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1 Introduction 

Rodgers Leask Ltd (RLL) has been commissioned by Indurent Management Ltd to prepare a 

piling risk assessment pursuant to the discharge of Planning Condition 32 for the proposed Units 

15 - 18 within Phase 6a, 6b & 7 of Indurent Park Newport (shown on Roberts Limbrick Drawing 

10317-011-RLA-25-XX-PL-A-0001 REV J, attached). This Technical Note has been prepared 

to support the application to discharge the planning condition relating to the risks posed to 

groundwater underlying the Site from piling operations. 

Units 15 - 18 (the ‘Site’) are situated on the western and central areas of Indurent Park, Newport, 

which comprises part of the former Llanwern Steelworks. The proposed commercial units, due 

to the nature of the underlying geology, require columns or driven piles to be installed through 

the Tidal Flat Deposits and into the underlying Mercia Mudstone Group. 

This Technical Note provides a summary of the Site setting and background in order to assess 

the risks of installing displacement columns to the groundwater receptors beneath the Site. The 

Site has previously been assessed in accordance with the procedures identified in the 

Environment Agency’s Land Contamination Risk Management (LCRM, updated from CLR11 

‘Model Procedures for the Management of Land Contamination’) guidance; this document builds 

on the findings of those previous reports. This assessment has considered the Natural 

Resources Wales (NRW) and Welsh Local Government Association’s document ‘Development 

of Land Affected by Contamination: A Guide for Developers’, the Environment Agency’s 

guidance ‘Piling into Contaminated Sites’ (in the absence of specific NRW guidance) as well as 

the 2025 CL:AIRE guidance on Piling and Penetrative Ground Improvement Methods on land 

Affected by Contamination: Guidance on Pollution Prevention. 

2 Sources of Information 

The following reports (in chronological order) have been read in preparation of this risk 

assessment. 

▪ Llanwern, Site Wide Controlled Waters Detailed Quantitate Risk Assessment, ref. 5111373-

LLA-OUT-0257 rev 3.0, Atkins, dated 2017 (first issue date June 2016).  
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▪ Glan Llyn CWDQRA Update, RLL ref. 18669-RLL-19-XX-RP-O-0006_Rev A, dated August 
2019. 

▪ Phase 6a, 6b & 7 Desk Study & Phase 2 Geo-Environmental Assessment Report, ref 

17480-RLL-23-XX-RP-O-1224-P03, dated October 2023. 

▪ Glan Llyn, Phase 6a, 6b & 7 Remediation Strategy, ref 17480-RLL-24-XX-RP-O-1256-P02 

dated July 2024. 

▪ Phase 6a, 6b & 7 Geotechnical Validation Report, RLL, ref. 17480-RLL-23-XX-RP-O-1226-

P01, dated October 2023.  

▪ Indurent Park, Newport, Phase 6a, 6b – Earthworks Validation Update, RLL, ref. 17480-

RLL-25-XX-RP-O-1303-P01 (Ref. 7) 

▪ Glan Llyn: Soils Validation Strategy for Protection of Controlled Waters Hannah Fraser 
Consulting Ref. 30937 R2, dated December 2024 

▪ Glan Llyn Phase 6a 6b & 7 Chemical Validation Report, RLL, ref. 17480-RLL-25-XX-RP-O-
1317, dated July 2025 

▪ Glan Llyn, Llanwern: Soil Quality Validation Report U11 – 16, H Fraser Consulting, ref: 
30984, dated July 2025 

 

3 Site Description and History 

The Site is located within Indurent Park Newport, at the former Llanwern Steelworks, Newport, 

Wales. The Site is approximately 6km to the east of Newport city centre at approximate National 

Grid Reference 337034E, 486839N. The Site is irregular in shape, covers an area of 

approximately 6.50ha, and is located in the approximate western central part of the wider 

Indurent Park, Newport development. The Site historically housed railway sidings, slag pits, a 

cast house, a boiler plant, a S30 turbo blower plant, tanks, conveyors, hoppers, pipelines and 

electro station precipitators.  

Historically, the Site comprised agricultural land segregated into part seven fields by hedgerows 

and drains, until 1967 when the Site formed part of Llanwern Steelworks, and housed railway 

sidings to the east, slag pits, a cast house, electro station precipitators across the north to central 

sections of the Site; conveyors, a boiler plant and S30 turbo blower plant to the south and 

pipelines, tracks and tanks on the western side. The Site was partially demolished by 2004 and 

fully demolished by 2021. 

Remediation comprising removal of unsuitable material identified as part of the ground 

investigation has been undertaken and this was followed by a turnover of all Made Ground to 

circa 5.30mAOD to prepare a reengineered plot  suitable for onward commercial development. 
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4 Ground Conditions 

4.1 Published Information 

Information pertaining to underlying ground conditions has been obtained via the British 

Geological Survey’s (BGS) Onshore Geoindex1. 

The published geological information shows the Site to be void of Made Ground. However, due 

to the Site’s history, Made Ground is likely to be present associated with the previous 

development and subsequent demolition. 

Superficial deposits are shown to comprise Tidal Flat Deposits. 

Tidal Flat Deposits are described by the BGS as ‘unconsolidated sediment, mainly mud and/ or 

sand. They may form the top surface of a deltaic deposit. Normally a consolidated soft silty clay, 

with layers of sand, gravel and peat.’ 

The underlying bedrock is shown to be the Mercia Mudstone Group. 

The Mercia Mudstone Group is described by the BGS as comprising ‘predominantly red, less 

commonly green-grey, mudstones and subordinate siltstones with thick halite bearing units in 

some basal areas. Thin beds of gypsum/anhydrite are widespread; sandstones are also 

present’.  

There is a fault approximately 480m northwest of the Site which trends roughly north to south 

and extends northwards away from Site. 

4.2 Proven Ground Condition Summary 

The ground conditions encountered prior to remedial earthworks comprised Made Ground 

overlying Tidal Flat Deposits, overlying the Mercia Mudstone Group. Concrete structures, piles 

and areas of fused slag were encountered during the investigations across the phase.  

Ground investigations works were undertaken by Atkins in 2016 and 2018, and RLL in May to 

July 2018 and are summarised in the RLL Geotechnical Assessment Report, October 2023 

(Ref. 17480-RLL-23-XX-RP-O-1226-P01). The ground investigation works generally identified 

the following conditions across the Site (wider site Phase 6a, 6b & 7):   

▪ Surfacing of asphalt or concrete at thicknesses of 0.00m to 0.60m, encountered locally.  

▪ Made Ground to thicknesses of between 0.10m to 5.30m, comprising red-brown-grey, 

gravelly-silty clay to gravelly sand with occasional cobbles of concrete, clinker, brick, 

bedrock, slag, iron ore and rebar.  

 
1 http://mapapps2.bgs.ac.uk/geoindex/home.html (accessed May 2025) 

http://mapapps2.bgs.ac.uk/geoindex/home.html
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▪ Tidal Flat Deposits were encountered immediately below Made Ground, comprising 

very soft to firm, bluish grey to grey, silty, occasionally peaty clay, or brown fibrous 

peat.  

▪ Merica Mudstone Group in two locations from a minimum encountered depth 9.50m to 

a maximum encountered depth 10.50 (where the borehole was concluded), comprising 

very stiff, silty clay.  

Since the ground investigation, in line with the Remediation Strategy for the Site, earthworks 

have been completed whereby Made Ground was excavated to a level of ≤5.3mAOD, then re-

engineered to formation levels. The earthworks facilitated the removal of obstructions (excluding 

supporting piles and sheet piles) whilst forming a consistent development platform. 

4.3 Earthworks Summary 

Remedial earthworks were undertaken in two separate stages, the first by ACS Construction 

Group between June 2021 and January 2022 and the second phase by McCarthy Contractors 

(Bridgend) Ltd between March and June 2025. 

