TRACT V.

ANSWERS TO QUESTIONS, PROPOSED BY THE SELECT COM-
MITTEE OF PARLIAMENT, RELATIVE TO A PROPOSAL FOR
ERECTING A NEW IRON BRIDGE, OF A SINGLE ARCH
ONLY, OVER THE RIVER THAMES, AT LONDON, INSTEAD

OF THE OLD LONDON BRIDGE.

AMONG the various means of improving the port of Lon-
don, which have lately been devised, was one by removing the
old inconvenient London bridge, and erecting another in its
stead, which might be more ('L);rlInodlum, and better accord-
ng vutl: the improved state of the port. Several projects
were given in to the Committee of Parliament, appointed to
consider those improvements, among which was one pro-
posed by Messrs. Telford and Douglass, to be of a single
arch, made of cast iron, which Lh(‘( ommittee so far noticed,

as to order Canr(ullms to be made o and, for

more safety, to issue a set of questions, concerning this ex-
traordinary project, to be sent to several ingenious profes-
ine their answers toall or any

o

sional and literary men, reques
of them, within a limited time.
The present tract contains my answers, which were «

hich T was honoured

je-

livered in, to those questions, and for wl
with the thanks of the Committee ; which answers are here

given as a proper appendix, among other artic
on bridgesin the first Tract,
The situation proposed for this new bridge, i

to the essay

about 200

yards above the old bridge, which brings

a line with the Royal Exch:

the main street of the Borough of Southwark.
narrowest part of the river, being here but 900 feet over,

still more in this

It was also proposed to narrow the r

: . =
nge, and with the wide part of
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If part, by building strong abutments of masonry, running 150
feet into the river on each side, acainst which to abut the

In'n;m:&u.d arch of cast iron, which consequently was to be of

\ 600 fect span, extending across the river at one stretch,  The
i height of the arch at the crown or key piece, was to be 65
{ feet above high-water, to allow ships of considerable burden,
N with their top masts only struck, to sail through beneath it,
4 up to Blackfriars bridge; to load or unload by the side of
[ ! new wharfs, to be built into the river, on both sides of it,
| ‘I all the way up to Blackfriars. The width of the bridge, to
it be 45 feet in the middle, and from thence widening all the
W way, in a curved form, till it should become enlarged to 90
.\J feet at the extremities.

The letter of the Committee is here given first, with the
set of questions, followed by the answers as delivered in con-

‘ | sequence of that requisition,
a

THE ORDIR OF THE COMMITTEEs

« Lune 23 die Martii 1801,

- improvement of the Port

L {}]'L}L‘I'L'il) [Estimates of
an lron Bridee,

=ttt )

the Span,

| MmNt rxdi) } L
together with the , be sent to Dr. Hutton,

; : T ; : :
| requesting that he will, on or before the 25th of April next,

P I G . —
E T ot

=

T

o

=

@

transmit to Mr. Samuel Gunnell, the Clerk to this Committee,

his opinion upon all of these queries, or such of them as he
]Tli-'-l"-. E_:\' (

\ ({3 {"l Jac '-.';..1.}_ + (hayrme
Sharles Abbot, Chairman.
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¢ Estimate.

¢ Getting out : securing the foundation of o
G_ttml_} out and securing the foundation o iL 20,000

the two abutments - < - i -

432,000 cubic feet of granite or other hard stone 86,400
20,029 cubic yards of brickwork, at 20s. - - 20,029
19,200 cubic feet of timber in tyes, at 3s. 6d. 3,560

6,500 tons of cast iron, including scaffolding 9 130.000
and putting up, at 201, - ol e
Making roadways and footpaths - - - . 2,500

¢ Ruestions respecting the Construction of the annexed Plate
. “D - . .
and Drawings of a Cast ITron Bridge of a Single Areh, 600

Seet in the Span, and 65 feet Rise.

“1. What parts of the bridge should be considered as
wedges, which act on each other by gravity and pressure,
and what parts as weight, acting by gravity only, similar to

24

the walls and other loading, usually erected upon the arches
of stone bridges.—Or, does the whole act as one frame of
iron, which can only be destroyed by crushing its parts ?

