PEELERS YARD, GOULDEN STREET
- CHIMNEY STRUCTURAL REPORT
TO SUPPORT LISTED BUILDING
APPLICATION

MULBURY CITY

January 2022

5015327-RDG-XX-ZZ-RP-S-0003



PEELERS YARD, GOULDEN STREET - CHIMNEY STRUCTURAL
REPORT TO SUPPORT LISTED BUILDING APPLICATION
MULBURY CITY

January 2022

Document Reference
5015327-RDG-XX-ZZ-RP-S-0003

Prepared for

Mulbury City
3 Piccadilly Place
Manchester, M1 3BN

Prepared by Contact

Ridge and Partners LLP Kris Clark

Belvedere House Partner

5" Floor kclark@ridge.co.uk

12 Booth Street

Manchester .

M2 4AW Klara Ludinova

0161 833 9579 Senior Structural Engineer

klaraludinova@ridge.co.uk

Project No. 5015327
2


mailto:kclark@ridge.co.uk
mailto:klaraludinova@ridge.co.uk

VERSION CONTROL

VERSION  DATE DESCRIPTION CREATEDBY REVIEWEDBY
P1 26.01.2022 First Issue KL KC
P2 27.01.2022 Second Issue KL KC

This Visual Inspection report is the property of Ridge and Partners LLP and is confidential to the
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Without such consentwe can accept no responsibility to any third party.
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1. INTRODUCTION

The site relates to the former Ancoats’ Police and Ambulance/Fire Station originally built ¢1872 and Grade |l
listedin 1992. The building suffered major fire damage in 2002. After demolition to make safe, remaining
structures consisted of the perimeter walls and columns and the main brick chimney stack. The site is
currently unoccupied.

Condition assessment survey of the existing chimney stack (visual survey aboveground level and brick sample
and testing) was undertaken in August 2018, further ground investigation to chimney base was undertaken in
July 2021. Their findings are summarised in this report and its appendices.

This report covers the structural inspection and proposed works to the existing chimney stack.

Repair, strengthening, and extension works are proposed to the existing chimney stack as part of wider
proposals for residential redevelopment.
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mage 1: Location of Existing Chimney Stack
Goulden Street, Manchester, M4 5FR

This report only identifies defects that were visible during the inspections and the conclusions are our
professional opinion based solely on the survey report findings. We take no liability for any defects or issues
which were not visible or obvious during surveys. The aim of the inspection was to ascertain the condition of
existing building, comment on its structural adequacy and to determine the measures required to make the
structure safe to work in.
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2. EXISTINGSTRUCTURAL ARRANGEMENT

2.1. Existing masonry chimney stack

Masonry chimney stack has approx. plan dimensions 4.9m x 2.5m on plan and is approx. 25.7m tall above
existing ground level. No record drawings are available for the chimney stack.

The chimney stack above ground level is constructed with brickwork and stonework masonry with cast iron
and concrete elements at the top of the chimney. A numberof voids and flues are present inside of the stack,
full extent is not known. Please refer to section no. 4.1 for more details.

2.2. Existing chimney foundation

Existing foundation assumed to be constructed from brickwork, not extending far behind the chimney
footprint and be approx. 3 m deep (full details have been proven as far as practicable), Assumed to be
founded on undisturbed natural clay. Number of voids and flues are assumed to be present below ground,
full extent is not known. Please refer to section no. 4.2 for more details.

Existing chimney stack and/or base construction are unable to be proved by calculation to modern codes of
practice. Please refer to section no. 6 for CDM 2015 Residual Risk Assessment.

Project No. 5015327
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3. PROPOSED ARRANGEMENT AND STRUCTURAL NOTES

The following is a summary of the proposed architectural and structural works to the chimney stack.

Proposed architectural works:
e Light box lantern to the top of the existing chimney, approx. 4.5m x 2.5m on planand 5m tall.
e Lantern construction to be permeable to allow wind load to pass through. Solid lantern elements to
minimise as far as possible.
¢ Architectural claddingto the lower part of the chimney stack.
e Masonry restoration and repair works. All works to be carried out by heritage masonry specialist.

The light box lantern proposed to the top of the existing chimney will significantly increase the overall height
of the structure (over 30m). This increased height will generate high external and internal forces on and in the
chimney structure.

As a ‘rule of thumb’ it is generally acceptable to accommodate 5% to 10% increase in external/internal forces
without a structural strengthening. To determinate the increase in external and internal forces, detailed wind
and gravity load assessment was carried out on the existing structure and the proposed lantern extension.
Existing chimney stack and base construction were assessed for their structural capacities and are unable to
be proved by calculation to modern codes of practice. The increased external/internal forces due the proposed
lantern installation are between 50% to 80% and as that the existing structure and foundation are not
structurally adequate to support the proposed works. Strengthening works are required to accommodate the
extension works. Lantern construction must be permeable to allow wind to pass through. Solid elements
must be omitted as far as possible. Elements with a minimal loaded area must be used as lantern cladding
and construction to ensure that onerous wind load is not attracted by the proposed works.

