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INTRODUCTION TO THE WORK OF THE SYMPOSIUM

Time and again the tragic results of natural calamities focus public atten­
tion on the question of research in the field of Engineering Geology in seismic 
regions. The opinion generally voiced on such occasions is that research 
should be concentrated on gaining a deeper insight into the background 
causes of all the phenomena related to seismic hazards and on defining more 
clearly methodologies that may help to assess and mitigate risks.

In many countries today, the subject of protection is highly topical, 
because of the catastrophic earthquakes that have occurred in recent years, 
often causing massive loss of life and irreparable damages. With its specific 
setting in the global seismotectonic scene - and more particularly in the 
Mediterranean Region - Italy is certainly one of the countries with the 
highest seismic hazard. The Belice Valley earthquake in 1968, and. those of 
Friuli (1976), Irpinia (1980), and Abruzzo, Molise and Lazio (1984) all bear 
dramatic testimony to this fact, as too does the recurrent bradyseismic activity 
in the Phlegraean Plain around Pozzuoli, which reached its peak in 1983.

These circumstances, and the very special interest of the world of Engi­
neering Geology in Italy’s difficult soils, have prompted the Italian IAEG 
Group to organize this Symposium, thus contributing to the time-honoured 
tradition of holding important International Symposia on matters of the 
moment in the periods between the four-yearly Congresses.

The scientific community in Italy and abroad has responded very well to 
this initiative, as is evident from the great number of papers to be found in 
these Proceedings.

The Scientific Committee felt it appropriate to accept all contributions 
exactly as submitted, so as to permit everyone belonging to scientific 
organizations working in this field to obtain an objective account of 
knowledge acquired in the various parts of the world most frequently affected 
by earthquakes.

Minor editing and some redrawing had to done in some cases without 
consulting the authors owing to pressure of time. It is hoped that they will 
forgive any mistakes which may have been perpetrated as a results.
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SYMPOSIUM PROGRAM

Sunday, April 13

Monday, April 14

Registration continues at the Fiera del Levante, Bari

FIRST SESSION

Presentation of Lectures

| SECOND SESSION |

Theme 1: Seismic Geology related to Engineering Practice (Chairman: M. Ar- 
nould, France)

Theme 2: Geological Hazards due to Earthquakes, their possible Control and 
Remedial Measures. Fault Rupture, Land Subsidence, Soil Liquefaction, Landslides, 
Erosion Phenomena, Changes of Hydrographic Pattern and Underground Water Con­
ditions. Possible Remedial Measures and Control. (Chairman: R. Chandler, England).

1. P. Scandone (Italy): Seismical Hazard: Seismotectonic Approach

2. V. Petrini (Italy): Seismical Hazard: Probabilistic Analysis

3. D. Veneziano (U.S.A.): Statistical Analysis of Earthquake Catalogs for Seismic 
Hazards

4. E. Boschi (Italy): Earthquake Prediction

5. C. Bosi (Italy): First Neotectonic Map of Italy: Realization and Inferences

Invited Papers and Discussion

Registration at the Fiera del Levante, Bari

Welcoming addresses and introduction to the Symposium

Presidential address by L. Langer

Chilean Earthquarke, 1960. Lecture by H. Tazieff (France)

“Ground Displacement and Slope Instability triggered by the Earthquake of November
23, 1980 in Campania and Basilicata» Lecture by V. Cotecchia (Italy)
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THIRD SESSION

Tuesday, April 15
Registration continues at the Fiera del Levante

Theme 4: Seismic Zoning related to Engineering Practice. Criteria and Methodolo­
gies of Seismic Zoning Related to Urban and Country Planning 
(Chairman: G. S. Zolotarev, USSR)

Presentation of Lectures

S. T. Algermissen (U.S.A.): Seismic Zoning Applied to Engineering Practice

C. Basi, A. Bottari, I. Firretti, B. Gasparini, G. Grandori, L. Vezzani: Seismic and 
Tectonic Problems for Permanent Crossing of Messina Straits

Invited Papers and Discussion

Poster Session

Theme 3: Soil-structure Interaction during Earthquakes. Behaviour of Large 
Constructions (Dams, Railways, Highways, Nuclear Power Plants, Underground 
Constructions etc.) with Reference to Both Structural Characteristics and Local Effects 
Induced by the Earthquake
(Chairman: M. Langer, F.R. Germany)

