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vi
SUMMARY

In the period 1967-1972 an MOZ accelerograph at a soft-
rock site at Yonki, in Papua New Guinea, was triggered 22 times,
includiag once by the magnitude 7.0 (MS) Madang earthguake of
October 1970, wrich took place about 165 km from Yonki, where a
maximum acceleration of 93 cm/s2 and velocity of 4.0 cm/s were
recorded. The highest ground acceleration (187 cm/sz) and
velocity (10.2 cm/s) were recorcded in February 1971 from an

earthqguake which occurred about 130 km from the recording site.

Least-squares analyses relating maximum ground motion
to earthquake magnitude and focal distance gave the best results
when ML magnitudes were used. The preferred formulas are;

0.64) log R
0.53) log R

log Ya = 2.65 + (0.47 + 0.20)ML - (1.80 +
log Yv = 0.48 + (0.30 + 0.15)ML - (0.87 +
where Ya and Yv are the maximum acceleration and velocity, ML is
the Richter magnitude, and R is the distance in km. The standard
erfors in the regression coefficients are large and preclude the
accﬁrate prediction of maximum expected ground motions.

Most of the energy recorded at Yonki was contained in
the 2-8 Hz band, and there seemed to be no correlation between :
the spectral peaks within this range and the muagnitude or distance

of the earthquakes.

Good correlation was found between Modified Mercalli
. intensity and the maximum acceleration and velocity. The least-

squares formulas for these parameters are:

-(0.41 0.18) + (0.44 0.04)I

log Ya + +
~-(0.72 + 0.20) + (0.25 + 0.05)I

i

log Yv

where I is the estimated Modified Mercalli intensity at Yonki.



INTRODUCTION

As a result of an investigation of earthquake engineer-
ing problems in Papua New Guinea by Mr R.I. Skinner of the New

Zealand Department of Scientific and Industrial Research (Skinner,

. 1967), two MO2 accelerographs were installed at the Upper Ramu

damsite to measﬁre the ground.response to large local earthquakes.
One instrument was situated at a soft-rock site, on about 50 m of
recent alluvium. It was installed in October 1967, and by the

~end of 1972 it had been triggered by 22 earthquakes. Its compan-

ion was installed in 1969 on hard rock near the river bed and by
the end of 1972 it had not been triggered.

This Report describes the results obtained during the
period 1967-1972 and also outlines the methods of analysis used.

METHODS OF ANALYSIS

Figures 1 and 2 illustrate schematically the methods of

;analysis. Firstly, raw digitized values of acceleration are

obtained from the 35-mm accelerograms. The original film is =
copied, and a transparency (x5)bis printed. The enlarged printsf
aré:digitized at 0.02-second intervals on a scaling tablé. ‘ '
Diéitized ordinates are obtained from a shaft-position eﬁcoding
disc fitted to the Y drive of the scaler. The 4096-position
encoder allows a resolution of about one-thirteenth of a milli-

metfe, and the net accuracy of the system is about 0.1 mm. At a

" magnification of x5, 0.1 mm corresponds to an acceleration of

" about 1 cm/s?2 on a typical MO2 trace of a horizontal-component
‘ record. The maximum resolutiorn is usually limited by the‘traée
; thickness, which. can be up to U.5 mm on the enlarged film;

The output from the scaler is coupled to a paper-~tape

E punch, whose tape was used to produce cards for processing qQn g .
, f CDC 3600 computer. From the card stage the methods of analysis
“ f follow those developed by Nigam & Jennings (1969) with the

"'f addition of a band-pass filtering procedure to remove the ever-
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present low-frequency noise caused by film distortion and base-
;line:wobble, and the high-frequency noise caused by digitization
chatter. The band-pass filter was designed to cut off at 0.2 and
15 HZ (Peterson & Dobrin, 1966), and standard parabolic baseline
corréction procedures were applied both before and after filter-
ing. Figure 2 shows schematically the computer reduction

processes,

On some of the records the baseline was missing, and
the edge of the film was used instead. This procedure usually
introduced large low-frequency components to the digitized traces,

-and without applying low-frequency cut-off filters these records

would have been impossible to analyse.

v The more important accelerograms were analysed for
frequency using standard power-spectral analysis techniques
(Blackman & Tukey, 1959).

RESULTS

The Table summarizes the results obtained in the period
1967—1972, and Figure 3 shows the epicentres of the earthquakes

that are known to have triggered the'accelerograph. Each accel-
erogram will now be discussed; the isoseismal and intensity maps

referred to for the earthquakes in 1967 and 1968 were prepared by
Denham (1971, 1974).

14 November 1967

The first earthquake to trigger the accelerograph took
: place in the Long Island 'nest{ at a depth of about 200 km. The
accelerograms (Fig. 4), which contain about 15 seconds of usable
trades, show ground accelerations and velocities; the power
spectra (Fig. 5), obtained from the acceleration traces, show.
"that most of the ground movement is contained in the 2-6 Hz band,
“;with a peak at about 5 Hz.
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The earthquake was felt over an area of about 10° km2;

an isoseismal map for this earthquake is shown in Figure 6. The
map shows that the accelerograph was situated close to the region
where the highest shaking was felt, and a Modified Mercalli (MM)

intensity of 5 was assigned to the Yonki site.

.28 April 1968

Figure 7 shows the accelerograms obtained for this
earthquake, and Figure 8 the power spectra of the ground acceler-

ations. The earthquake occurred close to the accelerograph (about

- 95 km), but it was comparatively small and no felt reports of the
'event are available. The accelerogram contains only about 7

?se¢onds of useful record, and it is probable that the P wave was

too small to trigger the accelerograph. The pattern of the first
2 seconds of the accelerogram suggests that the maximum ground
movement was rezorded.

‘ The power-spectral curves (Fig. 8) show that the peak‘v
gro@nd acceleration occurred at 4.5 Hz and that most of the ehergy

‘waé'bontained in the 3.5-7Hz band.

11 May 1968

Although this earthquake triggered the accelerograph,

Ethe%film was fogged when it was removed from the instrument.

About 3 cm of unfogged traces are discernible, and the maximum

~acceleration on this piece of film is about 20 cm/s?, which sets

~a lower limit to the ground acceleration.

A map showing felt intensities for this earthquake is
shown in Figure 9; an‘intensity of MM 5 was assigned to the

f Yonki site.

' 3 June 1968

P

Figure 10 shows the accelerograms, and Figure 11 the.
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power spectra of the ground accelerations. The acceleration
‘traces imply that the accelerograph was triggered by the S wave,
but it is thought that the peak acceleration was not missed,
since the assessed intensity of MM 4 at Yonki corresponds well

with the maximum acceleration of 31.9 cm/sz,

Most of the energy is contained in the 2-7 Hz band,
which is a similar result to that obtained for the earthquake of
14 November 1967, which also originated from the Long Island
'nest'. A felt-intensity map is shown in Figure 12.

