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1.0 Executive Summary  
 
 General 
 
1.1 All the references to the Block names are according to The Oxford Archaeology 2008 report 

ñRoyal Carriage Factory ï (Building 10), The Royal Arsenal Woolwich - Historic Buildings 
Investigation and Recording (Figure 3). The two remaining areas are denoted as the south 
range (Block 2) and the north range (Block 5). 
 

1.2 A number of areas were not investigated due to the material storage in the north range. The 
roof inspection was undertaken at two positons where stored items were moved, these being 
chosen where there was significant deterioration of the structure. This allowed us to assess 
the condition of 6 trusses and their bearings being most heavily affected by the roof leakages. 
The south range was empty and free to access within the area proposed to be retained. 

 
1.3 The survey has not covered the areas of the structure which are to be demolished as part of 

the proposals.  
 

1.4 Measured survey drawings from Atkins AMC appear to be accurate to the existing structure, 
including wall thickness, for which a number of spot checks were carried out. Waterman 
Repair drawings from 2014 were used to record any new damage that has appeared since 
that survey. 

 
Structural member details 

 
1.5 All the structural member sizes are covered by the previous structural condition surveys. A 

selection were checked and found to be accurate. 
 

General description of structure 
 
1.6 The building has had multiple alterations and repairs during its history. The buildings 

comprises single storey, but tall, masonry load bearing walls around the perimeter, which in 
locations has been enhanced by temporary steel propping. The roof structure consists of a 
series of regular metal trusses with timber decking in the south range or trapezoidal steel 
sheeting in the north range. Most of the openings are originally brick arched, and in current 
condition many of these are blocked with brick infill. There is an original gantry crane frame 
structure retained internally, but with the crab removed. 

 
Structural condition 

 
1.7 There are a few locations where cracks of significance have developed since the previous 

survey. This is to the north range to the west elevation wall and to the party wall between the 
north and south ranges. There are 3 diagonal cracks starting at the North Entrance lintel level 
and continuing upwards. Moreover a full height vertical crack developed at the party wall. 
These cracks need to be fully understood and require further investigation.  

 
1.8 Masonry walls externally generally need repointing in various locations, mainly at failed gutter, 

rainwater downpipes or at failed roof finish locations. The mortar joints are washed away and 
need re-pointing once the defects are resolved. There are several crack repairs required to the 
on south elevation which need repointing. 

  
1.9 Masonry walls internally which have experienced long term water ingress, have heavy moss/ 

fungus vegetation developed potentially which means the mortar joints are defective and will 
require raking out and repointing. Historic repairs carried out generally appear in reasonable 
condition.  

 
1.10 The north and south walls of the north range walls have horizontal cracking at the truss 

bearing positions. The cracking is repetitive, almost at every truss location. The cause of this 
needs to be fully understood, but could  relate to a variation to the wind loading since the 
demolition of art of Building 10, differential thermal movement of the iron trusses, or corrosion 
of the in-built ends. 
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1.11 Other defects observed externally include: damage to the stone cornice (freeze thaw attack), 

local brick failures, and local brick spalling defects. 
 
1.12 The roof damage to the north range is very minor. To the south slope at eaves level, the 

timber boarding and purlins need replacing due to significant decay.  
 
1.13 The south range roof structure is in poor condition. There are multiple areas of roof finishes 

failure causing water ingress damage to the timber, iron/steel and masonry elements 
internally. Generally, all the timber members (rafters, purlins and boards) need to be replaced 
where the finishes are lost. The finish is bituminous covering to the north slope and slate to the 
south. The principal structural roof members, iron trusses are in a good structural condition, 
but the built-in ends should be opened up in a number of locations to be checked. 

 
 Concluding comments structural   
 
1.14 Generally, the building is considered to be in reasonable structural condition with only minor 

repairs/ replacements necessary to timber roof members and stitch repairs to cracks. There 
are, however, significant areas of repointing works necessary both externally and internally. 
Two areas of further investigation are required. 

