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MESSAGE FROM THE LORD PROVOST OF DUNDEE.

It is with particular pleasure and pride that | make a contribution
to this brochure. The dreams and efforts of many people through the
years have been fulfilled by the completion of the Road Bridge across
the River Tay. There can be no doubt as to the influence of the Bridge
on the future prosperity of the East of Scotland.

The Counties of Angus and Fife will benefit in many ways,
particularly in industrial, commercial and tourist developments. Qur
own city—already flourishing and prosperous—welcomes this splendid
Bridge as another “Road to Dundee” which will increase our status
and importance and make a worthy contribution to the trade and
prosperity of Dundee.

Maurice McManus.

HE Fifie Abercraig was bucking like an old Dundee shooglic tram let
loose down the Hilltown when I made my last trip on the Ferry from
Newport across the Tay. I had to stand, feet apart, hands gripping the side
to keep balance as I studied the dramatic monster stabbing across the river
into the heart of the city. One of the deckhands clutched his way over beside
me to share my fascination. “ Is it no’ a dream,” he roared against the wind,
* T just canny keep my eyes off it.”

The dream has become reality. The wonder is accomplished. The Tay
Road Bridge is in business. And what a bridge! What a story in the building
of it, in the people who fought for its conception, in the workmen who faced
the storms and tdes to erect it piece by piece. It exalts there, striking
whitely in concrete across grey Tay, a gay, virile, masculine bridge, a contrast
to that other marvel spanning the Forth, spidery, curving and feminine. It
reflects Dundee and the character of the Dundonian, the tenacity of the
battle to win it, the strength of argument the city and its county neighbours,
Fife and Angus, put forward for its creation. A bridge of personality and
personalities, men of ability who rose up to meet the need of the moment,
men who were to prove themselves of outstanding quality: Garnet Wilson,
Hughes, Lyle, McManus, Logan, Fairhurst.

The Tay Road Bridge, a new artraction for Scotland, the savour of
achievement, striding the estuary in 42 easy steps, one of the longest bridges
in Europe, only a little short of its famous twin, the railway bridge, two miles
upstream, over the longest river in Scotland, the first road linking Dundce
and Fife across the water and probably the last great bridge of such propor-
tions ever to be built in this country.

But the story of the Tay crossing goes back further than the three years
it took to build the bridge, back before the years of campaigning, before the
disaster of the railway bridge. It is a dramatic story. This is how it all
began. .. .

The story goes back into the misty days before the wisdom of recording
events had yet been learned, when men came down from their mountains,
seeking the road to progress and a fairer living. They marched their un-
certain way until brought to an abrupt halt where Tay rolls her waters into
the North Sea. As was natural, they climbed the tall hill, that was to become
The Law, looked around, and nodded approvingly. To the east the occan,
rolling away to the end of the world, inland the green hills rising higher and
higher, tiering away into the distance. Below, the land lay rich, and broad
Tay spread her shield against attack from the south. So these men looked
at each other and nodded again. With toil and hope, they fashioned their
shelters, rough and ready as suited the times, then created the virile root that
was to grow Dundee.

The years blinked by and the plant grew and prospered, tended by wise
councillors, nourished by far-seeing men of business. Dundee grew in
stature, rose and cast her eager look beyond the confining boundaries of
Angus—of Scotland. Dundee saw Tay, not as a defender, but a barrier.
From that moment the Tay crossing was under attack.

Boats plied between Dundee and Fife from earliest times. Where a man
can pass, trade can go, and trade is life to any town. The first evidence we
have that Dundee magistrates were thinking along those lines lies in an Act
of Parliament of 1485, authorising ferries to run between Dundee and Tay-
port in Fife. Tt was a precarious passage, at the mercy of storm above, and
the pitiless sweep of Tay below. The service grew, however, and even as
the Auld Pretender made a last, desperate bid for power in 1715, the magis-
trates had piers and granaries built on the Fife side, and spent money to
improve the tracks, and smooth the passage of goods essential to Dundee.

Perth, thirty miles upriver, dealt that scheme a sore blow in 1766, by
building an * elegant bridge " across the Tay, drawing the East Coast trade
away from the stormy Dundee crossing. Despite the setback, Dundee
magistrates persevered. Disaster speeded their mission. In May 1815, the
ferry boat, Nelson, foundered with a loss of eighteen lives. Parliament stepped
in and decreed that a steam boat was essential for this uncertain passage.
Six years later, the Ulmion, an odd craft even for those days, churned her
laborious way across the Firth, and started the first regular ferry service.

It was a beginning, but the urge to wipe out that watery gap soon became
a necessity to such a healthy, progressive town. “ The Northern Lights of
Old Aberdeen ” shone with promise and the riches of the North-East were
there for the tapping. Two miles across the water lay Fife with all her wealth
of coal and produce, so tantalisingly near, so expensively far if one has to
ferch and carry the long way round via Perth, at the pace of heavy cart-
horses. Beyond Fife—Edinburgh, and the teeming markets of the south,

The sea highways were not neglected, of course. Harbours were created,
tall ships came beating up the Firth under full sail, laden with the goods of
many lands. Then the town played her master stroke. She sent out her
greatest export, the Dundonian, the Man from Dundee.

It paid. Into Dundee came a bale of rather mysterious fibre, taken from
a plant grown in steamy Bengal and rejected as useless by London. Dundee
studied, and experimented, studied again, and found the secret—whale oil,
the magic touch to charm that fibre into good Dundee jute that would serve
the world in a thousand ways. That fact established, and the Men from
Dundee were heading for Bengal, while a fleet of whaling ships went hurrying
down to their chilly hunting grounds. The factories broke into a roar and
the need for that bridge became urgent,
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But something was stirring down in the south. Railways were firing
public imagination, and the lines were speeding north from distant London,
heading for Glasgow and the Capiral. And Edinburgh, with Forth on her
doorstep, faced exactly the same problem that Dundee had been struggling
with for generations.

Enterprise did not wait for London. Railways took shape in all directions,
and from the Fife side of Forth, the Edinburgh and Northern Railway
reached up to Leuchars, hesitated, then moved on to Newport, the eyes of
the men behind it fixed firmly on Dundee and the North-East,

With the railway came their manager and engineer, Thomas Bouch, a
man of vision. He studied the problems of Tay and Forth, produced the
solution—and was denounced for his foolishness. Nevertheless, Bouch saw
further and deeper than railway stockholders. In due time came the bigger
company, The North Brish, to swallow the pioneers, but retain their
engineer, Hopefully, Bouch produced his plans once more, and was told
abruptly that it was * the most insane idea ™ ever put forward.

The main obstacle was not the Tay, but money. Men, busy calculating
profits and dividends, tend to look coldly on costs. So the years went on,
argument and counter-argument, till Bouch had a brainwave—why not step
clear of the wranglings and spread his solution before the hard-headed men
of Dundee? In October, 1864, Thomas Thornton, a Dundee solicitor, called
a public meeting in the Council Chambers, with Bailic Yeaman in the chair,
There, a very nervous Thomas Bouch once more produced his precious plan
for bridging the Tay and, for the first time, found himself among friends.

