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1. Introduction
This document is a report of findings related to the evaluation requirements of the Tectons
Project. The framework for evaluation was set out in the Evaluation Plan submitted as part of
the Second Round Heritage Lottery Fund (HLF) application in December 2011. With the
project now complete, this report draws together all of the information available to us at this
point.

2. The Project At The Second Round Application
The Second Round HLF application summarised the project thus:
“The repair, renovation and interpretation of four of the Zoo’s 12 Lubetkin designed Tecton
structures: the Entrance, Cafe 1 (now the zoo shop), the Bear Ravine and the adjacent Kiosk 1;
repair of the Chairlift together with a programme of learning and participation events and activities
and a two year, apprentice based, training and repair programme. This will enable the Zoo to
repair other Tecton structures using its maintenance team. The Entrance, which is not in use all
of the time, will be brought back into use as the Zoo entrance. Cafe 1 will be refurbished to
continue its role as the zoo’s principal shop. It will also house an introductory exhibition about the
Tectons and a 4D cinema capable of showing content about the Tectons. The Bear Ravine will
be refurbished as a landscape feature. The Kiosk will be refurbished to provide an interpretive
point. The project also includes development of interpretation proposals to tell the stories
associated with design, construction and use of the Tecton structures and the historic chairlift to
zoo visitors (principally communicated on site to visitors via a series of interpretive panels);
expansion of the web based material about the Tectons and a programme of events and activities
with partners such as the 20th Century Society, Birmingham City University’s Faculty of the Built
Environment and Dudley College; concrete related learning workshops and art and photography
competitions”.1

The project budget as envisaged at the point of the Second Round HLF application was
presented as follows in the application:
Project Costs
Further Development Costs

£Cost

£VAT

£Cont'cy

£Total

85,500

7,319

0

92,819

Capital Costs

599,713

61,375

48,472

709,560

Activity Costs

205,600

7,230

0

212,830

49,500

5,940

0

55,440

940,313

81,864

48,472

1,070,649

Other Costs
Total Cost
Second Round Income
DZG cash from unrestricted reserves

119,849

ERDF

55,000

DZG Development Trust

20,000

HLF
Total Income

875,800
1,070,649

Source:2

The outputs envisaged in the application were as follows:
Repair of four Tecton buildings and structures:

1
2

HLF 2nd Round Application Form, Qu. 3a
Ditto, Section 6
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•
•
•
•

The Entrance
Cafe 1 (most recently used as the Zoo Shop)
The Bear Ravine
Kiosk 1 (adjacent to the Bear Ravine

Other repairs:
•

Repair of the derelict Chairlift to bring it back into operational condition.

Interpretation:
•
•
•

12 No interpretive panels (one for each Tecton)
1 No interpretive panels (Chairlift)
An interpretive display in the Zoo Shop

Supervisor and Apprenticeships:
•
•

Employment of a repair programme supervisor (1 no) from April 2013 to August 2015
(two years and five months)
Employment of two apprentices, in conjunction with Dudley College from September
2013 to August 2015 (two years and nought months)

Other Activities:
•
•
•
•
•
•
•
•
•
•

Key Stage Workshops – 2,000 attendees
Informal Groups and Family Workshops – 1,000 attendees
Art Competition and Photographic Competition – 70 adult entries
Tecton Tours and Technical Workshops – between 60 and 120 participants
Wrens Nest ‘Ripples Through Time’ – 40 attendees
International Tectons Conference – 75 attendees
100 people to have received training
20 Volunteers involved with the project
Website – a new website to hold key information gathered during the project so that it
would be available to all
An additional 5,000 visitors (in the 12 months following the project finishing) as
compared with the number of visitors prior to the project starting (baseline: 220,000
per annum post project: 225,000 per annum).

3. Outcomes For The Heritage
The outcomes for the heritage were envisaged as follows:
Proposed Outcome
Four Tecton structures and the Chairlift will be repaired and renovated. The work will greatly reduce
the pace of future deterioration of these Tectons, as the major defects that are contributing to decay
will have been arrested. The repairs will be carried out to meet the requirements of the Tectons
Conservation Management Plan and those of English Heritage in the context of the Listed status of
the structures and the Scheduled Monument setting. The Tecton structures will continue to be
managed and maintained by the Zoo’s maintenance team after the renovation works are complete,
under the supervision of it’s shortly to be appointed Operations Manager. This is will in accordance
with the adopted conservation strategy and management plan for the Tectons. The future
maintenance will be carried out initially by the Tecton repair programme apprentices who are to be
taken on for a two year period as part of this project. During this period the apprentices will develop
good practice guidelines and techniques that can be adopted by the maintenance team as a whole to
inform on-going maintenance work to the Tectons after this project is complete.
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The Tecton structures will be better appreciated and understood after the project is completed as a
result of:
•

Research undertaken during the project into the most appropriate repair techniques

•

Information presented at events held as part of the activities programme, placed on the DZG
web site

•

The updated notes for education staff and volunteers

•

The physical and electronic interpretation provided on site associated with the structures.

•

The structures will benefit from better understanding of how best to care for them as a
consequence of the lessons learned through the repair and renovation project.

There will also be benefits to the other structures in terms of the approach to their routine maintenance
and care and the approach to their eventual repair as part of subsequent, discrete phases of repair
works
Source:3

4. Outcomes for People
The outcomes for people were envisaged as follows:
Proposed Outcome
The project provides an opportunity to further improve an important facility for local people
More people will be to learn about the Tecton heritage through the interpretation provided as part of
the project and available on the DZG web site
More people will be able to enjoy the Tecton heritage by being able to get up closer to the structures
especially the Entrance and Cafe 1 (Zoo Shop) as these will become part of a free access plaza outwith the paid admission boundary of the Zoo
The project will enable people to once again use the iconic Chairlift, enhancing their Zoo experience
and giving them a different (aerial) perspective on the Zoo, Castle and Tectons
The project will provide new skills through the DZG’s maintenance team’s acquisition of new
knowledge of appropriate maintenance techniques
The project will provide new experiences for visitors through the events and activities
The project will enhance people’s understanding of the Tecton structures and their role in the evolution
of the zoo through the interpretation provided as part of the project and available on the DZG web
site
The project will contribute to an improved sense of identity and community for local people through a
very visible urban renaissance project in the heart of a town ravaged by economic decline
The project will build partnerships with West Midlands architecture/building colleges and Universities
and strengthen a very positive and exciting partnership with the Twentieth Century Society
The project will improve the quality of the local environment through the renovation of eyesore
structures with high local visibility and interest
Source:4

3
4

2nd Round Application Form, Qu. 4a
2nd Round Application Form, Qu. 4b
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The outcomes achieved are noted in sections below on the individual components of the
project and summarised overall in Section 26 – Conclusions.

5. Programme as Proposed
The programme as envisaged at Second Round was as follows:
LBC and planning consent (obtained by March 2012)
Appoint Chairlift contractor (April 2012)
Chairlift works (May to July 2012)
Detailed design>tender stage Tecton repairs (May 2012 to January 2013)
Tender evaluation and award February 2013
Concrete testing (January to June 2013)
Recruit Repair Programme Supervisor (January 2013)
Supervisor starts work (April 2013)
Select apprentices in conjunction with Dudley College (June 2013)
Start apprentice programme (September 2013)
Commencement of main works contract (September 2013)
Completion of main works contract (February 2014)
Design/ Install/commission interpretive works (September 2013 to February 2014)
Physical Completion of works March 2014
Tecton project activities programme (September 2013 to August 2015)
End of two year Apprenticeship project and Supervisor's contract (August 2015)
Write up of final evaluation report (October to December 2015)
Project ends (December 2015)
Source:5

6. Professional and Technical Resources
The consultants involved in the implementation of the Tectons repair works were as follows:
Discipline

Practice

Conservation Architect
Structural Engineers
Cost Consultants
Concrete Repair Advisers

Bryant, Priest, Newman, Architects
Stand Consulting Engineers
PMP Quantity Surveyors
Rowan Technologies

Source:6

The implementation of the chairlift project did not involve any consultants, rather, a range of
specialist contractors.

7. Physical Repair Works Undertaken - Chairlift
“The chairlift was the first passenger-carrying aerial ropeway to be installed in England, and
transports visitors from the zoo’s lower zone to the 11th century Dudley Castle on the upper
level, within a two-minute journey, offering panoramic views across Sandwell to Birmingham,
and travelling directly over flamingoes, llamas and rare breed sheep grazing on the banks. Mr
Suddock said: “We have all the original drawings, and despite its age the changes mainly
centre on cosmetic refurbishment where the chairlift has suffered exposure to the elements,
and slight modification to the T-bars on the chairs. It’s a fantastic piece of machinery and a
tribute to 1950’s engineering techniques.” The chairlift opened to DZG’s visitors on May 11,
1958 and within six months had carried more than 154,000 passengers – approximately one
third of persons visiting the zoo during that period. Mr Suddock added: “Early passengers
5
6

2nd Round Application Form, Qu. 5d
2nd Round Submission Document pp 1>2
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paid sixpence for their journey, but 2012 travellers will be able to use the facility for free.” [see:
http://www.dudleyzoo.org.uk/chairlifts-anniversary-refurb/]
The refurbishment work to the chairlift involved:
•

The chairs have been suitably modified and repaired to meet current standards,
painted in original colour and returned to good order.

•

Some repair work was required on the rope hanger system for a small number of chair
units.

•

Some pins and all roller bearings were replaced on all roller sets.

•

Tyres were replaced on the middle stanchion.

•

The roof of the motor room was replaced

•

Safety netting was been purchased.

•

An additional cage arrangement was fitted for the middle stanchion to enable future
servicing to be made easier and more cost effective; particularly the greasing as
evidence shows this was not carried out often enough over a long period of time.

•

Painting of entire structure was undertaken. The structure was found to be in good
condition considering its age. Some areas around the foundations may need some
strengthening moving forward but this is not an immediate concern and so was not
required as part of this project.

•

A replacement electrical panel was required as a lot of the equipment was found to be
obsolete.

•

DZG provided in house labour and materials to repair the bottom shed, the apex of
motor housing, paint and replace fencing at the bottom section week commencing 16th
July.

Above and right: Former CEO
Peter Suddock with the 1958
chairlift prior to its refurbishment
for visitors’ use in 2012.

Seventies’ visitors enjoy the
panoramic view from the
chairlift.

The budget at Second Round was: £115,000 + £4600 irrecoverable VAT = total £119,600
The gross costs actually incurred were £130,068. Costs exceed the budget because:
•

A new electric panel needed replacing (this was claimed as eligible project
expenditure). The gross cost of this was £4,577 (including irrecoverable VAT).
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•

The shed at the top of the Chairlift needed repairs totalling £6,405. However these
were not claimed for as they were outside the scope of the HLF project. When the
Chairlift was put back into commission it was realised that it needed a new shed and
canopy at the top and bottom. So this work was done even though it was known that
it would not be possible to claim for it. The majority of the work was done by DZG’s
own maintenance team with some material costs.

Chairlift repairs in progress
The Chairlift came back into operation in August 2012, one month later than scheduled. The
breakdown of costs incurred is set out in the table below. The total reported of £130,068
comprises £114,844 of eligible works costs plus £6,405 of ineligible shed and canopy costs
plus £8,819 of irrecoverable VAT.
Description
Asbestos Removal
Electrical work on mains under stairs - upgrade
Chair lift isolation
Replace Stop buttons
Stop buttons
Work completed to 29/6 - Sandblasting & Painting
Sandblasting & Painting Cable car system
Painting to framework
Provide paint for future maintenance works
Refurbishment of Chairlift
As per quote
As per quote
As per quote
Collection and delivery of cars
Signs for Funding
Floor Plate & Mild steel angles
Load and transport chairlift parts
Load and transport chairlift parts
Inspection and Re-commissioning of Chairlift
Site Attendance Safety Check
Padlocks to lock perimeter of the Chairlift area
Chairlift Control Panel & Installation
Service to Chairlift Motor
Lift out electric Motor back into Chair Lift
Lift out electric Motor back into Chair Lift
Materials
In House Labour
Total Cost to be Claimed

£ Cost
5,458
1,826
78
224
168
8,974
20,998
11,470
79
12,847
12,847
12,225
12,847
797
474
406
1,346
1,346
10,249
443
55
4,578
3,366
281
281
3,110
3,295
130,068

8. Chairlift Operation, Usage, Publicity and Feedback
The Chairlift generally operates every day throughout the summer and then closes after half
term in October. It starts again in Spring/Easter (March time). The weather is a big factor in
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determining the operating pattern – it is not a great experience when it is cold, wet and windy
and DZG has to consider the health and safety aspects of operating in windy conditions which
are more prevalent in winter.
“DZG CEO Peter Suddock said: “We have had tremendous interest in the chairlift since it reopened to the public on August Bank Holiday 2012 following restoration, and have carried out
a simple survey using clicker counters to find out just how many people take the two-minute
ride between the zoo’s upper and lower levels, which comes in at around 80 per cent.
“That’s an amazing percentage and is in excess of 300,000 visitors, which is just fantastic.”
[See: http://www.dudleyzoo.org.uk/two-years-of-chairlift-rides/]
The Chairlift has also enjoyed excellent publicity and feedback. This can be categorised into
the following:
•
•
•

Press/Online
Trip Advisor/Social Media
Video Material

Press/Online
Website research reveals 13 press articles, excluding YouTube and Trip Advisor items (see
below).
Social Media – Trip Advisor
“The chair lift is not for the faint hearted but you see amazing views.”
“It’s good to see the chair lift back in action …”
“Good features such as the land train and the chair lift are a good nostalgic treat.”
“And loved the chair lift to the top, so much so we went on 3 times.”