The first phase of earthworks generally comprised: 

▪ Site clearance; 
▪ Excavation of Made Ground to ≤5.30mAOD or natural underlying Tidal Flat 

Deposits; 
▪ Removal of Made Ground from site with evidence of gross visual and olfactory 

contamination; 
▪ Removal of below ground obstructions including, but not limited to, concrete 

obstructions and hard fused slag; 
▪ Cropping of piles to a minimum of 5.3mAOD, or the base of excavation; 
▪ Re-engineering of Made Ground;  
▪ In situ geotechnical testing; 
▪ Soft spot excavation/ removal; and 
▪ Monitoring for compliance with relevant specifications.  

 

The second stage of earthworks generally comprised the remaining uplift work at the northern 

part of the Site. These works involved the uplift of material to raise the formation levels to 

7.25mAOD, in accordance with the RLL earthworks specification. 

Full information on the earthworks undertaken on the Site are presented in the Phase 6a, 6b & 

7 Geotechnical Validation Report, information relating to the recent uplift works is presented in 

the Phase 6a, 6b – Earthworks Validation Update. Information relating to the chemical 

provenance of the re-engineered Made Ground is presented within the RLL Chemical Validation 

report and the HF Consulting Soil Quality Validation Report.    
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5 Groundwater 

5.1 Published Information 

Reference to National Resource Wales interactive map website2 indicates that the underlying 

Tidal Flat Deposits are classified as Unproductive Strata, which are defined by the Environment 

Agency as ‘deposits with low permeability that have negligible significance to water supply base 

flow’. The Mercia Mudstone Group is classified as a Secondary B Aquifer, which is defined as 

comprising ‘predominantly lower permeability layers which may store and yield limited amounts 

of groundwater due to localised features such as fissures, thin permeable horizons and 

weathering. These are generally the water-bearing parts of former non-aquifers’. 

5.2 Recorded Conditions 

The Controlled Waters Risk Assessment for the wider site concluded that regional groundwater 

flows towards the River Severn estuary, existing within the base of the Tidal Flat Deposits 

(confined to the basal sand layers) and the Mercia Mudstone; and is likely hydraulically confined 

from the shallow perched waters of the Made Ground due to the low permeability of the upper 

clay-rich Tidal Flat Deposits (TFD).  

The shallow perched waters of the Made Ground was reported to flow towards the drainage 

reen that runs through the wider site.  

Monks Ditch, a main river, flows across the wider site discharging into the River Severn estuary 

and is considered to be the controlled water receptor as the approved drainage strategy for the 

Site discharges to Monks Ditch. There is no existing surface connection to Monks Ditch. 

Regional groundwater was encountered during Atkins 2016 ground investigation within 

CWCP36 at a depth of 9.10m. The water strike was recorded as sub-artesian within the granular 

material at the base of the TFD. Numerous shallow perched water strikes were encountered 

during the RLL 2018 ground investigations and one in the Atkins 2016 ground investigation, all 

encountered within the Made Ground, overlying the low permeability of TFD. 

It should be noted that the Site does not lie within a groundwater Source Protection Zone. 

Furthermore, the local groundwater is likely to be impacted by intrusion from estuarine water 

and potentially by the industrial legacy of the wider surrounding area.  

5.3 Controlled Waters Risk Assessment 

It is understood that the Controlled Waters Risk Assessment report for the wider site concluded 

that the regional groundwater beneath the Site was considered to be a pathway, with the Severn 

Estuary as the nearest receptor.  

In summary, previous reports have shown that there is not a viable groundwater resource below 

the Site. Groundwater within the Site area is understood to exist as follows: 

 
2 Natural Resources Wales / Browse map of data about the natural environment 

https://naturalresources.wales/evidence-and-data/maps/browse-map-of-data-about-the-natural-environment/?lang=en
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▪ Shallow perched groundwater – sporadic across the Site within the Made Ground, 

perched above the cohesive Tidal Flat Deposits. 

▪ Regional groundwater – within the basal sand at the base of the Tidal Flat Deposits 

and Mercia Mudstone Group.  

The shallow perched groundwater described above was recorded during pre-reclamation 

conditions. The earthworks on the phase include the reengineering of the Made Ground, this 

shallow perched groundwater shall no longer be present. 

6 Piling Risk Assessment 

6.1 Human Health 

Human health risks for end-users will be mitigated through the presence of construction 

materials overlying the Made Ground (i.e. hardstanding and sub-base) or clean cover in any 

limited areas of landscaping. The creation of extensive hardstanding will reduce the risk of future 

infiltration and mobilisation of contaminants. Furthermore, residual Made Ground has been 

recompacted to reduce its permeability. 

6.2 Controlled Waters 

The engineering works and installation of hardstanding and drainage infrastructure will reduce 

the risk of future infiltration and mobilisation of contaminants. Due to the soft, compressible 

nature of the underlying TFDs, a controlled modulus columns (CMC) approach was proposed 

as the foundation solution for the development.  

It is understood that historical piles, which remain in place, were used during the construction 

of the former steelworks and they have been used throughout recent developments within the 

surrounding area. More recently, Controlled Modular Columns (CMCs) have been used (Units 

4, 5, 6 & 7) as an alternative to the standard driven piles. A method statement prepared by Vibro 

Menard and a layout example has been appended to this note.  

The CMC installation process involves the penetration of a rotary displacement auger into the 

ground to the required depth via a high torque capacity and high static down thrust rig. As the 

drilling tool withdraws, grout is injected through the hollow stem of the drilling tool3. The rotary 

displacement auger laterally displaces the surrounding material (Tidal Flat Deposits), increasing 

local density as the material cannot return to the surface. The grout, under the head of pressure, 

creates a lateral seal as the concrete flows into the small fissures and pore spaces surrounding 

the column. Each column is completed in one action.  

The installation of CMC’s is not considered to create new pathways for the following reasons. 

 
3 Nguyen H.H., Khabbaz H., Fatahi B., Vincent P., (2014) Sustainability Considerations for Ground 
Improvement Technique using Controlled Modulus Columns. AGS Symposium. 
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▪ No spoil is generated during the installation of the piles and the installation process will 

densify the surrounding geology as it is displaced laterally during insertion, resulting in 

reduced permeability around the piles, effectively creating a seal and reinforcing soft soils.  

▪ Disturbance to the surrounding soft ground is possible but the impact should be limited as 

the concrete flows into localised joints and fissures. The CMC methodology and geology of 

the Site effectively creates a seal around the piles thus preventing vertical movement 

between the shallow and deeper groundwater bodies. 

▪ There is the possibility of some contamination being dragged down on the toe of a pile. This 

is likely to be a very small amount of material, it is unlikely to reach a depth where it may 

come into contact with regional groundwater; and the regional groundwater is considered 

to be a pathway to the estuary and not a receptor (thus its environmental setting will not 

have been significantly altered).  

▪ The combination of the low permeable concrete, bulb-shaped base of the column and the 

strong bond formed between the concrete and surrounding soil, significantly reduces the 

risk of contaminants moving downward into deeper aquifers or soil gases migrating upward. 

▪ Further evidence for an effective seal is demonstrated by the sub-artesian regional 

groundwater being unable to travel upwards via existing piles; the evidence comes from the 

lack of groundwater seepage observed around pre-existing piles during reclamation works 

for previously erected Units 4, 5, 6 and 7, when it is known that water is confined within the 

Tidal Flat Deposits.  

The CMC concrete is injected filling the fissures and the column void. This creates a seal, 

inhibits the vertical movement of water maintaining the competency of the Tidal Flat Deposits in 

confining regional sub artesian groundwater.   

Once constructed, the potential for the columns to create new pathways is considered to be 

negligible due to the cohesive nature of the surrounding geology.  

6.3 Ground Gas 

With respect to risks from ground-borne gas, typically associated with the peat layers of the 

Tidal Flat Deposits, it is not considered that CMCs will act as a pathway. This is due to the 

increased density of soils around the column and the injection of grout creating a seal as it fills 

available spaces within the soils surrounding the columns. Therefore, it is considered that the 

pathway for ground borne gas is unchanged. 

