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1 INTRODUCTION

1.1 BACKGROUND

HBPW have been commissioned by Nationwide Engineering Ltd (the client) to provide
engineering advice in relation to the proposed development at a site at Locomotion New Hall,
Shildon. The site is located off Dale Road,  Shildon, County Durham and is centred on
approximate National Grid Reference 423761, 525540.

Two ground investigations have been undertaken on the site, the first by Sirius in 2009 – 2010
and the second by Geotechnical & Environmental in 2021. A ground investigation report was
prepared by Dunelm Geotechnical & Environmental. Following the ground investigations, a
Coal Mining Risk Assessment was completed by Buro Happold.

The data collected from the ground investigation indicated that abandoned shallow mine
workings are present beneath the site and wider area. As a result, consolidation of shallow
mine workings was deemed necessary within the zone of influence of the proposed site.

HBPW designed the consolidation works and completes a drilling and grouting specification
to treat the shallow mine workings at the location of the proposed development.

Groundshire Limited was appointed by Nationwide Engineering to undertake the consolidation
works in accordance with the specification provided by HBPW.

1.2  PROPOSED DEVELOPMENT

The development comprises the construction of a new archive and rail vehicle display building.
The new building will provide a footprint of 2000m2 to accommodate up to 45 vehicles from
the National Collection. The new building is set within a brownfield site covering some 2.6ha
situated to the north west of the existing Railway Museum.

The development also comprises the construction of external surfacing, drainage and
landscaping works.

1.3  SCOPE OF THE REPORT

The scope of this report is to provide a summary of the geological features at the site as
previously reported and to detail the design and treatment of the shallow mine workings
located within the zone of influence of the proposed development.

In addition, the report has been produced to confirm the treatment of the shallow mine
workings within the zone of influence of the proposed development in accordance with
specification for grouting works.

1.4  FACTUAL INFORMATION

This report has been produced on behalf of the Client, Nationwide Engineering Ltd and no
responsibility is accepted to any Third Party for all or any part. This report should not be relied
upon or transferred to any other parties without the express written authorisation of HBPW. If
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any unauthorised Third Party comes into possession of this specification, they rely on it at their
own risk and the authors owe them no duty of care or skill.

Findings and opinions conveyed within this specification are based on information obtained
from a variety of sources as detailed within, which HBPW believes are reliable. Nevertheless,
HBPW cannot and does not guarantee the authenticity or reliability of the information it has
relied upon.

The site plans enclosed should not be used for scaling purposes.

1.5 SOURCSE OF INFORMATION

The following sources of information have been consulted as part of this report for the site:

- Groundshire Limited Factual Report, Mineworking Remediation (Reference 13485,
dated 3rd May 2023)

- HBPW Drilling & Grouting Method Specification (Reference SL7622-HBPW-DOC-C-
GE-DGS, dated September 2022)

- Buro Happold Coal Mining Risk Assessment (Reference RWM-BHE-XX-XX-RP-CG-
0002 P01, dated June 2021);

- Dunelm Geotechnical & Environmental Factual Report (Reference D10357/00, dated
17th June 2021);

- BGS online Open Viewers, and

- Coal Authority Online Interactive Map.
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2 GEOLOGY

2.1 GEOLOGICAL CONDITIONS

According to the inspected published geological information, the underlying superficial
deposits shown on site are Glacial Till.

The underlying bedrock strata is shown to be the Pennine Lower Coal Measures Formation
(PLCM) described as mudstone, siltstone, sandstone and coal.

There are no dip arrows recorded on the geological maps in close proximity to the site. The
maps indicate that there is an anticline present onsite.

There are no recorded geological faults shown on site, an unnamed fault is shown to be
located at approximately 1000m north east of the site, trending in a general north west to south
east direction, downthrown to the north east by an unknown magnitude.

A number of coal seams are expected to be present within the PLCM as shown on the
generalised vertical section on the geological maps. The Busty (split into Top and Bottom) and
Brockwell coal seams are shown to be underlying the site.