Video Material – YouTube
www.youtube.com/watch?v=GFmyG8OahHI Express and Star 1,179 views
www.youtube.com/watch?v=InF8_1VkuH0 restoration 150 views
www.youtube.com/watch?v=d1Y5CfSTMe4 Express and Star 122 views
No specific evaluation proposals were put forward at Second Round for this aspect of the
project. However, data collected by DZG during the summer and early autumn of 2013 (until
the Chairlift stopped for the winter in early November) shows an encouragingly high peak
season level of usage. Far greater than anecdotal recollection by the writer of likely levels of
penetration thought likely by the then CEO of DZG.
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Visitor Transport Data
Car Park

August

Sep

Oct

Nov

Total

12685

4559

2694

1486

19938

1365

1029

915

124

3309

Train Pax

33769

11162

7146

825

52077

Chairlift Up

25981

5017

2961

216

33959

Chairlift Down

20013

3969

2098

90

26080

Visitor Numbers
Excluding Under 3's
Visitor Numbers exc Under 3's

61838
4696
57142

19713
1921
17792

12089
1066
11023

6418
561
5857

93640
7683
85957

21%

23%

22%

23%

21%

2%

5%

8%

2%

4%

Train Pax % of Total Visitors

55%

57%

59%

13%

56%

Total Chairlift % of Visitors exc. U3's

80%

51%

46%

5%

70%

Train Journeys

Weather
Car Park % of Total visitors
Train Journeys % of Total Visitors

Source: DZG operations data, 2017

Above: The chairlift back in operation
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9. Introduction to the Physical Repair Works Undertaken - Tectons
The issues associated with the repair work to the four Tectons were described thus at Stage
D in the Second round Submission document:7

Tecton

Repair Issues and Proposals

Entrance Gateway

There are a range of technical issues associated with the repair
of this structure including the need for some
demolition/rebuilding of the kiosks under the canopy to allow
the canopy to be repaired.
The slender steel columns that support the roof will need to be
strengthened where they enter the ground due to corrosion

Kiosk 1

This is the smallest and most straightforward of the structures
to be repaired. It is proposed to use this structure as a repair
‘test bed’ to try out various repair techniques.

Former Station (Safari)
Café (latterly the Zoo
Shop)

Research has uncovered the original construction of this
structure, which was of a semi open enclosure with the roof
floating above the wall sections: the latter provided wind
protection. It is impractical to return the structure to this form
as it continues to have a key role to play in the Zoo’s
commercial and operational life.
The proposal is to remove the solid post Lubetkin infills,
introduce frameless glass panels and provide glass doors to
the concrete framed entrances.

Bear Ravine

This is by far the largest of the four structures. Survey and
structural investigation has revealed the extent of deterioration
of the structure and the scale of the repair task, which is greater
than had been appreciated hitherto. However, the indicative
prices obtained from concrete repair contractors suggest that
the proposed repair work can be accommodated within the
project budget. The supervisor and apprentices would be able
to carry out work not covered by the main contract as a
subsequent task if required.

The baseline position was accurately recorded by the detailed survey drawings and
photographs produced for the condition survey undertaken during the development phase of
the project prior to the Second Round HLF application being made. Work in advance of the
physical repairs included the refinement of the repair specifications and these, too, became
part of the baseline database.

10. The Tecton Repair Process and Works in Detail
The narrative below is an edited version of the paper prepared by David Platts of Bryant,
Priest, Newman, Architects and Stuart Tappin, Stand Consulting Engineers. The original
version can be accessed at: http://tectons.dudleyzoo.org.uk/white-paper/introduction/

7

2nd Round Submission Document, p4
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Introduction
The design team of BPN Architects and Stand Consulting Engineers was appointed in 2011
to prepare an application to the Heritage Lottery Fund (HLF) for the repair and refurbishment
of four of the structures. These were the grade II* entrance, Bear Ravine, and a nearby kiosk,
together with the grade II listed shop, originally known as the Station Café. The design team
brought together a vast expertise in 20th century buildings and an overview on conservation
issues, as well as Stand Engineers’ involvement on the casework committee of the Twentieth
Century Society and the ICOMOS International Scientific Committee on Twentieth Century
Heritage.
The four structures were generally in a poor condition although some parts of the Bear Ravine
were in a very poor state with extensive areas of spalled concrete due to corrosion of the
reinforcement. A number of previous repairs had been carried out, including some using
polymer modified mortars. None of the repairs had addressed the underlying issues or
prevented further damage and some of these had also failed. A number of reports written
before our involvement had concluded that a combination of major repairs and partial
rebuilding was required.
None of the structures was being used as originally designed. Both the Bear Ravine and Kiosk
were abandoned. The Entrance was used occasionally, but three of the five ticket kiosks were
boarded up. The Station Cafe had seen much change over the years and was at the time
being used as an entrance to the zoo and gift shop. Much of the building was closed off and
used for storage.
Appraisal and Investigation Stage
From the outset the approach was the same as for any pre-20th century listed buildings. This
was to gain an understanding of the form and condition of the structures and use this to target
repairs based on the principles of using compatible materials with the minimum amount of
intervention into the historic fabric wherever possible. A key part of this approach was not to
repair unless there were clear signs of damage. For example, the poorly formed construction
joints and local irregularities in the surface from poor compaction would be preserved as a
record of how the structures were built.
We began with a review of the historic documents held within the Zoo’s archive. This vast
amount of information allowed us to build up a detailed picture of the structures intended use,
original forms and even colours. The original Tecton drawings clearly outlined the structures’
intended form. Photos taken post-completion allowed us to see materials and finishes and
even though they were black and white these would help to inform later decisions on colours.
These pictures also allowed us to identify alterations to elements of the buildings. For example,
the ‘ZOO’ lettering on the front of the Entrance kiosks was thought to be original. After
reviewing the historic images, we identified that the ‘Z’ had a slightly different shape on the
corners, telling us that they had been replaced at a later date. Within the archive we also found
Zoo programmes from every year dating back to its opening. On the programme from 1937 a
hand painted image of the Entrance clearly showed red lettering with a white border.
The next stage was a visual assessment of the structures. We posed questions such as how
would they have been designed, how did they build with reinforced concrete in the 1930s,
what was the quality of the construction and how had they been altered or repaired? From this
we were able to get a general ‘feel’ for the structures, assess if the defects were generic or
specific and identify where there were particular structural issues.
The undulating entrance structure was now used only at peak times. Several of the kiosks had
been shut off from use and wrapped with half-round timber cladding. Every element of the
structure had been painted in a variety of colours through its history. The internal turnstiles
had been removed and in one area a large industrial sliding gate had been installed. The
proposed design for the entrance was to strip away all of the added items and to reanimate
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the original structure. All of the kiosks were to be reopened and put back to their original design
in both form and material.
The neglected structures of the Bear Ravine and Kiosk were the most unchanged due to the
fact they had been left unused for many years. As with the other structures both had many
years of different paint finishes. The design approach for these two structures was much the
same as the Entrance, to reinstate the original design intent but it was clear that the Bear
Ravine would need a detailed structural appraisal due to its ambitious form and obviously poor
condition.
The Station Cafe was the most changed from its original construction. Through the years the
building had been carved-up, adapted, split up and put back together again. It had been used
for a fish and chip shop, nightclub and various other purposes which would never have crossed
Lubetkin’s mind. The original open, windowless pavilion style of the building had been infilled
and the existing zoo shop bore very little resemble to the original station cafe. A large portion
of the building had been closed off and used for overflow storage. The intention was to open
up the building once more and to remove all of the later additions to leave only the original
structure. To fit within the wider zoo masterplan and the way the majority of visitors now arrived
at the zoo, the shop also would become the main entrance. It would also house an
interpretation space to explain the history of the zoo and the Tecton structures.
The structural assessment found the majority of the problems were due to corrosion of the
reinforcement. In many areas the cover to the reinforcement was much less than the one inch
(25mm) cover for main bars and half-inch (12mm) cover for secondary reinforcement which
was recommended at that time in the 1933 “Report of the Reinforced Concrete Structures
Committee of the Building Research Board with recommendations for a Code of Practice of
the use of reinforced concrete in buildings”. There were however some areas where the
damage appeared to be as a result of structural problems. At the entrance building we noted
there were transverse cracks in similar locations on the top face of each of the five curved
slabs. We also had concerns about the integrity of the connection between the top of the solid
steel columns and the slabs. At the Bear Ravine there were cracks in the side walls of the
cantilevered viewing platform, a longitudinal crack in the slab above the downstand beam and
a distinct “bounce” at the outside edge of the platform from a heel-drop test.
Concurrent with our appraisal was a series of investigations and tests carried out by Rowan
Technologies Limited. Schmidt hammer tests which found the compressive strength to be
mostly in the range of 40N/mm2 to 55N/mm2 with only a few readings between 30 and
40N/mm2. All the readings were greater than the minimum cube strengths for the four
categories of “Ordinary Grade Concrete” in the 1933 BRB report. This, combined with our own
assessment, confirmed that the strength of these structures was generally not a concern.
Tests on samples of the concrete found the chloride and sulphate levels to be within
acceptable levels. The main issue was the widespread inadequate concrete cover to the steel
reinforcement and carbonation depths of up to 40mm from the face of the concrete. The
curved slabs to the entrance generally had a cover on the top face of between 13mm and
65mm and there were only occasional signs of corroding bars. On the underside the
covermeter survey was hardly required as large areas of reinforcement were clearly visible
through the many layers of paint. So why was the concrete cover so poor?
There is little information from the 1930s of how reinforcement was to be supported during
concreting. We found one contemporary reference, Cassell’s Reinforced Concrete of 1920,
which mentions the use of notched timber templates which “can be removed shortly after the
concreting has begun, quite a small quantity of concrete sufficing to hold the rods in place”. If
this was the method used at Dudley, then the undulating shape of the slabs meant it was
almost inevitable that the bars would slump towards the bottom of the wet concrete. We can
only surmise that the pressure to open the zoo to the public led to a ‘make do’ approach with
a render coat and paint to hide the reinforcement.

Page 13

There were also areas of exposed reinforcement and spalled concrete to the shop and kiosk
but the greatest damage was to the Bear Ravine. On the cantilevered viewing platform there
were large areas of the parapet where the whole of the face of the concrete had fallen away
and exposed the corroded reinforcement behind. We were also sufficiently concerned about
the extent of corrosion to some of the circular hollow steel columns around a stairwell to ask
the zoo to immediately install temporary props.
At the end of this initial stage our report to the HLF was able to place the structural defects
into two broad categories, those due to poor quality construction and subsequent deterioration,
and locations where there appeared to be structural issues that required more extensive
works. As the finishes were removed and our knowledge of the structures improved over the
course of the project we found that some of the structural concerns we had originally identified
were less significant and the number of areas in this second category gradually reduced.
Our initial appraisal also confirmed that the proposal to use ‘traditional’ concrete for the repairs
and to avoid modern polymer-modified materials wherever possible was feasible. Using
compatible materials reduces the risk of future differential movements due to thermal
expansion and contraction or changes in the moisture content. In addition, for listed structures
with exposed concrete like these, a “traditional” concrete mix will provide a closer visual match
to the original fabric. Since 2009 we have been advocating this approach alongside the
Twentieth Century Society at the annual course on concrete conservation at West Dean. The
tendering of the project at Dudley coincided with the publication of an English Heritage book
on the conservation of concrete, which proposes a similar approach.
The next step, during early 2013, was to undertake trials on part of the Entrance to ascertain
the best method of cleaning the concrete to remove the layers of paint while maintaining the
surface texture and board marks. It was believed that blast cleaning was the most appropriate
technique. Varying types of blast medium and air pressures were trialed until the best balance
of effective paint removal and damage to existing surface was found. We also specified a trial
repair to an area of spalled concrete on the shop to explore methods of how best to remove
the damaged concrete, how to deal with the limited concrete cover to the bars, the best
proportions for the cement: aggregate repair mix and how to match the surface finish.
Concurrent with the cleaning and repair samples on the structures, a paint survey was
undertaken to analyse the layers of paint present on the different surfaces. This microscopic
analysis told us the colour history of the structures and also and more importantly the original
finishes and colours.
How the Structures Work
The entrance to the zoo is formed of five undulating reinforced concrete slabs that appear like
a wave above individual ticket kiosks which are built of brickwork and timber. Each roof slab
is 175mm thick and approximately 7m x 7m on plan. The slabs have a projecting edge beam
on three sides, a device that avoids water staining from the run-off of rainwater. The slabs are
supported on nine 90mm diameter solid steel posts on a 3m square grid. These posts bear
onto shallow concrete pad foundations. The two layers of 1/2 inch (12mm) plain round bars
that we could see close to the soffit of each slab indicated that they were designed as twoway spanning slabs. Overall stability is provided by a moment connection at the column heads.
The entrance is on a slope and the design cleverly exploits this by having the end of one slab
overlapping the next. At each overlap the three edge columns pass through the lower slab and
into the slab above; a detail that provides an additional restraint against lateral movements.
The shop is a more conventional structure with 100mm thick reinforced concrete walls and
three lines of circular reinforced concrete columns. These columns support the roof which is
formed by a 125mm thick slab and upstand beams. Three of the internal columns had been
removed and replaced with steel beams and columns. We found out during the works that
these alterations frame a lowered floor slab which was the dance floor from when the building
had a brief life in the 1970s as Bentley’s Night Club.
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The two levels of walkways to the Bear Ravine are formed by flat slabs with the upper level
supported on mushroom-head columns with thin reinforced concrete walls and hollow steel
columns around the stairwell. The cantilevered viewing platform is a more complex structure.
The 130mm thick slab is supported at the rear by the concrete walls to the bear pens below
and propped at mid-span by a 350m deep x 200mm wide downstand beam. The outside edge
of the slab is connected to the concrete parapet wall that acts as a deep beam which is
anchored back to the main structure at each end. The structural action of the parapet as a tie
beam was confirmed when we saw lines of twisted reinforcing bars close to the top of the
beam. These are Isteg bars, a patented reinforcement system which was developed in
Germany and introduced to the UK in the early 1930s. The system used pairs of plain steel
bars twisted together so that the cold working increased the yield point of the steel by about
50%. Spandrel panels below the parapet at each end act as a prop to the parapet walls and
also provide a support to each end of the downstand beam. Both faces of all the parapets
have a ribbed finish formed during the casting stage by corrugated shuttering.
The small kiosk near to the Bear Ravine uses a combination of reinforced concrete walls and
hollow steel posts to support the 150mm thick elliptical roof slab.
Phasing and Procurement
A strategy for phasing the works was adopted to suit the running of the zoo, beginning with
the entrance and the shop. These are the first two buildings which visitors see, so carrying out
the initial works here would give an immediate impression that the zoo was improving as an
attraction and caring for its building stock. Another consideration was to use these two
buildings as a learning exercise for the project team and contractor before embarking on the
more extensive works that were needed on the Bear Ravine. There were also concerns that
the scale and extent of repairs needed on the Bear Ravine could take a sizable slice of the
funds to the detriment of the entrance and shop.
The work within the entrance was also phased to maintain the visitor entrance to the zoo while
the shop being refurbished. To facilitate this, the work was carried out on three kiosks first,
allowing visitors to enter via the remaining two. Following this first phase the three refurbished
kiosks were opened and the remaining two were then refurbished.
The majority of the works to the entrance were related to the concrete repairs, but the shop
was a more general refurbishment with the concrete repairs as just one part of the overall
scope of works. Based on this, it was decided to have separate tenders for a principal
contractor and for the concrete repairs. In this second group were contractors who only deal
with concrete repair and specialist stone masons with experience of concrete repairs. A local
contractor from this second category was appointed.
The grant from the HLF included the cost of a Repair Programme Supervisor and two
apprentices who would study part-time and gain practical experience by working alongside
the contractor. The longer-term aim was for the apprentices to remain at the zoo to deal with
on-going repairs and maintenance to the other structures. Finding a clerk of works proved to
be more difficult than envisaged and although candidates were interviewed, no one suitable
had been found by the time the work started on site. However, the eventual outcome proved
to be very beneficial, as described later.