 
1.15 Detailed structural analysis will be required to check the stability of the tall masonry walls and 

to determine if additional lateral restraint is required when the temporary raking shores are 
removed. Of course the building survived a significant period without such additions, but may 
be subject to different wind loading due to the changes around the site with the introduction of 
new buildings and demolition of others.  
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2.0  Condition Summary Sheet  
 

CONDITION INSPECTION SUMMARY SHEET 
 

Building Site:    The Royal Arsenal, Woolwich, London    
 

Building Name:   Royal Arsenal Former New Carriage Store Building 10 
 

Orientation: The building is orientated east west with the main elevation 
facing onto the square being west facing with directional 
notations taken in relation to this convention. 

 
Maintenance Responsibility:  Not applicable.  

 
Drawings and Photographs:  See appendices. 

  
Listed Entry Number:  200492 

 
Date Listed:    8

th
 June 1973 

   
Status:    Grade II 

 
Listing Description:   Royal Arsenal Former New Carriage Store Building 10 

 
Inspected by:  Marcin Wojciechowski and Ed Morton of The Morton 

Partnership Ltd (Conservation Structural Engineers). 
 

Qualifications of Principals: Ed Morton B.Eng (Hons), C.Eng, FICE, IHBC, Engineer 
accredited in Conservation. 

 
Inspection and Report Date:  July 2016 

 
VALIDATION OF REPORT 

 
This report has been checked for accuracy and quality by Edward Morton on behalf of The 
Morton Partnership Ltd. 

  
 
 
  

EDWARD MORTON B.Eng(Hons), C.Eng, FICE, IHBC 
Engineer Accredited in Conservation 
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3.0 Introduction and Clientôs Brief 
 

3.1 The Morton Partnership Ltd has been appointed to carry out the a Structural Condition Survey 
of the Former Royal Carriage Workshop, Arsenal Way, London which is part of The Royal 
Arsenal site at Woolwich. The full brief was set out in The Morton Partnership Ltdôs letter dated 
23

rd
 June 2016 (ref: 17382~01 Fee). 

 

3.2. The purpose of the Condition Survey is to identify the current condition, record this with 
photographs and set out recommendations for repair works. Due to the historic significance of 
the building, comment will also be made on the implications of the alterations and proposals 
on the historic fabric.  

 

3.3 The Former Carriage Store (Building 10) is a Grade II Listed structure. The List Description 
taken from Historic Englandôs Nation Heritage List online is as follows, although it should be 
accepted that these are not always entirely correct. The description below relates to Building 
10 in its entirety. A significant part of this building was demolished during the development in 
2006 and the survey covers the remaining 2 southern bays. These are designated as Blocks 2 
(south range) and 5 (north range) in The Oxford Archaeology 2008 report ñRoyal Carriage 
Factory ï (Building 10), The Royal Arsenal Woolwich - Historic Buildings Investigation and 
Recording (Figure 3). 

 

Carriage works, smitheries and workshops, disused. 1802-05, altered C19, central 
courtyard totally rebuilt 1937 and 1967. Polychromatic stock brick with pitched slate roof, 
with galvanised asbestos and outer lead-clad roofs.  
 

PLAN: Single-depth ranges around a large courtyard, with central vehicle entrances to 
front (north) and rear (south) and single vehicle entrances to middle of both sides.  
EXTERIOR: The best-preserved section is the 2-storey north range; symmetrical 
3:9:3:9:3:9:3-fenestration under a dentil cornice, the middle 3 pedimented bays set 
forward with plat band, central round arch flanked by oculi, and a square clock tower 
behind with ogee roof and iron finial. Flanking sections have gauged brick round-arched 
ground-floor and segmental-arched first-floor windows, mostly with 6/6-pane sashes; 
linking gateways have round carriage archways defined by 4 pilasters to coped parapets, 
the right-hand one with an inserted roller blind, the left-hand one with an inserted tripartite 
window. The outer former corner engine houses have segmental-arched ground-floor 
windows and blind panels above, parapets and tall lanterns.  
 

Single-storey side and rear ranges. W side range in similar style as the corner blocks, with 
central entrance sections with a round-arched gateway flanked by parapets with sunken 
panels set over segmental-arched windows. The E range was largely rebuilt in the later 
C19 and mid C20, leaving only fragments of the early C19 building; the rear (south) range 
was also partly rebuilt but is more complete, retaining one early C19 entrance, and is 
obscured to its eastern half by later extensions.  
 