The assessment of gas protection measures is recommended prior to development to ensure 

the gas mitigation is appropriate for the remediated site conditions. Gas protection measures 

across the wider site have previously been in accordance to Characteristic Situation 2 and are 

likely to be similar for Units 15, 16, 17 and 18. These will be designed and the installation 

validated in accordance with the requirements of BS8485:2015+A1:2019 (i.e. ventilation, gas 

resistant membrane and reinforced concrete floor slab). 
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7 CL:AIRE– Piling and Penetrative Ground Improvement 

Methods on Land Affected by Contamination: Guidance on 

Pollution Prevention  

7.1 Introduction 

The guidance published in 2025 builds on recent research into the effects of piling on 

contamination migration and includes a better understanding of the risk posed by increased 

turbidity in aquifers caused by piling works. This guidance includes bearing pilers such as 

controlled modulus columns proposed for this site.  

7.2 Pollution Scenarios 

The guidance defines seven potential pollution scenarios related to foundation works and 

considers the generic and method-specific risks that may arise under each of these scenarios. 

Table 14.1 from the guidance is reproduced below and confirms that in general penetrative 

ground improvements such as vibro-concrete columns and CMCs carry relatively low risks, 

compared to other methods (In the table A indicates negligible risk, B low risk, C moderate and 

D is high risk.). Nevertheless, risks vary from scenario to scenario and from method to method, 

so additional assessment is provided below. 

Table 14.1 extracted from CL:AIRE Guidance presenting indicative hazards for piling and 

ground improvement 

 

7.3 Assessment of Specific Risks 

Section 5 of the guidance sets out the range of potential hazards from piling, which are 

summarised in the diagram below, taken from Figure 5.1 of the guidance. 

Figure 5.1 repeated from the CL:AIRE Guidance indicated potential hazards  
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Using figure 5.1 we can assess he risk pathways for each of the seven pollution scenarios. 

 
 

No. Mechanism Assessment Ref from 
CL:AIRE 
Guidance4 

Risk 

1 Vertical pathway 
within pile or beside 
a pile 

CMC consists of concrete placed 
under pressure and leaves no void 
space within the pile. The 
mechanism therefore does not allow 
for the creation of this kind of 
pathway. 

7.5 Insignificant 

2 Direct push down CMC is advanced using a 
displacement auger, with subsequent 
emplacement of concrete. According 
to CL:AIRE (2025), literature 
indicates that this does not displace 
significant quantities of material 
downwards and that downward 
displacement distances are very 
limited.  

Furthermore, the nature of the (well 
tested) fill material is such that the 
soils contain relatively minor 
concentrations of contaminants, and 
that the contaminants of concern 
(hydrocarbons and metals) are 
highly sorbed and, in the case of 
hydrocarbons, degradable. The risk 
of any significant transport in the 

8.2, 8.5 Very Low 
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4 Relevant reference in CL:AIRE (2025), copied below for convenience. 
5 CMCs sometimes have wick drains placed between them to increase the rate of sediment 

consolidation. However, these can provide a pathway for contaminant migration. They are not proposed 

for use in this case. 

CL:AIRE 7.5 

Ground improvement methods are installed by displacement methods so soil surrounding the 

columns will be densified, reducing the permeability of the surrounding soil. With vibro concrete 

columns the infill concrete is effectively impermeable and cast in contact with the surrounding 

soil and formation of preferential pathways is not likely. Rigid inclusions will also be formed from 

material that has a lower permeability than the surrounding ground and will not create pathways. 

CL:AIRE 8.2 

No. Mechanism Assessment Ref from 
CL:AIRE 
Guidance4 

Risk 

mudstone bedrock proven beneath 
the site is therefore very low.5 

3 Groundwater 
affected by turbidity 
or loss of concrete to 
the aquifer 

These pathways are considered 
viable only under conditions of fast 
groundwater flow – fissured aquifers 
or very permeable granular aquifers. 
The Mercia Mudstone formation 
does not provide these conditions. 

9.1 Insignificant 

4 Degradation of piles 
in aggressive ground 
leading to pathways 
opening 

Acid ground could degrade the CMC 
concrete. However, the Tidal Flat 
Deposits that provide the barrier to 
vertical groundwater movement are 
not acidic, and the plastic clay 
nature of the deposits would tend to 
close up any openings that might 
appear in the event of concrete 
degradation. 

10.1 Very Low to 

Insignificant 

5 Vapour migration to 
surface 

The ground is not known to contain 
significant gas or VOC 
concentrations. As noted at no.1, 
CMCs do not foster the creation of 
vertical pathways. Any pathway that 
might be created would in any case 
be broken by gas protection 
measures in the building design. 
 

11.1 Insignificant 

6 Off-site migration or 
increased vertical 
emission of gas 

As noted at no.5, the ground does 
not contain significant ground gas or 
VOC concentrations. Any vertical 
migration would in any case be dealt 
with by gas protection measures. 

12.5 Very Low to 

Insignificant 

7 Direct contact with 
contaminated 
arisings 

The CMC method produces no 
arisings and there is therefore no 
source to maintain this contaminant 
linkage. 

13.1 Insignificant 
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Driven displacement piles may potentially drag down contaminated material as they penetrate 

underlying strata. [This] is not a problem with screw piles. 

CL:AIRE 8.5  

Penetrative ground improvement methods involve horizontal displacement and densification of 

the soil through which the column is constructed. In normal circumstances this will not lead to 

soil being dragged downwards. 

CL:AIRE 9.1 

Loss of wet concrete, cement paste or grout may occur, but only in fast-flowing groundwater. 

CL:AIRE 10.1 

There are examples where aggressive ground conditions have caused structural issues in below 

ground concrete, predominantly associated with high sulphates and acidity, but no known 

examples where this has caused contaminant migration. 

CL:AIRE 11.1  

There are no known sites where the installation of piles or ground improvement has resulted in 

an incident with increased gas or vapour concentrations inside buildings or other structures off 

site. On sites with low gas generation potential, the main limitation is the source itself in that it 

is not likely to be able to generate sufficient gas to sustain the rate of gas migration required to 

pose a risk to off site receptors (gas has to be continuously replenished to support off site 

migration).  

CL:AIRE 12.5  

Ground improvement is designed to densify the ground and therefore there is the risk of reduced 

volume of space for gas. The gas is far more likely to migrate up the stone columns than any 

distance horizontally. Therefore, gas migration off site is not considered to be a significant risk 

when installing stone columns. For other types of improvement, the vibration is not sufficient or 

prolonged enough to cause significant volumes of gas to migrate off site.  

CL:AIRE 13.2  

Displacement piling will not generally create arisings that need to be managed. 

8 Conclusion 

The hydrogeological setting (shallow, perched water not being in continuity with deeper 

groundwater and lack of a sensitive groundwater receptor) combined with the proposed CMC 

methodology are such that the potential for creating a preferential pathway between a source 

and the deeper lying groundwater bodies is considered negligible. Furthermore, the completed 

development will significantly reduce the potential for infiltration of rainwater into the Made 

Ground, with the building and associated hardstanding intercepting a significant proportion of 

the surface water.  
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The upper layer of the Mercia Mudstone Group below the Site, was noted in the Atkins 2016 

ground investigation to comprise stiff, silty clay, rather than one of the sand dominated layers 

within the group. This silty clay/ mudstone portion of the Mercia Mudstone Group is not 

anticipated to yield abstractable volumes of water in its uppermost layers. The TFDs overlying 

the Mercia Mudstone Group are classed as Unproductive Strata, although sub-artesian 

groundwater was encountered at the base of the strata  

Therefore, it is considered that the risks posed from CMC ground improvement at the Site to the 

underlying groundwater are negligible and the ground gas risk unchanged. The discussion can 

be summarised as follows: 

▪ A competent foundation solution will be required due to the significant depth to 

competent strata, and so CMCs have been proposed as a form of ground 

improvement.  

▪ No spoil will be generated during CMC installation as soils are displaced laterally. 

Additionally, the density of the superficial geology is increased, further reducing the 

permeability of the deposit and reinforcing any soft soils.  

▪ Disturbance to the surrounding soft ground is possible but the impact should be 

limited as the concrete flows into localised joints and fissures. The CMC methodology 

and geology of the Site effectively creates a seal around the piles thus preventing 

vertical movement between the shallow and deeper groundwater bodies. 

▪ Perched water volumes will be reduced as further infiltration is greatly reduced by the 

construction of hardstanding and drainage, resulting in an overall reduction in the 

mobilisation of contaminants from the Made Ground.  

