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1.7	 These buildings have not been maintained in any form for many 
years, probably well in excess of the 20 years since they fell into 
disuse.  Rainwater is cascading through the buildings from top 
to bottom.

1.8	 Overall, and mostly as a result of the total lack of maintenance, 
combined with the aggressive environment created in the 
buildings from the manufacture of ice involving huge volumes 
of water moving around the buildings, the structure is now in a 
very poor state indeed.

1.9	 In terms of a normal lifecycle for buildings of this nature, these 
buildings have missed their last two major overhauls and are 
now degrading at a rapidly increasing rate.

1.10	 The following notes describe the above in greater detail 
together with proposals for the likely remedial works required 
to try to address the obvious defects in the structure, all in 
accordance with the Scope of Works set out by the NELC.

1.11	 It does appear as if the basic structure to the buildings can be 
mostly retained though there is some extensive repair and 
improvements required.

1.12	 A Conservation Statement is required to complement this 
study and help to understand what is historically important 
about these buildings, and to establish a clear and proper 
interpretation of their cultural value.

1.13	 Refer also to the later sections on the fabric of the building by 
the Architect, Richard Griffiths Architects, and the cost estimates 
for the likely works by the Quantity Surveyor, KMCS.

1.14	 The basic estimated cost by KMCS of the three options discussed 
with NELC are:

(C)	 To bring the buildings to a re-usable standard	 £4.75M

(B)	 A reduced version of (C)	 £3.5M

(A)	 Temporary Protection with some Urgent 	
Structural Repairs	 £1.5M

Refer to Section 11.0 for further cost information.

1.0
Summary
	 Structure

1.1	 The Ice Factory comprises two main buildings built in 1900/1901 
and 1907/1910.  There is a small 1950s extension to the first 
building.  The buildings are Listed Grade II*.

1.2	 The structure to these buildings is typical of industrial buildings 
of their time with loadbearing brickwork walls and internal steel 
columns supporting steel and timber roofs and floors.

	 The form of the structure, however, is very particular to the 
purpose of the buildings, that is, to manufacture very large 
pieces of ice for the fishing industry.

	 In places the structure to the building forms a part of the 
structure to the machine/workings of the ice making process.

1.3	 The buildings are large and are typically around 10m high 
with some areas extending a little below ground level.  Some 
spaces have a full 10m clear height and others comprise of three 
storeys, e.g. two storeys of ice making over an undercroft for the 
distribution of services.

1.4	 It appears that the original design and construction of the 
structure was of a reasonable quality producing some robust 
structures, necessary for the heavy duty manufacturing process 
carried out within the buildings.

1.5	 The foundations generally appear to have performed well to 
date although in one corner of the 1907/1910 building the 
pattern of cracking in the brickwork wall suggests there may 
have been some differential settlement of the foundation.  At 
present little is known about the form of the foundations, 
though given the poor ground conditions illustrated on the 
local geology maps and boreholes obtained from the British 
Geological Society it seems likely the foundations are supported 
on timber piles.

1.6	 As the ice making process has developed throughout the 
working life of these buildings there has been a need for some 
alterations to the structure though these do not appear to have 
been of major structural significance.
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2.0
Introduction
2.1	 Alan Baxter & Associates LLP (ABA) have been instructed 

by North East Lincolnshire Council (NELC) to lead a team of 
consultants to carry out an appraisal of the existing structure, 
all in accordance with the submission to NELC dated 26.06.09, 
the Approach and Methodology submitted on 30.07.09 and 
discussions with NELC on 17.09.09, 14.01.10 and 27.01.10.

2.2	 The others in the team of consultants are:

Richard Griffiths Architects (RGA)
and
KMCS (Quantity Surveyors)

2.3	 The following report is a summary of our appraisal and 
comprises three main elements:

(i)	 Structure to the building	 By ABA

(ii)	 Fabric of the building	 By RGA

(iii)	 Cost Estimate of proposed works	 By KMCS

It is based on our desk top research, together with what we 
are able to see from our visits to the building on 17/09/09 and 
14/01/10 and the output from workshops held at ABA’s offices 
with the consultant team, and with the client.

2.4	 Access to the building has kindly been provided by Associated 
British Ports (ABP) though internally access is severely restricted 
due to the unsafe nature of the floor structures in many places.