¢ 2. Whether the strength of the arch is affected, and in
what manner, by the proposed increase of its width towards
the two extremities, or abutments ; when considered verti-
cally and horizontally. And if so, what form should the
bridge gradually acquire ?

¢ 3. In what proportions should the width be distributed
from the centre to the abutments, to make the arch uniformly
strong ?

“ 4. What pressure will each part of the bridge receive,
supposing it divided into any given number of equal sections,
the weight of the middle section being given. And on what
parts, and with what force will the whole act upon the abus-
ments ?

YOL, 1. -8




S

Ar SINGLE ARCH TRACT 3.

o2 ) o

~ 3. Wi i F A 1

wlizat 3 anv of
1 T 111 (3 ] ot b
before mentioned sectipns, !

v the bridee exccuted in the best manner,

ey . . 1 1
vee will 1t require, when ;.p'lr.n-li to any

SE 7oy span of the arch to remain the same,
| ;
nd to s en feet lower, what ad ] would

e.—Or, making t strength the same,

v be made in the materials.—Or, if instead ot

s, thebridge should

ch, as i1 d draw

what would be the

in the form of an elliptical ar

ii'l'.l'l.') .Iial]

i eliect, as to strengktil, auration, conyves

or any part of it, in cast iron. I

yuld be

i ; |
or to the cohesion of the

ur in the in-

lel to be made, and wh

P e 1l
on the MOoael,

1s may ships be best directed in the
L from driving to the side, and

would be the-consequence of

wnd Jateral pressure of the bride

can ahutments be made in  the 1.~1‘:>'|)-.\.<¢':1 situation for
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lateral pressure of the bridge b
scaffolding he erected over the river,

, without obstructing the vessels
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or of cast lron
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white me

only. And if of the latter, whether of the |

or of the soft grey metal, or of gun meta

members of

16 SEeV

¢ 14. Of what dimensions ought t

the iron work to be, to give the bridge sufficient strength?
ently ¢

rrect,

¢ 15, Can frames of cast iron be made sufh

isions as shown 1n

to compose an arch of the form and dime

the drawings No. 1 and 2, so as to take an equal be

one frame; the several parts being connected by

d joined by an iron cement, or other substanc

N.B. The plate is conside

braces,

¢ 16. Instead of casting the ribs in frames, of considerable

cach member of the ribs

would it be more adviseable to cast

in separate pieces of considerable lengths, connecting them

-and vertically,

fn-_[l'-.f}lg-]‘ by i.ii;lL;‘[,‘J]‘;.‘]J bl'(l('l'.‘\'; both hoxt
as in No. 3¢

¢ 7. Can an iron ecement be mac

le, which shall become
hard and durable. Or can liquid iron be poured into the

joints?

“ 18. Would lead be better to use in the whole or any
part of the joints?

¢ 19. Can any improvement be made in the ]).';m, 50 asio
render it gnore substantial and durable, and less expensive.
And, if so, what are those improvements?

€“20. Upon considering the whole circumstances of the

: L :
lntions of the ( in

case, and agreeable to the r

stated at the conclusion of their third report; Is it your

ch of 600 feet in tl

ne span, as expressed

1€l

opinion, that an ar

ford and Douglass,

in the drawings prc d by Messrs.

or the same plan, with any improvements you may be so good

as to point out, is practi viseable, and capable of
]H"i.ll.f_‘; ili."llll' el I]Hl'._."l_'ll-_' l".ll;ll‘l'.'i_'

¢ 21, Does the estimate communica

tad herewith, accord-

ing to your judgment, greatly exceed or fall short of the

IJJ‘HI:'):Ll.'r!L‘ expence of executing the plan proposed, al:u'il ;
o i i -

ing the general grounds of your opinion ?