2.2 MINING

There is no evidence to suggest that the site and/or the surrounding area has been subject to
mining activity over the mapped dates on the historical maps. However, shallow coal seams
of the PLCM are expected at the site and the Buro Happold mining risk assessment which
includes liaison with the Coal Authority suggests that coal mining has taken place at the site
and within the local area in the past.

Broken ground was encountered during the ground investigations undertaken at the site. This
was identified at the estimated depth of named coal seams, the Busty (Top and Bottom) Coal.
Therefore, this was considered to be evidence of mine workings in those seams and drilling
and grouting works were required.
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3 CONSOLIDATION WORKS

3.1 DESIGN METHODOLODY

Based on the various sources of information made available to HBPW, it was considered likely
that the site of the proposed development would be underlain by abandoned shallow mine
workings and that these would require treatment prior to any construction works taking place.

The abandoned shallow mine workings present beneath the site represented a significant
potential risk to the safety of any development and its users. As a result, the following design
methodology was developed in accordance with Ciria Guidance C758 ‘Abandoned mine
workings’ and Ciria Special Publication 32 ‘Construction over abandoned mine workings’ to
mitigate this risk.

From the assessment of historical mining activity as described in Section 2, it was considered
that the likely presence of workings within the Busty (Top and Bottom) Coal seams at depths
of between 16.60m and 30.25m below the site would pose the greatest risk to the proposed
development and, as such, would form the focus of the treatment works.

Assuming successful treatment of the Busty (Top and Bottom) Coal seams. The underlying
Brockwell Coal, anticipated to be approximately 50m below the Busty (Top and Bottom) Coal
seams, would be at sufficient depth not to pose a risk to the proposed development.

The extent of the grouting works is shown on Drawing SL07622-HBPW-00-ZZ-DR-C-900_C04
provided in Appendix A.

3.1.1 Perimeter Grouting

The perimeter grout curtain was offset from the footprint of the proposed structure by 6m in all
directions with the exception of the north western corner as there is insufficient distance
between the building and site boundary. The offset was reduced to the sites boundary in theis
areas. However, assuming a grout spread of 1.5 to 3.0m from the perimeter holes it was
considered that sufficient area of treatment would be undertaken in these areas.

The design of the perimeter grout holes specified that the boreholes were bored at 1.5m to
3.0m centres and grouted using a grout mix of 1:6:1 Ordinary Portland Cement (OPC) to
Pulverised Fuel Ash (PFA) to Sand with a flowability readings of 300 to 600mm.

The boreholes were specified to be drilled to 1.5m beneath the base of the coal seam and/or
workings. The base of the workings is anticipated to be at approximately 18.20 to 33.00m
below ground level across the site. The minimum diameter of holes for the perimeter curtain
wall was specified to be 100mm.

3.1.2 Infill Grouting

The infill grouting was initially specified to be competed in a grid pattern at 6m centres. The
boreholes were specified to be drilled to 1.5m beneath the base of the coal seam and/or
workings. The base of the workings is anticipated to be at approximately 18.20 to 33.00m
below ground level across the site. The minimum diameter of holes for the infill treatment holes
was to be 75mm.
During the infill drilling and grouting the grid spacing was reduced down to 3m x 3m as a result
of high grout takes and test hole S11 suggesting that the grout was not infilling the 6m grid.
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It is not unusual for consolidation works to evolve as the works are undertaken as it is difficult
to know for sure what the ground conditions are until drilling has taken place and grout takes
have been confirmed.

3.1.3 Testing

Six 100mm3 grout cubes were specified to be cast each week or when directed and crushed
at 7, 14 and 28 days in accordance with BS1881. The minimum 28 day crushing strength to
be achieved was 1.0MN/m2.

Test holes were to be specified by the Engineer once grouting at the initial holes has been
completed. The test holes were to be located as specified by the Engineer and were deemed
successful if the quantity of grout accepted was less than 0.5 tonnes. As discussed above, the
initial test holes were inconclusive and therefore the grid spacing was reduced.

