


In the waters off the Philippines, a tug tows a 2,000-ton dry cargo barge of prestressed

concrete.

whose firm has been pioneering the
use of prestressed concrete in Hawaii
and the Pacific for more than a
decade. To his knowledge, his are
the world's only prestressed concrete
barges commercially mass-produced.
In collaboration with Manila Naval
Architects, Reyes and Lim, and at the
reque st of Luzon Stevedoring, Yee
designed the barges, oversaw the
construction of barge-building facili-
ties and assisted in the training of
local workers.

The prestressed concrete barges
make up only a small per cent of
Luzon Stevedoring's fleet, but are
surpassing the rest of the ships in
many ways. Though construction
costs on 2,000-ton barges are 16.5
per cent less than those of comparable
steel barges (with that per cent dif-
ference decreasing with the size of
the barge), the real dollar savings

result from the absence of high repair
costs and idle time.

Nearly indestructible

More important, the $125,000,
2,000-ton barges (considerably more
expensive if constructed in the U.S.),
are proving to be close to inde-
structible. They are not harmed by
the continuous corrosion that forces
steel vessels out of the water every
ten months for repairs, resulting in
irreplaceable lost revenues. They
have been impervious to gale force
winds and high seas, and in serious
collisions which have already oc-
curred in the crowded ports of Asia,
have been damaged only slightly and
have been easily and quickly re-
paired — without drydocking:

Excellent for Luzon Stevedoring's
needs, the prestressed concrete

The appearance of a preatrened barge, so like that of a normal concrete or steel barge,

belies its
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barges have also helped stimulate the
Philippine economy by bolstering local
industry. All the sand, cement, and
rock needed for the concrete is avail-
able locally and is retrieved from the
ground and river-beds by specially
trained local labor. Only one-third
the amount of structural steel neces-
sary for a steel barge is needed to
construct a 2,000-ton prestressed
concrete barge, considerably cutting
down on import requirements. Of all
the materials used in building the
barges, only two main ones were im-
ported; the steel and a chemical addi-
“tive that retards the setting of con-
crete, enabling it to seep into small
areas, strengthening the structure.
Yee was approached in the early
1960's by Don Marshall, president of
Luzon Stevedoring, who felt that pre-
stressed concrete barges were the
answer for Philippine waters. In his
fleet of nearly 500 barges, less than
a dozen were World War II concrete
vessels, which though too heavy for
the locale's draft requirements, were
in full operation after 20 years and
had never required drydocking for re-

pairs or maintenance. The company's
485 steel barges filled the draft re-

quirements but faced frequent over-
haul.

All the advantages

Marshall wanted to stick with barges
because they are less costly to build
and operate than freighters. In the
Philippines, with its thousands of is-
lands and waterways, the practice is
to run strings of barges behind one
tug, which drops them off one by one,
picking them up in reverse order on
its way back to the main port. Luzon
Stevedoring, as the largest shipping
company in the Philippines, handling
85 per cent of the dry cargo and more
than 90 per cent of the petroleum inthe
area, needed the best fleet of barges
possible. In the company's new
barges, Marshall sought to combine
the lightness of structural steel with
the damage resistance of concrete,
with neither of their drawbacks.

Prestressed concrete, thinner and
lighter than regular reinforced con-
crete, and free of steel's corrosive
susceptibility, sounded just right.
But no one had developed barges of
the material, so Marshall turned to
Yee to see if the technique that Yee
had successfully applied to high-rise
construction in Hawaii could be ap-
plied to shipbuilding in the Philip~
pines,