Dundee moved fast. Just two months after that meeting, the Tay Bridge
and Dundee Railway Undertaking had been formed, with a capital of
£300,000 and Parliament notified that the Undertaking proposed to get on
with the job, That thunderbolt shook London. The doors had been thrown
open to a great national advance from an unexpected direction, and the
obscure name * Dundee ™ was now ringing through the south.

It was a bitter pill. Provincial town councillors had instantly grasped what
the “ big men ™ of business had missed for years. The clash was on, a bitter
clash fought out in Parliament for almost two years. Dundee lost, but her
spirit stayed unconquered. She had learned her lesson. Back to bartle in a
new way, and this ime—success.

In May, 1871, the North Britsh Railway signed a contract, and the
building of the Tay bridge began. Dundee had set the example, and the
rush to share in the prizes became feverish. If Tay could be bridged, so
could Forth. In 1873 the Forth Bridge Railway Company came into being,
and the plan put forward by Thomas Bouch was accepted. But the Tay
town was two years ahead. Out on the water workmen toiled, and eventually
their task was over. The longest bridge in the world had been created at a
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cost of £350,000 and twenty lives, and that southern barrier to Dundee’s
progress had been swept away.

On September 1, 1877, a long train came panting into Tayport and it
seemed that all the world had come to see the opening. Conspicuous among
the distinguished throng was General Ulysses Grant, ex-President of the
United States; the Lord Provost of Edinburgh, Sir James Falshaw; and a
very happy Mr. and Mrs. Thomas Bouch. The roar of cheering that went
up as the first ever train puffed slowly across the water towards Dundee
might have been heard at Perth. Thomas Bouch became Sir Thomas, and
turned to his new love, the Forth Bridge.

Sunday, December 28, 1879, dawned wild and stormy. The grey, cheer-
less day brought no relief, and as darkness fell, the tempest howled across
the land with awesome force. At 7 p.m., a train drew into St. Fort on the
southern side of the Tay Bridge. Barclay, the signalman, handed the driver
his authority to proceed, then crawled back to his cabin on hands and knees,
unable to stand upright against the fury of the gale.

Over in Dundee, those waiting for the train saw the string of lights creep
on to the bridge and draw nearer. Suddenly, there came a brilliant flash,
and all lights vanished. Filled with dread, but hoping, one railwayman
ventured into the darkness, crawling slowly across the bridge, the shricking
gale tearing at him. He groped forward, sleeper by sleeper, and then—
there were no more sleepers. Only the wind and Tay roaring below.

11l news travels apace. All night long Dundee folk crowded into the station,
anxious, inquiring. The grey light of dawn brought the answer and confirmed
their fears—a thousand yards of the high girder section of the bridge had
gone, and the train with 26 passengers aboard was under the Tay.

The public inquiry opened in London. Had the bridge been wrecked by
the gale, had the train been blown off the line and wrecked the bridge?
S0 much hung on that inquiry. The finding, when it came, was most un-
satisfactory. The Wrecks Commissioner admitted he could not give the
answer. * What probably occurred,” he wrote, and made his guess. That
guess killed Sir Thomas Bouch, his hair turned white almost overnight, and
he died four months later, a broken man.

The Bouch plan for the Forth bridge was rejected, and Sir John Fowler
and Benjamin Baker took over the project. They designed a great bridge
on the cantilever principle, and handed the contract to William Arrol, later
Sir William. Sir William also took on the task of restoring the Tay link.

Even as the bridge went up the first horseless carriage was on the way
to wheeze and rattle a challenge to the mighty railways. Those carriages
became less wheezy, grew bigger and stronger, four wheels became six—
eight—to roll people to their very doors, comfortably and cheaply, to send
goods along highways and byways beyond the reach of rail. So the precious

iraffic, the strength of the railways, drained to the roads, and the Tay and
Forth barriers began to pinch once more,

As early as 1878 came the * history and construction of a Tay Bridge ”
to reveal that the Town Council wanted a footway for pedestrians on the
railway bridge. The railway company would have none of it but the thought
remained. When the Forth bridge opened in 1890, the cry for a Tay bridge
was again raised by a far-seeing council striving to keep that one step ahead.

As the First World War ended in 1918, while most people had other
matters on their minds city engineer, James Thomson pressed the necessity
of a bridge once more in a report on the city’s development.

In December, 1921, the outlook was brightening. The Council thundered
and by 1923, urged by the harsh argument of severe unemployment, not
only in Dundee but throughout the whole country, Sir William Joynson-Hicks,
Minister of Health, said in a speech at Hounslow that * the Government
was prepared to construct a road bridge across the Tay which has long been
demanded but has been waiting for money.” It was anticipated that the
Government would promote the necessary Bill, undertake the responsibility
of construction and contribute 75 per cent. of the cost,

It was an exciting time. Preliminary work and test borings were com-
pleted by September, 1926. The design, produced by Messrs. Mott, Hay
and Anderson, met with warm approval. The bridge was to be 8900 feet
long with a 40-foot wide carriageway, and two 6-foot wide footways, carried
by cantilevers on each side at a cost of £2,100,000. A tunnel was also sug-
gested, but the idea was dropped once the costs were revealed—£5,250,000
if bored near the present site of the road bridge, £8,000,000, if sited at
Invergowrie.

Bitter disappointment followed. Although local authorities had reached
agreement on individual contributions, the financial crises of 1931 saw the
Government scrap the bridge idea entirely. This kind of frustration was an
affliction Dundee was to suffer only too frequently during the next 35 years.

An attempt was made in 1934 when the question of a Forth Road bridge
was revived, but Hitler intervened in 1939. Yer in 1942, with the war in
full fury, Dundee was still doggedly engaged in its own private hostilities
and when suggestions of post-war development cropped up another attack
was pressed home. This time the Government’s answer was quite dishearten-
ing. The discouraging statement from the Ministry of Transport emphasised
that any bridge across the Tay at Dundee had a very low priority, and added
depressingly, ** if any at all.™

The cirty took the news like a boxer riding a punch. It hurt, but the battle
was hardly lost. It was to be a long campaign, so the tactics were adjusted to
suit. While the war of armies clashed on, Dundee’s personal struggle was
put aside to concentrate on winning the bigger conflict first,
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But after the war![{When a city of almost a quarter of a million people
takes it into its head to get together to strike hard for a common goal, then
mountains are moved and bridges built, Dundee is unique. Because of its
geographical position in a cut-off neuk of Scotland (the very need for the
bridge) it has retained its character, city loyalty and pride lost to a large
extent by other major towns over the years. Dundee has been called the
biggest village in Scotland, and for the cause of winning their bridge the
people united with a single-mindedness of purpose and vehemence that is
normally encountered only in a small community with its dander up.