INTERIOR: former courtyard area largely altered 1960s. Includes C19 iron roof trusses to 
single-depth outer ranges; south-central room notable as retaining colonnaded south wall, 
with bolting holes for line-shafting brackets to cast-iron columns; see RCHME report for 
further details.  
 
HISTORICAL NOTE: The Royal Carriage Factory produced gun carriages and mounted 
cannon on them; it was founded in 1728, and the building damaged by fire in 1802. The 
present building may incorporate some of the earlier structure, and surrounded a large 
smithery within the courtyard. The front (north) range is the most complete and significant 
remaining element of the 1802-5 factory building, and the eastern and southern (rear) 
ranges have been partly rebuilt. Although the east and south ranges clearly have less 
intrinsic interest than the more complete north and west ranges, they are included in the 
listing because they comprise part of the courtyard plan, which defines the extent of one of 
the largest planned groups of engineering workshops of its period in the world, also 
illustrative of the scale of cannon making in the Napoleonic Wars: only fragments have 
survived from the internal courtyard, which originally comprised open avenues planned 
around three parallel smitheries, each flanked by wheelers' shops. 
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4.0 Conduct of Report 
 
4.1.1 The building was investigated visually both externally and internally. The external survey was 

performed along the Arsenal Way and from the internal courtyard between the north range 
and the Royal Carriage Mews development. 

 
4.1.2 The inspection was visual only with some surface vegetation removal in local areas to expose 

the structure condition. The survey was conducted from ground floor level but then with high 
level access, via a MEWP, to assess the roof structure and higher parts of the walls in 
selected locations. 

 
4.1.3 The roof structure condition was assessed at high level from the MEWP, with no obstructions 

in the north ranage. However, in the south range due to the large amount of stored material 
and limited access 2 locations, where significant water ingress and deterioration was noted, 
were inspected. This enabled inspection of the condition of 6 trusses and their bearings being 
most heavily affected. 

 
4.1.4 Sections which were covered, unexposed, or inaccessible were not inspected, and therefore it 

is not possible to report that such parts remain free from defect (e.g. vegetation or stored 
material limited view). These areas where inspection was limited have been highlighted within 
the report. 

 
4.1.5 Specialist inspections or testing were carried out in the past with respect of material used in 

the construction. This is covered by the STATS report from 2006. 
 
4.1.6 The inspection did not include examination of mechanical, electrical, telephone and drainage 

services.  
 
4.1.7 It is not intended that this document is used as a direct basis for instructing repairs; a proper 

conservation schedule and specification must be prepared and used. 
 
4.1.8 This report has been carried out to the Clientôs requirements and no liability is intended or will 

be accepted from any third party whatsoever.  
 
 
4.2 Other Specialist Reports 
 
4.2.1 No specialist reports are considered necessary. 
 
4.3 Additional Information Provided 
 
4.3.1 We have been provided with the following relevant information: 
 

¶ Atkins AMC Measured Survey Drawings; 

¶ Allford Hall Monaghan Morris Architects Ltd. drawings of proposals for the structure; 

¶ STATS Structural Investigation report (vol.1 part 1-2 and vol.2 part 1-2) Dated: November 
2006; 

¶ Waterman Condition Survey Drawings Dated: May 2011; 

¶ Waterman Building 10 Repairs and Alterations report supported with repair drawings 
Dated: August 2014; 

¶ Oxford Archaeology Historic Building Investigation and Recording report Dated: October 
2008. 
 

4.4 Drawings and photographs  
 
4.4.1 Drawings and photographs are included within the appendices. 
 
4.5 Personnel 
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4.5.1 The structural inspection has been carried out by Marcin Wojciechowski and Ed Morton. The 

report has been checked by Ed Morton. 
 
4.6 Date of Inspection and Weather Conditions 
 
4.6.1 The survey was carried out on 6

th
 and 7

th
 July 2016. The weather at the time of the inspection 

was dry and sunny. 
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5.0 Condition Survey 
 
5.1 As the defects found repeat extensively around the building the following elements cross relate to the plans appended where the defects are noted. 
 

