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- PRESTON, VICTORIA.

In August, 1947 the Bureau of Mineral Rescurces,
seology and Jeophyales was requsated by the CQlifton Eriock and
Tile Company to carry out vibration tests on theat Compauny's
bBrick pit at Preston, Victoria.

At some time previcusly & portion of the brick plit
wall oollapsed and in doing 80 broke & number of watermains.
It has been olsimed that vibration due to vlasting in the pit
in the vicinity of the collapsed portion was in part or wholly -
responsible for the collapss and sonsequent damage to water
mains although no blasting was done within 24 bhours i:medlately
preceseding the collapse.

- Teste were oarried out at the uriek pit on December
l7th, 1947 and February £nd, 1048 by officers of the RBureau.
8ix oharges of explosive wers detonated at different polnts in
the brick pit and the amplitude of the ground movement was
recorded. Additicnal records were mads oI ground movement
due %o other anasuses, such ssyvehicular traffic on s public road-
way adjacent to the brick pit.

It 18 the purpose of this report to susmmarise the
results of the tests by tabulsting the vartiocal ground movement
recorded and to compere one with anotheyr, the amplitudes due to
different causeas,

LOHNICAL MATTERS

, ™™ typeseof recopdlng instruments were used - one a
mechanical Selsmograph in which the vertical movement of the
ground is smplified by = aystem of levers and recordec by pen
on paper attached to revolving drum. The cther type comprised
a numpber of sleotromagnetic plokups (geoyhones) whisch sovert
the vertiocal ground movement into electrical iapulses whiech
are then recorded photographicelly by the medium of vibration
guelvanometers. %ith this inatrument 1% wes possible to record
simultaneously the ground movement at three separate Stations
A, B, send C due to & single exploslion.

Although the measuremente mede st the Freston brick
pit were restrioted to vertical ground movement, the vibration
due to any cause is not confined to this direction.

The ground movement may be considered as comprising
two components, & vertiocsl componant (V) snd & horizontal one
(1) whieh may be bigger that the verticel.. In experimental
work cerried out by the Imperial CGeophyslosl Experiment Survey
and by the U.3, Bureau of Mines on selsmlc waves genersted by
explosivea, the ratlc of H/V has been found to very from 0.7 to
1.38, For the purposes of this report however it will be
assumed that the total amplitude (l.e. the combination of
horizontal and vertical compononts) will not exceed twioce the
vertiocal component.

It 18 an experimental fact that ground smplitudes
due to selsmic waves are greater in soll than in solid rock,
other factors being squsl. in tests osrried out by the U.3,
Fureau of Hines L1t was found that smplitudes messured on overe
burden (thick soil) were from 3 to 10 times greater than those
recorded on solid rock.
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seneath atation A (ses eccumpanying plan) 1s approx-
iwately 15 feet of highly weathered shels of clay-like consistency.
Ome would sxpect thersfore that ground amplitudes measured at
Stakion A would be azpproximetely [rom three tc five times s
groat os corresponding amplitudes in the underdying shsle.
For the purpoaes of this report however 1t will he assumsd that
the smplitude st statlion A is four (4) tilmess as great az the
sorvesponding smpliitude in the underlying shale, It is aseen
therefore that the total amplitude in the shale underlylng
Btation A will be u%ﬁhiﬁ&%§§ to e spproximately one half the
vortical emplitude recorded st that station.

REIULTS

The results of the tests ere shown in Tables I snd
II. The smpllitudes of the se¢lsmograph records have been reduced
by the spplisation of sppropriaste smplificetion fectors to
thelr equivalent ground movements in loshes. The flgures
tabulated in the right hand column in each table are maximum
vertical displscementas of the ground sither up or down from
the reat position, (i.¢. maximun smplitudes).

Considering first the ground movement dus %o explos~
ions in the briok pit (Tsble I) 1t will be seen that the maximum
ground movement recorded =as 0,0088 inch st Statlon A when 20
ibs. of bleack powdsr was exploded at shot polint l.d. {(see
fopompanyling plun). This is the vertissl esmplitude in the
aoil fmmodiately beneath station A. The toksl smplitude in the
ah&lg;igaﬁzzgﬁ Yhe soll is epproximately one half this velus
oFr . : » ’ '

There are valld ressons for assuming that this ‘
smplitude (0.,0019% inoh) would be zreater than the maximum smplitude
to whioh the rocke of the collapssd portion of the pit wall
wore subjeoted by explosive waves during the few days pricy to
their collapse. These reasons are vrieflyi-

{1) The distance betwssn shot point l.4. snd Station A
(180 fest) is leas than that between the collapsed
ares and the position of the shot fired nesrest to
it in the few days preceeding the collapse.