17 June 1968

‘ The P wave triggered the accelerograph, and the accel-
erogiams in Figure 13 clearly show the arrival of the S wave

about 12.5 seconds after the start. The power-spectral plot in

Figure 14 shows that most of the energy is contained in the 2-6

Hz band, with peaks at 2.5 and 4.0 Hz. The peak at 2.5 Hz is

- caused by the first part of the S-wave train, and the largeripeak

at'4in by the last 11 seconds of it. The felt~intensity map

" shown in Figure 15; an intensity of MM 5 is estimated for the

 Yonki site.

16 September 1968

The effects c. this earthquake have been described in
detail by Denham (1968, 1974). It *ook place about 40 km off the
south coast of West New Britain, broke the SEACOM cable, and
J caused some damage near Kandrian. At Yonki, which is about 300
~km from the epicentre, the felt intensily was assessed as MM 3—4.'
The accelerograms (Fig. 16) indicate that the accelerovgraph was
f triggered by the S wave; their short lengths, however, preclude
. any worthwhile analysis of the ground motion, and the maximum
" acceleration of 8.6 cm/s2 must be regarded as a lower limit,

" Figure 17 is an isoseismal map for this earthquake.



+ 7 January 1969

Figure 18 shows the ground motions recorded for this
earthquake. Only about 16 seconds of useful record was obtained

i and the maximum acceleratvion was 14 cm/sz. No power-spectra

‘calculations were made.’
10 March 1969

This was the third earthquake from the lLong Island
'nest' that triggered the accelerograph. Nearly 30 seconds of
usable record was obtained and the main S-wave phase is evident
on the accelerogram (Figure 19) about 13 seconds after the start.
Figure 20 shows the power spectra; the maximum accelerations are

in the 4-5 Hz range and they correspond to the S-wave arrival,
An ‘isoseismal map for this earthquake has not been prepared, but
the felt intensity at Yonki was estimated to be MM 5.

8 May 1969

This earthquake triggered the accelerograph, but the
film was not developed properly and the accelerogram does not
contain any traces showing the ground motion. Consequently the
acbélerogram was not digitized and no estimate of the-maXimum

recorded acceleration can be made.

The Modified Mercalli intensity at Yonki for this

earthquake is not known.

14 June 1969

The accelerogram for this earthquake was recorded on

- the same piece of film that contained the 8 May 1969 earthquake,
' and:although the accelerograph was tiriggered the film was not.

L correctly processed. About 2 seconds of the record is missing,

o and ‘'unfortunately it seems that this section would have contained

! the maximum trace movement.
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The acczlerogram was not digitized, but an examination
of the visible traces suggests that the ground acceleration was
at least 30 Cm/SZ. No felt reports are available to assess the

MM intensity at Yonki during this earthquake.

24 June 1969

The film drive did not work properly during this
earthquake. The accelerograph was triggered, but the irregular
film speed and absence of time marks preclude a complete analysis
- of the record. Nevertheless, it was possible to obtain a reliable
value For the maximuin acceleration (863.1 cm/sz)’ and, since a
felt intensity value was also obtained at Yonki, the accelerogram

was of some use.

13 May 1970

Figure 21 shows the ground motions recorded at Yonki
for this earthquake, and Figure 22 shows the spectral analysis.
Most of the movement was caused by the S-wave group, which is
Clearly recorded on the horizontal components of the accelerogram.
Thé power spectra are similar to those obtained for the earth-
quéke on 10 March 1969, with a peak in the 4-5 Hz range.

31 Oc:ober 1970

The 1970 Madang earthquake was one of the most costly
earthquakes to have taken place in New Guinea in recent years,
and damage was estimated at about $1.7 mi.lion (Everingham, 1973).
The maximum reported intensity was at least MM 8, and MM 7 was
: felt over an area of about 10 000 km2. At Yonki, about 160 km
from the epicentre, the intensiiy was assessed at MM 5-6, and the
: accelerograph continued to provide measurable ground movement for

about 70 seconds after it was triggered. Yigure 23 shows the

”  computed ground motions, and Figure 24 the power spectra.
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The horizontal traces on the accelerogram do not exhibit
distinct S-wave phases, and the period of maximum ground movement
appears to be the result of a gradual increase of energy release.
Figure 25 shows the isoseismal map prepared by Lveringham (1975).

: 12 November 1970

This earthquake was the largest aftershock of the main
Madang earthquake. The felt intensity at Yonkil was estimated to
“be MM 4, and the ground movements and spectral analysis are shown
in Figures 26 and 27 respectively. Although the amplitudes
recorded from this earthquake are much smaller than those recorded
from the main Madang earthquake, the character of the ground
‘movéments from both earthquakes is very similar and the shapes of
the power-spectral curves are almost identical. This similarity
strongly suggests that the source mechanisms for the two earth-

" quakes were also similar.

12 ‘February 1971

, This earthquake produced a felt intensity of about.MM 6
at'¥onki. The ground movements shown in Figure 28 distinctly‘

shdw the arrival of the S wave, which produced a maximum:ground
acceleration of about 190 cm/s%. This is the highest recorded
acceleration at the Yonki site. The peak velocity of 10 cm/s is
also the highest value recorded. The results of the power-
spectral analysis in Figure 29 show the broad band nature of the
shaking and the clear P-wave contribution on the vertical compon-

ent in the frequency range 5-8 Hz.

13 February 1971

Most of the energy from this earthquake is contained in

the S+wave group; this is Clearly shown in the accelerograms
(Fig. 20). The twin spectral peaks at 2-3 Hz and 4 Hz (Fig. U1)
correspond to the low-Irequency content in the first part of the

' a S-wave group and the higher frequencies present after 13.5

seconds .,
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10 July 1971

and only about 8 seconds of useful record was obtained. The
~intensity of MM 3 at Yonki corresponds well with the maximum

”

‘13 March 1971

Figure 32 shows the ground motions from this earthqdake:

Ethe acgelerograph appears to have been triggered by the S‘wave,
;and only about 10 seconds of useful record was obtained. No
;power spectra or velocities were .computed, and the maximum accel-
1eration of 15.7 cm/s2 is regarded as a low estimate.

The accelerograph was probably triggered by the S wave,

1

acdeleration of about 10 cm/52 and is close to the triggering
leve; of the instrument. Figure 33 shows the two horizontal

‘tracés recorded at Yonki; the vertical trace was inoperative‘for
‘this earthquake. No spectral analyses were carried out.

