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SUMMARY

In this research, the seismic intensities in Mexico City have been estimated
for the time of the September 19, 1985 Mexico Earthquake by a questionnaire sur-
vey. By the results, those seismic intensities ranged from IV to VI by the inten
sity scale of Japan Metrogical Agency (IJMA seismic intensity scale) and those in-
tensities are affected by the ground layers condition, and coinside with the tend-
ency of the distribution of the damaged structures.

INTRODUCTION

At that time of the September 19, 1985 Mexico earthquake, a large number of
building had been damaged severly by the earthquake ground motions in Mexico City,
in spite of long epicentral distance of 350 kilo-meters.

At that time, the earthquake strong motions had been recorded at the five
stations in the city. These strong-motion seismographs have contributed to many
studies on the damages caused this earthquake and on the dynamics ground charac-
teristics in Mexico City. But the number of the stations were not enough, so that
they did not coverd on the whole area of the city.

Then, in order to make clear seismic intensities in various places of the
city, one survey have been enforced with questionnaires method by authors.

OUTLINE OF SURVEY

Form of the data sheet of questionnaire:

This survey was investigated by the method of Prof. Ohta and et al. (Ref. 1).
But the data sheet form for this investigation was used the type that was selected
from the question items in original sheet and translated from Japanese to Spanish.
(See Appendix 2)

Question items are composed of four kinds of items;

(1) to ask on the position of the replyer and own house, and own movement during
the earthquake. (see Appendix 2 A - C)

(2) to ask on the structural characteristics of the house. (see Appendix 2 D - G)

(3) to ask on the physical phenomenon that were generated during to earthquake.
(see Appendix 2 H - H)

(4) to ask on the physiological phenomenon and psiological phenomenon. (see
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Appendix 2 L - R)

Interviews for the investigation:
We visited every house and questioned to every person of the house about the

question items in the period from the 5th to 10th of November 1985 after about

one and half months.

Determination of the stations, houses, and persons for the survey: )
Tt had been decided that the eleven stations would be used for the investiga-

tion, and about 20 data of sheets answered had been required for each station.
The stations, buildings and persons were selected under the following conditions.

1) The stations must be involved the sites recorded the earhquake accelera-
tions.

2) The stations have to be located in both damaged and undamaged zonmes.

3) The stations have to be located in various kinds of zones. (Lake zone,
hilly zone and transitional zone.)

4) The houses or buildings must be with only one or two stories. If in the
cases of the taller building, replier must be confirmed inhabitant who
live in the house on lower story floor.

5) Every replier for this survey must be an inhabitant of the house and he
was in his house during the earthquake.

According above restrictions, eleven stations had been established and these
stations have each area of about two or three handred square meters, but two or
three stations have exceptionally more grand area.

METHOD OF ESTIMATION OF SEISMIC INTENSITIES AND RESULTS

Method of estimation:

Seismic intensity for each data has estimated by the method of Prof. Ohta
and et al. Original method has 25 items for the estimation of seismic intensity,
but this survey has only 13 items. Then some examinations on this problem have
down with the data of another suervey (Ref. 2), accordingly the affects of the
difference of numbers of items is not so large.

For each stations, seismic intensity was estimated with mean value for the
data in each zone.

These seismic intensities were showed with JMA(Japan Metrogical Agency) seis-
mic intensity scale, then this scale is compared with another international seis-
mic scales Appendix 1.

Seismic Intensities:

The seismic intensity distribution is shown by Fig. 1 and Table 1. Fig. 1
shows that the storongest shaking area coinsides with lake zone, while more weake
and medium shaking area coincide with hilly and transitional zones. The seismic
intensity values range from 5.2 to 5.6 in the lake zone, from 3.9 to 4.3 in the
transitional zone, and from 3.6 to 3.9 in hilly zone. It is shown in Table 1 that
estimated seismic intensities coincide with maximum acceleration recorded. (see
Appendix 1)

The dynamic characteristics in the grounds in Mexico City differs greatly
among three zones and the type of seismic intensity distribution is very simple.

Tendency of the replys on each questions:

For the comparision between the tendencies of the physical pehomenon and the
tendicies of the physiological and psicological phenomenon in replys in this sur-
vey, some histograms of the replys for any items are Shown in Fig. 2. In these
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Appendix 1. Comparision
of Various Seismic Inten-
sity Scales.

Fig. 1. Distribution of Seismic Intensity in Mexico
City. (by the JMA scale)

histiograms, the degrees of the intensity of the phenomenon are shown by the have
similer tendencies. Namely the repliers in lake zones had selected to high grade
categories for every item in comparision with the repliers in another zones, and
the other way the repliers in hilly zome and in transitional zone had selected to
more lower grade categories.