¢ The Resolutions referred in No. 20, are as follow,
K 2
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¢ Ist. Thatitis the opinion of this Committee, that it is
essential to the improvement and accommodation of the port
of London, that London Bridge should be rebuilt, upon such
a comstruction, as to permit a free passage at all times of the
tide, for ships of such a tonnage, at least, as the depth of the
river would admit of, at present, between London Bridge and
Blackfriars Bridge.

“ ad. That it is the opinion of this Committee, that an
Iron Bridge, having its centre arch not lessthan 65 feet high
in the clear, above high-water mark, will answer the intended
purpose, and at the least expence.

¢ gd. That it is the opinion of this Committee, that the
most convenient situation for the new bridge, will be imme-
diately above St. Saviour’s Church, and upon a line from
thence to the Royal Exchange.

¢¢ Charles Abbot,
¢ To Dr. Hutton, TV ool

The Answers to the foregoing Queries, were as follow ;
where each question is repeated immediately before its an-
swer, to preserve the connection more close and imme-
diate.

Answers to the Luestions concerming the proposed New Jron
Bridge, of one arch, 600 feet in the span, and 65 feet high.

QuesT. 1. What parts of the bridge should be considered
as wedees, which act on each other b\ gravity and pressure,
and what parts as weight, acting by gravity only, similar to
the walls and other loading usually erected upon the arches
of stone bridges. Or, does the whole act as one frame of
iron, which can only be destroyed by crushing its parts ?

Answer. It is my opinion, that all the small frames or
parts ought to be so connected together, at least vertically,
as that the whole may act as one frame of iron, which can
only be destroyed by crushing its parts.—For, by this means,
the pressure and strain will be taken off from ev Ery par ticular
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arch or course of voussoirs, and from every single voussoit
or frame, and distributed uniformly throughout the whole
mass. Hence it will happen, that any particular pari which
may ]‘_\' chance be damaged, or be weaker than the rest, will
be relieved, and prevented from a fracture, or, if broken,
prevented from dropping out and drawing other parts after
it, which may be next to it, either above or on the sides of
it. By this means also, the effect of any p;u‘ti:ll or local
pressure, or stroke, or shock, whether vertical or horizontal,
will be distributed over or among a great number of the ad-
jacent parts, and so the effect be broken and diverted from
the immediate place of action. By this means also will be
obviated, any dangerous eflects arising from the continual
expansion or contraction of the metal, by the varying tem-
perature of the atmosphere, in consequence of which: the
bridge will, all together, in one mass, ina small and insensible
degree, keep perpetually and silently rising or sinking, as the
archlengthensbythe expansion, or shortens by the contraction
of the metal.—This unity of mass will be accomplished, by
connecting the several courses of arch pieces together verti-
cally, or the lower courses to the next above them, and also
by placing the pieces together in such a way as to break
joint, after the manner of common or wall masonry, and that
perhaps in the longitudinal and transverse joints, as well as
the vertical ones.

Quesr. 2. Whether the strength of the arch is affected,
and in what manner, by the proposed increase of its width
towards the two extremities, or abutments: when considered
vertically, and horizontally ; and if so, what form should the
bridge gradually acquire?

Answer., There can be no doubt but the bridge will be
cg‘i'val]_y strengthened h}' an increase of its width towards the
two extremities, or abutments, especially if the courses or
parts be connected together in the manner above mentioned,
in the answer to the first question. For thus, the extent of
the base of the arch at the impost being enlarged, the strength
or resistance of the abutment will be increased in a much

higher degree than the weight and thrust of the arch, and
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eonsequently will resist and support it more firmly. The
arch itself will thus alsa .--.t:.iuirc a oreat increase of \11':;“5;111
and stability, both from the quantity and disposition of the
materials, as well vertically as horizontally, by which, in the
latter direction in particular, the areh will be better enabled
to preserve its true vertical position, and to resist the force
or shock of any thing striking against it in the horizontal di-
rection. And, for the better security in these particulars,

cO

sidering the immense stretch of the arch, it will perhaps

. . At . . s 11 7 -
be adviseable to enlarce the width in the middle to 50 feet

I
i

instead of 45, and at the extremities to 100 feet, instead o

90, as proposed in the design.—As to the form of this width

or enlargement, the side of the arch might be bounded either

by a circular arc

..
ot by any curve that will look most gz

ful : perbaps a very excentric ellipse will answer as w
any other curve, or better.