19 July 1971

Only the two horizontal components were recorded for

; this earthquake; Figure 34 shows the ground motions. The aqcel{
ierogram was too short to nermit spectral analyses, but thé cleary
;S—wave arrival on the east-west component 8 seconds aftef the '

. start suggests that the maximum acceleration was recorded.

:25.September 1971

Although this earthquake trlggered the acoelerograph

; the drive mechanism failed and the film remained ctatlonary

; durlng the shaklng. However, by measuring maximum trace
" excursions it is estimated that the maximum ground acceleration

- would have been between 170 and 250 cm/sz.



|18 January 1972

| Although most of the film was fogged the ground: motlons
-shown in Figure 35 almost certainly correspond to the max1mum
fground motion, and the value of 31.5 cm/s agrees well with the
:Values obtained from other earthquakes causing a similar level of
ishaking 2t Yonki. No spectral analyses were carried out because
of the short length of the record. |

19 Jénua:y 1972

This accelerogram was caused either by the earthquake

- of 18 Januvary at 22 08 13 (an aftershock of the earthquake that
occurred on the same day at 21 55 18) or by that of 1Y January at
15 QO 5.4. '

: Both earthquakes were of similar magnitude and occurred
: cldse to one another, so it is not possible to identify positively
: Wthh one is recorded on the accelerogram. The earthquake of 19~
Jdnuary has been adopted because its magnitude is slightly hlgher
: than that for the earthquake on the previous day. Figure 36
shéWs the ground motions recorded, and Figure 37 the results.of

théﬁpower~spectral analyses.
DISCUSSION AND CONCLUSIONS

Of the 22 earthquakes, maximum accelerations for 19
j (Fig. 38) and maximum velocities for 15 (Fig. 39) were caiculatéd;
' It is clear that simple analytical formulas cannot predict any-
thing but the order of magnitude of ground motion. The uncertain-
ties in earthquake magnitudes and hypocentral locations, together

- with variable source effects from different earthquakes, contrib-

ute to the large scatter observed.

The standard relation connecting the parameters is:

Y = a &M r¢ | @)
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'vheré Y is the maximum acceleration or velocity, M is the earth-
“quake magnitude, R is the distance, e is the base of natural ‘
-logarithms, and a, b, and ¢ are constants. Least—squares_analyses

‘of the data in the Table lead to the following formulas:

'log Ya = 2.54 + (0.26 + 0.26)MB - (1.10 + 0.63) log R (2)
. log Ya = 2.65 + (0.47 + 0.20)ML - (1.80 + 0.65) log R (3).
'log Ya = 2.57 + (0.29 + 0.16)MS - (1.24 + 0.60) log R (4)
log Yv = 0.54 + (0.38 + 0.27)MB - (0.55 + 0.49) log R (5).
log Yv = 0.48 + (0.30 + 0.15)ML - (0.87 + 0.53) log R (6)
"log Yv = 0.56 + (0.15 + 0.14)MS ~ (0.49 + 0.51) log R (7)

-

where Ya and Yv are in cm/sz and cm/s respectively; MB, ML, and
'MS are the body wave, Richter, and surface wave magnitudes; R is
. the distance in km; and logarithms are taken to the base 10.
;Thefstandard errors of the regression coefficients aré‘Very large,
but the ML magnitudes are prgferred because they fit formula (1)
thé;best.

: The regression lines for ML = 4, 5, 6, and 7 afe sdper¥
;imposed on the plots in Figures 38 and 39, and they indicate]how~
:podrly the data fit the empirical formulas. ; : -
C The results of the spectral analyses exhibit some

- variability, and there does not appear to be any measurable
;correlation between the spectral peaks and the locations or
magﬂitudes of the earthquakes concerned. However, on all the
~accelerograms analysed most of the energy is contained in;the‘
:2—8 Hz band, and most have a main spectral peak near 4-5 Hz,
~which is probably controlled by the site conditions at the

- accelerograph.

Although good empirical relations between ground motion,
: magditude, and distance cannot be obtained from the Yonki results,
_ theidependence of maximum acceleration and velocity on the
’;Modified Mercalli intensity (I) is strong. Figures 40 and 41
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show a plot of these parameters, and least-squares fits to the

data in the Table give the following results:

log Ya = -(0.41 + 0.18) + (0.44 + 0.04)I (8)
log Yv = ~(0.72 + 0.20) + (0.25 + 0.05)I (9)
These relations agree reasonably well with similar
empirical formulas derived by other workers. Milne & Davenport
!(1969) obtained the following relation:
: log Ya = I/3 - 0.5 (10)
and Newmark & Rosenblueth (1971) proposed
log Yv = 0.31 - 1.14 (11)

The agreement between these two formulas (10 and 11) and those

derived from the Yonki data (8 and 9) is good.
Nu attempt has been made to compare formulas 2-7 with

vother published results because of the censiderable scatter obser-
ved and the minor differences in the formulation of the results,
Some examples to be found in the literature are listed below:

Esteva (1970):

a

0 2

123¢ 0-8M (R + 25)

v = 15e" (R + 0.170799My-1.7

where a and v are 1in cm/s2 and cm/s respectively, M is the
magnitude (not defined), and R is in km;

it

Milne & Davenport (1969):

A = O.69e1'64M

1.1e1'10M + RZ

where R is in km, M is the magnitude (undefined), and A is
"expressed as a percentage of the acceleration due to gravity;

Mickey (1971):

log Ya = -0.33 + 0.74 MB - 1.14 log R
and log Yv = -2.39 + 0.88 MB - 1.5 log R

where Ya and Yv are in cm/82 and cm/s respectively, MB is

the body wave magnitude, and R is the distance in km.

wrer,
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TABLE
EARTHQUAKES WHICH TRIGGERED TIE YONKI SOFT-ROCK-SITE ACCELEROGRAPH
(06.24°, 145.98°E, ELEVATION 2 KM)

~Date Time Lat Long Dep Dist Magnitudes Max acc  Max vel MMI  PK-PS
° s km km MB ML MS cn/s? em/s® HZ
14 NOV. 1967 05 28 37 5.43 147.07 201 253 5.8 6.4 6.0 53.9 2.7 5 5
28 APR. 1868 20 22 05 '5.53 146.32 39 97 5.6 5.2 5.6 27.2 1.3 - 4-5
il MAY 1968 15 33 41 6.41 147.28 76 165 5.5 6.0 5.8 Film fogged 5
03 JUM. 1968 09 17 46 5.45 146.95 190 237 5.6 6.2 5.9 31.9 2.1 4 4-6
17 JUN. 1968 17 49 44 6.27 146.59 110 131 5.1 6.0 5.3 37.7 2.3 5 3-5
16 SEP. 1968 13 55 36 6.07 148.68 59 305 6.2 6.7 6.3 8.6 - 3-4
07 JAN. -1969 01 14 14 6.19 146.44 97 112 5.3 5.8* 5.6 14.0 1.9 3-4
10 MAR. 1969 06 54 18 5.59 147.21 206 279 5.8 6.8 6.4 40,1 2.7 5 4-5