▪ Whilst groundwater is present within the base of the Tidal Flat Deposits (and possibly 

locally in the Mercia Mudstone Group), there are no known potable abstraction wells 

within the vicinity of the Site and industrial abstractions are all listed as ‘historical’; the 

Site is not within a groundwater Source Protection Zone and the shallow geology is 

classed as Unproductive Strata. Furthermore, there is a very low likelihood of the 

Mudstone aquifer being used as a resource and its location on the edge of the 

estuary. 

▪ The Mercia Mudstone underlying the Site, has not shown in the ground investigation 

to contain water-bearing strata in its uppermost layers and may also be considered 

Unproductive Strata.  

▪ The building will benefit from appropriate gas protection measures likely to be CS2. 

Hence, will be designed to be protective of ground borne gases from the Tidal 

Deposits and potential sources within the Made Ground.  

As a result, RLL do not believe that CMCs will create a pathway between perched water and 

deeper groundwater. The risk of gas migration is thought to be low but will be mitigated with 

appropriate protection measures as part of the building design.  

 

  



Units 15 - 18 – Indurent Park, Newport 

17480-RLL-25-XX-DR-O-1332-P01 

 Piling Risk Assessment 

 

13 
 

 

Drawings 

  



40% ventilation provided to screen

111

0 2 1 0

40% ventilation provided to screen

40% ventilation provided to screen

111

0 2 1 0

40% ventilation provided to screen

40% ventilation provided to screen

111

0 2 1 0

40% ventilation provided to screen

40% ventilation provided to screen

111

0 2 1 0

40% ventilation provided to screen

40% ventilation provided to screen

111

0 2 1 0

40% ventilation provided to screen

40% ventilation provided to screen

1

1

1

0

2

1

0

40% ventilation provided to screen

40% ventilation provided to screen

1 1 1

0210

40% ventilation provided to screen

Reen Maintenance Track

20

BUS STOP  /  LAYBY

3

N101

N30

2

N32

4

BUS STOP  LAYBY

PARK & RIDE 

SUB

PRIMARY 

CAF

AMAZON

N
N

Monk's ditch

 

3
6

m

5
0

m

Pumping Stations

LAND

OPTION

CAF

SURFACE WATER ATTENUATION REENS

SURFACE WATER ATTENUATION REENS

S
U

R
F

A
C

E
 W

A
T

E
R
 A

T
T

E
N

U
A

T
IO

N
 R

E
E

N
S

S
U

R
F

A
C

E
 W

A
T

E
R
 A

T
T

E
N

U
A

T
IO

N
 R

E
E

N
S

S
U

R
F

A
C

E
 W

A
T

E
R
 A

T
T

E
N

U
A

T
IO

N
 R

E
E

N
S

GAS

UNIT 1 ADDITIONAL LOADING

SUBSTATION

3
5

m
3
5

m
3
5

m

3 slab area

0
1

1
1

0

4 slab area

3 slab area

0
1

1
1

0

4 slab area

3 slab area

0
1

1
1

0

4 slab area

3 slab area

0
1

1
1

0

4 slab area

E
x
is
ti
n
g
 s
u
rf
a
c
e
 w

a
te
r 
re

e
n

A
m

e
n
it
y
 f
o
o
tp

a
th
 /
 r
e
e
n
 m

a
in
te

n
a
n
c
e
 s
tr
ip

3
5

m

M

M

M

M

Up

Up

 acres4.20

 acres2.98

8
.7

1
m

0
.1
6
3
 a
c
re
s
 a

p
p
ro

x
.

W
L
:4
.3

3
m

W
L
:4
.3

3
m

W
L
:4
.3

3
m

M

3 slab area

0
1

1
1

0

4 slab area

4
0

m

First Floor Offices

50m

T
A

T
A
 R

A
IL
 L
IN

E
S
 L

E
A

D
IN

G
 T

O
 M

A
IN
 L
IN

E

 acres4.27

4.53 acres

 acres2.73

5.08 acres

 acres2.05

 acres1.01

 acres1.32

 acres0.83

 acres1.27

3 slab area

0

1

1

1

0

4 slab area

3 slab area

0
1

1
1

0

4 slab area

 acres4.47

 

 acres3.18 acres3.01

Pump House location
Sprinkler tanks and 

Potential 

AC Bins

SERVICE YARD

Bins

AC

Substation

AC

Bins

Pump House location
Sprinkler tanks and 

Potential 

YARD
SERVICE 

YARD
SERVICE 

Area
Amenity 

Amenity Area

Amenity Area

R
e
c
e
p
tio

n

E
n
tra

n
c
e
 / 

In
co

m
in

g
 S

ervices

Up

Up

U
n
d
e
rc
ro
ft

Incoming Services

SVP

P
assenger

Lift

 

 

SVP

 

S
ervices R

iser

A
bove W

C
 to P

D

S
ervices R

iser

M

Gully

HD

/ S
h
o

w
e
r

A
c
c
. W

C

SVP

C
l.

S
tore

R
e
c
e
p
ti
o
n

E
n
tr
a
n
c
e
 /
 

Up

Up

U
n
d
e
rc
ro
ft

Incoming Services

SV
P

P
as

se
ng

er

Li
ft

 
 

SVP

 

S
er

vi
ce

s 
R
is
er

A
bo

ve
 W

C
 to
 P

D

S
er

vi
ce

s 
R
is
er

M

Gully

HD

/ 
S
h
o

w
e
r

A
c
c
. 

W
C

SV
P C
l.

S
to
re

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
 A

b
o
v
e

S
ta
ir

E
s
c
a
p
e
 

S
e
rv
ic

e
s
 R
is

e
r

up

In
co

m
in

g 
S
er

vi
ce

s

SVP

SVP

SVP

Incoming Services

Services Riser Above to AD

Riser

CupboardGF to PD Riser

M

HD

Reception

Entrance / 

/ Shower

Acc. WC

Store

Cl.

Services Riser

Above WC to PD

Undercroft

Lift

8-Person 

IN

OUT

                700 SPACES

PARK & RIDE OVERFLOW PLOT

B
in
s

AC

SERVICE YARD

m.c.

m.c.

AC
Bins

AC
Bins

MC

Cycles

Cycles

Cycles

YARD
SERVICE 

YARD
SERVICE 

YARD
SERVICE 

AC

Bins

Substation

Substation

m.c.

First Floor Offices First Floor Offices

F
ir
s
t 
F
lo

o
r 

O
ff
ic
e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic
e
s

A
m

e
n
it
y
 P

a
th

R
E

T
A
IN
IN

G
 W

A
L
L

R
E

T
A
IN
IN

G
 W

A
L
L

 acres2.48 acres1.90

Bollards
Removable

Bollards
RemovableFire corridor

Substation

 acres3.97 acres5.36

Offices
Floor
First 

Bins

Warehouse

Hit & Miss Columns

In
co

m
in

g 
S
er

vi
ce

s

SV
P

SV
P

P
as

se
ng

er

Li
ft

E
n
tr
a
n
c
e
 /

R
e
c
e
p
ti
o
n

A
c
c
. 

W
C

SV
PSV
P

Incoming Services

Cl.

Store

Services Riser

Above WC to PD

Services Riser

M

Gu
lly

HD

/ 
S
h
o

w
e
r

Up

HI
GHW

AYS
 V
ISI

BI
LIT

Y S
PL

AY

Warehouse

Incom
ing S

ervices

SVP
SVP

P
assenger

Lift

E
n
tra

n
c
e
 /

R
e
c
e
p
tio

n

A
c
c
. W

C

SVP

SVP

Incoming Services

Cl.

Store

Services Riser

Above WC to PD

Services Riser

MGully

HD

/ S
h
o

w
e
r

Up

AC

Bins

M/C

Warehouse

Incoming Services

SVP SVP

Passenger

Lift

Entrance /

Reception

Acc. WC

SVP

SVP

In
co

m
in

g 
S
er

vi
ce

s

C
l.

