M
MOTT M

MACDONALD

Former Ayr Station Hotel
Building Structural Condition

Independent Report

03 October 2019

South Ayrshire Council
399316/SNI/GLA/DOC/S2/REP/002



Mott MacDonald

St Vincent Plaza

319 St Vincent Street
Glasgow G2 5LD
United Kingdom

T +44 (0)141 222 4500
F +44 (0)141 221 4052
mottmac.com

South Ayrshire Council
Burns House

Burns Statue Square

Ayr

KA7 1UT
www.south-ayrshire.gov.uk

Mott MacDonald Limited. Registered in
England and Wales no. 1243967.

Registered office: Mott MacDonald House,
8-10 Sydenham Road, Croydon CRO 2EE,

United Kingdom

Former Ayr Station Hotel
Building Structural Condition

Independent Report

03 October 2019

South Ayrshire Council
399316/SNI/GLA/DOC/S2/REP/002



Mott MacDonald | Former Ayr Station Hotel Building Structural Condition
Independent Report

Issue and Revision Record

Revision Date Originator Checker Approver Description

c [ ] [ | |
| ]

| . [ | I
| ] |

Document reference: 399316/SNI/GLA/DOC/S2/REP/002

Information class: Standard

This Report has been prepared solely for use by the party which commissioned it (the 'Client’) in connection with the
captioned project. It should not be used for any other purpose. No person other than the Client or any party who has
expressly agreed terms of reliance with us (the 'Recipient(s)’) may rely on the content, information or any views
expressed in the Report. This Report is confidential and contains proprietary intellectual property and we accept no
duty of care, responsibility or liability to any other recipient of this Report. No representation, warranty or undertaking,
express or implied, is made and no responsibility or liability is accepted by us to any party other than the Client or
any Recipient(s), as to the accuracy or completeness of the information contained in this Report. For the avoidance
of doubt this Report does not in any way purport to include any legal, insurance or financial advice or opinion.

We disclaim all and any liability whether arising in tort, contract or otherwise which we might otherwise have to any
party other than the Client or the Recipient(s), in respect of this Report, or any information contained in it. We accept
no responsibility for any error or omission in the Report which is due to an error or omission in data, information or
statements supplied to us by other parties including the Client (the 'Data’). We have not independently verified the
Data or otherwise examined it to determine the accuracy, completeness, sufficiency for any purpose or feasibility for
any particular outcome including financial.

Forecasts presented in this document were prepared using the Data and the Report is dependent or based on the
Data. Inevitably, some of the assumptions used to develop the forecasts will not be realised and unanticipated
events and circumstances may occur. Consequently, we do not guarantee or warrant the conclusions contained in
the Report as there are likely to be differences between the forecasts and the actual results and those differences
may be material. While we consider that the information and opinions given in this Report are sound all parties must
rely on their own skill and judgement when making use of it.

Information and opinions are current only as of the date of the Report and we accept no responsibility for updating
such information or opinion. It should, therefore, not be assumed that any such information or opinion continues to be
accurate subsequent to the date of the Report. Under no circumstances may this Report or any extract or summary
thereof be used in connection with any public or private securities offering including any related memorandum or
prospectus for any securities offering or stock exchange listing or announcement.

By acceptance of this Report you agree to be bound by this disclaimer. This disclaimer and any issues, disputes or
claims arising out of or in connection with it (whether contractual or non-contractual in nature such as claims in tort,
from breach of statute or regulation or otherwise) shall be governed by, and construed in accordance with, the laws
of England and Wales to the exclusion of all conflict of laws principles and rules. All disputes or claims arising out of
or relating to this disclaimer shall be subject to the exclusive jurisdiction of the English and Welsh courts to which the
parties irrevocably submit.
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Executive summary

Mott MacDonald was commissioned by South Ayrshire Council (SAC) Building Standards Services to
undertake survey, investigation and assessment work and produce an Independent Report on the
structural condition of the former Ayr Station Hotel building.

The report was commissioned by SAC further to the subject property at Ayr Station being categorised by
SAC as a ‘Dangerous Building’. Dangerous Building (Section 29) Notices were issued by SAC in July 2013
and March 2018, with the subject issues having been identified by Network Rail and SAC Inspectors.

Over two stages of the commission, namely S1 (Factual) and S2 (Assessment) Mott MacDonald has
identified and considered the issues, and concluded on causation, rectification and the cost to restore the
subject building back to compliance with baseline Building Standards.

This document presents the whole of the commission delivered in the narrative, in individual sections each
covering in turn; the Survey and Observations, and the Assessment of Surveyed findings from both
External and Internal Areas of the building. Access to areas of the building was limited by SAC due to the
condition of the building and the presence of asbestos.

As an Independent Report the output of this document is based upon factual information recovered from
site survey and inspection, and upon Mott MacDonald’s opinion on cause and effect.

Mott MacDonald has considered in detail the factual information alongside the building’s structural
configuration and circumstances. These have been separately determined through examination of
drawings and other records and information provided.

Record drawings were used to determine the form of construction and the layout of the building. Targeted
intrusive investigation of internal structure, identified by Mott MacDonald and instructed by SAC, has been
used to assist with the findings.

The following points that pertain to the subject Grade Listed and Extended buildings have been established
by Mott MacDonald during the commission:

Safety Priority 1 issues (and mitigation) relating to the subject building were established during the
inspections and mitigation instigated as follows:

e Compromised Timber Roof Structure — south section (Option 2 Encapsulation works installed)
e Compromised Timber Suspended Floor Structure - south section (access to building prohibited)
e Unstable upper section of feature Clocktower Chimney (upper section of chimney dismantled)
e Fragile elements of architectural detail — north and south fagades (nylon netting installed)

e Presence of Asbestos preventing full access to the building

The ‘headline’ detail that Mott MacDonald considers to be the principal causes of the established defects is:

— Wind, rain, temperature and rooted plants and vegetation

— Failed and/or missing Rain Water Exclusion systems

— Inactive Building Management System and Care and Maintenance regime
— Concentration of stress and minor settlement of sub strata and structure
— Vibration generated by adjacent rail and road traffic and infrastructure
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In the event that Option 2 Encapsulation is removed as planned in May 2020, and that none of the
rectifications recommended by Mott MacDonald in this report are implemented within the next 3 years, the
south section of the grade listed building will:

— Continue to degrade and the cost of rectification to rise, increasingly over time;

— Reach the point a point in the medium to long term that a substantial demolition of the south section
is required for viability and safety reasons;

o Any decision to remove the encapsulation would have to be subject to a rigorous risk
assessment. This process would likely conclude that further structural consideration and
significant rectification work is required to assure safety.

A Red, Amber and Green (RAG) and a risk assessment have been used to categorise the defects for:

— Level of severity
— Timeframe for action to rectify

Other Key recommendations include:

Further investigation is required to establish further information to complete a full maintenance plan
Completion of a risk log to prioritise the repair work
Implementation of the proposed rectifications within the timeframe for action

Reinstatement of an inspection and maintenance regime
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1 Introduction

Mott MacDonald was commissioned by South Ayrshire Council (SAC) in July 2018, to undertake a visual
survey and assessment of the structural condition of the Station Hotel Building. This report presents the

findings from the survey, assessment, conclusions and costed recommendations for making the building
viable and safe.

The subject building is sited in a development connected to Ayr Railway Station and located in the town
centre of Ayr. The building is historic dating from the mid to late 19" century and is a category B Building,
listed by Historic Environment Scotland (HES).

HES have described the building to be French Renaissance in style and dating from 1885. Other records
show the building to have been opened to the general public and passengers using the rail service in 1886.

Highly detailed period architectural features predominate throughout the external facades and continue
across the mansard styled roofscape including ‘trapezoidal’ shaped flat roofed areas, clocktower and
chimneys. Incorporated within the architectural detailing are numerous metal features that form rainwater
flashing, decoration and balustrading.

Photo 1: Dormer at east corner of south section
Source: Mott MacDonald

Feature dormers formed from decorative sandstone pilasters and mullions topped by both triangular and
semi-circular pediments, are formed throughout at eaves level. In individual component parts, the dormers
are supported from the ‘head’ of perimeter walls and built into the lower section of the mansard roof.

The original building is understood to have operated from the outset as a railway station and hotel, and for
the purpose of descriptions in this report the principal sections of the building are referred to as; the north
section, and the south section. The south section includes the feature Clock Tower and adjacent feature
chimney that are located close to the north/south change point.

Principal structural elements of the building are formed from modular sandstone blocks used throughout on
external facades, modular bricks used internally for example in the construction of cross-walls and timber
for beams and rafters supporting the roof. Iron used for columns and beams and joists in suspended floors
is indicted on the record drawings.

The principal ‘structure’ of the building is set-out over 5 storeys rising from basement slab level, some 4.5m
below external ground level. Configured around a feature ‘open’ atrium from ground to eaves level, the
south section of the building accommodates a large reception area at ground level. A stairway and lift are
incorporated within the reception area for the circulation of hotel patrons.
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Other open areas that form a bar/reception, kitchen, dining and ballroom are located on ground and first
floors respectively. Sleeping compartments, toilets and ancillary apartments are distributed across upper
floors along with access service (and escape) stairways.

To accommodate and cover passengers using the railway station platforms, a cast iron structural frame in
period style was formed to support a canopy roof. The original canopy likely formed in open timber trussing
and slate tiled roof has been replaced with a modern equivalent formed in Perspex. Both frame and canopy
extend over the rail tracks, partially covering current platforms 1, 2, 3 and 4.

The north section of the building is similarly formed over 4 storeys above ground level, however, there is a
vertical step down from suspended floor levels in the south section of some 600mm. This appears to
provide for reduced celling heights in the north section that appear to be on less grand scale than the south
that accommodates more ‘front of house’ type areas.

Accommodating further sleeping compartments and various other reception and ancillary rooms, the north
section appears to have fewer ‘open concept’ public type areas than the south section.

Building interventions undertaken in the 1970’s and 1980’s in the form of a reconfiguration of the basement
area and a two-storey extension at the south/west corner of the south section of the building, were
warranted and are a matter of record held by SAC Building Standards (SACBS). A modern dormer
intervention is apparent on the mansard roof on the south section’ west elevation above the entrance to the
hotel and adjacent to the clocktower.

The hotel is understood to have ceased all operations in 2013, when it was apparently closed for business.
In the interim the south section of the building and part of the north section have remained closed and
appear to have had little or no meaningful external or internal maintenance in the interim. Consequently,
the south and part of the north section of the building have fallen into a largely dilapidated state.

A ‘pend’ type passageway formed at ground level (from east to west) allows passengers using the railway
to pass through the building into the station concourse. The concourse is an enclosed area accommodating
ticketing sales and passenger control, and retail that is covered by the modern ‘perspex’ canopy.

ScotRail/Network Rail (SR/NR) occupied the building’s ground floor accommaodation in the north section
adjacent to station platform 1. This accommodation was used for various operations up to the issue of the
Dangerous Building Notice (DBN) when the operatives vacated the accommodation from July 2018.

The usable pedestrianised external areas (concourse and railway line platforms) adjacent to the building’'s
perimeter are protected by a temporary ‘crash deck’ structure, formed above the concourse canopy level
from scaffolding and timber boards. The ‘crash deck’ was designed and erected (in 2013) above an area
extending along platforms 1 and 3, between the building’s south and north gables. The intended purpose
was to protect the customers and railway operatives using the Railway Station from falling debris from the
Grade Listed Building.

SACBS have to date served two Section 29 DBN documents on the owners firstly in July 2013 and most
recently in April 2018.

Safety works that were identified by SAC within the DBN document were addressed in a works contract
with scaffold contractor CPMS. CPMS set up a controlled site confined within perimeter fencing and sub-
contracted and deployed specialist surveyor Zenith to undertake and implement a ‘tactile’ survey.

The tactile survey comprised close-proximity access to all external areas of the subject building to establish
loose and/or fragile components of fabric that were at risk of detaching and falling to ground. Once
identified Zenith in agreement with CPMS and SAC removed the components and as required set them
aside for future use. Zenith's sub-contract was expanded to include de-vegetation (removal of plant and
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root growth) and netting (containment) of areas where there was further risk of stonework becoming
dislodged in the near future.

Mott MacDonald's commission was undertaken in 2 stages:
Stage 1 (S1)

e Site Survey;

e Desktop Review;

e Interim investigation and assessment;
e Interim conclusions;

e Interim recommendations;

e Factual Report.

Stage 2 (S2)

e |Intrusive Investigations (as required during and following S1);
e Detailed assessment, including rectification requirement;

e Compliance Check against Building Standards;

e Detailed Conclusion;

e Recommendations on Rectifications;

e Costed Rectifications and site works.

As the Factual sections (2, 3 and 4) of this report document presents findings that Mott MacDonald
established at the end of S1.

Sections 2, 3 and 4 present general information along with the survey and observations sub-divided into
two sections: External Area Survey (EAS); Internal Area Survey (IAS).

Note that the EAS does not include items, elements or components of architectural and structural fabric
that are located inside the building, apart from exposed elements of timber roof structure. The timber roof
structure is also included along with other key structural components in the IAS document.

Photo images are contained within the defects schedule, along with a brief description of each defect item.

Other photographs have been added to the text sections to assist the reader with descriptions provided and
points made.

A severity categorisation for each defect was established during the detailed assessment in S2. This
categorisation has been added to defects in the schedule that is annexed in appendix B and C.

A definition is used by Mott MacDonald to present a view on the condition of items, components, elements
and areas of the building. The definitions used include; good, reasonable, poor, very, poor and hazardous.
A brief description of each definition is also provided to assist the reader.

Where defects have been determined, during the course of Mott MacDonald’s commission, to be safety
priority issues, a more specific definition of SP1 has been used.

Condition of Building Fabric

e Good

The item is fully functional and fully meets the requirements of the specification;
e Reasonable

The item is functional and just meets the basic requirements of the specification;
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e Poor

The item is barley functional and fails to meet the requirements of the specification;
e Very Poor

The item is largely dysfunctional and fails to meet the requirements of the specification;
e Chronic

The item is fully dysfunctional, fails to meet the requirements of the specification and bordering on
dangerous;

e Hazardous
The item is dangerous (unsafe) and requires immediate attention and rectification.

This report presents in detail Mott MacDonald’s considerations, assessment, conclusions, and
recommendations on:

e Severity and Causation of Primary Defects;

e A Red, Amber and Green Priority rating for Primary and Secondary Defects;
e Risk profile and view on longevity;

e Compliance with Building Standards;

e Outline detail of Risk Management, further Investigation and Review/Study and Repair Works required
to reinstate the building to baseline SAC BS;

e Order of Cost Estimate of Repair Works.

1.1  Author

Mott MacDonald was commissioned by SACBS in July 2018, further to the emerging safety issues and the
placing of a Dangerous Building Notice to produce and an Independent Report (IR).

The IR was managed and delivered by Mott MacDonald, who led the survey and assessment and cost
teams.

Having undertaken and delivered several IR’s, Mott MacDonald has been directly involved in the
investigation and assessment of several cases of contemporary and historic buildings with ‘defective’
components.

The IR was commissioned by SAC further to emerging safety issues related to the subject building.

1.2  Aim of this Report

Evidence of defective components of both architectural and structural fabric, that had detached and fallen
to ground raising concerns over public safety, were established firstly by SAC. These items are listed in the
DBN documents, an extract of which is contained for information in the IR document.

As part of the first stage commission (S1), Mott MacDonald deployed to site and undertook detailed survey
and an inspection of the accessible areas of the subject building. Thereafter Mott MacDonald conducted a
preliminary assessment of the recorded defects to determine as far as is possible the mechanisms of
causation.

Site survey and inspection were also necessary to establish salient dimensional and physical details of the
building structure and the developed ground level areas. These were required to assist Mott MacDonald’s
preliminary understanding and considerations of structural performance.

The Mott MacDonald inspection identified a significant number of additional defects. All defects have been
the subject of a detailed assessment to categorise severity and then to risk-profile the impact upon current,
short, medium and longer-term structural performance of the building’.
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Upon completion in S2 of the commission, the IR presents a conclusion to a full and detailed assessment
that has been benchmarked to current Building Standard requirements. This along with the categorisation
of severity of the defects and a forecast on longevity providing final context to the condition of the building.

The IR also presents an ‘Order of Cost’ Report for the rectifications and contract works that are required to
restore the building to baseline viability. The term ‘baseline viability’ is defined in section 8.

In summary the aim of this report is to:

— Capture the findings of the survey

— Rate the severity of the defects

— Establish the impact of defects on the building

— Identify rectification work that are required to make the building safe

— Identify rectification work and approximate costs, to bring the building back to baseline building
standards

1.3 SAC Concerns and Actions

SAC’ Dangerous Building Notice (DBN) documents, that were served upon the property owners, are
referenced in this report for information.

SAC DBN Documents:

e DBN Document reference 13/52667, dated 25" July 2013
e DBN Document reference 12/59124, dated 28" March 2018

Areas of the subject building and adjacencies affected by safety matters raised in the DBN include:

e Elevations;

e Roofscape;

e Suspended floors;

e Basement;

e Foundations;

e Adjacent roadway and over-bridge;

e Adjacent railway concourse platforms and railway infrastructure.