08 MAY 1969 22 37 17 5.57 146.20 76 111 5.1 5.7 5.4 Film u/s
14 JUN. 1969 09 26 11 5.56 145.52 114 148 5.2 6.1 5.5 Film u/s

24 JUN. 1969 03 29 17 5.82 146.77 113 152 5.6 6.0 6.0  63.1 - 5

13 MAY 1970 07 14 01 5.89 146.75 118 152 5.2 5.6 5.4  33.3 .5 4 4-
31 OCT. 1970 17 53 09 4.93 145.47 42 162 6.0 7.1 7.0  93.0 4,0  5-6  4-5
12 NOV. 1970 06 07 12 5.05 145.06 15 168 5.9 6.6 6.6  24.6 2.6 4 -
12 FEB. 1971 19 06 54 6.25 146.48 113 128 5.7 6.1 6.0 187.3  10.2 6 -
i3 FEB. 1971 22 09 39 6.02 146.25 101 108 5.4 5.8 5.5  79.3 3.4 5 -
13 MAR. 1971 19 12 25 5.72 145.37 118 149 6.3 6.2 6.5  15.7 - 4 -
10 JUL. 1971 11 56 26 5.86 144.44 68 189 5.4 5.9 5.5  10.1 1.2 3

19 JUL. 1971 14 48 42 4.89 144.50 74 234 5.5 6.0 5.7  17.7 2.5 4

25 SEP. 1971 04 36 14 6.54 146.58 115 138 6.3 6.7 6.9 170.0%* -  5-6

18 JAN. 1972 21 55 15 4.78 145.04 33 224 5.7 6.6 6.6  31.5 1.3 4 4-5
19 JAN. 1972 15 00 54 4.70 144.97 33 207 5.8 6.4 6.4  20.2 1.3 4 3-5

* DERIVED MAGNITUDE
** 'ESTIMATED MINIMUM VALUE (SEE TEXT)
""PK-PS = PEAK POWER SPECTRAL FREQUENCY



-13-

ACKNOWLEDGMENTS

I thank Graeme Small of the Observatory Section, BMR,
ffor assistance with some of tne computer programming, and Tan |
; Everingham of the Port Moresby Geophysical Observatory for
;providing some of the intensity data and for supervising the
operation of the Yonki accelerograph in the period 1970-1972.

REFERENCES

BLACKMAN, R.B., & TUKEY, J.W., 1959 -~ THE MEASUREMENT OF FOWER
SPECTRA. New York, Dover Publications.

»DENHAM, D., 1969 - Recent damaging earthquakes in New Guinea,
Proceedings of Earthquake Engineering Symposium, Melbourne,
1269.

;DENHAM D., 1971 - Seismicity of the New Guinea/Solomon Islands
,rcglon 1967. Bur. Miner. Resour. Aust. Rec. 1971/96 -

(unpubl ).

- DENHAM, D., 1974 - Seismicity of the New Guinea/Solomon Islands~f
region, 1968. Bur. Miner. Resour. Aust. Rep. 169.

ESTEVA, L., 1970 - Seismic risk and seismic design decisions.
Proceedings of Seminar on Seismic Design for Nuclear Power

Plants, MIT, 1969.

‘EVERINGHAM, I.B., 1975 - Seismological report on the Madang
Earthquake of 31 October 1970 and aftershocks. Bur. Miner.

Resour. Aust. Rep. 176.

... MICKEY, W.V., 1971 - Strong motion response spectra. Earthq,

Notes seismol. Soc. Amer. eastern Section, XLII (1), 5-8.




—14-

‘MILNE, W.G., & DAVENPORT, A.G., 1969 - Earthquake probabiiity;
Dominion Observatory, Canada, Seismological Series 1968-4.

"NEWMARK, N.M., & ROSENBLUETH, E., 1971 - FUNDAMENTALS OF EARTH-
QUAKE ENGINEERING. Englewood Cliffs, N.J., Prentice-Hall, 1st
Edition, p. 219,

.NiGAM, N.C., & JENNINGS, P.C., 1969 - Calculation of response
spectra from strong-motion earthquake records. Bull. seism.
Soc. Amer., 59 (2), 909-22.

PETERSON, R.A., & DOBRIN, M.B. (EDS.), 1966 - A pictorial digital
atlas. Presented at 36th Annual Meeting of the SEG, Houston,
Texas, November 1966. Bendix United Geopbvsical Corporation.

SKINNER, R.I., 1967 - Preliminary report on the earthquake
problems in the Territory of Papua and New Guinea, including

strong-motion recording. = Bur. Miner. Resour. Aust, Rec.
1967/111 (unpubl.).




~15-

35-mm
SEILM

COPY
ENLARGE
X50

DIGITIZE
TRACES
at O 02s

Y

ORDINATES
3 COMPONENTS
(mm)

ORDINATES
TO CHECK
SCALINGS

4LSTRUMENT CONVERT TO PUNCH

CONSTANTS

Fig. 1.

—-”>*~ACCELERATIONS ACCELN.

Flow diagram showing the first steps of the
analysis of accelerograms



s

~-16-

READ
ACCELERATIONS

PARABOLIC
BASELINE
CORRECTION

BAND-PASS
FILTER

02 “I5Hz

Y

PARABOLIC
BASELINE
CORRECTION

PLOT, PUNCH
ACC. VEL.
DISP.

”
C UTE e
OMPUT / POWER

POWER ‘ N\SPECTRA

SPECTRA

Y NO

t STCP

Fig. 2. Flow diagram showing the second steps of the
’ analysis of accelerograms




-17—=

147° 148° 149°
KILOME TRES
50 0 50 100
[ N | 1 A
50

. AAN& Q

[-1- 3 S S R

! YONKI ' t A

! . ACCELEROGRAPH

.. 7°
EARTHQUAKES WHICH TRIGGERED \L\

YONKI ACCELEROGRAPH ;

.. H

146° 147° 148° 149°

Fig, 3. Fpicentres of earthquakes which triggered Yonki
accelerograph on soft-rock site



-18-

4]
P
Y.
5‘ ~ e e e e - i e T W
2t [
- 25
2 50
Q g !
o \ f\ A
I I A e e e N LV W UV\/],MA ) WU‘., PN MAA M AN
‘.:lj 5
2 f
G -s0
= NORTH - SLUTH
25

=z
G ; — H‘,_*—M~WN.I\M‘NW R e P
S5
L
=

25

-
i
}
EX
s
=
=
=
I
]

()
w
§ 50
LAST - wist
25

VELOCITY
cm/s

-25

g 50
2. [

. w
- c AR SN WWY YWY ,M/\[\f‘f" W/‘A/\vfmﬂﬁvJJWJwv\‘JMN'JNM"‘“
o
o [
(9]
5 50

VERTICAL
i I t 1 P S 1 i i i i i i
] 5 i0

14 HNovember 1967

PEg

Fig. 4, Ground motions fronm earthquake of 14 November 1967




(cm?/ s*}102

POWER SPECTRA

Fig.

