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Project Governance & Control
The Building of the Crystal Palace

The Building of the Crystal Palace

The Crystal Palace was built in London for the GEedhibition of 1851. To put this in
historical perspective, this is just 35 years atterBattle of Waterloo brought an end to the
Napoleonic wars, and 60 years before Henry Gagtamais work.

A Brief Synopsis of the Building

The Crystal Palace, was a building the size of denoshopping mall: 1848 feet [563.3
meters] long, 408 ft [124.4 m] wide and 108 ft ] high, with a roofed area of 772,784

square feet [71,794m2 ] about 19 acres [ 7 Heclarése sketch plans were approved on the
11" June 1850:

Sir Joseph Paxton's original sketch on hlotting paper of the Crystal Palace. 11 June 1850,

Fig.1 The famous ‘original design’

Whin the ‘design’ approved, tenders were soughhfiedustry and the design proposal from
Fox, Henderson and Co accepted. Work started ohdhduly 1850, possession of site was
granted on the 3bJuly, the first column was erected on th& S&ptember and the formal
contract signed on the 3October. The initial construction in Hyde Parkuiegd an existing
row of elm trees to be preserved within the stmgctu
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Fig. 2 These main barrel vaults were the only part of the structure made from wood.

The design was highly modular, based on the lagjestt of glass then available measuring
10 inches wide by 49 inches long. And the consitbagbrocess was highly mechanised with
substantial off-site fabricatidn

Fig. 3 The exhibition in full swing.

Y For more on the construction see: http://en.wikipedia.org/wiki/The Crystal Palace
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The Great Exhibition opened on th&Nlay 1851, the construction time was 8 ¥ months. It
was a fantastic success with 2,444,241 publicorsjtslightly more then the total population
of the city at the time (estimated at 2,350,000).

The name Crystal Palace was created by the ggnavat during the exhibition period and
remained associated with the building when it wald ® a private company and moved from
its location in Hyde Park to a new site in the $aaftLondon. The structure was relocated to
a hill in the suburb of Sydenham as a venue foerashows and exhibitions.

Fig. 4 The rebuilt Crystal Palace in Sydenham (now Crystal Palace)

o

The building was destroyed by fire on tHeBecember 1936 (an event witnessed by my

Mother).
™aon
1 s A
Fig. 5 “This is the end of an age” Sir Winston Churchill
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To appreciate the significance of this buildings 8uburb it was located into, the local
football club and the parkland that housed theakecybuilding all retain the name Crystal
Palace.

Governing and Controlling the Construction

My interest in this project is very much focusedtbe project controls and governance
aspects of the management of this remarkable endeaand during a trip to the UK in mid
2013, | spent an enjoyable, but frustrating dayusing through the reports of the Royal
Commission responsible for the whole of the exiohitand its legacy.

The Victoria and Albert Museum holds copies offilie reports of the Royal Commissioners
responsible for constructing the exhibition builggrand facilities and staging the Great
Exhibition. Reading through them, looking for infeation on the management of the
construction process several aspects stand oufirhes, the first report was not written

until after the exhibition finished. And the mapisappointment was the fact the construction
was contracted to the engineering firm Fox, Hermteend Co, and as a consequence, the
actual construction management processes wereonatreented by the Royal
Commissioners.

Fig. 6 The very fragile nature of the report prevented a better image being captured.

However, the use of graphical images to convey dexngata is apparent, as demonstrated by
this high quality chart detailing attendance agagnsange of daily factors. The chart clearly
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demonstrates the ideas embedded in William Plagfsilas of 1801 were understood and in
general use (Royal Commissioners are rarely advamngi The various diagrams include line
graphs, histograms and date scales but unfortynady relate to the period the exhibition
was open to the pubic.

Fig. 7 For comparison, a chart by William Playfair from 1821.

Detailed records of the construction process & @ported by the commissioners.
Information on the construction workforce on sidicates sophisticated record keeping, as
can be seen from the table below, the workforcsitenpeaked at 2145, supported by many
more off site engaged in the fabrication and transpf the component parts to Hyde Park.