(2) e explosive charge used in the test (20 lba. of
blaok powder) was egual to the maximum charge used
in the few days pricr to the collapse.

_ Refsrring now to Table II it is seen that the vertiosl
ground movement recoprded at Station U, 20 feet from the centre
of the conerete romd on the weat side of the brick pit verled
with the type of vehiele passing on the reoed. The meximum
smplitude recorded, however, (when & truck losded with cement
was passing the recording iastrument) was only 0.00002 inoh.
Attemptas t0 record the ground movement sismultaneously st Station
A, 70 feout from the road centre, were unsucceasful becauss these
smplitudes weyre too small to record i.s. they were less than
0.000008 inoh.

An attempt was made on December 17th to record, by
means Of the meochanleoal selsmograph, the ground movement &t
Gtation A when two trucks loaded with bricke were driven along
gﬁe aangg::a rond but the ground smplitudes were too small to
resorded.

A record was mede of the ground amplitude near
Station A due to & men Jumping on the ground B fest from the .
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recording instrument., The verticsl mmplitude was Just sufficie
ently large to be recorded on the mechanical selamograph snd
was eapproximately 0.000L5 ineh.

At snother plece @ the writer has regorded the
ground movement due to & men walking briskly past an eleotro-
magnetic vibrastion recorder, the recoyder and man voth beling
on & ¥acedam road. Bhen spproximately five (56) feet from
the recorder footasteps caused ground vibratlions of the order of
0.0000) inch. Records made st the same time snd plece of 8
ssdan car being driven at 20 m.p.h. past the iInstrument
{(nearest approach 15 feet) gave ground smplitudes of the same
ordey nawely 0.0000) inch.

L. Lon Leet @ has listed smplitudes arigxmmﬂg
fram‘varimua sources recorded in 1936 by the U.5, Bureau
Mines and of these the Vibrations due to osuges other than
hlesting are shown in Table IIl. wnblg fv 1a copled from a
report by J, M, Rsyner and F. ¥. Hanlon'S’ and Lt listsempli-
tudes dus to causes other than blasting recorded by these
suthors aand by other cbservers.

The majority of the amplitudes tadbuleted in Tablea
I11 snd IV wore measured inaside housea and 1t 1s apn experimenial
fact that sush smplitudes are vigier then would be recorded on
the ground (soil)) st equivealent distsnces. Rayner and Hanlon
sbaerved that the wvertical smplitudes messursd on the ground
floors of houses were on the average l.4 times the amplitude
woasured on the ground outside the house snd that the verticsal
movement of the upper floors was mush larger snd generally
geveral times greater than the aarwaapﬂnﬁinﬁ ground emplitudes.
Applying the yesulis of these cbservations to the vﬁluaa listed
in Tables IIY snd IV it fs seen that with the exception of
Jumping end heavy walking on the floor of & room on which the
pelsmograph was placed (see Table 1V kKockwsll) the ground {(soil)
amplitudes dus to the svuroes and at the diatances llisted would
generally be less than $.001 ineh, Amplitudes in the sollid
rook beneath the ground surface would be atill smaeller,

Tests of vibpretions in the ground a% Prestonm brick
pit due to causes other then explosive waves wors not as
exhaustive as they could have been but from the resulta of the
lizited number done and from experience elasewhere 1t is evident
that the greatest amplitudes in the rocks in the pit face prior
to the oollapse of the wall would have besn those due to
exploeive waves, It is probable that these swplitudes did not
-oxvesd 0.008 inoh.

Vhether or not such extremely small smplitudes could

in ana‘wuy haye besn responsible for the collapase of the pit
wall the writer is not sompebent to say.

{1) Hemilton, Vie. Vibration teats..
{€) vibretion from bLlsebing L. Don Leet, Hercules Power Company.

(3) EXarth Vibretions from blesting st sells Head, Sydney.
Kineral Resources Jurvey, heport No. 1943/25.