View from Gorton Street
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3.0
History of the building and the Site
3.1	 The Ice Factory comprises of two main buildings separated by 

a railway line (no longer in use and covered over).  The main 
building to the south of the old railway was built in 1900/1901 
by The Grimsby Ice Company and was the largest of all the ice 
factories in the town.

3.2	 The Factory was extended in 1907/1910 with the construction of 
the building to the north of the old railway line.

3.3	 In 1930/1933 the Factory was modernised with the old steam 
driven plant replaced with electricity driven plant.  This 
apparently affected the machinery and its fittings more than its 
fabric. As part of this work the original boiler house chimney was 
demolished though its base remains.

3.4	 In the early 1950s the original Factory was extended to 
incorporate a new compressor room, together with other 
alterations to the ice stores.

3.5	 The Ice Factory closed in 1990 and has not been in use since.

3.6	 The buildings were listed grade II* on 12 September 1990.  A 
copy of the listing is enclosed in Appendix A.

View from Fish Dock Road Aerial view
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1905Recent aerial photo

The Ice Factory
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4.0
Geology
4.1	 The geology map of this area shows the majority of the dock 

built on ‘landslip’ over Alluvium over sands and gravels.

Geology map

The Ice Factory
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4.2	 Boreholes obtained from the British Geological Society show the 
site to be underlain by made ground over soft silt, peat and clay 
with some thin layers of sand, over chalk which is found around 
80ft (24mm) below ground level.

4.3	 No details of the foundations to the Ice Factory have been 
obtained, but it is documented that the Grimsby Dock Tower 
built in 1851 is founded on timber piles probably driven into 
the clay.  It seems likely that the Ice Factory is also supported on 
timber piles.

4.4	 Boreholes from 1925 showed a depth to ground water of around 
15ft (4.57m), whereas in 1950 the depth is shown as 21ft (6.4m) 
and from 1981 a depth of around 10ft (3m) is recorded.

BGIS Borehole Ref TA21/64A or Ref 
TA21SE/21A from the Ice Factory engine 
house

BGIS Borehole location plan

The Ice Factory
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5.0
Form of Existing Structure
5.1	 These buildings comprise of fairly conventional late 19th early 

20th Century industrial structures forming such spaces as a boiler 
house, compressor rooms, switch rooms and offices e.g. areas 
(i), (iv), (v) and (ix), all there to support the principal parts of the 
building where the ice was manufactured or stored, ie areas (ii), 
(iii), (vi) and vii).  In these ice-making areas the structure forms 
part of the machinery used to make the ice, and also supports 
the casing/envelope to the machines, ie the roof and walls.

Key plan
Water tank on roof
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	 Next to this space is the 1950s extension comprising of 
a switch room with an office at first floor level, and then 
another double storey height condenser room.  The 
pitched roof over the office appears to be of timber ceiling 
joists and rafters supported on steel beams, and the first 
floor comprises of a filler joist floor slab spanning between 
steel beams.  The new condenser room roof appears to be 
of in-situ reinforced concrete slab spanning between steel 
beams.  The steel beams are supported on steel columns 
built into the brickwork side walls.

	 A large water tank is suspended above the roof of the 
original condenser room on a steel frame which spans 
between the loadbearing walls at roof level.

(i)	 Compressor House, Switch Room and Office:

	 The original compressor house comprises a tall single 
storey space around 9 metres high, with solid load bearing 
brick walls supporting steel roof beams and a concrete 
filler and steel joist flat roof.  The longer spanning roof 
beams are propped off 3 steel columns towards one side 
of the room.   These columns also support derrick cranes 
for servicing the compressors in the room.

	 The ground floor is of solid, probably reinforced concrete 
construction with numerous services trenches/pits 
incorporated into the slab.  It is likely that the very heavy 
condenser plant is fixed down to thick reinforced concrete 
plinths as part of the slab.

Services trench in ground floor

Typical section through Compressor Room

Water tank on roof

Compressor Room roof

1950s Compressor Room

Original Compressor Room

Gable end to 
Tank Room

Filler joist roof slab

Travelling 
pulley beam

RC slab with pits and 
service trenches

Derrick 
crane

Steel beam

Steel 
column

Compressor 
Section
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(ii)	 Tank Rooms:

	 This is the main part of the original 1900 building and 
comprises of two floors of ice making machinery over 
a semi-basement undercroft, all contained within an 
external loadbearing brickwork, and internal steel framed 
structure.

	 Access is severely limited for safety reasons with no access 
available to the undercroft.