S
to
re

S
er

vi
ce

s 
R
is
er

A
bo

ve
 W

C
 to
 P

D

S
er

vi
ce

s 
R
is
er

M

Gully

HD

/ Shower

Up

 

AC
Bins

Offices
Floor
First 

Offices
Floor
First 

Existing entrance

Substation

Substation

 acres1.85 acres0.98

 acres1.26
Cycles

Cycles

Cycles

PHASE 6

Scaling

THIS SHOULD MEASURE 80mm WHEN PRINTED CORRECTLY

discrepancies or omissions to Roberts Limbrick immediately.

from this drawing. Use only figured dimensions and report any 

Responsibility is not accepted for errors made by others in scaling

whatsoever without their written permission.

not be reproduced, in whole or in part, or used in any manner

This drawing is the copyright of Roberts Limbrick Ltd and should

Drawing Revisions
REV. DATE BY CHK DESCRIPTION

Scaling

THIS SHOULD MEASURE 80mm WHEN PRINTED CORRECTLY

discrepancies or omissions to Roberts Limbrick immediately.

from this drawing. Use only figured dimensions and report any 

Responsibility is not accepted for errors made by others in scaling

whatsoever without their written permission.

not be reproduced, in whole or in part, or used in any manner

This drawing is the copyright of Roberts Limbrick Ltd and should

Drawing Revisions
REV. DATE BY CHK DESCRIPTION

Roberts Limbrick

03333 405500

mail@robertslimbrick.com

robertslimbrick.com

Registered Office:  England No. 06658029

Project

Client

Drawing Title

Scale RL Project No.

Status Purpose of Issue

Number Revision

INDURENT PARK

NEWPORT

-

MASTERPLAN (WITH P&R)

-

-

1/1250 @ A0 10317

INFORMATION-

Project Org Level RoleYr Type

APLXX25RLA011

0001 J

- - - - -

PHASE 7

N
e

w
p
o
rt

Q
u
e
e
n
's
 W

a
y
 (

A
4
8
1
0
)

5
0

m

F
IR

S
T
 F

L
O

O
R
 O

F
F
IC

E
S

FIRST FLOOR OFFICES FIRST FLOOR OFFICES

38m

38m

35m

5
0

m

35m

50m

1

WC
Unisex 

WC/Shower
Acc. 

WC
Unisex 

R
a
il
 t
ra
c
k
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

F
ir
s
t 
F
lo

o
r 

O
ff
ic

e
s

G
ro

u
n
d
 F
lo

o
r 

O
ff
ic

e
s

N100 / 106

10

N52
9

8

N110 / 116

N43
7

6N24

5
N17

N109 / 115 N72 / 76N62 / 65

111214
7.750

'DK' 

'DK' 

'DK' 

