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ABSTRACT

This report describes the measurement of ground
vibrations produced by trains on the railway track at Wangaratta,
Victoria.

The ground vibration measured at 50 £t is classified
as non-damaging to structures. It is deduced that ground vibration
produced by passing trains will not damage a water tower approximately
50 £t from a new railway track to be constructed,.

- The ground vibration produced by slow goods trains and
road traffic is negligible,



1. INTRODUCTION

This report describes a vibration §fnvestigation carried
out by the Bureau of Mineral Resources at the request of the Victorian
Railways. :

The Railways are constructing a new standard gauge (41-83")
¢rack from Melbourne to Wodonga to complete the standardisation of the
track between Melbourne and Sydney.

At Wangaratta, approximately 140 miies from Melbourne, the
new track will be laid 50 £t from a concrete water tower which supplies
the city of Wangaratta.

The purpose of the investigation was to measure the
ground vibration produced by passing trains on the existing track,
150 £t from the tower, in order %o gain some knowledge of the
ground vibration to which the iower may be subjected when the trains
will be running on the standard gauge track.

_ The survey was conducted by A. Radeski, geophysical
assistant, from 16th to 18th January 1961.

2. INSTRUMENTS AND METHODS

The instrument used to record the ground vibrations was
a Sprengnether Portable Blast and Vibration Seismograph, Serial No.

1577,

This instrument records three mutually perpendiocular
components of the ground vibration on a moving strip of photographic
paper. A record shows the ground motion magnified 100 times with
timing lines at intervals of 0.02 seconds.

The ground vibrations produced by the passage of express
passenger trains and goods trains were recordeds In another test
the vibrations due to a heavy motor truck were recorded. The
individual tests are listed below:~-

Record Position Date Time Distance Remarks
No. 1961 from
track
ft
1 1 16/1 1610 80 Goeds train, speed about 15
m,p.h.y 33 vehicles, 717 tons.
2 2 16/1 1100 50 Express passenger train.
3 4 16/1 1340 159 Goods train, speed about 25

m.p.h., 40 vehicles, 992 tons.
4 4 17/t 1000 - Motor truck, about 8 tons,
driving within 10 ft of the
tower, speed 15-20 m.p.h,
5 1 18/1 1100 80 Express passenger train.

6 3 17/1 1100 34 Express passenger train.




2,

3. RESULTS

Plates 2 and 3 show the records obtained during the tests.
In each test the record was run for several seconds, but only that
part of a seismogram where the displacement of each of the components
is greatest, has been reproduced. The amplitudes and frequencies of
the three components of ground displacement were scaled from the
seismograms; the scalings were taken at the same instant on each
component, and the instant selected is that at which the resultant
acceleration is a maximum,

Table 1 shows the magnitude of the three components of
ground displacement (taken as half the peak-to-trough amplitude)
corresponding to the various positions of the seismograrph. The
accelerations shown in Table 1 were calculated,; on the assumption
that the vibrations are sinusoidal, from the equation

2ré
- 4T FEA
Where = maximum acceleration

frequency

= o R
L}

= ground displacement.

The resultant acceleration is the vector sum of the
accelerations for the three components, The final column shows this
resultant acceleration in terms of g, the acceleration due to gravity
(=386 in./sec?), :

G
o The ground vibrations shown on Records 1 (goods train) and
¢4 (motor truck) were too small to permit any calculations.

For Records 2 and 6, in addition to standard calculations,
described above, the maximum acceleration was computed using the
maximum displacements of each of the three components, irrespective
of the instant of time at which they occurred.

Various limiting standards for damaging and non-damaging
effects of vibration have been proposed by different authorities
(see Appendix). The U.S. Bureau of Mines (Thoenen and Windes, 1942),
using acceleration as an index of likelihood of damage, regards
vibrations whose accelerations are less than 0.1 as non-damaging.
The largest ground acceleration computed from any vf the present
recordings is only 0.0461g caused by an express train 34 ft from the
séismograph. At 50 ft from the seismograph an express train produced
a ground acceleration of only 0.0205g,

When the standard gauge track is in use the conditions will
be different from those under which the tests were made, because the
traing will probably travel at higher speed, and may perhaps be
heavier: Also, the track will be in a 12~f% cutting instead of at
ground level, None of these factors is expected to cause the ground
accelerations at 50 ft to reach 0O.1g. '



4, CONCLUSIONS

~ The ground vibration at a distance of 50 £t from the proposed
standard gaugs railway line is not expected $o produce damaging ground
weoolerakions.