QuzsT. 3. In what proportions should the weight be dis-
tributed from the centre to the abutments, to make the arch

uniforn

Y strong r

Answer.  To make the arch uniformly strong throughout,

an arch of f.'(i'l]llllll}l‘nu:.l')]'l_._ or so as to be

cht to be made

in: every part of its extent.—When the ma-
" the archrave uniform and solid, then, to find the
t over every part of the eurve, so as to put the arch in
rio, 1s the same thing as to find the vertical thickness of
the arch in every part, or the height of the extrados; or back

of the arch, over every point of the intrados or soffit of the

under curve of the arch : the rule for determining and pro-
P 4 is described at large in my Treatise on
Bri rop. 4%, and the examples there given
> case of the present proposed design
for a , a strict mathematical precision is not to be ex-

pected or ait:

by mere calculation; on account of the

open frame work of iron, in parts of various shapes and sizes

We must therefore be content with a near approach to that

point of perfect which can be accomplished in a degree

p. 10, tract 1, of this volume.
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[ b3 1 C L. v 1 + YL 1 ol
sufficient to answer all the purposes ol sately and conveni nce,

Now this can be convenic

present design of a bridoe, with t

tvndae prres in the - above m
trados curve 1n the DoOokK above m

example to the said {th prop., being tl

that exm

A ;
rsofhit. |

above every point in the sofht cm

ly in proportion as the cube of the se
pioj

ees in the arch, from the centre or middle, to the se

veral points in going towai

1 F iy tw ) T . g
the abutments.  "T'his propei

oi thic

tion, though it require an 1nfin

extremities of a whole '-'.'llli{.'i?'i'{l', where the arcl

in-w!it‘lli;:!' to the horizon yet for a simall part of the cirels

y inerease of weight or thicl

near the vertex, the neces

iR e 3 e 1 e g * g
NEess, l[)‘.\ll]'\i 1|it‘ exXtremieies, 1571 a q ree \r]_\. consisten

with the convenient use and structure of such a bridoe ;

will be evident by a glance of the e and curve to that

whole extent of the soffit a

present (I!=_""I1_‘_'\|= for an iron bridee, 1s but about 458°% 547 o1

example. For, as the

1, 1N the

040 r = | ke P
242 27" on each side, from t

1e middle point to the abutme

that is, little more than the fourth part of the arch in
exampile; ]!;:-r.-'.‘url-5 by cucting out the fourt!

arch, 1t will give us a tolerable idea of the

the whole st ructure, and inerease in the thickne

materials are solid, or at least the Increase 1

every point in the soffit;

that is, the fioure e: _'1 Lorl '_-_- [ Deg orheigit
a curve for the seale of | Y ‘ L0000 | 15 | 810 |
suchinerease.  Or,if we l{ l‘.‘:r'_:”[_’ L)

w7 2 | 10018 | 15
::mn]m.fv tlm- nu 3 10- e
lues of the we £ [ Ay 10+ 17|
thickness, by the rulein | 5 | 107115 ‘ )

that l"‘.‘{lil'|i|ll"l'.I]1|'.{'[.ul'ﬂ.‘ 6 | 10:166 |:19. |

| | |
P 7 i SO (S PR M U i o o Jti
portion of the cube of | , | 1 = |
ta] | ] 4
, | o -
the secants, they will be g .| 10379
- ) - | 4 2

as in the annexed tablet; | 10 | 10470

which is computed for | 11 | 10572
[ 12, | 10%

every (It'_\_{l't'lz 1 the iL'-.'l‘}l,
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from the middle, supposing the middle thickness or weight
to be 10. And the true representation of the figure, as con-
structed from these numbers, or the extrados curve deter-
mining the true scale of weight or thickness, over every such
puirll in the soffit curve, is as is here exhibited below. Where
the thickness or height in the middle being supposed 10, the
vertical thickness or height of the outer curve, above the
mner, at the extremities, is 13:272, or nearly 13%, and the

