Drewry’s description of Union Suspension Bridge, Be rwick-upon-Tweed [1832]

The best contemporary sources of data on this project are the bridge itself, authentic
archival and museum exhibits e.g. ICE Scotland Museum at HWU. Also see, Charles
Stewart Drewry’s [1805-1881; Associate Member of the ICE] Memoir on Suspension
Bridges [London, 1832] who contributed significantly to early suspension bridge design
and construction in the first English textbook on suspension bridges, in which much of
the detailed information on Union Bridge was gleaned from leading civil engineer Robert
Stevenson who was present at its opening on 26™ July 1820 [see below].

Drewry assisted Samuel Brown in preparing plans for the Clifton Suspension Bridge and
his Memoir included may case studies like Thomas Telford’s Menai Suspension
Bridge.and Capt. Samuel Brown’s epoch-making world span increase at Union Bridge
and the novel chain pier at Brighton leaping more than al000 ft to sea in only four
spans.
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7 VER
pN OF THE UNION SUﬁPEHBI{}N BRIDGE ©O

1
s o THE TWEED.

(Plate I11. Figures 1.to 6.)

59. The Union Bridge across the Tweed, five milf,-s
a'ﬁ-uvel Berwick, designed and executed h},r. Cap_tam
S. Brown, R. N., was the first large bar chain bridge

leted in this country. !
mnllf was begun in August, 1819, and opened 1

July, 1820, just after the commencement of the Menal
Bridge.

TE& following description of it is taken from Mr.
Stevenson’s Account, published 1n the Edinburgh
Philosophical Journal, No. X., and from the account
given by Monsieur Navier, who examined it in 1821.
The chord line, or distance between the points of
suspension, is 449 feet ; and the deflection about 30
- feet.

The main chains are 12 in number, arranged in
pairs, and placed in 3 ranges, one under the other,
on each side of the bridge, about 1 foot 7 inches
apart. Each link of the chains is a round rod, 2
inches diameter, and 15 feet long, of the best Welsh
won, formed into an eye at each end by welding.
The !Dng links are connected together by short open
»‘iﬂuphng links 63 long centre and centre, made of iron
DE :1?;1:51?::% ;Eited. to the eyes of the long links by

y 2 inches, which pass through both
(see figs. 4. and 5., which are a pl e v :
) plan and side view of

one of the couplin 1

gs.) The bolt pins have a h

E?‘L and are keyed at the other? st
of the main chains

Pellding Tods, ape a

The coupling joint
; JO1Its
which support the vertical sus-

rranged so that the vertical sus-
D3
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38 DESCRIPTION OF THE

pending rods are fastened alternately to each row
of chains ; viz. the first to the lowest chain ; the
second to the chain next above ; and the third to the
upper chain. Hence the weight of the bridge is
borne equally by all the chains, or is distributed
equally over their whole length.

The main suspension pier on the Scotch side is a
pillar of Aisler masonry. It is slightly pyramidal,
and is 60 feet high, about 36 feet broad, and 173
feet thick at its medium dimensions, according to
Mr. Stevenson. The arched opening through it is
12 feet wide, and 177 feet high.

On the English side the suspension pier is built in
an excavation of a rock of precipitous sandstone.
Its height is about 20 feet ; and it is of the same
shape as the upper part of the opposite pier.

The chains pass through openings in the main pier
on the Scotch side, one above the other, about 2 feet
apart, and rest therein upon rollers laid in the ma-
sonry. The links of the chains are made very short
at that part, that they may lie on the rollers without
being bent.

From the points of suspension the chains pass down
24, feet into the ground, and through large iron hold-
ing plates, to which they are fastened by o strong
oval bolt 3 inches by 3.

The holding plates are 6 feet by 5 feet; 5 inches
thick in the middle, and 23 at the edges. They
are kept down by large mound stones, and other
materials piled up to the level of the road.

On the English side the chains lie also upon cast
iron plates laid in the masonry. The extremitics e
the chains are fastened, as on the other side, 0 larg®
holding plates of the seme dimensions ; but m;t o
of being sunk deep 1m the gmund, they are P
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UNION SUSPENSION BRI k.

e the level of the foundation of’

vertically rather abov it of

the pier, and they bear against a horizont

iled into the rock. |
T e oadway (e fig. G., which is @ sction of
the platform,) is of deal; that part which is for the
carriage road being covered with iron tracks.

It is 387 feet long (see figs. 1. and 2.), and 18
feet wide between the parapets. ‘

The carriage-way in the middle 1s 12 feet wide,
and the footpath on each side 3 feet wide,

The carriage-way is protected by cast iron guards,
4} inches high, and is covered by iron straps, about
jths of an inch thick, placed lengthwise on like a rail-
road, in the track of the wheels, and crosswise in the
track of the horses’ feet.

