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Figure: Fasteners around #40



On a video movie of displacement derived from
integration of seismic acceleration data at Colosseum
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The displacement waveform was calculated by double integration of the recorded acceleration seismic waveform.
The specific calculation procedure is as follows: the 500 Hz sampled waveform was smoothed with a 40 dB reduction
LPF at 40 Hz, then decimated to 100 Hz sampling and double integrated after a 0.2 Hz HPF (4th order Butterworth).
The strain discussed previously was calculated based on this displacement waveform. Here, I use this displacement
waveform to make a video of the movement of each point during the earthquake and to observe and consider its

movement. First, [ explain the video.

The top part of the video shows the parameters of the earthquake. The left and middle sections in the video show a
comparison of #40 (orange) and #51 (blue) for the R and T directions, respectively. The right portion is a view of
Colosseum from above, with the point group showing the initial position of northern outer pillars, and the points
corresponding to pillars #40 and #51 are highlighted in white. The change of the realtime seismic intensity at #51 is
shown in the lower left corner, and red line indicates the current time of the video. The current time of the video is
shown between the left and middle portions of the video, and the starting point of this time is noted above it. The
middle of the bottom portion shows the section of R direction and the locations of the observation points at #40 and
#51, together with the direction of the record. The right side of the bottom section shows the north wall of Colosseum

from the northwest side indicating the location of pillars #40 and #51 with their observation points.
After considering this video, I have found the following.

(@) There is an obvious difference in the motion of pillars #40 and #51. The vertically aligned measuring points in
#40 vibrate continuously and generally without unusual behavior, while those in #51 vibrate with unnatural
bending and other irregularities.

(b) In#51, the movement is noticeable with 3H, 4H, and 2F as bending points in all earthquakes. In #40, movements

with a bending point at 1F can be seen, although it is not clear without careful observation.

The natural movement of #40 while the movement of #51 is unnatural may show an effect of the fasteners installed
around #40. The stiffness in the R direction between GF and 1F is greater in #51 due to the inclusion of walls in #51,
whereas #40 has only a pillar, and #51 is less likely to bend. In addition, the difference in movement between #40 and
#51 may reflect the condition of the masonry, and understanding the behavior of displacement, as in this analysis,

may be a powerful tool for analyzing the health of the structure. (end of text)