It came to a head in the Caird Hall on February 5, 1954. A public
meeting was called. The resolunon passed was clear and rang a warning.
* That this meeting, representative of Local Authorities, Industrial, Com-
mercial and other interests in the city of Dundee, Counties of Angus and
Fife, being convened in the interests of economic planning of that eastern
portion of Scotland to construct a road bridge over the river Tay at Dundee,
EARMESTLY PRAYS Her Majesty’s Government to promote all the
necessary measures for the erection of the said bridge so that its construction
may be commenced at an early date.”

Public feeling ran high. The campaign gathered momentum, 35,000
signed a petition, a traffic census was taken, committees were formed and
£10,000 was raised for preliminary work. Consulting engineer, Mr. G. A.
Maunsell, produced a plan which heartened by its indication of low cost.
Lord Dundee made a vigorous appeal in the House of Lords demanding
decision and action; the Secretary of State for Scotland became sympathetic-
ally interested. No opportunity was missed in hammering home Dundee’s
cause to anyone of influence who would listen—and even to those who would
not—stressing the economic benefits which would flow, how the Tay and
Forth bridges were complementary and necessary for development.

It worked.
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In 1958, the traffic census showed that more than a million vehicles a
year would use the bridge. The cost of the project could be recovered in a
relatively short time by tolls. This was a breakthrough. Pressure was piled
on the Government. They could not shirk it. Decision came in January,
1961, It was victory.

Reluctant officialdom yielded ar last. The bridge was in sight. The
campaign had been fought magnificently. A bridge in any other place is
just a bridge. Not in Dundee. This was their bridge, with every forward
step a struggle.

Lord Hughes, Lord Provost of Dundee at the time, gave inspired leader-
ship throughout the campaign, backed by the tireless Robert Lyle, the Town
Clerk. In 1958, Lord Hughes gave an insight into the determination that
brought the bridge. * Today, I received a letter on the subject of the Tay
Road Bridge,” he said, * perhaps the most remarkable epistle that has ever
come from St. Andrew's House. I do not know who wrote the letter to the
Corporation, but hundreds of meanings have been taken from it, and no two
are the same. But if it was the idea of anyone in St. Andrew’s House that the
bridge could be pigeon-holed or forgotten about, they have another think
coming.” Such is the way that great deeds are accomplished.

Talk was over—almost as great a volume of words as water had flowed
past Dundee since the first skirmishes—now it was time for action. Dundee
folk began to look even more closely at their great wild estuary, the longest
river crossing in Britain, wind-swept, fast-flowing, the barrier to progress.
What kind of bridge? Where? How much? When? How long would it
take to build? What would it look like?

The quiet, almost retiring genius selected to answer these questions was
William A. Fairhurst, head of a consulting engineering firm in Glasgow, a
man with one of the most analyrical brains in the country. He has won
world-wide respect, as much the artist as engineer, one of the world’s great
chess players, an Englishman who has captained Scotland at chess for more
than 30 years.

The first time I met William Fairhurst in his expansive Glasgow West End
offices, he motioned me towards a well-cushioned armchair. We chatted
about his bridge for almost two hours, and it is significant that during that
time I sat in the chair for no more than five minutes,

He was up and off round his office like a schoolboy, this small, bald man
with the bright blue eyes, high forehead and cropped grey moustache,
enthusing over the fine grace of his columns, hauling photographs out of
cupboards and drawers, admiring them with obvious tender affection,
explaining and confiding, dashing to the other side of the room to illustrate
a line on his model, producing more books and sketches to elaborate an
argument, complimenting the contractors for the splendid way they were

putting the product of his brains into substance, thoroughly enjoying just
talking about his great love,

In January, 1960, Dundee Town Council approved his appointment as
engineer for the bridge. There was much to be done. The preparation
necessary for a major construction of this nature can take yvears. The forlorn
stumps of the old railway bridge piers are grim reminders of the homework
not done in 1879. Professor Jack Allan of Aberdeen, went to work on tidal
model experiments, borings were taken to ascertain the depths of water and
the changing pattern of rock and sand on the river bed. The shortest crossing
is not necessarily the best or most economic. The experiments and reports
had to be studied in context of cost, design, and utility before even one pile
could be driven.

* Once we had chosen a line it was essential to concentrate on designing

a bridge which could take advantage of every favourable physical feature of

the site, keep down the cost, and produce an interesting and even beautiful
bridge,” Mr. Fairhurst told me, the long vowels of Manchester still well
forward after his long stay in Scotland. * The comparatively shallow depth
of water across most of the river indicated that maximum economy could be
achieved by using short spans and a large number of supporting piers,
Unfortunately, it is not easy to obtain a pleasing appearance in a bridge of
many spans.

* Navigation spans were needed in the deepest part of the channel, which
meant that the piers would have to be spaced at greater intervals, and decper
girders used. The problem was 1o obviate this difficulty and provide an
economic solution at the same tume,

“ We provided clearances for navigation by supporting the southern end
of the bridge with an abutment on the high ground in Fife, sloping the
bridge down to a point twenty feet above the lower ground. We managed
this by filling in the ridal harbour and the Earl Grey Dock in Dundee. This
unbroken descent from Fife to Dundee, with a slow uniform gradient, would
provide a dramatic entry into the heart of the city. It was moinly round this
idea that the bridge was designed.

* The most important early decision was to use a central pavement which
could help creare a dual carriageway at minimum cost. There was no pre-
cedent for such treatment. Of course, now that it has been done, the advantages
are obvious. The idea of the pavement came to me while I was planning
how the bridge could be constructed. I had thought of using a temporary
bridge running between two twin permanent columns, which would also
make it easier to heave up the bridge girders.”

Here is the mind of the artist at work. He cannot afford mistakes. He
must think of everything, even of the pzople who will use his bridge merely
for a Sunday stroll. He went on: * I realised thar the people who walked

the central pavement would be denied that time-honoured pleasure of just
leaning over the bridge and watching the water go by. I had to give them
something in compsnsation, and it had to be good. So I chose the
very finest positions on the bridge for my two observation platforms. The
views over the Tay are splendid at any time, but from these perches they are
really magnificent. People will come from miles around to have a look. In
fact, I can’t keep away myself. My bridge is a friendly bridge. [t extends an
invitation to walk out and enjoy yourself. I think it is a bridge for Dundee
to live up 10.”

Itis a gay bridge. An attractive aluminium railing of a ** slightly frivolous
character ™ gives it a dash of vivacity, and it is not ecoincidence that by
following the squares on the pavement of multi-coloured slabs you find
yourself proceeding ever to Fife in the partern of the classic Knight's move
in a game of chess. It is the personal signature of William Fairhurst,

The most striking aspect of all is the design of the parabolic columns.
It was here the artist found scope for his genius. They are the ultimate in
refinement. It was no small problem that Fairhurst faced. In the early
drawing stages it was soon seen that the shortest of the pillars would be only
17 feet high, while the tallest would rear 100 feet over Tay. Yert they had to
wed in symmetrical harmony to be successful. It is the answer to a problem
like this that makes a man famous—or ruins him. The Fairhurst solution
15 acknowledged to be a brilliant achievement.