Proposed structural works to enable the installation of the light lantern:

o New foundation to braced steel stability framing. Proposed foundation is composed of new piles
installed around the existing chimney foundation to ensure the existing structure is not undermined.
New reinforced concrete pile caps and ground beam will be installed over the piles and around the
existing chimney stack (below ground level) to provide base for the new steel strengthening frame.
Deep pile foundation (fundation details to be confirmed by specialist) will ensure that the existing
chimney base is not overloaded.

e Structural strengthening to lower part of the chimney stack — braced steel stability framing. This
new stability framing will enable a safe transfer of the increased internal forces into the new pile
foundation.

e Structural strengthening to the top part of the chimney stack — new concrete plug to chimney top to
provide a suitable base for the lantern framing. Concrete plug is to stabilise the lantern, preventing
overturning and uplift of the framing.

Proposed structural strengthening works are shown on drawing no. 5015327-RDG-00-ZZ-DR-S-0051-
Chimney Strengthening Works in Appendix A. Preliminary construction work sequencing is described in
section no. 5 of this report.
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4. INVESTIGATION WORK AND CONDITION OF STRUCTURE

4.1. Conditionassessmentsurvey

Condition assessment survey of the existing chimney stack (visual survey above ground level and brick
sampling and testing) was undertaken in August 2018 by CRL Surveys. Full report is in Appendix B.

Summary of findings:
e The mortar pointing and brickwork was found to be in very poor condition throughout the chimney
structure (spalled brickwork, masonry surface erosion, cracked masonry, loose and poor pointing, etc.)
e Castiron and concrete elements at the top of the chimney were found to be displaced.
e The steel frame supporting the slabs to the top of the chimney was extensively corroded.
e Decorative grilles at the top of the chimney were badly corroded.
e Stonework suffered from spalling and displacement (copping stones, sill stone, supporting corbels)

4.2. Groundinvestigationto chimney base

Ground investigation to chimney base was undertaken in July 2021 by E3P. Full report is in Appendix C.

Summary of findings:

e Made Ground was encountered in all exploratory locations to a proven depth of between 2.60-3.50m
bgl. The Made Ground deposits typically comprised a gravelly clay, with granular constituents of brick,
concrete, timber, plastic and mixed lithology.

e Ground investigation identified the presence of brick foundations beneath the chimney; however,
these foundations were not noted to extend further than 1.00m beyond the footprint of the chimney.
The full depth of the brick footing could not be proven due to sidewall collapse in the trial pits.

e Informationfrom the site takers suggested thatall basement structures were removed up to the base
of the chimney and backfilled will loose end tipped material, as encountered within the exploratory
locations.

e Inconclusion, basedona series of rotary borehole and trial trenches, a limited brick footing foundation
was noted beneath the chimney structure, however no chimney base was identified which extends
more than 1.0m laterally beyond the footprint of the structure.

Existing chimney stack and/or base construction are unable to be proved by calculation to modern codes of
practice. Please refer to section no. 6 for CDM 2015 Residual Risk Assessment.

4.3. Furthersurveys

Further investigation of the chimney stack will be necessary to inform the detailed design. Close up
inspection of an inaccessible areas at high level will be carried out once safe and full access is available. This
inspection is required to confirm the full geometry and construction of the existing voids, flues, coping
stones, etc. and to inform the design and details of the proposed concrete stability plug and the connection
between the chimney stack and proposed lantern. High level access to be provided either from mobile
access platforms or from a self-supporting scaffolding (scaffolding not to be stabilised by the chimney
stack).

Project No. 5015327
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5. STRUCTURALALTERATION WORKS AND WORK SEQUENCING

The following is a summary of the recommended structural works and construction work sequencing for the
safe installation of the proposed permeable lantern, top and bottom chimney stack strengthening, and
foundation works.

¢ Install continuous and real time vibration and movement monitoring to chimney, trigger levels to be
as agreed with Ridge & Partners LLP.

e Should vibrations or movements exceed trigger levels, all works are to stop, the site is to be
cleared, and engineer consulted, temporary stability restraint works are to be installed around the
chimney to stabilise it during any further construction works on site. If trigger levels are not
exceeded during construction, no temporary stability restraint works to chimney are required.

o Undertake temporary works as necessary.

e Undertake further investigation to chimney base and to chimney stack as necessary.

¢ Install new piles around the existing chimney base (designed and installed by specialist, refer to
specialist's method statement).

e Install RC ring ground beam and RC pile caps around the chimney perimeter.

e Install steel braced frame.

e A bBm exclusion zone is to then be set up around the existing chimney. Zone to be fenced up. To
protect the chimney during the main building piling and groundworks.

o Below steps to be completed at a later stage in site program.

e Carefully deconstruct top section of the chimney to allow for lantern base installation. Masonry
removal to be undertaken under a supervision of masonry heritage specialists. Store and label
removed masonry neatly on site. Allmetalwork and stonework to be repaired by specialist. Details
of deconstruction to be confirmed by a high access site inspection.

e Install a new concrete plug to the chimney top. Concrete plug is to provide a base for the lantern
structural framing and to stabilise the lantern, preventing overturning and uplift of the framing.

e Chimney top to be rebuilt and repaired by masonry heritage specialists around the new concrete
plug to ensure the appearance of the rebuilt section matches the existing.

e Install the open lantern to the top.

e A bm exclusion zone is to then be set up around the existing chimney. Zone to be fenced up. To
protect the chimney during the remainder of the main building works.