~19-

LEGEND
O N-s
0O EeE-~w
0 4 z
oy
()
- ()
O 9
& C
B4
=0 @
X5 9
£ 8
O 0d >
Do ) O
Vs .r.q... DDy .:‘/.!. g% %23 7 §-R-XF ...:.-2-5 :
2 4
FREQUENCY (Hz)
YOMNP!D 14 tovernher 1967 '

855/m89-32a

5. Power spectra for earthquake of 14 November 1967




=20

t4  NOVEMBER, 1967
o

[¢0]
T
B T o R —
Lat® S 543
Long°E 147-07
@ Depth (k) 201
@ Moagnitudes 5.8(ME) 6-0(MS)  6.a(mML)

@ Spot Intensity Y Assessed Intensity @ Not Felt

_ aN©)
[
<\@ |
|

@ coicenne RILOME TRES i
50 o 50 100 150 200 250 \f—/.\;‘__/Z\_

Fig. 6. Felt intensities for earthquake of 14 November 1967



-21-~

VELOCITY ACCELERATION VELOCITY ACCELERATION VELQCITY

LERATION
cm/s?

acce

cm/s

em/s?

cm/s

cm/s?

cm/s

25
b e U
-25
50 { .
’Vf&ﬂﬂw\A\NVW~VV”\»w--”“—“
-s50 L
NORTH - SOUTH
25 [-
-o5t
50 F
A ﬁl f’\‘l\lf[. /‘\ N\NJ\.’\/\I/\/ A VN et AP g
—50 L
EAST - WEST
25 [
-25
50
AN PPN P A et
-H0
VERTICAL
[ — A4 A4 D S ' 1 A 1 1 J
0 5 10

SECONDS
28 Lpr 1968

Fig. 7. Ground motions from earthquake of 28 April

1968




{cm?/ s* )10

POWER SPECTRA

LEGEND
O N-s
0 E-w
: z

28 Apnt 1966 FREQUENCY (Hz) BLS /9 398

Fig. 8. Power spectra for earthquake of 28 April 1968




23~

| Fig. 9. Felt intensities for earthquake of 11 May 1968

1420 1449 146° 148° 1990
T T T T L T
@KAH/(AR ISLAND
€ o BISMARCK SEA :
sol- [ ] picentre Js0
Felt intensity (MM) [o]
® NEW  GUINEA O LONG /.
<
S~
\\‘ Q
‘ ~.
~. @ NEW
\\\ MOUNT HAGEN. BRITAIN
T o
. ~. @ o uMBOf 1. .
Gl ~. ® AIAPIT  PENINSULA €
N &
! NG @ Y ® ol Y (;#55
X N ® )
~. GY
~. ® UV
~ ®
LS . 4N
& PAPUA N ® Il MAY 1968
7ot ~\ 4 70
~\ @© @) Origin Time : 15 33 41-2
~\ BULOLO Lat. °s ;64
@b Long®E 14728
@ ©, Depth (km) : 76
™~ Mag.(MB) : 55
~. .
\\
N
8° @ 4 go
GULF OF PAPUA . KILOMETRES
0 0 50 100 150
- > ‘ ot 1 2 Il
//\\\igsgigébu . . N . s
142° 1449 146° ‘ 148° 149°




VELOCITY ACCELERATION VELOCITY ACCELERATION VELOCITY

ACCELERATION

cm/s

em/s?

cm/s

tm/s?

cm/s

em/s?

25
[/‘ e e e e e e e e e e P T i, e -
25

V’Wv A\ AN NS AN A S A P i s

NORTH - SOUTH

25[

e e e e e e U

[
ﬂ./\/\/\\ﬂ/\/lﬂ/\/\ //\/‘\j\[’\/-/v\/v\/WA/LmWJVMMM—IMWW~

EAST - WEST

(

- NV’V\WJVW VT NINNAAPIA - AP i AP e e A A e g e APy P e e s e

VERTICAL

SECONDS
3 June 1968

Ground motions from earthquake of 3 June 1968



40(

32

249
°
'un
~
£
<
<
a
-
o
w6
c.
w
o
;l LEGEND
)
& O N-S
O E-w
X 4
8
q
{
/k
o} gt g AR
T
9] 4
2 Jure 1968 FREQUENCY (Hz) BYY/ B9 184

Fig. 11, Power spectra for earthquake of 3 June 1968




26~

1420 144° 146° 148° 199
50 T — T =T - ; T 50
MADANG
'\~\§\ NEW  GUINEA Q
~—
@
T~ ®
“—
et ‘\(? ® H U ON 6o
® N ® ©
~ ® YONK|
s PENINSULA
e 4»8@ ®
AN N,
\\ ®
\\ LAE ee
ﬁ -~
~
Q ® -
7°F PAPUA \\\ 3 JUNE {968 4 70
\\ Ongin Time : Q917 462
N Lat. 8 ;545
Long °E ¢ 14695
N Depth (km) : 190
. Mag.(MB) : 56
~N
\\
8% N e
PaAPU A
@@‘7 @cpicentre
AR Q)Felt intensity (MM)
N KILOMETRES
50 0 50 100 150 POPONDETTA
. PR S Y } L 1 i
90 L bl e, L - . 90
142° 144° 146° 128° 1499

Fig. 12.

- R S
Felt intensities f{or

earthquake of 3 June 1968



-2~

VELOCITY
m/y

ACCELERATION
em/s?

VELOCITY
cm/s

ACCELERATION
cm/s?