Element Condition 
Photo 
No. 

Outline Indication of Works Required 

External masonry Eroded and recessed mortar joints 1 

 
Recessed mortar joints should be raked out and repointed using hydraulic 
lime mortar as detailed in the Outline Specification. 
 

External/ internal masonry 
walls 

Cracking through mortar joints and masonry. 2 

 
Cracking should be repaired by means of stitch repairs as described in the 
Outline Specification. Where cracks continue through bricks, the bricks 
should be removed and replaced like-for-like. 
 

External Masonry Localised damage. 3 

 
Where bricks have been lost or severely damaged, bricks should be 
replaced like-for-like. 
 

Masonry Arches Cracking through arches. 2 

 
Repairs using Helibars installed directly above the masonry arch, and 
additional bars through the arch, as detailed in the Outline Specification. 
 

Cornice Stones 
Eroded stone by freeze thaw attack or age 
related 

4 
 
Repairs/replacement, as detailed in the Outline Specification. 
 

Purlins/ rafters/ boarding Decayed timber  5 
 
Repair/replacement, as detailed in the Outline Specification. 
 

Slate finish Retrieve historic fabric 6 

 
To be retrieved, slates assessed for damage and capability for re-use as 
detailed in the Outline Specification. 
 

Iron Roof Trusses 

The condition is generally reasonable without 
excessive evidence of erosion. The bearings 
generally appear free of erosion and appear to 
have been treated previously, but a sample 
should be opened up to check and confirm. 

7 & 8 
All ironwork to be cleaned to SA 2.5 and painted with appropriate high 
quality and durable paint finish, particular those which will be part external 
as detailed in the Outline Specification. 
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Element Condition 
Photo 
No. 

Outline Indication of Works Required 

Rain Water Goods 

Gutters need maintenance all along the 
building perimeter. There are many cases of 
plant vegetation blocking the water flow. Gutter 
pipes are partially missing at the North 
Elevation. A significant degree of replacement 
is necessary. Some of the existing is 
inappropriate PVC and should be replaced. 
 

22-26 
Original rain water goods (West and South Elevation) to be cleaned, and 
inspected for damage. Significant replacement is likely to be necessary in 
cast iron to match original patters.  
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6.0 Outline Specification 
 
6.1 Temporary Works 
 
6.1.1 The contractor will be required to provide a detailed methodology for the works and in 

particular to outline how the existing support scaffold within the building will be removed 
progressively. The methodology will need to be on the basis of a top down approach or 
working on each area of affected floor in sequence. 

 
6.1.2 The Contractor will be required to design all temporary works. These should be detailed and 

will be subject to approval from the design team to ensure that they do not affect the historic 
fabric.  

 
6.2 Masonry Repairs 
 
6.2.1 Cracked or Failed Brick Arches: 
 

a) Repair of cracked or failed brick arch lintels as specified by Helifix (or similar approved); 
cut slots into horizontal mortar joints to 40-55mm depth, 1No directly above the brick arch 
lintel, the second to a maximum 6 No brick courses above. Drill 14mm clearance holes at 
the required angle and to the specified depth through the underside of the soldier course 
forming the brick arch. The angle of drilling should be such that the hole will pass behind 
the lower Helibars and penetrate at least 50mm into the course of masonry above the 
reinforcement. 
 

b) Set Helibond cementious grout load into Helifix Pointing Gun Kit HD inject bead of 
Helibond grout approximately 15mm depth on to the back of the slots. 

 
c) Push first 6mm Helibar into the grout to obtain good coverage, and then inject second 

bead of Helibond grout over the exposed Helibar, and push the second to 6mm Helbar 
into the grout, again to obtain good coverage. 

 
d) Inject third bead of Helibond grout over the exposed Helibar, and iron it into the slot using 

a finger trail, inject additional Helibond grout as necessary leaving 10-15mm for new 
pointing in lime mortar. 

 
e) Repeat the above steps for the second slot. 

 
f) For the arch re-support attach the required length of CemTie pining nozzle to the gun and 

pump grout to fill the nozzle. Wind the CemTie into the nozzle and ensure that it is fully 
covered in grout. 

 
g) Insert the nozzle to the full depth of the drilled hole, and pump the grout, make good the 

CemTie holes and point up the remaining slots with a suitable matching lime mortar. 
 