Note: high level access to be provided either from mobile access platforms or from a self-supporting
scaffolding (scaffolding not to be stabilised by the chimney stack).

Project No. 5015327
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6. CDM 2015 RESIDUAL RISK ASSESSMENT

The following is a summary of the key risks to health and safety that has been identified in relation to the
structural chimney works. This summary does not identify all risks but aims to communicate those risks that
have not been possible to eliminate through the design and may not be readily apparent.

POTENTIAL RISK
IDENTIFIED

POTENTIAL CONSEQUENCE

RISK MITIGATION

Chimney stack and base
construction differs from
the one assumed.

Potential voids in the base, depth
and full extent not fully known.
Construction and geometry of the
top section of chimney stack not
known.

Further site investigation to be
undertaken. Details are to be
confirmed.

Temporary works,
vibration & movement
monitoring: vibration and
movement trigger levels
are exceeded during early
stage of site works (e.g.
during piling works).

Should vibrations or movements
exceed trigger levels, all works are
to stop, and engineer consulted.
This could result in delays on site
(e.q. piling rig unable to operate
until chimney restraint supports are
in place).

Alternative temporary stability works
with full temporary support to chimney
to be developed to mitigate this risk.

Existing chimney stack
and/or base construction
are unable to be proved
by calculation to modern
codes of practice.

Any construction works to chimney
stack and/or its base may trigger a
structural collapse.

All investigation and construction
works to be vibration free, continuous
vibration and movement monitoring to
be provided. Detailed method
statement for all works to be agreed
prior works commencing.
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7. PHOTOGRAPHS AND IMAGES
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Image 2: Location of Existing Chimney Stac

Image 3: Topographical plan
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Image 4 - Chimney North-East Elevation (May 2021),
see survey report in Appendix B for defect description

Image 5 - Chimne North-a Ele tin (M y 202 }
see survey report in Appendix B for defect description
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Image 6 — Chimney South-East Elevation (May 2021)
see survey report in Appendix B for defect description

Image 7- Chimney South-East Ele ation (May 2021)
see survey report in Appendix B for defect description
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Image 8- Chimney South-West Ele Vatibn {II/Z':) y 2021)
see survey report in Appendix B for defect description

Image 9 - Chimney South-West Elevation (May 2021)
see survey report in Appendix B for defect description

Project No. 5015327
14



Image 10— Chimney North-West Elevation (May 2021)
see survey report in Appendix B for defect description

Imagé 1- Chimne y North-West Elevation (May 2021)
see survey report in Appendix B for defect description
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APPENDIX A - PROPOSED STRUCTURAL DRAWING
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APPENDIX B - CONDITION ASSESSMENT BY CRL SURVEYS (2018)
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CONTRACT DETAILS

clo

Manchester

M4 6JW

Contract No.: SUR183512
Site: The Former Police Station Chimney
Goulden Street
Manchester
M4 5EZ
Customer: Mulbury Homes (Goulden Street) Limited

Scott Hughes Design
The Flint Glass Works
64 Jersey Street
Greater Manchester

For the attention of: Mr Kris Clark

FOR CRL SURVEYS

Documentation Authored By:

Simon Bladon BSc., MSc.
CRL Surveys General Manager

Grzegorz Nowakowski

Appendix B (5 Pages)
Appendix C (9 Pages)

Report Prepared By: Area Manager Signed: X
. Nigel Pierce BEng(Hons) . .
Checked / Approved By: Assistant Survey Manager Signed:

REPORT DETAILS
Issue Record
This Report Comprises: 14 pages of text Date Revision
. 7" September 2018 Draft
Appendix A (5 Pages) | 5an geptember 2018 Final

the sole purpose for which they were prepared and provided by CRL Surveys.

statements of limitations and contextual information, which may be described elsewhere.
UKAS Accreditation Address:- CRL Surveys, No.2 The Stables, 46 Castle Hill, Kenilworth CV8 1NB

Opinions and interpretations expressed are outside the scope of UKAS accreditation.

©This report is copyright. The Customer has licence to use and rely upon the test results, interpretative comments, opinions and advice for

This report should not be reproduced, except in full, without the prior written approval of CRL Surveys. Reliance on the contents of reports
arising from work undertaken by CRL Surveys is conditional upon distribution and reproduction of whole reports. Reliance cannot be assumed
for extracts from or portions of reports, in isolation, without the various explanatory clauses, notes, precision and accuracy statements,

Only testing bearing the UKAS mark is included in the UKAS accreditation schedule for this organisation.
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2 INTRODUCTION

21 REFERENCES
CRL Surveys Proposals and Quotation Letter Ref: ESUR1630647/TB/tb dated 22 July 2018

CRL Surveys Revised Quotation Ref: ESUR1630647 Rev1 dated 16" May 2018
Email with Instructions from Mr Kris Clark (Scott Hughes Design) to Mr Simon Bladon (CRL
Surveys) on 4" July 2018

2.2 GENERAL BACKGROUND

CRL Surveys were asked by Mr Kris Clark of Scott Hughes Design acting at the direction of Mulbury Homes (Goulden
Street) Limited to carry out a condition survey of the former police station chimney at Goulden Street in Manchester.