Following the reduction in grid spacing the further test holes (Be27, Am25, Ao19, Q11, E3 and
Y3) confirmed that the drilling and grouting works had been successful.

3.2 ENCOUNTERED SITE CONDITIONS

Full records of Groundshire drilling and grouting operations are provided in Appendix B.

Overburden was recorded within all boreholes underlain by PLCM.

Evidence of abandoned mine workings was encountered in one seam believed to have been
the Busty (Top and Bottom) Coal seams at the anticipated depths, this was generally
encountered as broken ground. Voids were only encountered within two boreholes.

No unrecorded mine entries were encountered during the drilling works.

3.3 DRILLING WORKS

Site works were carried out between 22nd February and 30th March 2023. The drilling records
are provided within Appendix B.

The works comprised 97No. perimeter boreholes and 175No. infill boreholes combined
totalling 8963m of drilling. Details of the number of holes bored and the length of drilling for
the perimeter, infill, and test holes are summarised in Table 3.3.

The locations of the grout holes are identified on the borehole location plan in Appendix A.

3.4 GROUTING WORKS

Site works were carried out between 22nd February and 30th March 2023.  A record of the
grouting progress is provided in within Appendix B.

Approximately 445 tonnes of grout were injected into the perimeter and infill boreholes. A
summary of the grout takes for the perimeter, infill and test holes is displayed in Table 3.3.

The grout mixes utilised were a PFA to OPC ratio of 10:1 and 12:1 for the permitter wall and
infill grouting respectively flow rate of 460-480mm for the perimeter and infill grouting. The flow
rate results are displayed in Table 3.1.
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Table 3.1 Flow Test Results
Date Grout Mix (PFA:OPC) Flow Rate (mm)
09/03/2023 12:1 480
10/03/2023 12:1 480

12:1 460
14/03/2023 12:1 470

12:1 470
16/03/2023 10:1 480

12:1 470
17/03/2023 10:1 480

12:1 470
20/03/2023 10:1 460

10:1 460
12:1 480

21/03/2023 10:1 470
12:1 480

22/03/2023 10:1 460
12:1 480

23/03/2023 10:1 470
12:1 480

27/03/2023 12:1 480
12:1 470
12:1 480

28/03/2023 12:1 470
29/03/2023 12:1 470

12:1 480
30/03/2023 12:1 480

As specified in the contract specification, 6 No. sets of 100mm3 grout cubes were cast weekly
to provide samples for crushing at 7, 14 and 28 days in order to obtain the compressive
strength of the grout. A selection of the results from the cube tests are shown in table 3.2.

The cube test results are provided within Appendix B. Table 3.2 documents some of the results
from the cube tests. The target compressive strength at 28 days was 1MPa and, as the results
demonstrate, this was achieved.

Table 3.2 Grout Cube Test Results
Date Cubes Cast Age at Testing (days) Compressive Strength (MPa)
10/03/2023 28 2.4
10/03/2023 28 1.7
14/03/2023 28 5.9
14/03/2023 28 5.5
22/03/2023 28 5.7
22/03/2023 28 5.5
22/03/2023 28 4.4
22/03/2023 28 4.5
29/03/2023 28 4.1
29/03/2023 28 4.0

3.5 SUMMARY OF COMPLETED WORKS

Table 3.3 below summarises the total drilling and grouting works carried out across the site
for the purposes of consolidating the historical mine workings.
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Table 3.3 Consolidation Works Summary
Number of Boreholes Meters Bored (m) Grout Injected

(tonnes)
Perimeter 97

8963 445Infill 169
Test 6
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4 COMPLETION STATEMENT

The Grouting Completion Report has been produced to provide a record of the treatment
works carried out at the site, in order to mitigate the risk posed to the future development of
the site by abandoned shallow mine workings.

The consolidation works were carried out by Groundshire and were completed in accordance
with the Specification for Grouting produced by HBPW.

