The Erie Ganal —

America’s First
Goncrete Classroom

by Luke M. Snell and Billie G. Snell

s the 19th Century dawned,

Lhe United Seates was still ba-

sically confined o the AtTun-

Ue coast. Although the new
nation greatly enlorged its boundaries
by the Lovisiana Purchase of 1803, the
Appalachian Mouniains and the lack of
an interior interconnected  walerwily
made it difficult o penetrale the vast
forested lands 1o the west of the 13
uriginal colonics.

Albany, New York, was still a fron-
ter town, The overland movement of
gonds was cost prohibitive. An cight-
horse wagon ok 15 w045 davs ac 5100
per ton ({19 tonne) for the journey Irom
Buffalo o Albany.' As a result of these
clrcumstances, New York State offi-
crals saw an opportunity for the future
development of the area and also o
provide a major western route for the
Umted States. This, coupled with sal
diposits ol Svracuse and the need o
tramspori that salt o the cast coast,
stimulated interest in o canal sysiem
across upper New York,

Not everyone was interested in a ca-
nal system in New York, Wihen Presi
dent Jefferson was asked 1w fund
construction ol the canal. he had just
signed a bill w start work on the Na-
tional Road west from Baltimore. Jef-
lerson’s reply o the request: I is &
splendid praject and muy be executed o
cenmry hence. _here is a canal of a few
miles projected by General Washing-
ton (the Potomac Canal) which his Tun-
guished for many years because of a
small sum of S200,000,.cannot be ab-
tamned. _think of making a canal 350
miles long through o wilderness! ILis o
litfle short of madness 1o think ahout
s

As dresult of Jellerson’s action, New
York state legislators were no longer

enthused with the construcrion of the
cunul since (he state would now have w
totally finonce it, AL the close of the
war with England (War of 1812), a pe-
ttion explaining the benefits of a canal
system circulated throughout the state,
especially through those counties in
which the conal would pass. The legis-
latiom received appeals from more than
L0000 people 1o build the canal, Due
1o public pressure. the Stare of New
York Anally suthorized $20.000 lor 4
detuiled survey, and construclion ol the
canal sysizm began July 4. 1817,
Although the people of New York
were willing, several challenges be-
came evident. The proposed canal was
over twice as long s any previoosly
constructed und, a this time, the United
Stales had few engineers.’ Severul de-
hiates on whether o hire [oreign éngi-
n2ers or “do it ourselves”  were
conducted in the New York Assembly,
Muny saw this as an opportunity o
prove that Amencuns could handle
their own destiny. The final decision
wits 1o design and build the canal sys-
tem with United States personnel; thus,
the Erie Canal would be the Tuboritory
for America’s “lirst school of engineer-
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HISTORY OF CONCRETE

ACI Committee 120, History of Con-
crele, walcomes additional contribu-
tions related to concrate history from
ACI members.

Such conlributions should be brief,
of three double-zpaced pages of fext
with one of two illustrations, if possi-
ble. For information about sueh con-
ributions, please contact Stolla
Marusin at Wiss, Janney, Elsiner As-
sociates. (FOB)272-7400,

In 1816. a voung self-trained cngi-
neer, Canvass While, was hired as an
assistant Lo the surveyor. Although his
formal truining consisted of some basic
mathematics, sclence, and surveying,
Whike's ability caught the eves of the
chiel engineer. Benjamin Wright, and
the povernor, DeWitt Clinton. Since
knowledgs of canal construction was
so lmited, Clinton  requested  that
While go to England and study the ox-
isting canals, locks. and buy improved
surveving equipment, White journeyed
to Logland. walked the canal svstem
and sketched in great detail its con-
struction. ™ Armed with [hese details
and with the very latest surveving
cquipment, White siepped into a major
technical challenge.