VELDCIT Y
em/is

LERATIGN
cm/st

oCE

A

25
P - - S e n e e A P ot p e o e e
-25
50
' .
I Y e B e o PP PNVy W} /V\/\/\ !W/\A,A A /\‘\(v\ /{‘?J w\f‘\mj\/\/wu'\wl\[\p\/\/\—mAj\/\Mva—wdv\/Vh
.ol
NORTH - SOUTH
25
-25
50
1 . |
AT A AL At ARV N L (1 P\ e AR o APV ot P forn . ""*/1[ / f \ f VIPLMWA/\}JVM\‘[V\./\N‘\ J‘\J\}L'AN\]‘WWIM M AN ARt o
t
-%0
E&ST - wEST
2%
-25 L
50 ,—
I oAt AR ANt AN AN NN WA st NS NN AN A AN NINAAL AP N PSANAANAPANAAL0 NI 2 DL st Ao DA e,
-50
VERTICAL
. N f M e . i s s . ) s © b b z " . L . : s . . s .
o] 5 [I3) 13 20 25
SECONDS

17 June 1968 895/ 89-40

Fig. 13. Ground motions from earthquake of 17 June 1968




f

o

[0}
2

.
-

30 r
29 r—
18
°
A
~
€
o
. 8]
@
-
Sz b ‘
a
w
w LEGEND
E
£ O N-S
: Qg E-w
b z
6
A /z/‘/&g}
0 ZSEES ‘L.X_z.g—a'i'z‘l-{y‘\x S
o] 2 49
I lone 1968 FREQUENCY (Hz) ELS/BY A

Fig. 14. Powcr spectra for earthquake of 17 June 1968



_20_

a4v Y] L3
e . . : .
@nmmm /
Q
878 M AR C A S £ oa
5ol , ; 4 52
5 NEW  GUINEA
o
MADANG LONG
@ o
K Q
.MOUNT MAGEN @ =~
e ———— ar-tels
- o5 wwonz 7|
I B r 16
o % %% ow® o
~ G
NN OB @
~N 555
~\@\ ® HUON PENINSULA
\\\ ®
\} Q LAE
\\
of ~ N o
4 PAPYA ™. ® 7
AN ®
AN 6]
P
\~
&°}- —— e e 489
POPONDE T Th
17 JUNE 1968 ‘o
ol Qrigwn Time 1749 436 30
L 98 : G227
Leng OF 116,59
Depth(em) - 110
tag imB} . 51 7)PORT MORESBY
10°} i0°
.Emcv:mm
@ Celt intensity (MM}
KILOMETRES
50 o] 50 100 150 200
[0 R SIS MNP [0SO SN UGS I IR PR R |
vt TR Az A
ie L e
194% e 148°

15.

Felt intensities for earthquake of 17 June 1968



-30-

VELOCITY ACCELERATION VELOCITY ACCELERATION VELOCITY

ACCELERATION

25 [-
v
~ et ey
E
(]
-251L
50 [-
Nm
~ A~ SN,
s
-sot
NORTH ~ SOUTH
25 [-
" 4
~ — o
£
(5]
-25 L
50 !'
N&h
~ NN A AA e A e
€
©
—50 -
EAST - WEST
25
.|
~ N s —
€
o
_25 -
50 r
N‘I'
~
I3 e e e A AP A e
(%)
—50 -
VERTICAL
— 1 L : 1 1 1 I i
(0] 5
16 September 1968 SECONDS
85945 /H9- 454

Ground motions from

earthquake of 16 September 1968



~-31-

1400 1440 150° 154°
e T ¥ T T T T T
| o |
! 8/SMARCK SEa
: i
a0 i ﬁ“ﬁ%\
| GUINE R é
: a, ® ' s
16 SEPTEMBER 1968 / o
|
<.
Origin Time : (3 55 36 / "“’"‘“ <
Lat.%5 607 . 4 G) o z \__,«69\-2\ &P
s+ Long °E © 198 68 —_— 7 9" \\ NEW \amrnm
- T Deoth(km) ;59 T~ ~ .‘,QYONKI ® \%\‘ﬂ @0 ~ Y |
E Mg vB) .62 N @p\ 0 ® ® KANDRlA@w 0 A
| ~ N ,
w SO BN \ge 94
v \
Sy ] ~ \® k. £3CABLE BREAK _
: S @Y .
._%“%.g%\‘k ~ \ SOLOMON sEA
gofee 1T S ‘\\9f 8°
@&\ o N
o' % 9
Y\ ® ¢ ‘
1Y
N : A W S ]
N g o
o
-~ Q
PORT MORESBY - Qﬁ\‘l -
9% * M\L-’- . ]
. 7
g & : KILOMETRES = ~Sa g ==
ic0
2 " Fy 0w e ‘ ]
; ] ®: %
picentre -
13
& 3 E @ Feitintensity (Mm) %
"‘
a0 A hord
l‘mo" jaan 150° $54lg°

Fig. 17. [Isoseismal map for earthquake of 16 September 1968




~32-

e e T S L s ety g WA e e

-
~
€

FL

0
tm/s

e
3 . . A
v E e g e o B VY LA N 2 QYA AW P D L VN
]
b
u
LR
(=) -
b 50
tant - NEST
25
. [
M)
o~ i - - - - —
S e f ) ; -
IR
o [
-25
Fid <0
O
-
g
- - -
@ g B Tl e LR T
)
[ i
. !
iy R0 -
VELTECAL
N — 4 e i - S PR
7] & 14 -~

SECONDS
fodnugry 19€9

Fig. 18. Ground motions from earthquake of 7 January 1969




-33-

tm/s

-
z
£

P ——

T Maseh 1hnY

e

LIV TR e

e N o Saate i No N 0o e e S i e et e
‘
VERTIC AL
s ' . .
. 1 ™ s

GECONpE

S SN VU

BaL R a8,

March 1969

19.  Ground motigns from earthquake of 10




~34-~

(em?/ s*) 107

SPECTRA

POWER

30(

i3 Maoren 1969

LEGEND
O N-S

FREQUENCY

Fig., 20.

Power spectra for earthquake of 10 March 1969




-35-

‘z».[
[ i
Gy . -
Tk

3
g
i< e B e U Ry L UL T VT U A AN ey e A o bme B8 p e P s o, PO, [
; o o 20 LA e e i i, SR : s
i f ':""
b
h £
-t kT TG

I
oz -
Tk
b 4“0
iy e A e A e A m ot e et o -
R [SERARER U ¢ .
EEERE]

[ETI NP YEN]
- o e e f N 8 A e p e R i+ o et e et ieeoabt oo e e _— .
VEATICAL
. s P B FETEN . e “ e s S e e E S B S SO
o % (123 -1 24 e S0
ERTITRTIN SECONDS