Tender Information
Within the tender pack was a full strip out specification. Informed by our research into historic
documents and site investigations we prepared detailed drawings that identified areas to be
removed and more importantly areas and items to remain untouched. This was a key
document and one that would be referred back to throughout the project. There were many
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unknowns at this stage due to the fact the structures had not been fully stripped out or cleaned.
These were identified in the tender together with an approach to cover the investigations and
appraisal needed to prepare final details.
The core of the tender documents was made up of detailed specifications that outlined the
treatment and finish of the materials. Items which we knew were to be replaced, such as one
of the shop front glazed timber screens, were detailed to match the existing profile. The middle
screen was covered and assumed to be in a salvageable condition, although it turned out that
this too needed replacing. The end screens were to be repaired in situ with well-seasoned
timber to match the existing. The client’s desire was to introduce double glazed panes but this
would have been detrimental to the aesthetics of the building and it was agreed to use single
glazed panes. The front screens were originally open and without glass but had been glazed
for a long time. To maintain their delicate look and to emphasise the slender section size of
the timber the single glazed panel had to be maintained, as the double glazed panel would
have appeared far too heavy.
The opening below the roof slab had been filled with masonry that was removed to expose
the true form of the building. These areas were filled with bespoke, single gazed panels set
into a slim aluminium profile.
As noted above we were not entirely sure what we would find on the internal concrete surfaces,
or indeed to some extent the external ones either. Reading through previously carried out
reports, it was noted that vivid colours were discussed. None were evident but a specification
for a painted finish was prepared at tender stage in the hope that cleaning would give some
clue to colour and its location. A mineral paint was specified to enable the structure to breathe.
Reports were received to the effect that when an impervious silane was used moisture was
becoming trapped inside the structure causing deterioration. We wanted to stop water ingress
but allow the concrete to breath naturally.
The findings from the various tests, trials and investigations were incorporated into the tender
package. For the structural works this included drawings of the existing structure which
recorded the areas of damage we had seen and those areas which were still covered with
finishes where we expected there to be defects. This included most of the inside of the shop,
which continued to trade until the start of the works. Plans and details showing the proposed
works noted the known areas of defects and indicated allowances for repairs which would be
confirmed once the structure was exposed. The repairs were cross-referenced to our
specification which gave details and methodologies for a number of types of repair. These
were referenced to locations (on the top, side or soffit) and to the anticipated depth of the
repair. This allowed the contractor to cost the scope of works and identify which repair to use
for each location.
The standard repair for use on the top of level surfaces and vertical faces was a 1:2:4
cement:sand:aggregate mix to match the original concrete. Shallower repairs used a 1:4 mix
of cement and graded aggregate up to 5 mm in size. Up to 20mm aggregate was used in the
mix for larger areas of work where the concrete was re-cast. The procedure was to cut out the
edges of the damaged concrete using a small disc cutter, taking care not to cut the
reinforcement. The arrises needed to be undercut slightly to improve the mechanical adhesion
of the repair material. Once all the loose and damaged concrete was removed to expose all
of the surface of the reinforcement the bars were cleaned back to a bright, shiny finish. They
were then given an anti-corrosion coating and covered with a cement slurry immediately
before placing the concrete. In general the concrete had a plain finish but the shuttering did
need to match the existing finishes including joints between boards.
There were some locations, mostly to the soffit of the slabs and beams, where a repair using
a traditional concrete mix was not possible without significant implications for the historic
fabric. Either the concrete would need to be entirely removed to recast around retained
reinforcement, thus losing significant amounts of historic fabric, or the thickness of the slab
would have to increase to place concrete from below that would provide an acceptable cover
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to the bars. Both of these options were rejected and a 4mm thick proprietary render was
applied to the cleaned and primed surface, which was then manually worked on the surface
to match the surrounding board marks. For the entrance slabs our tender drawings showed
an allowance to provide this render coating to all of the soffits.
The soffit within the shop was hidden by a suspended ceiling. The area within the store room
showed a considerable amount of exposed reinforcement. It was believed that the rest of the
soffit would be in similar condition and it was agreed that instead of repairing this, which would
have considerably stretched the project, the contractor would carry out minor repairs and
install a new ceiling below. This would leave the repairs for future refurbishment. This
approach also gave the advantage being able to hide the new services such as cabling to new
lighting and safety systems. A design was developed to stop this new ceiling finish inside the
new glazing around the perimeter of the shop to help identify the ceiling as a new element.
Entrance and Shop Repairs
The contract for the entrance and shop started in September 2013. When work began the
strip-out and cleaning processes happened concurrently. When the trial cleaning was carried
out on the underside of the soffit a blue colour was visible. When the entire soffit was cleaned
it was seen that this blue was on the entirety of the underside. The edges however, showed
no sign of colour. The microscopic analysis backed this up by showing a layer of dirt on the
concrete edges before the first layer of paint was applied, indicating it had been left untreated
for some time. The stripped soffits revealed extensive areas of exposed, corroded
reinforcement and spalling concrete. It was clear that our tender allowance to treat all the
soffits was indeed what was required.
Another tender-stage allowance was to break out the concrete around a number of the column
heads, install additional bars and re-cast with new concrete. A trial investigation was carried
out to the column head which had the greatest amount of damage to the concrete. After the
slab had been temporarily supported and the concrete locally removed we saw that the
reinforcement around the column was in a poor condition. We also saw that the column had a
180mm x 180mm x 20mm thick welded head plate which showed no significant signs of
damage. Our tender detail for this area had been to clean all the steelwork, provide additional
steel bars around the steel post and install a cementitious grout, poured from above through
holes drilled through the concrete slab. For the trial location, where a hole had been formed
through the slab a new section of concrete was cast. Elsewhere the contractor was able to
repair these areas from below, either with a traditional concrete repair placed by a letterbox
shutter, or with a render repair mix.
As mentioned earlier, there were cracks on the top surface of each canopy which were on the
hogging curve of the slab. There were no obvious structural reasons for this and the most
likely cause was small scale folding of the slab from thermal movements. As it is not possible
to stop these movements our initial suggestion was to fill these cracks with a soft lime mortar
and accept that this was an area that would need a higher level of on-going maintenance.
However, it was decided that water ingress into the slab had to be prevented across its entirety
to prevent future damage to the newly repaired soffit and paint finishes.
The canopies had never been waterproofed on the top surface and instead relied on a shallow
fall to a small drain that ran down through the kiosks below, with the majority of rainwater
running over the edge of the roof slabs. The concrete was, unsurprisingly, damp and a
temporary covering was placed over each section to allow the structure to dry out before the
new finishes were applied. We had planned to treat the top surface with a silane to stop any
water from penetrating through the concrete. However, through further discussions with
various specialists we believed that any ponding water would eventually find its way through.
The criteria for a new covering included the need to be reversible and to be able to
accommodate thermal movements. It also needed to be visually acceptable as the top of the
Entrance can be seen from the top of Castle Hill and when journeying down the chair lift. No
flashings or mechanical fixings could be evident as this would destroy the slender edge detail
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of the wave forms. With the exposed location of the Entrance the new covering would also be
subject to uplift pressures. Through various discussions with the local conservation officer and
English Heritage, it was agreed that a permanent solution was best to safeguard the future
maintenance of the structure whilst providing little visual impact. The solution was a liquid
applied membrane that, when dry, formed a single covering fully adhered to the concrete
surface. This system allowed the waterproofing to extend right up to the edge of the slab,
leaving only a 3mm thick visible profile. The resulting surface will accommodate also any
thermal movement experienced by the curved concrete surfaces. To match the surface colour
and texture with the existing concrete a resin-set quartz was applied to the top. The aggregate
for the quartz was sourced from a local quarry to best match the tone and consistency of the
concrete. The resulting view from the chair lift is five seemingly untreated concrete canopies.
At the shop, the initial work involved the stripping out of all the internal fixtures and fittings and
the removal of the external roof finishes. Once stripped, the concrete roof structure was in a
better-than-expected condition and only required a few local patch repairs. A single-ply
membrane was installed over new insulation. The existing roof lights were opened up and
combined with the removal of the high-level brick infill this completely changed the feeling of
the internal space, flooding it with natural light as was originally intended.
We had seen a part of the underside of the roof slab within the storeroom and once all the
finishes and the black paint – another reminder of the nightclub – had been removed we were
able to complete our investigations and finalise the scope of repairs. On the underside of the
slab the main issue was the poor concrete cover to the bars and a number of areas with
exposed reinforcing bars needed to be repaired. As most of the soffit was to be hidden behind
a new suspended ceiling a different approach was adopted for isolated exposed bars and
hairline cracks. To make best use of the available funds it was agreed that if the current
damage was not structural and was not likely to deteriorate in the future it was left untouched.
The initial strip-out process proved to be fascinating and delivered a few surprises. One such
surprise was that when the existing screed was broken out the original stone flag paved floor
was found underneath. In some areas it was in remarkably good condition and after trialing
some cleaning methods it looked almost new. However, due to the changing use of the
building through the years the paved floor had been removed in some areas and other areas
were in very poor condition. The floor had been laid onto compacted ash and it would need to
be removed and re-laid over a new slab, a damp proof membrane and insulation. This coupled
with the large areas that would need replacing led to the decision to lay new floor finishes over
the slabs and leave them for a future renovation. The new timber floor floats above the existing
and allowed insulation and underfloor heating to be installed. This provided the same benefit
as the new ceiling, the ability to hide services. This was especially important for the underfloor
heating, which avoided other, more visible methods of heating. The flooring finish was a
textured vinyl tile that mimicked the finish of the existing concrete slabs. The pattern of the
original floor was recorded and used to inform the layout and detail of the new flooring above.
The non-original steel beams and columns that had replaced the concrete columns were
removed and new steel columns installed onto new concrete pads placed around the original
damaged foundations. Steelwork was chosen in place of re-forming the columns in concrete
because of the speed and ease of installation and the significantly lower cost. It was also a
concern that new casting techniques would look too good next to the existing columns.
Instead, a mould was taken from one of the existing columns and used to create in GRP the
new cladding which was installed in two half-sections with the joints mimicking the cast lines
in the original shuttering.
The most significant structural alteration was the result of changes to the way visitors now
arrive at the zoo. Rather than arriving by public transport at Castle Hill, the majority of visitors
now arrive by car and park some distance from the original entrance. As part of a bigger sitewide development the new entrance would now come through the Station Cafe. To facilitate
this a new opening had to be made through a reinforced concrete wall. A new steel angle was
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added to support the structure above the new opening and the mechanism for the sliding glass
doors.
Throughout the strip-out process, as years of paint finishes were stripped away from the
concrete vivid colours started to emerge. Colour was found externally during the test cleaning
but was not expected internally within the Station Cafe. The use of colour internally
transformed the proposed interpretation of the space. It was interesting when reviewing the
original black and white pictures as the different tones could now be identified as different
colours. Bright red and blue were used on the internal walls, those running parallel to the
entrance were red and those running perpendicular in blue. This along with the continuous
gap between wall and roof served to identify the walls not as connected surfaces but as a
collection of planes. Different methods were trialed to expose these coloured surfaces whilst
causing as little damage as possible. After several attempts it was decided the best method
was to strip the surface with blast cleaning and then reinstate the colours with a mineral based
paint. Samples were taken and analysed and then compared against the paint remnants on
site as well as reports from interviews with Lubetkin. A sample wall was created on the back
of the toilet block to test the paint types and colours on the concrete surface. After a few trials
a Keim Lasur (semi-transparent) paint was chosen for external walls. A colour matched to the
existing tone was diluted at a ratio is 4:1, not to cover the repairs and surface inconsistencies
but to provide an evening tone so as to not detract from the overall building form. Internally a
Keim Soldalit (solid paint) was used to recreate the vibrant blue and red colours. Internal
surfaces originally left fair-faced concrete were treated with the Lasur. External surfaces were
treated with a breathable silane prior to colour being applied, to provide a water resistant
surface whilst still allowing moisture to escape from within the structure.
The most significant repair works were to the attached toilet block. A section of the
cantilevered roof slab above one of the entrances was so friable that the concrete could be
unpicked by hand. The rebuilt section was considered as a piece of new construction and
designed for imposed loads from modern codes. This required some additional reinforcement
alongside the original bars before the section was re-cast to the original profile. To the rear of
this building were two high-level windows which ran the full length of the building. These sixmetre long openings each had a slender 130mm x 130mm reinforced concrete mullion at midspan. Once the damaged concrete had been removed the reinforcement to one mullion was
found to be in a reasonable condition. After cleaning and coating the bars the mullion was recast with new concrete. The bars on the second mullion had lost a significant amount of their
cross-section and we prepared two repair options: re-casting with additional bars or replacing
with a steel hollow section. After discussions within the project team and English Heritage the
option for a steel post was agreed and installed.
Paint analysis of the existing timber showed a creme enamel paint finish. A colour code was
produced from this analysis and used to create a match finish. The same analysis showed the
steel columns to the entrance to be bright silver. The colours, which appeared very extreme
in isolation, come together as a nice composition.
Bear Ravine and Kiosk Repairs
The works to the entrance and shop were substantially complete on programme and both
buildings were opened in time for Easter 2014 to much acclaim. The Zoo now knew how much
money was left for the works to the Bear Ravine and Kiosk. More importantly the design team
had tested the process of repair and could develop the best strategy to tackle the extensive
works required at the Bear Ravine.
Unfortunately, the performance and general level of management by the contractor who had
carried out the concrete repairs to the entrance and shop had deteriorated during the works.
One consequence of this was that during the works one of their foremen applied for the
position of clerk of works. The expertise in concrete and stone repair held by this person and
obvious enthusiasm for the project presented a new possibility of employing someone who
could be much more than just clerk of works. Subsequently hired by the Zoo to lead the
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concrete repairs, with one assistant and two apprentices, the Zoo now had direct control over
the costs and quality of work. The same general contractor who had worked on the Station
Cafe and Entrance was used to provide the site mobilisation and scaffold. The concrete
cleaning, painting and waterproofing were procured as a separate package through the main
contractor.
Then CEO Peter Suddock explained that: “Lessons learned during Entrance/Shop Phase One
eased production for the second part of the programme. During the early work we were totally
reliant on contractors' skills and quickly realised that this is a truly unique project and that skillset simply does not exist, workers were literally learning on the job, at DZG's expense. By
appointing
our
own
in-house
Construction
Supervisor and setting
up
an
apprenticeship scheme, with local students, in concrete repair we are not only controlling costs
and timescale, but also providing on-going maintenance for the remaining
eight Tecton structures to give them a future for generations to come to enjoy. A conservationbased approach was adopted, with traditional concrete used for the majority of the repairs and
carbon fibre added locally to stiffen a large cantilevered viewing platform. The repair of the
structures was the first part of the conservation work and was followed by the reinterpretation
of the structures to provide a programme which would sustain their future use.”
Conclusion
The approach and implementation of repairs to historic concrete is still at an early stage. To
help develop the understanding of best practice a programme of monitoring and testing has
been established in conjunction with English Heritage (now Historic England) to gauge the
effectiveness of the recent works. This will include a photographic assessment at 1, 3, 5, and
10 year intervals and corrosion rate mapping pre- and post-repair to assess changes in the
corrosion rates of the adjacent reinforcement. Concrete hardness tests using a Schmidt
hammer will be undertaken on repaired and surrounding concrete, and samples will be tested
to assess changes in the alkalinity at various depths across the depth of the concrete and at
distances away from the repair. Historic England is hopeful that the tests will confirm that the
high alkalinity of the new concrete repairs will migrate into the adjacent original concrete.
These repairs form an important part of the history of these buildings. To explain and promote
this and the rich history of their inception a portion of the Station Cafe now houses an
interpretive display telling the story of the zoo and its Tecton buildings. The display uses
historic images of the zoo, presents information on its architectural significance and describes
the works that have been undertaken. The surviving section of the original concrete counter
to the cafe forms part of the exhibit. This has been finished to its original form with a polished
concrete top, timber edging and a white tiled face. A portion of the counter was re-cast, with a
portion of the previously exposed reinforcement retained to show visitors how these buildings
were formed. A large section of the counter has been rebuilt in timber and finished completely
in white so as not to detract from the existing section but to better show the original sinuous
form. A key part of the success of the project has been the very close collaboration between
the client, architect, engineer and contractor, alongside regular reviews with English Heritage
and the Twentieth Century Society. This is especially important where the ‘light touch’
approach for listed buildings is applied. The project has been fortunate to have a client who
has a long-term commitment to the buildings and understands that it is not possible to ‘solve
once and for all’ the issues with these buildings and structures. The evolution of the
relationship with the contractor moving into the works on the Bear Ravine and Kiosk allowed
for an evaluative approach without cost-pressure from a main contractor. This avoided the
“tender and leave us alone” approach under which a main contractor would have looked to
penalise later changes. This was especially beneficial to the Bear Ravine where the approach
changed significantly from tender stage. It is hoped that the approach taken here can act as
an exemplar to other historic reinforced concrete structures, in the UK and elsewhere. Further
technical information can be accessed at: http://tectons.dudleyzoo.org.uk/project-detail/ .
Specialists retained by Historic England are monitoring the performance of selected parts of
the repairs to contribute to better future understanding of the value and longevity of the repair
techniques and materials used.
Page 20