other intermediate thicknesses, at every degree from the ver-
tex, are as denoted by the numbers in the latter column of the
table, If the thickness at top be supposed 7, or 8, or 12, or \
any other number, instead of 10, all the other numbers must
be changed in the same proportion. Now the upper curve
in this figure is constructed from these computed tabular
numbers, and exhibits an exact seale of the increase of weight
or thi Ll\ll{,:w so as to make the whole an arch of ethhmtlun,
or of uniform strength throughout, when the materials are of

3

> and weight.  And in this case the upper curve

3 ] 1
uniform shay

does not sensibly differ from a circular arc in any part of it,
But, as the convenient passage over the bridge requires that
the height or thickness at the extremities, or imposts, should

more than in pt(mm[mn to these numbers

be a great de

ilibrinm of weight, it therefore follows, that /
the pieces above the arch, in the filling 1 
up of the flanks, ought to be lighter and lighter, or cast of
a form more and more iuht and’ open, as in the engraved
desi so as to bring the loading in those parts as near to
the equilibrium weight, as the strength and stability of the
iron fran ] mit
QuEsT. 4. . pressure will each part of the bridge re-
=.'~H'\', supposing it divided into any given number of equal
sections, the we of the middle section being given ; and
N e et o = e, p— Ths
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on what part, and with what force, will the whole act upon
the abutments ?

Answer, By the equal sections, mentioned in this question,
may be understood, either vertical sections of equal weight,
or those perpendicular to the curve of equal weight, or of
equal length ; and whichever of these is intended, their thrust
or pressure in direction of the curve may be easily computed,
it wanted for the purpose of making experiments on the
strength of the frames, to know whether they will bear those
pressures, or what degree of pressure they will bear, without
being crushed in pieces. But as it is evident that the frames
next the abutments will suffer the greatest pressure of any,
I shall bere give a computation of the actual pressure tln:r‘(:,
which may be sufhicient, since if the frames at the abutments
are capable of sustaining that greatest pressure, we maysafely
conclude, that all the others, from thence to the vertex, will
be more than capable of sustaining the lesser loads or pres-
sures to which they are subject; and this computation will
answer' the latter and most essential part of the question, viz.
‘“ on what part, and with what force, will the whole act on
the abutments.” Now, from the nature of an arch, it appears
that the whole pressure on the abutments, will be chiefly on
the lower part of the impost, where the lower frame rests on
it, and where we shall therefore, in our computation, suppose
it to act. And in the calculation, the whole weight of the
half arch Ao must be supposed united in its centre of gravity
N, Then, if a vertical line M~ be drawn through the centre
of gravity N, by computation it is found that pm is nearly
equal to 160 feet, and consequently Mz equal to 140 feet:
also, 1f no be perpendicular to the impost, or in the direction
of the arch at o ; we shall have this proportion, viz, as MmN
, 1s to the weight of the half arch (3250 tons), so is NoO
), to the pressure on the impost in the direction of the

arch at o, and so is Mg (140), to the horizontal thrust or

pressure in the direction ME ; this gives 8283 tons for the
pressure on the impost at o in direction of the arch, and
7583 tons for the horizontal thrust in direction Mz ; being
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s at each end of the bridge. We may therefore

o

pressure on the last or abutment frame,

and what will be

any of the before menticnet

Answer. It is perhaps not possible to pronounce exactly

what additional weight th sustain, without break-

ing, as it depends on so many circun some of which

are not known. 1 dimensions and

bric, we are

» weioht which

strength of the arch

A1} R | ~Anel
Sunorized to concin

can pass over any part of the | vy loaded wag-

1
gilil.‘-’, Waose E‘.l'L“-.‘-'.:'."' can be o

o canse any da

ls, and especially when

Pl HE: 1
:__'_'(_’l' to sucn :*ll"]!l:'; 11l Illil:-:'.‘.' m

- - | | ¥ e e R
it is considered that, by connee

by proper bond and otherwise, as mentioned in the answer

r all the frames together,

to the first question, t tonal pressure will soon

be distributed througt ‘ies of the iron framing.