The canal was designed w go from
Buffalo {another small settlement) to
the Hudson River at Albany. To build
Lhis 363 mile (384 km) walerway, 83
locks were required. The ideal way 1w
build the locks was 1o use stone and ce-
ment. Mortar mace from this cement
would become harder, relutively im-
permeable. and would be ideal for use
on the Eric Canal system. Basically, the
limesione rock vsed (0 make the ce-
ment must contain the rizhl amounts of
namiral ingredienls o that the natural
bydraulic cement is a product rather
Lhun the Time, This cemenl was avuil
ahle only in Eorope and had o be im-
ported  at o ozreal  cosi Lime  was
manufaciured in the United States but
was nol us durable as the patural hy-
drnilic cements, Barlier, constderation
had besn given 1o building the Tocks out
of wood due (o the shundance of luin-
ber but this idea was dropped due 1o the
short service life of such materal

The concept finally agreed upon was
to build the locks out of stone and Time
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Canal enginear White

mortiar with the owmer edies of (he
mortar joints made with the importad
natural hydranlic cements. ‘This com-
promise used as mueh of the Tocal re-
sources as possible and would srill
provide a faiely durable lock system.

While traveling in England, White
had witnessed the manufaciure of the
matural hydraolic cements, In 1818, he
experimented with saveral local lime-
stone sources that were near the Erle
Canal. He lound one deposit near Chit-
lenanego, southcast ol Syracuse. that
sonld form o natural hydraulic cement
when correctly processed, (This pro-
cess involved hesting the limestone
und reducing the end product o a pow-
der.) This cemenl was used in canal
construction ds eally as 18518 and m all
face work of locks and arches. Some of
Lhis work stll remains in place.

The plant at Chittenango produced
any thousands of bushels of cement
anmually ontil ae least 184002 Althongh
White patented his cement, he never
trusted his patent. e wrote that the
production ol cement must be 'u good
and cheap article.. As no reliance cim
be placed on & patent, our only protec-
tion will be in honesty and punctuali-
Ly.™™ To insure that his cemenl was

Excerpts from “Directions for Using White's Patent Hydraulic Cement”:®

“T'o every bushel ol the powdered cement add one bushel of sand, mix them wgether and pass them througeh
a sieve, then add a suificient quantity of water to make it (hy well mixing and working) ahout the consistency

of a soft putty. It is then fit to use bur should not be kept more than
six or eight hours and should be thoroughly worked just before it
is used.”

“The valuable properties of this cement depend in a greal mewsure
om the muode ol prepaning it [or use. The mixing should therelore
he conducted with care in order to form a perfect union of the pow-
dered cement, sand and water. ‘This can be best accomplished by
the use of the New England corn hoe on a board floor or by beating
with a hand stamper: not much labour is required if properly ap-
plied. Mechanies can judge when the mixture is perfect by the ap-
pearance of the morar, which, when properly prepared. very
much resembles putty.”

“The sand should be neither coarse nor fine hut of a middling qual-
ity or about the size of the common pop(ply seed. If the sand is 100
couarse Lhe morlar will be short or brittle...IF the sand is oo Gne the
cement will shrink and craclk after it has been used.”

“This cement can be used in any situation and [or any purpose
which any other mortar or hydraulic cement can be applied. It does
not become perfectly hard within one or two months.™

Liniversity Labrory, Ihace, .Y

7. Langhein, W. B., *Hydrology and Environ-
mentul Aspects of Ene Canal (1817-1899),"
Geaolvgrcul Survey Winer Swpply Puper 2038,
LLS, Government Frintmy Offive. Washington,
L C. 1970

correctly used an instructional  bro-
chure was prepared.’

As Lhe Tiest conerete engineer of the
United Stales, While was able lo incor-
porate his pawral hydraulic cemend
inlo several other American canal sys-
terns. The solution W the challenges
presented by the Erie Canal enabled the
country 1o t‘.‘ij_."ilﬂd at less gxpense, o
develop young and bright enginesrs,
and 1o manulaclore America's own nal-
ural hvdranlic cement. Whita's patent-
ed cement was now available for the
voung coutidry 1o further American en-
terprise and to continue the develop-
ment of the new nation.
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