Fig. 8 Record of the on-site workforce.
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Recognising the risks associated with using redhtiuntried technologies in such a
monumental structure, quality control was givereanhigh priority. Inspectors and
superintendents were appointed and quality coptadesses included stress testing
components and load testing foundations implemented

Fig. 9 Commentary on Quality Assurance and supervision.

And as would be expected, the accounting of alis;ascluding the construction costs was
precise to the Farthing (1/4 of a penny). The akbibbwas a popular and financial success
with a final profit of 186,436 18s and 6d (in pounds, shilling and p&ndéese profits were
used to found the Victoria and Albert Museum arel$icience Museum in London.

% For a description of pre-decimal English currency see:
http://resources.woodlands-junior.kent.sch.uk/customs/questions/moneyold.htm
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Fig. 10 The final profit.

There is also an interesting recognition of thebfgms of building such a massive structure
in such a short time from a very basic initial desi There were many improvements in the
design implemented as the work progressed causebuilder to incur a substantial loss,
particularly as finishing late was not an option.

The Commissioners recognised this issue and masgsfam to compensate Fox, Henderson
and Co for the losses that could be justified. Thaginal tender was79,800, an additional

35,000 was approved in November 1851 and a fingheat of 4,505 1s 5d closed the
accounts after taking into account the sale okthecture for 70,000 to Fox, Henderson and
Co for re-erection in what's now the suburb of @lyRalace.

This understanding of the problem and willingness/ork collaboratively to resolve it was
no doubt helped by the presence of Sir William €ohithe Commission. He owned a
leading construction company and was a founderhaitus now, 180 years later, the
Chartered Institute of Building. However, for angyRl Commission to be able to properly
dispense public money systems needed to be in pgm®perly quantify and cost the
consequences of the changes needed to compldieittieg. This suggests sophisticated
cost accounting processes within the building caomes well as the Royal commission.
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Fig. 11 Summary of the final account.

Conclusion

The reports of the Royal Commissioners show a freeyappreciation of governance. The
objective of governance defined by Sir Adrian Cagltitome 150 years after the Crystal
Palace was built and the Great Exhibition staged ‘isolding the balance between economic
and social goals and between individual and comrhgaals. The governance framework is
there to encourage the efficient use of resourcesemually to require accountability for the
stewardship of those resourcésThis defines governance as a pragmatic processéad on
outcomes, not the blind imposition of undue process

The Royal Commissioners demonstrably achieved tbbgetives by ensuring adequate
compensation to the builder and ensuring the pratien of the Crystal Palace despite
Parliament voting against retaining it in its onigi location. Flexibility was shown when
needed allowing work to start months ahead of tdmract signing which in turn allowed the
exhibition to open on time but financial and quadibntrols were strict and effective.

Additionally, the results of the building contrattongly suggest the project was effectively
controlled and managed. But unfortunately whilstréhare tantalising glimpses of
sophisticated systems that could effectively mareagended off-site supply chains, large
workforces and mechanised production; whilst deahiith the small tolerances allowed in

% For more on governance see:
http://www.mosaicprojects.com.au/WhitePapers/WP1033 Governance.pdf
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modular cast iron, none of these have been pres@mntée records of the Royal
Commissioners. This is probably understandablergtte Commissioners were the
customer, not the builder and they had the ovegafponsibility of staging a massive event
but it is disappointing.

The primary objective of my reseafalas to identify the processes used by Fox, Henders
and Co to sequence, schedule, organise and mdmagertstruction of a very large building
in a remarkably short timeframe, with particularpgdrasis on time management. These
records were not found and consequently, we siiftdeally know or understand how the
major construction works of the "1@&nd early 18 century were managed.

Mosaic's complete PM History resource is available from:
http://www.mosaicprojects.com.au/PM-History.html

* This paper is one of a series looking at the history of project management and project controls. The

research was focused on filling the gap in knowledge of project controls during the industrial
revolution.

For more on the development of the concepts supporting the creation and use of bar charts see:
http://www.mosaicprojects.com.au/PDF Papers/P182 The origins of bar charting.pdf

For more on the development of scheduling in the 20" century see:
http://www.mosaicprojects.com.au/PDF Papers/P042 History%200f%20Scheduing.pdf
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