Key Concerns:
The condition of the building, impacting on short, medium and long term public safety.

SAC is concerned that the condition of the building is detrimental to the durability and lifetime performance
of the principal structure.

1.4 Additional Information

SAC provided Mott MacDonald with pertinent information relating to the building including copies of various
architectural record and building warrant drawings. Information was recovered from the record drawings
that assisted Mott MacDonald and provided information that is referenced in both the FR and the IR.

Whilst the drawings were informative, showing good and revealing detail, there was insufficient engineering
information to wholly determine the structural configuration and detail. As such Mott MacDonald has relied
upon information provided by the Mott MacDonald surveyors and where this has been absent (due to parts
or areas of the building that were inaccessible at the time) certain assumptions have been made.
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Option 2 (02) works referred to by Mott MacDonald from time-to-time represent the outcome of separate
investigation and risk profiling commissioned by SAC to assess priority safety concerns to protect the
building from further deterioration.

The O2 works were designed, commissioned and installed by contractor CPMS and sub-contractor Zenith)
to mitigate the risk of materials of building fabric detaching and falling and/or being blown off the roof under
hazard wind conditions. And to prevent rain water accessing the degraded timber rafters and other
degraded roof fabric, and thereafter internal areas of the building, thus avoiding a compounding of the pre-
existing deterioration.

Comprising scaffold and specialist proprietary metal framing erected around the perimeter and over the
roof of the south section of the Grade Listed building; the O2 works include ‘wrapping’ the scaffold (and the
metal framing) in specialist PVC sheeting.

To sustain environmental wind loading imparted to the building by the O2 works; structural loading is
transferred to a large number of locations on the chimney stacks above roof level and external walls as
concentrated points of loading on the building’s principal structure.

Surveying of the building was both helped and hindered by the O2 works; providing good access, cover
and protection to the surveyors, and making movement through the survey more time-consuming whilst
physically over-coming multiple components of scaffold

Anecdotal information pertaining to the history of the Station Hotel Building development and particularly
the apparent presence of a drainage culvert below basement level was provided by the || ElGzN
I "< information was provided during a discussion regarding apparent settlement of foundations
on the east elevation of the building adjacent to station platform 3. Mott MacDonald considers this
information in the detailed assessment presented in section 7 of the IR.

Additionally, it was noted |l that a pilaster had detached from a window at the third-floor level on the
west of the south section of the building. Falling from a perimeter wall below the clocktower, on the
west/east elevation, there was apparently no one in the area at the time.

Due primarily to safety concerns over the condition of suspended floor structure and to the perceived
presence of asbestos, a general embargo was imposed by SAC in the early stage of the external survey on
access to the internal areas of the building.

Mott MacDonald worked closely with SAC to mitigate this key constraint to the survey and development of
the report. A ‘work-around’ was established where a suitably qualified and experienced specialist surveyor
was mobilised to support Mott MacDonald surveyors. The specialist surveyor working securely in a
controlled and limited area, was guided by Mott MacDonald to recover salient information — refer section
2.2 for details.

Of note is the limitation imposed by SAC on the extent of ‘intrusive’ survey undertaken due to risk of floor
collapse and presence of asbestos. The consequence of this was to constrain the information available to
Mott MacDonald and so Mott MacDonald’s ability to fully assess pertinent matters based on fact.

SAC sought to assure themselves that the Construction Design and Management Regulations as part of
SAC'’s client and Principal Designer roles and responsibilities was fully covered. Mott MacDonald was duly
commissioned (under a separate appointment) as CDM Co-ordinator to provide support to SAC during the
works by both CPMS and sub-contractor Zenith.

The key areas (and components) of the Grade Listed building affected by the limited access are listed for
information, in section 1.6.
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Limitations and Exclusions

General
This report is limited to the requirements of the technical brief only.

We have reported on any obvious Health & Safety hazard only to the extent that it was apparent
from the elements of the property considered as part of the survey and inspection.

We have not commented or advised on any matter the significance of which, in relation to the
property, was not apparent at the time of the inspection or from the inspection itself.

Accessibility

Mott MacDonald have not completed external surveys of soils and sub-grade to hard-standings
but have reviewed and commented upon external survey information completed by other
consultants.

We have not opened or inspected those parts of the structure which were not exposed or
were/are inaccessible. An embargo placed on access to the internal areas of building by South
Ayrshire Council (SAC) was the reason for the limited survey. The embargo was intended to
protect the surveyors from areas that SAC deemed to unsafe from damaged ceilings and floors
and from the potential presence of Asbestos. We are therefore unable to confirm such parts are
free from defective concrete, corrosion, condensation, wet rot, dry rot, woodworm or any other
defects.

We have not lifted floorboards in every area nor have we lifted any ply, hardboard, fitted carpets
or other fixed floor coverings.

We have not moved any obstruction during the inspection, including but not limited to furniture,
fixtures, fittings or equipment.

We were unable to fully inspect roof voids, plant rooms, lift rooms or water tanks.

Areas and items not inspected

Structural Foundations.

Structural Iron used in the suspended floors at ground, first, second and third floors.

Structural Iron used above apertures in walls at basement, ground, first, second and third floors.
Structural iron used for columns between ground and first floors.

Structural masonry for load bearing partition and ‘dwarf’ walls, pilasters and piers.

Lift shaft and other lift support structures.

Perimeter and cross wall structure (presumed formed in modular sandstone and/or modular
brick) between basement and ground floor level particularly with reference to vertical structural
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cracks observed on the outside face of the east elevation.
Building Services

We have not carried out any survey or inspection of building services, including but not limited
to; gas, electric, fire, water and drainage installations.

Environmental Issues

Our survey and report have not taken into account the energy performance of the building.
Hazardous Materials

This report cannot be relied upon to confirm the presence or otherwise of asbestos containing
materials. Whilst asbestos sampling and testing was undertaken during the period that Mott
MacDonald attended for inspection and survey of the building, the work, tests and results were
undertaken and acted upon by others. If South Ayrshire Council are unaware of the presence of
such materials, a suitably qualified specialist should be engaged to carry out a specific asbestos

survey.

Unless otherwise expressly stated in the report, we assume no deleterious or hazardous
materials or techniques have been used in the construction or maintenance of the property.

Ground Conditions

We have not commented on the possible existence of radon, noxious substances, landfill or
mineral extraction implications, or any other forms of contamination.

We have not reviewed the ground conditions or soils underlying the building or considered the
detail that may be contained in any local borehole or other records.

We have not reviewed or monitored any vibration or ground movement data.

Rot and Dampness

This aspect of condition was excluded from the survey and inspection — refer section 5.
Consent, Approvals and Searches

We have assumed the building is only subject to the Dangerous Building notices referenced in
the report and is not subject to any other unusual or onerous restrictions, obligations or
covenants which apply to the property.

We have assumed that all planning, building regulations and other consents required in relation
to the property had been obtained and that duly applied prior to the closure of the Hotel
business in 2013.

Previous Condition Surveys

Mott MacDonald understands that at least one other condition survey of the property was
commissioned, undertaken and completed within the last five years. No sight or access to this
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report has been requested by Mott MacDonald or provided by any third party.
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2 3Survey

2.1 External Area Survey

Precedent to the Mott MacDonald survey and as a direct consequence of the SAC Dangerous Building
Notice (DBN) served in March 2018, was a ‘tactile’ survey undertaken by specialist surveyor Zenith.

Zenith were commissioned by principal contractor CPMS in accordance with SAC requirements to identify,
dismantle and remove loose or unstable items of building fabric. Zenith’s ‘tactile’ survey included de-
vegetation and netting of areas of the building perimeter walls that were deemed to present a safety
concern. The tactile survey was completed in advance of Mott MacDonald deploying teams to site.

Two survey teams comprising lead Surveyors, each with an assistant surveyor, and Bryan Mackay
attended the site to survey the subject property.

The teams were inducted firstly by SAC and then by CPMS (including for working within a live railway
environment). Mott MacDonald Risk Assessment and Method Statements (RAMS) were presented at the
time of induction fully demonstrating that all risks had been considered and each surveyor had sufficient
training (as required including harness restraint) and adequate PPE.

Observations were made from both ground level and scaffold platform (erected around the building’s
perimeter to provide local structural stability and support to O2 works) at each storey. The surrounding
development infrastructure including hard-standing, car-park, roadways, over-bridge and railway were
noted but not surveyed or inspected — refer to exclusions in section 1.6.

Due to a number of issues arising on site impacting on progress, the survey of the external areas (EAS) of
the building was undertaken over four site visits. Survey visit 1 (SE1) was in July 18, visit 2 (SE2) was
August 2018, and over two visit(s) 3 (SE3) and 4 (SE4) in January 19. SE3 and SE4 were undertaken from
within a PVC envelope installed to ‘encapsulate’ and protect the south section of the subject building.

The weather varied over the period of the surveys from sunny to wet, mild to cold and calm to windy.
Significant rain fell during the period of SE3, with surveyors reporting that rain water was largely excluded
from all areas of the building within the O2 PVC envelope. This was recognised by all as an indication of
the success of the O2 system.

SAC along with scaffold contractor CPMS and their specialist sub-contractor Zenith were in attendance for
part of SE1, SE2, SE3 and SE4. As Principal Contractor responsible for the site, CPMS attended with Mott
MacDonald team guiding and showing SAC and the Mott MacDonald team key access points to scaffold at
ground and other platform levels erected around the perimeter of the building.

The teams completed the EAS comprising SE1, SE2, SE3 and SE4 over a total of 7 days.

Survey of the 4-storey north section of the building was limited due to insufficient scaffold access. Access
was provided to the external area of windows immediately adjacent to a single scaffold tower (rising from
external ground level to eaves) located some 10m south of the pre-existing escape stair. Otherwise the
survey of the remaining areas of the 4 storey and two and single storey Grade Listed buildings on both the
west and the north, was conducted from ground level. A zoom camera was used insofar as possible to
visually access areas and detail of interest and concern.

The Internal Area Survey (IAS) was undertaken in March, April and May 2019, with the basement area
being the last completed. The IAS was completed over a total of 24 days.
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Access was unavailable to all internal areas of the two and single storey Grade Listed buildings in the north
section.

Areas of the building that were physically and/or visually inaccessible at the time of survey are highlighted
on the plan in Appendix A.

2.2 Internal Area Survey

Due to difficulties posed by the O2 scaffolding system that encapsulates the entire south section of the
Grade listed building, the physical survey (and inspection) was undertaken at each level from behind the
handrailing of the external scaffold walkways.

The Mott MacDonald teams were supported by two operatives from specialist surveyor Zenith provided
with suitable training, PPE, and camera equipment, who accessed the internal floor areas on the following
basis:

2.2.1 Ground and Upper Suspended Floor Surveys

Working in the south section of the building in a rolling sequence from south to north and from roof to
ground level, the Zenith survey ‘team’ accessed the internal area through selected window apertures and
inspected each room in turn.

Access was based on a rolling sequence of 5 to 6 windows (and roof hatches) to be open at any one time.
No windows (or roof hatches) were left open over-night or at weekends

Roof

Access to the roof void(s) used existing skylights/hatches or where necessary a 500x500mm
aperture/access point was created on the sloping and flat ‘trapezoidal’ roof areas to view/ sample roof
joists.

Also, similar 500x500mm apertures were opened on the lower mansard roof at a minimum of three
locations on both the East and West elevations.

Floor

Upon access to rooms, three sample floor areas on both east and west sides of the building, 500x500mm
were identified on each floor level. Each area had the timber floor boards removed to reveal floor joist ends
immediately adjacent to selected sample windows.

Timber samples were taken from the joists, the sample locations were staggered on each floor.
Ceiling

Similarly, to above, suspended ceiling bulkheads were taken down to expose a minimum of 1000x1000mm
of the floor soffit and supporting joist ends from below.

The survey of the 4-storey north section of the building was limited due to insufficient scaffold access.
Access was provided to windows immediately adjacent to a single scaffold tower (rising from external
ground level to eaves) located some 10m south of the pre-existing escape stair. Zenith Operatives (ZO)
under Mott MacDonald direction made tethered access to the inside area of available rooms at each level
on the west. Selected access was achieved by the ZO to areas on the east of the building and a limited
number of roof voids.
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2.2.1 Basement Area Survey

Two Zenith Operatives (ZO) under Mott MacDonald Surveyor direction and with suitable training, PPE and
task lighting, and camera equipment entered and surveyed the basement areas and recorded defects — a
limiting period of 1.5 hours was set for any person being in the basement at any one time. This time limit
was set to make the survey of items and the recording of findings, and the direction to ZO as efficient and
productive as possible.

After each period the ZO’ returned to the site cabin where the Mott MacDonald surveyor was based to de-
brief and take further direction.

The Mott MacDonald Surveyor recorded details of progress, findings and reviewed the photographs taken
by the ZO.

The Internal Area Survey (IAS) was undertaken in March, April and May 2019, with the basement area
being the last completed.
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3 Observations — External Area Survey (EAS)

3.1 General

The architectural and key structural fabric of the roof and perimeter walls was observed to be generally in
poor to very poor condition in east and south areas of the south section and reasonable to good (apart from
a number of localised areas) condition in the north section of the Grade listed building. Significant evidence
of defects, damage, movement and structural distress, were found in the perimeter and cross wall
structures, as well as elements of secondary structure. Defects were also evident throughout the west side
however generally both less in number and in more reasonable condition than the east side.

Photo 2: Roof Eaves Beam — East Elevation
Source: Mott MacDonald

Constructed from modular sandstone blocks cut to various dimensions ranging from some 150x200x420-

600mm to 300x600x420-600mm thick throughout, both perimeter and cross-walls (at and above roof level)
form the principal vertical and horizontal load bearing structure of both the south and the north sections of

the building.

The plan shape of the building extends from the south (adjacent to the roadway over-bridge) as a ‘long’
rectangle, approximately 11m wide and 62m long. At the north end, the plan ‘cranks’ (dog-legs) over approx.
26.5m from east to west. The Clocktower and adjacent feature chimney, some 8.5m high, are located on the
west side of the ‘crank’. The north section of the building starts from the tower continues to the north by for
approx. 120m. The north section of the building is the same 11m width.
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Replicating the south section height and appearance, the north section of the building reduces in height
and architectural configuration at a point some 60m north of the clocktower. Beyond this the building steps-
down in three stages to a single storey structure, forming three partial gables all of which were surveyed
and inspected.
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Figure 1: Indicative Site Layout Plan
Source: South Ayrshire Council

The principal foundation structure is formed from corbelled sand stone blocks bearing directly onto
indigenous soils. Period buildings of the subject type where commonly designed and constructed on this
basis. A detailed examination of the original architectural drawings was undertaken in Commission Stage 2
to reconcile structural form and function.

A mansard type roof structure formed in timber with a steeply sloping bottom section and shallow pitch top
section, and formed between the cross-walls, provides support to sarking and slate tiles.

The roof is highly architecturally detailed and formed at various finished lines and levels. There are many
junctures forming return and re-entrant type corners, edges and valleys. Lead flashing has been used
extensively to form rain water exclusion and management systems directing the flow towards gutters at
eaves and various other building levels and locations.

Similar in both plan and vertical geometry, both the north and south sections of the building are formed in
the same materials and the same architectural and structural configuration.

A significant number of defects affecting the building’s architectural and structural fabric appear to relate
directly to ingress of water. Rainwater appears to have breached barriers and management systems to
access and ingress beyond the surface layers, penetrating through the roofline and perimeter walls,
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accessing areas inside the building and into the sandstone and timber structural fabric. Lead flashing is
extensively damaged and/or missing, as are large lengths of both gutters and rain water downpipes.

In addition, extensive deterioration and damage were evident that appeared to be as a direct result of wind
action A limited number of other defects such as vertical, horizontal, diagonal and radial cracking affecting
the building and structural fabric were also recorded.

Significant localised vertical cracks apparent on both the south and east evaluations, appear indicative of
settlement at the building foundation level. Road traffic and train rolling stock movements on adjacent rail
and road over-bridge are likely a contributary factor. Settlement at foundation level may also be linked to an
apparent historical water culvert underlying the building.

Evidence of deterioration includes dislodged sandstone blocks and fractured and broken, and detached
parts of sandstone. Defects of this kind are evident throughout the upper levels of perimeter and exposed
(at or above roof line) cross-walls and extend to areas throughout the chimney stacks. Feature ‘arches’
span over the roof ridge line, separating but connecting stacks that service apartments on both east and
west areas of the building.

Concentrated structural cracking is apparent around historic metal inserts (likely in wrought iron) at various
points on perimeter and cross-walls and chimney stacks. The metal inserts are typically at an advanced
stage of decay, with both corrosion and delamination of the metal evident.

Photo 3: Historic Metal Insert - South Gable
Source: Mott MacDonald

Features such as sandstone corbels and detailed stonework are highly weather eroded and appear in
many locations to be in deteriorated and fragile condition.

In the south section of the building the level of efflorescence ‘white bloom’ appears consistent with age, and
consistent for a building that has had little or no maintenance for some 6 years. The commensurate walls in
the north section of the building appears generally less affected, except for an area at eaves level on the
east elevation adjacent to platform 1.