What he did was to invent a2 whole new family of columns. They are
unique. Mo matter what the size, in every case the column top is of constant
shape, with the same graceful elegance, almost like an elongared human body.
They are Fairhurst’s masterpiece. They took him two years of constant
improvement and purification before he was satisfied.

The blueprint was ready. Now to implement it. Nine tenders were
received for the main bridge works, and six for the steel sub-contract. There
was a wild dash at the last moment to get one of the tenders to Dundee before
the deadline on January 17, 1963. With throttle at full roar a tiny Piper
Aztec, piloted by Captain Duncan Mclntosh, of Loganair, took off from
storm-bound Renfrew and came in fast and low to Riverside Park. He made
it with only 15 minutes to spare. Although this dramartic last-minute bid
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won the contract in typical fairy-tale style, it was not entirely SUrprising.
Already the name of Duncan Logan had gone into history as one of the
great romantic stories of industry.

With their sprawling headquarters in the village of Muir of Ord, Ross-
shire, the most unfashionable situation for one of the biggest contractors in
the country, the Logan success story started as a one-man business 68 years
before. Inspired by the quiet tycoon, Willie Logan, a non-smoking, non-
drinking member of Dingwall Free Kirk, the firm had builr its way up with
government contracts from a £500 start, made a name for itself constructing
hydro-electric schemes in the Highlands, then expanded into major building
contracts all over the country.

The Logan tender for the Tay Road Bridge was the epitome of Highland
canniness. It was estimated to a penny. The exact figure was £3,823,153
I7s. 9d., beating the nearest English rival by £47,000.

* You name it, we’ll build it,” Willie Logan once told me, He might
have added, “ faster than anyone else.” He drove himself to the limit and
expected total effort from his employees in return for shared loyalty. When
a section of the temporary bridge began to sink during construction, he
hurried to the spot to direct operations, working for hours waist-deep in icy
Tay water, toiling with the rest of his men. He began work as a lorry-driver,
he knew his men, and they respected him. * When I had any hair it used
to be red,” he joked with me. * You could call me a red-haired Highlander,
and perhaps that has something to do with our success.” He was never heard
to swear, he attended kirk twice on Sunday and banned Sunday work on
the bridge, unless it was absolutely essential. That was the Logan way.

When Willie Logan was killed in that tragic air crash on January 24,
1966, on Dunain Hill, Inverness, it was a sore blow o Scotland, as well as
Dundee. His was the dynamism needed so much in developing the High-
lands. He was one of its greatest champions.

T'wo months after winning the contract, Logan was ready. On March 29,
1963, Lord Hughes gave the signal for the first pile to be driven. The Tay
Road Bridge was under way.

Think what that meant. In an age when we are accustomed to spacemen
flashing across the heavens, building a giant bridge is much less glamorous,
But think of the enormity of the job. Think of all that water and airy space.
Where and how do you make a start? The deciding factor that won Willie
Logan the contract was almost certainly his idea of constructing a temporary
bridge rather than using the conventional floating equipment. Although the
cost was itself initially high—in the region of £270,000—it was repaid by the
continuity of work in bad conditions, especially in winter, and there is some
recoupment when the materials are withdrawn and sold.

Steel piles for the temporary bridge were driven into the river bed to
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depths of up to 68 feet, with an average penetration of 20 feet. The longest
pile used was a monster 133-footer. They were lengthened as required by
butt welding after they were in their places. So the bridge began to move
out across Tay like a long slender finger pointing to the green fields of Fife.
When it came to pier 32, work had to be halted while the span was built
berween piers 30 and 31 to allow shipping to pass. The permanent foundations
were put in place here, those classic columns and steel girders to take the

stress of the 230-foot North Navigation Span. The columns had to be
strengthened by pre-stressed steel bars to take a load of 480 tons. as this
span in its isolated position took even more strain, Electrically-powered

winches slowly heaved the two giant navigation leaves, each weighing 45 tons,

Into position, to give a clear width of 196 feet and a masthead clearance of

80 feet above the mean tide level. When Tay waters are wild with storm,
even the smallest boat will want all the room it can get.

There are 42 spans on the bridge, and each supporting column sunk into
the river bed had its own personal problems. Some were situated above
solid rock, others on shifting sand yards deep. When it looked as if one niight
be relatively uncomplicated, a storm would suddenly blow up in the hills
to come shricking down the Firth to make work impossible. The erection of
every column has a personal memory for the bridge builders. They began to
know them individually like people.

Each span of the bridge consists of a pair of welded steel box girders
spaced 20 feet apart, and braced together at the ends and third points. On
top of each girder is placed a reinforced concrete slab to carry the two-lane
carriageway. The road deck is at a gradient of 1 in 81 for the whole length.
The foundations were constructed inside watertight compartments called
cofferdams, although in deeper water the initial concreting was carried out
under water by an injection process where skilled divers played an important
part.

Dorman Long of Luton handled the steclwork, and the fabrication was
done locally in a new venture for the Caledon Shipyard of Dundee. The steel
came up from Middlesbrough in large, flat sheets, and welded into long
boxes with a standard width of 12 feet and 10 feet high. The design demanded
such quality of work that gamma-ray photographs were required to check
for the merest flaw in a weld, and an ultra-sonic crack detector, which cost
about £900, went to work in a near-fruitless search. The inspector was a
skilled welder from Dounreay.

So the bridge took shape, slow to watch day by day, but at a sprint in
terms of months. It was the bridge of Dundee and its neighbouring counties,
and the people took a special interest in it. When the day was rain-dark,
the Firth gurly grey or the trees above Newport began to mist out as the
clouds loured lower, thoughts would turn to the bridge folk out there on the
water, taking the full snarl of the weather.

They are an interesting race, the bridgebuilders. An international set
who flit around the world to whatever strange neuk their knowledge might
be needed. To them a bridge is not merely a forging together of skill, steel
and toughened concrete to fashion something useful, attractive and neuter:
it may be indefinable, but for them there is personality, vitality and intrinsic
life.

Ian Gow was one of the inspectors of works for the bridge. A local man
at one time, he studied at Dollar Academy, Dundee and Glasgow technical
colleges. Then he became a bridgebuilder and was exported. He built his
bridges in the steam of Bengal and the elephant country of Assam, then the
call came again and he was off to another bridge in the gay Bahamas. “ But
I'd have taken a job as a teaboy 1o have worked on this one.” he told me as
we walked over the nearly-completed bridge.
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Harold Street, one of the resident engineers, tall, lanky, bespectacled,
came originally from just outside Glasgow, but has worked all over the
country. Now local affiliations are unspzcified. In fact, his home could be
any part of the world where his talents are required. Like William Fairhurst,
he never seems to sit down.