The platform is borne by 2 iron side bars, or
bearers, 3 inches deep by iths thick, extending all
the length of the bridge, and supported by the ver.
tical suspension rods,

On the .side bearers are laid cross joists, 15 inches
deep by 7 inches; and over these a course of 38 inch

€ upwards (viz.
il entr‘e) from the horizontal Jine.
vertical suspending rods are round iron, 1
the upper ends they spread
ch is wedged in a hole in a
50 that the suspending rod
(See fig. 5.)
M caps are of the form

cast iron €ap, or saddle,
fannot drgw out of it,
€ cast irp

figureg 4. and 5
Couplings, heq :
: i rmg on th ir of
links, and op ¢, & o i e';'c}}ll pali] : f! i

¢ ends of the



g e v vep-usstends ! bet .
long links, and keeps them apare, - 0" O the
The lower ends of '

The vertical suspending rods are 5 feet apart.

The 12 main chains, with the parts belnnging to
them, weigh about 5 tons each; and the whole
weight suspended is estimated at 100 tons,

The parapets are 5 feet high ; they
several rows of horizontal rods, 1 inch diameter
which connect the vertical suspending rods tﬂgether:
and are fastened also to other vertical standards,

placed one between each pair of vertical suspending
rods.

The upper and lower rows of horizontal rods are
flat iron, 14 by 4 thick; the suspending rods pass
through holes in the horizontal tie rods, and the
latter pass through openings in the vertical standards
between the suspending rods. Hence the suspending
rods are tied to the parapet.

61. The Union Bridge was exposed to a severe trial
at its very opening, but was not at all injured by it.
The crowd of spectators broke through the toll-gates,
and filled the bridge to the number, it is stated, of
700 people. Reckoning each person at 1501bs.
weight, the whole was 47 tons: aa::ld 100 tons (the
weight of the bridge), the whole weight supported by

ins was 147 tons.
th%]’_"hch:amdeﬂectinn?uf the chains is "a'?” —=4wsth, and
the tension at the points of suspension for that de-
flection is 1923 times the weight suspended, or

147 x 1°928 = 282} tons.

are formed by
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UNION SUSPENSION BRIDGE.

The chains contain 3768 square il?ches;f fnlrgln
the ultimate strength 18 3*}"{38 w 27 .1_ 2
cons ; and taking O tons per squarc 111{.*1.1 as the I{ .

ithout any stretching, we hav

ot iron will bear wi 1 |
tS]:flﬁS % 9 = 839:12 tons for the strain that thi
I{. (1 et ke

Union Bridge may bear constantly without mjury.
Mr. Stevenson calculates its strength by an_expe
riment made at Messrs. Brunton’s cable ma{:uf actory
London, in which the ultimate strength of a bar o
iron about 2 inches diameter was found to be 92 tons
whence the ultimate strength of the 12 bars of thi

Union Bridge is (12 x 92) = 1104 tons.

which

Drewry’s plate based on Robert Stevenson CE”’s Edin Phil Jrnl image of
1821 follows on p.8

In 2018, as a contribution to the bridge’s restoration, for which HWU'’s
Principal and Vice Chancellor had also provided a letter of support,
ADROK/HWU EGIS conducted a joint complimentary radar investigation
by atomic dielectric resonance which revealed the Scottish-side hidden
iron anchor plates 7.3m below the roadway, much deeper than its
owners then thought [see the web Paxton Archive 31, p.11 & 100, p

30].
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Drewry’s drawing of Capt. Brown’s Clifton Bridge Proposal 1829 [runner-up to Brunel’s in Competition]

142 nEsiows ron 4 BRIDGE AT CLIFTOY

158, The weight with which this bridge tray be baded, o
cl}:mehm’ its own weight, at the rate of 70 lbs. per sqtﬁrerﬁﬁ;
will be about 700 tons. Total, therefire, LG+ T00 = 1818
:cnm. With g deflection of Tithy the tension ot thit extremitieg
is 1313 times the entire weight, or 1816 % 1913 = 2384 1005
for the greatest strain on the iron at the points ol suspension,
The section of iron is there 405 square inches, which will besr
without injury 496 x = #4654 tons, or 2080 tons more than the
utmost strain in dead weight that it can be expozed to.

150. A very bold design was also proposed by Cap-
tain 8. Brown. The dimensions of Captain Browy's
bridge were to be, —

1 g
T u'.'.h:‘lﬂ

FINIS

Prof Roland Paxton HWU- EGIS 18" March 2025
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