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INTRODUOTION

In the early days of eement wills when quarries
ware located several miles from the nearset sunicipal-
i%g; thelr blasting of limestone or a%%lﬁ-a&%ﬁ@ﬁ Little
or no inconvenience fo anyons. As the eities sxpanded,
however, reeldential ﬁi%%ﬁi&%@‘ﬁgfg_ﬁﬁ?%iﬁ@ﬁﬁ neayer
ané nsarer to the quarriss, The dwellings bers were
often expensively eoustructed, and their owners, hear-
ing and feelling the vibrations from the %ﬁ%fry blasts
in their homes, %ﬁg@m’%@ fear thet dumsge would result
from these sperntions., Lawsuits againet the quarry
cowpanias freguently followaed %h%,apﬁaargﬁ@@ of supposed
Asmage to these houses reeulting from the blasts,

The proximity of residentisl districts %o
quarry operstions has long caused vonocern to
guarry opérators snd eivic orxganizations
eharged with responsibility for muicipsl ex-
pansion and safety. In wany instances, 1ibi-
gation hes been inetituted in whieh the resi-
dent elaimed that vibrations transmitted
through the ground from blasts in the quarry
caused damags o his hows, Uniil receutly
there was no accurate means for measuring
such selemic vibratione and eveluating their
damaging effects, 1f any, on adjacent strua~
tures. At Lhe reguest of the guarry industry
the Buresu of Eines uvanderbuok research to as-
certain the physical charscteristics of sels-
mie¢ disturbanees from blasting in gquarries
and to evaluate their effect on typical
structures. (288, p. 1)* '

*For this and other references $o authors and their
woxrke, see Bibliography.
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The Bulletin ffﬁﬁ.ﬁhiﬁﬁ the above is guotad
is perhaps ths latest and best %@aﬂy of the affects of
guarry blasts from the standpoint of vi@zaﬁian@l des-
tructivenass of buildings. Howaver, the investigation
of the Buressu of jinee was of a practicsl character
snd left unsnswered many important theoretical ques-
tions. One of thess is the nature of the vibration
4teelf as 1t existe in the building and ite trans-
fa%&%%iam ag it passes into the building from the
medium which surrvounds it. To answer this guestion
is the purpose of this disseriation.

In 1938 the Depariment of Geophysies of gaing
Louis University wne asked by somg of the cement
companiss in the vieinity %o record the intensity of
their blasis on portabls 5@1&%@%&&?%%‘ The purposse
of this project was to securs expert testimony on the
gquantitative efisct of ench blast ~ testimony which
eould be presented in court in the esvent of a lowsult,
The seismograpbe used by the field pﬁ?ﬁi%ﬁ who
measured these companlas' ﬁlﬁﬁﬁﬁ'@@r@.?&rtiﬂﬁl Taylor-

Haoelwane ayti@aily e

cording instruments. Many
interesting phenomenn were discovered, including the

fact that the explosions wers always well below the
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#index of domage® of the Buresu of Hinea (258), but
it wee felt that a detmiled investigation would in-
grease both the theoretiesl asnd the pracstieal kuvwledge
of what ocours in a blaai,

One of ﬁh% woet intereating investigations is

that of the sctwval form ol the selsmic wave in 2 bulld-

ing and ite tzansformatlion as 1% passes intoe the
structure, This research was undertaken by the weiter,
who considers himeeld fﬁxtun&%mlin‘haviag g@rf&rm&@ it
a8 » shudent of Geophysics in Saind Louis Unlversity.
For, in the first place, he hes had the cooperstion of
goveral quarry companies without which 1% would have
paen impossible to collsot date, aud secondly, he wuae
privileged to work with the wmesbers of the lepartment
of Geophysies who ungelfishly gave hiw of thelr time
and labor both in the field messuremente and in the
laboratory calibration of the asslssographs. To these,
Rev, Victor Blum, 8,J., Brobhers €1lis Haworth, 5.J.
and Hicholas Reeff, B.J., and Ur. Boss Helnrich, the
author szpresses his profound gratitude, Hlss Florence
Hobertson and Ur. Bdeard Walter placed at the writer's
ﬁi&gﬁﬁﬁi their uapubllighed wessarch data ~- a favor
for @Siah he can aever be sufficiently grateful,
Hepeolially to Hev. Jamse B. Macelwane, 3,d., Divector

—




iv

éf the Department of ﬁé@@hﬁ%i@s, doss the writer fael
iﬂﬁ@b@@ﬁ for his wafeiling %gig and encouragemant,

Lastly, he was the ﬁ@ﬁéfi@i&ﬁy of 8 generous
| bensfactlon from fr. Bdgar Bonsanbo Queeny who
finsnoced the construction of the geophones used in
 the present experiments. o

In the following dissertztion the writer will
present the results of his etudy., Chapter I will re-
view Biﬁﬁﬁ?i&aliy the yrgviéuﬁ investigations of the
problem so sy to give the resulte achieved, indicate
the controverted pointe, and outline the field of the

present ressarch, Chapter 11 will deseribe the m@théﬁ‘

of that research, showing how the selsmogravhs were
designed and placed so as best to detect the warious
charsoteristics of the vibrations, Chapter 11T will

devaelop the theory employed in computing ground or

building wotion from the photographie records,
Uhapter IV will outline the methode by whish the
theoxry wes teeted. Chapter V will présént the data
obtained in the form of graphs of bullding gnﬁlgrauné
vibrations. The characteristics of these vibrations
will form the subject éf Chapler Vi, while the ton~

¢lusions oi the ressurch will be given in Chapter VI,