HBPW can confirm that Groundshire carried out the grouting works in accordance with the
grouting specification which was prepared using guidance as set out in the Ciria Special
Publication 32 ‘Construction over abandoned mine workings’ and Ciria C758D ‘Abandoned
mine workings’.

HBPW provided office support for the duration of the works to ensure that the works were
completed in accordance with the specification. It can be confirmed that all drilling and grouting
works associated with the specified treatment of abandoned shallow mine workings across
the site have been undertaken and are now complete.

A total of 272No. boreholes were drilled as part of the contract, giving a total drilled length of
8963m. A total of 445No. tonnes of grout were mixed and injected into the encountered mine
workings.
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NOTES

1. DO NOT SCALE OFF THIS DRAWING.

2. SHOULD THERE BE ANY CONFLICT BETWEEN THE DETAILS INDICATED ON THIS DRAWING AND THOSE INDICATED ON
OTHER DRAWINGS THE ENGINEER SHOULD BE INFORMED PRIOR TO CONSTRUCTION ON SITE.

3. ALL DRAWINGS ARE IN MILLIMETERS UNLESS OTHERWISE STATED.

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO EXECUTE THE WORKS AT ALL TIMES IN STRICT ACCORDANCE WITH
THE REQUIREMENTS OF THE HEALTH AND SAFETY AT WORK ACT 1974 AND CDM REGULATIONS 2015.

5. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE DRILLING & GROUTING METHOD SPECIFICATION AND ALL
OTHER RELEVANT DRAWINGS. THE FOLLOWING DRAWING NOTES IDENTIFY KEY ELEMENTS OF THE SPECIFICATION WHICH
THE SPECIALIST CONTRACTOR SHALL MAKE SPECIFIC REFERENCE TO THE SPECIFICATION FOR. WHERE CONFLICT
ARISES BETWEEN THE DRAWING NOTES AND SPECIFICATION, THE SPECIFICATION SHALL TAKE PRECEDENCE.

6. THE CONTRACTOR SHALL SUBMIT SUITABLE METHOD STATEMENTS FOR ALL ASPECTS OF THE WORKS INCLUDING TRIAL
TESTING, DRILLING, GROUTING AND VERIFICATION OF THE WORKS FOR APPROVAL BY THE ENGINEER.

7. THE CONTRACTOR SHALL SUBMIT A CEMENT/PFA DESIGN MIX THAT COMPLIES WITH THE SPECIFICATION AND MEETS THE
OBJECTIVE OF TREATMENT WORKS FOR AGREEMENT BY THE ENGINEER BEFORE THE GROUTING WORKS COMMENCE.

8. PRIOR TO COMMENCEMENT OF THE GROUTING WORKS THE CONTRACTOR SHALL UNDERTAKE A TRIAL DRILLING AND
GROUTING OPERATION IN AN AREA TO BE AGREED WITH THE ENGINEER TO DETERMINE SUITABILITY OF PROPOSED
METHODOLOGIES, GROUT MIXES AND TO OPTIMISE THE SPACING FOR THE PERIMETER AND INFILL BOREHOLES.

9. ALL BOREHOLES FOR GROUTING PURPOSES SHALL EXTEND TO AT LEAST 1.5m BELOW SEAM PAVEMENT LEVEL.

10. DRILLING AND GROUTING SHALL PROCEED FROM THE DEEPEST POINT OF THE SEAM AND PROGRESS TOWARDS THE
SHALLOWEST POINT OF THE SEAM.

11. A GROUT CURTAIN SHALL INITIALLY BE FORMED AROUND THE AREA TO BE GROUTED FROM GROUT HOLES INITIALLY
SPACED AT 1.5m CENTRES TO BE CONFIRMED/OPTIMISED BE THE TRIAL DRILLING AND GROUTING OPERATION AND
AGREED WITH THE ENGINEER. WHERE NECESSARY TO SUCCESSFULLY FORM THE PERIMETER CURTAIN, PEA GRAVEL
AND /OR BENTONITE SHALL BE PLACED WITH THE GROUT AT A RATIO OF 1:1 BY WEIGHT.