Fig. 21. Ground motions from earthquake of 13 May 1970




=36~

20

{em?/ s*) 107

POWER SPECTRA

LEGEND
O N-S
0 E-w

i 2

13 tday 1G70 FREQUENCY (Hz) B5% /09494

Fig. 22,

Power spectra for earthquake of 13 May 1970




SELOCITY
imrs

ACLELERATION
cm/st

o3
o€
b
g
il
.
-y
b
wi E
ot
e

F
"
LS
e
R
P
bt}
0
<

-37-

h
e T L e s s s e O 5 Aty o e g S e ;
ney
150,
SRS ""\ gl -r,’ .»|.~ g e, i e Loy e v e
. ey .Ia IO ) .f.i T ;,.»|,,.-| 4 qt e i S Ve
‘?: HGHI = SOUTH
- - -~ B T Y TP R S Py Sy S D P S ) P PP
cah
[[927]
i )
\ , Co »IH"«.(‘ TE TN ST I . 1
A "'-‘ﬂ-'f"'"'v [ RO ‘h"/"'n ¥y f' ,."!‘v’.‘ ! i’ L ) .:'.: ,"M‘KI""\'J b’, ‘ / ‘. ‘!(1| ilﬂ' {“ J l‘l ;1 f "' " "‘l'(l'l " vl h‘ ? ,'H ’“'f ’:‘.'/"‘"."'."f!" h "v'-'“'"'u A B e et
- T T T
3o EAST - WwEST
2%
2at
%0
u“mwmmwwi“ wm.ﬁhﬂmhw ﬂﬂﬂﬁh”MﬁWWW”MMMWHMMNW-mwmma#mmmwmwauwwmmwy«wu-v P s e
e YEHTICAL
S S S S S S S S S S S S A 4
G e st 1:) 20 30 SECONDS a0 50 €0 70
Fig, 23, Ground motions from ecarthquake of 31 October 1970
- 7
4 , ‘




-38-~

(ecm?/ s*)i0°2

POWER SPECTRA

30r

24

N
T

LEGEND
O N-S
0O E-w

31 QOctover

i970

FREQUENCY

(Hz)

B55 /89" S1A

Fig. 24. Power spectra for earthquake of 31 October 1970

I




-30-

]

*Dory

144%¢

K<)
o
[
P~
<

1505

| S——

0 200 300 <400 Plee] €00
1 1 1 1 1 H

31 OCTOBER 1970 (NOS data) Port Moresby

Origin Time 17563093 %
Lot °S 4-93
Long °E © 14547 t :
Deptn (km) : 42 8 3 3

<, Q L)
Mag {MB) . 60 3 [ 3

£ iy Ee)

Y . _ Regional mMm intensity o . Local MM intensily
o_. Not felt
100 o 700 wILOME THES
-

Fig. 25.

Isoseismal map for earthquake of 31 October 1970



’ ':7 "0

Fig, 26,

—40-

PER
v 1 “
0 o e - J . v e
m
. ' -
N 3, RV e S . ~ .
smre gt N v s eIy B S B

o

Fa—" ' JRE—— O f P S S .-

k] 0 ¢ -

sEcanps

Ground motions from earthquake of 12 November 1970




41—

30 r

24 |

18 -
.-9 L
'iﬂ
N\ [‘
€
w
I
@
o
w |2}
o
w
o LEGEND
3
Y L O N-5

0O E-W
X YA
6 -
3 B/x}.'x
C PR
o v
E-4-B 8. 3-K-2-B-E §-2-8-%-3-1-
0 T T
Q 2 4
12 Novemper 1970 FREQUENCY (Hg) 859/ BY-54a

Fig, 27, Power spectra for e~rthquake of 12 November 1970



fhagsar

Fig. 28.

42~

fast s adar

T T I TN
bl i

[t "1;}".1“(.!’ 1",‘""""‘ i
"ty
§oeu cal
SEV UYL PTG VAU Uy PUNIN NS RSy I, DRSS S § 1 k. 4. 1 " i i 4 4 i
an a0 1

[iRAsL 1t

Ground motions from earthquake of 12 February 1571

b by i

[
g



43—

{em?/ s*yi0™?

SPECTRA

POWER

40

n
H
1

12 Futuear, (971 FREQUENCY (Hz) BH%/ BYH6A

i
P

8

Fig. 29.

Power spectra for earthquake of 12 February 1971



—44-

e
M '
w !
b i
i
-
! ! )
T P oy
L I
P Yo e .
i '
B i
)
win
i
° i
B '
. b
7 ot
. ; i
s . 'EE
[ o
! 3 e :
: . '
et
- ar
F
i
- 1
£ i
i
cae !
- 2
a [RRTRE . w . oot . .
a . I I R R g
E ; i
T
R TICAL
. i B P . N
16 . ¢ 2 ¥ 3 e

L ALC NG

Fig. 30. Ground motions from earthquake of 13 February 1971




~45-

(cm®/ s* 110

POWER

SPECTRA

32

24

LEGEND

O N-S
T Q E-W
Iz

/ | ‘ "%gg\}sﬁ

) R %
Y-H-K-A-K-K-%-% 'X/X‘X‘X—HH X 2

L T ; i

0 2 4 T r
14 Peborary 1971 FREQUENCY (Hz) HOb/ Y- 58A

Fig. 31. Power spectra for earthquake of 13 February 1971




46~

VELOCITY ACCELERATION VELOCITY ACCELERATION VELOCITY

ACCELERATION

cm/s

cm/s?

cm/s

cm/s?

cm/s

em/s?

25

=25

50

=50

25

=25

50

=50

25

-25

50

-50

[
A st e e o e e
WfWNWMAWW/VVWWW’W
NORTH - SQUTH
e
[
EAST - WEST
WA, ﬁ’ﬂmww'wwww
VERTICAL
— L 1 i ) 1 1 2 § | o L |
° 5 10
SECONDS

12 Maren 197)

HHGS / HD -S4

Fig.

32. Ground motions from earthquake of 13 March 1971




ACCELERATION VELOCITY

ACCELERATION VELOCITY

LOCITY

VE
4

ACCELERATION

—-47-

25
< e e
§
-25
50
Ny _WWM-“""“““‘\/"L—N\_—A"/‘W-J'\f'\_—-ﬁ
15
~50
NORTH - SOUTH
25
m [
~ e e P e
E
«©
~-25
50
~‘ﬂ
~ - \/L\f\f\,\]\m\/—‘v'\ e NN e e P
g
-50
EAST - WEST
25 ~
w
~
€
=3
-25
VERTICAL TRACE
INOPERATIVE
50
“ln
~
E
(=)
=50
VERTICAL

SECONDS
10 JULY 1971

Fig. 33. Ground motions from earthquake of 10 July 1971

bhS S 60



-4 8~

7

.m

im/sd

tm/s

msst

n
o

50
(

-29

50

0

s JULY 1971

YEHTILAL THACE
IHOPE HATIVE

HORTH - SOUTH

abT wEST
VERTICAL
i R S SR TS [P ——Y
15
SECONDS

Fig. 34,

Ground motions

from earthquake of 19 July 1971




_49_

VELOCITY ACCELERATION VELOCITY ACCELERATIGN = VELOCITY

ACCELERATION

cm/s

cm/s

tm/ss

cm/s?

cm/s

cm/s?