We were particularly asked to carry out a full visual inspection of the structure, remove brick samples for compressive
strength and prepare mortar samples for ‘Mix Composition’. We were also asked to establish the structural form of
the chimney.

Our Technicians attended site on 22" August 2018 and their findings are detailed as follows.

Goulden Street Chimney Cont'd...
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3 ‘SITE’ DETAILS

The former Victorian fire and police station on Goulden Street in Manchester was constructed in 1872 and Grade |l
listed in 1992. The building suffered major fire damage in November 2002 when being used as a fireworks store,
during the national fire service strike. After demolition to make safe, the remaining structures consisted of the
perimeter walls / columns and the main brick chimney.

B
Plate T1: Aerial (A) and general (B) view of the chimney. Image (A) courtesy of Google.

Goulden Street Chimney Contd...
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4 PROCEDURES

41 TERMS OF REFERENCE

Dimensional measurement is undertaken as an inherent part of many of the following activities and although all
dimensions recorded should be taken as ‘approximate’, every effort has been made to ensure the precision and
accuracy of the approximations.

All dimensional measurements less than, ‘nominally’, 300mm, e.g. where checking reinforcement bar diameters,
measuring depths of drilling (dust samples), measuring depths of carbonation, or measuring small defects etc., were
measured using calibrated steel rules, manufactured to EU Class I. Where steel rules would not fit, e.g. within small
breakouts etc., engineers dividers were employed, with dimensions transferred from a calibrated steel rule
manufactured to EU Class |. Such measurements were generally rounded to the nearest whole mm.

All dimensional measurements greater than, ‘nominally’, 300mm, e.g. where measuring larger defect sizes or
structural dimensions, were undertaken using measuring tapes manufactured to EU Class I.' We again generally
rounded such measurements to the nearest whole mm.

NB: The condition of the steel rules, measuring tapes, and engineer’s dividers were checked prior to
every shift / measurement and only used if in good condition, i.e. the ends / edges / points were straight,
sharp and undamaged, with the gradations / values / markings clearly legible.

4.2 GENERAL DEFECTS AND DILAPIDATIONS

The structure was subjected to, as far as practicable, a full close-quarters visual inspection following the procedure
described within Concrete Repairs Limited (CRL Surveys), Documented In-house Procedure CRLS STPO1.

UKAS

TESTING

2728

This procedure is covered by Concrete Repairs Limited (CRL Surveys) UKAS Accreditation, UKAS
Ref:. 2728. For further details please visit www.ukas.org.

[RRRRI LR
Lol

4.3 MASONRY STRUCTURAL DETAILS

4.3.1 Unit Strengths
4.3.1.1 Sampling

A ‘Set’ of brick samples, each comprising specimens of similar ‘sound’ bricks from similar locations, were carefully
removed from the structure using small hand-held tools.

Each brick specimen was uniquely referenced and sealed into a plastic Sample bag, with its sampling location
recorded.

4.3.1.2 Testing

Each brick specimen was submitted to a UKAS Accredited Laboratory for compressive strength testing in general
accordance with BS39212,

BS3921 requires that each ‘test’ should be carried out using a ‘set’ of 10No. bricks.
4.3.2 Mortar Bedding

1 Proprietary steel ‘pocket’ tapes were not used due to potential inaccuracies with the loose fixing and / or deterioration
of the end ‘*hooks’.

2BS3921: 1985, “Specification for Clay Bricks”.

Goulden Street Chimney Cont'd...
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4.3.2.1 Sampling

Samples of mortar were prepared in accordance with BS 45513, in particular Sub-clause 5.3%.

Samples were sealed into individually, uniquely labelled, plastic Sample bags, with the sampling location recorded.

4.3.2.2 Analysis

The samples were then submitted to a UKAS Accredited Laboratory for preparation and chemical analysis, for the
calculation of mortar mix proportions, in general accordance with BS 4551.

44 STRUCTURAL FORM

The form of construction was investigated using non-destructive direct / indirect measurements aided by various
fibre-optical borescopes / endoscopes inserted through existing holes. Due to the chimney being Grade Il listed
intrusive techniques were not used.

3 BS 4551, “Mortar — Methods of test for mortar — Chemical analysis and physical testing”
4Clause 5, “Sampling”, Sub-Clause 5.3, “Hardened mortars”
Goulden Street Chimney Cont'd...
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5 INVESTIGATION RESULTS

GENERAL

Page 10 of 38
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The detailed results of our investigations have been prepared as various drawings which have been presented within
Appendix A and Appendix B, with a copy of the Laboratory Analysis Report included as Appendix C.

The investigation results are discussed, in summary, below.