6.2.2 Crack Repair up to 4mm:  
 

a) For cracks up to 4mm make good the cracks with appropriate Helifix bonding agent (or 
similar approved). Ensure no leakage of bonding agent onto wall.  

 
6.2.3 For cracks in excess of 4mm:   
 

a) All works undertaken as per Helifx requirements (or similar approved). 
 

b) Rake out 35-40mm deep slot into the masonry at alternate courses to the full height of the 
crack, including one line above and one line below the extent of the crack.  
 

c) Slot to be equal to full mortar joint height.  Slot to extend at a minimum of 500mm either 
side of the crack or 500mm beyond the outer cracks if two or more adjacent cracks are 
being stitched using one tie.  
 

d) The slots are to be cleaned out using a blow pump and apply Heliprimer WB, or flush with 
water. 
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e) Using CS Pointing Gun Kit inject approximately 10mm beads of Helibond to the back of 
the slot and using a finger trowel, or similar, push the Helibar into the grout to obtain a 
good coverage. 
 

f) Insert a further approximately 10mm bead of Helibond over the exposed Helibar, finishing 
approximately 10-15mm from the face of the masonry and óironô into the slot using a finger 
trowel. 

 
g) Make good the crack with an epoxy-based weatherproof filler for example óCrackbond 

TEô, then repoint the crack and the slots containing Helibars in lime mortar.   
 
 Note: where cracks are less than 500mm from an external corner or an opening at least 

100mm should be bent around the corner and bonded into the return wall or bent and fixed 
into the reveal avoiding any DPC membrane. 

 
6.2.4 Repointing:  

 
a) Samples of existing original mortar to be taken for analysis and matching of new mortar. 

 
b) Rake out mortar joint to a minimum depth of 25mm or width of joint, whichever is greater, 

using hand tools only. 
 

c) Repoint using 1:3 lime to sand mortar mix. Profile to match original and to be ópenny 
struckô and with arises of bricks left exposed. 

 
d) After initial set allow to rub of existing green mortar to allow aggregate to be exposed. 

 
6.2.3 Replacement Bricks: 
 

a) Where bricks are to be replaced these should be to match existing as closely as possible 
in terms of colour, texture and size. Samples to be provided for approval. 
 

b) Individual bricks to be replaced to be carefully cut out using hand tools. Stretchers to be 
cut out for full length and headers for 4.5ò depth. 

 
6.2.4 Cleaning: 

 
a) Carry out cleaning trials for areas of heavy staining and moss growth. 

 
b) Allow to carefully clean without causing excessive damage to mortar joints, stone or 

brickwork and without óover-cleaningô so as not to appear ónewô. 
 

6.2.5 Lead Flashings etc.: 
 
a) Lead flashings to comply with Lead Sheet Association guidelines. 

 
b) Sketches to be provided for approval prior to installation.  

 
6.3 Timber Repairs 
 

a) All softwood repairs are to be good quality Baltic Pine (or similar approved such as 
Douglas Fir) of dimensions to be match existing unless otherwise specified. 
 

b) Repairs to be undertaken on a case by case basis and maximising retention of historic 
fabric where practical. 

 
6.4 Iron Truss Repairs 
 

a) Open up a selection of truss ends to check the condition, review and agree repairs if 
necessary. 
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b) Carry out paint analysis to ide identify content and original paint colours. It should be 

assumed that lead paint will exist and thus suitable ppe and protection will be required for 
cleaning. 
 

c) Allow to carry out samples of cleaning to assess best method including ultra-high pressure 
water cleaning, dry medium blast cleaning etc. 

 
d) Allow to fully clean ironwork to SA 2.5. 

 
e) Blast prime, and then paint to agreed high quality paint specification with warranty and to 

agreed final colour. 
 