Helbourne,.
Haroh 30th, 1948.
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shot Point Size and | Recording | Distance o Hexlmum Vertissl
Number ’gﬁt of | Stetien Shot to Ztstionm ¥sximum Double Amplitude Recorded | ground Xove-
. Direct |Earth Path Heshanical gecphones _ - ment fr;n rest
‘ Seiswopraphy |Direct |[Through | Equlvalent position |
Coupled 2500 cohms | ¥echanlcal
' Amplitude
20 lvs : '

14 mleck i A 1801 igas : 0.52 inoh - - - 0.00%8 insh
Powder :

1 |

24 To 1b. ’ .

- Pleck A 300 06t Too small to -— -~ - ——
Powder v o record
15 1bse. ] ! ]

34 2lack A 254 208 0«20 inch -~ - - ] 00014 inch
Powder '

11 A 318 3801 . e— B « N ¢ S -~ Ce 004" 0. 00005"

1 80 % : B 135+ 135 Too m:él to - 0.07® 0.008" - $.00065"

, reco
gelig- c 1.8 isgr - 0.21" — 0.01% 0. 00077
nite ‘ '
33\3} - A 532 ' 35‘ ¥ ————— chﬁ* : - ' ¢ 38 353* 14 6»‘33@5"

2 5% . ﬁ m’ lsg’ &'m“ ? - 6‘01&’ 3'&33 ﬂsﬁéﬁlﬁ"

, Gello- e 217y | 2181 i g.50" - $e 084" 0.000V7"
nite
1@ 1 S - 2 A 275' 21??’ - ——— | 8033‘ - 30513" ﬂ.f.‘ﬁi‘ﬂﬁ“

3 50 % B 130! 13500 0« 08B - 0.08" 0. 085" T 00046
Gelig- : c lgge 1o - C.B7" - ® 0.045" 0. 00852
nite '
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venhical snd R WaZ. Doutle Amplitue | | uaximume Vertical

Record No. Approx. Cross '~ Ground Wovement -
| welght Pecorded Direst Coupled zquivelent wesheniesl visplasement from
: __ - East Foasltien
ﬁ- ) m‘l ' ' - - | -
B Fursitare Van ' |
{ eampty (3 tous) 0. 08" - D 0GOSY , 0. 000006
¢ rrock losded with ’ . :
cement (6 tons) | S 08" C.0019" 0.000014%
o Hoyse & Sugyy - g.01"

B 5mell Truek '
loaded (& tona) 0. 086" i 3. 0029%

P Perniture Van | Toc amell |
: loaded {4 tona) to record N . | -
] Farnlture Ven | a
loaded (S tons) n.02" 0.0000% - 0« GODGOEY
7€ My semi-trailer .
with large wsier D. 06" Qo GOLE" : Q. C00014"
pipe (10 toms)

Amplitude of records taken simultansously st station "A® were toc small to & SUTE~ LB, ground ssplitudes were lsss than 0.0D0002



3. BUBEAY OF HINES
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2 Ton Truek
Freight Traln
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v on "
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110
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L
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”
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"
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m * 4
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M " i
gm " »
M » w

isss than 0006
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«0008

«201
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008
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- 2ourse of Yibratlioa

Amp. Vibprsiion

.08

stance from Fregusnoy Floor Typu Strusture Authority
jource in Feet Yivratlon in inghes
| ¥otor Csr 40 m.p.he 30 36 0. 000066 H1.3319
| Hotopr Truck 32,500 1b. 50 . QOURY 2nd atone Bl.3431
Botor Truok 14,000 1. 63 0. 0032 Znd #ood B1.3431
ﬁg&za;gka 1o ton, 30 28 Ca 004 Bl.3319
Train, § cars, 35 m.p.he | 110 22 0. 000125 gnd wood K1.3319
: Bl1.3431
Preight Train 17 =.p.h. 10 Ge 00058 2nd4 Bood R1.3431
¥an 140 1b. dvepplng 2 It 10 Qe GHOTE ist gonorete 112431
¥ar 140 1, dropping 1 0% 3 $« 0041 £nd Eood R1.3431
%alki;&g gg a8 gg g:;{;g lst Rookwsll
He&vy %elking ¢ g% iz e 35 3 Znd Bockwell
Jumpiog ¥ i iz izt fockesll
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