5.2

NB: The provision of the following summary should not be considered to nullify the requirement for the
owners of, or those responsible for the ongoing design and repair or maintenance of this structure to
review and understand the detailed results. CRL Surveys accept no liability for misunderstandings, or
knock-on effects, including costs, arising from the sole reliance on the following summary. CRL Surveys
remain committed to this project and, as far as practicable, on hand to expand or clarify any points of
uncertainty.

GENERAL DEFECTS AND DILAPIDATIONS

Please Note: The following photographs were prepared to illustrate the typical types of defects
encountered, rather than to be a representation of the overall condition of the structures concerned, i.e.
in this context the ‘good’ were not photographed, and the impression given may therefore be unduly
pessimistic.

Plate T3: The steel frame supporting the slabs to the top of the chimney was extensively corroded.

Goulden Street Chimney

Cont'd...
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Plate T6: Displaced supporting corbels.

Goulden Street Chimney Contd...
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Plate T7: The mortar pointing and brickwork was found to be in a very poor condition throughout the structure.

Goulden Street Chimney Contd...
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5.3 MASONRY STRUCTURAL DETAILS
5.3.1 Unit Strengths

The brickwork units’ strength ranged between 9.5 N/mm? and 25 N/mm? with an average of 21.0 N/mm?2.
5.3.2 Mortar Bedding

The mortar sample S1 was found to comprise a Portland cement and sand mix and was found to be richer than any
Designation given in BS 4551:2005 + A2:2013. The sulphate content of the sample was found to be at a normal level.
The other three mortar samples were found to comprise semi-hydraulic lime and sand mixes. Mortar sample S4 was
also found to contain 9.8% by weight coal or ash in the aggregate.

5.4 STRUCTURAL FORM

The top part of the chimney (approximately 15m high) comprised of two brickwork flues with a number of voids
surrounding the flues. Limited information was established on the construction of the lower portion, approximately
8.6m high. We envisage that the voids did not extend to the lower part. The thickness of the external brickwork wall,
measured at the existing opening, was found to be approximately 950mm.

Goulden Street Chimney Cont'd...
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6 REMARKS

This report concludes the programme of investigation works requested to date.

Goulden Street Chimney Cont'd...
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APPENDIX A: DETAILED VISUAL INSPECTION
RESULTS

(5 PAGES)
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THE FORMER POLICE STATION CHIMNEY

ANALYSIS OF BRICKS AND MORTAR SAMPLES

Order Number 000473 SUR183512 dated 23 August 2018.

INTRODUCTION

Four mortar samples, taken by yourselves from the above project, were received in our
laboratories on 29 August 2018.

We were asked to carry out analysis to determine the mix composition and proportions of the
mortar samples.

Ten brick samples were received at the same time for compressive strength testing.

SAMPLE DETAILS

Details of the samples are given in the results tables.

ANALYSIS METHOD AND RESULTS

3.1

Determination of Mix Proportions

The mortar samples were prepared and analysed using documented in-house methods
based on BS 4551:2005 + A2:2013 “Methods of test for mortar”.

As examination of the analysis data indicated that the mix for sample C97119 (S1)
consisted of Portland cement and sand, the mix proportions were calculated on this
assumption, following the directions given in Table 3 of BS 4551.

As examination of the other three mortar samples indicated that the mixes comprised
semi-hydrauliclime and sand, the mix proportions were calculated on this assumption,
following documented in-house methods.

The cement content for sample C97119 (S1) was calculated from the acid soluble
calcium content making the assumptions shown in the analysis Table. Since the result
was outside the categories listed in Table 4 of BS 4551, the approximate volume
proportions were calculated assuming the average bulk densities of the constituents
which are given in BS 4551.
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3.2

61654/C/72

The lime contents were calculated from the acid soluble calcium contents making the
assumptions shown in the analysis Tables. The approximate volume proportions were
calculated using typical bulk densities for the constituents as indicated in the analysis

tables.

Details of the analysis are given in Table 1 of this report, including details of the
assumptions made in the calculations. The mix proportions are summarized below:

Sample Client Mix Type Mix Designation
Reference | Reference proportions from BS
by volume 4551 :
2005
C97119 S1 Portland cement : sand 1:21 -k
-* Richer than any Designation given in 4551:2005 + A2:2013.
Sample Client Mix Type Mix Mix
Reference | Reference proportions | proportions
by weight by volume
C97120 S2 Semi-hydraulic lime : sand 1:2.8 1:1.1
c97121 S3 Semi-hydraulic lime : sand 1:3.0 1:1.2
C97122 S4 Semi-hydraulic lime : sand 1:5.7 1:2.3

Compressive Strength of Brick Samples

The ten brick samples were capped with high alumina cement mortar and used to

determine compressive strength in accordance with BS EN 3921:1985.

The test results are given in Table 2.

Page 31 of 38
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4. REMARKS

The mortar sample C97119 (S1) was found to comprise a Portland cement and sand mix and
was found to be richer than any Designation given in BS 4551:2005 + A2:2013.

The sulphate content of the sample was found to be at a normal level.
The other three mortar samples were found to comprise semi-hydraulic lime and sand mixes.

Mortar sample C97122 (S4) was also found to contain 9.8% by weight coal or ash in the
aggregate.

