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Big, Bigger, Biggest Bridge
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T he Akashi Kaikyo Bridge in Japan is the world's longest

suspension bridge. It spans a waterway four kilometers

wide and is designed to withstand powerful typhoons,
tsunami and earthquakes. It is the pinnacle of bridge engineer-
ing. The Akashi Bridge owes its success to seven key inventions,
found in seven landmark bridges. At the heart of each bridge
lies a major technological innovation that allowed engineers to
span ever wider chasms. One by one, travelling up the scale,
we'll reveal the incredible stories behind these structures and
the inventions that allowed them to grow ever longer.
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Seven ingenious leaps forward enabled bridges to evolve
from big to bigger, into the world’s biggest. The Akashi Straits
in Japan is one of the world’s busiest waterways. It links Kobe
on the mainland with Japan’s densely populated outer islands.
To create a bridge long enough and strong enough to span
this gap, the Japanese pushed technology to its limits. To un- L i
derstand how the Akashi Bridge got to be this long, we need - ‘ ;1 N
to wind back in time and scale to look at how bridge design | ﬂ
evolved. Our journey begins in eighteenth century England with
a bridge just 30m long, built from a new wonder material. |
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In 1779, the industrial revolution is in the midst of transform-
ing England, but here in rural Shropshire the physical barrier of
this river halts its progress. The ferry just couldn’t cope with the
explosion in traffic of people and goods. The river is only 30m
across but this was a critical distance for the bridge builders of
the time. The conventional way of spanning such a river was
to build a stone arch, a method used since Roman times. But
30m is about the limit this type of bridge can straddle. To make
a stone arch wider, it must also be made higher to preserve the
semicircular shape that provides its strength. But enlarging the
arch comes at a cost. To double its size, the bridge builder must
use eight times the amount of stone. But the arch cannot bear NATIONAL
this extra load and the bridge collapses under its own weight. GEOGRAPHIC
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A promising material is already being used at the time to
make small objects like kitchen utensils. It's formed by heating
iron ore until it turns into a liquid. The result is a magical mate-
rial called cast iron. But at the time, cast iron was unsuitable for
bridge building. The coke that fuels the furnaces contains im-
purities that make the iron too brittle. Then, at an iron foundry
in the county of Shropshire, workers discover that the local coke
is wonderfully pure. This produces an iron as strong as it is ver-
satile. And this is exactly what the foundry does to advertise the
quality of its high-grade cast iron. In 1779 they set about build-
ing the world’s first cast iron bridge. It's constructed from 1,700
pre-cast sections of iron. Five semicircular ribs form the bridge’s
30m-long central arch. Because the structure is comprised of an
iron lattice work rather than solid stone, the bridge weighs in at
just 380 tons. They name it Iron Bridge. Surprisingly it has the
look of something made from wood.
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1. landmark /l&nd,mark/ n./adj.
HIAZ (di4 biao)

2.chasm /’kaezam/ n.
2UR (lied xid4)
3.ingenious /in’'dinjas/ ad.
I5WHY (giao3 miao4 des)

4. conventional /ken‘venfonl/ adj.
S E2H) (chang? jian4 deb) »
IR (xi2 guan4 deb)

5. utensil /ju'tensl/ n.
HE (yong4jud)

6. impurity /im’pjuraty/ n.
M (za2 zhi2)

Top: The world’s longest suspension bridge, the Akashi Kaikyo Bridge in Japan.
Above: The Verrazano-Narrows Bridge opened in 1964 was the world’s longest and heaviest suspension bridge.
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Tune in tomorrow at 8pm to see how the legacy of Iron Bridge can still be seen in today’s bridges.
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