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COMMENTS ON CONSTRUCTION OF LOCK AND
DAM AT TROY, NEW YORK*
By Maj. Gen. W. M. Black
Chief of Engineers
T is rare that any extensive work of engineering con-
I struction does not afford opportunity for the exercise
of originality either in adap ! >
to the local conditions or in actually improving on com-
mon practice. The Troy lock and dam was no exception
to this rule and departures from ordinary practice were
made in all stages of its-construction. Some WeTe neces-
sitated to meet conditions while others were deemed 1m-
provements. s
Upon tearing out the old crib dam l?tlllt in 1823, E:Sts
were made of the spruce timbers therein which ;afiloe?:l
submerged nearly a century. Under test they deve pdq
a tensile strength of from 7,000 pounds to 12,000 pottxlr: ;1
per square inch. This compares very favorably wit :
normal tensile strength of 10,000 pounds per square Inc

as noted in Trautwine.

Modified ‘‘Maine’’ Cofferdam
consisted of a row of flat-

ting conventional methods

One style of cofferdam used W
tened cyliﬁdrical chambers, or vs'hellﬂs .of steel _pllmgf, the
icylinders being p.laced side by side \.mth the pxle; pe:r;z
locking into those adjacent. The cylinders were (-)rw :
water from 12 to 24 feet deep and the largest one wa

about 40 feet across and 40 fe(ejt ig Feightt.he 'ﬁ’:e); Wtirxes
: SO | dredged from ).
filled piili sabd did gEe 0 bility and water tight-

material being used to provide St& :

ness. A]thouggh high ig first cost, ‘the same piles we}x;z
used for other cofferdams thereby greatly redu?;gfra;)le
cost, especially as the piles were sold for %hwn;nd .
sum on completion of the HORIINEE 2H S t extent
gravel filling of one cofferdam was used to a grea ey;d ;
for the next cofferdam, much of the surplus bemng us _'ltn
making concrete. This style ©f gl ot A qI;llfe
similar fo. the cofferdam of the Blatl fock 1o0ic oF 1;1-
falo, N.Y. In its use care must be taken ;f’ é)laceozke-
filling materials pI'O-gfeSSively in' adjacent C)é o ‘: Ef its
ets. If one cylinder be filled too much 1n & :zz;ln ewm e
adjacent cylinder distortion of the partition ¥ ie.s odified
sult.. Later it was found that the type o k'md . sed
and its cost reduced, by using cylinders o thf)- n:] i ith
in the Maine cofferdam at s Cﬁ'm meIns‘t’taad
straight lines of interlocking 'steel sheet pling.

s at Ha-
of the cylinders being place ether as 2

d closely tog ith
vana, they were spaced a considerable distance apart wi
a single line of interlocking  stee

1 sheet piling between
them. This piling was reinforced by -b..O‘Th ik ex::;OaFS aar:f
interior sand and gravel fill. The cylinders ac o
chors for the lines of piling at corners and alongrtheﬁils b)"
The piling prevented any cutting out of the eaf e
overflow as well as increasing the i dvi eac};
Sluice ways closed by sliding gates were pllacee 10
cofferdam to admit of flooding the coffer

when desirable
water is al-
without interior wash, as happens when the
f the dam.

lowed to flood over the top © . ;

F?)rt )construction of t}?c lock, two smalrln "‘i;:f::ro‘zi
special pattern were devised. They w‘er(;eac‘h P
so as to pass each other put had a long 'dem]’)]e i
cover the wide foundations and the conSf al

o o I t
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of walls. This reach was obtained by using an over-
hanging arm built up of channel irons. The width of the
derrick frame is 10 feet and its length 24 feet; the mast
is 24 feet high, the boom is 40 feet and the outward over-
hanging arm has a reach of 16 feet. Owing to the nar-
row base of the derrick, ampler counter weights of sand
and gravel had to be used, and in lifting weights on a low
boom a portable guy was strung from the top of the mast.

Emergency Dam

The emergency dam to shut out the river in case of
accidents happening or repairs becoming necessary was
of rather uniusual size, the depth from the top of the walls
to the sill being 26 feet. This dam is of the Boulé gate
type consisting of three large steel trestles which, when
not in use, are turned down on hinges, the tops extending
into recesses in walls. The trestles are spaced over I1I
feet apart, and a series of steel gates, each about 5 feet
high and with small wheels on the back, are placed in
front of them and roll down or up as the dam is closed
or opened, being handled by means of chains.

‘To prevent wall scarring by the boats, vertical strips
or fenders of cast iron with rounded fronts projecting two
inches from the concrete, were used with success. These
strips were placed in short lengths and bolted to the
walls, the bolt heads being countersunk.  The top edges
of the lock faces of the walls were also provided with
quarter rotnd cast iron strips or nosings to prevent moor-
ing lines from cutting into the concrete.

Between the vertical fenders there are occasional line
hooks to be used by boats for mooring when locking
through. These have proved very useful at the Troy
lock, as the boatmen can attend to their own lines with-
out the help of lock tenders. These hooks are SO designed
that they hold the bight of a rope against a downward
or horizontal pull but instantly release it when the pull is
upward. The hooks are in recess to engage rope easily.

Another convenience in the locks are ladders placed in
recesses at intervals along the wall. The tops of the lad-
ders are placed so that a man can pass easily and safely

" from the top of wall to the ladder, and the reverse, yet the

top of wall presents a smooth, unbroken surface for the
movement of the lock attendants and for handling lines.
All the accessory iron work of the lock is so designed
and set that the broken parts can be renewed without dis-
turbing the concrete.

Wall Construction

Mention might be made of the fact that the tops of the
walls were brought to grade and surfaced with wooden

floats giving a safe footing. The use of steel floats for

surfacing concrete was forbidden since such floats bring
an access of cement to the surface which, after a short
time, develop a net of unsightly hair cracks.

The upper guide wall is used to protect boats from the
effect of cross currents. As a cofferdam would have been
very expcnsive for the 18-foot depth of water and the
small amount of masonry involved, the wall was made in
a series of isolated piers 10 feet wide with spaces of 10
fect hetween and with a continuous top above the water
line. For laying the piers bottomless reinforced concrete
cribs built in the dry were lowered in place after the river
bed had been dredged and levelled with bags of concrete.
Vertical reinforcing rods were placed through the interiorg
of these cribs which were then filled with concrete deliv~
ered through a tremie. This construction insured a hard
and compact surface for the guide wall. The imperfec-
tions of the'interior concretfe fill placed in tht water are
thus made of no moment.