25,
e e
-25 1
50 .
.. '
- ranur il o
5ol
NORTH - SOUTH
25
28t EAST-WEST TRACE
INOPERATIVE
50 r
- 50 L
EAST - WEST
25
o
-25 L
50 ,
S Y Y v ey e LT
-s50 L
VERTICAL
L J. A 1 ] 1 - 1 ) 1 I 1. l
0 5 SECONDS 10

b Samsary Hsf2

HBH45/80-624A

Fig. 35. Ground motions from earthquake

of 18 January 1972



LCCELERATION VELOCtT v .A'ACCELEN‘-‘-Y!C‘N VELOCITY

VELOCITY

CELERATCN

cm/st

im/fs

[

[ ENEIRIED VAN

yar ("-\./"/'/‘v"‘.

EAST - wEST

I

-50-

FIMM AL P n o

PR A L W SRS YNos

PAAASSEAAS AT s s = A e

S eV PPN

SRR YN SEPPUDI RRPS

F AV SN

~ ST e s e 2T e A At A e A o A AR n, . et e o A e T T T S, A -
VERTICAL
b B R S g S SR SO . t : 1 . i bt b " " " PN s
] 10 15 20 25 50 i

3ECONDS

Fig. 36, Ground motions

from earthquake

of 19 January 1972

AT A




{em®/ s*) 10

SPECTRA

POWER

-51-

6 |-
12 b
8 |
LEGEND
O N-S
0 E-wW
b S 4
4 -
o 0, g gy S Fp-25 50
o <x»~x-x~ﬂ"‘“3‘H\x-u-z——x—K»x».x"x-x—H-H—x’gA 2 ; i /@fﬂ
! T T .
0 2 4 6 8
19 January 1972 FREQUENCY (Hz) B55/ BY-6AL

Fig. 37. Power spectra from earthquake of 19 January 1972



t0O0 1
900 A
800 -

1004
600 -

500

400

300
2504

2004

1501

H
o
1

ACCELERATION ¢m /s
o
(o]

n
w
1

]
[w]
I3

ML 7

ML & ner

ML 5

O

ML 4 058 \\\

060
054

[o1:X:]
Obe

\ [O1-]¢]
\

6-6(J062

AKxN

T 1 T T T T 1 Y"\l
15 20 25 30 uo 200 250 o 600
! DISTANCE  km (5 8 ML Magnitude )

Fig. 38. Maximunm accelerations v distance




1000 4
900 -
800+
700 -

600 -

5004

400+

300

250

1504

100 4

90+

70+
60-

cm /s

50+

40+

VELOCITY

30

25+

ML 7

[OX-1]

O 7

ML 5 Os5e \
(6-4
\ 066 0906-8
\ 060
062
. O58 \
AN N

ML 4 \\ 056 \\

T T T T T T Y T T T T T T T T T 1
Y
' N 600

15 20 25 30 60 100 150 200 250 00
OISTANCE  km (%R ML Magnitude )

Fig. 39. Maximum velocities v distance



54—

1000
900G -
uou -
700 -
500 -
500+

GO0~

200

160
90-
80"
70
60-

50-

em /st
I
e

s

201

ACCELERATION

PESR

e O N a wg

[0]0)]

000 0 ®

o

(s i - T

. 4

MODIFIED
1

T
8 i

MERLAL LD IVTERSIT Y

BLU/ZHD B0

Fig. 40.

Maximum accelerations

1%

M tatensity




~55-

GGG -
910 -
806 -
700 -
f00

500

a00

300 A

100 -
90
BO -
70-
80 -~

$0-

ELE

cm/s

20-

VELOCITY

PEAX

10+

@
o0 ®

T T T T T gl
a 5 6 7
MODIFIED  MEKRCALLI INTENSITY

N
i~

Fig. 41. Maximum velocities v MM Intensity



	Title Page

	Contents

	Summary

	Introduction

	Methods of Analysis

	Results

	14 November 1967

	28 April 1968

	11 May 1968

	3 June 1968

	17 June 1968

	16 September 1968

	7 January 1969

	10 March 1969

	8 May 1969

	14 June 1969

	24 June 1969

	13 May 1970

	31 October 1970

	12 November 1970

	12 February 1971

	13 February 1971

	13 March 1971

	10 July 1971

	19 July 1971

	25 September 1971

	18 January 1972

	19 January 1972


	Discussion and Conclusions

	Acknowledgements

	References

	Figures

	1. Flow diagram showing the first steps of the analysis of accelerograms

	2. Flow diagram showing the second steps of the analysis of accelerograms

	3. Epicentres of earthquakes which triggered Yonki accelerograph on soft-rock site

	4. Ground motions from earthquake of 14 November 1967 

	5. Power spectra for earthquake of 14 November 1967 

	6. Felt intensities for earthquake of 14 November 1967 

	7. Ground motions from earthquake of 28 April 1968 

	8. Power spectra for earthquake of 28 April 1968
 
	9. Felt intensities for earthquake of 11 May 1968

	10. Ground motions from earthquake of 3 June 1968

	11. Power spectra for earthquake of 3 June 1968

	12. Felt intensities for earthquake of 3 June 1968

	13. Ground motions from earthquake of 17 June 1968
 
	14. Power spectra for earthquake of 17 June 1968

	15. Felt intensities for earthquake of 17 June 1968

	16. Ground motions from earthquake of 16 September 1968
  
	17. Isoseismal map for earthquake of 16 September 1968 

	18. Ground motions from earthquake of 7 January 1969

	19. Ground motions from earthquake of 10 March 1969
 
	20. Power spectra for earthquake of 10 March 1969

	21. Ground motions from earthquake of 13 May 1970
  
	22. Power spectra for earthquake of 13 May 1970

	23. Ground motions from earthquake of 31 October 1970
  
	24. Power spectra for earthquake of 31 October 1970

	25. Isoseismal map for earthquake of 31 October 1970

	26. Ground motions from earthquake of 12 November 1970
 
	27. Power spectra for earthquake of 12 November 1970

	28. Ground motions from earthquake of 12 February 1971

	29. Power spectra for earthquake of 12 February 1971
 
	30. Ground motions from earthquake of 13 February 1971

	31. Power spectra for earthquake of 13 February 1971

	32. Ground motions from earthquake of 13 March 1971

	33. Ground motions from earthquake of 10 July 1971

	34. Ground motions from earthquake of 19 July 1971

	35. Ground motions from earthquake of 18 January 1972
 
	36. Ground motions from earthquake of 19 January 1972

	37. Power spectra from earthquake of 19 January 1972

	38. Maximum accelarations v distance

	39. Maximum velocities v distance

	40. Maximum accelerations v MM intensity

	41. Maximum velocities v MM Intensity


	Table

	Earthquakes which triggered th Yonki soft-rock-site accelerograph.
 





