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Lock—Charles River Dam

| 11|

Begun ... oo 1907

Completed .. ... ... . ... ... ... .. 1909

Chief Engineer....... .. Mgr. Hiram A. MiLLER
QUANTITIES

2 cofferdams. the larger enclosing an area
of 3145 acres
730,000 cubic vards of earth excavation
168.500 linear feet of piling
10.000 cubic yards ull conerete
5.000 linear feet of vitrified pipe
331 tons of metal—reinforcing rods, ete.
9.700 tons of broken stone, screened gravel
and rip-rap
20,000 square feet of stone dressing
1,800 square yards of granolithic surfacing
2,825 cubie yards of ashlar or dimension stone
masonry
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was finished in 1912. The structure, which belongs to the Boston Elevated
Railway Company, has a total length of 1.18 miles, running from North
Station, Boston, where it connects with the subway and elevated systems,
to Lechmere Square, East Cambridge. It is double-tracked to carry surface
cars and crosses the Charles River on an ornamental concrete viaduct
about 1,700 feet long, near the Boston end of which is located the Strauss
Trunnion Bascule Drawbridge mentioned in connection with the Lock in
the Charles River Dam.

The Bridge consists of ten arched spans, seven of which are over the
river and the remainder over land, a draw span over the Lock and a steel
girder span, faced with concrete, over Prison Point Street.

The profile of the river bottom at the site of the Bridge, as it was before
construction began, showed a depth of water at low tide varying from
nothing at the shores to about 25 feet in the middle of the river. The bot-
tom was silt and mud to a depth of from one foot in the center of the river

'

Cul-off Dam—Charles River Dam
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firmly into the bottom, and of sufficient length to extend above high tide.

An examination of the bottom after the sheeting was driven showed
that the silt had come back in some of the piers which were most exposed
to the current, and had completely covered the tops of the piles. The re-
moval of this silt was attended by difficulties, but was finally accomplished
by means of a centrifugal sand pump, the suction of which was guided by a
diver, who also used a water jet to stir up the mud in the vicinity of the suc-
tion, the power of the latter being so great that on one occasion a paving
stone was drawn up and thrown through the casing of the pump.

After the bottoms were cleaned out, concrete was deposited by means
of a bottom opening bucket and the piers filled to about 3 feet below low
water. The water was then pumped out and the upper layer of concrete
and the balance of the masonry laid in the dry.

From a level 2 feet below low water up to the level of the top of the Dam,
where the arches spring, the piers of the bridge were built hollow in order
to save weight on the footings. They consist of concrete walls which are
heavy under the main arch ribs, but comparatively light in the cross walls,
and faced with granite. At the level of the skew backs the piers were floored
over with a reinforced concrete slab. The arch seats are rectangular and
made in the granite, the space between the two abutting arches on each
pier having the interior portion of concrete doweled to the concrete below
with heavy vertical reinforcing rods.

The arches have clear spans of from 98 feet and -1 inches to 125 feet and
1 inches. Each consists of two main ribs supporting arched reinforced con-
crete cross floor beams which, in turn, carry the track stringers. The ribs
are -} feet wide and vary in depth from 6 feet at the spring to 1 feet, 4! inches
at the crown. The rise in each case is 19 feet and -} inches. The arrangement
of the ribs is such that a clear passage is left under the floor and through
the piers from end to end of the Bridge, affording space for another double
track location if needed. Granolithic sidewalks run on either side of the
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Anderson Bridge—Charles River

Completed . ....... ... ... .. ... .. ... 1914
Chief Engineer....... ... MR. Joun R. RaBLIN
Architects. . . WHEELWRIGHT. HAVEN and Hovt

QUANTITIES
13,000 cubic yards of dredged material
2,000 piles
9,400 cubic yards of concrete
10,000 barrels of cement
100 tons of reinforcing rods
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Cabot & Rollins Corporation on January 14, 1905. Actual construction
on the Dam began in 1907, and the work completed in 1909 at a cost of
$1,198,655.00, which included the building of the Lock. In addition to its
importance as a structure, the Dam holds a prominent place in the esteem
of engineers and contractors because of the difficult conditions under which
it was built and because of the unusual—even spectacular—method adopt-
ed for closing the river between tides, involving, as it did, the construc-
tion of a shut-off dam and the arresting of all tidal flow over an area of 830
acres in a few seconds.

