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PREFACE.

It is generally acknowledged , that the construct¬
ing of a commodious bridge over a wide impetuous
river is one of the noblest efforts of human genius.
In no country that has made any advances in civi¬
lization has the art of bridge -building been wholly
neglected ; on the contrary , it has every where
been esteemed for its great utility , and has en¬
gaged the attentive care of enlightened men.
In former ages, those persons who were engaged
in constructing these important works w'ere ho¬
noured with distinguished favour ; and the noble
bridges which adorn this great metropolis are sub¬
stantial proofs that the art has not in the present
age lost much of its ancient reputation.
During the last hundred years the most asto¬
nishing advances have been made in the art of
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bridge -building ; but , like other arts , it appears
fated never to arrive at absolute perfection , and
there is still an ample field for improvement : it may
therefore be reasonably presumed , that every effort
made for its advancement will meet with a favour¬
able reception.
The defects of this art may be attributed partly
to the inattention of many bridge -builders to sci¬
entific principles ; and partly to the unsatisfactory
methods pointed out by mathematicians : the lat¬
ter relying upon abstract speculations only , and
being but little acquainted with the operative parts
of the art , it is no wonder that their theorems,
though in themselves very beautiful , should be for
the most part of but little utility to the practical
engineer.
The writer of these pages begs to acquaint the
reader , that , having been employed , from his
youth , in different departments of building and
practical engineering ; and having had opportuni¬
ties of acquiring an intimate knowledge of the
practical parts of bridge -building in particular,
which he has endeavoured to improve by much
study and reflection , he presumes that he is en¬
abled to offer to persons engaged in similar pur¬
suits , some observations on the construction of
bridges not undeserving their consideration ; by
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which he hopes to remove many of those difficul¬
ties which have hitherto so much impeded the ad¬
vancement of this noble art , and which prevent
that uniformity in theory and practice , which is so
essential in this important branch of civil engi¬
neering.
The present time appears to be peculiarly suited
for publishing his ideas on this interesting subject,
when the attention of the scientific world is so
strongly excited by the building of a New Lon¬
don Bridge

.

Indeed , it may be proper to ac¬

quaint the reader , that the invitation given by the
Corporation of the City of London to engineers,
to furnish designs for that work, has principally
induced the writer to compose and publish the
following pages at this time ; and he presumes that
the plan which he now offers for the proposed
structure , though somewhat late , may yet be
serviceable to persons engaged in that or in similar
works.
The building a bridge over so noble a river as
the Thames , which is to be designated after the
first city of the British empire , is no common or
trivial event : and it is earnestly hoped that the
structure may prove in every respect worthy the
dignity of its name.

viii
To the New London Bridge foreigners will re¬
sort , as to an unerring standard , by which to judge
of the state of intellectual improvement in the En¬
glish people in this enlightened age.
The author of the following pages, strongly im¬
pressed with this important consideration , contem¬
plates the erection of a bridge , which , uniting sim¬
plicity with dignity of design and boldness of exe¬
cution , shall not be surpassed b \7any work of the
kind hitherto attempted : how far the plan here
offered is calculated to accomplish this great ob¬
ject , must be left to the judgement of the reader.
The principal feature of the proposed design is,
that the bridge be built of stone , and that it
consist of three flat elliptical arches only , each
arch of two hundred and thirty feet span.
The proposal to build a bridge of stone arches,
of a span so far exceeding any existing , will no
doubt procure for the author from some persons
the appellation of “ visionary projector !” But
he trusts that the candid and scientific inquirer
will not indulge in prejudices hastily drawn , but
will calmly weigh the reasonings contained in the
subsequent pages ; wherein , he flatters himself, he
has submitted what will prove equally to the ma¬
thematician and to the practical engineer a satis-
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factory demonstration of the practicability ? the
safety , and the propriety of the design.
In the construction of great public works, it is
to be presumed that a superior dignity and bold¬
ness will at all times, under a parity of advantages,
be an adequate reason for preferring one design to
another : it may therefore be inferred , that a bridge
of three magnificent arches would certainly be
preferred to one of five smaller arches , taking for
granted it can be satisfactorily shown, thfit the
former will possess equal stability , and that its
execution will not be attended by greater risk or
expense.
But , independent of such considerations , the
writer conceives there is a local propriety in a
bridge of three arches , which is, the proximity of
the Southwark bridge , consisting of three arches
only : for it is not to be disputed , that whenever
the obstruction of the present London Bridge is
removed , the current of water will be prodigiously
augmented both on the flood and ebb tides : in
the narrowest part of the river, therefore , with two
bridges so near each other , and with an increased
velocity of the water , it requires serious conside¬
ration , whether it will be a prudent or desirable
arrangement to have the water - ways of one bridge