Quest. 6. Supposing the xecuted in the best

manner, what horizontal fi
1

uire, when applied

-

5 1t out of the

to any particu part, to overturn it, or

ical plane ?

Answer.  This question will be much better answered by

means of experiments, made on a proper model, than by

oretical calculations ¢ priors.  But when the bridge is

l'in the best manner, w es properly bonded

and connected together iy that any violent

- 1 . .
horizontal shock, such as a s agcainst 1t, would

y driving
break any particular frame, rather than overturn such a mags
of bonded materials, or even move it sensibly out of the ver-
I\::Hi?iml.

QuEsT. 7. Supposing the span of the arch to remain the

same, and to spring ten feet lower, what additional strenoth

would it z to the bridge.—Or, making the strength the

same, what saving may be made in the materials.—Or, if

instead of a circular arch, as in the plate and dr
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bridge should be made in the form of an elliptical arch, what

wonld be the difference in eff:ct, as to strength, duration,

convenience and expence?

Answer,  Should the arch spri ten fect lower than in

. 1 1
the design, the bridge would be more stable, because the

1164
ru ol

th nresdnreron e al ints would be directed lower
Lt pressure on the abutments would be directed 10Wwel

nd more into the solid earth: and in general, the

springing of the arch e more firm the abutments

and stable the bridge, if the height of the crown above the
springing of the bridge be the same.—But the oreatest ad-
re would be, by making the bridge in the form of an

liptical areh, instead of the circular one, m a

| the articles

of strength, duration, convenience, and expence. For, as
the elliptical flanks require less filling up than the ecirenlar,
this will produce a great saving in the iron frame work : and
this same reduction of materials in the flanks, toward the

abutments, is the very cause of greater strer

the wei

th

ht there nearer to the case of equilibration ; since

very extraordinary mass employed in the flanks of the
circular arch destroys the equilibrium of the whole, by an
sverload in that part.  The elliptical arch will be also much
more convenient, as it will allow of a greater height of navi-
gation way between the water and the soffit of the arch. The
r.-'l,llliiillt'ikl arch is also a much more gr;z(.‘i:l'ul and beautiful
form than the eircular arch.

Quest. 8. Is it necessary or adviseable, to have a model

made of the proposed bridge, or

any part of it, in cast iron.
[fs0, what are the objects to which the experiments should be
directed ; to the equilibration only, or to the cohesion of the
several parts, or to both united, as they will occur in the in-
tended bridge ?
A e 2§ Y - = . o1
Answer, 1t appears to be very adviseable, to have a model

made of the whole of the propesed bridge, in cast iron, as

well for the greater safety and satisfaction, as for the benefits
and improvements to be derived from the experiments to be

de-

made with it, and from the experience and knowledg:




140 A SINGLE ARCH TRACT &,

rived from the casting and making it.—The objects to which
the experiments should be directed, might be, the equilibrium
of the whole, the cohesion and fitting of the several parts, the
effects of a vertical load on every part separately, and the
effects of a horizontal blow or shock against every part in
the side of the arch. Also what weight would be requisite to
break or to erush the model frames.

QuE
what relative proportions will experiments, made upon the

. 9. Of what size oucht the model to be made, and
o ]

model, bear to the bridge, when exccuted ?

Answer. The greater the size of the model, the more sa-
tisfactory the experiments and conclusions will be. Forthis
purpose, it seems adviseable, that the model be not less than
the 20th part or dimensions of the bridge, that is, of 80 feet
in length. Now, as the solid contents of similar bodies are
in the same proportion as the cubes of their linear dimen-
sions, such a model would require only the 8 thousandth part
of the weight or metal in the bridge, because the cube of 20

is 8000. So that, as it is estimated the bridge will require
6500 tons of metal, it follows, that about 8 quarters of a ton
weight of metal will suffice for the model of 30 feet in length.
As to the relative proportions of experiments made with the
model: those relating to the equilibrium, will be in the same
direct proportion with the masses of the model and bridee,
as well as those relating to loads or shocks. But the strength
of any particular bar or frame will be only as the square of
the scantling, while the stress upon it will be barely in the
same proportion as the length.
QuEesT. 10. By what means may ships be best directed in
the middle stream, or prevented from driving to-the side, and
striking the arch; and what would be the consequence of such
a stroke?