The following sub-sections provide a commentary of observations, with the condition of key components of
building fabric categorised by Mott MacDonald to be; good, reasonable, poor, or hazardous. A description
of each category is provided in the glossary for further information.
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3.1.1 Components of Architectural and Structural Fabric

To assist the reader and provide focus for the survey, inspection record, and findings in sections 3 and 4,
and the assessment section 7, Mott MacDonald has listed the items that constitute the buildings
component parts.

Each component of structure is structurally significant, to a greater or lesser extent. This is important when
considering the impact of any evident deterioration, damage, movement or structural distress evident and
therefore sustained by individual components that then impacts on overall structural performance and
longevity.

List of External Area elements

South, West, East and North Elevations and Roof Area components surveyed include:
Architectural
1. Architraves
2. Cornice and Corbels
3. Metalwork finishes

i. Finials

ii. Pediments
iii. Mansard
iv. Top-hat

v. Eaves

4. Timber window frames
5. Valley and eaves gutters and rainwater downpipes, and associated rainwater flashings
6. Flat roof materials including parapets over modern extensions
Structural (Building Envelop above finished external ground level)
7. Clocktower roof support
8. Trapezoidal Roof support
9. Mansard roof support
10. Flat roof supports and parapets over modern extensions
11. Perimeter walls
12. Cross walls
13. External Lintels
14. Clocktower Chimney (stack)
15. Cross Wall Chimneys
l. Stacks and feature arches
16. Dormers
l. Stone double and triple Mullions
Il. Pediments
17. Lintels over apertures for windows and doorways
l. Metal
I stone

3.2  Building Perimeter Walls

Based on a limited amount of legible information contained in original architectural drawings, the perimeter
walls appear detailed as single ‘leaf’ construction, with the ‘head’ of wall mostly at eaves level. The south
elevation gable wall, and the ‘cross-walls’ all extend above the roof line. The single ‘leaf’ detail comprises a
course of 420mm sandstone block, with inner face appearing to be finished formed from lath and plaster
unless in a location where modern interventions have been added. The detail shown on the original
architectural drawings indicates timber battens nailed to the inner face of the sandstone wall supporting the
lath and plaster work.

The perimeter walls along with the cross-walls form a significant part of the Principal structure of the
building.
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A prominent feature cornice styled ledge has been formed at the outside edge of the ‘header’ stones at
eaves level as part of the period architectural detail. The cornice geometry is tapered on a stepped curved
profile that makes the outer finished edge fragile and more susceptible to wind type erosion. Similar
architectural features of less pronounced geometry are formed in the sandstone perimeter walls,
particularly at cill levels and between storeys throughout from ground to eaves level. The details are formed
in ‘bands’ that are set out and continued around the full perimeter of the building. Defects were recorded
throughout on the external face of the perimeter wall structure within the south section of the building.
Defects observed were lesser in number on the north section.

The south ‘gable’ elevation of the building appears to have been designed with enhanced architectural
detailing. Panelling framed by ‘Doric’ styled columns and detailed pediments are ‘centred’ on the elevation
at each storey. In some cases, the panel appears to include a modern infill, as the remnants of metal
inserts indicate both historic platform and winch structures that no longer exist. These could have been
required for moving goods or materials from ground to upper levels through doorways or apertures in the
former days of the hotel. The inserts and the detailing have fared badly over time, with damage to
sandstone in the form of swelling, erosion and cracking adversely affecting many areas.

Of particular note is evidence of localised settlement of foundations assumed from the presence of
significant vertical cracks observed in localised areas on the east elevation. The cracks were measured in-
situ and in the worst case were found to be some 5mm wide and some 3500mm (above existing external
finished ground level). Significantly, the cracks appear to emanate from a point somewhere below existing
ground level.

Other defects observed and recorded include; depletion of sandstone apparently through various naturally
occurring mechanisms (yet to be fully established) resulting in a breakdown of both finished face and/or
substrate and loss of surface material and/or loss of section.

Cracks in sandstone blocks and/or sandstone components of varying width, length and direction were
observed and recorded. In some cases, the cracks appear to have propagated through the entire section of
‘parent’ material.

Appearing to radiate from historic metal inserts, cracks were evident in several locations on the south
elevation, but also on the west elevation and on chimney stacks rising from the east side of the roof within
the south section of the building. These are covered in more detail in sections 3.4 and 3.7.

Surface discoloration of the sandstone in the form of efflorescence (commonly known as ‘white bloom’)
appears to be widespread on the elevations of the south section of the building, and particularly in two
locations on the west perimeter wall. Firstly at mid-height below the clocktower, and secondly at and below
eaves level, above the two-storey modern extension.

Appearing more developed and extensive on the east elevation the efflorescence is more obvious along
the line of the feature cornice at eaves level in two locations adjacent to platforms 1 and 3.
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Photo 4: Efflorescence — East Elevation
Source: Mott MacDonald

Efflorescence is also apparent on both the east and west elevations of the Grade Listed building’s north
section.

Of note is an area of wall in the north section adjacent to the escape stairway and raised walkway
described in section 3.7.3, where extensive mould is evident. The mould appears to a very localised area
that rises continuously as a band of some 1m from ground level to eaves. The wall in this location is in poor
condition.

There are also numerous examples of ‘erosion’, ‘blistering’ and ‘delamination’ of sandstone as further
evidence of defective sandstone material. Loss of mortar bedding between sandstone blocks appeared
significant throughout the external survey areas.

Evidence of extensive de-vegetation as a result of the ‘tactile’ survey was observed and obvious
throughout, however, with localised impacts from root expansion in the form of damage to sandstone from
movement observed and recorded.

The sandstone material in the perimeter walls where it is visible appeared on the south and east elevations
of the south section of the building to be generally to be in poor condition. In some location’s defects
identified as cracks and/or dislodged and broken stones were deemed by Mott MacDonald to be very poor
and/or hazardous condition. Where significant defects exist, they have been categorized by Mott
MacDonald as Primary defects.

3.3 Dormer Structures

Highly architecturally detailed sandstone dormer windows are supported directly from the ‘head’ of the
perimeter walls. The prominent feature cornice styled ledge forms the baseline and cill to the dormer
windows. The principal structural components are formed from decorative sandstone pilasters and
mullions, and arching pediments (in various period styles). The dormers ‘frame’ timber ‘sash and case’ type
windows. The window frames appear to be original throughout, apart from one or two exceptions and are
recessed within the dormer and so set back from the edge of the feature cornice type corbel.
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Defects were recorded throughout the dormer structures in most locations in the south section of the
building, and less so in the north section. Of particular note is evidence of lateral movement (both in
east/west and north/south directions) that has caused mortar to de-bond and joints between component
parts of the dormer to open-up.

In at least one case the east/west lateral movement, for example on the east elevation adjacent to platform
3, appears as a ‘rotation’ of sandstone pilasters and mullions about a base point at cill level. This rotation
has resulted in the dormer ‘leaning’ forward at the head point, or pediment apex level. The out-of-plumb at
the top-most point was measured in-situ at a significant 20mm to 15mm.

In a number of other locations notably on the west elevation, south from the clocktower, the dormer pilaster
has fractured vertically (on the inside face) and the pilasters and pediments appear to have moved
outwards. Where these occur the dormer structure is in a very poor to hazardous condition.

The sandstone material in the dormer components where they were visible appeared generally to be in a
poor, to very poor condition. Where significant defects exist, they have been categorised by Mott
MacDonald as Primary defects.

3.4  Historic (and other types of) Metal Inserts

Items observed were more numerous on the south (gable) elevation, with each appearing to be dating from
the original design and construction. Wrought iron appears to have been used in most cases, affixed it
appears by inserting items to pre-drilled pockets in the sandstone blocks. Most of the inserts appear to be
the remnants of ‘angle’ iron sections used either as supports to cantilevered service platforms (and/or
emergency stairways) or to lifting brackets. In each case the original wrought iron appears to have been
sawn or cut back to the surface line of the wall, leaving the inserted length within the wall. The insert has
since corroded and delaminated and in most cases is in an advanced stage of deterioration.

Whether from expansion of the metal during the corrosion process or from the action of an external force,
or both, during the original period of use, the sandstone around each insert has fractured and cracked.
Cracking in most cases is multi-directional, radiating from the pre-drilled pocket - the resulting defects are
in Mott MacDonald’s view significant.

Metal inserts were also observed in other locations, with defects comparable to that described above.
located for example in the sandstone perimeter walls adjacent to the escape stair on the north/west
elevation. And various chimney stack walls above either the roof line or the ridge line over the south section
of the building.

Other metal inserts in the form of lintels or vertical posts forming apparent replacement components of
structure framing window apertures were observed. These were largely in poor condition, with corrosion
and delaminating and depletion of ‘parent’ material evident.

3.5 Cross walls, Chimney Stacks and architectural feature arch structures

In conjunction with perimeter walls, the cross walls and chimney stacks are principal structures
incorporated within the building that sustain lateral stability load.

The cross walls are formed from modular sandstone blocks and located at intervals throughout the length
of both the south and the north sections of the buildings. The cross walls run across the width of the
building, parallel with the gable walls. Appearing on the plan sections of the original architect drawings, the
cross walls rise from foundation level through each floor level to a final level above the pitched roof line and
roof ridge height. Chimney stacks are supported on the middle-third of the cross walls, with chimney flues
incorporated in the walls to distribute flues to fireplaces throughout the building.

Only a small section of each cross wall is visible above the roofline where it forms a low ‘parapet’.
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Defects were recorded throughout the cross-wall and chimney structures, where these were accessible for
inspection during the survey. In most locations throughout the south section of the building, and less so in
the north section, there was also evidence of the physical movement of individual sandstone blocks.

There was little evidence of efflorescence on the visible areas of cross-wall or on the chimney stacks and
connecting arch structures. De-lamination and blistering of the surface layer of the sandstone were evident
in places, although not extensive.

The sandstone material in the cross walls where they were visible appeared generally to be in reasonable
condition. However, in some locations defects identified as cracks and/or dislodged stones were deemed
by Mott MacDonald to be significant. Where significant defects exist, they have been categorized by Mott
MacDonald as Primary defects.

3.6 Roof Structure

3.6.1 General

The fabric covering the roof was observed to be generally in poor to very poor condition throughout the
south section of the building, with significant evidence of defect, damage (due to depletion of the section)
and structural distress. Observations made on the external area of the north section confirm that the roof
fabric is in significantly better condition than the south. There were no visible breaks in the roof covering
and no roof support timber exposed. The roof structure in the north was only accessible to survey and
inspection from inside the building insofar as this was practically achievable. Thus, the timber roof structure
was less accessible/visible to inspection in the north that it was in the south section.

3.6.2 Mansard

Comprising an upper and lower section, with the latter steeply sloping and with integrated sandstone
framed dormer type windows, the entire mansard is covered in slate tiles.

Covering the largest area of roof over both the south and the north sections of the building, the mansard is
formed between gable and cross walls throughout. The longest section of mansard between cross walls
measured from record drawings, is some 12m.

Hatch type apertures are apparent on the upper section of the mansard on the east side in each case
providing access to the roof void below. The hatches are generally in very poor condition and do not
appear to be functional in any location.

Damaged and missing slates, where these appear in medium to large areas, on the east side of the lower
mansard section, have exposed sarking that has deteriorated significantly over time. Consequently, rain
water has accessed timber rafter beams and trussed sections of roof support on both the upper (presumed
in locations where lead flashing has failed or is missing) and lower mansards. Significant damage and
deterioration of timber was in evidence throughout, particularly on the lower mansard.

Where areas of roof covering the lower mansard have disintegrated and largely disappeared on the east
side of the building, random rubble infill has been exposed. The purpose of rubble infill is unclear however
the defect is reported and considered by Mott MacDonald in more detail in the Internal Area report.

Feature metal trimming used to bridge across joints, for example between the upper and lower mansard
roofs, used for both cosmetic and rain water-exclusion purposes have been mostly removed, damaged
and/or loosened over time. Whilst these items have been largely removed by Zenith to make safe during
the tactile survey, rain water accessing the joints has caused significant deterioration of underlying
structural fabric.
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Lead flashing designed to exclude rain water is largely intact around dormers and other apertures however
areas of damaged, failing and missing flashing were recorded.

The materials that constitute the external components of the mansard where they were visible appeared,
on the east side of the building, to be generally to be in a poor, to very poor condition.

Photo 5: Lower mansard — east elevation
Source: Mott MacDonald

Components of principal structure such as timber rafter and eaves beams, and timber trusses that were
exposed and visible on the south section (particularly on the east side) of the Grade Listed Building
appeared to be in a poor, to very poor and/or hazardous condition. The components of structure in the west
(in the south section) by comparison, were observed to be in a reasonable to good condition, with only a
few localised exceptions. Where significant defects exist, they have been categorised by Mott MacDonald
as Primary defects.

3.6.3 Trapezoidal (top-hat) type

The trapezoidal roofs are formed on the north and south ends of the southern building. Like the mansard,
these items comprise an upper and lower section, however, forming a flat type raised area that tapers
upwards and spans the building width. Steeply sloping side-panel areas that form the perimeter rise to an
eaves level commensurate with a large flat roof area. Covered in lead sheeting, the flat’ roof is laid to falls
from a nominal ridge line set east to west. The roof area was previously bounded on all four sides with a
feature architectural metal balustrade, before this item was deemed by the ‘tactile’ surveyors as a safety
risk and so removed.

The original architect drawings show the detail of a system of timber truss, beam and rafter structure
underlying the trapezoidal roof supporting the sloping perimeter and flat roof areas.

Slate tiles are typically loose or missing particularly in areas of the mid-to-lower sloping sections of roof on
the east. Otherwise feature metal trimming used to bridge across joints, for example at eaves lines have
been largely removed by the ‘tactile’ surveyors to make the area safe.

The materials that constitute the external components of trapezoidal roof, where they are visible, appeared
generally to be in a reasonable condition.
3.6.4 Clock-Tower (including feature chimney structure)

In the same form of construction and architectural shape and style, as both the mansard and the
trapezoidal roofs, the clocktower has the highest roof level and was once topped-off with a feature flagpole.

The steeply sloping side panels are punctured at a level approximately half-height by circular window
apertures on all 4 sides. A more steeply sloping duo-pitched roof intersects the clocktower on the north
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side, the ridge of which is approximately half the clocktower height. This roof provides cover to and extends
the void within the clocktower enclosure. The extended space is closed at the north end by a feature
chimney that extends upwards from the steeply duo-pitched roof ridge line by some 5.5m. The full height of
the feature chimney, on the south side, where it rises above the roof ridge is estimated at some 8.5m.

Established in the tactile survey undertaken by Zenith to be unstable and unsafe, the upper section of the
chimney stack was dismantled down to the level of the adjacent roof ridge line. The chimney structure that
remained at this level was deemed by Zenith to be stable and safe. It appears that a horizontal ‘structural
tie’ existing between the timber structure of the adjacent roof and the chimney remains intact. However, the
mortar bed between sandstone blocks adjacent to the ridge line appears to have failed. Vertical structural
‘tying’ as a result would have been lost at the subject level de-stabilising the upper section. The remaining
(lower) section of the chimney has been left and presumed to be stable under gravity and self-weight.
There may however be a residual risk of future instability unless rectification works are undertaken the
short to medium term.

The remaining components of the chimney fabric appear to be in a poor condition.

Slate tiles provide the finished covering to the roofscape, with a feature capping piece in ornate
architectural style formed in timber and covered in lead flashings. Slate tiles on the lower section of east
roof panel were in places loose, damaged or missing.

The materials of fabric that constitute the external components of the clocktower where they were visible
appeared generally to be in a reasonable condition.

3.7 Ancillary External Structures

3.7.1 Flat roof extension at south/west corner of the south section of the building

Constructed as Warrantable Work (refer Appendix E) the two-storey extension appears formed in cavity
wall sandstone block outer leaf and concrete block inner leaf. A flat roof formed from a proprietary Ruberoid
type water proof material (likely laid over insulation) appears supported from roof structure formed in timber
rafter beams. A masonry parapet wall extends above the roof line by some 500mm that is capped by
sandstone coping. The roof covering and parapet wall appear to be functional and in reasonable condition,
however, two parapet coping stones are loose on the south side adjacent to the road bridge. This defect
should be made good at the earliest as currently there is a moderate risk to pedestrians and road users.

As represented in the contemporary building warrant information, the north section of the extension is
constructed on reinforced concrete strip foundations supporting three external walls projecting beyond the
curtilage of the south section of the original Grade listed building.

Apertures in the walls provide for doors and a limited number of windows on both ground and first floor.
The architectural style is modern however appearing to have been designed to blend with the style of the
south section of the original building. A sloping roof joining the original and extended building appears to
cover a stairway connecting the internal spaces. The roof material appears consistent with the flat roof area
being in a Ruberoid sheet formed in sections over and fixed to timber battens below the joints.
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Photo 6: Loose Capping Stone — south/west corner
Source: Mott MacDonald

Surveyed and inspected and found to be in reasonable condition, the extended building was observed to
have only a limited number of structural and cosmetic type defects. Of note in addition to the two
dislodged sandstone coping stones on the south/east corner of the parapet wall described above, are
diagonal cracks in the mortar beds propagating from the corners of the ground and first floor window
apertures on the west elevation. The cracks are indicative of horizontal and/or vertical movement that could
emanate from foundation level.

