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Seismic Response of Roman Colosseum and its Foundation

by using Micro-tremor Measurements

PR &Y Y Ty b= mR=) Y 27Ty RFT 4 Y
Yutaka NAKAMURAY, Jun SAITA?, Antonio ROVELLI®, Stefano DONATI?

DAt AT AT R —4% U ¥ —F(SDR) FikE TI#
President, System and Data Research Co., Ltd., Dr. Eng.

WAt AT AT v RF—4 % —F(SDR) #f5EH
Research Engineer, System and Data Research Co., Ltd.

3)Professor, Instituo Nazionale di Geofisica, Ph. Dr., Italy

4)P. D., Instituo Nazionale di Geofisica, Ph. Dr., Italy

2 O®

AZ Y TIFEREERETETH LN, 2 OHBICABON CET, 44 U 7T OB EEY O ER M EME %
FEMETHZ Lz k v, #HEKOH UWE RO EE OB R FHFEEZ RWHT 2 ENTE D L HfFES D,
HERFEOFE S L LT, m—~vORYNELEEY a0 v EF 528 EF5, 22T, aryedolELR <5
E L BT, T OMBERERE A W RERE 2 AWV CTHMICIRE LR E B, 2u v B AREKICON T, HUNREE,
1B L OV 2 BEy CRBEIREN 2 MIE L7, & ORES, FepEHR IR R S B e R B IR D S o T2y, 4
% S HIZJERLEE CHIEFH Z A TRET 2 0ERH D, a1 v A ORISR, 1ZIEREATE > T D NS
Py LK D REE LM ES L i T o b, ERENoEA - RIBEEE (E%) X, K 1.5Hz G %) BX3Hz
(10 %) Tholz, H7d LWIMEEFFMIEE S L <, MEBEM RO OADICRETX 2RI RKIMHEZREL
7oA, 1349 FOHFE CTHMUREEM NIE SN2 L B X THFE LA WRERNE DL,

SUMMARY

Italy has many ancient structures together with many destructive earthquakes in its history. Structural damage caused by previous
earthquakes on historical buildings together with their resistance against earthquakes are investigated and new concept for the
earthquake hazard mitigation is suggested in this study. For this purpose, Colosseum which is the most imposing of all the
monuments in ancient Rome is selected as a first step of the research. Microtremor measurements were performed on Colosseum's
basement, ground floor and the first floor. Analysis of this measurement resulted that dynamic characteristics of Colosseum consists
of two parts which can be named as inner and outer wall. Predominant frequency and amplification factor of outer part are 1.5 Hz
and 3, respectively. And the inner part has a value of 3Hz for the predominant frequency and 10 for amplification factor. According
to this results, acceptable maximum acceleration is proposed as new index of earthquake resistance. The reliability of this index is
checked with the damage on outer structure caused by the 1349 Appennino Centrale Earthquake.
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Photo-1. Aerial picture of the Roman Colosseum.

The southern part of the outer wall is missing.
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Photo-2. D.M.V. Basilius’s inscription
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Figure 2 Measurement Points

Figure 1  Cross Section of Colosseum and

Geological Map around Colosseum
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Photo-3 Measurement Condition at B6
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Figure 3 Local Geological Conditions

in the north-south direction
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Figure 4 QTS of Basement and Ground Floor
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Figure 5 Spectral Ratio standardized by B6
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Figure 6 Spectral Ratio of First Floor standardized by B6
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