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CHAPTER

IX.

Of the embellishments suitable to Bridges : of the ex¬
pense of their construction : zvilh a fexv concluding
remarks.

A dignified

simplicity appears

to

be

generally

consi¬

dered the most suitable characteristic of pontile architec¬
ture : a superfluity of ornament should therefore be care¬
fully avoided , as producing only a puerile effect . A taste
latterly prevailed in this country of ornamenting the
piers with columns ; but they do not exactly accord with
the dignity of a fine bridge , as they harmonize so imper¬
fectly with the heavy masses of the structure.

The subject however does not require any lengthened
examination in this work : it will therefore be convenient
to confine our remarks to those particulars in which it
is proposed that the style of the new bridge should vary
from what is usually adopted.

The cutwaters of the piers are, in an architectural
point of view, rather inconvenient adjuncts to a bridge ;
they are however indispensable , and all that can be done
with them is to render their appearance as agreeable as
possible ; it is evident they require a finish of some sort
to prevent the appearance of an abrupt termination :
columns are frequently employed for this purpose, but
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they are not strictly applicable . It is therefore proposed
that each of the cutwaters of the new London Bridge
shall be surmounted by a colossal recumbent figure of
a river deity.
The simple style which ought to predominate in
bridges , like that of the Grecian Doric , is admirably
suited to combine with the sculptured forms of the ani¬
mated world : therefore , when any thing is required for
relief, no other kind of ornament can be so judiciously
employed.
For this reason , in the design proposed it is also re¬
commended that the elevated pedestals over the abut¬
ment piers shall likewise be surmounted by a group of
figures commemorative of some important events con¬
nected with the history of the city of London : such will
unquestionably form the most appropriate embellish¬
ments which can be added to a metropolitan bridge.
In the investigation for an arch of equilibrium given
in a former chapter , it was assumed that the boundary
line or roadway over the bridge should be straight and
horizontal ; it will, however, be advisable to give this
line a slight degree of curvature , about six inches in
the whole length , in order to prevent that appearance of
sinking about the middle, which always exists in a very
extended straight line : besides, it is known that a per¬
fectly straight line cannot be a level line.
The abutment piers of most of our bridges are adorned
with plying-places for watermen , with winding flights of
steps ; these appendages arc injudicious and unsightly,
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and evidently have no natural connexion with the bridge
itself ; it is much better therefore that they should not be
associated together . Landing - and plying-places are
more conveniently located at the ends of the lateral
streets.
With respect to the cornice and balustrades , the joint¬
ing of the masonry on the face of the work, the pave¬
ment , with other particulars of minor importance , I do
not think it necessary to enter into any detail.
The site of the proposed structure is to be exactly
where the old bridge stands : by this means the value of
property in Fish Street Hill and the neighbouring streets
will be very little affected, and this measure is far pre¬
ferable to the plan recommended of removing the site of
the bridge higher up the river, to which there are many
weighty objections . It is quite clear that a new line of
approach , to accommodate the intended structure , must
be formed either on one side or the other of the river;
and this would be much more economically accomplished
on the Southwark side than in the city, where property
is so much more valuable.
The present tortuous entry into the city of London,
by which most persons arriving from the continent have
to pass, is quite discreditable to our taste , and to our
character for liberality ; and it is to be hoped that among
the many spirited projects for the advantage of this great
city, the remedying of this conspicuous defect will not be
the last to command attention . A noble thoroughfare
in a straight line from the foot of the new bridge, which
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shall intersect the great Kent road somewhere about the
Bricklayers ’Arms , will be an improvement of the greatest
consequence as well to the convenience as to the beauty
of the metropolis.
As the roadway over the new bridge will be consider¬