Concrete Repairs Limited for Sandberg LLP
Portland House

Britannia Road C 3 ‘J\‘\‘\’&Q

Chesterfield

S402TZ
G S Mayers
Department Manager
For the attention of Mr Greg Nowakowski 19 September 2018

Materials, samples and test specimens are retained for a period of 2 months from the issue of the final report.

Tests reported on sheets not bearing the UKAS mark in this report/certificate are not included in the UKAS accreditation schedule for this
laboratory.

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
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Table/Sheet

11 of 2

Date of Test

14-17/09/18

cement

Sandberg Reference C97119
Client Reference S1
Details Mortar
CHEMICAL ANALYSIS % by mass
Insoluble Residue 58.72
Soluble Silica, SiO,* 6.42
Acid soluble Alumina, Al,O,* 1.68
Acid soluble Iron, Fe,O,* 0.84
Acid soluble Calcium, CaO 16.48
Acid soluble Magnesium, MgO 1.62
Acid soluble Sulphate, SO, 0.86
Loss on Ignition 13.01
Total 99.63
Calculated Mix Proportions

Composition to nearest 0.5% % by mass of dry mass
Portland cement : sand

Portland cement 29.5
Sand 70.5
Calculated volume 1:2.1
Mortar Designation -*
From Table 4, BS4551 : 2005

Sulphate % by mass of 4.0

-*Richer than any Designation given

in 4551:2005 + A2:2013.

Assumptions used in calculations SiO, % Ca0 % bulk density kg/m* material type
Sand 0.2 0.0 1675 Siliceous
Portland cement 20.5 64.5 1450 OoPC




SANDBERG

MORTAR - CHEMICAL ANALYSIS

DETERMINATION OF MIX PROPORTIONS

TESTING
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Documented In-house Methods 34.1(*) and BS 4551:2005+A2:2013
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61654/C/72

Table/Sheet

1/2 of 2

Date of Test

14-17/09/18

Sandberg Reference C97120 Co7121 C97122
Client Reference S2 S3 S4
Details mortar mortar mortar
CHEMICAL ANALYSIS % by mass
Insoluble Residue 65.31 67.35 79.46
Soluble Silica, SiO,* 1.04 1.03 1.54
Acid soluble Alumina, Al,O,* 0.36 0.40 0.61
Acid soluble Iron, Fe,0,* 0.26 0.28 0.89
Acid soluble Calcium, CaO 14.73 14.21 9.17
Acid soluble Magnesium, MgO 1.42 1.38 0.20
Acid soluble Sulphate, SO, 1.10 1.21 2.59
Loss on Ignition 15.31 13.89 5.42
Combustible material (9.83)
Total 99.53 99.75 99.88
Calculated Mix Proportions
Composition to nearest 0.5% % by mass of dry mass
Semi-hydraulic lime : sand
Lime 26.5 25.0 15.0
Sand 73.5 75.0 85.0
Calculated volume proportions 1:141 1:1.2 1:23
Remarks Feebly Feebly Feebly
hydraulic hydraulic hydraulic
Assumptions used in calculations SiO, % CaO % bulk density kg/m* material type
Sand 0.0 1400 siliceous
Semi-hydraulic lime 62.0 575 Semi- hydraulic
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61654/C/72

Table/Sheet

2/1 of 1

Date of Test

3/9/2018

Sandberg Sample Reference

C97109-18

Client Sample Reference

The Former Police Station Chimney

Type:

Used clay solid

Mean strength of mortar used
to fill frogs at test, days, NJmm?

Sandberg Client Specimen Surface Area Maximum Failing Compressive

Specimen Reference mm? Load kN Strength? N/mm?

Reference
7386 - 23100 470 20.3
7387 - 23400 594 254
7388 - 23296 425 18.2
7389 - 24168 249 10.3
7390 - 24640 742 30.1
7391 - 22800 768 33.7
7392 - 25850 246 9.5
7393 - 23088 446 19.3
7394 - 22680 432 19.0
7395 - 25080 610 243

Average 21.0

BS 3921:1985 has been withdrawn and replaced by parts of BS EN 771 and BS EN 772 series.
However for the purposes of testing reclaimed bricks we have continued to use BS 3921 methods.

To the nearest 0.1 N/mm?




This report is personal to the client, confidential, non-assignable and written with
no admission of liability to any third party.

This report shall not be reproduced, except in full, without the written approval of
Sandberg LLP.

Where our involvement consists exclusively of testing samples, the results and our
conclusions relate only to the samples tested.
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END OF REPORT

Goulden Street Chimney Cont'd...
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E3P
Taylor Road
Trafford Park
Urmston
Manchester
M41 7JQ

Manchester | London | Edinburgh

info@E3P.co.uk
www.E3P.co.uk

Ref: 12-728-L1
Date: 25" August 2021

Klara Ludinova

Ridge and Partners LLP
Belvedere House, 5th Floor
12 Booth Street
Manchester

M2 4AW

BY Email

Dear Klara,

GROUND INVESTIGATION (CHIMNEY BASE)
GOULDEN STREET, MANCHESTER

1. BACKGROUND AND OBJECTIVES

E3P has been commissioned by Ridge and Partners LLP to undertake a phase of supplementary site
works as part of the redevelopment of the site for residential end use.