Answer. Some kind of fences might be placed in theriver,
to direct the navigation to the proper opening in the middle.
The effect of the stroke or shock of a vessel, striking the side

of the bridge, if very heavy, might endanger the breaking
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of the particular frame or bar so struck. But, the whole
being well bonded and connected together, none of the others
would probably be displaced.

QuesT. 11. The weight and lateral pressure of the bridge
being given, can abutments be made in the proposed situa-
tion for London bridge, to resist that pressure ?

Answer. No doubt of it; and especially if the courses
of masonry have the joints directed towards the centre of the
arch.

QuEesT. 12. The weight and lateral pressure of the bridge
being given, can a centre or scaffolding be erected over the
river, sufficient to carry the arch, without obstructing the
vessels which at present navieate that part ?

Apswer. I doubt not that the requisite centring or scaffold-
ing can be erected, without obstructing the present naviga
tion,

Quest. 13. Whether it would be most adviseable to make
the bridge of cast iron and wrought iron combined, or of cast
iron only; and if of the latter, whether of the hard white
metal, or of the soft grey metal, or of gun metal?

Answer. It appears most adviseable to make the bridge
of cast iron only, and that of the soft grey metal, the bars
and frames of which will be less liable to fracture by a blow
or shock, than the hard metal.

The mixture of wrought iron with the cast metal, would
be very improper, as the sorts are of unequal expansion and
contraction by heat and cold, and as the several arch frames
should not be tied or bolted together, but suffered to have a
little play lengthways, in their butting grooves, so as that no
one part be more confined than another.

QuEesT. 14, Of what dimensions ought the several mem-
bers of the iron work to be, to give the bridge suflicient
strength ?

Answer. This question will be best answered by experi-
ments made on the metal.

QueEst. 15, Can frames of cast iron be made sufficiently
correct, to compose an arch of the form and dimensions as
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1 9. so as to take an l'-.’}ll'd‘i

shown in the drawings No. 1 ¢

bearing as one frame, the several parts being connected by

bEaaet ; |
diagonal braces, and joined by an iron cement, or other sub-

stance !
N. B. The plate is considered as No. 1.
nswer. There can be no doubt that cast iron frames may
be made sufliciently correct to compose an arch of any form

whatever, and give them an equal bearing ; because the
wooden moulds, from which the metal is cast, can be made
or cut to any shape desired.

QuEsT. 16. Instead of casting the ribs in frames, of con-
siderable length and breadth, as shown in the drawing No. 1

and 2, would it be more advise: able to cast each member of

ing them together by diagonal braces, , b th horizontally and

the ribs in separate pieces of considerable lengths, connec
;]

vertically , as in No.

Answer. It is, in my opinion, better to cast:the ribs 1n

frames, of considerable length and breadth.
QuesT. 17. Can an iron cement be made, which will

-an liquid iron be poured into

become hard and durable, or
the joints?

QuEest. 18. Would Jead be better to use in the whole, or
any part of the joints ?

Answers to Duestions 17 and 18.  The joints might either
be filled with an iron cement; or liquid iron might be pourad

nto the joints, having a furnace near at hand for that pur-

pose; or, melted lead may be run in, which will be best of
all ; because, being a soft metal, it will yield to, and accom-
modate itself to the il;n‘-ln-'l}!':ux' of pressure or of shape,
yetween frame and

forming a sound and soft bond or bearing 1

frame
hard and unequ ual bearing ; in some respect p:-.mmn'n the

and preventing their fracturing ea ch other by a too

same office as the cartilages between the joints of the bones
in the animal frame.