Presentation of Lectures

1. G. M. Roesset (U.S.A.): Fundamentals of Soil Structure Interaction and Soil 
Amplification

2. M. K. Yegian (U.S.A.): Geological Considerations in Seismic Hazard and Risk 
Assessment

3. F. Muzzi (Italy): Definition of the Design Seismic Ground Motion for Engineering 
Purposes

4. S. Prakash (U.S.A.): Rigid and Flexible Retaining Structures Under Dynamic 
Conditions

5. A. Gurpinar (Belgium): Design Considerations for Nuclear Facilities in Seismic 
Areas

Invited Papers and Discussion

Presentation of Lectures

1. Wang Zhong Qi (China): Fault Rupture
2. M. Jamiolkoski, E. Pasqualini (Italy): Assessment of Soil Behaviour at Small 

Strains
3. C. Viggiani, F. Vinale (Italy): Soil Liquefaction
4. K. Ishihara (Japan): Landslides Triggered by Earthquakes

Invited Papers and Discussion

FOURTH SESSION |



Wednesday, April 16

[ FIFTH SESSION |

POST SYMPOSIUM TECHNICAL TOUR

Case Histories
1. Calabrian Earthquake, 1783

Lectures: V. Cotecchia, G. Meiidoro, A. Guerricchio (Italy)
2. Friuli Earthquake, 1976 (Chairman: B. Martinis)

Panelists: A. Brambati, L. Broili, A. Cavallm, M. Mele, D. Sleiko
3. Irpinia- Basilicata Earthquake, 1980 (Chairman: M. Manfredini)

Panelists: M. Basili, C. Cesi, N. Ciaranfi, V. Cotecchia, I. Finetti, C. Gavarini, 
F. Mostardim, R. Scarpa

4. Unique site response Conditions of two Major earthquakes of 1985 Chile 
and Mexico
Lecture: M. Celebi, USA.

5. Mexico Earthquake, 1985
Lecture: L. Esteva, Mexico

Final Discussion
Closing Ceremony

The tour across Italy from the Adriatic to the Tyrrhenian sea provides a complete 
idea of the principal structural units of the Italian peninsula: foreland, foredeep, the 
Apennine chain, backdeep.
On the way to the area hit by the 1980 earthquake, the tour passes through fore­
land and foredeep, in succession, into the Apennine chain.
The foreland consists of lagoon neritic carbonate deposits (Jurassic-Cretaceous), 
maximum thickness over 5000 m. The foredeep, superimposed on the western in­
ternal edge of the foreland, lowered by a series of direct faults, is filled with marine 
deposits (clays, sands, gravels) (Pliocene-Lower Pleistocene).
Thickness growing from E to W to a maximum of about 3000 m. Along the western 
edge the ceno-mesozoic deposits of the Apennine chain are sumperimposed and 
interbedded in the filling of the foredeep by gravity flow.
On the first two days the tour mostly passes through the sector of the Apennine 
chain delimited by the VII degree isoseismal line of the 1980 earthquake. The 
lithostratigraphical and structural interpretation of this Apennine sector is very 
complex as illustrated in the Symposium session relative to Case Histories. 
The tectonic structure of this Apennine sector is generally interpreted as the result 
of superimposed nappes during Miocene. From the morphological point of view, 
the tour landscape is varied and the area is affected by a great number of mass 
movements.
Documents concerning present geology, geomorphology and the state 
of seismogenetic features of the area are to be distributed to the participants. 
On the third day, the tour completes the crossing of the Southern Apennines



(Chairman-. M. ARNOULD, France)

3

13»

23»

in seismic areas .

dans la region seismique 29»

THEME 1: Seismic geology related to engineering practice
La geologic seismique et la pratique de I’ingenieur

Apennin meridionals: models structural sur la base des donnees 
seisniiques et des forages - Uns coupe geologique a travers I’lrpi- 
nia .........

«L’fle de Securite»

TAO ZHEN-YU

« Safety islands »

J. P. MENEROUD - J. L PEREZ

La recherche des zones sources et des failles actives a partir de la 
microseismicite et la morphoneotectonique ....

The research of source zones and active faults with the help of 
microseismicity and morphoneotectonics .... page

F. MOSTARDINI

Southern Apennines: structural model supported by subsurface 
and geophysical data - A geological cross section through the Ir- 
pinian sector ........

Evaluation of intensity and maximum acceleration in seismic 
zones .........

V. VOUTKOV - ST. CHANOV - A. DEMIREV

Evaluation de 1’intensite et de [’acceleration maximale en zones 
seismiques ........