3.7.2 Railway Station Concourse Enclosure

Station operations including ticketing and automatic ticket gates, to facilitate the through-put of passengers,
are located in the ground floor of the Grade listed building’s north section. A small nhumber of retail units are
also accommodated within the tiled ground bearing floor enclosure.

Appearing to be formed from painted period cast iron, the beam and column frame supporting a
contemporary Perspex roof, is connected to the south section of the building The columns are supported
from some unknown form of foundation underlying the finished floor level. The roof support beams also
span the railway tracks, where both beams and roof are connected to the feature sandstone wall bounding
station platform 4, that forms the east elevation of the enclosure. The sandstone walls, beams and roof
beyond the curtilage of the enclosure were not surveyed or inspected.

Whilst there was evidence of metal corrosion at the connection of beams to building, the rate of
deterioration is deemed to be limited. Overall the iron structures that were visible appeared to be in a
reasonable condition.

The sandstone structure exposed and visible within the enclosure was limited to a horizontal band at first
floor level, some 1000mm deep. Observations were limited due to proprietary over-cladding boards used
extensively on the walls within the enclosure. The sandstone where it was visible appeared to be in
reasonable to good condition.

3.7.3 Escape Stairway (and raised walkway) Gantry West Elevation

Appearing as an access structure installed over at least three distinct periods in time, the stair and walkway
comprise structural steel stringer beams, steps and balustrading that spans from ground level to landing
platforms supported by a frame comprising structural steel beams and posts. It is presumed that the posts
and bottom flight stringers are supported on reinforced concrete pad foundations below finished ground
level.

399316/SNI/GLA/DOC/S2/REP/002 | 03 October 2019
Sharepoint/399316 Station Hotel/Do/Doc/W orking/S2 Report



Mott MacDonald | Former Ayr Station Hotel Building Structural Condition 27

Independent Report

Photo 7: Escape Stair — west elevation
Source: Mott MacDonald

Lateral structural stability, to some extent inherent within the structural frame, is fully provided by bolted
fixings mechanically anchored to the sandstone walls of the north section of the building.

Remnants of metal wall anchors from what appears to be an installation in a period after the original 1860
construction, and presumed to be fixings for an original stair gantry are apparent in cracked and damaged
areas of the sandstone perimeter wall.

In some locations the sandstone has fractured and broken, and small sections have become detached. The
condition of the sandstone in these locations is poor to very poor.

Metal used in the original raised walkway structure in some locations is at an advanced stage of corrosion.
Particularly the case at connections between stringer beams and column posts, parent section metal would
need to be replaced. The condition of the subject metal in these locations is very poor and/or hazardous.

The affected and damaged sandstone in one case is immediately adjacent to a 2m long pilaster supporting
a lintel, appears to need priority remedial action. The pilaster appears to have been mechanically impacted
from a horizontal external force that has caused the pilaster to shift laterally (north) at mid-height.
Consequently the pilaster has fractured and broken, removing support to the lintel i.e. the lintel is at risk,
Rectification should be addressed with some urgency to this and to other fractured sandstone, particularly if
the current stairway is required to meet legislative operational needs in a re-occupied building. The subject
pilaster is poor, to very poor and/or hazardous condition.

Significant damage and degradation are evident where wide cracking and tearing has occurred
immediately adjacent to pilasters on feature windows. The defect is vertical running from ground floor level
over some 3m in length.

The sandstone pilasters framing window apertures in close proximity to the escape stairway appeared
generally to be in a poor, to very poor and/or hazardous condition.
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4 Observations - Internal Area Survey (I1AS)

4.1 General

Dark staining from what appears to be dampness on the face of finished walls and ceilings was observed in
localised areas throughout the basement and upper floor levels. The dampness appears to result from
water ingress; in the form of rising in walls from basement level, or from leaks around pre-formed apertures
such as windows in perimeter walls, or from leaks from storage tanks at roof level.

In the worst cases water ingress from what appears to be leaks at roof level has caused the partial collapse
of ornate architecturally detailed ceilings repeating on the floors below. Where these were observed, the
collapsed materials were in piles and/or strewn across the surface of the floor immediately below.

Modern interventions to lower ceilings for building services such as heating, and ventilation pipework have
required ‘bulkheads’ to be formed that appear to be suspended from the underside of the original floor.

The bulkhead structure adopted for floor levels 2 and 3 has been formed in timber studs, with the ceiling
and vertical side material fixed to the timber frame. Suspended from the underside of first floor level, a
proprietary type metal framing system has been used.

In some locations for example the ground floor ‘drawing’ room, localised water ingress more likely, due to
the volume required, from broken pipe joints and/or fractured pipes appears to have caused a local
collapse of the ceiling

Deterioration and degradation of is particularly evident in timber used for structure in the suspended floors.
Joists in localised areas of suspended floor on the east side of the south section of the Grade Listed
Building level 3. Similarly, localised areas of the floor on level 1 on the east and the north/east on all levels
(in the south section) were found to be significantly degraded.

Timber in the roof voids within the upper mansard roof were accessed and inspected, with the timber
generally found to be unaffected by water. However, the exception being the connection point of the truss
top and bottom chords that join of the upper and lower mansard roof line. At this location the chord-ends
where they were accessible to inspection were typically degraded

41.1 Components of Architectural and Structural Fabric

To assist the reader and provide focus for the survey, inspection record, and findings in the FR and the
assessment section of the IR Mott MacDonald has listed the items that constitute the buildings component
parts.

Each component of structure is structurally significant, to a greater or lesser extent. This is important when
considering the impact of any evident deterioration, damage, movement or structural distress evident and
therefore sustained by individual components that then impacts on overall structural performance and
longevity.

41.2 Components List of Internal Area elements

Surveyed from accessible ground and/or within Option 2 PVC Wrapping Envelope and the internal curtilage
line of the roof, and accessible scaffold platform levels:

Building fabric on all floors between existing basement, ground level, first, second, third and fourth floor and
roof levels

South, West, East and North Sections and Roof Void components surveyed include:
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Architectural

1. Suspended ceilings
i. Architraves
ii. Cornice and Corbels
2. Feature Apertures - Archways in large open areas
i Dining Room
ii. Ballroom
iii. Basement
3. Feature Supports
i Columns
4. Metal work finishes -Feature and Service Stairways
i balusters
ii. Handrails
5. Vertical Transportation - Lifts
i. Lift enclosures
ii. Lift Door
6. Timber Finishes
i. Window/Door Framing

Structural (within the Building Envelope above finished external ground level)

Clocktower roof support
Trapezoidal Roof support
Mansard roof support (including dormer window framing)
Flat roof supports and parapets over modern extensions
Perimeter walls (including basement)
i. Pilasters
Cross walls (including basement)
i. Pilasters
7. Internal columns

i. Iron
8. Suspended slabs

i. timber joists
9. i. iron joists and beams Basement

i. masonry piers

ii. masonry foundations

iii. Ground bearing slabs

iv suspended slabs
10. Vertical Transportation - Lifts

i. Lift enclosures

ii. Lift Doors

iii. Lift cables
11. Large Apertures (including Archways and Internal Lintels)
12. Internal Chimneys
i. Stacks and Breasts

agrwNE

o

Secondary Structures in External Walls (including Bressummer beams and Lintels over apertures for

windows and doorways)

13. Miscellaneous Metal
14. Miscellaneous stone
15. Miscellaneous Brickwork
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4.2 Components of Architectural and Structural Fabric

421 Building Perimeter and Cross Walls

The perimeter and cross walls are described as principal structural elements in some detail in the external
area observation section 3.2 above. To compliment the description and complete the overall picture from
an internal area perspective, would be to add information on the proportions of the walls and the apertures
that are formed within them throughout the building.

Reception and other large public rooms such as dinning, and ballroom are typically formed into large open
plan spaces, bounded by perimeter walls on the east and west elevations and cross walls to the north and
south. Ceiling heights have been maximised as was popular in the time of the period architecture. Creating
a voluminous space was the trend, however, that therefore results in high structurally unrestrained walls
effectively spanning floor to floor.

Bedroom spaces on the upper floors have fewer high walls and are typically set either side of a central
north/south corridor, with feature lift enclosures and feature and service stairways. The lift and stair
apertures are formed in the floor plates at intervals to accommodate circulation of both hotel patrons and
workers.

Survey and inspection of the inside face of structural walls revealed water stained areas throughout,
including evidence of mould, indicative of dampness to finishes that is reasonable to assume is transferred,
in some cases at least, from the underlying walls. Otherwise localised concentrated water ingress
appearing to be initiated at roof (top floor) level has impacted on perimeter walls, exacerbating levels of
dampness where they appear at worst.

Water damage is evident on the timber cills inside windows that are likely linked to failed water exclusion
materials for example ‘putty’ on the outside fabric. Rainwater would in these circumstances ingress thus
over time accessing and degrading substrate materials such as sandstone and timber (and metal nails
connecting timber components).

Where metal lintels have been used above apertures in perimeter walls, they appear where (partially)
visible to have suffered from corrosion. In the worst cases corroded metal appears to be in a poor condition

Cracks that are largely hairline and typically of limited length are evident in plaster finishes in localised
areas throughout the south section of the building. These could be indicative of movement in underlying
structure and so this matter will be considered in this context in the assessment stage of the commission.

Upper sections of cross walls were accessed by the survey team for inspection from within the roof voids.
In the north section of the building apertures some 1200mm square had been cut through the modular
brickwork to form what appears to be passageways between roof voids. There were no lintels installed and
therefore the brickwork is effectively ‘arching’ across the aperture, a matter considered by Mott MacDonald
at assessment stage. In addition, there was no evidence of firestopping materials having been installed to
effect fire compartmentation — see also section 8 Building Standards compliance in the IR.

Long spanning structural metal beams likely formed in cast or wrought iron are presumed to form the
support that enables the feature archways between the large open plan public rooms on the ground and
first floors. The archways in turn form large apertures through the cross walls. There is no evidence to
indicate that the structural beams have suffered a loss of performance, although it is assumed that like
other partially visible metal structures in internal areas, the archway beams will have sustained a degree of
corrosion.
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As discussed in section 4.2.2 ‘suspended floors’ below; pockets created at the time of construction in the
walls to ‘support and fix’ timber floor joists, were observed and appear to have degraded, in some cases
significantly. The condition of the sandstone in close proximity to the majority of the joist pockets for
suspended floors on first, second, third and fourth levels on the east side of the south section of the
building is poor to very poor.

By comparison on the west side of the south section and over all floor levels, the joist pockets are generally
in a reasonable to good condition. Where floor areas affected by water induced collapsed ceilings exist, as
they do in four distinct locations on first, second, third and fourth levels, the condition of the timber joists
and the cast iron beams and the sandstone joist pockets are presumed to be considerably worse. In these
locations Mott MacDonald assumes the condition of the timber at the joist-ends to be poor to very poor.

Observations in the north section of the Grade listed building established that perimeter and cross-walls
were generally in reasonable to good condition.

4.2.2 Suspended Floors (ground, first, second, third and fourth floor)

Formed at the time of construction from what appears to have been good quality period structural class
softwood timber, the joists in the accommodation spaces on levels 2, 3 and 4 comprise ‘grids’ of
50x250mm timber. The joists within these small to medium sized rooms are directly supported on perimeter
sandstone and masonry cross, and corridor walls. Within the large open plan rooms on levels 1 and 2 the
50x250mm timber joists are supported on a grid of cast or wrought iron joists and beams. The beams are in
turn supported on perimeter and cross walls. Typically, at 400mm centre to centre, the timber joists were
observed to be in a widely variable condition throughout the Grade listed building.

Timber tongue and groove (T&G) floor-boards are used to form the finished surface throughout the
building, with final covering in carpet and other materials used as required for functional purposes

Except for the basement area, the structure of the suspended floors at ground level are shown on the
record drawings to be formed in timber joists spanning onto both perimeter and intermediate ‘dwarf’ walls in
turn formed in masonry on corbelled foundations. This form of construction creates voids below finished
floor level that are normally utilised for beneficial air flow.

Observations confirm that joist ends are supported within the perimeter wall structure in pre-formed
pockets. The joist ends that support first, second, third and fourth suspended (levels 1, 2, 3 and 4) floors on
the east elevation perimeter wall in the south section of the building are in very poor to hazardous
condition.

In the worst cases the joist ends are degraded to the point that the entire timber section has disintegrated,
leaving the joist effectively unsupported.

Cast or wrought iron joists and beams used in combination with timber joists to form the structure of
suspended floors in open plan public areas on floor levels 1 and 2 were not accessible to survey. However,
survey information from observations on iron in the basement areas along with assumptions made by Mott
MacDonald were combined by Mott MacDonald to speculate on the condition in the text below.

Of note is the depth of the floors, with level 1 being some 900mm and level 2 being some 1200mm; the
greater depth shown on the record drawings to accommodate what appears to be and often referred to as
‘deafening’ material likely for noise attenuation and so comfort levels for the bedrooms on level 3.
Deafening material that typically comprises small stones and ash can be extremely dense and heavy
causing the cast iron structure to be commensurately deeper.

The survey of the basement area revealed the soffit of the ground suspended floor and so identified the
materials and the structure that it comprises. Popular during the period the structure of the floor(s) in the
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large open plan public areas appear to be formed in a ‘grid’ of cast or wrought iron joists, beams and
vaulted infill concrete. The concrete soffits in the basement are shaped to form a barrel-vaulted type ceiling,
utilising the concrete in its stronger compressive state.

Dimensionally the size and extents of the iron joists, (secondary) beams and the concrete infill was
established from limited legibility detail shown on record copies of the original architect’s drawings to be:
joists — 5.5m long, 178x80 Ironwork; infill concrete — 0.6m long, varying in depth from 3000mm at the point
of support to 200mm at the centre of span.

The reference in section 4.2.1 above to the impact of water ingress that appears to have caused the
collapse of ceilings (in upper floor levels 4, 3 and 2) applies as stated also to observations on materials and
structures recorded in this section. Thus, it is very likely that cast or wrought iron used in floor structure on
levels 1, 2 and 3, where inaccessible to direct inspection and exposed to medium to long term water
ingress with supports formed by pockets in the sandstone perimeter walls is locally in poor to very poor
condition.

Inspections were undertaken to the soffit of the suspended floor in the basement area revealing the cast or
wrought iron structure that in places displayed evidence of surface corrosion and/or delamination. Where
these defects were observed the cast or wrought iron was deemed to be in a reasonable condition.

By comparison to the east side, observations on the west (of the south section) in areas of floor not
impacted by water ingress, both timber and ‘pockets’ in sandstone walls were found to be in a reasonable
condition.

The suspended floors in the north section of the building where inspected on levels 1, 2, 3 and 4, were
found to be in a good condition, with the exception of one location on the east.

Evidence of both wet and dry rot was observed — refer to section 5.

4.2.3 Roof Support Structure (including roof void below ridge level)

The roof support structure comprising the upper and lower mansard trusses, rafters and beams, and post
timbers, and as described in significant detail in section 3.6 and partially described in section 4.1.1 was
found, in numerous locations on the east (south section) of the building to be in an extremely poor to
hazardous condition, the following comments relate to these eastern areas.

Extensive areas of degraded timber structure supporting the mansard roof was observed on the east side
in the south section of the Grade Listed Building. Vertical, triangulated trusses formed with raking rafter
beams support the lower level of the mansard, In with in some locations the raking ‘member’ of the truss
being at best degraded and worst disintegrated ‘gone’, leaving only a nominal amount of the original timber
section.

In a significant number of cases in the east area of the south section of the Grade Listed Building, the
entire section of raking, vertical and horizontal members that constitute the mansard, were found to be
either moist/spongy or dry and disintegrating to the touch.

Similarly, horizontal ‘header’ beams supporting the lower vertical trusses and the upper horizontal truss
beam supporting the pitched upper section of the mansard, in some locations the ‘header’ beam was found
to be significantly degraded and largely ‘gone’, leaving only a nominal amount of the original timber section
intact. In some cases the entire section of ‘header’ beam, was found to be either moist/spongy or dry and
disintegrating to the touch.

On the truss supporting the pitched upper section of the mansard, only the sawn ends of the top and
bottom ‘chords’, at the connection/support to the ‘header’ beam, could be accessed to touch using a metal
‘podger’ rod. In most cases a section inboard from the end of length of some 100mm was found to be either
moist/spongy or dry and disintegrating to the touch.
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Timber framing that laterally ties and supports the sandstone components of the dormer windows, was
expected but not found — a small number of timber ‘chocks’ or ‘packers’ were observed and found in every
case to be either moist/spongy or dry and disintegrating to the touch.

By comparison the timber roof support structure on the west of the south section of the building was found
generally to be in a reasonable condition.

Access to the voids below the two trapezoidal roofs in the south section of the building was limited,
however, evidence recovered from observation confirmed that the timber support structure was in a
reasonable condition.

Circular apertures on the steeply sloping face of the clocktower allowed access to view the void below the
roofline. Timber structure comprising rafter beams and bracing, were inspected and due to load bearing
requirements imposed by Option 2 works the timber was also strength tested — refer section 1.5. The
timber support structure was found to be in reasonable to good condition.