East of the Lock and west of the Sluices, both of which had previously
been built within cofferdams, and between the Lock and the Sluices, the
earth fill of the main portion of the Dam was to be made, the depth rang-
ing from 10 feet at the shores to 50 feet in the deeper portions of the river,
and having a minimum width of 340 feet.

After pumping out and previous to building the Lock in the cofferdam
on the Boston side of the river, three lines of 6-inch grooved and splined
hard yellow pine sheeting were driven, and under the Sluices in the Cam-
bridge cofferdam four lines, for the purpose of cutting off any possible
flow under these structures. Each line was driven into the hard clay under-
lying the river bed and the sheeting embedded 9 inches in the concrete where
it came in contact with the bottom and sides of the Lock and Sluice struc-
" tures. A single line of 6-inch sheeting was extended to the outer line of both
the Boston and Cambridge cofferdams, this line of sheeting being located
approximately in the center of the Dam and to a certain extent serving
the purpose of a core-wall.

The next step in the construction of the shut-off was the placing of 83
bents, 8 feet center to center, along the line of the sheeting. These bents con-
sisted of piling driven through to clay, each pile strongly braced to the
others in that bent and further protected by batter piles, and carrying
guides for the gates which were to be simultaneously dropped into place
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Neponsel Bridge

along the entire length of the shut-off dam when the time came to close
the river. The gates were made of yellow pine, were 16 feet high, one inch less
in width than the space between the bents, and each was suspended from
a gallows frame built on top of the bents. Gravel and rip-rap was placed
along the entire length of the dam. The day before the gates were to be
dropped, each gate was tested by lowering it into position, was examined
by a diver and a mark made on the guides that would show that the gate
had gone to its proper bearing when finally dropped—and all was ready for
‘the crucial moment.

According to the terms of the contract, the closing of the river had to be
completed between two tides, the State being responsible for any failure of
the shut-off dam to withstand the pressure of the two high tides imme-
diately following the closing of the dam, the contractor assuming entire
responsibility thereafter. October 20,1908, was the day selected and 10 a.m.
the hour set for dropping the gates and arresting the tidal flow, but on
account of a strong northeast wind backing up the tide, the closing was de-
layed one-hour. At 11 o’clock forty men took their places on a staging built
along the top of the guides. On the signal being given by the Hon. Curtis
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Guild, Jr., Governor of the State, and relayed to the waiting men by means
of a steam whistle on shore, the ropes suspending the gates were cut with
axes and in less than two minutesall the gates weredown, the holding-down
pieces put in place and the wedges driven home. The Charles River Basin
had been converted from a tidal to a fresh water basin.

Assoon as the gates were in place, three rehandlers began to pile mate-
rial against them. Additional material was brought in scows from dredges
excavating in the basin and dumped within reach of the rehandlers. The
remainder of the work consisted of completing the fill and putting the face
walls into position.

In December of 1909 an unusually high tide occurred in Boston Harbor
and the Charles River Basin Commission in their annual report for that
year have the following to say:

“The highest tide which was on record at the time the Dam
was built, was the tide of April 16th, 1851, which, with the storm
accompanying it, destroyed the Minot’s Ledge Lighthouse. On
Christmas morning, 1909, a tide was recorded which, had it not
been kept out of the Charles River, would have flooded not only all
the basements along Beacon Street and Bay State Road, but a
large portion of the Back Bay and theSouth End. There would have
been nearly five feet of water above the surface of Church Street near
Park Square. It is estimated that in one day the Dam saved in
damage to public and private property a sum equal to a consider-
able portion of its cost.”

Another of the works of Holbrook, Cabot & Rollins Corporation which
has served both to beautify and to improve that portion of the cities of Bos-
ton and Cambridge which borders on the Charles, is the Anderson Bridge,
views of which are shown on pages 20 and 21.

This bridge, built in 1913 and 1914, was in the main a gift of Mr.
Lars Anderson, Boston and Cambridge paying only for their respective
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approaches. Mr. John R. Rablin was engineer, and Messrs. Wheelwright,
Haven and Hoyt, the architects.