There is pride, too, among that salt of the manual force, the labouring
bridgebuilders, the chaps who face the weather to grapple the bridge with
their hands. To them it is not just another housing scheme, a demolition
job or a factory project. This is the Tay Road Bridge, and they are caught
up in the thrill as they watch it grow out of their sweat. They are a mixter-
maxter breed. Like shepherd Bob Websrer, from Glenisla, who forsook the
silent loneliness of a hill shicling at £13 a week for the average pay of £24
and better company than the baa-ing of a lamb, Or Alasdair Watson, from
Kippen, who now knows as much about putting a bridge together as he did
about farming,.

Blethering to these lads slowly the stories that are never published leak
out, Jackie McGuire, a welder, had much to say about the weather: * Ave,
it's bad right enough at times,” he said. “ The wind’s the worst. Even
though it’s a good, still day in Dundee, out here it’s always gusting or moan-
ing or screaming. Ye canny work after it reaches 34-40 miles an hour. Once
we used a windgauge to try to find the spzed of it. But as soon as we put
it up, the wind fairly blasted it away. It has never worked since. I've seen
the whole bridge iced up at times, too, although that didn’t keep us from the
job. The wind is the worst. It deafens ye after a while.”

Davie Crawford, of Broughty Ferry, had something worth saying about
falling: * If you are going to do it, fall off the seaward side,” he said seriously.
* You won't hit the temporary bridge then.” Davie should know. He hit
the water three times during his work as a concrete ganger. * Once for every
year I've worked here. But you've no idea of the horrible feeling as you feel
vourself going, T’ll never become an addict.” The boat saved him twice,
and he swam back to the bridge on the other occasion with a broken rib.

David * Sunny ” Cunningham had a tale to tell about the night the
Abercraig had engine failure in a storm and hit the bridge with a fearful dunt.
More than 200 yards of the temporary bridge were ripped away. “ The
wind was tearing down about 70 m.p.h. You couldn’t sec or hear a thing.
I was driving my puggy train out with a load with the waves very nearly
breaking over the engine. Suddenly, right in front of me up pokes the funnel
of the Fifie between the rails. I clapped on the brake and jumped for my
life.”” Sunny landed on an inch-wide steel support, and clung to it like a
monkey on a stick until help came. He laughs at it now, but in time his
grandchildren will listen round-eyed.

In the pubs around Dundee’s Bridgeland the talk for years to come will
be of the balmy days of bridge overtime. Hours and glorious days of it.
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Mever had there been such overtime, and sadly perhaps for them it may
never come again. They instance the case of six shifts worked without
stopping, and there 15 still talk in awe of the man who clocked in and clocked
out seven days later. They have all gone now, their separate ways, along
with their income tax problems, and their memories. For them Dundee
will never be the same again

Indeed, Dundee will never be the same. Today it is a city of change.
Industrially and socially it is the fastest-moving city in Britain. An unpre-
cedented building explosion has razed the old town to its foundations, the
new Dundee flowering up in its place, creating a new image and industrial
climate as the city girds itself and prepares for the future. The bridge is
the symbol of that new city.,

There is no change behind the blue curtains in that panelled room above
the City Square as it looks out on one side to the last ruin of the Overgate
development and on the other to the pigeons strutting before the 14 fine
pillars of the Caird Hall. Behind the glass-topped desk sits Maurice
McManus, Lord Provost of Dundee. He is small of stature, his face lined
and intense, the hair white bur still with copper tinges, his eyes are alight.
He it was who continued the campaign for the bridge, and was in at the
finish. I know him as a super-optimist, a proud man where his city is con-
cerned. I asked him to talk about Dundee and the Tay Road Bridge. This
is what he said:

“We are on the thresheld of great things now that the bridge is up.
Don’t look for sudden dramatic changes, but the Tay Bridge is the gateway
to a Dundee unimagined a few years ago. We have the right kind of industry
here, and the bridge opens up completely new doors. In a year or two we
might even be selective. I'm a firm believer in controlling the size of a city.
We are the righr size. Perhaps we could take a few more thousands, bur I
don’t believe in cities over a quarter of a million population. They become
unwieldy.

“ T've travelled the world and I've not seen another city to match Dundee
for potential and position. Seattle caught my eye, but we are better sited.

“ Already 1 see the shadows of things to come in small ways. Only
today I had a telephone call from Germany on an industrial matter and a
call from France asking for a pipe-band. In the old days you were lucky if
you got a postcard from Tayport. Of course, things have changed. I defy
you to tell the difference between a school teacher and a mill girl as they
walk down Reform Street today.

“The bridge will make its own changes, and some of them will bear
watching. More than the Royal Arch will go. I remember when we made
pur first big slum clearance in Dundee. A whole way of life was under
pressure then. There was much good there, too, you know. If old Grannie

Brown fell ill there was always someone to come round with a bowl of soup
or do her stairs or washing. This was tradition in Dundee. When they
moved into their new houses, people began to throw up fences and stand
aloof from their neighbours. This was not good. I made it my business to
tour all the schools and factories and lecture them on what was meant by
being a citzen of this city and the responsibilities that went with 11, We
have settled down fine now. The bridge will bring problems like this, but
[ think we are astute enough to accept the best that comes and resist what
we don’t want. Our individual character as a city will be at stake, and this
is something that must never go.

* The bridge is not part of a trunk road plan, otherwise we would not
take it through the centre of the city. It will certainly increase our employ-
ment prospects, and give us a closer link with Fife for industry and commerce.
Better facilities to the Fife coalfields and factories might bring new industries,
and the shoppers from Fife who go to Edinburgh, may now come here
instead.”

The bridge is open. As the Queen Mother cuts the tape, o the traffic
flows. Dundee has well earned her bridge. It was created by the city, with
the aid of Fife and Angus, from its own efforts against years of rebuffs from
successive reluctant governments. It was accomplished by fighting, and
without the will to win there would have been no bridge. It stands as a
memorial to the men who guided Dundee through the centuries. Its success
is & heartening lesson to every local authority in the country.

One of the sincerest tributes I heard came from that grizzle-haired old
seaman I met on the Fifie. Murdo McLean was his name, a Gaelic-speaking
fisherman and merchant sailor from Stornoway, who had spent most of his
life at sea. When the bridge opens, he would be out of a job, he told me
sadly. The ferries had been going for two hundred years, and although the
Abercraig was just about the size of a lifeboat on some of the ships he'd
sailed in, he had grown an affection for it. In his travels he had seen some
braw bridges, but never one like this. He lifted his eyes and scanned the
whole white length of 1t: ** What a beauty,” he said reflectively, * You
know, it's worth losing my job just to make way for it.”