11. Entrance Gateway

Above left: the Entrance Gateway in its heyday. Above right: before refurbishment

Above left: visitors inspect the progress of the works. Above right: the poor condition of the
underside of the entrance canopies. Below: canopy repair work in progress.
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Above: the refurbished Entrance Gateway.
Restoration of entrance complete
30-07-2014
The final piece of scaffolding has been removed from DZG's Tecton entrance as the
iconic wave structure is restored to its 1937 glory. Work has now transferred to bear
ravine and kiosk one which should be completed in autumn.
31-07-2014
Firstly, the refurbished buildings look great - the shop looks amazing - I really didn't
know how it would end up but that's a great piece of work.

http://www.zoochat.com/38/dudley-zoological-gardens-2014-a351493/index9.html
12. Kiosk 1
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Above top left: Kiosk 1 before repair. Above top right: Kiosk 1 with propping due to unsafe
condition. Above bottom left: repair work in progress. Below bottom right: the first view of
the original lettering on the Kiosk frontage (see further below).

“Original 1937 script on the kiosk came to light when restoration workers peeled back decades
of paint to reveal an original confectionery advertisement for Teddy Gray’s rock. Head of
Media and Communications, Jill Hitchman said: “We were excited to see the confectionery
advert, particularly as we still have supplies of rock from the same manufacturer, Dudleybased Teddy Gray, who sold ice-creams and sweets from the site’s two kiosks from the day
the zoo opened in May 1937 until the 1980s when a change in health and safety regulations
prompted their closure.”
See: http://www.dudleyzoo.org.uk/tecton-treasures-unearthed/]
“Two kiosks were constructed within the Zoo, their purpose to provide refreshments to the
Zoo’s visitors. Simple structures, they were comprised of an elliptical concrete roof slab
supported by slender steel columns, beneath which was contained a small store room whose
walls do not extend to touch the roof above. The front wall of the store extends as a lower
element, wrapping around to form a counter from which the public could be served. The
internal space was divided to allow display space at the rear, which was fitted with timber
shelving on metal brackets, and at the front behind the glazed timber lattice frame. The
geometry of the store extends either side in the form of low level walls containing open timber
lattice frames. The elliptical canopy roof extends well beyond the footprint of the building on
all sides, providing shelter for queuing visitors”.
See: http://tectons.dudleyzoo.org.uk/collection/kiosk/
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Below: completed repairs to Kiosk 1 with the Bear ravine in the background.

13. Former Station (Safari) Café (now Shop)

Above left: The former Safari Café (Zoo shop) as it was prior to the project starting. Above
top right: the original plan of the Safari Café.
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Above: left and right: Gutting of the nightclub that occupied the former Safari Café for some
years

Above left and below: Safari Café roof in stripped out condition. Above right: roof repairs in
progress
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Above: experimenting with paint and pigment colours on the side of the former Safari Café

Above left: former DZG CEO Peter Suddock shows visitors the repair of the counter of the
Safari café, rescued from years of neglect within the nightclub fit out. Above right: the
completed repair.
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Above: the completed interior, ready for final fit out.
Below: the exterior of the refurbished former Safari Café, now the Zoo entrance, shop and
Tecton interpretation area.

Former DZG CEO Peter Suddock explaining to invited experts, (four pictures below) about the
challenges of the refurbishment of the Safari Café.
"The structure had suffered over the decades; the entrance had undergone minimal
maintenance and while the shop had been changed internally, the cosmetics were hiding
years of poor remodelling. "Prepping work was lengthy, restoration was hampered by the cold
dark days of winter with shorter daylight hours and inclement weather and we also stayed
open throughout the whole season working around a visitor presence in what was, essentially,
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a building site." He added: "Throughout the whole of the restoration numbers remained
constant and we did not experience our predicted dip in visitor figures, which is a fantastic
level of support."

14. Bear Ravine

Above: the Bear Ravine in its heyday.
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Below: the Bear Ravine before refurbishment.

Below: refurbishment in progress:

Detail (left) showing repairs to the
‘corragated’
profile
of
the
balastrade of a section of the Bear
Ravine.
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“Workers restoring the Bear Ravine have
erected £15,000-worth of scaffolding around the
amphitheatre-shaped concrete building as they carry
out
repairs
and
match
colours
to
the
original paintwork.
“We are delighted that the programme of work is so
advanced, which is due to the launch of our
apprenticeship in Concrete Repair for Historic
Buildings. “It is a unique course, run on site by our
own team, and means we always have a high level of
expertise available and gives our full-time apprentices
a fantastic opportunity to gain valuable hands-on skills
that ensure our iconic Tectons are can be well looked
after in the future.”
[See: http://www.dudleyzoo.org.uk/tecton-treasures-unearthed/]
See http://tectons.dudleyzoo.org.uk/repairs/bear-ravine/ for two time lapse videos of the repair
work in progress.

[See:http://www.dudleyzoo.org.uk/tectontreasures-unearthed/]

“At the Bear Ravine’s pit wall workmen
discovered an enamel plaque circa 1950.
The plaque will be put into our
new Tecton Interpretation Centre, which is
sited within the newly-restored Safari
Shop,
and
tells
the
story
of Berthold Lubetkin’s inspired architecture
using
reinforced
concrete,
while replacing the script with authentic
type and original colours was included in
the first round of our restoration
programme back in 2009 when we started
discussions on these listed buildings with
Heritage Lottery Fund.”
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The minister was accompanied by former
Head of Heritage Lottery Fund West
Midlands Reyahn King and former DZG
CEO Peter Suddock at the Bear Ravine. Mr
Vaizey said: "They are simply wonderful
structures, I love them. "When you consider
that DZG's Tectons were constructed in
the 1930s they are so imaginative, with their
deep curves and sweeping shapes, they are
beautiful, and what an incredible project to
Above: former Minister for Culture, Media and
restore them to their original state."
Sport, Ed Vaizey.

Above: The Bear Ravine after refurbishment

Above left: Former CEO Peter Suddock and
Architect Larry Priest inspect the Bear Ravine
prior to repairs commencing.

Above right: repair work in progress
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The Bear Ravine, pictured above after rehurbishment, has now been officially ‘rescued’ from
ruin after Historic England declared in October 2015 that it was no longer on its ‘Heritage at
Risk’ Register.

Above a view from the rear of the Bear Ravine, after the completion of repairs.

15. Sealion Pool and Meerkat Enclosure - Repairs
The Sealion Pool, along with the Meerkat Enclosure, were two additional projects that were
on the ‘possible’ list for repair. It was hoped that they could be tackled if repair work on the
core group of buildings and structures that the project was committed to was completed under
budget. This proved to be the case.
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“The first task for the four-strong team was a
specialist steam clean to remove algae and
spores in the reinforced concrete in readiness
for reparation. Construction Supervisor Carlo
Diponio will be working alongside specialist
concrete repairer
Martin
Baker
and
apprentices Aaron Gelder and Nathan
Beaman, using a state-of-the art restoration
cleaning machine which pumps out steam at
temperatures of up to 160 degrees”.
“DZG CEO Peter Suddock said: “It will take more than a week to clean the left side of the
Sealion Pool then the team will move on to repair the concrete structures which form the roof
of the den, ramp and diving platform, using original shuttering techniques.” He added:
“Knowledge gained during restoration of the huge curves on the Bear Ravine has enabled us
to carry out this work.” [See: http://www.dudleyzoo.org.uk/tecton-sealion-pool-makeover/]
The right hand picture shows specialist concrete repairer Martin Baker setting to task on the
Sealion Pool using the state-of-the art restoration cleaning machine which pumps out steam
at temperatures of up to 160 degrees. “The reptilary, home to our large group of meerkats, is
one of 12 reinforced concrete Tectons at DZG. Our Construction Supervisor Carlo Diponio
and apprentice Nathan Beaman have spent weeks working on the walls at the back of the
meerkats’ home. Carlo, pictured above working with the curved construction, said: “The back
of the enclosure was damaged so we needed to reinstate the concrete. “We’ve just poured in
a cubic metre of concrete into wooden shuttering we made to give the walls their curved shape
and then we had to create the textured finish, an exposed aggregate finish, which was an
original feature. “We did a lot of test samples first to make sure we were replicating the original
look and we’re really pleased with how it looks so far.”