	 The structure to the two bay building comprises steel 
roof trusses supporting timber purlins, timber boards and 
slates, spanning between piers in the brickwork side walls 
and a row of steel columns on the line of the central valley.

	 There is a small brickwork tower at the east end of the tank 
rooms which appears to be supported, in part off the steel 
frame.

Some equipment remains in Tank Room Internal column support to travelling crane brackets1st floor Tank Room

Typical section through 1900/1901 Tank Rooms

Roof truss

CI Brackets

Undercroft

Travelling crane beam

Travelling crane beam

1st Floor

Upper Ground Floor
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	 The two floors of ice making equipment are supported off 
a grillage of steel beams spanning between the side walls, 
the central row of steel columns, and two further rows of 
columns in each bay of the building in the undercroft.

	 Travelling cranes span clear across each bay above both 
the two floors of ice making equipment, supported off cast 
iron brackets attached to the piers in the brickwork side 
walls and the central row of steel columns.  The cast iron 
brackets on the piers are fixed through the brickwork to 
external plates.

External plates to crane beam brackets

Bracket support to travelling crane beam

View of 1907/1910 Tank Room roof

Roof over Ice Store Original Boiler House

(iii)	 Ice Store:

	 This part of the building comprises of a three storey 
external loadbearing brickwork wall supporting a flat 
roof of steel beams with probably a filler joist slab.  It 
has also been converted for ice making and so contains 
travelling cranes and ice making equipment on the upper 
two storeys.  The semi basement/undercroft is currently a 
storeroom full of fridges/freezers and was not accessible.

(iv)	 Flake Ice Plant (Previously Boiler House):

	 This single storey structure has loadbearing brickwork 
walls supporting a steel trussed roof with timber purlins, 
boards and slates.

	 Originally the boiler house had a tall brick chimney in the 
northernmost corner, but this was removed as part of the 
modernisation in the 1930s.  It appears as if the base to this 
chimney remains.
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(v)	 Condenser Room/Stores:

	 These areas of the building are generally of two storeys 
with a basement/undercroft.  Access was not possible to 
the basement.  The floor and roof structures appear to be 
of filler joist construction supported on steel beams sprung 
between loadbearing brick walls.

(vi)	 Tank Rooms:

	 This is the major part of the 1907/1910 extension and is of 
similar construction to the original tank room structure in 
5.2(ii) above.

	 The building provided two storeys of ice making 
equipment supported by steel grillages at both the first 
floor and ground floor levels.  Travelling crane beams to 
the first floor and the ground floor are both supported 
on one side by cast iron brackets in the piers to the solid 
loadbearing brick wall and on the other by brackets onto 
steel columns.

	 The lower level steel grillage is supported directly off the 
reinforced concrete ground floor.  The floor is formed in 
such a way as to provide three trenches the full length of 
the building.

	 There is a small brickwork tower at the north end of the 
tank room which appears, at least in part, to be support off 
steel beams.

1st floor 1907/1910 Tank Room Ground floor steel grillage Ground floor brench and foundations to brick pier

Typical section 1907/1910 Tank Room and Ice Store

Timber trusses

Travelling crane

Travelling crane

1st floor

Steel grillage on top of 
RC trenches

Steel beam

Steel column

Ice Store Tank Room
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5.2	 There is a small pedestrian bridge between the 1900/1901 and 
the 1907/1910 buildings comprising of steel beams spanning 
between the external walls of each building with a timber 
boarded deck.

5.3	 These are unusual buildings with some very large open 
spaces such as the store in the 1907/1910 building which has 
loadbearing brickwork walls of around 10m high.

The overall stability of the buildings appears to rely on the 
stiffness of the boarded roof structure and the floor structures to 
act as horizontal diaphragms tying together the walls. 

	 The ground floor appears to be timber boarded over steel 
beams possibly over an undercroft, but safe access here 
was not possible.

(viii)	 Loading Bay:

	 This area was not accessible but it looks as if the flat roof 
structure is possibly of steel filler joist construction on steel 
beams sprung between solid loadbearing brickwork walls.

(ix)	 Office:

	 At the west end of the tank room there is two floors of 
offices which appear to simply be an extension of the tank 
room structure with some partitions and false ceilings 
added to create the space.

	 The roof comprises steel trusses spanning across the width 
of the building from the external loadbearing brickwork 
wall to the internal columns.

(vii)	 Ice Storage Area:

	 This is in effect a side extension to the Tank Rooms (vi) 
above forming a single very tall storey height space of over 
10m.