ably higher than that of the present structure , particu¬
larly towards the ends , it will consequently require much
longer approaches : therefore , in order to preserve the
communication between Upper and Lower Thames
Streets , and between Tooley Street and the Borough
High Street , it is proposed to form capacious archways,
for those streets , similar to what has been done in the
Surry approaches of the Southwark and Waterloo
Bridges . By this means very great accommodation
will be afforded to the extensive traffic through those
streets , which it is well known is at present so much
impeded at the crossing as frequently to threaten the
most alarming accidents.
The communication between Tooley Street and the
Borough with Thames Street , will be by lateral roads or
cuts made to join the foot of the new approaches . In
this particular , the proposed arrangement will be attend¬
ed with some inconvenience on account of the increased
distance : but in every other particular it will be highly
beneficial, even as regards the direct communication be¬
tween different places : and if a careful investigation be
made , it will be found that the advantages of this plan
will far outweigh the disadvantages , independent of the
great convenience in removing the impediments which
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are at present caused by the crossing of the great tho¬
roughfares at each end of the bridge.
Of the Expense of a Bridge.
The cost of building a bridge over the river Thames
is an object of such serious importance , that we cannot
feel surprised , if, in devising plans for such a structure,
economy should be deemed a paramount consideration :
I have no intention of entering into any regular estimate
of the cost of a bridge ; but it will nevertheless be requi¬
site to show that the plan here proposed would not de¬
mand a very considerable increase of expenditure beyond
what would be necessary to build a bridge of five arches,
of equal strength , according to the common method of
construction.
It has been affirmed by some writers, that the erecting
of a bridge consisting of a few large arches requires a
much smaller quantity of materials , and is consequently
less expensive than constructing a bridge of similar di¬
mensions, but consisting of an increased number of
smaller arches . However self-evident it may be that
the bridge of few arches possesses the superiority as re¬
gards convenience , beauty , and other advantages , still it
cannot be truly affirmed to be the less expensive ; on the
contrary , I believe from the nature of things that the re¬
verse of this is generally nearer the truth.
For instance , suppose it be required to build two
bridges of the same dimensions , and of equal solidity ;
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the one having six arches , the other only three : now as
the arches of one bridge are double the span of those of
the other, it is plain, from what has been shown in the
foregoing part of this work, that the voussoirs of the
former should be double the depth compared with those
of tire latter ; consequently the quantity of materials that
would be required for one of the large arches , instead of
being only double, will in fact be four times what is ne¬
cessary for one of the smaller arches ; whence it appears
that the quantity of materials required for the voussoirs
of different arches varies nearly as the square of the
span.
In a similar manner it can also be shown, that the
quantity of materials necessary for the abutments of dif¬
ferent bridges will also vary in a much greater ratio than
the simple span of the arches.
With respect to the bearing piers, it is probable that,
for a bridge of three arches, they would not require any
increase of materials : but as the two piers in one would
have to sustain about twice the load of the whole five
piers in the other , it is clear that there would at all
events be no room for retrenchment . The masonry in
the spandrels , the parapet walls, the pavement , &c.
would be much the same in both bridges : therefore it is
manifest that no part of the bridge of large arches
would admit of any diminution in the quantity of ma¬
terials ; while, in the voussoirs and abutments , it has
been shown that the quantity would necessarily be nearly
double.
f
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It is true that there would be a saving of three coffer
dams, an article which it is well known forms a very
serious item of charge in the estimate of a bridge : but
on the other hand , the three large, and consequently flat,
arches would require such an additional proportion of
centring, as would nearly counterbalance the saving in
the dams.
From the foregoing I presume it is satisfactorily shown,