The roof support structure on the north section of the Grade listed building was generally in a reasonable to
good condition, with the exception of an area on the south/east where rain water ingress has impacted to
degrade the timber over time. The timber in this location was found to be in a poor condition.

424 Cast or Wrought Iron Columns

A single feature cast or wrought iron column appearing to be constructed as part of the original Grade listed
building exists between first and second floor levels in what was originally the station ticket office. The
ticket office space has since been re-designated as the drawing room. The column structure, not repeated
in any other space within the building creates a large open area and carries load from the first floor through
ground to the basement foundation level. The load carried by the column constitutes the weight of some
33% of the open plan floor area.

The structure of the column was not accessible to inspection during the survey; however, Mott MacDonald
assumes that moisture from water ingress will have impacted to cause surface corrosion. As such Mott
MacDonald considers the iron material to be in a poor condition and so requires at least some level of
rectification.

4.2.5 Load Bearing Masonry Pilasters and Partition Walls

There is evidence of hairline cracking in walls throughout the floor levels that albeit in the finishing
materials, is indicative of underlying structural movement. However, the architectural (and underlying
structural fabric) of load bearing walls throughout the building appeared to be generally in reasonable
condition. Account must be made for dampness and mould that is evident as this can affect the durability
and structural performance of affected materials — this matter is covered in the assessment is section 5.0 of
the IP.

4.2.6 Feature (and ancillary) Stairway Structures

Formed and located in the reception area on the ground floor of the south section, adjacent to the main
entrance, the feature stairway is a wide, open structure, rising from ground to first floor. A less wide and
less ornate structure is formed to access the corridors and bedrooms on the second and upper floors.

The structure appears to be formed from a inclined spanning cast or wrought iron ‘stringer’ beam on the
outside, supporting treads spanning horizontally to a load bearing wall on the inside of the stairway. The
structure appears to be clad in timber finishes to the stringer beam and lathe and plaster to the stairway
soffit.
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Architecturally ornate balustrades provide protection to the outside line of the stairway within the open
stairwell.

Appearing from the original construction, ancillary service and escape-way stairs appear to be formed in
cast iron modular ‘stringer’ and ‘tread’ support, with finished stone steps and. The baluster uprights appear
to be form iron with a timber handrail to finish. Modern interventions have been made to introduce
additional access stairs that appear to be formed entirely in mild steel.

Observation and inspection of both feature and ancillary stairways indicate that the structures are in a
reasonable to good condition.

4.2.7 Lift Enclosure and Lift Support Structures

The lift enclosure formed in metal framing with metal mesh infill along with the concertina type folding door
appear to date from the original construction. However, the lift control panel, lift carriage and lifting cables
and gear all appear to be of a modern style, type and configuration.

Limited observation and inspection indicate that the lift and lift support structures are in a reasonable to
good condition.

4.2.8 Ground Bearing Floor slabs

Appearing on record drawings that show the original architectural detail to be formed likely from
unreinforced concrete at formation level in the basement in the south section of the building, the ground
slab was only visible where there are no floor finishes.

Where the slab was accessible to survey and inspection, hairline cracks and impacts from presumed
historic mechanical damage were visible. However, in general terms throughout the structure of the slab
appeared to be in a reasonable condition.

It was not clear if waterproofing presumed to include either external or internal (or both) applied tanking is
in place and functional. Ponded water was in evidence throughout the basement area presumed to come
from either ground water, or water leaking from services pipes and/or water storage tanks. Rainwater
ingress through the building envelope is another possible source.

429 Foundations

components of foundations as depicted on the architectural record drawings were inaccessible to survey
and inspection throughout the Grade listed and the extended building. However, structural cracks that were
observed on the external face of the perimeter walls on the east and on the south elevations of the Grade
listed building and on the west elevation of the two-storey extension on the south/west of the south section
of the Grade listed building indicate that there could be defects at foundation level. This matter is examined
at the assessment stage and the detail covered in section 7.

Mott MacDonald has assumed otherwise that the foundation structures are in a reasonable condition.
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5 Dampness and Rot

51 General

No rot and dampness surveys were undertaken as part of the survey and inspection, however, there is
evidence of rising damp and of elevated moisture levels in the internal atmosphere. There is also evidence
of both wet and dry rot on elements of structural timber that supports the upper mansard roof.

In the event that the building is to be restored back to viable condition, it is recommended that a basic
damp and rot survey is undertaken ahead of any works to establish levels of dampness and rot in the
affected materials.
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6 Causation

6.1 Primary and Secondary Defects Categorisation

This section of the report presents in sequence; the details of the primary and secondary defects that have
been determined by assessment, and then the details of the background, cause and effect.

Defects found during the survey and investigation have been recorded and categorised as Red, Amber and
Green (RAG) - this process is explained in more detail below. A number of the defects were deemed to be
so severe that they were considered to be hazardous and so immediate action was required.

The authority categorised the hazardous defects as Safety Priority 1 (SP1) issues - the SP1 issues (along
with mitigation) are as follows:

e Compromised Timber Roof Structure — south section (Option 2 Encapsulation works installed)
e Compromised Timber Suspended Floor Structure - south section (access to building prohibited)
e Unstable upper section of feature Clocktower Chimney (upper section of chimney dismantled)
o Fragile elements of architectural detail — north and south facades (nylon netting installed)

Set out below is Mott MacDonald’s view, at the end of the assessment in commission Stage 2, on the
causes of Primary and Secondary defects observed in the External Area and Internal Area surveys. Each
defect is listed along with the cause and the residual risk and the timeframe the risk is controlled by.

To provide context to the defects, Mott MacDonald has determined the level (category) of severity of each
and included the colour-coded outcome in the Defects Tables. Severity is rated by colour-coding; Red,
Amber and Green. The codes along with a definition of each are shown in Table 1.

Category Definition

RED Structural item significantly failed and/or at risk of
compounding damage to other building components. Defect

(Severe defect) requires addressed in the current to short term.

Structural item at/near end of normal service life, major
defects, isolated failures. Defect requires addressed in the

(Major defect) short to medium term.

architectural/structural item that is largely cosmetic that
requires attention in the medium to long term.

(Minor defect)

Table 1: Severity Categorisation

It is of significant note that the grade listed building’s south section is in a far more degraded condition
when compared to the north. Mott MacDonald’s view on this is covered in sections 9 and 10.

The principal causes of the primary defects are presented in section 6. Each primary defect is a direct
result of one of the following sources:

- Environmental wind, rain and temperature

- Failed and/or missing Water Exclusion systems

- Inactive Building Management System and Maintenance regime
- Concentration of stress at susceptible points of structure
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Vibration generated by adjacent rail and road traffic is considered by Mott MacDonald to be a factor that
has added to the degradation of the subject buildings.

Primary defects are those deemed to have had to date and likely in future to have the greatest impact (risk)
on condition and on current and short to medium term structural performance — these defects are recorded
and rated in the defects tables as Red.

Matters that give cause for concern and so considered to be a risk, are listed below each Primary Defect in
the following narrative. Each risk is presented along with the period (term) considered to be when the risk
will become a cause for concern. A ‘Risk Log’ to assist the authority to manage concerns going forward is
recommended in Section 10.

The word ‘likely’ is used in the definition of a defect, where the aspect being defined has not been visually
observed and so, for good reason, it has to be conjectured.

Longevity is defined by Mott MacDonald as terms (periods of time) and referenced throughout this report as
being; current, immediate, short, medium and long-term. Each period is deemed for the purposes of this
report to be:

- Current term (within the last 12 months to date)
- Immediate term  (within 1 to 3 months)

- Short term (within the next 1 to 2 years)

- Medium term (within the next 2 to 5 years)

- Longterm (within the next 5 to 10 years)

Secondary Defects are those deemed by Mott MacDonald to be reportable as being medium, or long-term
maintenance issues and/or being the matter of some concern if not dealt with accordingly.

Primary Defects

Hazardous condition of principal components of timber structure

e Vertical and horizontal Waterproof barriers incorporated in the building envelope missing or breached:

— Structural roof support timber impacted by rain water penetration has degraded over time (in some
locations significantly) resulting in a reduction in structural capacity

o Physical connection (formed by metal nails or by friction) between structural components and
supports also adversely affected

— Over time structural timber in suspended floors impacted by water has degraded (in some locations
significantly) resulting in a reduction in structural capacity (in the worst locations to zero:

o Physical connection (assumed formed originally by metal nails or by friction) between structural
components and supports also adversely affected

— Over time the surface of sandstone ‘pockets’ formed to support structural timber joists and impacted
by water have degraded, due to the continual presence of water and the wet/dry cycle

e Current/Short Term Risk

Local failure of timber to timber connections

Local failure of timber to sandstone connections

Local failure of timber components

Local collapse of sections of roof support structure

Section(s) of roof detach and become airborne falling to ground
Section(s) of suspended floor detach falling to floor below

Localised failure or collapse leading potentially to progressive (floor-on-floor) collapse of
suspended floors
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Hazardous condition of the external Escape Stairway on the west of the north section

e Vertical and horizontal Waterproof barriers incorporated in the building envelope missing or breached:

— Metal structure including stair gantry and raised walkways impacted by rain water penetration and a
lack of maintenance has corroded over time (in some locations significantly) resulting in a reduction
in structural capacity

o Stair gantry post and beam frame appears unstable due largely to absence of a physical
connection (assumed best formed by resin-anchors) to the building and levels 1, 2 and 3

o Raised walkway stringer beams and connection plates

o Physical connections (formed by rivets and bolts) between structural components and supports
also adversely affected

e Current/Short Term Risk
— Local failure of connections leading to local collapse
— Instability leading to a fall if accessed and used

Damaged Pilaster adjacent to external Escape Stairway on the west of the north section

e Pilaster to LHS of feature window in perimeter wall is significantly damaged at mid-height appearing to
be as a result of vehicular impact

— Local failure of pilaster/lintel leading local collapse of lintel/wall
— Instability leading to a fall if accessed and used

e Current/Short Term Risk
— Any further impact or de-stabilising event could lead to collapse

Vandalised Parapet structure on extended two-storey building located at the south/west

e external structure of the extended two-storey building located at the south/west corner of the south
section of the grade listed building

Dislodged capping stones at roof level likely due to vandalism is presently loose and liable to further
acts of vandalism

e Current/Short Term Risk
— Capping stones can be readily pushed and fall onto the adjacent public footpath

Wrought Iron principal column and beam (and joist) grillage components of structure

e Vertical and horizontal Waterproof barriers incorporated in the building envelope missing or breached
coupled with collapsed ceilings at floor levels 1, 2, 3 and 4:

— Likely over time cast iron impacted by water (and dampness caused by the presence of water) has
degraded the ‘parent’ material resulting in a reduction in structural capacity:

o Physical connection (formed by bolts and/or rivets, metal nails or by friction) between structural
components and supports likely also negatively impacted

e Water accessing basement from upper and potentially lower (sub-slab) levels:
— Probable rainwater from ingress through the building envelope
— Possible ground water ingress through retaining walls or ground bearing slab
— Probable potable water from fractured or broken pipes and/or storage tanks
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o Likely over time cast iron impacted by water (and dampness caused by the presence of water)
has degraded the ‘parent’ material resulting in a reduction in structural capacity

o Physical connection (formed by metal rivets or bolts) between structural components and
supports likely adversely affected

e Short/Medium Term Risk

Local failure of iron to iron connections

Local failure of iron to sandstone connections

Local failure of iron to timber connections

Section(s) of suspended floor detach falling to floor below

Localised leading potentially to progressive (floor-on-floor) collapse of suspended floors

Wrought Iron lintels (conjectured to be) above feature apertures (windows and doors) secondary
structure

e Vertical and horizontal Waterproof barriers incorporated in the building envelope missing or breached
coupled with collapsed ceilings at floor levels 1, 2, 3 and 4:

— Likely over time cast iron impacted by water (and dampness caused by the presence of water) has
degraded the ‘parent’ material resulting in a reduction in structural capacity:

o Physical connection (formed by bolts and/or rivets, metal nails or by friction) between structural
components and supports likely also adversely affected

e Short/Medium Term Risk

Local failure of iron to sandstone connections

Local failure of iron to facade stone connections

Localised progressive, course-to-course, cracking/failure of supported blocks

Concentration of stress evidenced by significant structural cracks in perimeter walls

e Significant vertical cracks propagating from above existing ground level on south and east elevations:

— Sustained localised lateral (north/south) type directional movement of the south gable wall extending
from above existing ground to third floor level, due to loss of structural tying of suspended floors, that
has caused damage to the gable wall in the form of stress cracking;

— Sustained localised lateral (east/west) type directional movement of the east elevation wall extending
from above existing ground to third floor level that has caused damage to the gable wall, due to loss
of structural tying of suspended floors, in the form of stress cracking;

— Deemed to be linked to and compounded by vibration and capacity of underlying rock strata/soils
— Potentially linked also to failure and leakage from underlying water culvert

e Medium Term Risk

Local failure of foundation

Local collapse of wall section
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Dislodged, dislocated and/or cracked and broken sandstone blocks

e Vertical, lateral and rotational movement of sandstone blocks in perimeter and cross walls and structural

architectural features such as pilasters and lintels around Dormer and other large windows and doors
deemed due to:

— Expanding roots from vegetation

— Corroding and expanding historic metal inserts

— loss of structural connection to adjacent principal structure (timber framing)

— loss of structural connection to adjacent secondary structure (lintels)

— deteriorated and/or missing mortar in perp-end joints and bedding

— deemed to be linked to and compounded by vibration and capacity of underlying rock strata/soils
e Medium Term Risk
Falling objects
distribution of load to adjacent structure - overloading

Option 2 Structure loading from wind compounding Primary (and Secondary) defects

e Temporary load (force action) on chimney section of cross walls imposed by Option 2 works
— structure is in depleted condition with less capacity to sustain loading
o dislodged sandstone blocks susceptible to further movement/de-stabilisation
o cracked/broken sandstone blocks susceptible to further loss of capacity
e Temporary load (force action) on chimney clocktower roof imposed by Option 2 works
— structure is dependent upon condition with less capacity to sustain loading
o dislodged sandstone blocks susceptible to further movement/de-stabilisation
o cracked/broken sandstone blocks susceptible to further loss of capacity
e Absence of physical structural connection between key components of structure
— Load cannot be adequately shared or transferred between structural components
o Structural components become susceptible to movement/local de-stabilisation

o Load cannot be transferred in pre-determined sequence so risk to global structural stability of
Option2 frame

e Depletion of sandstone section generally due to exposure factors:
— highly detailed architectural thin and fragile sections and/or edges:

o particle/bond breakdown sandstone/depletion of fragile material under wind action
o cracks in sandstone exposed to wind erosion and freeze/thaw cycle

e Medium Term Risk

Local failure of chimney structure

Local failure of transfer structure (6 nr. Locations, 1 nr on each chimney stack)

Re-distribution of load to adjacent chimney structure(s) — overloading

Local failure of Option 2 structure

Sections or components of Option 2 structure detach and become airborne falling to ground
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Degraded Masonry Principal piers and Cross-Walls including perimeter retaining walls and
corbelled foundation components of structure in basement

Vertical and horizontal waterproof barriers incorporated in the building envelope missing or breached,
and fractured or broken water supply pipework, coupled with collapsed ceilings at floor levels 1, 2, 3 and
4.