In the phantom view it will be seen that the pier foundation rests on
piling, the structure itself being reinforced concrete with ornate facings of
brick. In its construction 13,000 cubic yards of material were removed by
dredging, and nearly two thousand piles, each from 35 to 50 feet in length,
were driven; 9,400 cubic yards of concrete, requiring 10,000 barrels of
cement, were used, as were also over 100 tons of reinforcing rods.

In the Neponset Bridge, built for the New York, New Haven & Hart-
ford Railroad in 1907 by Holbropok, Cabot & Rollins Corporation, under
Mr. F. S. Curtis as chief engineer for the owners, we find a striking example
of the total inadequacy of ordinary pictorial methods to convey a correct
understanding of the magnitude and importance of the work executed by
a firm specializing in ‘““Heavy Construction.”’ It is only when we turn to the
phantom view on page 25 that the comparative values of that portion
which meets the eye today and that which is buried beneath the river’s sur-
face become apparent.

To the average traveller on the trains of the South Shore division of the
N. Y., N. H. & H. R. R., the Neponset Bridge is merely another bridge.
What it rests on, or how it was built, is of comparatively little interest. To
the engineer, however, the foundations are vital, real things, without which
the bridge—or for that matter, any structure—would be an impossibility.
Sweeping away the water with an invisible brush, as the artist has done on
page 25, some of the details of ‘““‘Heavy Construction’ come into view. For
instance, looking at the drawings, when we read in the engineer’s report
that 97,000 linear feet of piling were used to give a footing for the bridge
and its approaches, and that 3,600 cubic yards of masonry went into the
piers and abutments, the figures take on a new meaning. '

Another railroad job, also built by Holbrook, Cabot and Rollins Cor-
poration for the N. Y., N. H. & H. R. R., is the six-track, rolling lift, Fort
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Cambridge Bridge—Construclion Scene

engineers, the caisson was scuttled by knocking out plugs previously put
in below the water line, and the pier sunk upon its pile foundation in its
true position.

To return to the Boston Harbor district—Army Port Terminals, to
store and handle the vast quantities of supplies required by American
overseas forces, were built during the Great War in several of the Atlantic
and Gulf cities. Many of them were temporary, but a number, and among
them the Boston Army Supply Base, shown on pages 30 and 31, were of
such design as to make them most valuable pieces of harbor equipment for
the ports in which they are located.

The Boston Army Supply Base, located on what is known as the Re-
served Channel in South Boston, and for which Fay, Spofford & Thorndike
were the engineers, consists of three principal structures, the main store-
house is an eight-story reinforced concrete building, 126 feet wide and 1,638
feet long, and containing 1,651,100 square feet of floor area. Joined to this
storehouse by bridges, crossing a paved street 86 feet wide in which run
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the pedestal groups so as to form cross bents and to carry part of the load
of the main floor of the wharf. ‘

The outer pedestal groups of piles, adjoining the 35-foot channel which
was dredged to facilitate the docking of large cargo-carriers, transports,
etc., consist of sixteen piles 2 feet and 4 inches between centers and cross-
braced at the top. The remainder of the pier deck was carried on piling
driven 3 feet and 8 inches between centers, except where the steel pillars of
the super-structure rested, the piling at those points being driven closer
together. On the face of the dock, fender piles were driven.

From the face of the dock to the inner edge of the outer wall of the shed,
the transverse concrete walls were 18 inches thick, the wall for the remain-
der of the dock’s width being 14 inches thick. An interesting detail is the
embedment of the rails for the railway tracks, running along the capsill of
the wharf, directly in the concrete which forms the floor.

One of the most beautiful pieces of work constructed by Holbrook,
Cabot & Rollins Corporation is the Cambridge Bridge, or as it is sometimes
called, the West Boston Bridge, across the Charles River and located on
the Charles River Basin about midway between the Charles River Dam
and the Harvard Bridge. It is an interesting and somewhat remarkable co-
incidence that the contracts for the Cambridge, Charles River, and Ander-
son Bridges, the only bridges across the river which, while recognizing the
importance of their utilitarian functions, are at the same time beautiful
enough to be sources of pleasure to the visitor, were all awarded to Hol-
brook, Cabot & Rollins Corporation, although the architects and chief
engineers were different on each job.