Even McGonagall could not have paid it a finer compliment,
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A gay, virile masculing bridge built to resist all that the Tay and the weather can

throw at if, This photograph shows the navigation spans. It was taken in June, 1965,

An early picture of the old railway bridge before the disaster of 1879,

Evening on the Tay . .. the railway bridge is silhouetted against a red sky and in
the foreground the “Fifie’ Scotscraig makes one of her last trips across the estuary,

————
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ABOVE: Almost there ! Like a
finger pointing over 1o Fife the
Tay Road Bridge is almost
complete. The picture was taken
in May, 1966,

LEFT: The twin columns. They
are of unique design and took
Mr. W. A. Fairhurst two vears of
refinements to reach perfection.

RIGHT : Old Tay railway
bridge after the disaster. Note the
break in the high girder section
which collapsed. It was at this
point that the train plunged into
the river.
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FACTS AND FIGURES

Employing Authority: Tay Road Bridge Joint Board, City Chamberss
Dundee,

Engineer: W. A. Fairhurst, C.B.E., M.I.Struct.E., M.Con.E., M.Inst.H.E..
11 Woodside Terrace, Charing Cross, Glasgow, C.3.

Main Contractor: Duncan Logan (Contractors) Lid., Greatr North Road,
Muir of Ord, Ross-shire.

Sub-Contractors:
Strictural Steelwork—Dorman Long (Bridge & Engineering) Ltd., Luton.

Fabrication of Structural Steelevork—Caledon Shipbuilding & Engineering Co.
Ltd., Dundee.

Road Surfacing—William Briggs & Sons Ltd., Dundee,

Main Contractor for Approach Roads in Fife: A. M. Carmichael Lid.
Edinburgh.

Starting Date: 29th March, 1963,
Opening Date: August 18, 1966,
Cost: £64 million,

Description. There are 42 spans, 31 of 180-ft,, 2 of 230-ft., 2 of 250-ft.,
and 7 shorter spans from 80 to 150-ft. ar ends of crossing. Length: 7363 It
long, with 42 spans, including 4 spans for shipping, 2 of 250-ft and 2 of 230-ftr.
The remaining spans are 180-ft., except for the first 5 on the Dundee side and the
last 2 on the Fife side, which are shorter. to improve the appearance of the
structure from either shore.

The deck rises at a constant gradient of 1 in 81 for the whole length.
Each span consists of a pair of welded steel box girders spaced 20-ft. apart
and braced together at the ends and third points. On top of each girder is
cast a reinforced concrete slab to carry a two-lane carriageway connected
to the box by stud welded shear connectors.

Between the carriageways there is a walkway for pedestrians with a duct
for services slung below. The superstructure is carried on twin reinforced
concrete columns of developing double parabolic shape, which vary in height
from 25 to 110 ft. above mean tide level. The columns are built on concrete
piers set within sheet piles and on bearing piles driven into the river bed,
except for a few piers close to the shore where the concrete is placed directly
on the rock. Access to the work was by a temporary bridge designed and
built by the main contractor. This bridge is of steel and comprises 4 no.
90 Ib./yd. rails at standard gauge secured to 4 no. 30" 101" % 116 1b. /ft.
U.Bs. spanning 45-ft. and secured to transons of 2 no. 27" 10" » 102 Ib. ft.
U.Bs. welded to the top of 4 no. 20" outside diameter 5 g. thick steel tube
piles. These were driven into the river bed for depths ranging from 4-ft. to

68-ft. with an average penetration of 20-ft. The average length of pile used was
60-ft. and the longest was 133-ft,, the piles were lengthened by buit welding
in situation, This part of the temporary works reguired 900 tons of steel piles
and 5000 tons of structural steelwork.

Foundations. When the temporary bridge had passed over the position of a
bridge pier the permanent foundations could commence by forming a cofferdam
about 60-ft. long and 17-ft. wide of Fredingham No. 3 section steel sheet piles
driven to give not less than 20-ft. penetration into the river bed. When necessary
piles were extended by butt welding on additional lengths and redriving. The
sheet piles were cut off by a diver when construction of the upper pier had been
completed. Bearing piles of 12° % 12° Universal Colurn section were driven
within the completed cofferdams.

When on rock the piles were driven to refusal, where the overburden
was too deep to adopt this method piles were driven to a level giving
maximum set as determined by driving one or more test piles at each pier.
Sets ranging from 10 to 29 blows per inch with a DE30 hammer (ram weight
800 lbs., stroke 8-ft.) were obtained, although in some cases lower values
were first recorded and a satisfactory value only achieved when redriving the
pile some days later.

On completion of bearing piles, concrete was placed underwater round
the heads of the piles and to a safe dewatering level by tremie or using an
injected concrete process. The latter method was used for the deeper
foundations and depths up to 45-ft. were concreted by grouting underwater.
Divers assisted with all underwater work and made inspecrions, particularly to
check for grout leakage when concrete was being placed underwater.,

On completion of the concrete piers, holes were drilled into the lowest parrs
of the foundations and a pressure test made to check the concrete placed under-
water, where necessary further grout was injected to complete the process.

The upper conerete pier was cast from level —10 O.D. within steel shurters
generally to +8 O.D. but o 14 O.D. at the 4 navigation space.

Columns. The concrete columns are of developing double parabolic shape and
steel shutters were made for this work, The columns are of increasing height
from Dundee to Fife, but in every case the column top is of constant shape and
indeed the design is such that one set of shutters could be used for all columns
by starting in Fife ar the maximum height and working towards Dundee.

Girders. The girders are of rectangular steel box section composite with the
reinforced concrete decking. All the steel box sections are 13-ft. wide, but their
depth varies. The depth increases uniformly from 5 to 10-ft. in the first 5 spans
from the Dundec end, and then remains constant at 10-ft. throughout the standard
180-ft. spans.

The longer navigation spans are of varying depth, ranging from 10-ft. at the
outer ends to a maximum of 20-ft. over pier 32. The 4 navigation spans are
bolted together over the piers to form continuous construction, the remaining
38 spans are all simply supported.

The plares of the 180-ft. girders are of mild steel except the lower strakes of
the webs and the bottom flange plates which are in high yield stress steel B963
{1962%,

In the standard spans the maximum plate thickness in the bottom flange is

and the web plates are generally §° thick.

Traffic. It is anticipated that at the time of opening a usage of some 3,000
passenger car units per day is likely, and that this will probably treble over the
next 10 years. The overall capacity of the bridge is some 20-25,000 passenger
car units per day and it is not unlikely that the limiting factors will be at the
approaches to the bridge rather than the bridge in itself,

The roadways on the bridge are 22-ft. wide and the wallkway for pedestrians
10-ft. wide. No cycle tracks are provided, and cyclists will follow the same
roadway system as all other vehicular traffic. The maximum gradient on the
approach to the bridge ocours in the Dundee Terminal and is at a slope of 1 in 30,

On the Dundee side of the bridge are the toll installations and nerwork
of roads. On the Fife side are 3-6 miles of approach roads, which will connect
up with the existing road system,

Distance from Dundee Terminal to Fife Abutment via Queen’s Bridge
at Perth: 50 miles.