— Over time masonry impacted by water (and dampness caused by airborne moisture) has degraded
the ‘parent’ material resulting in a reduction in structural capacity:
o Physical connection (formed by bolts and/or rivets) between structural components and supports
likely negatively impacted
— deemed to be linked to and compounded by vibration and capacity of underlying rock strata/soils

Potential undermining of foundations due to running water from possible conjectured broken culvert
underlying (east to west direction) the south section of the building:

— Scouring of underlying sands and gravels

— De-stabilising foundations locally

— Local collapse of foundations

— Local collapse of perimeter and/or cross walls

— Local collapse of ground and first level suspended floor(s) due to loss of support to iron column
Potential compounding effects on principal structure due to vibration from adjacent rail and road:

— Compounding effects on sub strata underlying grade listed building adversely affecting existing
stress cracks, fractures and broken and dislodged brickwork

— Compounding effects on sub strata underlying concrete foundations below extended building at
south/west adjacent to distributor road overbridge adversely affecting existing diagonal stress
cracking in sandstone blocks

Medium Term Risk

Localised failure of masonry structure

Local failure of support to primary beam framing to masonry structure

Re-distribution of load to adjacent masonry structure(s) — overloading

Degraded/Damaged Unreinforced Concrete Basement Area structure

Vertical and horizontal Waterproof barriers incorporated in the building envelope missing or breached,
and fractured or broken water supply pipework, coupled with collapsed ceilings at floor levels 1, 2, 3 and
4:

— Over time unreinforced concrete structure formed between iron beams in the suspended ground floor
has degraded by mechanical impact and movement damage has been impacted by water (and
dampness caused by the presence of water) further degrading the ‘parent’ material resulting in a
minor reduction in structural capacity and durability:

o Stress cracking at various locations typically propagating from acute corners or cold joints
o Water accessing cracks likely carrying deleterious substances eroding parent material

— Over time unreinforced concrete structure ground bearing floor has degraded by mechanical impact
and movement damage has been impacted by water (and dampness caused by the presence of
water) further degrading the ‘parent’ material resulting in a minor reduction in structural capacity and
durability:

o Stress cracking at various locations typically propagating from acute corners or cold joints
o Water accessing cracks likely carrying deleterious substances eroding parent material
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e Medium Term Risk

Localised failure of unreinforced concrete infill structure to suspended floor

Local buckling failure of secondary iron beam (potential loss of lateral tying from infill concrete)
Re-distribution of load to adjacent secondary/primary beams — overloading

Settlement of foundations evidenced by structural stress cracks in perimeter walls

e Significant vertical cracks conjectured to propagate below existing ground level (refer also IAS below):
— deemed to be linked to and compounded by vibration and capacity of underlying sub strata/soils
— potentially also linked to failure and leakage from underlying water culvert

e Medium to Long Term Risk

Local failure of foundation

Collapse of wall section

Secondary Defects

e Stress Cracking in mortar beds and pointing in loadbearing sandstone block walls

— prevailing and/or leeward (suction) wind and/or vertical, horizontal or rotational movement due to
other mechanisms cause removal of mortar in the medium to long-term

e Break down and failure of water exclusion systems servicing the roof and walls
— further ingress of rain water causing general degradation in the medium to long-term
e Missing rainwater downpipes providing drainage to roofscape
— ingress of rain water causing general degradation in the medium to long-term
e Efflorescence on sandstone block walls
— break down of the surfaced layer of sandstone causing a loss of section in the long-term
e Airborne debris deposited in re-entrant corners, joints and other ‘closed’ locations

— Build-up sufficient to allow vegetation to take hold resulting in root expansion in the medium to long-
term

e Stress cracking in sandstone blocks

— Ingress of rainwater resulting in damage from cyclical Freeze/thaw resulting in loss of section in the
medium to long-term

e Degradation of metal Inserts in sandstone walls and chimney stacks

— Expansion causing further cracking allowing ingress of rainwater resulting in compounded damage
from cyclical Freeze/thaw resulting in loss of section in the medium to long-term

e Degraded timber where exposed to direct (windward or vortex type wind

— Causing further drying allowing ingress of rainwater resulting in damage from cyclical Freeze/thaw
resulting in loss of section in the medium to long-term

e Defects evident on the external structure of the extended two-storey building located at the south/west
corner of the south section of the grade listed building

— Diagonal cracking in mortar beds emanating from corners of windows indicative of vertical movement
due to later deflection and/or minor settlement of foundations in the medium to long-term

— Dislodged capping stone at roof level likely due to vandalism is a concern in current term
e Stress Cracking in mortar beds and pointing in modular brick load bearing internal walls
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— Internal areas of cross-walls and other load bearing walls suffer vertical, horizontal or rotational
movement due to various mechanisms linked to external structures cause breakdown of mortar in
the medium to long-term

e Stress Cracking in finishes on walls and ceilings
— ingress of rainwater resulting in damage from water in the medium to long-term

e Dampness staining on finishes indicative of rising damp in load bearing substrate walls, where mortar
and/or sandstone and brick may deteriorate

— Internal areas of brick and mortar deteriorate with structural capacity and local stability diminishing
over time in the medium to long-term

e Wet rot in structural timber

— high moisture content will lead to a significant weakening of the timber fibre and therefore loss of
structural capacity in the medium to long term

e Dry rot in structural timber

— Fungal growth that attacks timber and masonry lead to a significant weakening of the timber fibre
and therefore loss of structural capacity in the medium to long term
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7 Mechanisms that have Caused Structural
Distress in the Building

7.1 Concentrations of stress and vertical settlement
The building has an extensive basement that is formed below the ground floor in the south section.

Configured over a large area of the footprint of the ground floor, the basement (according to record
information) is some 4m floor to ceiling, extending to the full width of the building east to west, and to a line
some 15m north of the south gable. The basement extends to the north by some 50m, being finally
curtailed some 5m beyond the north gable at the clocktower.

Three areas of vertical and diagonal ‘pattern-type’ cracking: one on the south and two on the east
elevations of the south section of the building were established that are considered to be significant. Figure
2 shows the pattern-type cracking on the east elevation.
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Figure 2: East Elevation showing ‘patter-type’ cracking in areas A and B
Source: Mott MacDonald

In both cases the cracks are assumed to have propagated through the entire thickness (section) of the
perimeter wall. Information sufficient to allow a full assessment to determine the cause of the cracks was
not available at the time of writing. However, the available evidence indicates that the cracks are due to a
combination of causes; concentrations of stress due to stepped foundations, and minor settlement.

Established to be above the stepped foundation to the south of the basement and the single-point step to
the north; the two areas of cracks on the east elevation tend to emanate somewhere between external
ground and foundation level.
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In the case of cracks towards the south, it is considered that in most cases they originate from a single-
point stress fracture in the sandstone, that then reflects and propagate upwards (to eaves level) and
through the wall section.

The cracks to the north are more diagonal appearing to emanate from below ground level, again
propagating to eaves level. The pattern of cracking abruptly breaks around first floor level, however, the
perimeter wall appears to have been rebuilt in this area to infill apertures for historic windows and doors.
The apertures are shown on record drawings and the reason for the infill appears to be to accommodate a
wall-mounted war memorial.

Importantly, there is no evidence of a repeat of the pattern-type cracking that was observed on the east
elevation, on the west. Thus, it appears that mechanisms of force exist on the east that do not exist on the
west. This matter is addressed in the conclusions in section 9.

The pattern-type cracking on the south (gable) elevation was observed to emanate between a point some
2.5m above ground level propagating vertically for some 5.5m. As such the cracks do not appear to
emanate from below ground and therefore foundation level. The crack type is more likely to be related to
the absence of lateral structural tying between the suspended floors and the gable wall.

7.2 General Deterioration of Structural Fabric

Both the external and internal areas of the north section of the Grade Listed building were observed to be
generally in reasonable to good condition with very little sign of structural degradation internally. The main
exceptions to this were observed on two localised external areas of the west and one external area of the
east elevations.

On the east, defects where observed near the northern most point of the south section. Whilst on the west
most defects on the building being in proximity to and including the escape stair. Components of the stair
structure, including the stair gantry and the raised walkways being significantly degraded by corrosion.

At these locations the deteriorated condition of the sandstone in the north section is evidenced by open
joints, surface and deeper cracks, extensive white staining and wind erosion. In addition to environmental
sources, mechanical impact damage has caused serious localised degradation of a pilaster structure.

In contrast to the reasonable to good condition of the north section, the condition of the south section of the
Grade Listed building was found to be poor to hazardous.

Observations from the survey have identified a significant breakdown of structural fabric, particularly in the
mortar bedding supporting and positionally fixing the sandstone blocks, and the deterioration of sandstone
‘parent’ material in the form loss of section.

Mortar where it has disintegrated partially or in full, from the underside or between blocks will allow the
block to shift downwards and/or sideways. This in turn may cause a cracked or fractured block to
split/fragment, with elements detaching and falling to ground.

In addition to issues with concentrations of stress and settlement discussed above, cracks in sandstone
have been caused by various other mechanisms ranging from natural fractures in sandstone to a local
failure in support from underlying sandstone structure. The latter can be seen in sandstone blocks above
windows, where the lintel appears to have failed, causing in turn the sandstone facing to the lintel to stress,
crack (fail). The stress is then transferred to the sandstone blocks above causing the crack to propagate.

Load carried by failed blocks will then distribute to adjacent blocks, which could lead to over-loading and
consequent compounding damage.
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Further cracks due to ongoing corrosion of historic metal inserts in perimeter walls and chimney stacks
present loss of structural capacity, maintenance and safety issues. These predominate defects on the
surface of the south gable wall and the west elevation of north section adjacent to escape stairs.

On external faces of perimeter walls, localised sandstone blocks were observed to be degraded by weather
erosion. Wind action on the sharp, exposed edges of cracks causes natural ‘wear and tear’, which allows
moisture to access and cause delamination and ‘spalling’ of surface layers that may later detach and fall to
ground.

Localised vertical and horizontal movement of sandstone blocks on external elevations is in evidence
throughout the building’s fagade and feature chimney stacks. Cracking and breakdown of mortar in bedding
and pointing for the blocks is extensive. Mortar where missing and the consequent movement of sandstone
blocks is considered to be largely due to natural environmental action - wind (driving rain) and cyclical
freeze/thaw expansion of water, removing fragmented mortar, as well as the expansion of roots from
vegetation.

Vegetation was more obvious on the east elevation(s) despite the prevailing wind blowing from the west.

Prevailing winds would prevent airborne dirt and debris, and seeds from vegetation deposited in ‘nooks and
crannies’ to remain for long. Thus, the wind prevailing on the west elevation would prevent seeds taking
root and growing to any extent. Contrary to this, the lesser wind (more acting as a suction) on the east
would allow seed to take hold and to develop (grow) and if left unattended over a long period, the roots to
expand.

Plant growth on the east elevation was observed to have been at an extreme level before removal in the
tactile survey. Roots in some cases were almost small-tree-like in size, with diameters being in the worst
cases up to 20 to 50mm. In these locations affected sandstone blocks have physically shifted by similar
amounts, causing some of the worst defects observed.

Vegetation on the east appears to have become predominant in the absence of general maintenance so
internal areas were viewed from outside.

As recorded above, access to survey and inspect areas inside the buildings was significantly limited.

Cracks observed inside the building, on the upper floors were largely hairline on finishes and so considered
to be cosmetic. There was little or no evidence that cosmetic cracks were reflective of movement or
distress in underlying structural cracking.

Structural supports formed in masonry in the basement such as piers and walls are placed to support
vertical chimney stacks and primary beams in suspended floors. With five storeys of vertical dead load and
lateral wind load there are high concentrations of stress on these supports that over time inevitably produce
stress cracks.

Where cracks in masonry were visible, the locations and form, and patterns of cracking, and the level of
degradation of structure was largely as expected for a building of the subject type and age.

Damage to the concrete ground slab in the basement from structural cracking, as is likely to be as a result
of drying shrinkage at the time of placement coupled with some likely localised vertical settlement of
structural make-up and/or soils underlying the ground slab.

Mott MacDonald considers the cracks that were visible and observed in the basement to be of limited
structural significance and largely inactive.
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7.3  Structural configuration and performance; Stability and Load Transfer

In order to determine the consequence and impact of the primary defects it is first necessary to define the
principal and secondary structure that was designed to sustain the building against force action.

To provide focus for the following explanative text, we list the principal structural systems in the south
section of the building that have been or likely to have been significantly impaired by the defects:

e Super Structure
— Timber Roof
o Upper and lower mansard frames

- Longitudinal structure (north/south); cross-bracing, ridge and eaves beams
- Transverse structure (east/west); trusses and A-frames
— Sandstone Walls

o Perimeter and Cross-Walls

- Longitudinal structure (north/south); vertical shear wall
- Transverse structure (east/west); vertical shear wall
— Suspended Timber Floors

o Levels1l, 2,3

- Longitudinal structure (north/south); horizontal shear plate
- Transverse structure (east/west); horizontal shear plate
e Sub Structure and Foundation

— Sandstone Walls
o Perimeter and Cross Walls (in south section)

- Longitudinal structure (north/south); vertical shear wall

- Transverse structure (east/west); vertical shear wall

- Longitudinal structure (north/south); ground bearing corbelled foundation
- Transverse structure (east/west); ground bearing corbelled foundation

Working together in unison the component parts of structure must act as one and be sufficiently ‘substantial
and robust’ to provide the necessary structural stability and load-transfer.

Stability of the structure is the primary requirement and is the means by which the structure (and building)
remains upright and intact, and safe in all conditions and events.

In structural engineering terms, primary structure acts with the ‘assistance’ of secondary to ‘capture’ the
force (load) imparted by the environment in the form of wind, snow and temperature. These loads act in
combination with the ‘self-weight’ (dead load) produced in turn by the materials used to construct the
building. The total of all the combined loads ‘captured’ are then transferred in a pre-determined (by the
structural engineer) controlled and safe manner to the building’s foundation.

The roof support structure formed entirely in structural grade timber comprises two structural frames. The
top frame is formed by timber trusses, that are positionally fixed’ by ridge and eaves beams, that along
with sarking form the upper mansard. The bottom frame formed by timber rafter and framing posts,
supported on the ‘head’ of the perimeter wall and by the eaves beam, faced with sarking forms the lower
mansard. Bracing boards connected by nails to the top and bottom frames provide longitudinal
(north/south) stability, with the top and bottom frames providing lateral (east/west) stability.

Lateral (east/west) ‘thrust’ force produced by the self-weight of and gravity acting on the roof is normally
sustained within the structural frame supporting the roof. A common solution for roof support (and framing)
is the truss, with the bottom chord of the truss sustaining the thrust force.
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Functional framing and load transfer are provided by the timber roof frames and modular masonry walls
formed in the east/west and north/south orientations. Described in section 3 as perimeter and cross-walls
these structures, act in combination with the roof support and suspended floor structures to provide load
transfer and overall (global — 360 degree) stability.

Loads ‘imposed’ by human activity must also be accounted for, including self-weight and the dynamic effect
of movement (walking and dancing in large numbers). Modern design standards define this type of loading
as ‘serviceability’, with controlling parameters (such as the factoring of loads, vertical and horizontal
deflection limits and vibration of suspended floors) set to protect levels of comfort and avoid damage to
‘brittle’ finishes (such as glass).

Dynamic effects oblige the structural engineer to account for any other (abnormal) loading such as extreme
(hazard) wind effects and from other natural phenomena, such as earthquakes. Vibration emanating from
large machinery (where it exists) and/or heavy vehicles such as those using rail and road would also be
considered. Codes of practice for engineering design also increasingly refer structural designers to climate
resilience (mostly flooding and extreme wind) as a contemporary compounding key consideration.

The capacity of geological ‘strata’ underlying the building’s foundation are assessed in the early design
stage and the foundations designed accordingly to limit vertical settlement.

Primary and secondary structure are configured and designed by the structural engineer to ensure that the
building ‘performs’ in a serviceable, durable and safe manner over the required (specified) design ‘life’ of
the building.

It is essential therefore that the key structural functions (structural components, materials, connections and
fixings) are routinely monitored and fully maintained.

It is essential therefore that the key structural functions (structural components, materials, connections and
fixings) are routinely monitored and fully maintained.
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7.4 Consequential Impact of Defects on Structural Performance and serviceability

Normal operations relating to the adjacent rail and road infrastructure may have routinely produced
‘damaging levels’ of vibration.

The levels of vibration within the strata underlying the building is likely to have had an effect on the building
fabric. It is unlikely even in the more susceptible types of fabric that the level of vibration imparted to the
building would be the cause of the damage. However, if a structure was in a pre-damaged condition then it
is likely that a force action consequent to vibration could exacerbate the damage.

7.5 Passive and Reactive (and Care and) Maintenance
Long term ‘serviceability’ of the building structure requires comprehensive maintenance.

In modern times ‘passive’ and ‘reactive’ maintenance would form part of a robust Building Management
System, with the former being implemented by regular planned, routine action and the latter by regular
monitoring and intervention type action as required.

It is clear that neither passive or reactive maintenance regimes have been implemented for some time,
perhaps as much as 6 to 10 years or more. As a consequence, rain water ingress from defective sources
such as gutters and downpipes and roof flashings, has been facilitated such as to access susceptible items
and components of structure.

Compounding the effects of rain water, is water from broken and failed water supply systems such as pipes
and storage tanks.

We have established that the whole of the south section of the building along with the bedroom
accommodation (on first, second and third floor) in the north section ceased to be occupied in 2013. In
normal circumstances where a building becomes unoccupied a level of ‘care and maintenance’ is
established and operated. Thus, the very basic functions of the building including wind and watertight,
security, structural stability and safety, are attended to and maintained.

A number of historic repairs to structural cracks (stitching) and replacement of sandstone blocks (indenting)
are apparent on walls in the grade listed building that are examples of reactive maintenance that has been
undertaken. These appear to date from quite some time ago, perhaps 30 - 50 years or more.

Fire so far as the risk of an event such as accident and/or arson is possible, is considered in this report on
the basis only of the combustibility of structural material such as timber. In the event that a spark or naked
flame were to be presented to defective accessible timber in the south section roof, rated RED, a fire would
be deemed inevitable. A fire in the circumstances would likely spread rapidly due to the extremely dry
nature of defective timber that exists in the roof since it has been protected from rain by Option 2 works.

The risk of fire is otherwise presently being considered in a separate risk and mitigation assessment by the
authority.

Whilst the ground floor area of the north section was occupied and used daily by both Network Rail and
Scot Rail, it is obvious that even the basics of ‘care and maintenance’ were absent in the south and upper
areas of the north sections.

The partial occupation of the north section goes some way to explain the reasonable to good condition the
north compared to the poor to hazardous condition of the south.
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8 Compliance with Building Standards
(Scotland)

The Scottish Building Standards (BS) set out applicable minimum requirements that, by law, must be
applied to all new buildings, alterations and conversions to existing buildings, within the Scotland.