1516

17

N53 / 57N42 / 44

N90 / 94

18
N127 / 133

19
N19

20
N40/43

21
N25

35m 35m

3
5

m



B

B1

C1

C2

C3

01 02 03 04 05 06 07 08 09 10 11 12

A

C

A2

B2

C4

C5

D

PF603 PF613

PF612

PF603PF601

PF601

PF601

PF601

PF612

PF612

PF602

PF612

PF612

PF611

PF613
PF613

PF605

PF611

PF603

PF610

PF610

PF610
PF610

PF610 PF610

PF611

PF603

PF605

PF613 PF613

PF613

PF604
PF604

PF604

PF607 PF606

PF603
PF603

PF603

PF602

PF603
PF603

PF612

PF609

PF608

PF608PF608

PF608PF608

PF608PF608

PF608PF608

PF613

A1

PF608

PF608

PF601
PF602

PF603
PF604

PF605

PF606

PF607

PF608
PF610

PF611

PF612

PF613

LIF
T

PF609

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
22

AutoCAD SHX Text
23

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
26

AutoCAD SHX Text
27

AutoCAD SHX Text
28

AutoCAD SHX Text
29

AutoCAD SHX Text
30

AutoCAD SHX Text
31

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
34

AutoCAD SHX Text
35

AutoCAD SHX Text
36

AutoCAD SHX Text
37

AutoCAD SHX Text
38

AutoCAD SHX Text
39

AutoCAD SHX Text
40

AutoCAD SHX Text
41

AutoCAD SHX Text
42

AutoCAD SHX Text
43

AutoCAD SHX Text
44

AutoCAD SHX Text
45

AutoCAD SHX Text
46

AutoCAD SHX Text
47

AutoCAD SHX Text
48

AutoCAD SHX Text
49

AutoCAD SHX Text
50

AutoCAD SHX Text
51

AutoCAD SHX Text
52

AutoCAD SHX Text
53

AutoCAD SHX Text
54

AutoCAD SHX Text
55

AutoCAD SHX Text
56

AutoCAD SHX Text
57

AutoCAD SHX Text
58

AutoCAD SHX Text
59

AutoCAD SHX Text
60

AutoCAD SHX Text
61

AutoCAD SHX Text
62

AutoCAD SHX Text
63

AutoCAD SHX Text
64

AutoCAD SHX Text
65

AutoCAD SHX Text
66

AutoCAD SHX Text
67

AutoCAD SHX Text
68

AutoCAD SHX Text
69

AutoCAD SHX Text
70

AutoCAD SHX Text
71

AutoCAD SHX Text
72

AutoCAD SHX Text
73

AutoCAD SHX Text
74

AutoCAD SHX Text
75

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
80

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
85

AutoCAD SHX Text
86

AutoCAD SHX Text
87

AutoCAD SHX Text
88

AutoCAD SHX Text
89

AutoCAD SHX Text
90

AutoCAD SHX Text
91

AutoCAD SHX Text
92

AutoCAD SHX Text
93

AutoCAD SHX Text
94

AutoCAD SHX Text
95

AutoCAD SHX Text
96

AutoCAD SHX Text
97

AutoCAD SHX Text
98

AutoCAD SHX Text
99

AutoCAD SHX Text
100

AutoCAD SHX Text
101

AutoCAD SHX Text
102

AutoCAD SHX Text
103

AutoCAD SHX Text
104

AutoCAD SHX Text
105

AutoCAD SHX Text
106

AutoCAD SHX Text
107

AutoCAD SHX Text
108

AutoCAD SHX Text
109

AutoCAD SHX Text
110

AutoCAD SHX Text
111

AutoCAD SHX Text
112

AutoCAD SHX Text
113

AutoCAD SHX Text
114

AutoCAD SHX Text
115

AutoCAD SHX Text
116

AutoCAD SHX Text
117

AutoCAD SHX Text
118

AutoCAD SHX Text
119

AutoCAD SHX Text
120

AutoCAD SHX Text
121

AutoCAD SHX Text
122

AutoCAD SHX Text
123

AutoCAD SHX Text
124

AutoCAD SHX Text
125

AutoCAD SHX Text
126

AutoCAD SHX Text
127

AutoCAD SHX Text
128

AutoCAD SHX Text
129

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
132

AutoCAD SHX Text
133

AutoCAD SHX Text
134

AutoCAD SHX Text
135

AutoCAD SHX Text
136

AutoCAD SHX Text
137

AutoCAD SHX Text
138

AutoCAD SHX Text
139

AutoCAD SHX Text
140

AutoCAD SHX Text
141

AutoCAD SHX Text
142

AutoCAD SHX Text
143

AutoCAD SHX Text
144

AutoCAD SHX Text
145

AutoCAD SHX Text
146

AutoCAD SHX Text
147

AutoCAD SHX Text
148

AutoCAD SHX Text
149

AutoCAD SHX Text
150

AutoCAD SHX Text
151

AutoCAD SHX Text
152

AutoCAD SHX Text
153

AutoCAD SHX Text
154

AutoCAD SHX Text
155

AutoCAD SHX Text
156

AutoCAD SHX Text
157

AutoCAD SHX Text
158

AutoCAD SHX Text
159

AutoCAD SHX Text
160

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
163

AutoCAD SHX Text
164

AutoCAD SHX Text
165

AutoCAD SHX Text
166

AutoCAD SHX Text
167

AutoCAD SHX Text
168

AutoCAD SHX Text
169

AutoCAD SHX Text
170

AutoCAD SHX Text
171

AutoCAD SHX Text
172

AutoCAD SHX Text
173

AutoCAD SHX Text
174

AutoCAD SHX Text
175

AutoCAD SHX Text
176

AutoCAD SHX Text
177

AutoCAD SHX Text
178

AutoCAD SHX Text
179

AutoCAD SHX Text
180

AutoCAD SHX Text
181

AutoCAD SHX Text
182

AutoCAD SHX Text
183

AutoCAD SHX Text
184

AutoCAD SHX Text
185

AutoCAD SHX Text
186

AutoCAD SHX Text
187

AutoCAD SHX Text
188

AutoCAD SHX Text
189

AutoCAD SHX Text
190

AutoCAD SHX Text
191

AutoCAD SHX Text
192

AutoCAD SHX Text
193

AutoCAD SHX Text
194

AutoCAD SHX Text
195

AutoCAD SHX Text
196

AutoCAD SHX Text
197

AutoCAD SHX Text
198

AutoCAD SHX Text
199

AutoCAD SHX Text
200

AutoCAD SHX Text
201

AutoCAD SHX Text
202

AutoCAD SHX Text
203

AutoCAD SHX Text
204

AutoCAD SHX Text
205

AutoCAD SHX Text
206

AutoCAD SHX Text
207

AutoCAD SHX Text
208

AutoCAD SHX Text
209

AutoCAD SHX Text
210

AutoCAD SHX Text
211

AutoCAD SHX Text
212

AutoCAD SHX Text
213

AutoCAD SHX Text
214

AutoCAD SHX Text
215

AutoCAD SHX Text
216

AutoCAD SHX Text
217

AutoCAD SHX Text
218

AutoCAD SHX Text
219

AutoCAD SHX Text
220

AutoCAD SHX Text
221

AutoCAD SHX Text
222

AutoCAD SHX Text
223

AutoCAD SHX Text
224

AutoCAD SHX Text
225

AutoCAD SHX Text
226

AutoCAD SHX Text
227

AutoCAD SHX Text
228

AutoCAD SHX Text
229

AutoCAD SHX Text
230

AutoCAD SHX Text
231

AutoCAD SHX Text
232

AutoCAD SHX Text
233

AutoCAD SHX Text
234

AutoCAD SHX Text
235

AutoCAD SHX Text
236

AutoCAD SHX Text
237

AutoCAD SHX Text
238

AutoCAD SHX Text
239

AutoCAD SHX Text
240

AutoCAD SHX Text
241

AutoCAD SHX Text
242

AutoCAD SHX Text
243

AutoCAD SHX Text
244

AutoCAD SHX Text
245

AutoCAD SHX Text
246

AutoCAD SHX Text
247

AutoCAD SHX Text
248

AutoCAD SHX Text
249

AutoCAD SHX Text
250

AutoCAD SHX Text
251

AutoCAD SHX Text
252

AutoCAD SHX Text
253

AutoCAD SHX Text
254

AutoCAD SHX Text
255

AutoCAD SHX Text
256

AutoCAD SHX Text
257

AutoCAD SHX Text
258

AutoCAD SHX Text
259

AutoCAD SHX Text
260

AutoCAD SHX Text
261

AutoCAD SHX Text
262

AutoCAD SHX Text
263

AutoCAD SHX Text
264

AutoCAD SHX Text
265

AutoCAD SHX Text
266

AutoCAD SHX Text
267

AutoCAD SHX Text
268

AutoCAD SHX Text
269

AutoCAD SHX Text
270

AutoCAD SHX Text
271

AutoCAD SHX Text
272

AutoCAD SHX Text
273

AutoCAD SHX Text
274

AutoCAD SHX Text
275

AutoCAD SHX Text
276

AutoCAD SHX Text
277

AutoCAD SHX Text
278

AutoCAD SHX Text
279

AutoCAD SHX Text
280

AutoCAD SHX Text
281

AutoCAD SHX Text
282

AutoCAD SHX Text
283

AutoCAD SHX Text
284

AutoCAD SHX Text
285

AutoCAD SHX Text
286

AutoCAD SHX Text
287

AutoCAD SHX Text
288

AutoCAD SHX Text
289

AutoCAD SHX Text
290

AutoCAD SHX Text
291

AutoCAD SHX Text
292

AutoCAD SHX Text
293

AutoCAD SHX Text
294

AutoCAD SHX Text
295

AutoCAD SHX Text
296

AutoCAD SHX Text
297

AutoCAD SHX Text
298

AutoCAD SHX Text
299

AutoCAD SHX Text
300

AutoCAD SHX Text
301

AutoCAD SHX Text
302

AutoCAD SHX Text
303

AutoCAD SHX Text
304

AutoCAD SHX Text
305

AutoCAD SHX Text
306

AutoCAD SHX Text
307

AutoCAD SHX Text
308

AutoCAD SHX Text
309

AutoCAD SHX Text
310

AutoCAD SHX Text
311

AutoCAD SHX Text
312

AutoCAD SHX Text
313

AutoCAD SHX Text
314