that the doctrine of large arches being generally more
economical for a bridge than small arches , is not quite
correct : and I thought it right to point out this fact, in
order to correct as far as possible any delusion which
may exist on this important subject.
Circumstances , however, may occur which would ren¬
der the construction of a bridge of large arches equally
if not more economical than the erecting one with small
arches ; and I think it can be clearly proved that such is
the case with respect to the new London Bridge ; for the
following plain reasons . It appears that the increased
expense attending the building of a bridge of large arches
is principally confined to the voussoirs, the abutments,
and the centring , while the saving is principally con¬
fined to the coffer dams . And first of the voussoirs:
Now as the arches of the proposed new bridge are in¬
tended to be formed on the true principles of equili¬
brium as illustrated in the preceding part of this work,
it is presumed what has been there stated on that sub¬
ject will be acknowledged to be a satisfactory demon¬
stration, that arches of large size can be built equally as
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substantial as much smaller arches constructed on the
common plan, with the same depth of voussoir. If the
bridge be constructed of five arches on the old plan, they
will be about 140 feet span each ; and it is presumed
that the depth of voussoirs for these arches would not be
made less than six feet, to be proportionate with other
works of the same kind in the metropolis . But the
depth of voussoirs for the three large arches of the projjosed bridge is only six feet six inches ; consequently the
three arches will require very little more materials than
the five arches.
The next article which is likely to increase the exj)cnse of large arches is the centring ; because, as such
arches are generally very flat, and consequently have
great lateral pressure , it becomes necessary to have two,
and sometimes three, centres standing at once while
turning the arches , which is not the case with smaller
arches : for instance , in the proposed new bridge it would
be prudent to have the three centres all up at the same
time : therefore large flat arches not only require much
larger, stronger and more expensive centres, but also
more in number than are required for small arches.
. But in the event of the structure beinn built on the
O
present site, it is proposed that the arches of the old
bridge shall be employed as centring for the arches of
the new bridge ; which , considering the smallness of the
_ present arches , and supported as they are by the wide
starlings reaching nearly from shore to shore , as also the
increased altitude of the new arches, is a measure that
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may be accomplished with the greatest facility ami with
an immense saving of expense . So that the article of
centring will by this means be reduced to an object com¬
paratively of small importance ; as the expense would
unquestionably be far less than would be requisite for a
bridge of five arches without this convenience.
Indeed the very great advantages the old arches are
capable of affording as centring for the new bridge, are
so important , that I consider it one of the chief induce¬
ments to the adopting of the plan here proposed of three
flat arches ; as thereby one of the principal objections
to such arches is entirely removed.
We now come to the abutments , which are certainly
a part of the work that will be rendered considerably
more expensive by adopting the proposed plan of three
arches, as compared to a bridge of five : but if we duly
estimate the saving that will result from the dispensing
with two coffer dams, with their attendant expenses of
pumping, steam engines, &c., we shall find that it will
fully compensate the extra cost of the abutments . And
upon tire whole we are clearly warranted in asserting,
that a bridge of three arches will not be attended with
any considerable increase in the total expense beyond
what will be necessary for a bridge of five arches.
There remain but few other observations to Ire made
on the subject of this work, as I Hatter myself the candid

reader will acknowledge that the pledge given in the pre¬
face has been fully redeemed ; and that what lias been
advanced in the course of the preceding pages, has
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proved both to the mathematician and to the practical
engineer, a satisfactory demonstration of the practicabi¬
lity, safety, and propriety , of rebuilding the London
Bridge with three flat elliptical arches each of 230 feet
span.
But before I take leave of the reader , it may be proper
to remind him, that the main purport and design of this
work has been in a manner confined to nearly one ex¬
clusive object ; namely , the elucidation of a plan for the
intended new bridge : and although the plan in question
is founded upon principles which to the best of my belief
are entirely new and original ; still their application to
the general construction of bridges has been but very
partially entered into , for this part of the subject might
have been ex tended considerably , by comprising theorems
for the different curves and segments of curves which are
usually employed in the formation of the intrados of
arches : to which might also have been added many
useful calculations and tables of reference.
One very important subject has been entirely left out,
namely , the application of the new principle to the con¬
struction of a bridge with arches of different spans and
altitudes ; which, had it been introduced , would show
that not only each separately would be an arch of equi¬
librium , but that the whole bridge together would form
a system of arches in equilibrio.
But as it never was intended that this should form a
complete treatise on the art of bridge-building , it would
have been impertinent to introduce matter which is ra-
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ther foreign to the immediate object in view. However,
should this small tract be favourably received, it may
induce me at some future period to resume the subject,
when such further additions can be made as will render
the work more generally useful to the practical engineer.

THE END.
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