The Cambridge Bridge, pictures of which are shown on pages 32 to 36,
was built under the supervision of Mr. William Jackson as chief engineer
and cost about $3,000,000.00. The plans were produced in the office of the
City Engineer of Boston, with the late John E. Cheney directly in charge
and with the collaboration of Edmund M. Wheelwright as architect.
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The Bridge, which is by far the most ornate structure crossing the river
and compares favorably with any bridge of its type in the world, consists of
eleven spans of two-hinged arched plate girders resting on stone piers and
with the roadway supported on vertical steel columns rising from the arched
girders. The large center piers were made hollow in order to reduce the
weight on the foundation piles, which are driven to hard clay at a depth of
about 50 feet below the surface of the water.

The stone cutting is carefully graded to suit its position, being quarry
face up to the water line, rough pointed as far as the level of the roadway and
“six-cut’’ on the parapets, towers and other parts near the eye.

The deepest part of the channel, at the middle is marked by the widest
span, with the highest clearance, and with ornamental piers carrying the
coat of arms of Boston and of Cambridge. At this point, on either side of the
roadway, there are also granite towers, resting on each of the large piers at
either end of the long span and carrying lights to mark the channel.

The pier built for the Revere Sugar Refinery in Charlestown, by Hol-
brook, Cabot & Rollins Corporation, illustrates an extremely solid and du-
rable type of heavy construction. This pier, featured on page 37, is 646 feet
long and 124 feet wide and carries a warehouse, built with steel frame and
brick curtain walls, 686 feet long, 110 feet wide and 44 feet high at the front;
the roof sloping to the rear. The pier and warehouse were built to provide
storage facilities for an adequate supply of raw sugar at all times for the
new refinery, which has a melting capacity of 1,000,000 pounds per day,
and to permit large steamers, bringing sugar from Cuba and other West
Indian ports, to dock at the refinery.

The site of the pier when work was commenced was at an elevation ap-
proximately that of low water and, therefore, an organization of less ex-
perience in this class of work might have considered the use of a cofferdam,
which would have enabled the contractors to do the work in the dry. How-

ever, a cofferdam enclosing such an area would have cost approximately
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£250.000.00, and furthermore, if placed upon such a soft and unstable
foundation as the site of the pier offered, there might have been serious
trouble when the dam was unwatered.

As steamers were 1o dock on one side of the pier only, a docking berth
was dredged 1o a depth of 30 feet at low water, and the dock wall. which was
of split granite laid without mortar, 18 feet in height, 35 feet and 6 inches
wide at the base, and 4 feet wide at the top, was carried on piles which were
cut off level with the dredged bottom of the slip. The batter of the wall ne-
cessitated the construetion of a pile and timber apron in order that cargo
steaers might lie at the pier with safety; this apron, which was 11 feet
wide, being supported partly on the dock wall and partly on long piles
driven just outside the toe of the wall, forming a platform, which also pro-
vided room for handling the sugar as it came from the holds of the steamers.
This platform, which was a necessity, since the warehouse covered the en-
Lire surface of the solid pier, was extended across its outer end.

AL the end of the pier, sinee vessels would be docked only on one side,
the masonry wall was stepped up on the bottom from 30 feet at the deep
end Lo 4 feet ut the opposite end, and on the back side of the pier the wall
went down only 2 feet below Igw water, or about 1 feet below the level of
the flats.

Before actual construction was started a number of test borings were
tnken covering the site of the work, particularly along the line of the deep
wall. These borings indicated that the bottom consisted of silt, sand and
soft. elay, to a depth varying from 60 feet to 90 feet below low water, and in
order Lo give a proper foundation for the masonry walls it was necessary to
drive 6,500 piles to bed rock, the tops of the piles being cut off at 30 feet below
low water by means of a specially designed machine. To avoid the expense
and trouble of securing piles 90 feet long, which would have been required
had the ordinary type of pile driver been used, a special machine was de-
signed which permitted the use of piling of ordinary length and by which

| 12]



Digitized by GOOSIQ



Digitized by GOOSIQ



Digitized by GOOSIQ






Digitized by GOOSIQ



Squantum Deslroyer Plant—Conslruclion Scene

was complete around three sides of the pier connecting with the old retain-
ing wall and enclosing the site, the interior was filled solid to the elevation
of the floor of the warehouse, the material dredged from the docking slip
being used in part, 50,000 cubic yards being required in all, of which 30,000

cubic yards were represented by the dredged material. The total cost of the
work, which was completed in 1918, was $500,000.00 and was executed
under Mr. H. S. Adams as engineer.