6.5 Rain Water Goods 
 

a) Allow to clean out all rain water goods, including gutters, hoopers, downpipes and 
associated fittings.  
 

b) Allow to inspect and then remove, setting aside sound historic cast iron sections for re-
use. Produce record drawing of sound sections, including locations on buildings and 
photograph. Dispose of fractured and failed elements and PVC.  

 
c) Allow to blast clean, prime and re-paint all retained elements. 

 
d) Replace missing elements in cast iron to match original sections and details.  

 
 
7.0 Outline Structural Implications of Alterations and Proposals 
 
7.1 We have been provided with outline information on the proposed plans and below we set out 

in outline the structural implications of these in relation to the historic building. 
 
7.2 The proposals for the structure include the partial demolition of The North Range (east part of 

north range) to make space for a new building on this part of the site and where a multi-storey 
commercial/residential use building to be introduced in this location. Consideration should be 
given for the new significant loading that is going to be introduced in the close proximity to 
existing listed building. Piled foundations might help to reduce the risk of affecting the existing 
footings. Subject to detailed drawings and with careful design, and allowance for differential 
movement between the existing and new, it may be possible to utilise the new building to 
provide lateral stability to the existing and allow for removal of the temporary raking shores 
etc.. 

 
7.3 To the south range the central part roof covering is proposed to be removed creating an 

external public courtyard. This is where south elevation masonry wall is most vulnerable to the 
horizontal loading with temporary propping currently in place. The proposal is to retain the 
existing roof trusses and which will need to be provided with lateral stability by replacement of 
timber purlins and ridge piece we suggest with new steel members. Given the masonry wall 
height, trusses member sizes and cracking at trusses bearing zones in the north range North 
Wall, as well as the change in wind loading on the structure, it seems likely that additional 
strengthening will be required. This will need to be developed but some form of wind post may 
be appropriate, not dissimilar to the framing for the gantry cranes, as well as the potential to 
utilise the adjacent new build.  

 
7.4 Many of the previously filled arches are to be opened up and new glazing inserted. The 

framing of these may be used to enhance the stiffness of the walls.  
 
 
8.0 Findings of the Inspection   
 
8.1 The building has experienced numerous alterations and repairs in the past with some of the 

most significant attributed to the Crossrail underground works. According to previous structural 
reports it was noted that excessive settlement of approximately 25mm occurred, compared to 
predicted 10mm and which caused damage to the fabric. 
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8.2 When it was originally constructed the design was well considered and the work was carried 

out to high standards as expected by the military. 
 
8.3 The defects to the roof of the south range have caused water ingress to a number of areas. 

The current roof finishes comprising bituminous material at the north slope and slate at the 
south slope both nailed to the timber boarding and requiring replacement. Approximately 60% 
of the south range roof area is to be stripped off for the proposed alterations. It may be 
possible to retrieve historic slates and reinstate them for the retained areas.  

 
8.4 Where roof finishes and boarding are significantly damaged with structural timber rafters and 

purlins badly decayed, these elements need replacing while the iron trusses appears to be 
structurally sound. Corrosion depth is not greater than 1.5mm in worst areas with no signs of 
delamination.  
 

8.5 Generally trusses bearings were observed as being structurally sound. After removing the 
vegetation around the support there were no cracks observed. Corrosion to the truss ends is 
surface only, not exceeding 1.5mm with no signs of delamination, but a sample should be 
opened up to be certain on their condition 

 
8.6 The recently repaired parts of the north range roof covering, comprising timber boarding at the 

Party wall location is sound structurally. However, there are many locations where timber 
purlins supporting the boarding are badly decayed and need repairs or replacing. The works 
are necessary and give an opportunity to replace timber boarding.  

 
8.7 Timber elements around the rooflights appear to be sound and the iron trusses are not 

suffering any excessive corrosion and appear to be in reasonable condition. 
 

8.8 Trusses bearings were observed to be structurally sound, but a sample should be opened up 
to be certain on their condition. There is visible horizontal cracking at almost every support at 
various heights (between original padstone bottom and rebuilt masonry above the padstone). 
The cause of this needs to be fully understood, but could  relate to a variation to the wind 
loading since the demolition of art of Building 10, differential thermal movement of the iron 
trusses, or corrosion of the in-built ends.  