The brief for the works was to undertake a Ground Investigation to confirm the depth and extent of the
chimney base at the site. The chimney is to be retained as part of the redevelopment scheme.

The Proposed Development Scheme is presented in Appendix I.

1.1. SITE HISTORY

The site has been occupied by amenity and industrial buildings throughout its mapped history, including
police station, ambulance station and garage.

Most of the former buildings have been demolished, however, a perimeter high wall remains and a
chimney structure in the southern sector.

Environmental Engineering Partnership Limited trading as E3P
Registered in England No: 08725262 Registered Office: Taylor Road, Trafford Park, Urmston, Manchester
M41 7JQ



Goulden Street, Manchester
Ridge and Partners LLP
August 2021

2. GROUND CONDITIONS

E3P attended site on the 19" July 2021 to complete the intrusive works and the ground conditions
identified are summarised herein.

The Exploratory Hole Location Plan is presented in Appendix | and the Exploratory Logs presented in
Appendix II.

2.1. MADE GROUND

Made Ground was encountered in all exploratory locations to a proven depth of between 2.60-3.50m bgl.
The Made Ground deposits typically comprised a gravelly clay, with granular constituents of brick,
concrete, timber, plastic and mixed lithology.

E3P identified the presence of brick foundations beneath the chimney [Plate 1 and 2] in TT203 and
TT204, however, these foundations were not noted to extend further than 1.00m beyond the footprint of
the chimney. The full depth of the brick footing could not be proven due to sidewall collapse in the trial
pits.

Anedotal information from the current site owners suggested that all basement structures were removed

up to the base of the chimney and backfilled will loose end tipped material, as encountered within the
exploratory locations.

2.2. DRIFT DEPOSITS

The drift deposits were encountered to a proven depth of 10.00 m bgl and deposits comprised a firm to
stiff very stiff gravelly CLAY.

2.3. SOLID GEOLOGY

No solid geology was encountered during the site investigation works.

3. CONCLUSION

In conclusion, based on a series of rotary borehole and trial trenches, a brick footing foundation was
noted beneath the chimney structure, however, no chimney base was identified which extends more than
1.00m laterally beyond the footprint of the structure.

| trust this information is satisfactory to your requirements, and should | be able to be of any further
assistance, please do not hesitate to contact me.

Yours sincerely,

For and on behalf of E3P Ltd
ﬂ/' ){i o

Alex Smith
Associate Director

Page 2
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Ge3p

Enclosed
Appendix | Drawings

12-728-001 — Site Location Plan
12-728-005 — Exploratory Hole Plan

Appendix Il Exploratory Hole Logs

Page 3
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Knott Mill
Manchester
M15 4JQ

Tel: +44 (0)161 870 1152
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Copyright © 2015 Tim Groom Architects
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drawings or designs may be reproduced, in
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TrialPit No

Trial Pit Log TT201
Sheet 1 of 1
Project Project No. Co-ords: 384720.00 - 398893.00 Date
" Goulden Street
Name: 12728 Level:
. Dimensions Scale
Location: Manchester
(m): 1:30
. . Depth Logged
Client:  Mulbury Cit
vy 3.50 N.Gregory
5 Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results (m) (m)
MADE GROUND: Firm brown gravelly clay. Gravel is B
fine to coarse, angular to sub-angular of brick, n
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1
2
260 [— — | Firm to stiff brown mottled grey slightly gravelly CLAY. .
- Gravel is fine subrounded of sandstone. ]
— 3 -
350 End of Pit at 3.50m E
4 1

Remarks:

Stability: Unstable.

o




TrialPit No
Trial Pit Log TT202
Sheet 1 of 1
Project Project No. Co-ords: 384706.00 - 398900.00 Date
" Goulden Street
Name: 12728 Level:
. Dimensions Scale
Location: Manchester
(m): 1:30
. . Depth Logged
Client:  Mulbury Cit
vy 3.15 N.Gregory
5 Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results (m) (m)
0.05 MADE GROUND: Firm brown to black silty clay with B
rootlets and brick debris. ]
MADE GROUND: Firm brown gravelly clay. Gravel is n
fine to coarse, angular to sub-angular of brick, ]
concrete, sandstone, timber, plastics and mixed -
lithology. ]
1
2
3.00 P . . . 3
i Firm to stiff brown mottled grey slightly gravelly CLAY. B
3.15 — Gravel is fine subrounded of sandstone. ]
End of Pit at 3.15m ]
4 ;

Remarks:

Stability: Unstable.

o




TrialPit No
Sheet 1 of 1
Project Project No. Co-ords: 384706.00 - 398894.00 Date
N "~ Goulden Street
ame: 12728 Level:
. Dimensions Scale
Location: Manchester
(m): 1:30
; : Depth Logged
Client:  Mulbury Cit
vy 3.50 N.Gregory
5 Samples & In Situ Testing
% f:f Depth Level Legend Stratum Description
=0 Depth Type Results (m) (m)
MADE GROUND: Red Coarse subrounded to angular B
Gravel with frequent bricks,pipes, timber,plastic and i
other lithologies. n
1.20 MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, n
concrete, sandstone, timber, plastics and mixed 7
lithology. —
320 = — — Firm to stiff brown mottled grey slightly gravelly CLAY. m
i Gravel is fine subrounded of sandstone. ]
350 End of Pit at 3.50m E

Remarks: Visual inspection of the chimney identified brick foundation and presence of historic basement walls to the

northwest of TT203.

