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on .Cast-iron disks, a type of construction quite common
during the last part of the 1gth century. The pier extends
out into the Atlantic Ocean a total length of 1,600 ft. In
l‘ebuilding the pier all the original metal work was en-
Cased in concrete and the pier was widened on both sides,
I2-In. and 25-in. reinforced concrete piles, with enlarged
foot}ngs, being used. The smaller piles were pre-moulded
Vertically, on a small platform, each pile at its final
lOcz}tion. After hardening sufficiently they were lifted off
their platform and jetted into place through from 8 to 14
ft. of sand. The larger piles were given a penetration of
16 ft. The lower 12 ft. of these piles were pre-moulded on
a platform, a water-tight iron casing was secured to the
upper end, and the whole was jetted into place. The dry
lcaISson was then filled with concrete up to the proper
evel, the maximum total length of the 25-in. piles being
52 ft. 1In protecting the original piles, concrete shells
Were cast around them, with sufficient interior clearance,
and the space was afterward filled with grout.

After the concrete work of this structure had been in
the sea water for 6 months, the piles became coated with
a sort of gelatinous matter which seemed to act as a most
excellent - protective coating against any deterioration.

he same peculiar action has also been noticed in
California.

Although not exactly a dock, it is of interest to note
the concrete pile Boardwalk at Atlantic City. Not only is
It necessary to guard against dry and wet conditions at
Such resorts, but the fine sands act like a sand-blast when
driven like snow before the wind. In 1908 part of the old
Wooden structure was rebuilt with 16-in. concrete piles,
Supporting a concrete cap, and that in turn carried the
Wooden decking.

Baltimore.—It is perhaps at Baltimore that the most
€xtensive reinforced concrete docks on the Atlantic sea-

oard have been built. Although the water in Baltimore
arbor may not have the same density of salt as in ports
E?arer the sea, these docks, thus far, have shown no sign
deterioration, though at times subject to frost action.
hree of these piers are of a back-filled concrete bulk-
ead type, and are not docks resting on piles. Pier No.
4 1s 978 ft. long and 220 ft. wide; Pier No. 5 is 1,245 £t
Ong and 200 ft. wide at the shore end, but 243 ft. wide
at the water end; Pier No. 6 is 1,456 ft. long and 93 ft.
Wide at the shore end, but 212 ft. wide at the water end;
all were built in 1908.

In general, these three docks consist of a series of
Oval-shaped concrete cylinders 25 ft. apart along the face
Of the docks, and sunk to about 25 ft. below low water.

ong the face of the cylinders, and just above high
Water, there is a concrete-encased iron girder, tied back
t0 a deadman some 28 ft. in the rear of each cylinder. A
YOW of concrete sheet-piling was driven back of the girders
o form a vertical retaining wall, the upper ends of the
sheet~piling bearing against the girder, and the lower
‘€nds being driven into the muddy bottom. A horizontal
OX-girder encased in concrete runs along the upper face
of the dock, supporting the outer edge of the concrete
cu"_b slab, on which are laid the paving blocks. The
%linders are tied together in certain cases by ties extend-
Ing entirely across the docks. The face of each dock is
Protected by wooden fender-piles, 8 ft. apart. Another
COncrete dock has been completed recently in Baltimore by
e Harbor Commission, the details of which are lacking.
0 the same harbor is found a concrete bulkhead dock,
Wilt for  private corporation—a reinforced concrete
sheﬁ‘li’iling structure capped with a concrete girder tied
ack to deadmen by reinforced concrete ties.
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At Sparrows Point, near Baltimore, a reinforced
concrete ore dock, 600 ft. long, was built in 1911. It con-
sists of two parallel concrete walls, about 46 ft. apart,
viz., (1) a sheet-pile bulkhead on the water-front capped
by heavy concrete girders with a cantilevered shelf, as it
were, on the outer face, running the full length of the
bulkhead ; (2) a heavy retaining wall in the rear, the two
walls being tied together by reinforced concrete ties about
3o ft. apart. The back wall, resting on wooden piles, not
only acts as a deadman for the outer wall, but affords a
means for carrying one track of the large, heavy, ore un-
loading crane that straddles the filled-in space between
the two walls, the front track of the crane running along
the outer wall. The dock face is protected by a sub-
stantial system of fender-piles and wales with heavy helical
car-springs at each buttress of the face wall.

Norfolk.—In constructing the Virginian Railway
Coaling Terminal, at Sewells Point, in 1907, it was not
practical to carry the massive steel superstructure on
creosoted piles. In place thereof groups of wooden piles
were driven and cut off 1 ft. below the mud line. On top
of these piles were built monolithic concrete piers, of
pyramidal shape, to 4 ft. above high water. All the con-
crete work was done in the dry, inside a cofferdam. These
piers are reported to be in as good condition as when
first built.

Brunswick and Charleston.—Perhaps the most ex-
tensive development of concrete dock construction, com-
bining concrete piles with wooden decking, is found at
Brunswick, Ga., and at the U.S. Navy Yard, Charleston,
S.C., built in 1906.

The Brunswick terminal consists of two piers, 500 and
goo ft. in length, respectively, and each is 140 ft. wide;
there is also a coaling pier about 300 ft. long. The 16-in.
bearing piles, of pre-moulded concrete, are 12 ft. from
centre to centre each way. They are from 3o to 51 ft. in
length, with the lower 10 ft. tapering to 8 in. The piles
have a penetration of 4o ft. Their upper ends are corbeled
out to support the double 8 by 16-in. wooden caps. The
decking consists of 6 by 14-in. stringers and a 3-in. floor-
ing. Each bent is well braced with creosoted wooden
cross-bracing.

The Charleston Navy Yard dock is 6o ft. wide and
250 ft. long, and of the same type of construction as the
Brunswick structures. The piles, 10 ft. from centre to
centre each way, are 18 in. square, instead of 16 in.
square, and have an 8-ft. taper to 12 in. square at their
lower ends, thus giving a heavier structure than those at
Brunswick. The test load on the Charleston dock was 30
tons per pile for 48 hours, though the specification re-
quired only 2o tons, Or 400 1b. per sq. ft.

The outer row of piles in these docks consisted of
three creosoted yellow pine sticks, two of which were
driven on a batter; all were bolted together to afford suf-
ficient protection to the dock in the form of a fender-pile
system.

During the building of the Brunswick dock it was
rammed by a large steamer. Although a number of the
pine piles were broken, it has been stated that the con-
crete piles withstood the shock successfully.

Savannah.—A rather unique type of concrete dock
was built at Savannah, 17 miles from the sea, in 1913.
The design seems to contain many of the excellent features
of the Ambursen dam. This dock consists of a series of
pile bents athwart the dock supporting reinforced con-
crete brackets of triangular shape, the brackets in turn
supporting a concrete deck-slab sloping down and toward
the rear of the structure. This deck was afterward back-