	 The roof structure comprises timber trusses supporting 
timber purlins, rafters, boards and slates, spanning 
between steel valley beams supported over slender steel 
columns.

Base of internal columns between Tank Room and Ice Strore Bridge between buildings

Ice Store roof Roof over end of Tank Room by Offices Bridge between buildings
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6.0
Obvious Defects in the Existing Structure
6.1	 The four critical issues in assessing the overall condition of an 

existing structure are:

(i)	 The Quality of Original Design and Construction.

(ii)	 The Performance of its Foundations/the quality of the 
ground on which they are built.

(iii)	 Previous Alterations.

(iv)	 How well it has been maintained.

6.2	 The Quality of Original Design and Construction:

From what we can see the original design and construction was 
generally of an above average quality for industrial buildings 
of this age, though the process of ice making with lots of water 
throughout the building and the abrasive nature of the ice 
making process created a fairly aggressive environment for both 
the exposed steel structure, and those steel elements built into 
the external walls and roof.

Surface corrosion and impact damage to steel beams
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6.3	 The Performance of its Foundations:

The BGIS boreholes indicate that the whole of the dock is 
underlain by a significant dept of soft material including peat, 
with the first layer of reasonable soil capable of supporting 
heavy structures such as the Ice Factory being the boulder 
clay at around 10m depth.  It therefore seems likely that the 
foundations to the Ice factory are on driven timber piles.

There are many cracks in the loadbearing brickwork walls 
though these generally seem to be related to problems 
associated with the corrosion of steelwork built into the walls, 
thermal movements of the uninsulated roofs and not obviously 
to do with movement of the foundations.

The one area where the cracks in the walls may be related to 
differential settlement of the foundations is the north western 
end of the 1907/1910 building where there is a crack almost full 
height of the walls, and appears to be wider at the top than at 
the bottom. This is in the corner of the Ice Store.

Generally the existing foundations appear to have performed 
reasonably well to date.

6.4	 Previous Alterations:

As with any industrial building housing a process over many 
years the repeated updating of the process generally involves 
some alteration to the structure and this is the case here in the 
Ice Factory.  Overall, however, these alterations do not appear to 
have significantly affected the existing structure.

6.5	 Maintenance of the Structure:

From the state of the buildings it is clear that they have not 
received any maintenance for many years probably from way 
before 1990 when the buildings were last in use. Large areas of 
the roof coverings have been removed, or have collapsed and 
are now in such a poor state, that rainwater is cascading top to 
bottom through the buildings.

This, together with the aggressive environment generated by 
the water based use of the building, has led to some extensive 
and significant degradation of the structure.

The most obvious factor in the degradation of the internal 
structure over time is naturally the prolonged exposure of the 
timber and steel structure to water as a result of the ice making 
production, leading to corrosion of the steelwork and wet rot 
in the timber structure.  Several steel beams have also suffered 
from repeated collisions with other heavy metal items.  This was 

Cracked brickwork in Ice Store Cracked brickwork in Compressor Room

Cracks in parapet walls Roof to 1900/1901 Tank Room

Physical and corrosion damage to steelwork
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visible in beams over large openings in the external walls, and 
also internally where the movement of large steel items (eg cans 
for the ice making) clearly resulted in a lot of physical clashes 
with some of the structure.

6.6	 External Walls:

6.6.1	 Drawings numbers 1568/01/15 and 16 show elevations 
of the external brickwork walls marked up with our 
observations on the obvious structural defects eg 
approximate location of cracks and their likely cause.

	 Based on what we could see, the cracks in the brickwork 
were generally as a result of corrosion of steelwork built 

Impact damage to brickwork around opening in wall

Spalled concrete as a result of corroded reinforcement

Crack in parapet to roof over Ice Store

Cracked concrete where reinforcement is corroding

Roof beam and filler joist roof by 1900/1901 Ice Store

RC frame around windows in 1950s extension

into the external walls, together with some thermal 
expansion of the uninsulated flat roofs and locally some 
impact damage.

6.6.2	 Refer to the Architect’s drawings for non-structural issues 
such as minor cracks, weathering etc.

6.6.3	 The reinforced concrete window frame in the 1950s 
office and condenser rooms is in a poor condition with 
spalling of the concrete in several areas as a result of 
prolonged rainwater penetration of the concrete causing 
the reinforcement to corrode, expand and push off the 
concrete.