Stability: Unstable.

O




TrialPit No

Trial Pit Log TT204
Sheet 1 of 1
Project Project No. Co-ords: 384712.00 - 398892.00 Date
" Goulden Street
Name: 12728 Level:
. Dimensions Scale
Location: Manchester
(m): 1:30
. . Depth Logged
Client:  Mulbury Cit
vy 3.80 N.Gregory
5 Samples & In Situ Testing
% f‘; Depth Level Legend Stratum Description
=0 Depth Type Results (m) (m)
MADE GROUND: Firm brown gravelly clay. Gravel is B
fine to coarse, angular to sub-angular of brick, n
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1
2
3]
330 I — — Firm to stiff brown mottled grey slightly gravelly CLAY. m
| — — 1 Gravel is fine subrounded of sandstone. n
3.80 - End of Pit at 3.80m ]
4 1

Remarks: Visual inspection of the chimney identified brick foundation and presence of historic basement walls to the

southeast of TT204.

Stability: Unstable.

O




Borehole No.
Borehole Log BH101
Sheet 1 of 1
. Project No. Hole Type
P t N : Goulden Street Co-ords: 384710E - 398885N
roject Name oulden Stree 12728 o-ords BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3
3.50 | — — | Firm to stiff brown mottled grey slightly gravelly CLAY. a
] Gravel is fine subrounded of sandstone. ]
4
5.00 End of Borehole at 5.00m 5
6
7]
8
o
10
Remarks




Borehole No.
Borehole Log BH102
Sheet 1 of 1
. Project No. Hole Type
Project Name: Goulden Street Co-ords: 384707E - 398887N
) ! 12728 BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3]
3.30 [ — — | Firm to stiff brown mottled grey slightly gravelly CLAY. ]
— Gravel is fine subrounded of sandstone. N
4
] 5
6
7.00 777 End of Borehole at 7.00m 7]
8
o
10
Remarks




Borehole No.

Borehole Log BH103
Sheet 1 of 1
. Project No. Hole Type
Project Name: Goulden Street Co-ords: 384706E - 398888N
) ! 12728 BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3
3.40 ettty . . §
L Firm to stiff brown mottled grey slightly gravelly CLAY. ]
I — —| Gravelis fine subrounded of sandstone. ]
4
— 5
6
7.00 777 End of Borehole at 7.00m 7]
8
o
10
Remarks




Borehole No.
Borehole Log BH104
Sheet 1 of 1
. Project No. Hole Type
Project Name: Goulden Street Co-ords: 384711E - 398893N
) ! 12728 BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3]
3.20 [ — — | Firm to stiff brown mottled grey slightly gravelly CLAY. ]
— Gravel is fine subrounded of sandstone. N
4
] 5
6
— 7
8
—— o
10.00 End of Borehole at 10.00m 10
Remarks

2




Borehole No.
Borehole Log BH105
Sheet 1 of 1
. Project No. Hole Type
Project Name: Goulden Street Co-ords: 384708E - 398895N
) ! 12728 BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3
3.40 ettty . . §
L Firm to stiff brown mottled grey slightly gravelly CLAY. ]
I — —| Gravelis fine subrounded of sandstone. ]
4
— 5
6
7.00 777 End of Borehole at 7.00m 7]
8
o
10
Remarks




Borehole No.
Borehole Log BH106
Sheet 1 of 1
. Project No. Hole Type
P t N : Goulden Street Co-ords: 384703E - 398890N
roject Name oulden Stree 12728 o-ords BH
. Scale
Location: Manchester Level:
1:50
Logged B
Client: Mulbury City Dates: 9gec By
N.Gregory
Sample and In Situ Testin
Well éNtr ?I:rs P 9 D(erg;(h L(er;/t)el Legend Stratum Description
Depth (m) | Type Results
MADE GROUND: Firm brown gravelly clay. Gravel is ]
fine to coarse, angular to sub-angular of brick, 1
concrete, sandstone, timber, plastics and mixed ]
lithology. ]
1 ;
2
3
3.20 [ — — | Firm to stiff brown mottled grey slightly gravelly CLAY. ]
— Gravel is fine subrounded of sandstone. N
4
— 5
6
7.00 777 End of Borehole at 7.00m 7]
8
o
10
Remarks
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Goulden Street, Manchester
Ridge and Partners LLP

August 2021
PLATE 1 CORNER OF CHIMNEY WITH BRICK FOOTING / BASEMENT WALL EVIDENT (TT203)
PLATE 2 BRICK FOUNDATION PRESENT BENEATH CHIMNEY (TT204)

Page 8
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