One of the earliest pieces of waterfront work done by Holbrook, Cabot
& Rollins Corporation in Boston was the rebuilding of the Hoosac Tunnel
Terminals for the Boston and Maine Railroad, shown on pages 11 and 15.
This work was undertaken in 1903 to replace piers 10, 11 and 12, which had
been destroyed by fire. The wharves, which were built in 30 feet of water,
rest on piles extending 15 feet into the bottom, the contract being executed
under the supervision of Mr. A. Bissell, chief engineer for the railroad. The
docks have capacity for five large ocean steamers, drawing 27 to 35 feet of
waler, and three smaller vessels, and their freight handling facilities are sup-
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water frontage and adjacent territory in the Boston Harbor district. One
of the State’s greatest holdings is what is known as the Commonwealth’s
“Flats”” in South Boston. In this district two piers, known as Common-
wealth No. 5 and the Boston Fish Pier, and a Dry Dock, the largest in the
country, have been built. Of these three structures, two, the Boston Fish Pier
and the Dry Dock, were built by Holbrook, Cabot & Rollins Corporation.

The development of this area finds its origin in the Acts of 1895, the
State Legislature appointing a commission in that year to investigate the
needs of the Port of Boston for an improved system of docks, wharves, etc.,
the Commonwealth Pier No. 5 being built in 1897.

In September of 1909, representatives of the wholesale fish trade opened
negotiations with the Board. As a result it was decided to build what is now
known as the Boston Fish Pier, a lease of the pier being taken by the Boston
Fish Market Corporation. In September a contract for the construction
of the Pier was awarded to Holbrook, Cabot & Rollins Corporation, the
cost being $760,000.00.

The Boston Fish Pier, illustrated on page 51, is 1,200 feet long and 300
feet wide, and extends from Northern Avenue to the United States Pier and
bulkhead line. It consists of earth filling, enclosed by masonry walls, the
docks on either side of the pier being dredged to a depth of 23 feet at mean
low water. The plans for the Pier and the extension of Northern Avenue, a
piece of work essential Lo the commercial success of the Pier, provided for
the building of a heavy sea wall around the area Lo be filled, this sea wall
consisting of granite blocks resting on a bed of granite quarry chips with
a ballast backing. The wall, which was laid in a trench excavated to a depth
of about 28 feet below mean low water, was 27 feet wide at the bottom, 1
feet wide at the top, and 11 feet high. Its total length was 2,700 feet. The
contract also included the construction of a light sea wall, built of granite
quarry stone on a pile foundation 615 feet long, on the northeasterly side

of Northern Avenue.
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Boston Fish Pier

Completed ... . . o 1912
Chief Engineer. . ... Mg. Frank W. Hobcbon

QUANTITIES
2,000 tons of rock rip-rap
112,000 tons of split granite
368,000 cubic yards of fill
114,600 cubic yards of dredged material
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technical knowledge of a job which the engineer who designs it possesses,
but in addition he must be guided by that greatest of all gifts, ‘‘common
sense.’

The problems of ‘“Heavy Construction’ passed to the contractor by the
engineer, range from the building of a bridge with foundations 140 feet
below water level, often in a swift current and in the midst of navi-
gation, or the construction of a subway, etc., 50 feet below heavy build-
ings in a crowded thoroughfare, under the surface of which are conduits
for the city’s light and power systems, steam pipes, sewers, and telephone
and telegraph cables, to the building of a viaduct or the driving of a
tunnel. |

“Heavy Construction’ is work that calls for technical skill and knowl-
edge, long experience, great resources, and a personnel composed of men
possessed of ‘“‘nerve’’ to meet all the troubles which may arise.
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