6.
0 

  O
bv

io
us

 D
ef

ec
ts

 in
 th

e 
Ex

is
tin

g 
St

ru
ct

ur
e

16 Ice Factory, Grimsby   Appraisal of Existing Structure  /  February 2010   Alan Baxter

6.7.5	 All of the other flat roofs appear to be of filler joist 
construction and in several areas the concrete cover to the 
bottom of the steel joists has spalled exposing corroded 
steelwork.  This is evident in the compressor room, ice 
store and condenser room roofs in the original building.  
We suspect this is also the case in the roofs to the loading 
bay in the 1907/1910 extension.

6.7.3	 The timber structure to the shallow pitched roof over the 
office in the 1950s extension is likely to be in a very poor 
condition and some of the supporting steel beams also 
appear to be significantly corroded.

6.7.4	 We noted some spalling of concrete locally in some areas 
of the underside of the reinforced concrete roof to the 
compressor room in the 1950s extension suggesting 
rainwater has been penetrating the roof finishes and the 
slab for many years.  It is likely that there will be other areas 
where the reinforcement is corroded especially in the top 
of the slab.

6.7	 Roof Structures:

6.7.1	 Generally the timber boarding and purlins to the pitched 
roofs to the original tank rooms and boiler house appear 
to be in a poor state as a result of prolonged rainwater 
penetration.  The steel trusses, however, seem to be in 
a reasonable condition though it would be prudent to 
expect to find some local problems to do with corrosion 
especially along the valley gutter to the original building.

6.7.2	 The timber trusses to the ice store in the 1907/1910 
building are likely to have been much more affected by 
rainwater penetration than the steel trusses and so we 
would expect to find some extensive wet and perhaps dry 
rot especially in the ends of the trusses along the valley 
gutters and around the edge of the building under the 
parapet gutter.

Roof to 1950s Office

Severely corroded steel joist in flat roof

Roof over Ice Store

Original Compressor Room

Roof to original Tank Rooms

1950s Compressor Room
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6.8	 Internal Structure:

6.8.1	 Compressor Rooms (i)

	 Rainwater penetration over many years has led to some 
significant corrosion of the steel beams to the first floor 
in the office.  The steel joists to the filler joist floor are also 
likely to be affected.

	 Elsewhere in the compressor rooms the internal 
steel structure generally appears to suffer from some 
surface corrosion only, which is not of major structural 
significance.

	 The concrete ground floor in all of this area contains 
numerous services trenches, plinths and recesses. Some 
trenches have steel covers, and some are partially filled 
with water.

6.8.2	 Tank Rooms 1900/1901 (ii):

	 The steel structure above first floor level generally appears 
to be in a poor condition as a result of the prolonged 
rainwater penetration through the building. At this 
level the most obvious defect is surface corrosion of the 
steelwork and this varies considerably with only local areas 
that appear to be significant.

	 Whilst very limited access was possible across this area 
of the building, it appears that at first floor level (ie the 
upper ice making level), the effect of the rainwater and the 
aggressive environment during the ice making process has 
left the timber boarded floor in a very poor state and both 
the extent and severity of corrosion of the steel framed 
structure is much more serious than above.

	 At the upper ground floor level (ie the lower ice making 
level) the condition of the structure appears to be even 
more deteriorated than at first floor level.

	 No access was possible to the undercroft, as it was mostly 
filled with water, but from what could be seen from the 
entrance, the steelwork at this level is in an extremely poor 
state.  Only a few beams and columns were visible and 
these were severely corroded and delaminating to such an 
extent that in places the flange and parts of the web of the 
beams and columns were missing.

	 It is likely that the floor to the undercroft is also in a very 
poor state.

First floor to 1950s Office Services trench in Compressor Room ground floor

First floor Tank Room

Severely corroded steel column in Tank Room undercroft

Severely delaminating steel beam in Tank Room undercroft
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	 The steel columns supporting the roof and first floor have 
heavily gusseted bases where they are fixed to the top 
of the ground slab, which is thickened at each column 
position and must also be the foundation to the column.  
The steelwork column is covered in surface corrosion, but 
at their base the column and gusset plates are severely 
corroded and delaminating in places.

6.8.6	 Store (vii):

	 The timber ground floor in this area is in an extremely poor 
condition with extensive rotten and collapsed areas of the 
floor structure.

6.8.7	 Loading Bay (viii):

	 No access possible to this area.