[See:
http://www.dudleyzoo.org.uk/makeover-formeerkats/]
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16. Tecton Repairs - Budget Analysis
Analysis of the ‘as approved’ budget prior to the implementation of the scheme starting with
the final out-turn figures shows the following.
Capital Work Costs

Cost Heading

Description

4 Tecton Buildings (Concrete
Repair & Conservation work repairs)
Repair and refurbishment of
Repair & Conservation work chairlift: tendered price

Original Total

Revised
Budget

£

£

407,520

494,044

119,600

123,663

Repair & Conservation work Kiosk and Bear Ravine - other works
Repair & Conservation work Former Station Café - other repairs

50,948
50,164

58,397

Repair & Conservation work Entrance Building - other repairs
Professional Fees relating to Structural Engineer, Architects and
Capital Works
Cost Consultants
Contingency for all Capital Works

32,856

12,365

Total Costs

48,472
709,560

-

29,064
717,533

The above table shows that out-turn costs overall were very close to the approved budget.

17. Tecton Repairs - Outcomes
Objective

Outcome

Did the pre-tender estimates of costs for the
repair of each of the four Tectons prove to be
a reliable guide to actual costs of repair? If
not, why were there material variations?

Although the component parts of the
budget were subject to adjustment,
overall, the pre-tender estimates proved
to be a reliable guide.

Did the repair techniques proposed in By and large, yes. The use of carbon
advance of work starting end up being the fibre filament was not envisaged at the
techniques used?
outset, but the found condition of the Bear
Ravine made this technique appropriate.
What can be learned from the approach to There are a wide range of lessons learnt,
the repair techniques?
as summarised in the ‘Conclusion’ part of
Section 10. Specifically, this project has
demonstrated that an apprentice based
approach to repair is realistic provided
that there is experienced supervision.
Concrete specialist Martin Baker was also
hired as part of the concrete repair team
to provide additional expertise and
oversight.
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Can these techniques have wider use on There is clear evidence from the
early concrete structures?
engagement of professionals during the
course of the project that the techniques
developed are ground breaking and have
extensive, wider applicability
Did the appointed contractor have, in Not completely. As explained in Section
retrospect, the right skills and expertise to 10, the client decided to manage the
undertake the works?
phase two works directly, as the
opportunity arose to employ the
contractor’s C of W as the project’s
Repair
Supervisor.
The
Project
Supervisor, Architects and Structural
Engineer Stuart Tappin had the
experience and knowledge gained from
the first phase to draw upon. After the
experience of the phase one works, DZG
realised that it did not have sufficient
funds to continue with a main contractor
approach for phase two. The positive
consequence of this was that costs were
lower that would have been the case had
a main contractor been employed for the
phase two works and the budget could be
‘stretched’ to include works to the Sealion
and Meerkat’s Tectons.
Was the approach to project management of Yes. The employment of a Repair
the works the right one?
Supervisor worked extremely well. The
support of the Architect and Structural
Engineer was very strong. The Architects
formed a very strong and effective
relationship with the Concrete Repair
team.
Did the repair work undertaken by the No. It was only because the contractor’s
contractor (in Phase One) provide the C of W became DZG’s directly employed
appropriate lead in to the subsequent work Supervisor that this was achieved.
by the conservation apprentices so as to
optimise the performance of the latter
project?
Was the statutory (Local Authority and
English Heritage) oversight of the work
beneficial to achieving a successful outcome
or not?

Yes. An excellent working relationship
was built up between these professionals,
DZG’s then CEO, the Architect and
Structural Engineer. The involvement of
Rowan Technologies (RT) as specialist
adviser was also a very positive step as
RT had a track record with EH. The Bear
Ravine has now been removed from
Historic England’s Buildings at Risk
Register

Was the oversight and advice provided by The C20 Society was involved through
the C20 Century specialists similarly helpful meetings of experts during the course of
or not?
the works, to beneficial effect.
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In retrospect, did the appointed design and Yes. Although this was a ground breaking
cost team have the right skills and expertise project for the whole team, the outcome is
for the project?
a
testament
to
their
expertise,
commitment and enthusiastic desire to
achieve the project’s original aims.
Based on peer review, what is the likelihood
that the repairs will endure and that
maintenance costs in the future will be
materially less than they would have been if
the project had not taken place?

Expert feedback suggests that now DZG
has the expertise in house to undertake
further routine repair work it will have
much less reliance on contractors than it
would otherwise have needed to do. The
on-going monitoring being undertaken for
EH by Rowan Technologies will help to
establish how differing techniques used in
the repair work endure or degrade.

Based on peer review, are the future Now that DZG has developed experience
maintenance costs likely to be more or less of how to cost effectively undertake
than the forecasts in the management and repairs, costs are expected to be lower.
maintenance plan?

18. Visitor Reaction to the Repaired Tectons - TripAdvisor
“Things are definitely improved; including the car parking, entrance, new displays and I'm
pleased to see the Tecton Exhibition and old zoo photos to help visitors understand the unique
history of the zoo and it's architecture and to appreciate that the enclosures that we take for
granted were truly cutting edge in 1937 and are worthy of preservation and their own
exhibition.”
“The animals were fantastic and I loved the old Tecton architecture. The enclosures and
animals all looked well kept, I hear it's been renovated with lottery money recently, well it's
paid off.”
“...As we made our way round, we also looked at the Tecton buildings that were still very much
in evidence and marvelled at the architecture.”
“Also very pleased to see the Tectons are being restored and preserved.”
“There’s a lot of money being spent on renovating the grounds, especially the unique and
protected Tecton buildings and the chairlift.”
“Visited again … in 2015 and was so impressed with the changes the Lottery funding has
enabled”.
“ … you can see where the Lottery funding has been spent.”

19. Repair Supervisor and Conservation Apprentice Programme
The conservation apprentice programme was envisaged as the appointment of a supervisor
for a period of two and a half years and two trainees for a period of two years each.
Oversight of the supervisor’s work rested with the DZG’s CEO and the project architect, whilst
oversight for the apprentices rested with Dudley College, to which the individuals were
attached.
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As noted in Section 10, Carlo Diponio worked as C of W for the Phase One works contractor
and applied for and was subsequently recruited to the post of Tecton Repair Project
Supervisor for the Phase Two works.
Carlo became a very popular and enthusiastic member of the DZG team and his outstanding
contribution to the Tectons project was latterly recognised by a prestigious heritage industry
award.

“Construction Supervisor, Carlo Diponio,
has been named as the winner of the
outstanding contribution to heritage
category of the Historic England Angel
Awards following his role in our £1.15m
Heritage Lottery funded project to repair
four of the zoo’s structures – the iconic
wave Entrance, Safari Shop, Bear Ravine
and Kiosk One.
Carlo, who joined the DZG team in 2014 with a background in conservation and heritage, said:
“I’m totally overwhelmed by this award as I never expected to win. “I’ve loved working on the
zoo’s Tectons and it was a massive project to complete, so to have that work recognised by
professionals in the field is phenomenal.” The 45 year-old, who also headed an on-site
apprentice scheme as part of the project, enjoyed the red carpet awards at the Palace Theatre
in London on Monday night. Zoo Director, Derek Grove, said: “We’re thrilled that Carlo’s
hardwork and determination have paid off, as you won’t find many people as enthusiastic
about concrete as him! “He’s made a real difference to the overall look of DZG and we’re all
proud of his achievement.”
[see: http://www.dudleyzoo.org.uk/carlos-work-recognised/]

Objective

Outcome

Was the use of a supervisor attached to the No. The supervisor worked for the
contractor the right way to link the apprentice contractor in Phase One but applied for
programme to the contract works?
the HLF funded job. There was no main
contractor for the Phase Two works.
How did the contractor/supervisor relationship There was no main contractor in Phase
work in practice?
Two, but the Supervisor had an even
more important role as he was a link to
DZG’s directly appointed specialist
contractors.
Did the supervisor have/acquire the right skills Yes, Carlo Diponio had excellent
to make repair video clips and speak to groups interpersonal skills and was a fun
of experts visiting the project?
character with a warm personality. He
was ideal for the job.
Did
the
supervisor/project
architect Yes. There was great mutual respect.
relationship work in practice?
Did the supervisor get the best out of the Yes – his personality and empathetic
apprentices?
approach were ideally suited to this.
Were skills effectively transferred?

Yes – video resources have been
developed and skills transfer workshops
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were run by Carlo for the subsequently
recruited
and
expanded
DZG
maintenance team.

Did the supervisor achieve the target repair Yes – this was exceeded and repair of two
work in the time available?
further Tectons, the Sealion Pool and
Meerkat Enclosure, was also delivered
within the project programme, which was
an remarkable achievement.
Two apprentices were recruited for the Phase Two repair project on the Bear Ravine and Kiosk
1. As noted in Section 10 they were subsequently able to undertake the repairs to the Sealion
and Meerkat enclosures within the project period.
The first apprentice taken on was Aaron Gelder. “The 18-year-old was nominated for the
training scheme by Dudley College staff and will gain hands on experience on site for four
days a week, while continuing part time with his NVQ level 2 Maintenance operations and
level 2 diploma construction studies. Aaron said: “I’m really looking forward to working on
the Tectons. There’s a lot of history attached and it will be great to learn new building and
construction techniques.” Aaron has been with us since September and initially worked with
our maintenance team to familiarise him with the zoo site.

Aaron Gelder was the first student to take part in the
scheme.
“He’s now started on the 1930’s buildings working alongside our newly-appointed
Construction Supervisor and has a unique opportunity to learn a variety of new repair skills
specifically involved with Tecton renovation.
“We have just taken on a second apprentice to join Aaron, which will enable more locallyskilled people to work on these internationally renowned buildings.”

[See: http://www.dudleyzoo.org.uk/aarons-apprenticeship/]
Aaron was joined by Nathan Beaman.
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“Nathan is the second student to join the scheme, in a
partnership between DZG and Dudley College, which is
providing hands-on experience and lessons in
restoration of the site’s iconic Tecton buildings.
The 19-year-old is working on the renovation of the
lower site’s historic Modernist Bear Ravine and Kiosk
One for four days a week, while continuing part time
with his NVQ level 2 Maintenance operations studies at
the college. Nathan said: “I’m really enjoying working
on the ravine and its great experience for me to learn
new techniques that I’ve never used before.”
[See: http://www.dudleyzoo.org.uk/nathan-joins-teamtecton/]

Objective

Outcome

Did the apprentices stay for the full length
of the programme? If not, why not?

Both apprentices completed their two year
apprenticeship
programme.
Nathan
Beaman stayed for 2.5 years, Aaron Gelder
for the originally envisaged 2 years.

Did they gain the anticipated skills and
experience?

Yes – both apprentices gained the expected
experience that can be applied as part of
their work post qualification. They both
received a City & Guilds NVQ (Technical
Certificate) in Building and Construction.
Both Aaron and Nathan have joined local
building firms.

Did the programme enable them to gain
paid employment subsequently?
Did they contribute effectively to the
technical tours and learning activities
events?
Did they contribute to the video clips etc.
What lessons can be learnt about the
opportunity for a future apprentice
programme for castle repairs?

Yes – both were actively involved in these.

What was their relationship with DZG
employees and volunteers?
Did they communicate effectively with
visitors as they went about their work on
site?

The relationship was reportedly very good.

Yes
The model established for the Tecton
project has direct relevance for a future
Castle repair project. Conventional contract
management (as opposed to direct
supervision, as was the case for the Tectons
phase two works) and external project
management would be required for a Castle
repair project.

Yes- they had an excellent rapport with both
Zoo visitors and professionals coming to
learn more about the project.
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20. Learning and Participation Activities
Activity L1 / L2 / L3 – Key Stage Workshops
The target in the Activity Plan was 2000 attendees over the life of the project. The on-going
programme of workshops has been included within DZG’s education programme, with 996
students attending up until end March 2017. These comprise 173 @ KS1 / 150 @ KS2 / 153
@ KS3 / 50 @ KS4 / 470 College students.
The Zoo has offered two types of session:
•
•

Explorer session (KS1 and 2)
KS3 and higher level sessions.

Did the workshops deliver to their stated
objectives?

No – the original objective was to run
sessions that would involve the children in
concrete making techniques, but this
proved impractical. The workshop
programme was therefore integrated into
DZG’s existing programme of learning
offers.

Were they well organised?

Yes –feedback has been good

What was the schools’ experience of the
participation of the conservation project
apprentices?
Were the practical arrangements suitable
in terms of protective clothing, working with
concrete etc.?

Feedback indicates that this was good.

Not applicable due to change in workshop
format.
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Were the ‘take away’ items well regarded?

Not applicable due to change in workshop
format.

Were they value for money?

Yes – no adverse reaction to workshop
prices has been encountered.

Would the particular schools come again?

Feedback has been encouraging,
suggesting that this is likely.

Could the workshop be improved in any
way?

No suggestions were offered, suggesting
that the workshops are well regarded.

Were the target numbers of participants
over the programme period achieved? If
not, why not?

No. 996 participants were recorded by end
of March 2017. As noted above, the original
objective was to run sessions that would
involve the children in concrete making
techniques, but this proved impractical. The
workshop programme was therefore
integrated into DZG’s existing programme
of learning offers. In retrospect, the original
targets, albeit set in good faith, were over
ambitious.

In addition to the formal learning workshops, the Tecton project attracted interest from a
number of higher education providers, who used the Tectons as the thematic rationale for their
study modules and a series of notes have been prepared to support Tectons learning activities.
An example of the former was ‘Tamed with A Smile’, an installation project by Collaborative
Laboratory, a cross-disciplinary design and research initiative within the Birmingham School of
Architecture and Design. https://birmingham-colab.org/2013/06/23/project-profile-dudley-zooexpo-tamed-with-a-smile/.
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The ‘Tamed with a Smile’ installation next to the Bear Ravine. Photo credit: Mike Dring and Stuart
Whipps. Additional image credits: Luke Nagle.

