ ;
relatively shallow engineering surveys. This rules out. for. example, much N ) .
of what has:been published on seismic. reflection data processing.and; .. .. .. '. .= . .
interpretation. However, the reader-who feels I. have been‘over-zealous Saeh Lk

-SOurces of References’

. . o S : . }_
For practical reasons- I have restrictedtthe references to*those written~in’

LE English, though. this is not -to belittle ithe. _work published in other ;3;: o
2 ) The reader 'is referred to:the: important contributions in: .French® -

1anguages. .
- particularly ‘those published.in GeothSical Prospecting ,-and by the ' Tt ”{;

Laboratoires.des Ponts et Chausées’ France, and the. Centre Recherches et , C i
d'Etudes .du- Batiment et des Travaux Publics, France and also those in- . :
Japanese. ‘~ Some. of=the Japanese journals .dealing with geophysics: - and: soil
EoNEE mechanics feature translations .in English :though thesefare not’ always. . .

'regularly include’relevantf

AE
kS

_Ground Water: (National Water Well Association U S A ) i . .
- . The Hydrographic Journal (The Hydrographic Society, UK. SES R
- *5”ﬂ ; ©_Journal of Geotechnical Engineering:(American Society of: Civil Engineers.xf: oo
T - . Formerly called Journal of the Gedtechnical Engineering Division : ”““ﬁ'“i°
.- : ~1974 up to_ 1983, and prior to that, Journal of the Soil Mechanics and - - .
. ' Foundation Division, of the ASCE; U.S.A.)
IR Quarterly Journal of Engineering Geology (The Geological Society, U.K.)

s e

e

I

These journals should be scanned regularly for new and up-to-date techniques
and case histories.. _ S - .. S

¢ . - .
- - - e “ . R
)

e - . h ..

Most of the major national and international conference proceedings have
been included; however, the conference business has expanded rapidly in:. ...
the last few years and many of the smaller events are just not well enough‘;'
publicised to gain more than local attention. I-have not included g



"abstract .only" publications such as are produced for the annual meetingsf»
of S.E.G., A.E.G. and E.A.E.G., nor academic dissertations and theses.:
The question of publications of .government. departments presented a. difficult
choice, since there is often only a thin line between readily available':
serial publications and. departmental reports which . althoughgon "open file"
are not well: publicised In the event, I have. included alluthos 'known to
me and which, inmy opinion, contain relevant material“thatfis'notgreproducedi
elsevhere. - , . o “1,1. " <"

resistivity techniques, ground water, and acoustic emission, and -are’ listed
in the relevant sections in this bibliography - LR

‘Use of the'Bibliography

The references have been classified according to the principal subject: . .
material - something not always. cbvious from.the title alone. Thus.'a-paper: . ... .
dealing with seismic refraction. surveys at a dam site would be classified'.=» s

under "seismic- refraction” if. the author's-principal-object:was. to: present ;
a new interpretation procedure or novel: field technique, for _example, s .
whereas if the paper dealt with standard seismic methods to particular dam

In compiling~thezsection:;' 1 Een
gone against the: above "rules” insofar’ as I'haveipu .almost all-thes
references:dealing with. radar: methods and- applications ‘together..

is that this:is 'still a relatively new .and: unfamiliar method‘ﬁeven to manyp
geophysicists, and I hope the collection. will be more informative in this;f
way.

EER RS H e

‘Finally, a number of organisations and professional societies are. known by ,
various acronyms, and these appear frequently in .these: reference lists. ~ - = .

These are:- - _ - B

AEG  : Association of Engineering Geologists -
ASCE : American Society of Civil Engineers

ASTM : American Society for Testing and Materials ,
BSI : British Standards Institution. o e “
EAEG : European Association of Exploration Geophysicists~' n .

ICE : Institution of Civil Engineers

camet
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SEISMIC and ACOUSTIC METHODS -- Crosshole and Downhole (cont.)
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Spec. Tesch. Fubl. 5TF 654,p 293-317.
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SEISMIC and ACOUSTIC METHODS -- Reflection- Over Water (cont.)
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GRAVITY METHODS
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GROUND RADAR METHODS (cont.)
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FOUNDATIONS (cont.)

Wweaver, J.M., 1978, Seismic survey for smzliter plant foundations,
Fietersbuwrg, Transvaal (Scuth &frica): Bull.fssoc.Bng.Gecl., v.1Z, . .
nc.i, p 31-61. 4

whnitman,R.V., Casagrande,C.R., Farlsrud,k., and Simon,R., 1971 .
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Ferformance of foundaticn for ALTAIR radar: 3.8cil Mech.Found.Erg.
Div. ASCE, v.97, nc. SM 1, pi-18. B b : e
Yang,Z., and Hatheway,A.W., 19764, Eynamfc respnse of &
limestone: J.Geoctech.Eng.Div. ASCE, v.102, no GT2, p i
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EXCAVATION and RIPPABILITY

American Tractor Egquipmant Co., 1970, 127 ways to improve ripping

’k operaticns, BGakland,Calif., ppS3. l

1. - . : o

Broadbent,C.D., 1974, Fredictable blasting with 1n—~itu seismic, sdﬂVEYS; g

Mining Engineering, x.~é no,4, p I7-41. o ' I 4
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- Caterpillar Tractor Co., 1978, Handbook of Ripping, 6é6th Edition, Peoria,'~§

B Illinois, pp30. e - RS ¢

- Church,H.k., 1974, Two exceptions to seismic principles in ripping: ;

n World Construction, v.27,ro.5,p 26-32. ' 3

Gardener ,R., 1983, Seiemic refraction as a tool ir evaiuation of roclt -

7 quality +zor dredging and trenching: Froc. World Dredging Congress .

198%, Singapore, p 231-2&2.

Hagan,T.N., and Gibson,I.M., 1983, Using geophysical logs in hzghnalll

blast design: Bull.Int.Ascsec. Eng Geol., no.26-27, p 77-8B1. . . ot

Hawkins,L.V., and khiteley,R.J., 1979, Estimation of rippability and !

excavation cocnditions in calcrete deposits with seismic refraction ¢

methods: Bull.Aust.Soc.Explor.Geophys. v.10, no.3, p 22322400 0 ‘5
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“Construction Methods, September, p 123-130. - : S
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trenchability: Prob.éth.ﬁegional Conf. for Africa, Soil Nnchanlcs §
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LANDSLIPS (cont.)
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