Length of bridge from face of Dundee Abutment to face of Fife Abut-
ment: 7,365 feet, 1-4 miles.

Weight of steelwork in box girders: 8,150 tons.

Weight of steelwork in temporary bridge: 2,400 tons.

No. of piles supporting temporary bridge: 800.

No. of piles in Dundee Terminal: 480,

Weight of steel sheet piling surrounding river foundations: 2,700 tons.

Length of precast work on bridge deck: 14 miles,

42 spans in sequence: 80°, 90, 105, 125', 150"; 24 ar 180°; 2307, 250",
2507, 230°; 7 av 180°;. 150, 125",
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Dundee
Drives

Ahead

City of opportunity and
development, strategically
situated at the eastern limit of
the great industrial belt,
Scotland’s second largest
industrial city, appeals strongly to
those seeking sites for industrial
and commercial projects now

with its latest vital artery.

TheTay Road Bridge

BUILDERS OF THE

TV RGAG R

REEKIE PLANT LTD.

REEKIE PLANT LTD. ARE PLEASED TO
HAVE SUPPLIED CIVIL ENGINEERING
AND BUILDING PLANT FOR THE CON-
STRUCTION OF THE TAY ROAD BRIDGE

SOUTH ROAD, CUPAR, FIFE Cupar 3360

also at Glasgow and Aberdeen
1)
A member of the G. Reekie Group of Companies
e

BROOKER-SIMPSON LTD.

PAINTING CONTRACTORS

EARLS GATE 30/32 HAYMARKET TERRACE,
GRANGEMOUTH EDINBURGH, 12
Tel. : Grangemouth 27489 Tel. : Donaldsen 1233

FOR ALL CLASSES OF BUILDING
AND CIVIL ENGINEERING WORK

CHARLES GRAY

(BUILDERS) LTD.

4 FRANCIS STREET
COLDSIDE, DUNDEE

Telephone: Dundee 88312

Ode tn the Tay ruad br1

g Metama

The glorious, beautiful Road Bridge over the Tay,
It crosses from File to Dundee cvery single day,
But let me tell yvou it would oot have been finished o well,
Without the skill and the power men have brought with BP and Shell.

From (lamis, near Dundee, has come our nohle Clucen Mother,
Wha gave birth to our Clueen, than whom we wouldn™t have anv other
S0 on this great occasion it is fittng to tell
The magnificent story of BP and Shell

British Petroleam struck o1l in Persia
And no one could sav their |.l| meers had inertia
Their enterprise spread all through the Middle East,

Indeed, it grew so fast it was like || lling veast

I'he Shell story began with Marcus Samuel
Who sold sea-shells from the East and maybe didn’t do so wel
At any rate his son found a market for kerosend

And the rate that Shell grew was the quickest vou've ever sec

I'll give you some hpures: that will gaur you to think,

Because vou'd never helieve what cars, homes and factories will drink,
Last year the whole world used every day

Cwer four million tons of oill—that's a fell lon [ will say

On land, in the air, on and under the sea,
Shell-BP docs a great job, you will agree
All through the yvears it has helped progress on s way,

And 1ts name does not stand higher than by the silvery Tay

So let us raise a cheer on this wonderful day,
When we can wave our hats without any dismay,
Shouting Huzzahs and professing lovalty to our Gracious Clueen

At the opening ur beautiful By |J re, not very far from the Magdalen Green,

SHELL @ Shell and BPF Scotland Limited :||.-.'.'\. t petroleum products
; of both B |.L~I I in Seotlane
phone CENiral 3821

53 Bothwell Stre lf aspow, O Ielephonse




Looking at the Tay Bridge
from theinside

The bridge which hundreds will admire today and in the years to come derives its
sirength from thousands of tons of Colvilles Steel. Inside the huge umln.'rc'-;.- -|Lill'a||

which march side by side across the wide Tay estuary are some 5.000 Inn: n:' '1In‘i
!{'.lr1rll|'L'i.1|.l: bars, Other thousands of tons of Colvilles Steel have been used |=1\ [L|:-
n_l idge pilings and box-girders. When the job calls For strength and endurance {'.13-1,-|=|L-I;
provide the answer. In every major development — whether it be in bridge cmz'qlfu--‘n.m
:[l -.\;: hI-!*. o new factories, multi-storey buildings, ships or power stations — '.IHL I:-!jlﬁtl.jt.:
.||: ”_“Ij;r[:r;ti.m.\luql.:.Tl..llllt. adaptable, dependable Colvilles Steel. meeting the demands

FOOTNG g q
I TE ”r.n of the first major contracts secured by Colvilles was for iron work for the Tay Rail
Bridge, started in 1880 to replace the ill-fated structure which collupsed In 1879,

w

TYCOLVILLES LIMITED

195 West George Street, Glasgow, C.2

We are prond to annownce
an asseciation with Messres,
DUNCAN LOGAN (conrracrars) Ltd.
ot the Tay Road Bridee project
ard aver @ pertod of 15 vears,
supplving and maintaining weighing
equipment for measuring all
COMCFEre Neredienss.

E. G. SHERING & Co.

20 Victoria St., Edinburgh, |
CAL 4385

409 Eglinton St., Glasgow, C.5
SOUTH 3059

Jas. A. White & Co., Ltd.
5T. DAYID'S HARBOUR, by DUNFERMLINE

SHIFBREAKERS, SALVAGE AMD
TOWAGE CONTRACTORS

MACHINERY MERCHANTS
DISPERSAL OF WRECKS A SPECIALITY

Machinery of all classes svailable for Sale
or Hire. Demolition of obiclete Warki
and Plant undertaken, Vessels available
for laying of moarings. Pile Driving and
Drawing. ZSalvage vessel equipped lar
tahing lifes over bow of up ve 70 tons in
weight. Salvage of vesselt and dispersal
of wrecks undertaken, Diving Surveys
carried out. Large svocks of Anchors
(Steck and Stocklest), Anchor Cable,
Derricks, Winches (steam and sleceric),
Pumps, Diving Gear, Blocks, Wire Rope,
Short Link Chain, Carpanters” Stoppors,
Shackles, Bollers, Chain Blocks, Jacks
{hydraulic and serew)

STORES
Telephone: Inverkeithing 41

STEEL
STOCKHOLDERS

Airdrie Steel
Co. Ltd.

Atlas Works
Carlisle Road

AIRDRIE

Tel. : Airdrie 2823 (2 lines)
Telex : 77158

elnforcemet
Supplies Ltd.

Steel Stockists
Steel Benders & Fixers

235 NEILSTON ROAD
PAISLEY

Telephone—Thornley Park 2137

THE FAMILY

Potters

MURRATYGATE
DUMNMDEE

oa
ST

3 P,
iy
NS

WHITEHALL ST., DUNDEE

BROWNLEE & GO. LTD.