AutoCAD SHX Text
315

AutoCAD SHX Text
316

AutoCAD SHX Text
317

AutoCAD SHX Text
318

AutoCAD SHX Text
319

AutoCAD SHX Text
320

AutoCAD SHX Text
321

AutoCAD SHX Text
322

AutoCAD SHX Text
323

AutoCAD SHX Text
324

AutoCAD SHX Text
325

AutoCAD SHX Text
326

AutoCAD SHX Text
327

AutoCAD SHX Text
328

AutoCAD SHX Text
329

AutoCAD SHX Text
330

AutoCAD SHX Text
331

AutoCAD SHX Text
332

AutoCAD SHX Text
333

AutoCAD SHX Text
334

AutoCAD SHX Text
335

AutoCAD SHX Text
336

AutoCAD SHX Text
337

AutoCAD SHX Text
338

AutoCAD SHX Text
339

AutoCAD SHX Text
340

AutoCAD SHX Text
341

AutoCAD SHX Text
342

AutoCAD SHX Text
343

AutoCAD SHX Text
344

AutoCAD SHX Text
345

AutoCAD SHX Text
346

AutoCAD SHX Text
347

AutoCAD SHX Text
348

AutoCAD SHX Text
349

AutoCAD SHX Text
350

AutoCAD SHX Text
351

AutoCAD SHX Text
352

AutoCAD SHX Text
353

AutoCAD SHX Text
354

AutoCAD SHX Text
355

AutoCAD SHX Text
356

AutoCAD SHX Text
357

AutoCAD SHX Text
358

AutoCAD SHX Text
359

AutoCAD SHX Text
360

AutoCAD SHX Text
361

AutoCAD SHX Text
362

AutoCAD SHX Text
363

AutoCAD SHX Text
364

AutoCAD SHX Text
365

AutoCAD SHX Text
366

AutoCAD SHX Text
367

AutoCAD SHX Text
368

AutoCAD SHX Text
369

AutoCAD SHX Text
370

AutoCAD SHX Text
371

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
375

AutoCAD SHX Text
376

AutoCAD SHX Text
377

AutoCAD SHX Text
378

AutoCAD SHX Text
379

AutoCAD SHX Text
380

AutoCAD SHX Text
381

AutoCAD SHX Text
382

AutoCAD SHX Text
383

AutoCAD SHX Text
384

AutoCAD SHX Text
385

AutoCAD SHX Text
386

AutoCAD SHX Text
387

AutoCAD SHX Text
388

AutoCAD SHX Text
389

AutoCAD SHX Text
390

AutoCAD SHX Text
391

AutoCAD SHX Text
392

AutoCAD SHX Text
393

AutoCAD SHX Text
394

AutoCAD SHX Text
395

AutoCAD SHX Text
396

AutoCAD SHX Text
397

AutoCAD SHX Text
398

AutoCAD SHX Text
399

AutoCAD SHX Text
400

AutoCAD SHX Text
401

AutoCAD SHX Text
402

AutoCAD SHX Text
403

AutoCAD SHX Text
404

AutoCAD SHX Text
405

AutoCAD SHX Text
406

AutoCAD SHX Text
407

AutoCAD SHX Text
408

AutoCAD SHX Text
409

AutoCAD SHX Text
410

AutoCAD SHX Text
411

AutoCAD SHX Text
412

AutoCAD SHX Text
413

AutoCAD SHX Text
414

AutoCAD SHX Text
415

AutoCAD SHX Text
416

AutoCAD SHX Text
417

AutoCAD SHX Text
418

AutoCAD SHX Text
419

AutoCAD SHX Text
420

AutoCAD SHX Text
421

AutoCAD SHX Text
422

AutoCAD SHX Text
423

AutoCAD SHX Text
424

AutoCAD SHX Text
425

AutoCAD SHX Text
426

AutoCAD SHX Text
427

AutoCAD SHX Text
428

AutoCAD SHX Text
429

AutoCAD SHX Text
430

AutoCAD SHX Text
431

AutoCAD SHX Text
432

AutoCAD SHX Text
433

AutoCAD SHX Text
434

AutoCAD SHX Text
435

AutoCAD SHX Text
436

AutoCAD SHX Text
437

AutoCAD SHX Text
438

AutoCAD SHX Text
439

AutoCAD SHX Text
440

AutoCAD SHX Text
441

AutoCAD SHX Text
442

AutoCAD SHX Text
443

AutoCAD SHX Text
444

AutoCAD SHX Text
445

AutoCAD SHX Text
446

AutoCAD SHX Text
447

AutoCAD SHX Text
448

AutoCAD SHX Text
449

AutoCAD SHX Text
450

AutoCAD SHX Text
451

AutoCAD SHX Text
452

AutoCAD SHX Text
453

AutoCAD SHX Text
454

AutoCAD SHX Text
455

AutoCAD SHX Text
456

AutoCAD SHX Text
457

AutoCAD SHX Text
458

AutoCAD SHX Text
459

AutoCAD SHX Text
460

AutoCAD SHX Text
461

AutoCAD SHX Text
462

AutoCAD SHX Text
463

AutoCAD SHX Text
464

AutoCAD SHX Text
465

AutoCAD SHX Text
466

AutoCAD SHX Text
467

AutoCAD SHX Text
468

AutoCAD SHX Text
469

AutoCAD SHX Text
470

AutoCAD SHX Text
471

AutoCAD SHX Text
472

AutoCAD SHX Text
473

AutoCAD SHX Text
474

AutoCAD SHX Text
475

AutoCAD SHX Text
476

AutoCAD SHX Text
477

AutoCAD SHX Text
478

AutoCAD SHX Text
479

AutoCAD SHX Text
480

AutoCAD SHX Text
481

AutoCAD SHX Text
482

AutoCAD SHX Text
483

AutoCAD SHX Text
484

AutoCAD SHX Text
485

AutoCAD SHX Text
486

AutoCAD SHX Text
487

AutoCAD SHX Text
488

AutoCAD SHX Text
489

AutoCAD SHX Text
490

AutoCAD SHX Text
491

AutoCAD SHX Text
492

AutoCAD SHX Text
493

AutoCAD SHX Text
494

AutoCAD SHX Text
495

AutoCAD SHX Text
496

AutoCAD SHX Text
497

AutoCAD SHX Text
498

AutoCAD SHX Text
499

AutoCAD SHX Text
500

AutoCAD SHX Text
501

AutoCAD SHX Text
502

AutoCAD SHX Text
503

AutoCAD SHX Text
504

AutoCAD SHX Text
505

AutoCAD SHX Text
506

AutoCAD SHX Text
507

AutoCAD SHX Text
508

AutoCAD SHX Text
509

AutoCAD SHX Text
510

AutoCAD SHX Text
511

AutoCAD SHX Text
512

AutoCAD SHX Text
513

AutoCAD SHX Text
514

AutoCAD SHX Text
515

AutoCAD SHX Text
516

AutoCAD SHX Text
517

AutoCAD SHX Text
518

AutoCAD SHX Text
519

AutoCAD SHX Text
520

AutoCAD SHX Text
521

AutoCAD SHX Text
522

AutoCAD SHX Text
523

AutoCAD SHX Text
524

AutoCAD SHX Text
525

AutoCAD SHX Text
526

AutoCAD SHX Text
527

AutoCAD SHX Text
528

AutoCAD SHX Text
529

AutoCAD SHX Text
530

AutoCAD SHX Text
531

AutoCAD SHX Text
532

AutoCAD SHX Text
533

AutoCAD SHX Text
534

AutoCAD SHX Text
535

AutoCAD SHX Text
536

AutoCAD SHX Text
537

AutoCAD SHX Text
538

AutoCAD SHX Text
539

AutoCAD SHX Text
540

AutoCAD SHX Text
541

AutoCAD SHX Text
542

AutoCAD SHX Text
543

AutoCAD SHX Text
544

AutoCAD SHX Text
545

AutoCAD SHX Text
546

AutoCAD SHX Text
547

AutoCAD SHX Text
548

AutoCAD SHX Text
549

AutoCAD SHX Text
550

AutoCAD SHX Text
551

AutoCAD SHX Text
552

AutoCAD SHX Text
553

AutoCAD SHX Text
554

AutoCAD SHX Text
555

AutoCAD SHX Text
556

AutoCAD SHX Text
557

AutoCAD SHX Text
558

AutoCAD SHX Text
559

AutoCAD SHX Text
560

AutoCAD SHX Text
561

AutoCAD SHX Text
562

AutoCAD SHX Text
563

AutoCAD SHX Text
564

AutoCAD SHX Text
565

AutoCAD SHX Text
566

AutoCAD SHX Text
567

AutoCAD SHX Text
568

AutoCAD SHX Text
569

AutoCAD SHX Text
570

AutoCAD SHX Text
571

AutoCAD SHX Text
572

AutoCAD SHX Text
573

AutoCAD SHX Text
574

AutoCAD SHX Text
575

AutoCAD SHX Text
576

AutoCAD SHX Text
577

AutoCAD SHX Text
578

AutoCAD SHX Text
579

AutoCAD SHX Text
580

AutoCAD SHX Text
581

AutoCAD SHX Text
582

AutoCAD SHX Text
583

AutoCAD SHX Text
584

AutoCAD SHX Text
585

AutoCAD SHX Text
586

AutoCAD SHX Text
587

AutoCAD SHX Text
588

AutoCAD SHX Text
589

AutoCAD SHX Text
590

AutoCAD SHX Text
591

AutoCAD SHX Text
592

AutoCAD SHX Text
593

AutoCAD SHX Text
594

AutoCAD SHX Text
595

AutoCAD SHX Text
596

AutoCAD SHX Text
597

AutoCAD SHX Text
598

AutoCAD SHX Text
599

AutoCAD SHX Text
600

AutoCAD SHX Text
601

AutoCAD SHX Text
602

AutoCAD SHX Text
603

AutoCAD SHX Text
604

AutoCAD SHX Text
605

AutoCAD SHX Text
606

AutoCAD SHX Text
607

AutoCAD SHX Text
608

AutoCAD SHX Text
609

AutoCAD SHX Text
610

AutoCAD SHX Text
611

AutoCAD SHX Text
612

AutoCAD SHX Text
613

AutoCAD SHX Text
614

AutoCAD SHX Text
615

AutoCAD SHX Text
616

AutoCAD SHX Text
617

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
620

AutoCAD SHX Text
621

AutoCAD SHX Text
622

AutoCAD SHX Text
623

AutoCAD SHX Text
624

AutoCAD SHX Text
625

AutoCAD SHX Text
626

AutoCAD SHX Text
627

AutoCAD SHX Text
628

AutoCAD SHX Text
629

AutoCAD SHX Text
630

AutoCAD SHX Text
631

AutoCAD SHX Text