QuesT. 19. Can any improvement be made in the plan,
<0 as to render it more substantial and durable, and less ex-

p-_-u\"u-'{:, And if so, what are those iu‘.;rn':\'umr';|!.-?
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dnswer.  Although the iJlu“ appears to possess a very ex-
I

traordinary de of excellence, I am of opinion, that it is

N I ] i
G 0 SoINe rurcher 11

not imcap S0 as to I'~'1’.l|i'l'

it more subst

and dux Il as less expensive.

T'he circumstanc

which, it appears to me, would be im-

provements, are as follow ;

Ist. To make the

iy 7
> of the bridee

ptical, instead of circular ; which will be an improvement

auty, and in saving ex-
pence.

¢

y Fonpt

. T'o make the width of the 2et in the middle
b

and 100 feet at the extremities: which will add greatly to its

stability and security.

3d. To make the thickness of the arch at the crown;, or the
ldle or key frai

}It'l_!_'_'lli[ of the midc

: there, to be not less than
10 or 12 feet, instead of 6 or 7 as proposed ; because, in so
extended and massy a fabric, that seems to be the least thick-
ness that can atlord a rational oround for s

urity and sta-
lrlili\

4th. I would tie or connect every course of frames to those
next above them, so as that the whole bridge may rise o1
settle tt]:__'l‘!]lt'l' 4s one mass, -‘.}“_: expansion or contraction. Yet
I would not tie or bolt the frames together lengthways, but
would simply make the edge, or the tenons, of the side of
each frame, fit into the groove or the mortice holes of the

next, going

imto cach other two or three inches: by which
mes

15 the arch frames will always sit or fit close together,
in every degree of temperature, without st raining or tearing

the ties.

asunder

hly. I would place the frames of the

whole fabrie so to-

i ? W o iyeady :
e_-l';'1‘||e']'><'i.“ll.l make a l!ll)[‘('l Imn-.!, m the manner of i:l'n']tl

masonry, !

y making them all to break Joint both longitu-

dina

and transversly: by w

ich means, ever

pressure on any part, would be broken

and divided, or

1 STy PR sy Ry ¥ oonrel anr ¥ TN T ] -
shared, amonga great many, andany openings be prevented,

which might arise from the manner of plac

1th stri

v ] '
ng the frames

ght joints continued quite thr
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Quest. 20. Upon considering the whole circumstances
of the case, and agrecable to the resolutions of the Select
Committee, as stated at the conclusion of their Third Re-
port, Is it your opinion that an Arch of 600 feet in the span,
as expressed in the drawings produced by Messrs. Telford
and Douglass, or the same plan, with any improvements you
way be so good as to point out, is practicable and adviseable,
and capable of being rendered a durable edifice ?

Answer.  On considering the whole circumstances of the
case, It is my opinion, that an Arch of 600 fect in the span,
as expressed in the drawings produced by Messrs. Telford
and Douglass, especially when combined with the improve-
ments above mentioned, is practicable and adviseable, and
capable of being rendered a durable edifice.

Charles Hutton.

Woolwich, April 21, 1801.

TRACT VL

H1STORY OF IRON BRIDGES.

A GengrAv History of all Arches and Bridges, both an-
sient and modern, and constituted of either wood, or stone,
or iron, would be a very curious and important work. It
should contain a particular account of every circumstance re-
lating to them : such as their history, date, place, artificer,
form, dimensions, nature, properties, &c. Sucha work,ina
chronological order, would make a considerable volume, and
much too large to form a part of the present work. I con-
fine my views, therefore, in the present Tract, to a short
account of the novel invention of Iron Bridges, in several
instances that have recently been executed or proposed ;
some few of which have been lately noticed in the new
edition of Dr. Rees’s Encyclopedia.



	Seite 127
	Seite 128
	Seite 129
	Seite 130
	Seite 131
	Seite 132
	Seite 133
	Seite 134
	Seite 135
	Seite 136
	Seite 137
	Seite 138
	Seite 139
	Seite 140
	Seite 141
	Seite 142
	Seite 143
	Seite 144