The project took on two forms through a publication and the installation of a temporary
exhibition on site at DZG (see photo above). The book presents strands of engagement in nine
collaborative teams where students make imaginative and ambitious proposals for new
structures to be built at the Zoo. Their brief was to make something that would in some way
preserve or illuminate the existing structures and their legacy, but that could also support the
display of other works of art and design. These competition entries are intermittently spaced
in this book. The work that surrounds it represents individual student responses to an
overarching theme of preservation. The exhibition forms around one of the two kiosks design
by Tecton with the elliptical plan imitated by three concentric rings of scaffolding – a component
normally associated with reconstruction or demolition. Extracts from the book have been
carefully selected to be suspended along the structure, creating a visual connection between
the academic research and on site artefacts.8
Activity L4 – Informal Groups and Family Workshops
This activity, which was envisaged to attract 1,000 participants, was not progressed as the Zoo
could not resource the concrete making workshops that has been trialled in the development
phase.
8

‘Tamed with a Smile’ in collaboration with Birmingham School of Architecture and Design, Birmingham City
University.
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P1 - Art and Photography Competition
A combined art and photography competition was launched in December 2015 with an entry
deadline of March 2016. Six art entries and 16 photography entries were received.
Participants enjoyed the competition, which was considered to be well organised. Specific
feedback was sought from all six winners (overall winner and two runners up in each category).
Only one winner replied, but his feedback was encouraging in relation to the aims of the
competitions to stimulate interests in the Tectons from people who might have had no
knowledge of them previously. His comments are reproduced below, next to and below his
winning entry.
“I was a regular visitor to the zoo last year
as I purchased a season pass for the
family. I had been walking around the site
passing by the Tectons without realising
the significance of them for a few
months. On the one visit I found the little
room at the back end of the shop that
explained the Tecton structures and the
history and importance of them. Since
reading the information in that room I
started to take more notice of the
Tectons around the site.
I was amazed to find out that it is the largest single collection in one place. The competition
then came along and I usually take my camera on visits to capture the animals but when the
competition was open I found myself taking more pictures of the Tectons and looking at them
from different perspectives and angles. I really liked the zoo entrance and saw in previous
images a lot are taken from the front on the road. I looked at it from different angles and found
that the photo I took from the side really showed off the curves well against the more normal
architecture in the back ground. The competition gave me a much better appreciation for the
structures”.

Above: Zoo Director Derek Grove and Graphic Designer Rachel Lane are pictured with five of
the competition winners
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Art competition winner and one of the photography competition runners up

One of the art competition runners up
The target number of participants for adult participation in the two competitions was 70, so the
activity did not achieve its numerical outcome, but the activity generated good publicity:
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Firstly, kicking the competitions off:

“Keen photographers and aspiring artists have the chance to win £500 by using their
talents to capture Dudley Zoo's revolutionary Tecton buildings. The competitions will
celebrate the iconic curvy concrete structures - which are ranked alongside famous
landmarks including Machu Picchu and the Taj Mahal – created on the Castle Hill site 80
years ago. Awarded World Monument status in 2009, the 12 eye-catching buildings were
designed by Russian-born Berthold Lubetkin, one of the most outstanding architects of
the 1930s. They were built between 1935 and the zoo’s opening in May 1937 and
considered structurally daring at the time.
Zoo director Derek Grove said: “To celebrate our incredible collection of unique concrete
creations, that is now recognised across the globe, we are asking people to either
photograph or produce some kind of artwork of the structures. “People can let their
imaginations go wild and get as creative as they can for the chance to scoop a cash prize.”
There will be one contest for enthusiastic photographers and another for budding artists
and the zoo, in conjunction with Heritage Lottery Fund (HLF), is offering a £500 prize for
the winner of each competition.
Two runners-up in both competitions will also each bag £250, making a total prize fund of
£2,000. The zoo's snapper Jason Skarratt will judge the photographic competition and
graphic designer Rachel Lane will select winners in the art contest. Photos need to be
submitted in full colour and artwork can take any form including models, sculptures,
embroidery, paintings or drawings. Entrants will need to send in a photograph of their
artwork but winners will have to produce their original creations after the judging has taken
place at the end of next April. The deadline for both competitions is March 31, 2016 and
entries need to be sent to competition@dudleyzoo.org.uk”
www.dudleynews.co.uk/news/14147884.Chance_to_win___500_with_two_competition
from_Dudley_Zoo/

Secondly, the winners:

“The (winners) were … able to meet DZ Photographer Jason Skarratt and Graphic
Designer Rachel Lane, who judged the competition. Zoo Director Derek Grove, said:
“It was a pleasure to meet the winners and thank them in person for their efforts – they
were all very talented and produced stunning pieces of artwork and photographs of
the zoo’s eye-catching structures.”
http://www.dudleyzoo.org.uk/talented-tecton-winners/

P3 – International Tectons Conference
The conference was held on 13th October 2016 at the Zoo. It was attended by a total of 35
delegates, speakers and Zoo representatives. The event was linked to the annual meeting of
ICOMOS ISC20, which took place at the Zoo the preceding day. The conference speakers
were:
•
•

Jon Wright (Purcell – previously 20th Century Society): an introduction to Lubetkin and
his ideas on design
Chris Wood (Historic England): the work of Historic England on 20th century concrete
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•
•
•

Stuart Tappin (Stand Consulting Engineers): the structural engineering challenges of
the Tecton repairs
David Farell (Rowan Technologies) – properties of concrete, research and monitoring
Larry Priest and David Platt (Bryant Priest Newman, Architects): the design challenges
of the Tecton repair project

The conference ended with a practical session about concrete repair techniques at the Bear
Ravine by project supervisor Carlo Diponio.
Objective
Did the event
objectives?

Outcome
achieve

Were the proceedings
disseminated?

its

stated Yes – the conference presented a range of
papers and practical advice drawing on the
experience gained through the repair project.

appropriately Yes – most speakers had contributed
documents to the Tecton website as part of
their contribution to the evaluation of the
project overall and these were drawn upon
at the conference.
http://tectons.dudleyzoo.org.uk/projectdetail/

Did the speakers offer an appropriate Yes – there was a good mix of the underlying
spread of perspectives?
theory
that
informed
the
practical
explanations of the ‘how did we do it’, plus
fascinating contributions on the history of the
Tectons and the design challenges
associated with the restoration of, for
example, the former Station Café building.
Was new ground broken in terms of Participants’ feedback was overwhelmingly
sharing of good practice arising from the positive in this respect.
Tectons project?
Was it well organised?
Participants’ feedback on the day gathered
by the author was positive.

The Activity Plan target for attendees was 75, so the achieved attendance was well below that.
However, the originally plan was that the conference was going to be organised by ISCOMOS
itself. Although this was the intention in the early stage of planning, this fell through for reasons
outside the control of DZG and DZG then stepped in to organise it itself. In the circumstances,
in the author’s view the attendance was reasonable and the modest number of participants
was outweighed by the diversity and expertise of the attendees and the evident enthusiasm
of participants for what they had learnt:
“The ISC20C annual meeting in Dudley, Birmingham, UK, well arranged by member Stuart
Tappin, gave the participants new knowledge of a complex heritage site, including
excellent modernist zoo architecture, and a thorough lecture on methods of concrete repair
and restoration, beside the pleasure of meeting and discussing 20c matters.”
Britt Wisth, telia.com
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“The gathering was very memorable and informative. There were excellent speakers who
provided valuable information on their work on restoring modern heritage and especially
concrete. As an American practitioner working on similar problems this was very important
to hear and share in person. Having the meeting at the Zoo was great as we could simply
walk outside and look at some of the issues directly. The walk up and down the hill was
particularly enjoyable. It is a wonderful heritage resource and it was nice to see it has
begun to be cared for properly…It was also a pleasure to meet some new people who
share a common interest. Thank you to the Dudley Zoo for hosting and to the Heritage
Lottery Fund for making it possible.”
Gunny Harboe, FAIA
The ability to repair reinforced concrete appropriately and sensitively, and importantly
being able to keep the original design intent. Lots of research by HE and others to guide
the owner on options, which if CCT ever gets its first rc church (and we are still waiting for
a 20th century one to add to the collection so who knows) will allow a considered view of
any necessary repairs.
Secondly the issue of necessary building skills to look after our 20th century stock, and in
particular the balance between a contractor and in-house skills for repairing historic
structures. I was particularly struck by the gentleman who learnt how to repair the
damaged rc, but was then taken on by the zoo as staff (at least that’s how I remember it).
CCT does not have enough work to warrant an in-house contracting team – that would
be a luxury – but it made me evaluate how we organise things and how we support
developing hands-on skills.
Sarah Robinson MIStructE
Director of Conservation/Deputy CEO/Churches Conservation Trust
I found the day at Dudley very informative and enjoyable. It was good that the programme
managed to combine the project-specific with the contextual and comparative; and the
historical/architectural with the technical. The day gave a good overview of concrete as a
material (its nature, history of use, and common problems) and how its conservation has
been approached (what's been effective, and what hasn't), as well as the work carried out
on the zoo's Tecton stuctures. One of the best elements of the day was Carlo's on site
explanation of the buildings' repair needs, and the techniques he'd used.
Maggie Goodall
Education & Training Manager/SPAB
The course was an excellent introduction into the complex world of concrete repair,
challenging the received wisdom that only proprietary materials are suited to repair of
concrete structures. The case studies demonstrated that adopting a sympathetic
approach using like-for-like materials can result in long-lasting, aesthetically pleasing
repairs.
Stuart Ellis, BScHons CEng MICE MIStructE Grad DiplCons(AA)
Head of Civil and Structural Engineering Team/Conservation Department/Heritage
England

Publicity for the conference included the ICOMOS Facebook page below.
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Members of the International Scientific Committee on Twentieth-century heritage (ISC20C),
which is part of the International Council on Monuments and Sites (ICOMOS) held their twoday convention here last month. Zoo Director Derek Grove, said: “It was a huge honour for
DZG to host the AGM here and welcome field professionals from all across the world.”

Above: some of the conference participants

Carlo Diponio demonstrating
techniques at the Bear Ravine

repair

The Brummie news and blog site http://www.thebrummie.net/heritage-experts-to-visit-dzg/
also linked to the DZG news item.
P4 – Tecton Tours and Technical Workshops
The Activity Plan target was between 60 and 120 participants. In total 19 technical lectures
and talks were attended by 563 guests were held both at the Zoo and elsewhere. So this target
was greatly exceeded. Meetings at the Zoo often included site tours with practical
demonstrations. Historic England is using the project as a case study.
Study tour organisers included Birmingham City University, West Midlands Historic Buildings
Trust, Association for Study in the Conservation of Historic Buildings, Historic England, 20th
Century, and Institute of Historic Building Conservation. Plus local bodies with an interest in
architecture and the conservation and preservation of structures.
A typical tour/workshop was that organised for the the 20th C Society by its West Midlands
branch:
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“Twenty-five visitors were welcomed by DZG architect and Twentieth Century Society West
Midlands committee member Larry Priest who gave a presentation about the Heritage Lottery
funded project to repair four of our Modernist structures. Following the introduction, which took
place in the Tecton Interpretation area adjacent to the Safari Shop, the group took part in a
walk and talk around the 40-acre site to visit the 12 Tectons, as our Construction Supervisor,
Carlo Diponio explained about the on-going repair work.
Carlo said: “The event was an absolute success and the visitors seemed to really enjoy
discovering all about this unique project and the work we’re putting into preserving and lovingly
restoring the Tectons back to their former glory.” During the tour the group, who campaign for
the preservation of twentieth century architectural heritage, visited the Bear Ravine – recently
removed from the Heritage at Risk Register – as well as witnessing on-going concrete repair
work at the Tecton Reptillary, which is now home to our meerkat mob.
Twentieth Century Society Chair, Anna Douglas, said: “The Society were extremely
impressed by the dedication and enthusiasm of all the zoo staff who helped to make our day
architecturally inspiring and a great day out.
“We were particularly impressed with the innovative approach to the restoration work and how
it was carried out, under great financial pressure. And the team who undertook the work were
obviously passionate and made it all possible, to a high standard.
“We see huge potential for the zoo to market itself as an important Twentieth Century historic
architectural destination in the future, a strategy we believe could pay off.”

Members of the 20C Society at their visit to DZG
[see: http://www.dudleyzoo.org.uk/tectons-in-the-spotlight/]
The Heritage Lottery Fund West Midlands team also visited:

[See:
http://www.dudleyzoo.org.uk/buildingconcrete-relationships/]
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The group, pictured above and left at the Bear Ravine, spent the day learning more about our
four Tecton buildings which have been restored as part of a £1.15million project supported by
Heritage Lottery Fund (HLF) West Midlands Then DZG’s Construction Supervisor Carlo
Diponio took the party on a tour of the imposing Bear Ravine and let them try their hand at
concrete repairing. Carlo said: “I had to make all the tools myself to be able to do the repairs,
as you can’t just go out and buy a Tecton repair kit! It has been very rewarding and the results
are magnificent.”

Above: Members of Historic England’s Building Conservation and Research Team at Dudley
Zoo
“The group was welcomed by internationally-renowned structural engineer, Stuart Tappin,
(see picture below) who outlined details of the Heritage Lottery funded project to repair four of
the iconic concrete structures. Following his presentation in the Tecton exhibition area, the
group enjoyed exploring the Modernist buildings including the imposing bear ravine with our
Construction Supervisor Carlo Diponio.”