The¢ vibrations produced by road traffic passing near the
wde¥ Sower are hegligible.
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TABLE 1
Reoordé Compo- g Displacementi Freq. % Acceln. 3 Resultant ; Resul. Acceln,
No. : nent (in.) : (c/s) i (in./secz)é Acceln. | in terms of g
1 : : Too small to measure é - 5 -
2 L 0.00020 26 i 535 :
\') 0. 00005 P25 : 1.24 : 6,62 : 0.017
T 0.00015 25 3.1 :
L 0,00020 26 1 5.5 : |
v 0.00010 P33 i 4,30 : 7.80 0.0205
P 0.00015 25 3. -
3 L ~ - - : é
v 0,00010 6.5 i 047 b 0,8 0.0005
7 0.00005 65 | 0,08 j
4 : g Too small to measure
5 L 0.00013 L1900 185y g
v 0.00005 Y : 1.90 D 3.62 : 0.0094
T 0.00010 ;25 ; 2.47 :
6 L 0.00030 L 28 . 9,30 :
v 0.00015 © 25 3.71 : 11,76 0,0305
T 0.00025 i 25 6.18 =
L 0.00030 L 28 9.30 | :
v . 0,00010 25 2.47 : 17.80. : 0.0461
vE  0.00005 P76 11,40% o
T i 0.00025 . 25 6.18
=

Two simultaneous vertical vibrations of different frequencies are
present on this record. The resultant acceleration is galculated
from the sun of their accelerations (viz. 13.87 in./sec®) compounded
with the other two components,
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WANGARATTA

PLATE 2.

00 02 04 06 o8 10 i-2 "4 SECS.
Long. 4 ,
o
1+
Ll it
o 15837
¥ Vert. : L#
11 1 i
L
Trons. ‘ 1
|
|
Record No.i. Goods Troin, 80 feet distance
e )
& 5 5 ;
)
p y '»,! ) ) o
) ¥ 'l 81 KRG
Long. WEHITPEITFLLIL FEOER L I g ' : ]
i 143 3 T TR RS FUEER ]
3 ¢ U b g A 3 4 P8 g1 4 8
i .’.A" 4 i" { " 'o"»' 3 ,‘II 1 RE " 4K 1 !(
Ty g " ’ 'Y f B g8 ne gl : r
2 gl ’( P ’1‘ 8 -4 ga2hy : a8 y P ;,,‘»‘ :
; i K \ .34 18 f:t b : ' '5 "' ; "E:;‘.
I vernr § THTHET bifuzadic]s FTH EEREE:
1L R |:. 4+ f; gan quange ) AL 2eeLg2h E,!J
Trans i i AEis . T1IH i 8 T
< L - .
¥ 4 X 4 REe , S RABD
’il . ! T4 a '- #l. .,g" E§ao 3 -4
ﬂ p | | i haNRip i
45 SERIRERE . L Y11
® - 3 " .
T ) ThLL)
. : ] ‘ i
'k G Adgls
LU 3 . uhe ili

,’;. . "\," ] vyttt l.’
! L ,:1 ' ||‘i‘i' .
! . n.'mg? I 'Il]”i'r. S
' . o ' L Vi
[N PR R 5 e f St
il Long. TS 'H NN i : f i
ot - SIRUITHIHR g SOUE HENSORITIL I
r' . ’ * i‘ 'E” !:,u . I
', MIHHEE [
Syl ;
v i [ !
) vert. ! : %: ':'i I ’
! it l“i:‘ o .
Tf jridt , 3
S
TN +
b Trans. ' Lo
r . i ‘
| , ! ; i {
! , } !
! : ' . !
] ;
| ]
— SRS S ' Bl

Record No 4. Truck passing approx 10 feet from the tower.
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WANGARATTA

PLATE 3.
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LEGEND

State of New Jersey as specified by

reguiation

State of Pennsyivania as specified
by regulation tor any structure

As recommended by Teichman

As recommended by Crandell to @
United States Insurance Co.

As recommended by Morris

As recommended by U,S.
Bureau of Mines
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