12. INFILL GROUTING SHALL THEN BE UNDERTAKEN FROM GROUT HOLES SET OUT IN A DIAMOND PATTERN AT INITIALLY 6m
CENTRES (TO BE CONFIRMED/OPTIMISED BY THE TRIAL DRILLING AND GROUTING OPERATION AND AGREED WITH
ENGINEER).

13. DRILLING RECORDS DETAILING GROUND CONDITIONS ENCOUNTERED WITHIN EACH GROUTING BOREHOLE SHALL BE
IMMEDIATELY AVAILABLE ON COMPLETION OF THE BOREHOLE FOR ASSESSMENT BY THE CONTRACTOR AND THE
ENGINEER.

14. VERIFICATION TESTING BY PRESSURE INJECTION OF GROUT WITHIN FRESH BOREHOLES DRILLED THROUGH THE INFILLED
MASS SHALL BE CARRIED OUT THROUGHOUT THE WORKS. LOCATION OF VERIFICATION BOREHOLES SHALL BE AGREED
WITH THE ENGINEER.

15. GROUT INJECTION SHALL BE CARRIED OUT AT THE APPROVED RATES UNTIL EITHER A LIMITING PRESSURE OF 10KPA PER
METRE OF OVERBURDEN OR A MAXIMUM OF 200KPA IS REACHED.

16. GROUT MIXES SHALL HAVE A MINIMUM CUBE CRUSHING STRENGTH OF 1.0N/m2 AT 28 DAYS.

17. THE CONTRACTOR SHALL ALLOW FOR TAKING ALL NECESSARY HEALTH AND SAFETY PRECAUTIONS AND CONSIDER THE
POTENTIAL FOR MIGRATION OF MINE GAS TO ADJACENT PROPERTIES.

18. THE CONTRACTOR SHALL TAKE ALL APPROPRIATE MEASURES TO ENSURE ADEQUATE POLLUTION CONTROL INCLUDING
PREVENTING FLUSH GROUT OR ANY OTHER ARISING EMANATING FROM INJECTION HOLES OR ANY OTHER AREAS OF
WORKS FROM ENTERING WATER COURSES.

19. THE CONTRACTOR SHALL TAKE ALL APPROPRIATE MEASURES TO ENSURE THAT NUISANCE FROM NOISE, DUST AND
VIBRATIONS ARE KEPT TO A MINIMUM.

20. THE CONTRACTORS ATTENTION IS DRAWN TO  EXISTING UNDERGROUND DRAINAGE. THE PATTERN OF DRILLING AND
GROUTING IS TO BE ADJUSTED LOCALLY.

21. THE CONTRACTORS ATTENTION IS DRAWN TO THE POSSIBLE PRESENCE OF UNIDENTIFIED UNRECORDED MINE SHAFTS
AT THE SITE. THE CONTRACTOR SHALL TAKE ALL NECESSARY HEALTH AND SAFETY PRECAUTIONS ASSOCIATED WITH THE
POSSIBLE PRESENCE OF UNRECORDED ABANDONED MINE SHAFTS.

22. THE DRILLING & GROUTING LAYOUT DOES NOT TAKE INTO ACCOUNT ANY FUTURE EXTENSIONS TO THE BUILDING LAYOUT.
IF THE CONFIGURATION/LOCATION OF THE BUILDINGS CHANGES THE RISK ASSOCIATED WITH SHALLOW MINE WORKINGS
WILL NEED TO BE RE-ASSESSED.

23. THE DRAWING SHOWS AN ARRANGEMENT OF INFILL BOREHOLES AT 6m c/c, IN THE EVENT THAT EXTENSIVE WORKINGS BE
ENCOUNTERED THE SPACING OF IFNILL BOREHOLES SHALL BE REDUCED TO BEING 3m c/c.
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Infill Boreholes at 6.0m c/c
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I/30 423748.626 525600.789
A/30 423739.580 525608.006
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Groundshire Limited Factual Report, Mineworking Remediation










































































































































































































































