37

49»

61»

73»

areas

Prediction du risque dynamique en zone seismique 85»

93»

103»

THOMAS W. CROSBY

Use of deterministic studies to define seismic hazards in areas of 
extensive unconsolidated sediments ..

L’application de la pattern recognition dans la prediction des ris- 
ques seismiques .......

Utilisation de methodes deterministiques pour definir la seismi­
cite oil predominent les sediments non-consolides .

V P SOLONENKO

Some problems of engineering geology in high seismic regions

Certains problemes de la geologie technique dans les regions a 
haute seismicite .......

Estimation approximative de tension et signal d'approche 
tremblements de terre .....

Certaines caracteristiques de la seismicite episodique en contin 
ent chinois

LI YA LI - HOUJUN SUN

Approximate estimation of earth stress and forerunner time of 
earthquake ....••■■•

F. ZHENGXIANC - C YAN

Some characteristics of episodic seismicity in China Mainland

WANG YUM1NG

0-Shaped circular structures and railway engineering geology

Etude des structures circulaires in forme de 0 et de la geologie 
des travaux des chemins de fer .

G ZENGJIAN - Q. BAOYAN

Prediction of dynamic hazard in seismic

aux
■ page

H. DEYU ■ L PUX1ONG - Z SHENGQUI - Y. AIFEN - S. SHIHONG - Y MANDONG
T. SH1HUA

Pattern recognition applied to seismic risk prediction



113page

123»

131»

139»

Introduction au modele seismotectonique de I’Italie du Nord-Est 153»

167

177»

Une superposition analytique des accelerograms canoniques en 
genie seismique ...

S F. BORG - JOSE AYALA ■ JA-SHIAN CHANG

A rational isoseismal map superposition analysis of the February 4, 
1976 Guatemala earthquake .....

Une analyse rationnelle du tremblement du 4 fevrier 1976 en 
Guatemala par superposition des cartes isoseismiques .

GAO MING-XIU

A review on basic engineering geology problems in seismic areas in
China .........

Conditions geotechniques en relation avec la distribution des in­
tensity seismiques en Grece ..

Revision des problemes de base de geologie de I’ingenieur dans 
les regions seismiques de la Chine . ... .

G. STAVRAKAKIS - J. DRAKOPOULOS - J. PAPOULIA

A fault rupture model for seismic hazard analysis in the Gulf of 
Corinth, Central Greece ......

Un modele de rupture par faillement pour Revaluation du risque 
seismique dans le Golfe de Corinthe, Grece Centrale .

L. CHRISTOSKOV - B. RANGUELOV - D. GOSPODINOV

A stochastic model for earthquake prediction . .

Un module stochastique pour le pronostic des tremblements de 
terre .........

S F BORG - G ROUSSEY

Superposition analysis of canonical accelerograms in earthquake 
engineering ........

A ELEFTHER1OU - G KOUK1S

Geotechnical condition in relation to seismic intensity distribution 
in Greece ........

D. SLEJKO - Fi CARRARO - G. B CARULLI - D. CASTALDINI - A. CAVALLIN 
C. DOGL1ONI - R NICOL1CH - A. REBEZ ■ E. SEMENZA - A ZANFERRAN1

Seismotectonic model on Northeastern Italy : an approach



183page

La geologie mecanique a propos de la microsecousse seismique 195

207»

223»

LIN XUE-WEN

The engineering geology on ground microtremor .

Peut-on considerer la croissance des axes des stalagmites comme 
une donnee historique et prehistorique des tremblements de 
terre? - Resultats preliminaires de la region karstique de Bologne 
(Italie) .........

Zones des Champs phlegreens: premiers resultats de recherche 
geothermique ........

Sismicite de la zone ouest du Golfe de Pozzuoli: etude de la zone 
situee au bord de la zone bradyseismique ....

A. CARLETT1 - E. CLERICI • F. FERULANO - D. GIULIANI

Seismicity to the west of Pozzuoli Gulf: behaviour of an area si­
tuated on the boundaries of a bradyseismic zone

P FORTI - D. POSTP1SCHIL

May the growth axes of stalagmites be considered as recorders of 
historic and prehistoric earthquakes? - Preliminary results from 
the Bologna Karst area (Italy) .....

E. CASSANO • M. GUGLIELMINETT1 - G. VERDIANI

Phlegrean Fields area: first results of geothermal research .