directly opposed to the piers of the other , which
will unavoidably be the case if the new London
Bridge be built of five arches.
But waving all further considerations of this
question ; it will be desirable to state a few other
particulars relating to the proposed design.
It may , however, be proper to premise that the
subject of bridge -building , in its various details,
has engaged the thoughts and pens of some of the
most intelligent men of this and other countries;
of whom no one has acquired more deserved cele¬
brity than our much respected countryman , the
late Doctor Hutton.
The Doctor many years since published a theo¬
rem for constructing what is technically called the
arch of equilibrium . This theorem has, for its sim¬
plicity , perspicuity , and conciseness , been univer¬
sally admired ; and all attempts to improve upon
it have hitherto failed :—and when it is also known,
that the Corporation of the City of London , and
other distinguished bodies, deemed it prudent to
consult the Doctor upon various points relative to
the construction of bridges , the reader will easily
conceive how very important his opinions, on this
difficult subject , have always been esteemed by
enlightened men.
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Yet , greatly as the writer venerates the Doctor
for his mathematical attainments , he is not de¬
terred from asserting , that this celebrated theo¬
rem , as elucidated by Doctor Hutton , is not of
any real practical utility to the engineer or bridgebuilder ; not that he would be understood to con¬
trovert the truth of the theorem ; on the contrary,
no one can feel more firmly satisfied of its mathe¬
matical accuracy , though in its practical applica¬
tion it fails of being in any way serviceable.
However , the Author takes this opportunity of
stating that his design for the new London Bridge,
elucidated in the following pages, is nevertheless
founded upon this very theorem , although upon
principles quite different from those adopted by
the learned inventor.
From this the reader will naturally infer, that
the arch proposed for the new London Bridge is
that which is appropriately termed the “ Arch of
for, indeed , no other arch should
Equilibrium
ever be employed in constructing any work of magr
nitude : all those formed on the common plan are
known to be wrong in principle , and practically
defective in strength ; and it is to be hoped , that
they will ere long be entirely discarded , and none
employed but such as are constructed on true
scientific principles.
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A century hence , it may perhaps appear strange
that in this enlightened age the arch of equili¬
brium should have required an advocate to re¬
commend it to the favour of the bridge -builder ;
the fact , however, will afford an easy explanation
of the reason why our cotemporaries are so timid
that they rarely attempt to construct an arch of
stone beyond one hundred and thirty feet span:
but when the true principles of the arch become
generally known and attended to, there is no
question that arches of two and three hundred feet
span will then be undertaken with as much con¬
fidence, as is at present shown in executing an arch
of half that span.
The following work is divided into nine chap¬
ters. In the first chapter the writer has entered
into a brief examination of those curves which ap¬
pear to be most suitable for the arches of a bridge.
The second chapter relates to the strength of
arches generally ; and it contains the examination
of the arch of equilibrium proposed by the late
Dr . Hutton . The third chapter contains the investi¬
gation of a theorem for an arch of equilibrium on
a new principle . The fourth chapter contains
another theorem for an arch of equilibrium ; with
its application to the forming an arch of 230 feet
span . The subject of the fifth chapter is a popu-
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lar illustration of the arch . The sixth chapter
treats of the stability of an arch . The seventh
chapter treats of the depth of the voussoirs. The
eighth chapter of the abutment and bearing piers :
and the ninth and last chapter contains observa¬
tions upon the decorative parts of a bridge , the
expense , and some concluding remarks.
The reader is informed , that in several of the
following theorems the writer has been under the
necessity of employing the method of infinite se¬
ries ; he would gladly have avoided doing so, but
there was no choice, as the cases did not admit of
any other kind of solution : and the summation of
these series has been performed by the actual ad¬
dition of their leading terms ; to this mode neces¬
sity compelled him to resort , as the more accurate
modes of summation would not succeed , because,
from the complex nature of the equations , it was
impossible to discover the law of continuation of
the co-efficients. The elegant rules given in
Stirling ’s Methodus Differentialis are wholly inap¬
plicable to the purpose ; care , however, has been
taken to collect , in every case, the value of a suffi¬
cient number of the leading terms , so that the
results should be given accurately to three places
of decimals , which it is presumed is quite sufficient
for all practical purposes.
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Many of the computations are extremely tedious
and operose ; consequently some few errors may
exist , notwithstanding all the care that has been
taken : if any such should be discovered by the
reader , his kind indulgence is therefore earnestly
entreated.

Walcot Place,
Lambeth.