632

AutoCAD SHX Text
633

AutoCAD SHX Text
634

AutoCAD SHX Text
635

AutoCAD SHX Text
636

AutoCAD SHX Text
637

AutoCAD SHX Text
638

AutoCAD SHX Text
639

AutoCAD SHX Text
640

AutoCAD SHX Text
641

AutoCAD SHX Text
642

AutoCAD SHX Text
643

AutoCAD SHX Text
644

AutoCAD SHX Text
645

AutoCAD SHX Text
646

AutoCAD SHX Text
647

AutoCAD SHX Text
648

AutoCAD SHX Text
649

AutoCAD SHX Text
650

AutoCAD SHX Text
651

AutoCAD SHX Text
652

AutoCAD SHX Text
653

AutoCAD SHX Text
654

AutoCAD SHX Text
655

AutoCAD SHX Text
656

AutoCAD SHX Text
657

AutoCAD SHX Text
658

AutoCAD SHX Text
659

AutoCAD SHX Text
660

AutoCAD SHX Text
661

AutoCAD SHX Text
662

AutoCAD SHX Text
663

AutoCAD SHX Text
664

AutoCAD SHX Text
665

AutoCAD SHX Text
666

AutoCAD SHX Text
667

AutoCAD SHX Text
668

AutoCAD SHX Text
669

AutoCAD SHX Text
670

AutoCAD SHX Text
671

AutoCAD SHX Text
672

AutoCAD SHX Text
673

AutoCAD SHX Text
674

AutoCAD SHX Text
675

AutoCAD SHX Text
676

AutoCAD SHX Text
677

AutoCAD SHX Text
678

AutoCAD SHX Text
679

AutoCAD SHX Text
680

AutoCAD SHX Text
681

AutoCAD SHX Text
682

AutoCAD SHX Text
683

AutoCAD SHX Text
684

AutoCAD SHX Text
685

AutoCAD SHX Text
686

AutoCAD SHX Text
687

AutoCAD SHX Text
688

AutoCAD SHX Text
689

AutoCAD SHX Text
690

AutoCAD SHX Text
691

AutoCAD SHX Text
692

AutoCAD SHX Text
693

AutoCAD SHX Text
694

AutoCAD SHX Text
695

AutoCAD SHX Text
696

AutoCAD SHX Text
697

AutoCAD SHX Text
698

AutoCAD SHX Text
699

AutoCAD SHX Text
700

AutoCAD SHX Text
701

AutoCAD SHX Text
702

AutoCAD SHX Text
703

AutoCAD SHX Text
704

AutoCAD SHX Text
705

AutoCAD SHX Text
706

AutoCAD SHX Text
707

AutoCAD SHX Text
708

AutoCAD SHX Text
709

AutoCAD SHX Text
710

AutoCAD SHX Text
711

AutoCAD SHX Text
712

AutoCAD SHX Text
713

AutoCAD SHX Text
714

AutoCAD SHX Text
715

AutoCAD SHX Text
716

AutoCAD SHX Text
717

AutoCAD SHX Text
718

AutoCAD SHX Text
719

AutoCAD SHX Text
720

AutoCAD SHX Text
721

AutoCAD SHX Text
722

AutoCAD SHX Text
723

AutoCAD SHX Text
724

AutoCAD SHX Text
725

AutoCAD SHX Text
726

AutoCAD SHX Text
727

AutoCAD SHX Text
728

AutoCAD SHX Text
729

AutoCAD SHX Text
730

AutoCAD SHX Text
731

AutoCAD SHX Text
732

AutoCAD SHX Text
733

AutoCAD SHX Text
734

AutoCAD SHX Text
735

AutoCAD SHX Text
736

AutoCAD SHX Text
737

AutoCAD SHX Text
738

AutoCAD SHX Text
739

AutoCAD SHX Text
740

AutoCAD SHX Text
741

AutoCAD SHX Text
742

AutoCAD SHX Text
743

AutoCAD SHX Text
744

AutoCAD SHX Text
745

AutoCAD SHX Text
746

AutoCAD SHX Text
747

AutoCAD SHX Text
748

AutoCAD SHX Text
749

AutoCAD SHX Text
750

AutoCAD SHX Text
751

AutoCAD SHX Text
752

AutoCAD SHX Text
753

AutoCAD SHX Text
754

AutoCAD SHX Text
755

AutoCAD SHX Text
756

AutoCAD SHX Text
757

AutoCAD SHX Text
758

AutoCAD SHX Text
759

AutoCAD SHX Text
760

AutoCAD SHX Text
761

AutoCAD SHX Text
762

AutoCAD SHX Text
763

AutoCAD SHX Text
764

AutoCAD SHX Text
765

AutoCAD SHX Text
766

AutoCAD SHX Text
Henderson House, Langley Place, Burscough, Lancashire, L40 8JS Tel: +44(0)1704 891 039 Web: www.vibromenard.co.ukWeb: www.vibromenard.co.uk

AutoCAD SHX Text
Drawing Title

AutoCAD SHX Text
Project Title

AutoCAD SHX Text
Approved

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Size

AutoCAD SHX Text
Date

AutoCAD SHX Text
Total No. of Points

AutoCAD SHX Text
Tender Ref

AutoCAD SHX Text
Drawing No.

AutoCAD SHX Text
Drawn

AutoCAD SHX Text
Drawing Status

AutoCAD SHX Text
Approval

AutoCAD SHX Text
Construction

AutoCAD SHX Text
As Installed

AutoCAD SHX Text
Drawings used to produce layout

AutoCAD SHX Text
Total No. of Points

AutoCAD SHX Text
Bearing Pressures kN/m²

AutoCAD SHX Text
Other - 

AutoCAD SHX Text
Slab - 

AutoCAD SHX Text
Strip - 

AutoCAD SHX Text
Pad - 

AutoCAD SHX Text
Other - 

AutoCAD SHX Text
Slab - 

AutoCAD SHX Text
Strip - 

AutoCAD SHX Text
Pad - 

AutoCAD SHX Text
REV

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
BY

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
Setting out of Centre Line of Foundations, Back Markers, Handing and Orientation Checked by: Signed: ............................................................  For: ............................................................For: ............................................................

AutoCAD SHX Text
V26943

AutoCAD SHX Text
21/1/22

AutoCAD SHX Text
A0

AutoCAD SHX Text
1:100

AutoCAD SHX Text
BEN STAFFORD 

AutoCAD SHX Text
CMC LAYOUT - Example

AutoCAD SHX Text
MW

AutoCAD SHX Text
Y

AutoCAD SHX Text
766

AutoCAD SHX Text
244

AutoCAD SHX Text
2

AutoCAD SHX Text
520

AutoCAD SHX Text
21/1/22

AutoCAD SHX Text
FIRST ISSUE

AutoCAD SHX Text
BS

AutoCAD SHX Text
MW



Units 15 - 18 – Indurent Park, Newport 

17480-RLL-25-XX-DR-O-1332-P01 

 Piling Risk Assessment 

 

14 
 

 

CMC Methodology 

 



 
 

 

Page 8 of 22 

4 TECHNICAL 

4.1 Description of the ground reinforcement technique 
The Controlled Modulus Columns soil reinforcement technique is intended to improve the soil globally 
and to reduce its deformability by the use of rigid concrete inclusions. It does not aim to bypass the 
compressive ground or to build piles that will directly support the entire load from the structure. The 
objective is to reduce global and differential settlement by relieving the soil from a part of the loads 
imposed by the structure.  
 
These columns distribute the loads uniformly throughout the soil mass that thus behaves as a 
composite [concrete column + surrounding soil material]. The entire process is vibration free and 
operates in-the-dry without spoils, which allows for cleaner project sites. 
 
Controlled Modulus Columns can be considered as a particular type of Rigid Inclusions that can be 
carried out with a various number of execution method (rotation, vibration, percussion…).  
 

Figure 2 - Typical cross section of footing and ground bearing slab on CMC 
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4.2 Method of execution 

 
Figure 3 - CMC installation process 

A specially designed auger, powered by equipment with large torque capacity and high static down 
thrust, displaces the soil laterally, with virtually no spoil or vibration. The displacement auger is pushed 
into the ground to the required depth resulting in a local increment of the density of the surrounding 
soils around the auger. In the case that one or several layers to drill are too compact, a regular CFA 
auger can be used. 

During the auger extraction process, a column is developed by grouting under controlled limited 
pressure (less than 5 bars) through the stem of the displacement auger to achieve a predetermined 
stiffness ratio with the surrounding soil. The result is a composite soil/concrete ground improvement 
system. Current practice is to install columns with diameter varying between 280 and 450 mm. 

 
Figure 4 - CMC setup on site 
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