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DAVID BLOCKLEY

BRIDGES ARE BATS

The intense media publicity brought to light some previous
eyewitness accounts of this kind of wobble. Examples in the 1970s
included UK bridges at the National Exhibition Centre and
in Chester and also the Auckland Harbour Road Bridge, New
Zealand, during a Maori demonstration. One month after the
Millennium Bridge opened a 100-year-old road bridge in Ottawa
wobbled as a huge crowd left the bridge. The Golden Gate Bridge
on the day of its opening and the Brooklyn Bridge during a power
outage have both also suffered. A colleague at the University of
Bristol, John Macdonald, has recently d-similar move-
ments on Brunel's Clifton Suspension Bridge in Bristol.

The only documented technical study before the millennium
celebrations was in 1993 by a Japanese team lead by Yozo Fujino
of the University of Tokyo. In a technical research paper they
wrote, ‘Tt seems that human-induced lateral vibration has not
been checked in designing pedestrian bridges.” They reported
experiments on a cable-stayed pedestrian bridge next to a boat
race stadium. After a race as many as 20,000 people passed over
the bridge in 20 minutes. The Japanese team produced evidence
demonstrating synchronized walking and lateral vibration of the
bridge. Unfortunately the paper was published in a research
journal about earthquake engineering rather than one directly
concerned with bridges—an illustration of the difficulty of shar-
ing this kind of infc

The solution to stop the wobble of the London Millennium
Bridge was to install shock absorbers, rather like in a car. Using
the results of their quantitative research the engineers designed a

ﬂ!lEI-?—HE?JI Eﬂ'd'é I&‘%Fﬁ;ﬁ

SYNCHRONIZATION OF HUMAN WALKING OBSERVED
DURING LATERAL VIBRATION OF A CONGESTED
PEDESTRIAN BRIDGE

yo. Tokyo 113, Japan

and Whitney Consuling Engineers, New York, NY I0014:3309, US.A.
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Case study : Curved Bridge Kinko Junction

3D FE model

3D-FEM of Bridge nput: Site specific 2 level

earthquakes (L1 & L2)

Lateral Slip (Sideslip)

Seismic-induced
forces on vehicle

3D Model of
Vehicle Vibration

Vehicle Instability
Evaluation :
(1)Initiation of
Rollover

Siringoringo, D. M., & Fujino, Y. (2018). Lateral Stability of Vehicles Crossing a
Bridge during an Earthquake. Journal of Bridge Engineering, 23(4), 04018012.

Bnffl & B E:

Initiation of Rollover

w =i

Vehicle responses:
normal force, lateral
force, yawing angle etc.

Vehicle Instability

Evaluation :
(2) Lateral Sideslip

’ Zero Normal Force
Tire loses the contact force N;y=0

Critical lateral friction force 9

F, > Fx_critical
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= e
tﬁ“j. “%EE Warning received by Self-driving Vehicle
on bridge to start decelerate and pull-over

Dissemination of
Earthquake Early
Warning

S-wave
Epicenter

Detection of incoming
earthquake by network of

Smart system can be embedded
seismometers

onto the self-driving vehicles to
provide countermeasures to
minimize effect of seismic force on
the vehicle stability before arrival of
seismic shaking.

Japan Meteorology Agency

Issuance of Earthquake
Early Warning 92
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