6.8.8	 Office (ix):

	 Local areas of the timber boarded first floor and the steel 
beam supports have suffered as a result of their prolonged 
wet state and in places the timber is close to collapse.  
There is extensive surface corrosion in the steel beams.

6.8.9	 No access was possible to look at the steel frame 
supporting the large water tank over the condenser 
room.   It seems very likely that this steelwork is in a poor 
condition especially where it is built into the brickwork 
walls.

6.8.5	 Tank Room (1907/1910) (vi):

	 The timber and steel framed structure supporting the first 
floor has suffered from rainwater penetration and the 
aggressive conditions within the ice making environment 
in a similar though seemingly not as severely as in the 
original tank rooms 6.8.2 above.

	 The steel grillage at ground floor level is suffering from 
extensive surface corrosion in places, in particular at 
the supports off the reinforced concrete ground floor. 
It is likely these will be areas of severe corrosion and 
delamination of the steelwork.

	 The ground floor contains three trenches which were 
about half full of water during our visit in January.  We 
suspect the reinforced concrete is not in a good condition.

6.8.3	 Ice Store (iii):

	 The steel structure here appeared to be suffering much 
less from rainwater penetration than in 6.8.2 above, 
though it is likely that there will be some beams which are 
severely corroded.

6.8.4	 Old Boiler House and Condenser Room (iv) and (v):

	 The ground floor slabs in these areas appear to be of 
reinforced concrete and contains some plant bases/plinths 
and trenches with a basement under the western-most 
area. The extent of this basement is not known as it was 
not accessible though it seems likely to be only under this 
small western-most space.

Corrosion to bottom of Columns in 1907/1910 Tank Room

U/s first floor to Tank Room 1907/1910

Gurretted bases to Columns in 1907/1910 Tank Room

First floor to Ice Store 1900/1901

Ground floor to Tank Room 1907/1910
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7.0
Proposals for Remedial Works to the Existing Structure
7.1	 Our experience of buildings of this age shows that in order for 

them to cope with changes over time, and to continue to be 
useable, then typically they need an overhaul every 25 years 
or so, with major overhauls every 50 years or so.  It is also very 
important that as part of these overhauls, all the defects in the 
structure not covered by the normal maintenance of a building 
are dealt with. Good buildings of this age can generally be kept 
going almost indefinitely if properly maintained.

Here at the Ice Factory it seems that its historical development 
followed along this typical path for a while, ie:

•	 Built 1990/1901 and 1907/1910

•	 First major overhaul 1930s

•	 Second overhaul 1950s

but then with the fishing industry in decline it looks as if the 
next two overhauls around 1975 and certainly in 2000 did not 
happen.

For the general condition of the structure it looks as if few, if 
any, of the defects in the structure have been addressed in this 
second half of its life.

The aggressive conditions generated in the Ice Factory meant 
that the building would have needed much more maintenance 
than other buildings of its age.

It is clear that the building has not had any maintenance 
carried out for many years and is now deteriorating at a rapidly 
accelerating rate.  

Lifecycle between major services/overhauls for typical 
traditionally built building

Lifecycle between major services/overhauls for the Ice 
Factory

Rate of Deterioration
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The longer span pitched roofs over the old boiler house, and 
the tank rooms (1900/1901 and 1907/1910) generally appear 
to be in a little better condition than the others.  In these areas 
the timber boarding looks to be in a poor state in places, but 
elsewhere it may be possible to re-use the boards.  Similarly, 
some of the timber purlins look as if they will need replacing and 
others look as if they can be retained.

We suggest that:

2.	 All the roof coverings are removed (see also Architects’ 
report).

3.	 All timber boarding is removed and separated into that 
which can be re-used (say 30%) and that which cannot.  
The boards chosen for re-use will need to be dry, and/or 
dried in a controlled environment.

4.	 The timber purlins are removed, and separated to those 
that can be re-used (say 50%) and those which cannot.

5.	 The steel trusses can then be thoroughly wire brushed to 
remove all surface corrosion and repainted.

6.	 The new and retained purlins and boards can then be fixed 
in position.

7.2.2	 Roof Structure:

Whilst some detailed investigation will be appropriate in due 
course, it seems at this stage that the flat roofed areas have all 
suffered from extensive rainwater penetration over such a long 
period of time that it seems very likely that they will all need to 
be replaced, on top of the existing steel beams.  This applies to 
all the steel filler joist roofs and the 1950s reinforced concrete 
roof over the new compressor room.  