 
8.9  The 2014 structural repairs done according to the Waterman drawings are generally in a good 

condition. No signs of further movement or cracking were observed at crack stitching locations 
internally. However the south elevation repairs have the open mortar joints and need 
repointing.  

  
8.10 There is one area where new and more significant cracks have developed. This is to the south 

range West Elevation Gable Wall and the party wall between the north and south ranges. 
There are 3 diagonal cracks at the gable wall and 1 vertical crack at the party wall. The reason 
for the cracking is not clear and needs further investigation. There is a note on Waterman 
11764-WTD-84-01954 Rev.A04 drawing proposing a new opening in this area which 
potentially could have contributed to cracking. 

 
8.11 There are also a number of areas where repointing is required, in particular to the locations 

exposed to extensive leakages either resulting from gutter, rainwater downpipes or roof 
coverings failure. The opened joints externally and mossed areas internally need to be 
repointed. The south range south elevation wall suffers from water splash joints erosion which 
should also be repointed. 

 
8.12 There are multiple locations of plant vegetation developing around the gutter and the cornice 

lines. It causes further damage to the mortar joints, increases the dampness level and needs 
to be addressed. 
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8.13 To the west and south elevations the rain water goods appear to be earlier of historic interest 

whilst to the north elevation they are more recent added PVC. The south elevation gutter was 
inspected from the inside of the south range, however the access was restricted and the gutter 
arrangement is not clear. It appears to comprise bent plates visible from below and possibly 
an additional channel internally. This is unlikely to be original. The north elevation gutter is a 
recent PVC section, but partially missing. It is advised to clean the historic rain water gutters 
and inlet boxes and replace the north elevation goods with historic matching sections. 

 
 

9.0 Recommendations  
 
 General 
 
9.1 The following recommendations are to be regarded only as strategic statements or brief 

summaries of the work. 
 
9.2 Before any work is carried out a detailed Specification must be prepared based on a thorough 

investigation of each component of the building. 
 
9.3 Listed Building Consent will be required for any proposal to alter, extend or demolish any part 

of the building. 
 
 Site Safety: CDM Regulations 
 
9.4 Legislation places legal obligations on all concerned with the construction and maintenance of 

buildings. 
 
9.5 The nature of these repairs may involve additional risks associated with the historic nature of 

the building. 
 
9.6 The Contractor must be selected by the Client as being as experienced and competent to 

carry out work of this nature and have the proper resources to comply with Health and Safety 
requirements. 

 
 Temporary Works  
 
9.7 The steel temporary propping appears to be satisfactory for providing stability to the external 

walls in the short term and no additional strengthening is required as this time. 
 
 Further Investigation 
 
9.8 Further assessment of the newly developed cracks is required to understand the reasons for 

these.  
 
9.9 Some opening up and further assessment is required to establish the reason for horizontal 

cracking at the truss bearings in the north range (point 8.4 and 8.5). 
 
 Repair Works 
 
9.10 The repairs outlined in Section 5 should be carried out to ensure that the building is 

structurally stable before any renovation works take place to convert the building for residential 
and commercial use. 

 
 Retention of Historic Material 
 
9.11 It is proposed to remove 60% of the original roof cover to allow for the open-space courtyard. 

This will allow existing historic fabric (slate finish, timber members) to be removed and 
potentially reused it at West and East ends to replace existing decayed timbers or in re-
covering these areas. 
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Photograph 01 ï External repointing needed 

 
 
 
 

 
Photograph 02 ï New cracks to north range West Elevation 

 
 
 

 
 



Carriage Store - Building 10, Royal Arsenal, Woolwich, London 17382 

 Ref: MW\17382~srep rev1 B10  July 2016 

 

 

 
Photograph 03 ï Local brick damage 

 

 
Photograph 04 ï Vegetation at the cornice level 
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Photograph 05 ï Decayed timber members 

 

 
Photograph 06 ï South range south slope roof finish 

 



Carriage Store - Building 10, Royal Arsenal, Woolwich, London 17382 

 Ref: MW\17382~srep rev1 B10  July 2016 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photograph 07 ï Significant vertical crack at party wall 
 

 
Photograph 08 ï three diagonal cracks at south range West Elevation 

 