CITY SAW MILLS

GLASGOW
_DOLL 7066

PLYWOOD
PLASTICS

TEHORSE

puts

heart
in a man

“T'hy structure to my eye
seems sirong and grand,

And the workmanship
most skilfully planned”

The lofty sentiments of William McGonagall, Poet and
Tragedian, expressed in 1874, are more appropriate to the
new Tay Road Bridge.

In down-to-earth prose, Esso is proud of the part it has
played in the construction of the new Tay Road Bridge as
sole supplier of lubricants to the Contractors, Duncan Logan

Limited.

LUBRICATION SERVICE TO INDUSTRY




N. B. LIFTING

Your safety VO PR c.
ABATTOIR
could depend on

CARIBONUM LTD. CHEMICAL BUILDING

rax wons sumar | MONIE | Name one

Thizs now and important bridge will be of great 2
value to many erganiations, We welcome it par- Telephene: Hemel Hempstead 4701

eiculardy as it will facilicate road traniport from our A ; K & . S Techthy
y N are privileged to have bean associated wi
NEW FACTORY in TURRIFF, Aberdeenshire Duncan Logan Ltd. on the Tay Bridge project
o be opened early in 1967, This fattary i needad for the supply of our

to mast the ever increating demand for the new

[ | ; : ' !
P e : . ) OMBEX EXPANDING GROUT
S0LE SCOTTISH AGENTS F # Solvent Coated Copying Shects <
VehICIe ar 'FELCO " LIFTING APPLIAMN i : Wa pay tribute to Messrs, Duncan Logan [Con- ADDITIVE and QUICKSOCRETE
LIANCES ? & practars) Led,, builders of the bridge, and we ars RAPID SETTERS and HARDEMNERS
AUTHORISED DISTRIBUTORS FOR # proud that they wsed our products and found them Details of sur extensive range of produces can be Or S neW
'TIRFOR' MACHIMNES EKPOHT- IMPGHT to be efficient and economical Shialtiad fea i.hl\.'.':O!D-'-"'_-i.

Far similar efficiency and economy in yeur affice

(7} 5

TLREE { . - Glasgow Office A, LIMNDSAY-MILNE
RELIANCE WORK THH{]“GH POLYYTRA SOLVENT FILM TYPE CAREON S S s Bl et
s POLYFAX SOLVENT CARBON PAPER PRODUCTS LTD Edinburgh, 4
K’RK[NTILLDCH DUHHEE POLYSCRIPT SOLYENT PENMCIL CARBON 157 5t. Vincent Street, DEAn 1607 or ®
GLASGOW Full details from the General Manager FAFER Glasgow, C.1 FOUntainbridge 2015
Telephone ; G Eaei made by CARIBOMUM LIMITED in_Landaon CiTy 7977
vl ! ngineer, Dundee Harbour 1o be manufactured in Scocland from 1967,
KIRKINTILLOCH 12381-2-3 Trust, Harbour Chambers, W. E. CRAIG, M.B.E,B.Sc. A M. BRUCE

Dock Street, Dundee. DL'Nj:i 13" Panmuire 'v:tee---. Montgasmeny 27 Jumiesan Street
Thﬁse = the best T are‘ made frnm Phone : OD u2_14|E1li E%‘?fséig.»\; :; ;.Jal-l':ll:::nz‘ll:'.c:-hce M?W_}ﬁ_\'::,. Arbroath, Angus
Baco Aluminium 7 o

WILIAM ROME TAY ROAD BRIDGE

(FABRICATIONS) l'I'D RUSTON-BUCYRUS FOUNDATIONS — BORED PILING

E NN )

Foundation work for the bridge and the bridge
approach roads was carried out by the Ee_men:-
were cho i i aticn Company in 1964, Forthe bridge 75 piles

e fabncute a of 24-inch diameter designed to carry working

Aluminiatn A”Dr' the Toll loads of 110 tons were constructed to a depth

Booths for the Tay Road Bridge of 33 feet. Ten of these piles were raked at an
. a UA L .’ T y angle of 1'in4 from the vertical to give ncreased

SPECIALISTS in  Aluminium Alloy lzteral stability to the loundations in view of 1he
Fabrications for the herizontal loading imposed on the structure

Building, Chemical Engineering and Ex CAVATO R s For the approach reads 32 piles of 19-inch dia-

GrEpCEe. Indieries meter were constructed to a depth of 43 feet to
arry working loads of &0 tons each.
Thornliebank AND CRANES

; 9
EACD ALUMINIUM Industrial Estate Ruston - Bucyrus Limited C E M E N TAT I O N YO“ can

Gl Excavator Waorks, Lincoln " o
THE BRITISH ALUMINIUM COMPANY LIMITED i The Cementation Company Limited <>

I Piling Division, Maple Lodge Close, Denham Way, Rickmansworth, Herts. b derbhi i o Ford Trator: Midn D ar K

Tel.: Rickmansworth 75291, And at main centres Lf:mughc\ut the country.




THERE ARE 8,200 TONS OF STEEL IN
THE SUPERSTRUCTURE OF THE NEW
! TAY ROAD BRIDGE — SUPPLIED AND

ERECTED BY .. .

DORMAN LONG

(Bridge and Engineering) Limited

THEANGUS
HOTEL

THE CENTRE OF ATTRACTION IN

DUNDEE

57 Bedrooms (most with private bath)

4 Suites. Banquet-Conference facilities
for 500

| Resident Manager:
AM. Jack,,

¢ MHCI, MCFA,
Telephone: 26874,

A THISTLE HOTEL

Chalmerns

THE

FOOTWEAR

SPECIALIST
MNow, in new premises, Chalmers invite
all old friends and new customers to
wisit their Shoe Solon where every member
of the family can experience the supreme
comfart of perfect fitting from o choice
of footwear thot is unsurpassed for style

and fashion,

AT
47 REFORM STREET
DUNDEE
Also at 74 CASTLE ST., FORFAR
e e S —

BETT HOUSES

@® Private House Builders

\. @ Building and Public

Works Contractors

THE MAIRM
5-AFT.
BUMNGALOW

BETT BROTHERS LIMITED REGISTERED OFFICE: COX STREET, DUMDEE

m

SEAFIELD
Tool & Gauge Co.

PRESS TOOLS
PLASTICS
SHEET
TOOLING
EXTRUSION
INJECTION

SPECIAL PURPOSE
EQUIPMENT

TAYLORS LANE, DUNDEE

Glasgow Area M
; anufacturing

Representative

East Kilbride 12Nt - Dundee

21638 sk

JAMES
GIBBONS
BID

were selected 1o manufacture

Gold Anodised

Windows

amd all the
Locks & Door
Fittings

JAMES GIBBONS LTD.
15 Buecleuch Streer, Glasgow

JAMES GIBBOMS LTD.
3t. John's Work, Waelverhampton

There is sure fo he a hig demand-make
sure of your copies now!"!

FROM ANY BOOKSTALL, NEWSAGENT OR
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