Above: the very poor state of repair of the underside of part of the Bear Ravine structure prior
to works commencing.
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Above: an event in the Tectons Interpretive gallery in the former Safari Café building
American student, Andrew Tripp,
brushed up on Tecton talk when he
visited DZG as part of a fact-finding
tour
into
the
work
of
Architect Berthold Lubetkin. Andrew,
a PhD student
in
Architectural
History at the University of
Pennsylvania, took in a tour of
the DZG site with DZG consultant
architect David Platt, of Bryant Priest
Newman – pictured left.
Susan Macdonald, who is Head of Field
Projects
at
the Getty Conservation
Institute, in Los Angeles, journeyed
to DZG to meet CEO Peter Suddock to
discuss
the
site's
Modernist
buildings. Mr Suddock said: "Susan was
incredibly interested in all aspects of
the Tectons; she has a true passion for
Modernism and loved the fact that we
are restoring true to the original and have
set
up
an
apprenticeship scheme specialising
in
bespoke concrete repair which gives the
buildings a firm future."
Susan said: "I wanted to see how the buildings work for both animals and humans as there is
a mix of enclosures, plus an entrance, shop restaurant and education centre: "It is a
fascinating project that is truly leading edge."
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Objective
Did the events
objectives?

Outcome
achieve

their

stated Yes. The programme had a blend of
lectures and practical demonstrations that
were very well received by participants.

Did the event have the right balance as Yes – feedback on this was excellent.
between ‘talk’, ‘tour’ and ‘workshop’
activities?
Did participants gain new insights into the Yes – feedback from participants was that
process of early concrete technology, many insights were obtained that could be
design and repair techniques?
applied in practice elsewhere.
Was it enjoyable?

Yes – feedback on this was excellent.

Was it well organised?

Yes – feedback on this was excellent.

P5 – Wrens Nest ‘Ripples Through Time’
The Tecton project has assisted with the Castle Hill Conservation Area Appraisal that aims to
develop town trails linking Dudley Tectons & Castle, Priory Park, Wrens Nest etc. This activity
replaced the originally proposed plan for two workshops with DMBC’s Wren’s Nest ranger
team that could not be implemented.
V3 – West Dean College Conservation of Historic Concrete Masterclass
This was attended in 2012 by former CEO Peter Suddock and architect Larry Priest, to inform
understanding of concrete repair techniques.
This annual course is attended by architects, surveyors, engineers, contractors and
conservators working with architecturally or historically significant structural or decorative
concrete. It responds to the increasing number of concrete buildings, both pre-cast and in-situ
structures, which are now recognised as historically significant and are being listed. The
course discusses how to develop and implement a conservation and repair strategy for
concrete buildings and includes constituent materials and construction processes and
consideration of weathering and decay processes. Learning gained through attendance at
this course was applied to develop the specifications for the repair work.
I2 – Tecton Interpretation Panels
14 interpretive panels were provided as part of the project – one each for the 12 Tectons and
one each at the top and bottom of the repaired Chairlift. Artwork for the Bear Ravine panel is
shown below.
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21. Visitor Impact
The target set in the Activity Plan was an additional 5,000 visitors (in the 12 months following
the project finishing) as compared with the number of visitors prior to the project starting
(baseline: 220,000 per annum so post project: 225,000 per annum).
The annual total visitor figures in 2011 were 219,816. This was before any work was started
on the delivery phase of the HLF project. The Chairlift was renovated in summer of 2012 and
was back working in Aug 2012. In 2012 the Zoo received total visitors of 225,429 and in 2013
the total visitor figures were 264,029. The Chairlift was fully operational and was a big factor
in the achieved visitor growth that year, as based on previous experience, this level of increase
could not be achieved solely through good weather or other ‘blip’ factors. The work on the
entrance and shop started in 2013 and the works were completed in March/April 2014 in time
for the Easter school holidays.
In 2014 the annual total visitor figures were 290,187. In 2015 the visitor figures were 279,599.
In 2016 the visitor figures were 310,672. The Activity Plan target has therefore been very
substantially exceeded. Access to the entrance building is available without charge.

22. Volunteering
The Activity Plan set a target of 20 volunteers to be recruited to run Tecton Tours. DZG
launched this initiative using a poster and press announcement as below.
“This is an exciting opportunity for
anyone who has a passion for
architecture to provide interesting tours
around the site’s structures at
forthcoming specialist workshops.”
Volunteers will need to acquire
knowledge and background about the
world’s largest single collection of
Tecton structures and develop a
presentation to deliver to groups.”
[See:
http://www.dudleyzoo.org.uk/tectontour-guides-wanted/]
So far, twelve volunteers have received
training. Carlo Diponio (DZG project
Supervisor) was tasked with sourcing
and encouraging volunteers to take part
in additional training. Further volunteers
continue to be sought.
A typical volunteer comment:
“I wanted to contribute to the Zoo as I’d
grown up with it and specifically she to
help look after and be involved with the
Tecton buildings”.
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We’re looking for 20 guides who can
be called upon to provide interesting
and informative presentations for
visitors about our unique Modernist
structures at occasional events
throughout the year. Construction
Supervisor, Carlo Diponio, pictured
above, said: “Following the recent
Heritage Lottery funded restoration
project on four Tecton buildings, there
has been a rise in interest from
groups wanting to learn more about
these iconic buildings.

23. Learning and Participation Profile
Sample surveying of learning and participation attendees revealed the following profile.
Gender

%

No

Male

56%

121

Female

44%

94

100%

215

%

No

Five or under

0%

0

Six > 10

0%

0

11 > 16

0%

0

17 > 18

10%

21

19 > 25

16%

35

26 > 59

61%

131

Total
Age Profile

60 and over

13%

28

100%

215

%

No

Asian (Bangladeshi, Indian,Pakistani, other)

2%

5

Asian (Chinese)

0%

0

Black (Caribbean, African, other)

2%

5

Mixed ethnic group

1%

3

92%

191

Total
Ethnic Group

White
Other

1%

3

100%

207

%

No

Higher managerial & professional

63%

103

Intermediate occupations

Total
Socio-Economic Group

20%

33

Lower supervisory & technical occupations

2%

10

Routine occupations

2%

3

Lower managerial

2%

3

Small employers & own account workers

6%

10

Semi- routine occupations

1%

1

Long term unemployed/never worked

0%

0

96%

163

%

No

2%

5

Total
Disability

Notes
•

Data collected excluded
school age participants
below college level

•

Data
aggregated
as
sample sizes were small
for some data sets

•

The sample reflects the
profile of the activities with
a strong emphasis on
professional and technical
participation

•

Ethnic mix is less diverse
than West Midlands or
England
and
Wales
background averages and
reflects composition of
profile

•

Socio-economic
data
excludes school and
college age participants

•

Gender balance slightly
more male biased that
population at large – may
reflect engineering focus
in technically orientated
actvities.
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24. Wider Impacts
In 2010, DZG was second in the list of top 10 visitor attractions in the Black Country, reflecting
its long established position in the sub-regional and wider visitor economy. The investment in
the Tecton project is linked to a wider programme of regeneration initiatives, supported by EU
(ERDF) and other funding that has improved the setting and appeal of the Castle Hill
attractions and the adjacent town centre. These include:
•

•
•
•

The complementary (Phase 1) investment in access roads, car parking and orientation for DZG,
the Black Country Living Museum and Dudley Canal Trust (DCT). In addition to HLF’s
investment in the Tectons project, this included some £6m of ERDF grant, £0.6m from the LEP
and a further HLF funding in improving the visitor offer at DCT, as well as investment in a new
Dudley Archives centre and Zoo offices. A Phase 2 project is well advanced and includes a
Very Light Rail project and potential University investment, with further LEP funding being
sought as well as support from the Combined Authority
Within DZG, fit-out of the former Station Café as the new Zoo reception, shop and Tectons
interpretive space
A range of projects grant aided under HLF’s Townscape Heritage Initiative (£4m invested in
phase 1, completed in 2015 and a further £1.1m to be committed in the second phase)
Improved sustainability on the part of the Castle Hill; attractions arising from the above
investment.

Consultation with stakeholders involved with the wider regeneration of Dudley town centre (for
example with Dudley MBC and the Black County Chamber of Commerce) elicited the following
comments related to the contribution of the Tecton project to this wider regeneration effort:
•
•

•
•
•
•
•

An important component of the wider regeneration of the town centre
Visible and iconic features demonstrating real progress in the upgrading of the gateways to the
Castle Hill attractions – overall visitor numbers for the three attractions have increased from c.
540,000 prior to the Phase 1 investment to an expected 800,000 + by the end of 2017
Playing an important part in starting to overcome the historic disconnect between the town
centre and the attractions
Part of the success of the 2016 RTPI Regional Award for Planning Excellence9 and the
Haymarket Placemaking awards10 bestowed on Dudley town centre
Important counterpoint to the Phase 2 Townscape Heritage Initiative project – part of the plan
to redefine the town centre’s role in heritage, tourism and leisure
Demonstrating that the Tectons could be repaired in innovative ways – and at much lower cost
- than foreseen in conservation studies a decade or more previously
Provide the regeneration players in the town with a project that they can use for inward
investment visits and advocacy due to its distinctiveness and success.

25. Tecton Website
A dedicated Tecton Project website has been established, as proposed in the Second Round
application – see http://tectons.dudleyzoo.org.uk/ This contains a wealth of information about
the project, including work in progress photographs, video clips and links to technical papers

9

http://www.rtpi.org.uk/the-rtpi-near-you/rtpi-west-midlands/awards/

10

Placemaking in the Midlands: Winner: Delivering the Vision for Dudley Town Centre, Dudley, submitted by
Dudley Metropolitan Borough Council. See: http://www.placemakingresource.com/article/1340951/placemakingawards-winners
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about the repair works. Traffic data for the period since the website went live is shown in the
table below.
Website Visits (to the designated tectons.dudleyzoo.org.uk website)
Month

Unique visitors

Number of visits

Pages

February 2017

432

549

1,466

March 2017

806

1,284

4,129

April 2017

395

594

1,964

Total

1,633

2,427

7,559

Referrals (from the existing www.dudleyzoo.org.uk website
Month
Referrals
February 2017
186
March 2017
191
April 2017
75
Total
452

The Tectons website went live in February 2017, so the information above is from that point.
Analysis of data collected from Tecton web site hits via Google Analytics reveals the following.
Feb-17
Location
Great Britain
United States
Bulgaria
Germany
France
Israel
India
Hong Kong
European country
Latvia
Total

Pages
1,259
132
48
10
8
2
2
2
2
1
1,466

%
85.9%
9.0%
3.3%
0.7%
0.5%
0.1%
0.1%
0.1%
0.1%
0.1%
100%

Mar-17
Location
Great Britain
United States
China
Bulgaria
European country
Israel
Turkey
Germany
Netherlands
Argentina
Russian Federation
France
Egypt
Pakistan
Australia
Croatia
Ivory Coast (Cote D'Ivoire)
Chile
Denmark
Romania
Spain
Ukraine
Czech Republic
Japan
Belgium
Belarus
Total

Pages
2,342
947
497
76
57
54
48
33
24
14
10
8
3
2
2
2
1
1
1
1
1
1
1
1
1
1
4,129

%
56.72%
22.94%
12.04%
1.84%
1.38%
1.31%
1.16%
0.80%
0.58%
0.34%
0.24%
0.19%
0.07%
0.05%
0.05%
0.05%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
0.02%
100%

Apr-17
Location
United States
Great Britain
Bulgaria
Turkey
Netherlands
France
Ukraine
Ecuador
Australia
South Korea
Russian Federation
Germany
Hong Kong
Japan
China
Luxembourg
New Zealand
Pakistan
Thailand
Brazil
Angola
Italy
Israel
Total

Pages
1,401
980
33
24
7
6
5
4
3
2
2
2
2
1
1
1
1
1
1
1
1
1
1
2,481

%
56.5%
39.5%
1.3%
1.0%
0.3%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
100%

The international reach of the project is
illustrated by the increasing percentage
of international web page visits over
the three months since the Tectons site
went live - with the GB percentage
falling from just under 90% in the first
month to c. 56% in the second month
and to c. 39% in the third month. By the
third month, the site was being visited
by viewers from 23 different countries.

Above: Kiosk One repair work
and fitting out of the new shop
in progress
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Above: screenshot of the Tectons website homepage

26. Repair Legacy
It’s very much a bespoke scheme and we believe it will provide valuable skills within the
building restoration industry, plus training apprentices on site will allow us to continue
reparation of our other Tecton structures. “The apprenticeship scheme has proved so
successful that restoration of the Bear Ravine and Kiosk One has been completed ahead of
schedule due to these home-grown skills. “This knowledge has been shared with others as
we progress; 20th Century society have been involved alongside international professional
bodies,
including
architects
and
structural
engineers.”
[see:
http://www.dudleyzoo.org.uk/minister-takes-tecton-tour/]
DZG has recruited two more maintenance staff in 2015/16 and a further two more in 2017.
• 5th October 15 - Dan Whitehead (Maintenance Specialist)
• 2nd May 2016 - Adam Honeyfield (General Operative)
Prior to the end of his contract, Supervisor Carlo Diponio was tasked with ensuring the skills
and techniques learnt during the programme have been passed onto the others within the
team.
The Evaluation Plan for the project noted that: “Successful repair means that the repair will
endure, albeit that there will inevitably be further deterioration over time. Thus the evaluation
will seek to establish by way of peer review the likelihood that the repairs will be effective in
reducing future maintenance requirements.”
As noted in Section 17, there is compelling evidence from technical specialists, practitioners,
policy makers and academics that this objective has been achieved.

27. Resources
As noted above, the DZG website http://www.dudleyzoo.org.uk/ has a ‘Tecton’ tab, which now
directs readers to http://tectons.dudleyzoo.org.uk/ which is the dedicated ‘nested‘ website
established to hold the digital resources collected by the HLF Tecton project.
The ‘News’ tab on the former site has, on its ‘news categories’ list ‘Tecton’ which enables
news item searches related to the project.
Other digital resources related to the project can be found as identified below.
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Here is (simply by way of example) a sense of the activity that the project has generated in
digital space:
•

•
•
•
•
•

More than 20 press notices, all with numerous project related photos, have been
placed on DZG’s website ( and replicated on the Twitter feed), most recently and
prestigiously news of supervisor Carlo Dipioni’s being named as a finalist in the
outstanding contribution to heritage category of the Historic England Angel Awards,
which celebrate the efforts of individuals to champion their local heritage. More than
70 images shows every aspect of the project – technical, people, specialist visits,
promotional – are featured
Technical trade articles such as about the liquid-applied waterproofing system from
Kemper system
Online articles on arts platforms, such as about the arts installation project ‘tamed
with a smile’ in collaboration with Birmingham School of Architecture
Personal blogs, such as one on a blogspot on the vintage chairlift
Conversations in online chat rooms such as ZooChat
Extensive coverage in the local press, including the Dudley Express and Star.