We suggest the way forward here is for the replacement 
works to commence with a staged removal of the roof finishes 
and then the concrete to expose the steel filler joists and 
reinforcement.  The condition of the joists and reinforcement 
can be assessed as they are exposed and if found to be in a 
better condition to that currently expected then it may be 
possible to retain some of the steel joists and maybe patch 
repair the r.c. slab.  At this stage, however, it would be prudent 
to allow for it all to be replaced.

The condition of the pitched roof structures varies considerably.  
The small pitched roof over the original 1900/1901 office, and 
the multi pitched roof over the store in the 1907/1910 building 
appear to be in the worst condition.  At this stage we suggest an 
allowance is made for replacing the roof structure over the office 
completely.  Over the store it looks likely that the steel valley 
beams will need some remedial work especially where they 
are built into the walls and the timber trusses are likely to need 
repairs/load rebuilding at their ends where they are supported 
off the valley beams.  All boarding and purlins are likely to need 
replacement.

7.2	 The following section outlines the approximate scope of 
remedial works required to the existing structure to address the 
obvious problems described earlier.

7.2.1	 External Walls:

All the cracks in the brickwork need to be made good by 
carefully cutting out the cracked bricks and stitching in new 
brickwork.  Where the cracks extend full width through the 
brickwork, this needs to be done from both sides (inside and 
outside).

Where the cracks are the result of corroded steelwork the cause 
of the cracking, ie the expansion of the steelwork as it corrodes 
and delaminates, also needs to be addressed.  This involves 
carefully removing the brickwork around the embedded 
steelwork (eg beam end), introducing temporary supports 
to the steelwork where needed, so that the steelwork can be 
thoroughly wire brushed to remove all loose rust, cleaned, 
and then painted with two coats of bituminous paint, prior to 
making good the brickwork around the steel as above.  In some 
locations the steelwork may be found to also need some repair 
and so a contingency should be allowed to cover this too.

Where steel beams are built into the external wall over openings 
such as to the loading bay (viii), allow for the first three courses 
of brickwork over the beam to be carefully cut out to allow the 
beam to be treated and then replaced.

Refer to drawing numbers 1568/01/07 to 08 which illustrates 
the likely approximate extent of brickwork repairs at this stage 
related to structural remedial works.  Refer to  the Architects’ 
drawings for all other works to the external walls.

Roof over Ice Store 1900/1901Cracks in brickwork where steel beam is severely corroded
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7.2.3	 Internal Structure:

With the envelope of the buildings made good the internal 
structure will need time to dry out to determine the extent of 
remedial works, though to achieve this state and to tackle some 
of the obvious defects we suggest the following approach:

(ii)	 Clear out all the debris etc.

(iii)	 Remove all rotten/damaged timber boarding.

(iv)	 Pump out all the water from the trenches and undercrofts.

(v)	 Where steel columns have become significantly affected 
by corrosion/delamination these should either be 
replaced, or perhaps encased in reinforced concrete to 
maintain their structural function.  This applies to some 
if not all of the columns in the undercroft beneath the 
original 1990/1901 tank rooms.

(vi)	 The buildings then need to be well ventilated to allow 
them to dry out.  This needs to be done in a controlled 
and maintained way so that it is not only effective but also 
avoids further problems being generated such as dry rot 
manifesting itself in the timber structure.

7.3	 Contractors Site Set Up

	 As part of these works there will be a substantial cost involved 
in the Contactor establishing his set up on site including all the 
temporary works necessary for safe access in order to clear out 
all the debris and carry out the remedial works. This will include 
access decks and stairs as well as protective decks for safe access.
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Depending on the proposed new uses it may be possible to 
replace (either all or in part) the existing very heavy duty floor 
structures in the tank rooms with several new lighter weight 
floor structures.

In the areas where there are no internal upper floors, e.g. original 
condenser room, boiler house and the 1907/1910 store, it is 
likely that the existing structure (walls and columns) could be 
used to support one or maybe two new floors.

Refer to typical section C.

8.0
Proposed Alterations to the Structure
8.1	 At this stage there are no specific alterations proposed and 

NELC have requested some general comments on the feasibility 
of carrying out alterations and adding in new floors within the 
existing building, all based on the understanding we have of the 
existing structure, described above.

The following general comments assume that all the defects in 
the existing structure are addressed prior to carrying out any 
alterations.