In the case of the Station Hotel buildings, the category of the BS’ that (where appropriate) applies is titled in
the BS document as ‘Non-Domestic’.

As a general rule, BS only apply to new work and as such there is no absolute requirement to upgrade
existing buildings to meet the standards.

It is only a requirement to ensure that if alteration works are undertaken, where a building did not comply
with the regulations before any alteration work, it is only a requirement to ensure that it is no more
unsatisfactory than was the case beforehand. The exception to this is power, heating and ventilation,
plumbing, fire and water supply systems.

As a historic Grade Listed building, the original Ayr Station Hotel will not be explicitly required to comply
with BS requirements, however, under this premise it is understood that the failure to fall within the
requirements, does not necessarily result in non-compliance.

As such, the subject building(s) have been assessed against building standards in this section, however,
due to the building construction predating most of the regulatory requirements the assessment will consider
the requirements but will note where suitability is implied or where it is not necessarily required.

This compliance check is presented against the background of undertaking remedial and rectification works
to restore the building back to a baseline level of viability — this is deemed by South Ayrshire Council
Building Standards Services to be an interim stage pending a decision on future planning. Therefore, there
are no points of reference in this section to conservation or restoration of historic features.

A definition for the interim stage has been developed thus:
Restore to viability Baseline Building Standards (Scotland):

Rectifications required to restore the building’s basic structural, architectural and building services
performance; in essence a fully supported, stable and connected and/or anchored structure and wind and
watertight and insulated envelope; and minimum connected and functioning services providing heat (frost
protection system), small power, lighting (emergency type only) and water.

Included are:

e Basic design and/or minimum operational life for:
— Architectural and structural fabric
— Minimum M&E including emergency lighting and Utility services for power
— Fire suppression
— Fire stopping
— Fire alarm

Excluded are:

e Fit-out and any rectification to finishes
e Conservation/restoration of both external and internal architectural features
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— Any exceptions will be identified
Full power and lighting

Potable water
Telecommunications

Lift systems

Corridor and stairway widths

Fire strategy

Future proofing

The BS clauses humbers deemed applicable for review are stated for reference purposes.

Section 0.8.5 - Fitness of material 0.8.5:

Being of an extended age the hotel has not utilised elements with CE marking to confirm the fitness of
materials. The hotel construction predates the use of CE marking and therefore cannot comply with this
unless remedial/restoration works are carried out. The building however is generally of conventional
standard construction and utilises standard materials for the age and likely conforms with fithess of
materials (when considering past-experience per 0.8.5 allowances).

Section 0.8.7 - Materials susceptible to change in their properties:

Certain materials used in the construction of the hotel such as structural timber roof elements are
susceptible to degradation given certain environmental conditions. This is demonstrated through the
poor state of roof timbers at the hotel due largely to water ingress. As such the materials no longer
perform to the standard expected at the time of design/construction.

Section 0.8.8 - Ways of establishing the suitability of workmanship:

The construction of the hotel predates CE marking and national standards however the work methods,
materials and construction are common for the time and are therefore deemed acceptable based on
past-experience of similar buildings.

Section 1.1 Structure:

— 1.1.2 Loading — The construction of the building predates the requirement for compliance with
BS/Eurocodes however is considered to be designed to comply with the regulatory standards of the
time.

— 1.1.4 Nature of the ground — Generally the foundations appear to be functioning adequately. There
are a number of cracks identified during the surveys which may indicate differential settlement of the
building. This is still to be determined.

— 1.2 Disproportionate collapse — A detailed assessment has not been carried out however it is unlikely
that the building will comply with these requirements. It should be noted that the construction of the
building predates requirements for disproportionate collapse and as such there is no general
requirement to upgrade the building to comply with this requirement — unless suspended floors are
replaced or where defects are due to lack of structural tying.

Section 1.A.1 Structural Design Standards:

The building predates the use of the noted building design standards however is considered to be
constructed commensurate with good practice and complying with the regulatory standards at the time.

Section 2.0 Fire:

Compliance with fire regulations is excluded from this assessment. It is noted that a number of non-
compliant elements such as non-closure of fire compartments was noted during the survey. A full
assessment will be required to assess compliance with fire regulations, including for the external escape
stairway on the west elevation.

Section 3.0 Environment:
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The building is an existing structure therefore compliance against environmental conditions has not
been assessed. Due to the age of the building predating the requirement to comply with modern
standards it is likely that elements may not comply. However, it is assumed that the building design took
cognisance of external environmental factors pertinent to the time.

e Section 3.4 Moisture from the ground:

Basement and ground floor out-with basement areas is understood to be a ground bearing concrete
slab. It is unlikely that the construction of the slab complies directly with modern standards however it is
assumed they are compatible with building requirements of the age. NB: The building inspection did not
reveal major areas of water ingress through the slabs.

e Section 3.4.5-3.4.7 Walls, floors at or near ground level, structures below ground:

The building does not comply with building regulation codes however is assumed to have complied with
building standards of the day. The building inspection did not reveal major water ingress to the lower
floors and basements at ground level.

e Section 3.6.1 Surface water drainage:

The building drainage system is noted to be defective in a number of areas. This has resulted in and
continues to result in degradation of the building fabric.

e Section 3.6.4 SUDS:

Due to the age of the building it is highly unlikely that the building utilises SUDS approach to surface
water drainage. It is likely that runoff is directly routed to external drains/sewers

e Section 3.7 Wastewater drainage:

Wastewater drainage systems have not been explicitly reviewed however they are assumed to have
complied with requirements at the time. The building was utilised as a business until fairly recently
therefore it seems likely that the system was functional at the time of closure.

e Section 3.10 — Precipitation:

The building is of traditional stone construction of the age. It does not possess cavity wall construction
as per current best practice however the sandstone/masonry single leaf construction is common for the
time of construction and generally was effective in preventing water ingress. However, the building
survey identified numerous areas where water has penetrated the building fabric due to defective
elements such as degraded roof structure and finishes, window framing and sealing, cracking to
sandstone blocks, missing mortar causing deterioration of the structure. As such the building is
considered to be non-compliant in this aspect.

e Section 3.18.1 Chimneys:

The building possesses numerous chimneys evidenced by the chimney stacks at roof level. These are
believed to be out of service and blocked up internally as they are not visible generally from internal
spaces.

e Section 3.27.1 Water use:

The building is unoccupied and water points are no longer in use. From the survey it would appear that
water supply has not been fully disconnected evidenced by the water tank leaking water through the
building in the south block. The building was occupied until recently and has had renovations
undertaken during its operation therefore it is possible that water fittings are relatively modern.
Compliance with current building regulations cannot be confirmed.

e Section 4.0 Safety:
e Section 4.1 Access to buildings:

The building survey has identified numerous defects internally and externally. A number of these have
resulted in the structure being deemed unsafe for access. This is evidenced by the building notice
placed on the building by SAC. As such there is a number of required works to attain safe access for the
building.
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e Section 4.1.3 Accessible routes:
The access to the building is from ground level.
e Section 4.2 — Access within buildings;

The regulations state that a proportion of rooms to be used as bedrooms must be accessible for
wheelchair users. Being an old building it is unlikely that access to the upper floors would satisfy this
requirement. It is noted that the regulations state a limitation on this requirement whereby access to the
ground floor bedrooms is acceptable.

e Section 4.3 — Stairs and ramps:

Stairs within the building are generally from the original building construction. The stairs are generally
functional and fulfil their purpose however it is unlikely they presently comply directly with current
building regulations, for example the external escape stair on the west elevation.

e Section 4.8 Danger from accidents:
The building will not comply with a number of the requirements relating to maintenance access and
safety from accidents. For examples elements related to cleaning of windows without requirements for
access equipment and safe access to the roof. Being a historic building, it is assumed that the
regulation requirements will not explicitly apply to this structure.

e Section 5.0 Noise:
The building has some level of noise reduction measures including floor deafening, insulation internally
etc however it will not explicitly comply with noise reduction measures stated within the regulations.

e Section 6.0 Energy:

The building is very unlikely to comply with the current building regulation requirements for energy and,
being a historic building, this is not necessarily required.
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9 Conclusion

The key matter identified by the Mott MacDonald survey and the structural assessment that followed, is the
critical level of severity of a number of the primary defects and the impact on serviceability in the short to
long term.

Structural damage sustained to date by the Grade Listed Station Hotel Building is as a direct of prevailing
environmental conditions and the absence of any meaningful maintenance undertaken on the building’s
architectural, and structural fabric and service systems.

Vibration from the adjacent rail and road traffic may also have contributed to or exacerbated some of the
defects.

The absence of maintenance over a significant period has allowed water to impact extensively to degrade
roof coverings and primary structure. Also impacting extensively is the growth of vegetation and expansion
of corroding metal causing stress cracking and in turn physical movement of blocks in load bearing external
walls.

Damage from water has caused areas of the roof and suspended floor structure to come close to the point
of collapse.

There have been little or no repairs or restoration to eroded and depleted decorative architectural detailing.

To contextualise and baseline the level of severity, each defect has been categorised with a rating of Red,
Amber and Green (RAG). RAG detail and criteria is tabulated in Table 1 in section 6.

In summary, the areas of concern are:

e Sustained commonly occurring local environmental wind (erosion) and water induced (freeze/thaw)
loading that has caused lateral (horizontal) and limited vertical (and limited rotational) movement and
erosion (deterioration) of component parts of structural fabric;

e Sustained water ingress that in localised areas of roof and suspended floor timber structure that has
caused hazardous levels of deterioration that has reduced the structural capacity in the worst cases to
zero, particularly in the east areas of the south section;

e ltis likely that sustained water ingress has caused corrosion to internal wrought iron structural columns
and beams, reducing the structural capacity of these members;

e Sustained loss of structural connection between adjacent structural components, such as sandstone
dormers, pilasters and lintels and timber framing that has caused local instability;

e In the case of the perimeter wall on the south gable elevation, sustained a significant amount of (lateral-
north/south) type directional movement of the centre section of the wall that has caused damage to
principal structure in the form of stress cracking;

e In the case of the perimeter walls on the south and the east elevations, sustained an amount of (lateral-
east/west) type directional movement of the wall likely extending from basement to third floor level that
has caused damage to principal structure in the form of stress cracking;

e In the case of localised foundations below the east elevation, sustained a limited amount of settlement
that has caused damage to principal structure in the form of stress cracking;

e Sustained damage induced from pressure due directly to the expansion of corroding historic metal
inserts;

e Sustained damage due to the expansion of roots from plant and vegetation.

The degradation of the dormer and perimeter walls, particularly in the south section of the building has
been ongoing for many years. Evidence such as the growth of mould on the surface of certain dislocated
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stones that form the wall structure and vegetation rooted in joints, confirms that the stones have been
dislodged and dislocated for some considerable time.

In addition, the building’s perimeter walls, dormers and feature architectural details adjacent to the rail and
road ways could have been affected by vibration. As previously described, the walls in the building’s south
section (particularly on the east and south elevations) are typically in a degraded state, with extensive
stress cracking and dislodged and broken sandstone blocks. In the worst affected locations, broken parts of
the sandstone have detached and fallen to ground level.

Whilst Mott MacDonald considers in the balance of probability that vibration is likely to have agitated sub-
strata underlying perimeter walls and foundations, we conclude that this action would have contributed to a
small amount to the total degradation of structure to date.

Any business case proposing to restore the Grade Listed building back to a baseline level of viability must
consider the practicality and the cost of the works. Whilst the survey and assessment addressed in this
report has been thorough, limitations placed upon access to inspect components inside the building has
caused Mott MacDonald to make assumptions. These assumptions could cause the costs to vary from the
budget. The cost assessment in appendix F includes a 20% contingency. It should be possible to refine the
assessment if further investigation is carried out.

Option 2 Encapsulation works installed to protect the south section of the building, along with netting of
both roof and building facade in the north section are understood to be temporary safety measures. These
actions were instigated by South Ayrshire Council to mitigate the dangerous building matters arising since
2015.

Consideration of the key issues affecting viability has led Mott MacDonald to assess and determine the
point in time when the south section of the building is likely to have degraded to the extent that demolition
would be considered as the only option.

In this regard and not withstanding any ruling by Historic Environment Scotland or any other stakeholder or
third party, we conclude that the structural fabric of the south section of the building will:

e In the event that Option 2 Encapsulation is removed as planned in May 2020, and that none of the
rectifications recommended by Mott MacDonald in this report are implemented within the next 3 years:

— Continue to degrade and the cost of rectification to rise, increasingly over time;

— Reach a point in the medium to long term that a substantial demolition of the south section is
required for viability and safety reasons;

o Any decision to remove the encapsulation would have to be subject to a rigorous risk
assessment. This process would likely conclude that further structural consideration and
significant rectification work is required to assure safety.

We also conclude that:

e Where cracks are considered by the Mott MacDonald to have propagated wholly through components
of building structure such as the vertical cracks on the east and south elevations of the south section
(highlighted as primary defects in section 6.0 of this report); the affected structure will not (in the short
term) suffer any further loss of load transfer or stability provided that the proposed rectification works
are undertaken. In this case the structures would be safe and serviceable;

e The only exception to the foregoing bullet point of current concern are:

— cracks in the pilaster (LHS window at ground floor level at the RHS of the escape stairway) west
elevation of north section

— Pilasters in large feature and on dormer windows on the west below the clocktower and on the east
elevation adjacent to rail platform 1;

399316/SNI/GLA/DOC/S2/REP/002 | 03 October 2019
Sharepoint/399316 Station Hotel/Do/Doc/W orking/S2 Report



Mott MacDonald | Former Ayr Station Hotel Building Structural Condition 56
Independent Report

e Degradation from rot (where it has been identified as affecting structure) has contributed little to date to
the reduction in structural capacity. However, unless rectification work is implemented as
recommended in this report, rot will in the short, medium and long-term adversely affect structural

capacity.
Finally, it is Mott MacDonald’s view that in all cases the defective structural fabric will continue to degrade.

If there is no intervention to prevent further degradation, then it is inevitable that areas of the roof in the
south section if the building will in time collapse.

In addition, there will be local collapse of areas of suspended floor and items of masonry detaching and
falling to ground. Cracking in masonry will continue due to root growth, causing sandstone on external walls
to fracture, break and become loose.

Proposals to mitigate the matters raised above are provided in the recommendation section of this report.

399316/SNI/GLA/DOC/S2/REP/002 | 03 October 2019
Sharepoint/399316 Station Hotel/Do/Doc/W orking/S2 Report



Mott MacDonald | Former Ayr Station Hotel Building Structural Condition
Independent Report

10 Recommendations

Mott MacDonald has concluded that the degraded condition of the building is due to a combination of age
and a lack of appropriate levels and types of maintenance.

Listed below are recommendations that should be considered for implementation. Timescales that Mott
MacDonald consider to be reasonable for implementation of rectifications are provided in the following
paragraphs.

Rectification works identified in this section of the report are deemed to be a combination of priority
(reasonably urgent) and durability dependent (non-urgent) type. Works that are deemed to be reasonably
urgent, would in Mott MacDonald’s view be undertaken within the current to short term and non-urgent
undertaken either in the medium to long term.

In terms of RAG rating, the works deemed by Mott MacDonald to reasonably urgent would include defects
colour-coded red and amber, and the non-urgent works colour-coded green.

Otherwise cosmetic type defects such as damage to the finer external and internal architectural detail such
as, broken/diminished items, hairline cracks on external structure and finishes, surface mould,
efflorescence and water staining would be dealt with if required, in a conventional manner, say by using
specialist light repair methods and readily available proprietary systems. The property owners may decide
to engage experienced and/or specialist contractors as required.

We recommend that:

A Risk Log is created that will allow Primary Defects and all other risks to be monitored and controlled.
A Building Management System (Care and Maintenance Regime) is established:

— Consider Bi-Annual Fabric inspections for inclusion

e A full Asbestos Survey is undertaken as soon as possible to bolster engineering assumptions made
and costs ascertained and conveyed in this report.

e A full Rot survey and interpretative report is undertaken and provided as soon as possible to bolster
engineering assumptions made and costs ascertained and conveyed in this report.

e A full Building Services and interpretative report is undertaken and provided as soon as possible to
bolster costs ascertained and conveyed in this report.

e All historic metal inserts are removed from sandstone and the sandstone made good by specialist
repairs.

e Specialist investigation:

— Trial Pits and/or Bore Holes (or rotary probing) to determine sub strata conditions at and below
foundation level at three locations, two on the east elevation adjacent to rail platform 3, and one on
the south gable adjacent to road bridge foundation.

— CCTV, Radar and hand-digging to determine the existence or not of any culverts underlying the
building.

— Tell-tale monitoring in three areas, two on the east elevation adjacent to rail platform 3 (on three
existing cracks, one at each of three levels), and one on the south gable adjacent to road bridge
foundation (on three existing cracks, one at each of three levels).

— Access to inside the grade listed building to inspect lintels over windows and door apertures where
primary defects have been recorded and rectifications (either permanent or temporary) implemented
as required.
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— Access to inside the grade listed building basement to inspect the sandstone on the inside face in
two areas of wall to ascertain if the cracks evident on the outside face have propagated through the
entire section of wall.