Video activity:
•

•

•
•
•

For example a selected three YouTube Videos on the chairlift, generated over 1,400
views www.youtube.com/watch?v=GFmyG8OahHI Express and Star 1,179 views
www.youtube.com/watch?v=InF8_1VkuH0 restoration 150 views
www.youtube.com/watch?v=d1Y5CfSTMe4 Express and Star 122 views
A German Vimeo video on the remaking of the wooden ‘Zoo’ letter on the entrance
building Vimeo https://vimeo.com/97610229
Express and Star videos of interviews on the project
DZG’s own embedded videos on the news section of its website
http://www.dudleyzoo.org.uk/news/

Photo activity: For example two galleries of pictures on Flickr:
www.flickr.com/photos/24112096@N02/15551243892/in/album-72157622513884020/
Entrance Building after restoration
www.flickr.com/groups/c20society/ includes some post restoration photos

28. Overall Budget Review
At the time of completing this report, the overall budget position was as set out in the table
below. Full residual funding draw down is assumed provided that an over-spend in
irrecoverable VAT can be vired (difference of £16,380 between ‘As Proposed’ (= budget) Total
Cost and ‘Out-Turn’ Total Cost below.
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Project Costs
Further Development Costs
Capital Costs
Activity Costs
Other Costs
Total Cost

£
As Proposed
92,819
709,560
212,830
55,440

£
Out-Turn
96,274
717,533
226,908
13,554

1,070,649

1,054,269

119,849
55,000
20,000
875,800

174,849
0
20,000
875,800

1,070,649

1,070,649

Second Round Income
DZG cash from unrestricted reserves
ERDF
DZG Development Trust
HLF
Total Income

Note: ERDF funding was, in the event, used to support other aspects of the wider project into
which the Tecton project fitted (such as access improvement and car park works) and was
substituted for by increased project funding from DZG’s own resources.

29. Conclusions
This section is in two parts. The first re-summarises the project outcomes envisaged and
reports on the achievements against these. The second draws more general conclusions.
Project Outcomes
Heritage Outcomes
Outcome Description

Outcome Achieved

Page No

Four Tecton structures and the Chairlift will be
repaired and renovated. The work will greatly reduce
the pace of future deterioration of these Tectons, as
the major defects that are contributing to decay will
have been arrested. The repairs will be carried out to
meet the requirements of the Tectons Conservation
Management Plan and those of English Heritage in
the context of the Listed status of the structures and
the Scheduled Monument setting.

All four of the Tectons expected
to be repaired were fully
repaired. Two further Tectons
were also repaired – the Sealion
Pool and the Meerkat
Enclosure.

11-33

The Tecton repairs were
undertaken in accordance with
the Conservation Management
Plan and with advice and active
support from English Heritage
(new Historic England) advisers.

35

The Bear Ravine has now been
removed from Historic
England’s Buildings at Risk
Register.11

35

11

The World Monument Fund has not yet updated its entry on the Watch List since January 2014, which records
work on the Tecton repairs starting. https://www.wmf.org/project/tecton-buildings-dudley-zoological-gardens DZG
is asking WMF to update the entry to reflect the completion of the project
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The Chairlift was repaired and
brought back into use.

6-10

Management and maintenance
of the repaired Tectons is being
undertaken by DZG’s expanded
in house maintenance team,
under the supervision of the Zoo
Director. These are using the
body of knowledge acquired
through the project by the
Supervisor, Apprentices and
with the support of expert
advisers (such as Rowan
Technologies).

56-57

Specialists retained by Historic
England are monitoring the
performance of selected parts of
the repairs to contribute to
better future understanding of
the value and longevity of the
repair techniques and materials
used.

21

Research undertaken during the project into the most
appropriate repair techniques

A range of research was
undertaken, as documented on
the Tecton website.

12-14

Information presented at events held as part of the
activities programme, placed on the DZG web site

A range of seminars and
workshops, and a conference
were held to disseminate
knowledge. Papers from the
conference are accessible on
the website.

55

Updated notes for education staff and volunteers
have been developed

Notes have been developed for
this purpose.

41

The physical and electronic interpretation provided on
site associated with the structures.

Physical interpretation has been
provided and a Tecton website
established.

52

The structures will benefit from better understanding
of how best to care for them as a consequence of the
lessons learned through the repair and renovation
project.

The involvement of Historic
England’s specialists, expert
advisers and the provision of
monitoring probes have, are and
will enable the body of
knowledge and practice
regarding early reinforced
concrete repairs to be advanced
as a consequence of the
project.

11-33

The Tecton structures will continue to be managed
and maintained by the Zoo’s maintenance team after
the renovation works are complete, under the
supervision of its shortly to be appointed Operations
Manager. This is will in accordance with the adopted
conservation strategy and management plan for the
Tectons. The future maintenance will be carried out
initially by the Tecton repair programme apprentices
who are to be taken on for a two year period as part
of this project. During this period the apprentices will
develop good practice guidelines and techniques that
can be adopted by the maintenance team as a whole
to inform ongoing maintenance work to the Tectons
after this project is complete.

The Tecton structures will be better appreciated and
understood after the project is completed as a result
of:

There will also be benefits to the other structures in
terms of the approach to their routine maintenance
and care and the approach to their eventual repair as
part of subsequent, discrete phases of repair works.
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People Outcomes
Outcome Description

Outcome Achieved

The project provides an opportunity to further
improve an important facility for local people.

The improvement is self-evident to all
Zoo visitors, as the pedestrian Zoo
entrance (walking, bus, cycle and taxi)
was one of the Tecton structures
repaired and the entrance for visitor
arriving by car is now via another of
the repaired Tectons – the former
Safari Café, converted to a new
entrance, shop and interpretive
gallery.
An interpretive gallery and on site
interpretive panels have been
provided.
A comprehensive website has been
created and is accessible to all as a
‘click through’ from the existing DZG
website.

More people will be to learn about the
Tecton heritage through the interpretation
provided as part of the project and available
on the DZG website.

Page No
11-33

51, 55

More people will be able to enjoy the Tecton
heritage by being able to get up closer to the
structures especially the Entrance and Cafe
1 (Zoo Shop) as these will become part of a
free access plaza out-with the paid
admission boundary of the Zoo.

The Entrance is accessible to all.

53

The project will enable people to once again
use the ionic Chairlift, enhancing their Zoo
experience and giving them a different
(aerial) perspective on the Zoo, Castle and
Tectons.

The chairlift has been repaired and
brought back into use.

6-10

The project will provide new skills through
the DZG’s maintenance team’s acquisition of
new knowledge of appropriate maintenance
techniques

The maintenance team has acquired
new skills and is now able to
undertake further basic repairs to the
remaining Tecton’s using techniques
acquired and refined during the HLF
project.

56-57

The project will provide new experiences for
visitors through the events and activities

The project has undertaken a range of
events and activities that have
provided new experiences for a range
of audiences.

39-52

The project will enhance people’s
understanding of the Tecton structures and
their role in the evolution of the zoo through
the interpretation provided as part of the
project and available on the DZG web site.

An introductory interpretation gallery
has been created and 12 interpretive
panels provided around the site to aid
visitors’ understanding of the history
importance of the Tectons.

51, 55

The project will contribute to an improved
sense of identity and community for local
people through a very visible urban
renaissance project in the heart of a town
ravaged by economic decline.

The repairs to the Entrance Tecton
structure and those to the Chairlift are
highly visible to passers by. The
repairs to the new car park entrance
Tecton structure (former Safari Café)
are visible to the many car borne Zoo
visitors. The repairs to both structures
create a very positive impression and
have eliminated the previous

22, 36
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longstanding negative first
impressions of Zoo visitors.

The project will build partnerships with West
Midlands architecture/building colleges and
Universities and strengthen a very positive
and exciting partnership with the Twentieth
Century Society

The project will improve the quality of the
local environment through the renovation of
eyesore structures with high local visibility
and interest

Description

Interviews with a range of partners
responsible for the wider renaissance
of Dudley town centre confirm the
positive impact the project has had on
the town.

55

Excellent working relationships have
been established with a range of
organisations such as English
Heritage’s Building Conservation and
Research Team; Birmingham City
University and the Association for
Study in the Conservation of Historic
Buildings. The Twentieth Century
Society sees huge potential for the
Zoo to market itself as an important
Twentieth Century architectural
destination in the future.
The local environment has been
improved as what were eyesore
Tectons have been repaired and
brought back to life and the derelict
and stationary Chairlift has been
repaired and brought back into use.

45-52

Quantitative Outcomes
Target Output
Achieved Output

21-33

Page No

Chairlift refurbished and
brought back into operation
Tecton structures repaired

1 Chairlift

1 Chairlift

6-10

4 Tectons

21-33

Conservation Supervisor and
Apprentices

Supervisor 2.5 years, 2
apprentices each 2 years

6 Tectons – the
additional two repaired
were the Sealion Pool
and and the Meerkat
Enclosure
A Supervisor was
employed for three
years. One Apprentice
was employed for two
years and the other for
two years and six
months. Both
apprentices were
receiving their training
under the Intermediate
Apprenticeship
framework in
Construction
Maintenance
Operations. They both
received two
qualifications as part of
their framework:
Level 2 Diploma in
Construction
Occupations and NVQ
Level 2 in Building
Maintenance.

36-39

Page 62

Recording of the repair works

Video clips and working
notes

Video clips have been
produced, a
photographic library
created and a
comprehensive write up
of the repair process
produced (all available
on the Tecton website).

Volunteer training
Attendance at West Dean
College concrete repair
techniques course

20 volunteers trained
Two project team
members to attend the
Masterclass

53-54
52

Tecton interpretive panels
New website
Art competition

14 Panels
1 Website
50 children, 20
secondary, 20 adults
50 entrants
1000 KS2, 1000 KS3

13 volunteers trained
Former CEO Peter
Suddock and project
architect Larry Priest
attended the
Masterclass in 2012
14 Panels
1 Website
6 entries received
16 entries received
173 KS1, 150 KS2, 153
KS3, 50 KS4 and 470
college students = total
996
Not progressed as DZG
could not resource the
concrete workshops
that had been trailed
during the development
phase
35 participants
563 participants

43-46
40-42

Replaced by assistance
that the DZG Tectons
team has given to the
Castle Hill Conservation
Area Appraisal that
aims to develop town
trails linking Tectons,
Castle, Priory Park,
Wrens Nest etc.(see
Note 1 below)

52

Photography competition
Tecton learning workshops

Tecton learning workshops

1000 informal learning
participants

European day conference
Tecton tours and workshops

75 participants
Between 60 and 120
participants
2 events, 20 participants

Wrens Nest joint events

55

52
55
43-46

42

45-48
48-52

Note (1)
DZG assisted DMBC Conservation Officers with the preparation of several appraisals to
ensure the heritage value of the Tecton structures are highlighted as a valuable resource and
asset within the borough. The Tectons feature within the Castle Hill Conservation Area
Character appraisal, the Dudley Area Action Plan and the Dudley Town Centre Urban Historic
Landscape characterisation. This has triggered conversations regarding the management of
the historic green space within the Castle Hill Conservation Area and the creation of corridors
and Wrens Nest Nature Reserve.
General Conclusions and Observations
The following conclusions are drawn from this project:
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•

The objective to undertake what was to be treated as a ‘pilot’ phase of repair was fully
achieved. The Bear Ravine has now been officially ‘rescued’ from ruin after Historic
England declared in October 2015 that it was no longer on its ‘Heritage at Risk’
Register. Two further Tectons were also repaired, the Sealion Pool and the Meerkat
Enclosure within the timeframe for the project and the available budget.

•

The chairlift was also repaired and brought back into operation.

•

Interpretation about the Tectons and the Chairlift was researched and put in place both
in the repaired former Safari Café (now entrance building, shop and exhibition area)
and around the site

•

Visitor numbers to the Zoo and riders on the Chairlift both exceeded the project
forecasts.

•

The proposal to undertake some of the repairs by recruiting Construction Supervisor
and two apprentices was successfully delivered – indeed, it far exceeded its expected
outcomes as two additional Tectons were repairs largely by this team.

•

Not all of the numerical learning and participation outcomes were achieved. Whilst
some did not hit their targets, others exceeded them. It is postulated that, in the round,
the quality of the overachieved outcomes compensated for the underachievement of
the underachieved outcomes. Specifically, the scale and quality of the engagement
arising from the Tecton Tours and Workshop programme has been outstanding. In
retrospect the scale of ambition of the (non-concrete repair) formal and informal
learning activity programme was probably too great for DZG to undertake in parallel
with the repair project.

•

Much has been learnt about how best to repair early re-inforced concrete structures
like the Tectons – and indeed much larger buildings and structures – and this
knowledge is now available to all via the resources on the dedicated project website.

•

DZG now has the knowledge and expertise to confidently undertake routine Tecton
repairs ‘in house’ and the evidence base and knowledge to develop a plan for repairs
to the remaining six Tecton structures.

•

The project generated a wide range of publicity and interest from general public and
specialist audiences alike. The support of the Heritage Lottery Fund in making the
project possible has been widely acknowledged and reported.

•

Looking to the future, there is a momentum to be capitalised on in advancing a funding
application to support the major repairs to the remaining six Tectons.
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Above: the Tropical Bird House, a top priority for a future repair project, building on the
success of the HLF project.
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