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& 1 Seismology
l. Determination of foci.

In this country seismologists do not use the most advanced
methods for determining the locations of hypocenters. However, the
determination of foci is the most fundamental in seismology. Numerical
determination of feci with a computer should be done by Romanian

seismologists.
2. Selsmological network

In order to make accurate detexmination of foeci of earthgquakes
in Vrancea area, the number of seismographic statlons equipped with
quartz clocks should be increased. Time signals broadcasted by a
central radio station should be recorded on seismic records, as well

as time signals by quartz clocks.

It 1s also necessary to increase the sensitivity of seismometers,
because detection of microearthquakes in Vrances is fundamental for

the study of earthquake prediction.

Study of seismicity of shallow-earthquakes all over Romanis is

aosl very important,
3. Geodetic works

Study of vertical movements in Romania is important. However,
megsurement of horizontal lend deformation with optical distance meters
(Telurometer, Geodimeter) is also important from the view—point of

earthquake prediction.
4. Continuous observation of cruetal movements.

Poutine observation of crustal movements with strainmeters
watertube tiltmeters, borehole tilmeters and borehole dilatationmeters
should be carried out in the near future. Networks of crustal
deformation observatories is fundamental in order to study the occurrence

of earthquakes in Vrancea area.

5. Telemetering
Telemetering of seismic signals from some of seismological

stations may be quite helpful in derermining a focus quickly.
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6. Earthquake prediction

Predication of the earthquakes in Vrancea area will be possible
in the future. It should be noticed that the time aeries of the
occurrence of the Vrancea earthquékes had already been studied by
Romanian scientists and that probebility of occurrence of a big"

earthquake had already been warned by a Romanian seismologist.

For the above prediction, it will be necessary to provide
adequate numbers of instruments, and to increase the number of
seismologits as well as to consolldate the cooperation among
seismologists, geophyaicists, geochemists and geologists.

7. Acknowledgement
We express hearty thanks to Romanian seismologists who have

provided us with appropriate data.

~218—



& 2 Buildings
1, Design Method

(1) Conventional Design Load for Earthquake may well be set

up after careful investigation on seismic danger anticipated in Romania.

(2) Macrozoning map should not be so sophisticated, as we
have only limited knowledge on seismic danger.

Microzoning map, taking into account soil condition will have
important practical meaning.

(3) Ground motion spectrum should be provided corresponding
to each soil condition. A considerable number of strong motion
selsmographs will be required for the above purpose. A conservative

spectrum might be used before compiling these data.

(4) Limitation of compressive stress for columns should be

provided. It is preferable that arround 0.2 Fc for corner and side
columns and around 0.3Fc for the other columns under live load and
dead load are provided at maximum values (Fe = design strength of

concrete),

(5) Limitation of horizontal drift should be provided.

Most of damage to new type buildings is that of nonstructural elements.
Then, the limitation will be effective to lessen earthquake damages.
Value of the limitation should well be conform with deformability

of nonstructural elements.

Accumulation of data concerning deformability of non-

structural elements will be required.

2. Method of construction

Well controlled structural materials in prefabricated members
behoaved quite well against the recent earthquake. Quality control of

insite concrete elements shall be effective to realise aseismic

structures.
3. Consolidation projects

(1) Objective seismic performance for consolidation solutions
should be guided quantitatively. The value shall be reasonably related

with the prospective seismic design load and it may be set up by
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analysing the investigated results on damaged and non—-damaged buildings,

(2) Efficiency of consolidation shall be evaluated based on
the computed horizontal capacity of buildings after the consolidation.
In this case, deterioration of load bearing capacity shall properly
be estimated.

(3) Consolidation effect may considerably be influenced by
details of connections between existing members and elements used
for consolidation. Careful desipgn and execution works are required,

(4) Tentative provisions for consoli ation sclutions would

preferably be developed urgently.
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& 3. Bridges, Dams, Pipe-Lines and Power Plants

1. Generally speaking, earthquake resistant designe of these
speclal structures are carried out very fairly in view of earthquake
engineering. Engineers concerned with those pay strict attention
on strengths of existing structures, because they believe that they

do not have sufficlent experiences on earthquake damage.

Through the experience of the earthquake of March 4th
1977, we would like to recommend that seismic design methods and
related practices of the structures to earthquakes will be modified
supplementarilly.

Their knowledge concerning structural analyses of dams
and bridges is recognized as fairly high level in civil engineering
field. However we would like to propose that verification of

analytical results should be promoted through carrying out followings,

(1) strong earthquake motion observation for actual

structures and the adjacent subgrounds,

(2) survey on subgrounds, and

(3) experimental studies on actual structures, structural

elements and their models.

2. 1In view of practices we would like to recommend as follows,

(1) existing dams will be required to reinforce to future

earthquakes,

(2) before construction of bridges, careful survey and
consideration will be required to subground conditions and layout

of structural systems respectively,

(3) practices for pipe-lines to increase resistance to
earthquakes will be required by employing analyses of the damage

caused by the earthquake, and

(4) codes and practices for power plants to increase re-
sistance to earthquakes will be required by employing the experiences

through the earthquake.

-221—



& 4, Urban disaster prevention

The earthquake which occurred on March, 4 destroyed many buildings

and public facilities of electric power, water service and gas service,

In the terrible circumstances which were created by the earthquake,
it 1s highly appraised that the secondary disaster has been prevented
by the adequate steps taken by the National and Local governments.
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