— Access to inside the grade listed building upper floors and basement to inspect the structural iron
beams and joists to ascertain condition.

— Establish vibration monitoring equipment at ground level at three locations adjacent to the east
elevation adjacent to rail platform 3, and one on the south gable adjacent to road bridge foundation.

e A design study is undertaken to evaluate and assess the short to medium term impact of vibration on
the grade listed building.

e A Review of ground conditions is undertaken to review the potential impact on the building in the short
to medium term impact of vibration on the grade listed building.

e A detailed design study is undertaken to assess the structure for the risk of ‘progressive collapse’ based
upon the requirements of Building Standards (Scotland).

e Rectification work is implemented to restore the building back to the basic level of viability defined in
section 8.0:

— Refer to the schedule in appendix E for details of the rectifications proposed to the grade listed and
the extended buildings.

— Note that works scheduled in appendix E refer to general areas and locations of the building and do
not refer to itemised defects tabulated in appendix B and C.

e Develop the priority and sequencing of rectification works to establish a works scope and programme
— Consult with key stakeholders
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11 Cost Report

The summary page below is to be found in the Cost Report annexed at appendix F.

A full suite of detailed documents that support the summary, including assumptions and exclusions, is
incorporated within the Cost Report.

2. Level 1 Summary

GROUP ELEMENT / ELEMENT CcoST/m? | TOTAL COST OF ELEMENT
GIFA (TARGET COST)
BUILDING WORKS
1 Internal repair works - South block 447 2,443 151
2 Internal repair works - North block 1 140 763,875
3 Internal repair works - North block 2 50 274,838
4 External fagade/ roof repair works - South Block 213 1,163,936
5 External fagade/ roof repair works - North Block 114 621,822
SUB-TOTAL: BUILDING WORKS 964 5,267,622
6 Main contractor’s preliminanes 25% 241 1,316,905
SUB-TOTAL: BUILDING WORKS (incl. prelims) 1205 6,584,527
7 Main contractor's overheads and profit 10% 120 658,453
BUILDING WORKS ESTIMATE 1325 7,242,980
PROJECT / DESIGN TEAM FEES AND OTHER DEVELOPMENT / PROJECT COSTS [ s [ e ]
8.1 Professional/ Design Team Fees 15% 1,086,447
82 Other development / project costs Excluded
TOTAL: PROJECT / DESIGN TEAM FEES AND OTHER
DEVELOPMENT / PROJECT COSTS
BASE COST ESTIMATE 1524 8,329,427
RISK ALLOWANCE I T S
9 Risk allowance 20% 305 1,665,885
COST LIMIT (excluding inflation) 1829 9,995,312
INFLATION & [ &
101 Tender inflation Excluded
10.2 Construction inflation Excluded
TOTAL: INFLATION ALLOWANCE
COST LIMIT (excluding Inflation and VAT assessment) 1829 9,995,312
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12 Glossary

Angle Sections

A structural member with an L-shaped cross section

Arching

A component or components structural reaction to spanning and aperture in a wall
Architrave

A moulded door or window surround

Balustrade/Baluster

Balusters are those vertical, vase-like posts or legs on railings that can be made of wood, iron, stone, or
other materials. The balustrade consists of several balusters spaced evenly and connected to form a
decorative railing supported by baluster posts

Barrel-vaulted

A semi-cylindrical shaped ceiling

Beam Grillage

Multiple layers of beams, typically used to support a column

Blistering

With regards to sandstone; flaking and damage to the surface of the stone
Bressummer Beam

Like a lintel — a large horizontal supporting member across the top of an aperture on the front of a building
Building Fabric

components that are used in the construction of the building

Buckling in Compression

When a structural member is subjected to compressive stresses at certain levels, it deflects outward
(similar to bending)

Bulkhead
A boxed partition used to separate or conceal
Cast Iron

Used for structural elements such as columns and beams that were prior to the 1800’ often load tested
before being used in a building due to questionable tensile strength. Cl was also brittle because of the
amount of carbon it contained (about 4%)

Cantilevered

A beam supported only at one end
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Cavity Wall

A wall which consists of two layers of masonry with void between them

Chord

Structural element or member in a trussed frame, normally located either at the top or bottom of the frame
Connection

Structural design and detailing terminology used to describe/define the joining of two or more structural
components

Corbel

A piece of material that projects from the wall to support the horizontal structure above, similar to a bracket
or a stepped profile in a foundation

Cornice

Ornamental moulding at the internal wall-ceiling connection
Cranks

Similar to dog-leg, a bend formed by two right angled turns
Cross Walls

Primary structural element designed to sustain lateral wind loading and typically the load from connected
roof and suspended floor structures. Walls, which are not perimeter walls, used to divide an area

Culvert

A channel, which typically allows the flow of water

Curtilage

The perimeter of a given area of a space (building) or material

Delamination

The fracturing of a material in to layers

Doric

Ornate round columns with ridged moulding, and square sections at the top and bottom
Dormer

A window that projects vertically from a sloping roof

Duo-pitched

A roof with slopes on either side which meet at a central ridge

Dwarf Wall

A low-rise wall normally used at foundation level in building to support inner walls
Dynamic Load

Any load that is not static, e.g. wind
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Dynamic Force

Force action consequent to a moving mass

Eaves

The part of a roof that meets or overhangs the walls of a building

EGL

Excavated Ground Level

Envelope Wall

A load bearing wall that is normally forms part of the perimeter of the building
Finial

A distinctive section or ornament at the apex or ridge of a roof or canopy on a building
FFL

Finished Floor Level

FGL

Finished Ground Level

Framing

The fitting together of pieces to give a structure support and shape

Gable Wall

A wall that has a triangular shape at the top as a result of a duo-pitched roof
Hard-standing

Hard ground surfacing material, typically for the use of vehicles

Indigenous Soils

Soils which are typical to the region

Joist

A structural member, typically used to support a floor or ceiling, arranged in parallel series
Lintel

A horizontal supporting member across the top of an aperture

Mansard

A roof with four sloping sides, the slopes become steeper about halfway down
Masonry Pier

A section of masonry wall which is thicker than the rest, usually used for stiffening purposes
Mechanical damage

Damage caused by mechanical tools or equipment

399316/SNI/GLA/DOC/S2/REP/002 | 03 October 2019
Sharepoint/399316 Station Hotel/Do/Doc/W orking/S2 Report

62



Mott MacDonald | Former Ayr Station Hotel Building Structural Condition
Independent Report

Modular

Formed or constructed with standardized units or dimensions for flexibility and variety in use
Mortar

A lime or cement mixture used to bond masonry or stone bricks or blocks

Mullion

A vertical bar that separates panes of glass in a window

Pad Foundation

Shallow foundation, squarer in plan, than a strip foundation, typically used to support a singular column
Parapet

A low protective wall along the edge of an elevated area

Parent Material

The underlying material that forms the item

Pediment

Similarly, to a gable, the triangular or semi-circular area of the top of a wall or an aperture that follows the
roofline

Pend

A passageway that allows access from the main street through to the rear of the building
Pilaster

A rectangular column usually formed in masonry

Podger Rod

A tool formed of a short bar tapered at one end

Ponded water

Water that has collected in a low area of a flat surface e.g. ground bearing slab

Primary Structure

Designed to provide stability, load transfer and functional framing such to sustain and control the buildings
reaction to environmental wind and all other forms of loading

Propagate
Enlargement or extension (as of a crack) in a solid body.
Rafter Beam

One or a series of sloped structural members such as wooden beams that extend from the ridge or hip to
the wall plate

Raking

Sloping eave or structural member along a roof pitch
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Re-entrant corners

An inside corner; angle of less than 180°

Relative Stiffness

The relative stiffness is the compared stiffness value with respect to other material geometry
Rolling-stock

Any vehicles that move on a railway

Ruberoid

A waterproofing membrane for roofs

Sarking

A felt material fixed across roof rafters, beneath roof tiles
Sash and Case

A window with one or more vertically moveable panels

Secondary Structure

Subordinate but connected (attached) to Primary structure, designed to provide for all other structural

requirements

Single Leaf

A wall consisting of just one layer or the construction material

Soffit

The (typically flat) underside of a suspended structure e.g. a floor or slab

Specification

A detailed description of the design, components and materials used to construct a building
Stress Cracking

Cracking as a result of heavy loading

Stringer beam

A primary structural member in the longitudinal direction

Strip Foundation

Shallow foundation which is long in one direction to provide support to a wall or several columns
Structural Distress

Damage or loss of strength to structural members from movements or over-loading
Structural Frame

A series of connected elements that in combination resist the loads for the whole of the structure
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Structural Load

Static or dynamic force imposed (applied) on or to the building (or parts of the building) either externally or
by way of self-weight (under gravity)

Structural Tie

A structural member used to resist tension

Structural Wall

A wall which is load-bearing, and therefore integral to the building’s stability
Sub Strata

Underlying rock or soil

Sub-structure

Underlying or supporting structure. In buildings, it is the portion of the structure below ground level, the
foundation and basement are part of the sub-structure.

Super-structure

Upward extension of an existing structure above a baseline. In buildings, it is the portion of the structure
above ground level, foundation and basement.

Suspended Floor

A floor, or floor slab, that is supported at its perimeters by structural members or walls

Tactile Survey

Inspection of a building or structure or parts thereof using a method of physically touching with the hand
Tanking

A form of barrier waterproofing normally used inside or outside a basement

The Authority

South Ayrshire Council

Timber Chocks/Packers

Small cuboids of timber, typically used to elevate material above

Top-hat (trapezoidal) roof

A ‘hat shaped’ structure used to elevate another material, typically to prevent dampness

Unrestrained Wall

A wall without additional supports between top and bottom to prevent buckling

White bloom/Efflorescence

The migration of salt to the surface of stone, typically due to contact with water, forming a white coating
Wind suction

When wind flows around a building it can produce some very high suction pressures
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Wrought (rolled) Iron

Used for structural elements such as columns and beams prior and beyond the 1800’s, with compressive
strength less than cast iron, but tensile strength is considerably higher. The carbon content of WR is
around 0.15%
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A. Defects/Observations Location Drawings

Fig Al: Plan of Station Hotel Building showing Roof and Elevation Location References
Fig A2: North Elevation (N1) Defect/Observation Locations

Fig A3: North Elevation (N2, N3, N4) Defect/Observation Locations
Fig A4: East Elevation (E1) Defect/Observation Locations

Fig A5: East Elevation (E2) Defect/Observation Locations

Fig A6a: South Elevation (S1) Defect/Observation Locations

Fig A6b: South Elevation (S1) Defect/Observation Locations

Fig A7: West Elevation (W2, W4) Defect/Observation Locations
Fig A8: West Elevation (W3) Defect/Observation Locations

Fig A9: West Elevation (W5) Defect/Observation Locations

Fig A10: West Elevation (W6) Defect/Observation Locations

Fig A11: West Elevation (W7) Defect/Observation Locations

Fig A12: West Elevation (W8) Defect/Observation Locations

Fig A13: West Elevation (W10) Defect/Observation Locations

Fig Al4: Roof Plan (R1, R2, R3) Defect/Observation Locations

Fig A15: Roof Plan (R4) Defect/Observation Locations

Fig A16: Plan of Station Hotel Building South Block 2nd Floor and 3rd Floor/Mansard Roof showing Internal
Survey Defect/Observation Locations

Fig A17: Plan of Station Hotel Building South Block 1st Floor, 2nd Floor and 3rd Floor/Mansard Roof
showing Internal Survey Floor Openings Defect/Observation Locations

Fig A18: Plan of Station Hotel Building North Block 1st Floor, 2nd Floor and 3rd Floor/Mansard Roof
showing Internal Survey (via cherry picker) Defect/Observation Locations

Fig A19: Plan of Station Hotel Building North Block 1st Floor, 2nd Floor and 3rd Floor/Mansard Roof
showing Internal Survey Floor Openings (via scaffold) Defect/Observation Locations

Fig A20: Plan of Station Hotel Building South Block Ground Floor showing Internal Survey Floor Openings
Defect/Observation Locations

Fig A21: Plan of Station Hotel Building South Block showing Internal Survey Defect/Observation Locations
of Roof Space and Roof Openings

Fig A22: Plan of Station Hotel Building South Block Basement showing Internal Survey Defect/Observation
Locations

Fig A23: North Block Ground Level Plan of Station Hotel Building showing Defect/Observation Locations
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Figure Al: Plan of Station Hotel Building showing Roof and Elevation Location References
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Figure A4: Elevation E1 of Station Hotel Building showing Defect/Observation Locations



—E2.1
E2.2
E2.3
E2.4
E2.5
E2.6

Elevation N2

.E2.10

.E2.12
] E2.11

® E2.7 E2.8

E2.9

Elevation N2

Figure A5: Elevation E2 of Station Hotel Building showing Defect/Observation Locations

.E2.13

®
Z
c
el
®
>
]
i
E2.16
@
.E2.14
.E2.15
for)
Z
c
e]
®
>
@
i

Elevation N4

Elevation N4

.E2.17




SuoIe207 UoieAIasqON23jag Buimoys Buipjing [210H uonels Jo TS uoneAs|J :egy ainbi

6G° TS 01 T'TS S92ualajal 1093ja
8T0¢/.0/ST UO pakaning
TS |le/M uoneas|3 yinos

yrediooy
uelsapad
Z\
|9A87 100|4 punolo 89
g /
) ) ) - i I.R.. \\ _ _ 1V _
\ 4
e = R e [
|oAaT J00|4 15114 €q _l_
0S a4 99
25—
>ﬂ| VS
| i 7N )
D TS || 121% 1%
|oAS7 100]4 PUOIAS Y ™ 12 61
97 —— — LE|||l. 174%
— Lﬂ = Ly lem 1adered
LZ 9¢ G¢ L, 8E€ ® 9€ GE abpuqg jJo do]
|oneT senes
— 6€
_,. o ® G
| [zem 1¢
JZAN

|[oA97] saAe3] Jaddn

JZAN

[aAa7 doy Asuwiyd

10

€0

c0

L0

80




Figure A6b: Elevation S1 of Station Hotel Building - —\

showing Defect/Observation Locations / I'

= &
il 2 Upper Eaves Level
South Elevation Wall S1 _ % ._,i-.f?’"" S \ %

Surveyed on 16-17/08/2018 | - '
Defect references S1.60 to S1.81 \ '/':f" - \-\F ‘;.'
\ .' N

|
|
|
' | .-""r )
'* 'I Third Floor Level
- F l"f‘"
.!I == 'l'_\‘".“—.__—.
|
: Second Floor Level
Bridge ParapetWall _ _________ | ____________ e e S _____
Pedesfriamrootpath————— — .. L ?:‘_E i | e
= — — '-'--
® S$1.70
dq 75 >1.71 S1.65
o 51.68 First Floor Level
. .
s1.77 e [PP&74 ® 5164}
Q Q 51.67°1:¢3 ° L €0
1.81 <780 L Q-
S1.72 Sl1.61
41.78 Ground Floor Level
o S1.62 o ©®
3479 $1.69 ®




W4.33

W4.23 W4.34 W4.34
a1 wa.2 W4.7 4.9 M o wats W4.20 .w422 W4.26
W43e W46 ® oW4.10 e e @ W4.24 ’ W428. .W4.32
W44 —g W4.11 W4.13 Wa4.25 W4.29 w431
Wadt] | TP W or Wa.19® W4.27
W4.42 \@'' W48 W4.17 " W4.18 a7
W40~ \\Waddy, -Wa.45 W4.14, | W4.55 W4.63 W4.66 W4.39 -W4\gv;.ss\
0W4.36\ \I Was 1>. ° Cvuse (o ® i 50 ® W4.644 W4.35 e o
. W4.48 oo W4.49 : W4.52 : 59| Wa.60 W4.67
w437 @ W438 @ =Y : ® W4.57 ® P ) /e
w439 W43 W4.470 waso®? W4.54 W4.58 wae2l ~ WABl W4.69
W4.46 . 85
W4.78 W4.53 W4.89
wa.rig WAT5 Wa.78 warr o War9 ° o o ® © \Wais5 %5 was?® w4900
w:;g : . : . W4.80 W4.81 W4.82 W4.83. Wa.ga W4.8 . ®\W4.88 . WA
: W4,74 ®
W4.94 W4.96_ o pt W4.100_ @ 499 wa.101 W4.102
wa.92¢  ew4.03 W4.95 W4.97 W4.98 P W4.103
° W4.107 W4.109 W4.112 W4.104 W23 W
° hd ® W4.126 oo ® W22 o W2
W4.105 wa.108 W4.119 W4.127 \Wa4.121 ® W4.110 W4.113 @ W2.6
° ° ® |W4.117 o o - ° ° W2.
W4.114| @ W4.11 . ® W4.125
- 15 W4.122
W4.120 o W4.144 o W29
° W4.145+—g @ W28
W4.124 wa.141®
W4.128 : .
® M3 W4.143 @ o W27
o @ @ { @ { { J L @ @ @ @
W4.132  W4.133 W4.129 W4.150 W4.151 W4.152 W4.137 W4.154 W4.153 W4.140 e W4.142 W4.147 W4.148
W4.130 * . Whiso | W4.146 .
W4.149 °
[ ]
W4.157 o Watss<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>