8.2	 Roof:

The flat roofed areas can probably be used to support some 
new lightweight plant.  Should the existing water tank over the 
original compressor room be removed then that area of the 
roof should be able to cope with the addition of new plant/
accommodation of a similar mass to the water tank.

8.3	 Walls:

The brickwork walls are generally robust and have been used 
to support very heavy imposed loads as part of the ice making 
process.  It seems likely with the ice making process removed, 
that they could be used to support some significant new 
imposed loads from additional floors.

It looks feasible to be able to remove the travelling crane beams 
and their fixing brackets without significantly affecting the 
integrity of the brickwork piers/walls.

8.4	 Floors:

Currently it seems likely that the floors in the main tank rooms 
do contribute to the overall stability of the building and the brick 
piers.

Where the main floor beams are connected to the existing 
brickwork with external fixing plates it makes sense to retain 
these floor structures as part of any new scheme, though in 
principle it would be possible to remove them and replace them 
with new floor structures.

Timber trusses

Travelling crane

Travelling crane

1st floor

Steel grillage on top of 
RC trenches

Steel beam

Steel column

Ice Store Tank Room

Section C

Potential new floors built 
off existing structure
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9.4	 It needs to be recognised that the scope of remedial works in 
(iii) above is aimed at addressing the obvious defects in the 
structure, it is the nature of buildings that some defects are 
hidden and may only become obvious either during the works 
on site, or indeed later in the life of the building.

	 All remedial works should be designed to sympathetically 
repair or improve the existing structure, though again it should 
be recognised that these works cannot be compared to new 
construction, and are aimed at extending the useful life of the 
building which is indeterminate, and relies on how well it is 
cared for in the future.  It would be useful to develop a simple 
monitoring regime as part of the detailed proposals to assist 
with the assessment of the success of the proposals and as a 
check on future movements of the structure.

9.5	 As part of the next stage of the works we recommend a 
conservation assessment is made of the buildings and their 
contents to assist in the preparation of the proposals.

9.3	 As discussed with NELC this report has considered the likely 
scope of remedial works required to address all the issues raised 
in the NELC Scope of Work. 

	 An estimated cost of these works have been prepared by KMCS.

	 Two further cost estimates have been prepared:

i.	 for works of a lesser scale than above just to address 
rainwater penetration of the building.

ii.	 Simply to enclose the building in a sheeted scaffold to try 
and keep the rainwater out.

	 In very general terms the likely effect of the three alternatives 
costed are:

i.	 Scaffold only: This will slow down the rate of escalation of 
the degradation of the structure, but should be considered 
as a temporary measure only before proceeding with more 
substantial works.

ii.	 Lesser Scale of Works: This will address the most obvious 
defects in the structure and provide a breathing space 
before carrying out the rest of the works in (iii) below.

iii.	 NELC Full Scope of Works: This should prepare the building 
generally for conversion or refurbishment once a use has 
been found.

9.0
Next Stage
9.1	 This report is aimed at providing a very outline scope of works 

and a ‘ball park’ cost estimate of the likely remedial works 
needed to the existing building.

9.2	 In order to prepare more detailed proposals for the purposes 
of obtaining tenders for the work then we suggest an enabling 
contract is built into the programme.  This enabling contract 
would include some physical opening up works to assist in 
determining the severity of degradation of the structure and 
better define the extent of remedial works.  It could also be used 
to carry out trial repairs for agreement with interested parties 
(e.g. English Heritage) prior to commencing the main works.

	 These investigation works would include:-

•	 Breaking out areas of the flat roofed structure to reveal the 
severity of corrosion of the embedded steel joists and/or 
reinforcement.

•	 Removal of areas of the rotten timber floors in the Tank 
Rooms and Ice Stores to help clarify the severity of 
corrosion of the steel structure.

•	 Trial pits to expose the foundations and check whether 
the building is supported off timber piles, and whether the 
piles extend above the current ground water level.

•	 Providing safe access to previously inaccessible areas of 
the buildings.

•	 Pumping out of water from the undercroft and Service 
Trenches.



10
.0

   
Ex

is
tin

g 
Fa

br
ic

24 Ice Factory, Grimsby   Appraisal of Existing Structure  /  February 2010   Alan Baxter

10.0
Existing Fabric, by Richard Griffiths Architects (RGA)
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11.0
Cost Estimate, by KMCS
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Appendix A
Information Received
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Appendix B
Drawings by ABA
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Appendix C
Drawings by RGA
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