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RAILWAY ENGINEERING IN ENGLAND.
By C. E. ALLEN, A.l Mech.E.
{Cantinued from last week.)
D e e e e Oy e S e
The Great Western Rnilway was open- Perhaps the finest example of a brick-  span of 1006t the Ayving Lridge near Wes Boyal Allert Bridie.

ed to Maidenhead, a distance of 23
miles, in June, 1838; to Twyford, i
July, 1839; the whole length to Bristot
being completed by June 30th, 1811. An
important work is the Wharncliffe via-
duct, which carries the line over the
valley of the River Brent, near Hanwell.
It consiats of eight semi-elliptieal arclex.
each of 70ft span, with a rise of 17ft
€in. The average height irom the
ground level is Gaft. Tt is & fine exampm
uf brickwork, and is built throughout o
light As possible, compatible with tiw
most economical and effective distribn
tivn of material, A point to which Mr
Bruuvel paid the most profound attec-
tion. Thia principle in brickwork forms
somewhat of a contrast to the methold

work structure is the bridre corrying the
railway over the Thames at Maiden-
head, a view of which is given
The bridge erosses the river, which is at
this point about 290ft wide, in two
spuns of 128ft, witk a rise of 24t 3in.
Fiood openings consisting of semi-cireular
avehes, one of 21ft span and three of
2%ft spun. precede and follow the m=in
spans.  The radius of carvafure of the
main arches, which are among the flae-
teat ever built, is 1G3ft, the line of pres-
sure in eacih case being diverted in a
downward divection by the thrust of the
adjacent flut areles, which carry a muss
of concrete.

During the construction, when the
centering was alackened, the brickwork

ten-super-Mare, with a  oear span of
110ft, carrying a road acress the line at
60t above the rail level; brilges of the
same character wsed to keep apart tiw
gidea of a cutting; and skew ashlar ma-
sonry bridges with meehanically correct
apiral tapering courses.

Cust-ivon as a materials for the ¢
struction of bridges wus frst u=e:l in rail-
way work by the Stephenzonz.  Hrunel.
hu;\'ever, disk net make mueh use of at
for this purpoes=e, hiz objection to it re-
posing on the faet that repuirs necessi-
tated to sueh struciures as a result of
frosty weather or other eauses were
generally excessive.  He introduced it,

however, in cazes where nealway was
very limited in the form of tromghing
let into the crown of brick arches. His

abjections were also probably founded

in lengih gl 10 Teet
bl vrosses the viver in Lwo sjuns
hoaond o 17 side spins of

FH-inhs. The plers are of
masenyy. that in the centre. on which
are  east-iton eolhnns sapporting the

muin girders, beang 45 feet in diameter.
Each main span is nrehed in form, its
f members consisting of a wronght-
1 oval tibe. B feet # inches lroad
and 12 feet 3 inches in height, and two
suspension chains falling from the ex-

tremifie= of the tehe to o distunee cor-
respuniding to the rise of the heal tube.
The maximum di<tanee hetween the tube

aml chains is 56 Ject. Upright standamds,
conbeeted by dingronal braeing, nre inter-
pesed between tulwe awd chains  at 11
points in ench tress, the ginlers enrrying
the roml being auspended from ench of

MAIDENHEAD BRIDGE, CALRYING THE GHEAT WESTERN RAILWAY OVER

THE RIVER THAMES: ONE OF THE
pursued in the earlier warks of the Ste-
phensons, whose fundamental policy was
solidity. For example, in the case of
retaining walls, Mr Robert Btephenson
adopted the curved form, relying upon
its shape and massiveness to resist thr
forward pressure of the earth. On the
other hand, Mr Brunel's plan was, in
such structures as were subjected to
earth pressure from hebind, to make
them ae lizht as possible, and, in the
case of retaining walls, to adopt the
straight form, dintroducing, however,
at the back, “sailing ecourses,”™ which
were in reality projecting shelves. The
pressure of the earth on 4{hese coursea
increased the weight at the back of the
wall; in other words, increased the re-
sistance to forward pressure.

BRUNEL'S MARTERFPIECE_THE
GUREAT WESTE

KOTAL ALDERT
KN RAILWAY OVER TIHE RIVER

FINEST EXAMPLES OF BRICKWORK
of one of the arches followed the cen-
tering for a distance of 5in at abeut 15ft,
one each side of the crown, and ome of
the spandril walls cracked, circumstan-
ces which at the time awakened the ap-
prehensions of some with regard to the
safely of the bridge. This. however,
was remedied, and when the time cam=,
years later, for the bridge to be widen-
ed, Sir John Fowler decided to carry the
extra raila on brickwork, and by so
doing preserved the elegance of the
atrucfure.

Maoy other of Mr Brunel's brick and
masonry bridges on this railway are of
an interesting character, but space will
not permit more than a mention being
made of the three-arched gothic masonry
bridge mear Briatol, with a centre arch
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on the faet that at that time sound cast-
ings of any large dimensions were nnt
always possible to obtain. Wrought-iron,
in apite of its cost, was a awaterial
Brunel employed iu the larger of his
bridgges, as examples of which may be
cited that earrying the Windsor branch
of the Great Western Railway over the
Thames, the Chepsiow Bridge over the
River Wye, and, finally, his last and eul-
minating work, the Royal Albert Hridge
over the River Tamar at Saltash. Lhe
stracture at Wind=or is a fine bridee on
the Dbow and string girder principle, 1t
s o ospan of 202 feer amd a truss of 23
feet in height. Tt crosses the river in un
oblique direciion. amnl n sy<tem of diagm-
nal bracing connects the whole of the top
of the trusses to streugthen the arched
Tiba.

The grentest engineering

ACHIEVEMENTS

achievement

TIHE CORTLY

ROWTU-WESTERN LAILWA

RIETFTANNLL TUHILAR ltltllii E.

BRIDGE AT NEWCASTLE, ONE (OF THE GREATEST EN-

OF ROBERT STEVT'HLENSON

these at intermedinte points. The total
weight of jrenwork in each span is 1060
tons, and the cost  of the completed
structure wus  £225.000,

Arlvantare may be tuken here of con-
trasting with the above brilge the mns-
terpicce of Robert Stephenson. viz., that
¢ the railway over the River Tyne
at Neweastle, the last link which was to
connect, by the Enat Coast ronte, the
English and =roteh enapitals,

The bridge. which is a trne example ot
n howstring arch withput eross-brneing,
has six spans. ench of 125 feet, which, as
in the eawe of the Saltash bLridge, com-
dine il the arch and the suspension
principles,  The eaxt-iron arct ribs,
four to ench -.p:m are nrranged in pairs,
the imer p 4 juches apart, a
spitee of G feet 2 inches, utilised 1o form
n footpeth, sepurating each outer pair.
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