When we had interviewed to repliers, large numbers of them replied to us that
they had been "praying to God" during the earthquake, selecting to categoly 2 of
the item O in Appendix 2.

The reply of 'praying to God" was not contained in categories of any item,
but we think that it is very important reply in Mexico, but still now we do not
find out a estimation method on it. Then item O is excepted for the estimation of
seismic intensitiy.

CONCLUSION

This survey had done under very ristrict conditions, then more detail survey
is required. However in this research, it is shown that the seismic intensities
in Mexico City are very different and they were ranged from 3.6 to 5.6 in JMA
scale. The differences of the seismic intencities were affected by the kinds of
grand layers.
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Table 1. Estimated Seismic Intensities in Mexico City.
NO.|  Station Number Estimated | Max.Accele.f Zone Dawage
of data Intensity and
(JIMA) (gal) Builds
1 Near UNAM 31 3.6 A9(EW) Hilly No
Tall &
Low
2 COYOACAN 12 3.9 44 (NS) Tran- No
sition{ Low
3 Abastos 25 4.7 95( EW) Lake &| Little
Trans. Low
4 Near SCT 18 5.4 168(EW) Lake Damage
Tall
& Low
5 HIDALGO 23 3.9 34(NS) Hilly No
( TACBAYA) Low
& General 21 5.6 | —m—— Lake Damage
Hospital Tall &
Low
7 ZOCALO & 20 5.3 | - Lake Damage
ALAMEDA Tall &
Low
8 TOLATE- 19 5.2 | =——— Lake Damage
LOLCO Tall
9 PENITE- 22 5.2 —————— Lake A Litt-
CIARIA le
Low
10 | CHAPU- 20 4.0 | =——— Tran-— No
LUTEPEC sition| Low
11 | CRUZ 23 4.3 | =—— Tran— No
GALBEZ sition| Low
ACKNOWLEDGMENTS

) This research had been carried out with the helps of many peoples in Mexico
City. Authors present own's gratitude to all repliers of this survey and the
members of the Instituto de Ingenieria de Universidad Nacional Autonoma de Mexico.

And this research is one of the fruits of the
) ) party for the survey on 1985
Mex1§o earthquake of the Architectural Institute of Japan. Authors present the
Eratltude to Prof. H. Kanoh, who is the leader of the party, and other it's mem-
ers.

REFERENCES

1. g:zzgszéz Go,r;ol,3 fi, Qhas?i, H., "A Questionnaire Survey for Estimating Seismic
ies, ulletin of the Faculty of Engineering, Hokkai i i
No 9? (1979), (in Japanese) ¢ > Fokkaido Universiey,
2. Abe_akl3 N.3 Moch}zgki, T., Shiono, K,. Tanaka, N., "Distribution of estimated
;elsmlc intensities by a questionnaire survey in the central area of Tokyo,"
roc. 7th Japan Earthquake Engineering Symposium, (1986) (in Japanese)

II-136



Zone H Zone T Z2one B —[ Zone L | Zone Lr
N=54 N=57 N=25
N=100
0 0
1 1
2 < 2
4
3 < 3 <
4 4
5 5
6 6
7 20 40
L2, 40 (20,401 20,4
H, On the grade of moving of dineer sets, I. On the grade of moving of wardrobes,

windows, doors and another similarities.

sidebords, bookshelves and another

similarities.
Zone H Zone T Zone B Zone L Zone H Zone T Zone B Zone L
N=54 N=57 N=25 N=100 N=25 N=100
0
1
2 <
3
< q 4 K
d < 5
6
7
L9120 D) 0 D] 20,40 N

J. On the grade of shaking of the house
or building.

K. On the grade of the damage of the
house or building.

Zone H Zone T Zone B Zone L Zone H Zone T Zone B Zone L
N=54 N=57 N=25 N=100 N=54 N=57 N=25 N=100
0 -
1 - [
2 1
3 2
<
4 4 4 3 < q
<
5 d d 4
6 5
PP S S <0y . U B I . 0.9 P,400 ,0,%
L. On the length of the time had No On the grade of the replyer's
been feeled by the replyer during the earthquake.
during the earthquake,
Zone H Zone T Zone B Zone L Zone H | Zome T | zome B | Zome L
N=54 N=57 N=25 N=100 : N=54 N=57 N=25 N=100
0
0 — 1
<
1 2 < q L
2 < < P 3
3 4
4 5
5 6
L [0, %[ 20 9] 20 9 20, % (o ol 0 0] 0 O] DY

0. On the replyer's behavior for own's
safety during the earthquake.

Fig. 2.

R, On the grade of the difficulties in
own's acting during the earthquake.
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